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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XxuMumM Ha ypOBHE OCHOBHOTI'O OOIIEro 00Opa3oBaHMs COCTaBI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHON MpOTrpamMMbl OCHOBHOTO
obmero oOpazoBanmsi, npenactaBieHHbx B PI'OC OO0, a Takke Ha OCHOBE (enepalbHOI
paboueli mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIEMINH MPENoAaBaHusi y4eOHOro mpeaMera
«Xumus» B 00pa3zoBaTesibHbIX opranuzanusax Poccuiickoit @eaepannm.

[IporpaMmMa mo xumuu Aa€T TPENCTaBICHHE O LEJAX, OOIIel cTpareruu oOydeHwus,
BOCIIUTAHUS W Pa3BUTHs OOYYarOIIMXCS CPEACTBAMHU YYE€OHOTO TPEAMETa, yCTAHABIWBACT
o0s13aTebHOE TIPEIMETHOE CONIep:KaHue, PeyCMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYPHUPOBAHHUE IO pa3jiesaM U TeMaM NpOorpaMMbl IO XUMHH, ONPEEAET KOJTUYECTBEHHbIE
U KauEeCTBEHHBIE XapAaKTEPUCTHKU COJIEPKAHMS, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTD
W3YyYCHUSI XUMUU C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JOTUKH YIEOHOTO
mporecca, BO3PACTHBIX OCOOEHHOCTEH OOydJaroluXcs, ONpEAeseT BO3MOXKHOCTH MpeaMeTa
UL peaiu3anui  TPeOOBaHMM K pe3yiabTaraM OCBOCHHS OCHOBHOM 00pa3oBaTebHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsA, a TakkKe TPeOOBaHMM K pe3ybraTamM
oOyueHUs XMMHM Ha YPOBHE LeJieil H3y4eHHs] TMpeAMETa W OCHOBHBIX BHJIOB Yy4eOHO-
M03HABATEIHHON JAESITEILHOCTH 00YyJaOmIerocsi 0 OCBOCHUIO Y4EOHOTO COAEeP KaHMUS.

3HaHNe XUMHUH CITY>KUT OCHOBOH AJ1s1 (YOPMHUPOBAHHUS MUPOBO33PEHHS O0YJAIOIIETOCS, €r0
NPEICTAaBICHUA O MarepualbHOM €IMHCTBE MHUpa, BAXHYIO pOJIb WUrparoT (popmMupyemsbie
XUMHEH MPEeICTaBICHHS O B3aMMOIIPEBPALIICHHUSIX YHEPTUU B 00 SBOIOIMH BEIIECTB B MIPUPO/IE,
0 MyTSX PEUIeHUs TIOOATBHBIX MPOOJEM YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
YHEPreTUYECKOM, TUIIIEBOM M SKOJIOTUIECKON OE€30MMacCHOCTH, MTPOOIIeM 3JpaBOOXPaHEHUSI.

N3ydenue xumuu:

CrOCOOCTBYET peanu3aii BO3MOKHOCTEHN I CaMOpa3BUTHUS U (POPMHUPOBAHUS KYJIBTYPBI
JUYHOCTH, €€ 001el U (PYHKINOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIIOCOOHOCTEN 00yUaromuxcs,
HaBBIKOB WX  CAMOCTOSTENBHOM  y4eOHOM  JEATeTbHOCTH, OKCIEPUMEHTAJbHBIX U
UCCIIEIOBAaTEIbCKUX yYMEHHUI, HEOOXOIMMBIX KaK B TIOBCEIHEBHOM JKM3HHM, TaK U B
npodeCCUOHANTBHOMN JAESATEILHOCTH,

3HaKOMHUT CO CHEnUu(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAE€T OCHOBBI IIEIOCTHOTO
B3MJISIIA HAa €IUHCTBO MPUPOJIBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B
(OpMHUPOBAaHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIIHUXCS;

CrocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TPUPOAE, K YEIOBEKY, BHOCHT CBOH BKJaJ B DJKOJOTMYECKOe OOpazoBaHUE
o0OyJaronmxcsl.

Jlanaple HampaBieHUsT B OOy4eHHH XMMHHM OOECIEUMBAIOTCSA CHENM(DHUKON comep:KaHus
y4eOHOTO TIpeaMeTa, KOTOPBIM SBISETCS TEAArOTHUYECKH aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI1 HAYKW XMMHUH Ha ONPEACIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE
00y4aroIMMICs CUCTEMBI TTEPBOHAYATIBHBIX MOHITHI XUMUHU, OCHOB HEOPTaHUYECKONW XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMbIX MIOHATUI OPraHUYECKON XUMHUH.

CTtpykTypa comepKaHus MPOTPaMMbI MO0 XHUMHHU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k €€ m3yuyeHuro. ConeprkaHue CKIAIbIBACTCS U3 CUCTEMbI NMOHATHH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMbl MOHATUM O XUMHUYECKoW peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMIY HOCIEIO0BATEIbHOIO Pa3BUTHSl 3HAHUN HAa OCHOBE
TEOPETUYECKUX MPEACTABICHUIN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOIO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUS O CTPOECHUU aTOMa U XUMHUYECKOW CBA3H;

— IIpEeJICTaBIECHUI 00 3MEKTPOIUTUUECKON JUCCOLIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS PacCMAaTPUBAIOTCA HA OCHOBE SMIMPUYECKH MOJYYEHHBIX WU
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIHLHO OT OJHOTO YPOBHS K JPYyroMmy,
BBINOJIHAS (DYHKUMU OOBSICHEHUS U NMPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEU
MPAKTUYECKOr0 MPUMEHEHHUS U MOIYYECHHUS U3y4aeMbIX BEIIECTB.

OcBoeHne MNpOrpamMMbl MO XUMHM CIIOCOOCTBYCT (POPMHPOBAHHIO IPCACTABICHUS O
XUMHUYECKON COCTaBIIAIONICH HAayyHON KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW HPHUPOBI,



LEHHOCTHOTO OTHOUIEHHUS K HAYyYHOMY 3HAHHIO U METOAaM MO3HAHUS B Hayke. M3yueHne XuMuu
OPOUCXOAUT C TMPUBICYCHHEM 3HAHUM W3 paHEe U3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3uka. 7 Kiacey.

[Tpu nzydeHnn XuMuu MPOUCXoaUT HOPMHUPOBAHUE 3HAHUI OCHOB XUMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOMN JACSATEIHHOCTH YEJIOBEKA M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOM KYJBTYphl. 3ajiada yueOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU
CHUCTEMbl XMMHMUYECKUX 3HAHUN — BaXXHEHUIIMX (DAKTOB, MOHSATUN, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYIMHBIX OOOOIEHUII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPUOOIICHUHU K HAyYHBIM METOJIaM MO3HAHUS TIPU U3YUYCHHUH BEUIECTB M XMMUYECKUX PEAKIIHiA,
B (OpPMHUpPOBAHMU M PA3BUTUHU [IO3HABATEIbHBIX YMEHUHW M WX TNPUMEHEHHH B Yy4eOHO-
MO3HABATEIHLHON U YUEOHO-UCCIIEI0BATEIbCKON IEITEIbHOCTH, OCBOCHHUH TTPaBUJI O€30M1aCHOTO
oOpareHus ¢ BEIIeCTBAMHU B MOBCETHEBHOMN KU3HU.

[Ipy M3yyeHUM XUMUU Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS Ba)KHOE 3HAUCHHUE
npuoOpeN TaKue 1ed, KaK:

— (hopMupoBaHKE WHTEIICKTYaIbHO PA3BUTON JUYHOCTHU, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHSTHIO PEIICHUM, CIIOCOOHOW aJanTUpPOBAThCS K
OBICTPO MEHSIIOITUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJIEHHOCTh OOy4YEHHsS Ha CHUCTEMATHUYECKOE MPHOOIIECHUE OO0y4arolmuxcs K
CaMOCTOATEJIbHOW  MO3HABATENIbHOW  NIESTEIBHOCTH, HAyYHBIM  METOJAaM  IO3HAHMS,
(bOopMUPYIOIIMM MOTUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUH;

— o0ecrieyeHne YCJIOBHUHM, CIIOCOOCTBYIOIIMX MPHUOOPETEHUIO OOYYaIOIMIUMHUCS OIbITa
Pa3HOOOpa3HON NIeATeTLHOCTH, TTO3HAHUSA U CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETCHIINH ), UMEIOIIUX YHUBEPCATIbHOE 3HAYEHUE JJI PA3TUYHBIX BUJIOB JIESITEIbHOCTH;

— gopmupoBanue o61Iel GYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
Yuclie YMEHUN OOBSCHATH U OIEHUBATH SIBJIICHUS OKPY>KAIOIIETO MHUpA, MCIOJB3Ysl 3HAHUS U
OTBIT, MOJYYEHHBbIE MPU H3YYCHUU XHUMHH, TPUMEHATh HUX NPHU pEHIeHUH MpolieM B
MOBCEIHEBHOM )KU3HU U TPYJIOBOM AEATEIBbHOCTH;

— opMupoBaHHe y 00ydaronmxcs T'yMaHUCTUYECKUX OTHOIICHUHN, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUM I BBIPAOOTKH JKOJIOTHYECKHU 11e71ecO00pa3HOro MoBEJACHUSI B OBITY U
TPYAOBOU NESITEIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3J0POBbSl U OKPYKAKOUIEH MPUPOIHOMN
Cpensl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHMIO, CIIOCOOHOCTEM K CaMOKOHTPONIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUYENIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHU K
0CO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABIEHHOCTH JaJIbHEHUIIIEr0o 00yUeHHUS.

