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MNOACHUTEJBHASA 3AIIMCKA

Pa6ouas AOOII ¢ 311P — BapuaHT 7 M0 XMMUU HA YPOBHE OCHOBHOT'O OOIIETO
oOpa30BaHUs COCTaBJICHAa Ha OCHOBE TpeOOBAaHUN K pe3ylibTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIEro oOpa30oBaHUA,
npencraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE (eaepalbHON padoueit
MporpaMMbl BOCIHUTAHUSL M C YYETOM KOHUEMIMM TPENoJaBaHusi y4eOHOro
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opranuzanusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENsIX, OOIIeH CTpaTeruu
OoOydeHMs, BOCIHMTAHMS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTro
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOE MpeIMETHOE COJIep>KaHHUE,
npeaycMaTpUBaET paclpeesieHde €ro Imo KiaccaM M CTPYKTYpUPOBAHHUE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUHU, ONPENENAECT KOJUYECTBEHHBIE H
KAuECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYyEMYIO
MOCJEAOBATEIBHOCTh M3YYEHHUS XUMUU C YUYETOM  MEXKOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1I€JIed U3yYeHUs TPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHWE XWMHH CIY>KUT OCHOBOM Il (OPMHUPOBAHMS MHPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH NPENCTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUU U 00 HDBOJIIOIMU BEILIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM YCTOMYMBOIO pPa3BUTHSI 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peaiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUSA |
dhopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ o01Iel U (PyHKIITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HMX CAMOCTOSITEILHOM  y4eOHOW  JCSTEeILHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaKk B
MOBCETHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH;

3HAKOMHUT CO CHEIM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIsia HA €IMHCTBO NPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



croco0cTByeT (HOPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B OKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHWs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCS CIEHUPUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormuecku
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPENeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHUH.

CrpyKkTypa coaepxaHusl IporpaMMbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxona K €€ uzydeHuro. ColepKaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATHM O XUMHUYECKOM JJIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUNA O XUMAYECKOU
peakuuu. OO0e 3TU  CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl [0 MPUHLHUITY
IIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHMYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIAPHOI'0 YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— [lepunoanueckoro 3akoHa /. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMW,

— YUYEHUS O CTPOCHHMH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBlIeHUN 00 3IIEKTPOJMTUYECKOW AMCCOLMAIlMM BELIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATEIBHO OT OJJTHOTO
YPOBHSI K JpPyromy, BBINONHAS (GYHKUUU OOBICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOrO NMPUMEHEHUS U MOJIyYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM NPUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METO/JaM NO3HaHUs B Hayke. M3yueHune XMMHUHM NPOUCXOIUT C IMPHUBICYEHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKalOUUH MUP,
«buonorus. 5—7 knacce» U «Pu3nKa. / KIacc.

[Ipy wu3ydeHMH XUMUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUM CHUCTEMbBl XHUMHUECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOJTOKEHUH,
JOCTYIIHBIX OOO0OIEHUA MHUPOBO33PEHUECKOr0 XapakTepa, s3bIKka HAyKH, B



OpUOOIIEHUH K HAy4YHbIM METOJaM T[IO3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUH H
UX TPUMEHEHUU B Yy4eOHO-IIO3HABAaTEIbHOM U Y4EOHO-HCCIIEAOBATEIbCKOM
JESATEIIbHOCTH, OCBOCHUM NpPaBWJ O€30IacHOr0 OOpalleHHs C BELIECTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUu XMMHUU HAa YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (OpMUPOBAHHE HHTEIJIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE€ IpUOOILIEHUE
OoOy4JarommMxcss K CamMOCTOSATEIbHON IO3HABATENIbHOM JEATEIbHOCTH, HAy4YHbIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUHU;

— obecrieyeHne yciaoBuil, CHOCOOCTBYIOLUX MTPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHMS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUEHUE ISt
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (dopmupoBanue oOwmEH (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJ€ YMEHHMH OOBSACHATh M OLIEHHUBATH SIBJICHUS
OKpPYXAaIOLIEro MHpa, UCIHOJIb3Ysl 3HAHWUS W OIBIT, MOJIYYEHHbIE NPU HU3YyYEHUU
XUMHH, TPUMEHSTh WX MpPU PELIEHUH MpoOJeM B IOBCEAHEBHOW KHU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHe y OOy4YalOMIMXCA T'yMAaHUCTUYECKUX OTHOIICHHMI,
NOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHMM [UIsi BBIPAOOTKHU SKOJIOTMUYECKU
1eJeco00pa3HOro MOBEAEHUS B ObITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOCHHUS OOIIEYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY Ipo¢uis U HanpaBiICHHOCTH JajbHEHIIero
oOyueHusl.

OOmiee 4YUCIO 4YacoB, OTBEAEHHBIX Uil M3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, cocrapisieT 136 gacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KU3HHU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewlecTB. (OTHOcCHTENbHAas aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi A0JII XUMHYECKOTO 3JIEMEHTa B
COEIMHEHUH.

KomunuectBo BemectBa. Monb. MonspHas macca. B3auMoCBsI3bp KOIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacuérsl mo Qopmyiam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYEeCKUEe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMHUYECKUX PEaAKIUil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIeHUs, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM MOCYIOH, MpaBuUjiaMu padoThl B J1a0OpaTopuu U
npuémMamu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUYEHUE U OINUCAHUE
bu3MUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIO/IeHNE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCALMsI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKATUBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJEHCTBUE Mela ¢ KUCIOTON) SIBJICHUHN, HaOII0AEeHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3liokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICHCTBUE Kelie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (QUIbTPOBAHHE,
BBITIAPUBAHUE, JUCTHILISAINSA, XpoMaTorpadusi, mpoBeieHne OYUCTKH TTOBAPEHHOU
CONM, HaONIOJCHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3JAHHE MOJEIEH MOJIEKYII
(IIapoCTEePIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe M HEOPraHNYECKUX BellleCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopog — 3J€eMEHT U IpocToe
BelecTBo. Haxoknenuwe kucimopoga B MNpUPOAE, (PU3MYECKHEe M XUMHUYECKUE
cBoiictBa (peakiuu rtopenus). Oxkcuzapl. [lpumenenue kucmopoma. CrocoObl



MOJIYYCHHUST KHCIopoda B JjabopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(UKALINUS KHCIOPO/Ia.