OO6miee 4KCIIO YacoB, OTBEIEHHBIX JJIsl U3yYEHHUsI XMMUM Ha YPOBHE OCHOBHOT'O 0O0IIIETO
oOpazoBaHus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezelnto), B 9 kiacce —
68 yacoB (2 4aca B HEJIEJI0).



COAEP/ KAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuu. Ponb XuMMuM B KWU3HHA Ye€IOBEeKa. XMMHSI B CUCTEME HaykK. Tema u
BelecTsa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosiHue BeniecTB. llonsTtue o
MeTo/ax Mo3HaHus B XuMuu. Yuctele BemecTBa u cMecu. CriocoObl pa3ieieHus CMeCeH.

ATOMBI ¥ MOJEKyJIbl. XUMHUYECKAE 3JeMEHTbl. CHMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
[IpocTble U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass Qopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemecTB. OtTHocuTenbHas aromMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 10151 XMMUYECKOTO AJIEMEHTA B COCTMHEHUU.

KonnuectBo BemectBa. Monbs. MonsipHasg macca. B3auMOCBSI3p KOIMYECTBA, MAacChl U
YHclia CTPYKTYPHBIX €IMHUI] BeliecTBa. PacuéTel Mo popmynaM XUMHUYECKUX COCTUHEHUI.

OU3NYECKHE M XUMHYECKHUE SBJICHUS. XUMHUYECKas peakius U €€ MPU3HAKU. 3aKOH
COXpaHEHUs MacChl BEUIECTB. XHWMHUYECKHEe ypaBHeHUs. Kiaccudukamuss XUMUYECKHX
peakiuii (CoeIMHEHMUs, pa3JI0KEHHUS, 3aMeIlICHUs], OOMEHA).

Xumuueckuit IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYIIOH, MpaBujamMu paboThl B JabOpaTopuu U MpUEMaMu
oOparieHusi ¢ 1abopaTopHBIM 000PYIOBaHUEM, W3YUCHHE W ONKCaHWE (PU3UUIECKUX CBOWCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB, HabOIroneHne Qpuandeckux (IJIaBICHUE BOCKA, TAsHHUE
JbJa, pACTHPAaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJbl) U XUMUYECKUX (TOpEeHUE
CBEUH, IMPOKAJMBAHUE MEIHON MPOBOJIOKH, B3aMMOJCUCTBHE MeEJIa C KHUCIIOTOM) SIBJICHUU,
HaOJIOIeHNE U OMTMCAHUE MPU3HAKOB POTEKAHMsI XUMHUYECKUX peakinii (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapuisi, pasnoxkeHue ruapokcuna meau (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM conu menu (1), usyuenue cnoco0oB
pasneneHuss CMecel: ¢ TOMOIINBI0 MarHuTa, (UIBTPOBAaHUE, BBIMAPUBAHUE, TUCTUILISAINS,
Xpomarorpadusi, MPOBEACHHE OYUCTKM TOBAPEHHOW CONM, HAONIOJCHHE U ONMUCaHHE
pE3yJIbTaTOB MPOBEJAEHUS ONBITA, WLIIOCTPUPYIOIIET0 3aKOH COXPAaHEHUS MacChl, CO3JaHHE
MoOjieJIe MOJIEKYI (IIapOCTEPIKHEBBIX).

BaskHeiilmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucinopoa — 3IeMEHT U MpOCTOE BEIIECTBO.
Haxoxxnenue kuciopojga B TMpupojie, (Pu3MUecCKMe W XUMHYECKHE CBOWCTBA (peakiuu
ropeansi). Oxkcunsl. [lpumenenme kucmopoga. CrmocoObl TOMydYeHHUS KHCIOpoAa B
Jaboparopuu U NpoMbIuIeHHOCTU. KpyroBopoT kuciopoaa B npupoze. O30H — auioTpornHas
Moau(UKaLKs KUCIOPOIa.

TermoBoit 3PPexT XUMUYECKON peakIuH, TEPMOXMMHUYECKUE YpaBHEHHS, HJK30- H
SHAOTEPMHUYECKUE peaKUuu. TOIIMBO: yroiib M METaH. 3arpsA3HEHUE BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — »nmemMeHT M mpocroe BemecTBo. HaxokneHue Bomopona B NPHUPOAE,
dusznyeckre u XUMUYECKHE CBOMCTBA, MPUMEHEHNUE, CIOCcO0b!I moaydeHus. Kucmotsr u conu.

MonsipHbIii 005EM Ta30B. Pac4éThl IO XUMUYECKUM YPaBHCHHUSIM.

Pusnueckne CBOWCTBAa BOAbl. Boma kak pactBopurens. PactBopsl. HacelmeHnbsie n
HEHACBIILIEHHbIE PacTBOpPbl. PacTBOpMMOCTh BellecTB B Boje. MaccoBas 10isl BELIECTBA B
pacTtBope. XMMHUYECKHE CBOMCTBA BOAbL. OcHOBaHUA. Pob pacTBOpOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boabl B pUpoAe. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BO/I.

Knaccudukanusa Heopranmdeckux coenuHeHuid. Oxkcuabl. Kiaccudukaius OKCHUIIOB:
coneoOpa3yronue  (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) M  HECcoJIeoOpasyIoIIHe.
Homenknarypa okcumoB. Pu3MYeCKME M XHMHYECKHE CBOMCTBA OKCUAOB. [lomydenue
OKCHJIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMMN: IIETOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiiarypa ocHoBaHuil. PU3NYECKHE U XMMHUYECKHUE CBOMCTBA OCHOBaHWU. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudpukanus kucinor. Homenknarypa kucior. @Pu3nyecKue U XUMHYECKUe
cBoiicTBa KUCIOT. P aktuBHOCTH MeTtaiuioB H. H. bekertona. [lonydyeHnue Kucior.

Comu. Homenknarypa coneii. @u3ndeckue U XMMUYECKHE CBOMCTBA cosell. [lomyuenue
COJIEM.



['eHeTnueckas CBsI3b MEXKAY KJIACCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OTPE/ICTICHUE CO/IepPKaHUs KHCIOpOo/ia B BO3AyXe, OMyYeHHE, COONpaHue,
pacro3HaBaHWE W M3yUYEHUE CBOWCTB KHUCIOPOJa, HAONOJACHNE B3aMMOACUCTBUS BEIIECTB C
KHCIJIOPOAOM U YCJIOBHUSI BOSHUKHOBEHHUS U IIPEKpAIICHHs TOpeHus (Iokapa), 03HAaKOMJIEHUE C
oOpa3iiaMu OKCHUJIOB U ONHMCAHME WX CBOWMCTB, MOJy4YE€HHE, COOMpAHUE, PACIIO3HABAHUE H
M3Y4YEHUE CBOWCTB BOJOpOJa (TOpeHHE), B3auMOJEHCTBUE Bojaopoja ¢ okcuaoM menu (II)
(BOBMOXKHO ~ WCTOJNB30BAHME  BUJEOMATepuaioB), HaOIMomeHHE  OO0pas3loB  BEHIECTB
KOJINYECTBOM | MOJb, HCCIEAOBaHUE OCOOEHHOCTEW pPACTBOPEHUSI BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, MPUTOTOBIICHHE PAacTBOPOB C  OMNPEACIEHHOM MAacCOBOM  JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJIEMCTBHE BOABI C METalIaMH (HATPHUEM M KaJIbLIEM)
(BO3MOXHO HCTIOJIB30BAHME BHIEOMATEPHUATIOB), MCCIEIOBAHHE OOpa3lloB HEOPTaHMYECKHX
BEILLECTB PA3JMYHBIX KJIACCOB, HAOMIOIEHUE U3MEHEHHUsI OKPACKU MHJIUKATOPOB B PAacTBOPAX
KUCJIOT W IIeJouei, u3ydeHue B3aumojeuncTBus okcuna menu (II) ¢ pactBopom cepHoi
KHUCJIOTBI, KUCJIOT C METaJulaMU, pPEaKkIUi HEUTpalIu3aluH, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHME OJHOIO Me€Tajula JApPYrUM U3 pacTBOpa COJIM, pEUICHHE
AKCIEPUMEHTAJIBHBIX 3a71a4 0 TeMe «BaxxHelme Kiacchl HEOPraHUYE€CKUX COCTUHECHUIN.

Iepuoauveckuii 3axoH u Ilepuoauveckass cucrema xumudeckux jiemenros /1. H.
MenneJieeBa. Crpoenue aTOMOB. Xumnueckas CBSI3b. OxucaurTeabHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMHU

[lepBble MOMBITKH KiIAcCH(PUKAIMA XUMHUYCCKHX OJJIEMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIE U MIEIOYHO3EMENIbHBIE METAJIbI, TaJIOT€HbI, HHEPTHBIE Ia3bl).
DJIeMEHTHI, KOTOpbIe 00pa3ytoT aMm(pOTEepHBIE OKCHUIIBI U THIPOKCH/IBL.

[lepuonnueckuit 3akoH. Ilepuomnueckas cucrema Xumuyeckux jsnemeHtoB J[. H.
MengeneeBa. KoporkonepuogHas u anmuHHonepuoaHas (opmsl Ileproanueckoid cuctembl
xumuueckux anemeHToB /. M. Menpeneesa. llepuonsr m rpynmbl. OU3HYECKHN CMBICI
IOPSAKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX saep. HM3ortomsl. Onekrponbsl. CrpoeHue
AIIEKTPOHHBIX O000JIOYEK aTOMOB MEpBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepuoanueckoi
cucremsl /1. . MenneneeBa. XapakTepucTHKa XUMUYECKOTO 3JIEMEHTA I10 €T0 MOJOKEHHUIO B
[Tepuonnueckou cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS Paaryca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAJUIMYECKUX
Y HEMETAJUINYECKUX CBOWCTB IO IPYIIaM U EPUOIAM.

3nauenue llepuonnueckoro 3akoHa u [lepruoanyecKkor CHCTEMBI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHUS HAayKu U npakTuky. [{. 1. Mennenees — yu€HbIl U rpak1aHUH.

Xumuueckass  cBs3b.  KoBanenTtHas ~— (monsipHass M HENOJSIpHAs)  CBSI3b.
DIIEKTPOOTPULATEINBHOCTh XUMUUECKHUX AJIEMEHTOB. VIOHHAS CBSA3b.

Crenenp okuciieHus. OKHCIMTEILHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporeccsl
OKHCJICHHS U BOCCTAHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydeHre oOpaslioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOACHCTBUE THMAPOKCUIA
LIMHKA C PACTBOPAaMHU KHUCJIOT M IIEJIOYEH, ITPOBEAEHUE ONBITOB, UILUIFOCTPUPYIONIUX IMPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMM (TOPEHUE, PEaKIUU PA3TOKEHHS, COSTUHEHNSA).

Mesrcnpeomemmnuwle ceasu

Peannszannst MEXIIPEAMETHBIX CBA3EH IPU U3YUYEHUH XMMHH B § KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUWA, TaK W TOHSTHUH,
SBJISIFOILAXCS. CUCTEMHBIMU JUISI OTAENBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O I[TUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbI€ MOHATHA: Hay4HbId (DAKT, TUIOTE3a, TEOpHUs, 3AKOH,
aHanmW3, CHWHTE3, KJIacCCH(UKAIWA, TEPHOAUYHOCTh,  HAOMIOACHHWE,  OKCIICPUMEHT,
MOJICJINPOBAHNE, N3MEPEHHE, MOJEINb, SIBJICHNUE.

@dusuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJA, H30TOIbI,
PaJMOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKHI 3apsiji, BEIIECTBO, TEJO, 00bEM, arperaTHoe
COCTOSIHHE BEILIECTBA, T'a3, (U3HMUYECKUE BEIIMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, IJIAHETHL,
3BE31b1, COoNTHIIC.

buonorus: ¢otocuntes, Apixanue, 6nocdepa.

[eorpadus: armocdepa, rumpocdepa, MHUHEpATBI, TOPHBIC TOPOJILI, TOJC3HBIC
MCKOITa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo U XMMHUYeCKasi peakus

[lepnonnueckuit 3akoH. Ilepuomnueckas cucrema xumuyeckux osnemeHtoB J[. H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XWMHUYECKHX
DIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaNWs, KAJIbLHS U UX COCIMHEHUHM B COOTBETCTBHUM C
ITOJIOKEHUEM AJIEMEHTOB B [leproanyeckor cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOKCTB BEIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKM M BUAA XMUMHUYECKOU
CBSI3U.

Knaccudukanusa v HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCAUHEHHN, FeHETUYEeCKas
CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peakiuil 0 pa3IudHbIM MMpU3HaKaM (IT0 YKCIIy U COCTaBy
yYaCTBYIOIIUX B PEAKIUU BEHIECTB, MO TEMIoBOMY 3¢ (eKTy, M0 W3MEHEHHIO CTEICHEH
OKHCJICHUSI XUMUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO YYACTHIO Karajiu3zaropa). JK30- U
DHAOTEPMHUYECKHUE PEAKLINH, TECPMOXUMUYECKUE YPABHEHHUS.

[TonsiTe o ckopocTn XxuMu4eckor peakuuu. [lorsTre 06 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TE€TepOTreHHBIX peakuusax. [lonarue o
karanuse. llonsatne o xumMuueckoM paBHOBecHH. DAKTOpHI, BIUAIOIIME HA CKOPOCTh
XUMHAYECKOW PEAKLIUH U IOJOKEHUE XUMHUYECKOTO PABHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIMHM, 3JIEKTPOHHBIM OallaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENBHOU peakuuu. COCTaBICHHE YPABHEHUN OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii C KCTIOIb30BaHUEM METOa ANEKTPOHHOTO OanaHca.

Teopus ANEKTPOIUTHYECKON TUCCOLMALUU. DIEKTPOIUTHI U HEANEKTPOJIUTHL. KaTnoHslI,
aHMOHBI. MeXaHW3M JUCCOLMALMN BEHIECTB C PA3IUYHBIMU BHUIAMU XUMHUYECKOW CBSA3H.
Cremnenp qucconmarui. CUIbHBIC U C1a0bIe DIICKTPOJIHUTHI.

Peakrium moHHOTO OOMEHA. YCIIOBHS MPOTEKaHUS PEAKIIN MOHHOTO OOMEHA, MOJHBIE U
COKpaIlIEHHbIC NOHHBIE YpaBHEHUS peakiui. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEM B CBETE
NPENCTAaBICHUA 00 AIEKTPOIUTHYECKOW auccounuanuu. KauecTBeHHbIE peaklMd Ha HOHBI.
[ToHsiTHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB —
METaJUIOB W HeMmeTauioB (Tpadura W anMasza), CIOKHBIX BEIIECTB (XJIOpHWaa HATpPHs),
MCCIIEOBAHNE 3aBUCHUMOCTH CKOPOCTHM XMMHYECKOM PEAKIMU OT BO3ACHCTBHS PA3TUYHBIX
(akToOpoB, HCCIEAOBAHKE IIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, MPOLIECCa JUCCOMALITN
KHCJIOT, IIeJIoYed M cosied (BO3MOXKHO HCIIOJNb30BAaHUE BHUJAECO MaTepuajoB), MPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOMIUX MPU3HAKH MPOTEKAHUS pPeaKIii MOHHOTO oOMeHa (0Opa3oBaHMe
ocajJiKka, BBIIEJIEHUE Tra3a, OOpa30BaHHE BObI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakluil (TOpeHHe, PeaklMK Pa3IoKEHUs, COCIUHEHHUS ),
pacro3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKLIHMA HA WOHBI,
pEILIEHNE KCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauiibl 1 MX cOeITMHEHUS

OOmast xapakTepUCTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE
ctenieHn okucieHus. CtpoeHne U (pU3MUEecKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XHWMHUYECKUE CBOMCTBAa Ha MpUMeEpE XJIopa (B3aMMOJACKUCTBUE C METaNIaMH, HEMETaJUIaMU,
miesnoyamu).  Xuopoogopon. CoiisiHasg KHUCIIOTa, XUMHUYECKHE CBOWCTBA, IIOJNyYEHHUE,
npuMeHeHue. JlelcTBue Xjgopa M XJIOPOBOAOPOJAa HAa OpPraHM3M dYesloBeKa. BaknHenmme
XJIOPUIBI U UX HAXOXKJICHHUE B IIPUPOJE.

OOmast xapaktepucThka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHune M (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCIJIOPOZAA U cepbl. AJNIOTPONTHBIE MOAU(DHUKAMU KUCIOPOJA U Cepbl. XMMUYECKUE CBOMCTBA
cepel. CepoBozOpo, CTpocHUE, (HU3UYECKUE M XHUMHYECKHE CBOWCTBA. OKCHIBI CEphl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCI0Ta, PU3NYECKHe U XUMUYECKUE CBOMCTBA
(oOmue Kak TPEeACTaBUTENS KJacca KHUCIOT U CHEIUPUYECKUE). XUMUUYECKHUE PEaKIIHH,
JeXallhie B OCHOBE MPOMBIIUIEHHOTO Croco0a MOJy4YeHUs: CepHOM KHCIOThL. [IpuMeHeHue
cepHoil KkucHOTBl. CONMM CEpHOM KHCIOTBI, KAayeCTBEHHAs peakuus Ha Cyab(har-HoH.
HaxoxneHnne cepbl U €€ COCIMHEHUM B NMpUpPOAE. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAKOLIEH



Cpenbl COENMHEHHMSIMU Cepbl (KUCIOTHBIE MOXKAM, 3arpsA3HEHUE BO3JyXa U BOJOEMOB),
CrocoObl €ro NPeI0TBPALLIEHUS.