TemnoBoii 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemiecTBo. Haxoknenwe Boaopoja B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHust. Kucmorel u comnu.

MonsipHbIii 00BEM Ta30B. PacuéThl M0 XUMHYECKUM YPABHEHUSIM.

Odusnueckne CcBoWcTBa BOoAbl. Boma kak pactBopurens.  PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpE. XUMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBaHMSI.
Pose pacTBOpOB B mpuposie U B )KU3HHU 4enoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCIOTHbIE, aMQpOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Kraccubukamnuss ocHOBaHUM: MIETOYM UM HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHoctm MetawuioB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa comneil. duznueckue U XMMHYECKHUE CBOWCTBA COJIEH.
[lonyuenue coneil.

['eneTnyeckas CBSI3b MEXKAY KIACCAMU HEOPTraHUYECKUX COCTUHECHUI.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIICIICHUE COAEPKAHUS KUCIOPOJIa B BO3AyX€E, MTOIyUYECHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHWE, PACIIO3HABAHUE W U3y4YCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoponaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, MCCIIEOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHON
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



UCCIIEIOBAaHNE O00pa3lloB HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCIOT U LIEIOYEH,
uzydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C METajUlaMHi, pPEeakUuil HEUTpah3aluH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHUMH, BBITECHEHHE OJHOI0 METaJla IPYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxkHenmme Kiaacchl HEOPTaHUYECKUX
COEIMHEHHI.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIC PEaKIUU

[lepBbie TOMBITKK KIAaCCU(PUKALMU XUMHUUYECKUX dJeMEHTOB. [lonsaTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIEe 00pa3ytoT aM(OTEpPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnogmueckuit 3akoH. [leprnoanyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (HOpMbI
[Tepronnueckoii cucrembl xumuueckux 3yemMeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEpPOB IEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XHMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUS pPaguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepronnyueckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB I pa3BuThA Haykh WU npaktuku. . M. MenneneeB — yd€Hblii u
IPpaXKIaHUH.

Xumudeckass cBs3b. KoBajeHTHass (TOJIIpHAsT U HEMOJSpHasi) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX JIEMEHTOB. MIoHHAas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEaKIUU.
[Iponiecchl OKUCIEHUS M BOCCTaHOBIICHUS. OKHUCIATENN U BOCCTAHOBUTEINH.

Xumuueckuit IKCnepumenm

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMI
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mescnpeomemnmnoie ceasu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpU W3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYYHBIX
IIOHATUH, TaK W NMOHATUH, SBISAIOIINXCSA CUCTEMHBIMU JUISI OTACNBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOT'0 [IMKJIA.

OO11ue ecTecTBEHHO--HAay4HbIE MOHATUSA: HAyYHbIH (DaKT, THUIIOTE3a, TEOPHUS,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKAIMsA, TMEePUOJUYHOCTb, HaONIIOJCHHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BETUUYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpalIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeECKasi peaKUus

[lepnonmueckuit 3akoH. [lepuoanyeckas cucrema XUMHYECKUX JIEMEHTOB /.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaiuus, KalablUusd M HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoamdeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBSI3U. THIBI KpUCTAIUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMUYECKUX PeaklMii MO pa3IuyHbIM IpU3HAKaAM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, IMo
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHUYECKHX DJIEMEHTOB, MO 00paTUMOCTH, 1O
YYACTHIO KaTajau3aropa). DK30- U 3HAOTEPMUUYECKUE PEAKLUN, TEPMOXUMUYECKHE
YPaBHEHUSL.

[lonsiTue 0 ckopocTH XuUMUYeckod peakuuu. lloHsTne 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M Te€TepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuyeckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMU,  JJEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHOM ~ PEAKLHUU. CocraBnenue  ypaBHEHUU



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMH C  HUCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOLMALIMHN. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMHA HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DBIEKTPOIUTHUECKOM
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [[OHSTHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHUX
BEILIECTB — METAJJIOB W HEMETAIOB (rpaduTa W anmasa), CIOKHBIX BEIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3JCHCTBUS pa3IMYHbIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPOIPOBOIHOCTU
pPacTBOpPOB BEHIECTB, IIpOLECCA AWCCOLMALMU KHCIOT, IIEJIOYEed M COJIEH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO  MaTEpPHAIOB), IMPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHWs  peakuuidi HOHHOro  OOMeHa
(oOpa3oBaHue ocajka, BbIJEIECHHE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX — PEaKLIUN
(ropeHue, peaklMy pasyIoKeHHUs, COCIMHEHHUs), PAaCO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX PpPEAKIUHA Ha HOHBI, PpEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemeranibl 1 UX cOeIUHEHUSA

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue W (U3MUecKUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHMYECKME CBOMCTBA Ha IIpUMEpPE  XJIOpa
(B3aMMOJEHCTBUE C METalllaMH, HEMEeTajulaMH, WIeno4Yamu). XJIOpOBOAOPOI.
ConsiHast KuCIIOTa, XUMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHeE. [lelicTBue
XJIOpa W XJOPOBOAOPOZAa HA OpPraHM3M 4YeJloBeKa. BakHeWluue XJIOpUIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mrast xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3MYECKHue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOJa U CEPbl. AJUIOTPONHbIE MOIU(DUKALMN KACIOPOaA
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHe, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENHN KUCIOTHBIX OKCHIOB.
CepHas xwmciora, (QuU3HUecKMue W XHMHYECKHE CBOMCTBa (0OIIMEe Kak
NpeACTaBUTENsl KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE PEeaKIHH,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJIYy4YeHUs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KUCIOThL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAS pEaKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOTUHEHHM B MpHUpoae. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE HOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapaktepuctuka 35eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
bu3ndecKue U XUMUIecKue cBoiicTBa. KpyroBopor azora B mpupozae. AMMuUak, ero
bu3nYecKue 1 XUMUIECKUE CBOMCTBA, TIOJydeHne U puMeHeHne. Cojlu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoydeHue, (PU3nYecKue U XUMUYECKUE
cBOlcTBa (00IIME Kak MPEACTAaBUTENsl Kiacca KUCIOT M crHenuduyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMS B Kauye€CTBE MHUHEPaIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Karollel Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, duszmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciiora, Gpu3HIeCKre 1 XUMHISCKHAE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUH.

O6mas xapakrepuctuka 3aeMeHTOB [VA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHU  OKHUCJICHHUS.  YTIJIEpoJd,  aJUJIOTPOIIHbIC
Moau(dUKALIUKM, PACTIPOCTPAHEHUE B TMPUPOJE, (PUIMUECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojne. OKCubl yriiepoaa, ux
dbuznueckue ¥ XMMHUYECKHE CBOWCTBA, JEHCTBHE Ha IKUBBIE OpPraHU3MBbI,
MOJYYEHUE W MPUMEHEHHE. DKOJIOTUYeCKHEe MPOoOJIeMbl, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza rinoOanbHOTO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YronapHas KUcaoTa U €€ CoM, uX (PU3NYECKUEe U XUMHYECKUE CBOMCTBA,
noyiyueHue U npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-WOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEITbCKOM
XO3SICTBE.

ITepBoHauanibHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepozaa (MeTaH, 3TaH, 3TUIICH, alleTUIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, NPHUPOAHBIA Ta3, HEPTH),
MPOAYKThl WX mMepepadoTKu (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[ToHsaTre 0 OMOJIOTHYECKHU BaKHBIX BEILIECTBAX: KUpaX, OEIKax, yriieBoJax — U UxX
pony B OKM3HM 4ejioBeka. MarepuaibHOe E€AMHCTBO OPraHMYECKUX |
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMenenue. CoenuHeHuss KpeMHHsT B mpupojne. OOmue mnpeacraBieHus 00
okcusie kpemaust (IV) u kpemaueBoit kuciore. CUIUKAThI, UX UCIOJH30BAaHUE B
OBITY, B MPOMBIIIUIEHHOCTH. BaxkHellline CTpOUTENbHbIE MaTepHAIbl: KepaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOro0 MCIOIBb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlUi Ha XJIOPUA-UOHBI U HAOIIO/IEHUE MTPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOMCTBA
TraJOr€HOB M HX COEAMHEHWH (BO3MOXHO HCHOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE C oOpa3uaMu XJOpUIOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C
oOpaslaMu cepbl M €€ COCIMHEHMSIMH  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIOICHUE TIpoliecca OOYTiMBaHUs caxapa Ioj JAeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, IPOBEIEHNE KaUeCTBEHHOW peaKIMu Ha cyJbdat-
UMOH U HaOJIOJeHUE INpHU3HAKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMM a30Ta, (ochopa M uX coeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BHUJIEOMATEpUAIIOB), 00pa3aMu a30THBIX U (OochHOpPHBIX yAO0OpEHUid, MOTyUCHHUE,
coOupaHue, pacrno3HaBaHHE€ M HU3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAUECTBEHHBIX PeaklUWii HA MOH aMMOHMS U Qoc(aT-uOH U U3yYEHHE MPU3HAKOB
UX MIPOTEKaHMsI, B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), U3y4YeHUe Mozelen
KPUCTAUTMYECKUX peIETOK anMasza, rpaduta, QyiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  ancOpOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIIEM U
yCTPOMCTBOM NpPOTHBOrasa, MoJy4yeHHe, coOMpaHHe, paclio3HaBaHUE U U3yUYCHHE
CBOMCTB YIJICKMCJIOTO Tra3a, MPOBEJICHUE KaueCTBEHHBIX pPEaKIMii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYCHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKUMEH CHUJIMKATHOM NPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTansibl 1 MX COCTUHEHUS

OO01ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siaemeHtos . .
MenpeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTayuloB. MeTaindyeckas CBsA3b U
METajuIMyecKasi  KpUCTaUIMYecKass  pemérka.  DJIEKTPOXMMUYECKHH  psll
HaIpsHKeHUH MeTaioB. @U3nyecKre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoObl mMonydeHus MeTamioB. [loHsATHE O KOpPpO3MM METaJlJIOB, OCHOBHBIC
CrocoOBI 3amuThl UX OT Kopposuu. CriaBel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[lenounble MeTaJIbl: MosoxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemeHToB . 1. Menaeneesa, CTpoeHHE MX aTOMOB, HAXOXXICHUE B IPUPOJE.
du3nyeckre U XMMHYECKHE CBOMCTBA (Ha mpumepe HaTtpus W Kanusa). OKCHabl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCJTUHECHU.

[[lenoyHno3eMenbHbIE METaJUIbl MAarHMid M KalblMK: IIOJIOKEHHE B
[lepnognueckon cucreme xuMudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJeHHUE B pupojie. PU3ndeckre 1 XMMUYECKUE CBOMCTBA MAarHUs
U Kanblusa. Baxueilme coequHeHHS Kalblus (OKCHUJ, THIAPOKCHI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIFOMHHUN: TION10KeHUE B [leprnoandeckoil cucteMe XUMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOCHUE aroMa, HaXOXICHUE B Ipuponac. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA aTOMHHHUSA. AM(POTEpHBIC CBOMCTBAa OKCHJIA M THIPOKCH]IA
ATFOMUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHME aToMa, HaXOXKICHHE B npupone. PU3NYECKHE H
XMMHYECKHE CBOMCTBA kese3a. OKCHIbI, TUAPOKCUIBI U coiu keiesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

XumuyecKkuii IKCnepumenm:

O3HAKOMJIEHHME ¢ o0pa3llaMd METaJUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METALIOB  (BO3MOKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIBIIUS W HATpUsS C BOJOH (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeJI€3a B KUCJIOPOJIE
(BOBMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaJbIMs, aJIOMUAHUS, [IUHKA, JKEJie3a
(IT) u xenesza (I1I), mequ (II), HaGnrogeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJJaMCHH HWOHAMU HaTpHs, KalIus W Kalablusg (BO3MOXKHO HCIOJb30BAaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHIA aTFOMUHUS
Y THJIPOKCHUJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4d Mo TeMe «BakHenmme
METaJIJIbI U KX COCTUHEHHUS.