OOmiast xapakTepucTuka 3yeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHHUS. A3OT, paclpocTpaHEHHE B MpHUponAe, (U3HUECKHE H
XUMHUYecKkne cBoicTBa. KpyroBopor azora B mnpupoje. AMMHAK, €ro (Qu3nyeckue Hu
XUMHUYECKHE CBOWCTBa, MOJy4yeHHWe U mnpuMeHeHue. Coium aMMOHUA, UX (PU3UYECKUE H
XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHasl peakuusi Ha MOHbI aMMOHHUS. A30THas
KHCTIO0Ta, €€ moaydeHue, Gu3ndeckue U XMMHYEeCKHe CBOMCTBa (OOIIMe Kak MpeICTaBUTEINS
KJlacca KHCIIOT U crnenuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B Ka4eCTBE
MUHEPATBHBIX yAO0OpEeHUNH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COCAMHEHHUSIMH
azora (KUCJIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MO4YBBI U BomoéMoOB). Docdop,
aluoTporniHeie  Momudukaruu  Gocdopa, ¢uznUeckue W XUMHUYECKHE cBoucTBa. OKCHI
docthopa (V) u dochoprHas kuciaora, GU3NIECKHEC W XHUMHUYCCKHE CBOMCTBA, MOJIyUYCHUE.
Hcnonws3zoBanue pocdaroB B kauecTBE MUHEPATHHBIX YIOOpEHUIA.

OOmast xapakrepucThka 3jeMeHTOB [VA-rpynmnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENICHN OKUCIICHUA. YTIEPO/, aJUIOTPOMHbIE MOAU(PHUKAIINH, PACIPOCTPAHEHHUE
B Mpupone, (u3MuecKrue M XUMHUYeCKue cBOMCTBa. AncopOmms. KpyroBopor yriepona B
npupozae. OKcuabl yriepoaa, ux QU3nyeckrue U XMMHUYECKHUE CBOMCTBA, JEHCTBUE HA KUBbBIE
OpTraHMU3MBI, MOTYYCHHE U MPUMEHEHHE. JKOJOTUYECKUE MPOOIEMbI, CBA3aHHBIE C OKCHIOM
yrepoza (IV), rurnoresa m100a1bHOTO NOTEIUICHUS KIMMATa, IAPHUKOBBINA SQQeKT. YronbHas
KHACJIOTa U €€ cold, uX (PU3MYEeCKUe M XMMHUYECKHE CBOWMCTBA, MOTYyYCHUE W MPUMEHEHHE.
KauecTBeHHas peakuusi Ha KapOOHAT-UOHBI. Mcronb3oBaHue Kap60HaTOB B OBITY, MEIULIUHE,
MPOMBIIUIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUAX YIiIepoJa
(MeTaH, 3TaH, ATWIEH, AUETUJIEH, 3TaHOJ], IIUUEPHH, YKCycHas Kuciorta). llpuponnsie
UCTOYHUKH YIJIEBOAOPOAOB (Yrojb, IPUPOAHBIA ra3, HE(QTh), NPOAYKTHl HUX MNEpepadOTKU
(OeH3uH), WX poOJb B OBITY M MNPOMBINUICHHOCTH. [lOHSATHE O OMONOTHYECKH Ba)KHBIX
BEIIECTBaX: >KMpax, OenKkax, yrieBoJaXx — W MX POJNM B JKU3HH 4YeloBeka. MartepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTMHEHHIA.

Kpemuuii, ero ¢usnueckne M XMUMHUYECKHE CBOWCTBA, IMOJyUYCHHWE W TPUMEHEHHUE.
CoenuHenust kpemHus B mpupoxae. OOmme mpeacraBieHus o0 okcuae kpemaus (IV) u
KpeMHHEBOW Kuciore. CHIIMKAThl, MX HWCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BakHeiilline CTpOUTENbHBIE MaTepuaibl: KEpamMuKa, CTEKIIO, LIEMEHT, OETOH, >KeJe300€TOH.
[Tpo6nemMbl 6€30MaCHOTO HCTIOIB30BAHUS CTPOUTEIBHBIX MaTePUajIOB B MOBCEAHEBHON YKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHre o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COISTHOM KUCIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEAKIUN HA XJIOPUJI-MOHBI U HAOIIIOJEHUE MTPU3HAKOB UX MPOTEKAHUS, OIBITHL,
oTpaxkarouue pU3N4eCcKue U XUMHYECKUE CBOWCTBA TAJIOTEHOB U UX COEAMHEHHI (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPUAIOB), O3HAKOMJIEHHE C o0paslamMu XJIOpUI0B (TFajJOreHUJIOB),
O3HAKOMJIEHHE C oOpa3lmamMu cepbl U €€ COCIMHEHUSAMH (BO3MOXKHO HCIIOIb30BAaHUE
BUJICOMAaTepuaioB), HaOMOAEHHEe Tpoliecca OOyINIMBaHUS caxapa TMOA JCHCTBHEM
KOHIICHTPUPOBAHHON CEpPHON KHCIOTBI, HM3yYE€HHWE XHMHUYECKUX CBOMCTB pa30aBICHHOU
CEpPHOM KHCJIOTHI, MPOBEICHUE KAUYECTBEHHOW peaklud Ha Cyiab(par-uoH U HaONIIOICHHE
npu3HaKa e€ MpOTeKaHUs, O3HaKOMJIEHUE ¢ (PM3MUECKHUMH CBOMCTBaMH a3oTa, pocdopa u ux
COEIMHEHHI (BO3MOXXHO MCIOJIb30BAHHE BHJIEOMATEpUaioB), oOpa3llaMH a30THBIX U
dbochopHBIX YIOOpEHHA, TONyUYCHHE, COOMpaHWe, pPACIO3HaBAaHWE M H3yYEHHE CBOMCTB
aMMHaKa, MPOBEICHUE KAYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS M QocdaT-uoH U U3ydeHHe
IIPU3HAKOB HMX MPOTEKAHUS, B3aUMOJCUCTBHE KOHUECHTPUPOBAHHOW a30THOW KHUCJIOTHI C
MebI0 (BOBMOXKHO MCIOIb30BAaHUE BHIEOMATEPUAJIOB), H3yUYE€HHUE MOJENIEH KPUCTAIIIMYECKHUX
pemérok anMasa, Trpadura, QymIepeHa, O3HAKOMIIGHHE C TPOIECCOM  aacopOIuu
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM IPOTUBOIa3a, MOJIy4YECHHE,
coOupaHue, pacrmo3HaBaHHWE W M3YYCHHE CBOWCTB YIJIEKHCIOTO Ta3a, MPOBEACHHE
Ka4eCTBEHHBIX PEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBI U U3YUEHUE MPU3HAKOB UX MPOTEKaHUS,
03HAaKOMIJICHHE C MPOIYKIUEN CUITMKATHON MPOMBIIIIEHHOCTH, PELIEHUE IKCIIEPUMEHTATBHBIX
3a/1a4 1o Teme «BaykHeure HEMETAIIIbl U X COCIUHECHUS.

MeTtasibl M X COCAMHEHUSA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxxeuus:t B llepmoamueckoit cucreme xumuueckux sneMeHToB [[. M. MenaeneeBa u



ctpoeHusi aromoB. CTpoeHne MeTayioB. Mertaumdeckass CBSI3b W METaJUIMYECKas
KPUCTAJUIMYECKAS] PEHIETKA. DNEKTPOXUMHUYECKUN Psijl HANPsDKEHU MeTtamioB. dusznueckue
U XMMHYECKHE CBOMCTBa MeTaiioB. OOmue cnocoObl moiaydeHuss MetauioB. Ilonstue o
KOPPO3WUH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Kopposuu. CriiaBel (CTayb, 9yTYH,
JIOPATIOMAHAN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsle MeTauIbl: TONOXKEHUE B [lepronnueckoi cucTeMe XMMUYECKUX JIEMEHTOB
J. 1. MenneneeBa, CTpOEHHME HX aTOMOB, HaxoxiacHue B npupone. dusznueckne u
XUMHUYECKUE CBOWCTBA (HAa mpuMepe HaTpus U Kanus). OKCUAbl U THAPOKCHUIIBI HATPUS U
Kanus. [[pumMeHeHne menoYHbIX METAIIIOB U KX COCTMHEHHUIM.

[[lesoyHO3€MENBHBIE METAJUIBI MarHuid M KaJbLUN: MOJokeHHe B llepmonnueckoi
cucreMe xumuieckux anemeHtoB J[. M. MenaeneeBa, cTpoeHME UX aTOMOB, HAXOXKJICHUE B
npupozae. PU3NYECKUE U XUMUYECKNE CBOMCTBA MATHUS U KAJIbIMA. BaxKHENIIINEe COETUHEHUS
KaJIbLUs (OKCU, TUAPOKCU/, COJin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHECHMUS.

Amomunuii: nonoxenue B Ilepuonmyeckoil cucreme xumuueckux snemeHtoB /[, U.
MenneneeBa, CTpOCHME aToMa, HaxOoXAcHUWe B mpupone. Dusnyeckue U XUMHYECKUE
CBOMCTBa ayltoMuHMs. AM(oTepHbIE CBOMCTBA OKCHIA U TUIPOKCUIA ATIOMUHUSL.