XuMHuA U OKpYsKaolas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuii B ObITy. [lepBasi momols npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XHUMUYECKOE 3arpsi3HEHHE OKpPYKaroUeld cpefbl (MpeaenbHasl JOoMyCcTUMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pelieHrN 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3y4eHue oOpasIloB MaTepualioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamusi MeXmpenIMeTHBIX CBsi3ed NMpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIHOJIb30BaHHE KaK OOLIMX eCTEeCTBEHHO-HAay4YHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHSA: Hay4YHbIH (pakT, TMIIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CUHTe3, Kiaccudukanus, TMEepHUOAUYHOCTh, HaOIIOACHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusmka: marepus, aTtoM, OJEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIHI,
U30TONBI, PaAHMOAKTUBHOCTh, MOJIEKYJA, AIIEKTPUUYECKUI 3aps], NPOBOIAHUKH,
HOJyIPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, pacTBOP, paCTBOPUMOCTb, KpUCTAIINYECKas
pemérka, CruiaBbl, (U3UUYECKUE BEIMYMHBI, CAUHHUIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpaNIbl, TOpPHBIE MOPOIBL,
MOJIE3HbIE UCKOIIAEMbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOLIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOie OOy4YeHHS XUMHU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUHUCKUMU
COILIMOKYJIbTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IPUHSITHIMU B
oOIIecTBe MpaBWJIaMH M HOPMamMH TOBEACHUS U CHOCOOCTBYIOT IMpoIleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOy4YaroIIMXCA
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIEHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(pOpMAaIHMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEeIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABATEIbHBIX 3a/Ja4, BBINOJHEHHUH XHWMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMONOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpolLecce OSTOM y4uyeOHOW NeATeIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBO€ TOBENEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHNSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHUYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKUM M COCTAaBIISIOLIME
OCHOBY JIJIi TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX MPOIECCOB U SIBIICHUM,
MO03HABATEJIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl € Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOyYeHHI0 W TIO3HAHMIO, JIOO0O03HATENBHOCTb, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM H  HCCIEeI0BATENbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJbHEHIIIEM;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBBSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOJIsI, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TMpu  OOpallleHUuH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHIO ITpodeccuil U TpyJa pa3iIuuHOro poja,
yBaXEHUE K TPYAYy U pe3ysbTaraMm TPYAOBOWU NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHs TMPEAMETHBIX 3HAHUN 10 XWUMHUHU, OCO3HAHHBIN BBIOOD
VHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATIBHOM Ccpenie;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

AKOJIOTUYECKU LEJIECO00pa3HOe OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYLIECTBOBaHUs, NOHUMAHUE [IEHHOCTH 310POBOI0 U
O0e3zomacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAaHUE LIEHHOCTH COOJIOACHUS
npaBui 0€30MACHOTO MOBEICHUS MPU PabOTE C BEUIECTBAMU, a TAKXKE B CUTYyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOTy4YaeMble MPU U3YYCHUW XUMHH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHONU CPEIO, JJIsl MOBBILIEHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHUs TJO00AJIbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTampeaMeTHBIX pE3yIbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeJAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHMH U3 3THUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LETOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbBIE NEUCTBUS (II03HABATEIIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOphIE O0OeCTeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO M OCYLIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTeibHBbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWM: PacKPBIBaTh CMBICT XMUMHYECKUX TIOHSITHHA (BBIICTSATH MX XapaKTEepPHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHSIMH), HUCIOIB30BAThH
MOHATHS N1l OOBSICHEHUS OTJIEIBHBIX (DPAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEPUH U1l KIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUINHHO-CICACTBEHHBIC CBS3W MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJIEIH, UCIIOIH3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIE B XUMHUH MOJICIbHBIC MPEACTABICHUSI —
XUMHUUYECKUW 3HAK (CHUMBOJ JJIEMEHTAa), XUMUueckas (opMyrna U ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4EeOHO-TIO3HABATENIbHBIX 33j1a4, ¢ YYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH  OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YHAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUSA:

YMEHHUE HCIOIb30BaTh IMOCTABICHHBIE BOIMPOCH B KauyeCTBE WHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpUOOPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHW3allud W TIPOBEJCHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMpoIriecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYITHPOBATH 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEACHHOTO OTBITA, MCCIICIOBAHUS, COCTABIIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHUE BBIOWpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3IMYHBIX BHJIOB U (DOPM TPEICTABIICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMyJIApHAsT JUTEpaTypa XUMHUYECKOTO COJCpXKaHUS, CIPABOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lIWYHbIE METOJbI U 3alpOChl MPHU MOUCKE U 0TOOpe
uH(OpPMAITMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JJIS BBITOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 3a/la4 OMpPEIeIEHHOTO THIIA, TPUOOPETEHUE OMNBITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOUpATh ONTHUMANbHYIO (POpMyY MpecTaBieHUs HHPOPMAITN U
WUTIOCTPUPOBATh peIIaeMble 3aJayd  HECIOKHBIMH CXEMaMH, JuarpaMMamH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaIM3UpoBaTh B Ipoliecce Yy4yeOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOIHOM
Cpepl.

KoMMmyHMKaTHBHBbIE YHUBEPCAIbHbIE yUeOHbIe JeiCTBUS:

YMEHHS 3a/laBaTh BOINPOCHI (B Xoje jauanora W (Wiau) AUCKYCCHUM) MO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEACTaBISITh  NOJYyYEHHBIE  pE3yNbTaThl  IO3HABATEIIbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
pe3yabTaTOB BBHIMOIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHUSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHON M WCCIIEOBATENBCKON  JIEATENBHOCTH TNPU  PEIICHUU
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTIACOBAHUS
no3unuid (00CyXkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIAHMHAITUS
COBMECTHBIX JICWCTBUH, OIpelnejeHre KpPUTEpUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHUBEPCAJIbHbIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENiTh LEIN ACATEeIbHOCTH, TIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBAThH CBOIO
NeSATeTLHOCTh, BRIOUPaTh Hanbosee 3PheKTUBHBIE CIIOCOOBI pelieHns YIeOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSITEIBHO COCTaBISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEHUCTBUM IMPU BBINOJHEHUM 33JaHUN C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OIICHMBATh COOTBETCTBUE IOJYYECHHOTO pPE3yJIbTaTa 3asBIICHHOW 1€, YMEHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, MMPeJIaraéMbIe B YCIIOBUHW 3aJIaHUM.

MNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTEIHHOTO
COJEp>KaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHONH paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYArOIIMMUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HaHMS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsX.

K xoniy oOydenus B 8 kiiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUUYECKUW 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPULIATECIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUu(puKaius peakiuil: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUUd 3aMELICHUs, peaKuuu
oOMEHa, AK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaHycC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJSpHAas KOBAJICHTHAs! CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHUOH, PacTBOP, MAccoBasi JOJs BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMUUYECKYIO CHUMBOJIUKY JUIsI COCTaBjieHuss Gopmyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEOUHEHHM IO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpseiBaTh cMmbIci Ilepunomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJiokeHusi B llepumonnueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoit
CUCTEMbl XHMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux isnemeHtoB J[. .
MeHnieneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsif sapa, oOliee YUCIIO IEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEaKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJITBEPXKAAsi ONUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX MpEeBpalleHUl B
Pa3IUYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, ITPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

NPUMEHSATH OCHOBHBIE ONEPALUUA MBICIUTEIBHONU JIESATEIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KiacCHU(pUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JIsl MU3Y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHBbIE METO/IbI
MO3HAHUA — HaAONIOZICHUE, W3MEPEHHE, MOJCIUPOBAHHUE, HKCICPUMEHT
(peanbHBIN U MBICICHHBIN);

CIENOBAaTh  IMpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOM  H
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKKe TMpaBWwiIaM oOOpamieHuss ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUI0 U COOUpPaHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), HPUTOTOBICHHIO
pacTBOPOB C OMNpPENEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCIEPUMEHTBI  TIO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIBI0O MHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xonity oOydeHus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHWYECKUX IIOHATUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHUOH, IIPOCTOE BEILECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIIBHOCTD, CTCIIEHb
OKHCIICHUS, XUMHUECKasl peaKls, XUMUYecKasi CBA3b, TEIIOBOU 3PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  ANEKTPOJUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIMTUYECKAsT IUCCOLMALUSA, PEAKLUHMH HOHHOIO
oOMeHa, KaTalu3atop, XUMHYECKOE paBHOBecHe, oOpaTHUMble U



HEOOpaTUMBIE PEaKINH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHUE UM  BOCCTAHOBJICHUE,
aloTponus, aMm(pOTEepPHOCTh, XUMUYECKasi CBsI3b (KOBaJEHTHAsi, MOHHAs,
MeTaJuInuecKas), KpUCTaNIMYecKas pemeéTka, KOppo3us METaJuIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeaebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MIPUMEHSTh 3TU IOHATHUSA MPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJIGHTHOCTD U CTEIEHb OKUCIECHUSI XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUSX paA3JIMYHOrO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeNeIEHHOMY KJIacCy COEIMHEHUH 1o (opmyiaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHas, WOHHAsg, MeETaUIMYecKasi)) B HEOPTraHUYECKUX
COEJIMHEHHUAX, 3apsil MOHA MO0 XMMUYECKOM (opMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUMN, TUI KPUCTATTUMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIUCHIBaTh W XapaKTepPHU30BATh
Tabnuunyo Gopmy [lepuoaudeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TMEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsl sapa, oOIIee 4YUCIO JJICKTPOHOB W
pacmpefieieHie WX 10 JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajblX NEPUOIOB U IIAaBHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUUYECKHE peakiuu (10 YHUCIy UM COCTaBy YYacCTBYIOIIMX B pPEaKIIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TEHETUYECKOM CBS3HM MEXK/Ty BEIIECTBAMHU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TMPOTEKaHUSI XMMUYECKUX TPEBPAIICHUNA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJBSIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 Gdopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWia  MOJb30BAHHUSA  XMMHYECKOM  TOCYAOM  H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH [0 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3000pa3HBIX BEIIECTB (aAMMHAaKa M YTJIEKHUCIIOTO ra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAdyeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PAClO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uoaua-, kKapoonar-, docdar-, cunmkar-, cyiabdar-, THUIAPOKCHUI-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICTUTEIBHON NIEATCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMATHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3YyYEHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUidl, €CTECTBEHHO-HAYYHBIE METOJbI TMO3HAHUS —
HaOJIOICHUE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIi U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBO 4acoB
Ne HaumeHoBaHme pa3iesioB u JeKkTpoHHbIE (IU(PPOBHIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoThbI
Paznen 1. [lepBonayajibHble XUMHYECKHE OHATHSA
XuMHs — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20
Pazgen 2. BaxkHeiiliue npeacTaBuTe 1M HEOPraHUYECKMX BelllecTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnnorexa [IOK
' 00 okcuaax https://m.eds00.ru/7f41837¢
Bonopon.Ilonsitue o kucnorax bubnuoreka LIOK
2.2 8 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 Bbu6mmoreka [JOK
' OCHOBAaHMSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChI 1 1 1 bubmuorexa [JOK
' HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. [lepunoauueckuii 3axon u [lepuonnyeckasi cucrema xumudeckux ementos J[. U. MennesieeBa. CTpoenune aToMoOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [JOK
XUMHYECKHX 1eMeHToB /[, H. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMH4ecKas CBA3b.

3.2 OKHCIHTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIHHBIC PEAKIIHH
bubmuorexa [JOK
Hroro o pasnexy 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne o/m P Kontpoabsnsie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTUHEHUS
21 OO1u1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHbr https://m.edsoo.ru/7f41a636
OO11as XxapakTepUCTUKa XUMUYECKUX
2.2 snemeHToB VIA-rpynnel. Cepa u eé 6 bubmmorexa [IOK
' PYHIHL P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTUKa XUMUYECKIX
2.3 aseMeHTOB VA-Tpynisl. A30T, hochop 1 ux 7 1 brbmorexa [OK
' PYIHEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTUKAa XUMUYECKIX
2.4 anemeHToB [VA-Tpynmel. Yriepon u 8 1 2 bubmmorexa [IOK
' . PYIIIBL. POzt https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pazneny 25



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

Paszgea 3. Mera/liIbl H UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpue croicTEa METAIIOB 4 https://m.edso0.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinme Metayuibsl M UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHabl B )KU3HH YeJIOBEKA 3 bubmorexa LOK
) m p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosmn4yecTBo 9acos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTHueckue
n/n Bcero H3yuYeHHusi | oOpa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl

1 [Ipenmer xumun. Ponb XuMuu B )KU3HU 1 bubnuorexa [LIOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

bubnuorexa [IOK

2 [TonsiTvie 0 MeTO/1aX MO3HAHUS B XUMHUH 1

https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «[Ipasuia

3 paboThI B 1a0OpATOpPUH U IPUEMBI 1 bubnnoreka [IOK
oOparieHus ¢ JlabopaTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyIoBaHEM»

4 YucTele BenecTBa u cMecu. CriocoObl 1 bu6mmotexka IIOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2

5 «Paznenenue cMeceit (Ha mpumepe 1 bubmorexa [TOK

Aet . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
but6mmoreka [JOK
6 A 1
ROMBE ORI https://m.edsoo.ru/ff0d2a6c

7 XuMHUYECKHe AIIEMEHTHI. 3HaKH 1 bubnuorexa [JOK
(CUMBOJIBI) XUMHUYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CITOKHBIC BEIECTBA 1 bubmmorexa [IOK

p m https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 nbmmorexa O

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH OCTOSHCTBA COCTaBa BC€HOICCTB.

bu6mmoteka IIOK

10 X .B
nmueckast popmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OTHOcCuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHocuTenbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuoreka [IOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuoreka [IOK
MognspHas macca https://m.edso0.ru/ff0d5230
1 ®dusnvecKue 1 XUMUYCCKHE SIBIICHHUS. bubnuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIIOBUS IPOTEKAHUS bubnnorexa [JOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bu6mmotexka I[IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brranciienus koaudecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM XUMHUICCKHIX brbsmorexa HOK
B N P https://m.edso0.ru/ff0d5708
peaKIuii
Knaccudukanust XHMHYECKUX peaKIuii
18 (coe I/IH(I;HI/ISIH a3JI0KCHHS e bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBII-
19 SHIUKIIONIESTACT O6ogII eHHE U Bubmrorexa LIOK
B AT Hf https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 KonTtponsHas padora Nel o teme bu6mmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKIIIN» https://m.edsoo.ru/ff0d4290
1 Boznyx — cmech razoB. Cocras bubmuoteka [LIOK

Bo3nyxa. Kucnopong — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BCUICCTBO. O3zon

duznueckre 1 XMMHUYECKUE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa LIOK
posa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrrocoOBbI MMOIYYEHHS KUCIOPOaa B
23 J1adopaTopuu iq v OMBIIHJ'IGHII){OI([:TI/I Bubmaorexa ITOK
PATOP P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TernoBoit 23pPexT xummaeckon
24 peaKkIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHUH, IK30- U https://m.edso0.ru/ff0d4790
SHJIOTEPMHUUYCCKHUX PEAKITUAX
TommmBo (HeTb, YroJIb U METaH).
25 3ar }ISHGIEI/ICq];OS yra CIHOCOOBI t):ro bubmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPeOTBPALCHUS
IIpakTnyeckas padbora Ne 3 mo Teme
26 «ﬁon eHUe U Ic)o61/1 aHue KUCIIopoJia bubmorexa [IOK
i . P POAE, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonopon — anemeHT u nmpocroe bubnnorexa [IOK
BelecTBo. Haxoxaenue B npupojie https://m.edsoo.ru/ffod4dd0
)8 duznyeckne u XUMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka [IOK
29 I1
OHATHE O KHCITOTax 1 cONAX https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI moTydeHus BO0PO1a B bubnuoteka [IOK
Jaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpaxTuueckas padora Ne 4 o Teme
P P bubmuoreka [JOK
31 «[Tonmydenne u cobrpanue BoI0PO/a,

W3yYEHHE ETO CBOWCTB)

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MoutsipHbIf 00bEM Ta30B. 3aKOH

bubnnorexa [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o6béMa, KoluyecTBa
33 BEIIECTBA Ta3a M0 €r0 U3BECTHOM bubmmorexa [IOK
o hitps://m.eds00.ru/ff0d55a0
KOJIMUECTBY BELIECTBA U 00BbEMY
Brruucnenust 005EMOB ra30B Mo
34 ABHEHMIO PEaKIIMU Ha OCHOBE 3aKOHA bubmiorexa LIOK
P . pead . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 DduU3NYECKUe U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [ToHsiTne 00 bubnuoreka [JOK
WMHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HachieHHbIe
37 Y HEHACHI peHHBIIe) acTBOpbL. MaccoBas buomiorexa LIOK
B p ppl: https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B paCTBOpE
[Tpaktuyeckas pabora Ne 5 o Teme
38 «IpurorosiieHHE PaCTBOPOB C bubnnorexa [IOK
onpeAeNnEHHON MacCOBOM 0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 Konrtponbnas padora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bogopoa. Boxa» https://m.edso0.ru/ff0d6342
40 Okcupl: cocTaB, KitaccupuKarms, bubnmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XMMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KJIacCUPUKALIUS, bubnuoteka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tony4yeHue u XuMHYECKHE CBOMCTBA bubmmoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocra, kiiaccupukanus, bubmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne u XuMHU4ECKHE CBOWCTBA bubnuorexa [LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa,
46 cnocoé(iblljnon )eHI/ISI XI/IMI/I‘IZ(I:)KI/IG bubmmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padora Ne 6. Peienue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUN)
48 I'eneTnyeckas CBsi3b MEXAY KJIacCaMHU bubnnorexa [IOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso0.ru/00ad9a50
bu6nmmoteka [IOK
49 O06o01IeHre 1 cucTeMaTH3aIus 3HAHHUHA
B H https://m.edso0.ru/00ad9ch2
KonrtponbHas pabora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX bubnmorexa LIOK
o P https://m.edso0.ru/00ad9e1la
COETMHEHUI
[TepBbIe MOMBITKU KIACCH(PUKAITUU
P fuxau bubnuorexa [JOK
51 XUMUYECKHX JIeMeHTOB. [loHsaTHe o
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
but6mmoreka [JOK
52 [Tepunonnueckas cucTeMa XUMUYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
bubnmnoreka [IOK
53 [Teproap1, TPYIIIEI, TOATPYIIIEI 1