Kenezo: monoxenune B Ilepuognueckon cucTteMe XuUMHUYECKux siemeHtoB . U.
MenneneeBa, CTpOCHME aToMa, HaxOoXAcHUWe B mpupone. Du3nyeckue U XUMHYECKUE
cBoMcTBa »xene3a. Okcunpl, Tuapokcuabl U conu keneza (II) u xemeza (III), ux cocras,
CBOWCTBA U MOJIyYCHHUE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C O0Opas3lamMu METa/IOB W CIIaBOB, MX (PU3NYECKUMHU CBONCTBAMH,
U3YUYEHUE PE3YJIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIOJIB30BAHHE BHUICOMATEPUAIIOB),
0COOCHHOCTEM B3aUMOJCHCTBUSI OKCHUJA KalblMsl U HaTpus C BOJOM (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI, Mpolecca
TOpPEHHUsI JKelie3a B KUCIOPOJe (BO3MOXHO HCIIOIb30BAHHE BHUJICOMATEPHUAIOB), MPU3HAKOB
MPOTEKaHUs KAU€CTBEHHBIX PEAKIMi HA MOHBI: MarHus, KajablKs, AJJIOMUHUS, [IMHKA, JKeJie3a
(IT) u xenesza (III), mequ (II), HabmromEeHE M OMMCAHKUE MPOIECCOB OKPAITUBAHUS TJIAMEHHU
MOHAMU HaTpus, Kalusg W Kalblus (BO3MOXHO UCIOJIb30BAHUE BHUICOMATEPUAIIOB),
uccienoBanie aMmGOTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U THIPOKCHUIA ITUHKA, PEIICHUE
AKCIEPUMEHTAIBHBIX 3aJ1a4 M0 TeMe «BakHenmme MeTasibl U UX COEAUHEHUSD.

XHMUA ¥ OKPY:KaIOLIas cpeaa

BemectBa u Marepruanbl B MOBCETHEBHOW )KU3HU YEJIOBEKA. be30IMacHOe UCTI0Ib30BAHUE
BEILIECTB M XHMMHUYECKHX peakiuid B ObITy. IlepBas momolilb MpU XUMHYECKHX OXKOTax M
OTPaBIICHUSIX.

XUMUYECKOe  3arpsi3HEHUE  OKpyKarolled  cpenbl  (mpedenbHas — JIOMyCTHUMAst
KOHIICHTpanwusl BemiecTs, aainee — [1JIK). Ponp xuMuu B permeHnn 3K0I0THIeCKUX IPOOIIeM.

Xumuueckuit IKCnepumenm:

U3YyYCHHE 00Pa3Ii0B MaTepUATIOB (CTEKJIO, CIIABbI METAJIOB, TIOJTUMEPHBIC MaTEPHAITHI ).

Mesrcnpeomemmnuwle ceasu

Peannszannst MeXIIPEAMETHBIX CBA3EH IPU U3YUYEHNH XUMHH B 9 Kilacce OCYIECTBISAETCS
yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHUW, TaK U TOHSTHUH,
ABJISIFOIIUXCS. CAHCTEMHBIMU JUIS1 OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TMOHSTHUSA: HAy4yHbIM (DAKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanMW3, CHWHTE3, KJIacCH(UKANWS, TEPHOAUYHOCTh,  HAONMIOACHHWE,  DKCIICPUMEHT,
MOJICTTUPOBAaHHUE, W3MEpPEHUE, MOJCTb, SBICHHWE, TAPHUKOBBIN J((EKT, TexXHOJIOoTHs,
MaTEepUAIIBI.

®u3uKa: Marepusi, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIIbI,
pPaIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUYECKUM 3apsll, MPOBOJHHUKH, IOJTYIPOBOIHUKH,
JUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, ra3,
pacTBOp, PACTBOPUMOCTBH, KPHUCTAUTMYECKas pEMmETKa, CIUIaBbl, (PU3NYECKUE BEIMYWHEI,
€IUHHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE31bI, COJIHIIE.

buonorus: ¢gorocunTes, mpixanue, Omocdepa, IKOCUCTEMa, MUHEPAITbHBIE yI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOSJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocepa, ruapocdepa, MHUHEpATBI, TOPHBIC TOPOJILI, TOJC3HBIC
HCKOIIAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHL.



INJIAHUPYEMBIE PE3VJ/IBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3VYJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO OOIIETro 00pa3oBaHUS
JOCTUTAIOTCS B XOJAe OOy4YeHHs] XUMUU B €IWHCTBE Y4YeOHOH M BOCIHTATEIBHON
JEATeIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUUCKUMH COLUOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBCHHBIMU IIEHHOCTSMH, MPUHATHIMA B OOIIECTBE MpaBUIaAMH W HOPMaMH
NOBEACHHUS M CIIOCOOCTBYIOT IMpOIIECCaM CaMOIO3HAHUSA, CaMOPA3BUTHUS U COLUAIM3ALUU
oOyJarommxcsl.

JIMYHOCTHBIE pe3yNIbTaThl OTPaXXAIOT TOTOBHOCTHh OOYYaOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOI O3UTUBHBIX LICHHOCTHBIX OPUEHTALUNA U PACIIUPEHHE OIbITA JACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS

LHEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHUYECKOMY U
HAayYHOMY HACJIEUIO0, TTOHMMAHMs 3HAUYEHUs XMMHYECKOW HAyKH B >KM3HU COBPEMEHHOIO
oO11ecTBa, COCOOHOCTH BIAJIETh JOCTOBEPHON HHPOPMAIIHEH O TePEIOBhIX TOCTHKEHUAX U
OTKPBITUSIX MUPOBOM 1 OTEYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOICTBE MUpaA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

NPEICTABICHNA O COLMAJIBHBIX HOpPMax W MpaBUJaX MEXIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTUBE, = KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOILECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIeI0BATEIbCKOM, TBOPYECKONM M JPYTHMX BUIAX JEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpPa3HONW COBMECTHOM JESTENbHOCTH IMPH BHITIOJHEHUH y4eOHBIX, MO3HABATEIbHBIX
3a7a4, BBIIIOJIHEHUU XHUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpEMJICHUSI K B3aMMONOHMMAHWUIO M B3aMMOIIOMOIIM B TMpollecce OTOM yueOHOMU
NEeSATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE MOBEJACHHE M IMOCTYIKU CBOMX TOBApHILEH C
MO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIECTBUNA MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEJICTAaBICHUS O BEIIECTBE W XUMUYECKOM peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABIISIIOIIAE OCHOBY IS
NOHMMAaHWs CYIIHOCTH HAydyHOW KapTUHBI MHpA, MPEICTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IPUPOJIBI, B3AMMOCBS3AX YEJIOBEKa C IPUPOJHOM Cpenou, O
POJIM XMMUU B TO3HAHUHU ATUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HAIllPaBJICHHbIC HA MOJYYCHUE HOBBIX 3HAHUU MO XHUMHH,
HEOOXoAMMBbIE JIsi OOBSICHEHHSI HAOJIONAaeMBIX IPOIIECCOB W SIBJICHMIA, TO3HABATEIBHOM,
WHGOPMAIIMOHHON M YHMTATENbCKON KYIbTYpbl, B TOM YHCII€ HaBBIKOB CaMOCTOSTEIHHOM
paboThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOW JUTEPaTypOH, JOCTYIMHBIMU TEXHUYECKUMU
cpencTBaMHu HHPOPMAIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYEHHUIO U MO3HAHUIO, JIFOO03HATEIHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIEAOBATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH W YPOBHS 00y4YeHUS B TajbHEHIIEM;

4) popMHUpPOBAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHWE LEHHOCTH JKW3HW, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3J0POBBIN 00pa3 KU3HU, OCO3HAHHE MOCIEACTBUI W HEMPUATHE BPETHBIX
MPUBBIUCK (YIOTPEOIICHUS aJKOTOJISI, HAPKOTHUKOB, KYPEHUS), HEOOXOIUMOCTH COOIOICHUS
npaBusl 0€30MaCHOCTU MpPU OOpAIIEeHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM
KU3HU;

5) Tpy10BOI0 BOCIIUTAHUSA:

UHTEpPEC K MPAaKTUYECKOMY MU3yUEHUIO MPodeccHil u Tpyaa pa3TudHOTO poja, yBaKEHUE
K TPyAy W pe3yibTaraM TPYAOBOM JAESITEIBHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHUW 110 XWUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYATHLHON TPacKTOPUHU
POAOIDKEHUST 00pa3oBaHUsA C YYETOM JHMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEenHON mpodeccuoHaNbHON ACSITENbHOCTH
U Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJaNlTHPOBATHCS B MPOGECCHOHATHHOM

cpene;



6) 3K0J10rM4eCKOro BOCIIMTAHUS :

HKOJIOTHYECKH I1€JIeCO00pa3HOEe OTHOIIEHHWE K MPUPOJAEC KaK HCTOYHUKY >KU3HM Ha
3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, IOHUMAHKE IIEHHOCTH 3JI0pPOBOTO M Oe30MmacHOro oopasza
JKW3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3UUYECKOMY U TCUXHUYECKOMY
3JIOPOBBIO, OCO3HAHHUE IICHHOCTH COOIO/ICHUS MTpaBUiI O€30MacHOTO MTOBECHUS TIPH padoTe ¢
BEILIECTBAMHU, a TAKKE B CUTYaIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTy4YyaeMble MPU W3YUYEHUM XUMHH, JJI1 PEIICHUS
3a1a4, CBS3aHHBIX C OKPYXAKOWIEW MPUPONHOW CPENOW, U1 IOBBILIEHUS YPOBHSA
HKOJIOTUYECKON KYJIBTYpbhl, OCO3HAHUS TJI00ATIbHOTO XapaKTepa SKOJIOTUYECKUX MpoOJIeM U
NyTel WX PEIICHUS TOCPEACTBOM METOJOB XUMHHU, SKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IMO3HABATEILHON, KOMMYHUKATUBHOM M COLIMAILHOM MPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeTampeaMETHBIX PE3YJAbTATOB BBIJICISIOT 3HAUUMBbIC JJIsI (DOPMUPOBAHUS
MHPOBO33pEHHUS 0OIICHAYYHBIE TIOHITHS (3aKOH, TSOPHs, TIPUHIINII, TUTIOTE3a, (haKT, CHCTEMa,
MPOIIECC, JKCIEPUMEHT U JAPYroe.), KOTOPbI€ HCIHOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIpEeIMEeTax W IO3BOJISIOT Ha OCHOBE 3HAHWM M3 JTHUX IPEAMETOB (POPMHUPOBATH
MIPEICTABIICHUE O IEJIOCTHON HAyYHOW KapTHHE MUpa, U YHUBEPCAIbHBIC yUeOHbIC NCHCTBUS
(mo3HaBaTeNbHBIE,  KOMMYHHKAaTHUBHBIC,  PETYISITHBHBIC),  KOTOpbIE  OOECIEYMBAIOT
dbopMupoBaHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO
y4eOHOH TESITCIIbHOCTH.