https://m.edsoo.ru/00ada52c



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

Ctpoenne aroMoB. CoCTaB aTOMHBIX

bubnnorexa [JOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
95 aToMOoB 31eMeHTOB [lepronueckoi bubmorexa HOK
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menzaeneepa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJI0KEHUIO B bubnuoreka [IOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauueckoro 3akoHa s
57 pa3BuTus Hayku U npaktuku. . 1. bubnuoreka [LIOK
MenpeneeB — y4€HbIN, IENAror U https://m.edsoo.ru/00ada96e
rpaXTaHUH
58 DIEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnnoreka [IOK
XAMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka I1IOK
59 HoHas XiMireckas cpsb https://m.edsoo.ru/00adac34
60 KoBaseHTHas nossipHas XuMu4eckas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast XuMu4ecKas bubnnoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nmnorexka [IOK
62 CTenen okucieHis https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENLHBIE bubnmnoreka [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIATENN U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponsHas padora Ne4 o teme bubnmoreka [IOK
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((CTpOCHI/Ie aroma. XUMHU4YecKas CBI3b»

https://m.edsoo.ru/00adb486

66 PesepBHeiil ypok. O6001IeHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001meHue u 1 bubnuorexa [LIOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblii ypok. O600111eHNE U 1 bubmmoreka [JOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 IIepnonnueckas cucrema 1 bubnuoreka [IOK
XAUMHYECKUX 31eMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

. bubnuorexa [JOK
2 CBOWCTB XUMUYECKHUX 3JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nmmoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xuMnuecko CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «[loBTOpEHUeE u yrinyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiaccay

5 Krnaccudukanus XuMuyeckux 1 bu6mumoreka LIOK
peakLuil 10 pa3Iu4HbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMHUYECKOMN

7 eakuu. IToHsITHE 0 TOMOT'€HHBIX U 1 bubmiorexa IJOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsTHE O XUMHUUYECKOM PAaBHOBECHH.

bu6mmorexa [IOK
8 @akTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKrn U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUA

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

Bu6muoreka [JOK

9
peaxkuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHICCKON
10 L[I/IcfounaunanHanme U ciia0ble Eubmorexa HOK
' https://m.edsoo.ru/00adcd68
ANIEKTPOIHUTHI
11 HMonuble ypaBHEHUS PEeaKIIAil bubnnorexa LIOK
yp pearh https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOIICTBA KUCJIOT U
12 OCHOBaHUII B CBETE IPEICTABICHUI bubmmorexa [OK
pv https://m.edsoo.ru/00add5d8
00 DJIEKTPOJUTHYCCKOMN JTUCCOIMAIINN
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 [IPENCTABIEHUNA 00 bubmorexa [IOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON UCCOLUAIIH
bu6mmorexa [IOK
14 I1 7
OHATHE O THAPOTIH3E colien https://m.edsoo.ru/00add9d4
O06o001meHre B cCUCTeMaTH3aIHS bubmuorexa [JOK
15 N
3HAHUM https://m.edsoo.ru/00addd12
IIpaktuueckas padora Ne 1.
16 «II)DCH_IGHI/IC 3I<cn1?3 NUMEHTAIBbHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHUECKAS TUCCOIIHAIINS bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKHE pEaKIIUU B paCTBOPAX)»
OO01mmas xapakTepUCTHKA TaJIOTCHOB.
18 XUMHUYECKHUE CBOIICTBA HA IIPUMEDPE bubmmorexa [OK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopon. ColisiHast KUCIIOTA, bubnmoreka [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,

https://m.edso0.ru/00ade104

MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o teme
20 «[Tomy4yeHne CoNSTHON KHCIOTHI bubmmorexa [IOK
YHCHIE coT7 ’ https://m.edso0.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIHI, ECIIN OIUH U3 bubnmorexa [JOK
P ’ https://m.edso00.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA YJIEMEHTOB bu6nunoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIAU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEeHUI bu6nmmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOeHuUE, bubnunoreka [IOK
¢u3nyeckre 1 XMMUYECKHe CBOICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 (I)I/BI/ILIGCKI/IE u XI/II\fI/I‘IeCKI/Ie CBOICTBa Bubnuotexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE peaKkilnu, JIexKallrue B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [HOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpefibl COeUHEHUSIMU
cepbl
97 Brruucnenue MmaccoBo¥ 10J1M BBIXOJ1a bu6mmorexa [IOK
MPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO1mas XxapakTepUCTHUKA HIIEMEHTOB bu6nmnoreka [JOK
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VA-rpynnsl. A30T, pacpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

Bu6mmoreka [JOK

29 XHMHYECKHE CBOMCTBA, ITOJIyYEHUE U
v https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3 o teme
30 «[lomy4yeHne aMmmuaka, U3y4eHue ero bubmorexa HOK
I YA https://m.eds00.ru/00adf180
CBOWCTB
31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nuoreka [IOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHHUSI B KaY€CTBE MUHEPAITBHBIX
32 oOpeHuii. XuMu4eckoe bubmorexa [IOK
yaoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMU a30Ta
docop. Oxeun pochopa (V) u
33 (poc:ll))o pHaH KI/ICJ‘I((?Ta q()ppl::mf{eZKHe " bubmmorexa HOK
P . https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYEeHHE
Hcnonb3oBanue pocdaros B
34 Ka4yeCTBe MUHEPATbHBIX YI0OpEHUH. bubmuoteka [JOK
3arpsi3HeHue MPUPOJIHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHHE B
35 npu I())z[e (1;1/131/11?{ec1<11)/1e Y XUMUYECKHE bubmorexa TIOK
PHPOAC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yriiepoaa, ux Gpu3ndeckue u bubnmnoreka [IOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOIOrHYECKHe MpOOIEMBbI,
cBsi3aHHBIE ¢ okcuoM yriepona (1V)

37 VYronpHasg KucjaoTa ¥ €€ CoIu bubmmorera [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 o reme

38 "[TonyueHue yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
. bubmuorexa [JOK
40 KpemHuwii u ero coeiMHEHUS
https://m.edso0.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemienue

41 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuotexa [JOK
«BakHelne HeMETaIUIbl U UX https://m.edso00.ru/00ae0bf2
COETMHEHUS
KonTponbnas padorta Ne3 o teme

42 «BaxkHenme HeMeTaJlIbl K UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO01ast xapaKTepuCTUKa XUMHUIECKHIX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannudeckas CBSI3b U Bbu6nmuoreka [JOK
MEeTaJUTNYECKas KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvyecKre CBOMCTBA
METaJIJIOB
XUMUYeCKIe CBOMCTBA METAJIIOB.

. bub6mmoreka [IOK

44 DNEKTPOXUMUICCKUN PT

HaIpsHKEHUN METaJUIOB

https://m.edso0.ru/00ae1156
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OO6mmwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBbl. BerauciieHus no

45 ABHEHUIM XUMHUYECKUX DEAKIIAI Bubmorexa HOK
P DCAKHIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 Ilonsatue 0 KOPPO3UHU METAILIOB bubmorexa LOK
PP https://m.edso00.ru/00ae1278
bu6mmoteka [IOK
47
Ilenounpie MeTaneI https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
Kanust https://m.edsoo.ru/00ae14b2
49 [1enoyno3eMenbHbIE METAIUIBI — bubimoreka [IOK
KaJIbIIMA ¥ Maroui https://m.edso0.ru/00ae15e8
50 Baxueiinme coeTMHEHNS KBNS Bubmorexa HOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU
59 JKEcTKoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
YCTPaHEHUS https://m.edso00.ru/00ae1886
[TpakTyeckas padorta Ne 6 o Teme
53 "YKEcTKOCTh BOABLI U METOMBI €8 bubmorexa LOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmorexa [IOK
54 Ax 7
FOMIHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOWCTBA OKCHIA U bubnnoreka [HOK
TUAPOKCHUIA https://m.edsoo.ru/00ae1c64
56 Keeso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIM KEJIC3a

Bu6muoreka [IOK

o7
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U cCUCTEMATU3 AL
3HaAHUU
[IpakTuueckas padora Ne 7. Pemienue
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bubmumoreka LIOK
59 .
«BaxHennme MeTajjibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHHUSI
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIUi, CITH OJIUH U3
60 pEearcHTOB JIaH B U30BITKE WIIN bu6mmorteka [IOK
COAEPKUT NpuMecH. Boruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXO/Ia ITPOIYKTa
peaxkuuu
61 O0600111eHne U cucTeMaTH3aIus
3HaAHUU
KontponbHas padota Ne4 o teme
62 «BaxHeimme MeTasuibl 1 UX
COETUHEHUSI
63 Bemectsa u matepuansl B bu6mmoreka [IOK
TOBCETHEBHOM JKN3HU YeIOBEKa https://m.eds00.ru/00ae3f50
64 XUMHYeCcKoe 3arpsi3HEHNE bu6mumoreka LIOK
OKpPY KaroLLEen Cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B periennn bu6mumoreka LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O600111eHIE 1 bubmmoreka [IOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE T bu6nmnoreka [JOK
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cucremMarusanuia 3HAHUH

https://m.edsoo.ru/00adb33c

68 PezepHuslil ypok. O6001meHe 1

cUCTeEMAaTHU3alud 3HAaHUN

Bu6muoreka [JOK
https://m.edso0.ru/00ad9cb?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME
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YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 knace/ Pymsuruc I'.E., ®enpaman @.I'., AkunonepHoe 00111eCcTBO
«M3narenberBo «IIpocBerieHney

» Xumus, 8 xknacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxmmonepHoe o0mecTBo «M3aatenberBo «IIpocBerieHne»

» Xumus, 9 knacce/ Pygsuruc I'.E., ®enpaman @.I°., AknimoHepHoe o011ecTBO
«M3narenbcTBo «IIpocBernieHue»

» Xumust, 9 xknace/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METOANYECKHUE MATEPUAJIBI U1l YUUTEJIA

["apa H.H. Xumus: ypoku B 8 kitacce: mocobue ans yuutens/ H.H.I'apa - 2 u3n.,
nepepad.-M.: IIpoceenienue, 2014

I'apa H.H. Xumus. 3agaunnk ¢ momommHuKoM. -M.: IIpoceemenue, 2014

XuMmust noypouHble Tuianbl 8 kiace no yueouuky Pymsuruc I'.E., ®enpaman O.I'.
A. bopoBckux 3a4éTHble pabOThI 10 XUMUU K yueOHUKY Pyasutuc "Xumus 8
kinacc"M. U3narenscTBo "Dx3amen", 2019

INapa H.H. Xumusi: ypoku B 8 knacce: mocooue mis yuutenst/ H.-H.I'apa - 2 uzn.,
nepepad.-M.: IIpoceenienue, 2014

I"apa H.H. Xumus. 3anaunuk ¢ nomouraukom. -M.: IIpocsemenue, 2014



Xumus noypouHsie mianbl 9 kinacc no yueonuky Pymsutuc I'.E., ®enpaman O.T.
A. bopoBckux 3auéTHble paboThl 0 XUMUU K yueOHUKY Pyn3utuc "Xumus 9

knacc"M. N3narenscTBo "Dx3amen”, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
NHTEPHET

bu6moreka LIOK