Ilo3HaBaTe/ibHbIe YHMBEpPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jloruyeckme aelcTBUSI:

YMEHHUSI KCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHHUM 3HAHMIL:
pacKpbIBaTh CMBICT XUMHYECKUX TOHATUM (BBIACHATH HMX XapakTEpHbIE MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBA3b C JPYTUMH TOHATUSIMU), WCIOJIb30BaTh TOHITUS IS
OOBSICHEHUS OTACIBbHBIX (DAaKTOB W SBIICHWH, BBHIOMPATh OCHOBAHWUS W KPUTEPHH IS
KJIacCU(DUKAITMN XUMHYECKHUX BEIICCTB M XUMUUYECKUX PEAKIMK, yCTaHABINBATh MPUIUHHO-
CJIC/ICTBEHHBIC CBSI3U MEXIYy OOBEKTaMHU HW3YUYCHHUS, CTPOUTH JIOTUYECKUE PaCCYKIACHUS
(MHAYKTUBHBIC, EYKTUBHbBIC, [10 AHAJIOTHUH ), /IeJIaTh BHIBOABI U 3aKIIFOUCHUS;

yYMEHUE TPUMEHSTH B MIPOIIECCE TO3HAHUS MOHATHS (MIPEIMETHBIE U METANPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, WCIOIb3YeMbIE€ B XMMHUH, IIPEOOPA30BHIBATh IIHPOKO
MPUMEHSIEMbIC B XUMHUHU MOJICJIbHBIC MPEJICTABICHUS — XUMUUYECKUM 3HAK (CUMBOJI JIEMEHTA),
XxuMHuueckas (opMylna U ypaBHEHHME XMMHUYECKONW pEakIUMu — MpU PEUICHUU Y4eOHO-
MO3HABATEIbHBIX 33Jlad, C Y4YE€TOM OTHUX MOJCIbHBIX MPEJICTABICHUN BBISBISATh U
XapaKTepHU30BaTh CYIICCTBCHHBIC MPU3HAKN H3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIICCTB H
XUMUYECKUX PEaKINi, BRISBIATH OOIIHE 3aKOHOMEPHOCTH, MMPUINHHO-CIICACTBEHHBIC CBSI3H
Y IPOTUBOPEUUS B U3y4a€MBbIX MPOIECCaxX U SIBICHUSX.

Ba3oBble ucciiefoBare/bCKue JeiiCTBHS:

YMEHHUE HCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKK€ B Ka4eCTBE OCHOBBI [JIsi (DOPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUIA;

MPUOOPETEHHUE ONbITA MO TJIAHUPOBAHUIO, OPTAHU3AIMKU U MPOBEACHUIO YUCHUYECKHUX
AKCIIEPUMEHTOB, YMEHUE HAOIIONATh 3a XOAO0M IPOIEcca, CaMOCTOSTEILHO MTPOTHO3UPOBATH
€ro pe3ynbTart, GOpMYIUPOBATh 00OOIIEHNS U BEIBOBI IO PE3yJIbTaTaM MPOBEIEHHOTO OIIBITA,
UCCIIEIOBAHUS, COCTABIIATh OTUET O MPOJIeTaHHON padoTe.

Pa6ora ¢ undgopmanmeii:

yMEHHUE BBIOWpaTh, aHAJIM3UPOBATh W HHTEPIPETUPOBATH WHOOPMAIHMIO Pa3THIHBIX
BUJIOB U (OPM MPEJCTABICHUS, MOIYIAEMYI0 U3 Pa3HBIX HCTOYHHKOB (HAYyYHO-TIOMYJIIpHAs
JuTepaTypa XUMHUUYECKOTO COJEp)KaHus, CIpaBOYHbIE mocoOusi, pecypcbl HWHTEpHETa),
KPUTHUYECKU OLICHUBATh TPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHUE IPUMEHSTH Pa3InIHbIC METOABI U 3aPOCHI TIPH TTOUCKE U 0TOOpE MH(POpMAITUN
¥ COOTBETCTBYIOIIMX JaHHBIX, HCOOXOAMMBIX JIJISl BBITIOJHEHUS YICOHBIX M TTO3HABATEILHBIX
3alaq  OMPEACNEHHOTO THMA, NPHOOPETEHHWE OmbiTa B O0JACTH  HCIIOJIH30BAHUS
WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJQJCHHE KYJbTYpOH aKTHBHOTO
WCIIOJIb30BAHUS PA3JIMYHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSITEIHLHO BHIOUPATh ONTUMAIbHYIO



dbopmy mpencraBieHuss WHGOPMALIMK M WUTIOCTPUPOBATH pelIacMble 3aJauyd HECIOKHBIMH
cXeMaMu, [uarpaMmmamu, IpyrumMu popmamu rpaduku U ©X KOMOWHAITUSIMU;
YMEHHUE HUCIOJIb30BATh U AHAIM3UPOBATH B Ipolecce y4eOHOH U HCCIEeN0BaTENbCKON
JESATENbHOCTH HMH(QOPMAIMIO O BIMSHUM MPOMBIIIICHHOCTH, CEIBCKOTO XO34iCTBa U
TPAHCIIOPTa HA COCTOSHUE OKPY>KaIOIIEH IPUPOIHOU CPEBI.
KoMMyHHKaTHBHBIC YHHBepcaibHbIe Y4eOHbIe 1eiiCTBHA:
YMEHHUSI 3ajiaBaTh BOMPOCHl (B XOJe Juajiora U (WiM) AUCKYCCHM) IO CYIIECTBY
oOcykgaemMon Tembl, (HOPMYTUPOBaTh CBOU MPEIJIOKEHUS OTHOCHUTEIHHO BBITIOJHEHHUS
MPEJI0KEHHOM 3a/1a4H;
YMEHUSl TMPEACTABIATh IMOITYYEHHBIE pPE3yJbTAaThl IMO3HABATEIBHON AEATENBHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTaxX; JeJiaTh MPE3EHTALUI0 PEe3yJIbTaTOB BBITOJIHEHHUS
XUMUYECKOTO OJKCIepUMEHTa (7a00paTOpHOrO  OMBITAa, JTAOOpPATOPHOW  paboTHl  TIO
UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);
YMEHHSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIILHON U
UCCJIEI0BATENIbCKON JAESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE y4yéTa
OOIINX MHTEPECOB M COTIACOBAHUA MO3MUIMH (00CYX)AeHHUS, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMbD», KOOPJIMHALMA COBMECTHBIX JIEWCTBHI, ONpPENEICHUE KPUTEPHEB IO OLEHKE
Ka4yecTBa BHITIOJTHEHHOHN pabOTHI U ApyTHUE).
PeryJsiTUBHBbIC YHUBepPCaJIbHbIEe Y4YeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITEIBHO  ONPEAENATh  LEJU  JESITEeIbHOCTH,  IUIAHUPOBATb,
OCYIIECTBIIATh, KOHTPOJIMPOBATH M TPH HEOOXOIUMOCTH KOPPEKTHPOBATH  CBOIO
NeSITeNIbHOCTh, BbIOMpaTh HambOonee d(G(GEKTUBHBIE CHNOCOOBI pEHICHUs Yy4eOHBIX U
MO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTaBIIATh WIIM KOPPEKTUPOBATH MPEIOKEHHBIN
QITOPUTM JIEUCTBUI MpHU BBINOJIHEHUHM 3aJaHUA C YYETOM MOJYYEHHS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUHUAX, OLICHHBAThb COOTBETCTBUE MOJIYyYEHHOIO
pe3yibTaTa 3asBICHHOM LE€TU, YMEHHE MCIOJIb30BaTh M aHAJIM3UPOBAaTh KOHTEKCTHI,
[peajgaraeéMble B YCIOBHH 3aJaHUI.
MNPEAMETHBIE PE3VYJ/IBTATbBI
B coctaBe mnpeAMETHBIX pEe3YyJIbTaTOB IO OCBOEHUIO 00A3aTEIbHOIO COAEpPKaHUS,
YCTAHOBJICHHOTO JaHHOW enepaibHON paboueid mporpaMMoM, BBIJICTSIOT: OCBOCHHBIC
o0OyJaronMMucsl Hay4dHbIE 3HAHUS, YMEHHS U CHOCOOBI ACUCTBHIA, CHEIH(PUUECKHE IS
npeaMeTHONH o0macTu «XUMHS», BUABI IEATEIHHOCTH O IMOJNyYEHHUI0O HOBOTO 3HAHUS, €TO
UHTEPHPETALNH, MNPEeoOPa30BaHUI0 M NPUMEHEHUI0 B PAa3IUYHBIX YYEOHBIX M HOBBIX
CUTYalUsIX.
K koniry oOy4yenust B 8 kjacce mpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpakaTtb CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS] YMEHHUH:
® DACKPBIBATH CMBIC] OCHOBHBIX XMMHUYECKUX IMOHATHUNA: aTOM, MOJIEKYJla, XUMHUYECKUN
AJIEMEHT, TMPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/HAs), BaJ€HTHOCTb, OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHAas Macca, MaccoBas J0JII XHUMHUYECKOIO
DJIIEMEHTA B COEJAMHEHUH, MOJISIPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
AJIEKTPOOTPULIATENBHOCTh, ~ CTENEHb  OKHUCICHHs,  XMMHYECKas  peakius,
KJIaCCU(UKAIUS PEaKIHii: PEaKlui COCAMHECHMSI, PEaKIUU PaA3TIOKCHHS, PEaKIuu
3aMEIICHUs, PEakiMu OOMEHa, 3K30- W DJHIOTEPMHUECKHE pPEaKIUH, TEeIIOBOMH
ah(deKT peakuu, SApO aroMma, dSJICKTPOHHBIA CIOW aroma, aroMHash OpOWTab,
paguyc aToMa, XMMHUYECKas CBs3b, NOJSIpHAs M HENOJSIpHAs KOBAJICHTHAsI CBS3b,
WOHHAs CBA3b, MOH, KATHOH, aHWOH, PaCTBOP, MaccoBasi J0Jsl BEIECTBA (IPOLIEHTHAs
KOHILICHTPALIMsI) B paCTBOPE;

® WULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX MOHATHI WM NPUMEHSTh 3TU
MOHATHUS IPHU ONKMCAHHUH BEIIECTB U MX MPEBPAILCHHI];

® ICTIOIb30BATh XWMHUYECKYI0 CHMBOJHKY JUIS COCTaBJICHHA (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

® OIIpENIEIATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTETICHb
OKHCJIEHUSI 3JEMEHTOB B OHMHAPHBIX COEIMHEHHUSX, MPUHAJJICKHOCTh BEIIECTB K
onpeAenéHHOMY KIJIAcCy COEOUHEHHH 1o (opMynaMm, BUJ XUMHUYECKOH CBSI3U
(KOBaJIEHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSIX;



epackpsiBaTh cmbica [lepuoanueckoro 3akoHa J[. M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
noyiokeHusa B lleproagnueckold cucrteMe, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOrajpo;

®OIMCHIBATh W XapaKTepus3oBaTh TabmmuHyio ¢opmy Ilepuomudeckoit CUCTEMBI
XUMUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATUS «IJIaBHas noArpynna (A-rpynmna)» u
«mobounas moarpynmna (b-rpynma)», manbie ¥ OONbIIME TEPUONBI, COOTHOCHUTH
o0o03HaueHus1, KOTOpble UMeIoTcs B Tabmwuie «[lepruognueckasi cucteMa XUMHUYIECKUX
anemeHToB J[. . Menneneesa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIIee YHCIO JJIEKTPOHOB U
pacrnpeneneHue ux 1o AIEKTPOHHBIM CIIOSIM);

e KJTaCCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHUUECKHUE
peakiuu (10 YUCIY M COCTaBy YYacTBYIOIIMX B PEAaKIUU BEIIECTB, IO TEIJIOBOMY
dpdexry);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUIHBIX
KJIACCOB, TMONTBEPXkJasl ONHCAHUE NPUMEPAMH  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOILIMX XUMHUYECKUX PEAKIIUI;

® [IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMUUECKUX MPEBPALLEHUN B Pa3TUYHBIX YCIOBUSX;

® BEIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOTIF0 XUMHUYECKOTO JIEMEHTa 1Mo (OpMyIie COeAMHEHHS, MaCCOBYIO JOJIO BEIIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON pEAKINN;

® IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHONW AEATEIBHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHE, 00001IIeHNE, CHCTEMaTH3AIINIO, KI1acCU(PUKAIINIO, BHISBICHUE TPUIMHHO-
CJICICTBEHHBIX CBSA3EU — I U3YUYECHUSI CBOWCTB BEIIECTB U XMMHUYECKUX PEAKIIUM,
€CTEeCTBEHHO-HAy4YHbIE  METOAbl  TO3HAHWsSI —  HAOMIOJCHWE, H3MEpEeHHue,
MOJICJIUPOBAHKE, SKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN);

eCleZIOBaTh TMpaBWJIaM TIOJB30BAaHUS XUMHYECKOH TMOCYIOH U J1abopaTOpHBIM
o0opyIoBaHUEM, a TaKXe MpaBHJIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSMUA IO BBINOJHEHUIO Ja0OpaTOpHBIX XHMHYECKUX OIBITOB 10
MOJYYEHUI0 U COOMpPaHUIO Tra3000pa3HBIX BEHIECTB (BOAOpPOIAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEACIEHHOM MAacCOBOM JIOJEHM PAaCTBOPEHHOIO
BEIECTBA, IUIAHUPOBaTb M  MNPOBOAUTh XUMHUYECKHE OSKCIHEPUMEHTBI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C MOMOIIbIO MHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHK U IPYTHE).

K xoniry oOy4denust B 9 KJjacce mpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI

oTpakaTtb CHOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHUH:

® DACKPBIBATH CMBICJ OCHOBHBIX XMUMHYECKUX IMOHATHUNA: XMUMHYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, TMPOCTOE€ BEIIECTBO, CIOKHOE BELIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl peaKius,
XUMHYECKasi CBSI3b, TEIJIOBOM A EKT peakinu, MoJb, MOJSIPHBIN 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT JAUCCOLMALMS, PpPEaKIUuu
MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PeaKIMH, OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIE PEAKINH, OKUCIUTENb,
BOCCTAaHOBHTEJb, OKHCICHHE W BOCCTAHOBIEHHUE, aJUIOTPOMNUsS, aM(pOTEPHOCTH,
XUMUYECKasd CBs3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas), KpUCTaJUIMYeCcKas
pemeTKa, KOppo3us METAIOB, CIUIABbl, CKOPOCTh XUMUYECKON peakluu, NpeaeabHO
nonyctuMas konueHrpanus [1/IK Bemecrsa;

® WULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX MOHATHI M NPUMEHSTh 3TU
MOHATHUS IPHU ONKMCAHHUH BEIIECTB U MX MPEBPAILCHHI];

® ICTIOIb30BATh XWMHUYECKYI0 CHMBOJHKY JUIS COCTaBJICHHA (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

®ONpEIENATh BAJIEHTHOCTh W CTENEHb OKUCIEHUS XHUMHYECKHUX DSJIEMEHTOB B
COEIMHEHMSIX PA3JMYHOIO COCTaBa, MPHUHAMJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY
KJIACCy COCIWHEHUHU 10 (OpMyJiaM, BHI XUMHUUYECKON CBS3HM (KOBaJICHTHAs, NOHHA,
METaJUIMYecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA]l MOHA IO XUMHUYECKON



(dbopmyiie, XxapakTep cpeibl B BOJHBIX pacTBOpPaX HEOPraHWYECKUX COCIUHEHHM, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BELIECTBA;

e packpsIBaTh cMmbIich [lepuoanueckoro 3akona [[. MI. MenneneeBa u 1eMOHCTPUPOBATH
€ro NOHMMaHHUE: OMMUCHIBATh U XapaKTepu30BaTh TadMuuHyo ¢popmy [lepuonnyeckoit
CUCTEMbl XMMHMYECKUX D3JIEMEHTOB: pa3IMyaTh MOHATHS «IJIaBHas mnoarpynna (A-
rpynma)» u «mnobounas moarpymmna (b-rpymma)», mambie u OONBIINE MEPUOIH,
COOTHOCUTh O0O3HAU€HHUsA, KOTOpPhIE HMMEIOTCA B MEPUOJUYECKON Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB
U 3apsn sapa, oOIiee YMCIIO AJIEKTPOHOB M PACIPENeCHHE MX IO AJIEKTPOHHBIM
CJ0sIM), OOBSICHITH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB JIEMEHTOB M UX
COEIMHEHM B Mpeesiax MajbIX MEPUOJIOB U MIABHBIX NOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

e KJTaCCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA, XUMUUECKHUE
peaxiuu (0 YHCIy U COCTaBy YYaCTBYIOLIMX B PEAKUUU BCIIECTB, IO TCILIOBOMY
3¢ dekTy, 0 U3MEHEHHUIO CTENICHEN OKUCTICHHSI XUMUYECKUX SIIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) OOIME M CHEIUPUISCKHE XWMHUYECKHE CBOWCTBA
IPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/1as ONMKMCAHUE MPUMEPAMU MOJIEKYISIPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

® COCTABIIATh YPABHECHUS AJIEKTPOJIUTHUECCKON JUCCOLMALINM KUCIIOT, IIEJI0UYEN U COJIEH,
MOJTHBIC U COKpalIEHHBIC YPAaBHEHUS PEAKI[il HOHHOTO 0OMEHa, ypaBHEHUS PEeaKIuii,
NOJTBEPKAAOIINX CYIIECTBOBAHUE TI'E€HETUYECKON CBSI3UW MEXKIY BelleCTBAaMU
Pa3IMYHBIX KIJIACCOB,;

® DACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIUH IMOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOrO OajaHca 3TUX PEaKIIMii;

® IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTHU
NPOTEKAHMSI XUMUYECKUX MPEBPALICHUI B PA3IUYHBIX YCIOBUSIX;

® BEIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOJTIF0 XUMHUYECKOTO JIEMEHTa 10 (POpMyIie COeAMHEHHS, MAaCCOBYIO JOJIO BEIIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON pEAKINN;

ecoOmoAaTh TpaBWJIa TOJb30BAaHUS XUMHYECKOHM TIOCYIOM H  J1abOopaTOpHBIM
o0opyIoBaHHEM, a TaKKe MpaBuiIa OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMUA 10 BBINOJHEHUIO JaOOpaTOpHBIX XHMHYECKUX OIBITOB IO
MOJIyYEHHIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YIIIEKUCIIOTO Ia3a);

® [IPOBO/INTh PEAKIUH, MTOATBEPKAAIONINE KAaYECTBEHHBII COCTaB Pa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM IYyTEM XJIOPHI-, OpOMHI-, MOAWA-, KapOoHat-, docdart-,
CUJIMKAT-, Cynb(haT-, THAPOKCHI-MOHBI, KaTHOHBl aMMOHHS M HOHBI H3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX pACTBOPAX HEOPraHUYECKUX BEILIECTB;

® IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHOU AEATEIBHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHHE, CUCTEeMATHU3allMI0, BBISBICHUE NPUYUHHO-CIECICTBEHHBIX
CBSI3€M — JJISl M3YYCHUSI CBOMCTB BEILIECTB M XMMHUUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METOAbl TIO3HAHMA — HAOIIOIEHWEe, UW3MEpEeHHe, MOJEeIMPOBaHNUE,
HKCIIEPUMEHT (peajbHbII U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoamnyecTBO yacoB
Ne DJIeKTPOHHbIe (HU(POBHIE)
HaunmenoBanue Pa3aejioB 1 TEM NMPOrpaMmabl KOHTpOJIBHLIe HpaKanec
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsI KHe padoThl
Paznean 1. [lepBonayaibHble XUMHYECKUE TIOHATHUS
XuMust — BakHas 00J1aCTh €CTECTBO3HAHUS U
1.1 . 5 2 bu6moreka ILIOK https:/m.edsoo.ru/7f41837¢
MPAKTUYECKOH eITEIbHOCTH YEIOBEKa
1.2 BemiectBa u XuMu4yeckue peakiuu 15 1 bu6moreka L{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxxHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB
2.1 Bozayx. Kucnopoa. [Tonsitue 06 oxcumax 6 bu6moreka ILIOK https:/m.edsoo.ru/7f41837¢
2.2 Bonopoa.Ilonstue o kucnorax u cossix 8 1 bubmmoreka L{OK https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [loHsTHE 00 OCHOBaHHSIX 5 1 1 bu6moreka ILIOK https://m.edsoo.ru/7f41837¢
24 OcHOBHBbIE KJ1acChl HEOPraHUYECKUX COEAMHEHUN 11 1 1 Bubmuorexa LHOK https://m.edsoo.ru/7f41837¢
HWroro no pazgeny 30

Pa3znen 3. [lepuoanuecknii 3akon u Ilepuoanyeckas cucrema xumnueckux djemMenToB JI. U. MenaesneeBa. Ctpoenne aToM0B. XUMHY€CKasl CBSA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKINH

[Tepunonnueckwuii 3akoH u [lepuoandeckas

3.1 cHCTEMA XUMHAYECKUX 31neMeHToB [I. U. 7 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHHe aToma
Xumuueckas cBsi3b. OKHUCIUTEIBHO-
3.2 8 1 bubmmoteka [IOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEIIbHBIC PEAKIIUU
HWroro o pa3geny 15 bubmmoreka L{OK https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bu6moreka L{OK https://m.edsoo.ru/7f41837¢



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

KoanuyecTBo 4acoB

Ne DJIeKTpPOHHbIe (HU(POBHIE)
HanmenoBaHue pa3iesioB U TeM NPOTrPaMMBbI Konrpoanubie | Ilpakruuec
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsI KHe padoTbl
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIUA
[ToBTOpEeHUE U yriryOsieHne 3HAaHUH OCHOBHBIX
1.1 P yry 5 1 bubmuoreka L1OK https://m.edsoo.ru/7f41a636
pas3zenoB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 bubmuotreka L1OK https://m.edsoo.ru/7f41a636
peakiui
DNEeKTPOIUTAYECKAs AUCCOUALMsl. XUMUYECKUE
1.3 P A Hat 8 1 1 bubmuotreka L1OK https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Uroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X CO€IUHEHUS
OO01mas XxapaKTepUCTUKAa XUMHYECKHUX JJIEMEHTOB
2.1 " P P 4 1 bubmoteka [IOK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO611ast XapaKTepUCTUKAa XMMUYCCKHUX DJIEMEHTOB
2.2 Hl P P . 6 bubmuoteka [1OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeguHeHus
OO611ast XxapaKTepUCTUKAa XMMUYCCKHUX DJIEMEHTOB
2.3 B P P 7 1 bubmuoreka [1OK https://m.edsoo.ru/7f41a636
VA-rpynisl. A30T, pocdop 1 UX COeTUHEHHUS
OO01mas XxapaKTepUCTUKAa XUMHYECKHUX JJIEMEHTOB
24 IVA-rpynnel. Ymepoa v KpeMHUR U X 8 1 2 Bubmuorexa LHOK https://m.edsoo.ru/7f41a636
COCTMHCHHUS
Hroro no pazneny 25
Paznen 3. MeTa/uibl M X COeIMHEHUS
3.1 OO0111€e CBOIICTBA METAIIOB 4 bu6moreka IL{OK https://m.edsoo.ru/7f41a636
3.2 Baxnerimme MeTauibl M IX COCTMHCHUS 16 1 2 bubmmoreka [IOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pasnen 4. XuMus U OKpy:Kawas cpeaa



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

4.1 BemecTBa n Marepuanbl B )KM3HU YEIOBEKa 3 bu6moreka IL{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Bubmuorexa LHOK https://m.edsoo.ru/7f41a636
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IHOYPOYHOE INTAHUPOBAHUE

8 KJIACC
DJIEeKTPOHHbIE
Ne udposbie
Tema ypoka Bcero unpp
n/n JlaTa oOpa3oBaTe/ibHbIE
4acoB
pecypchl
bubmuoreka [IOK
[Ipenmer xumuu. Posib XuMuu B )KU3HU YeaoBeKa. Tena u
1 1 https://m.edsoo.ru/ff0d
BEIIIECTBA 210¢
bubmuoreka [IOK
2 IlousTre o MeTOmAX IMO3HAHKS B XUMUH 1 https://m.edsoo.ru/ffod
227¢
ITpakTnyeckas padora Ne 1 «IIpaBuia paboTs! B Bbubmmoreka [OK
3 nabopaTopuu U IpUEMBI 00paIeHus ¢ 1abopaTOPHBIM 1 https://m.edsoo.ru/ff0d
000pyI0BaHUEM 23dc
Uucrelie BemecTBa 1 cMecu. CriocoObI pa3aesieHus bubmmorexa [OK
4 B ’ P 1 https://m.edsoo.ru/ffod
cMecei
26ca
N bubmuoreka [IOK
IT 6ota Ne 2 «Paznenenue cmeceit (Ha
5 paKtHreckai pabota . A ( 1 https://m.edsoo.ru/ffod
MpUMEPE OYUCTKH TTOBAPCHHOM COJIH )» »8c8
bubmuoreka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d
2a6¢
XHUMHYECKUE AIEeMEHTBI. 3HaKH (CUMBOJIBI) XHMHUYECKUX bubmorexa [IOK
7 ) 1 https://m.edsoo.ru/ff0d
3JIEMEHTOB
2be8
bubmuoreka [IOK
8 IIpocTeie 1 CI10KHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bubmuoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE yYEHUE 1 https://m.edsoo.ru/ffod
2d50
bubmuoreka [IOK
3aK0H ITOCTOSHCTBA COCTaBa BEIIECCTB. XUMHUECKAs
10 1 https://m.edsoo.ru/ff0d
dbopmymna. BaeHTHOCTh aTOMOB XUMHUYIECKUX JICMEHTOB Deac
OtHocuTenbHas atoMHas macca. OTHOCUTETbHAS bubmmorexa [OK
11 ' 1 https://m.edsoo.ru/ffod
MOJIEKYJISIpHAsl Macca 3¢
bubmuoreka [IOK
12 MaccoBast 1011 XUMUYECKOT0 dJIIEMEHTA B COeJUHEHUN 1 https://m.edsoo.ru/ff0d
350c
bubmuoreka [IOK
13 KonmuecTBo BemecTa. Monb. MossipHast macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

duznyeckre 1 XMuMHUYECKHUE SBICHUSA. XUMHUYECKas

bubmuoreka [IOK

14 — https://m.edsoo.ru/ff0d
peartt 37fa
bubmuoreka [IOK
15 [Ipu3Haky u ycrnoBus NPOTEKaHUSI XUMUYECKUX PEaKLUi https://m.edsoo.ru/ff0d
3al6
bubmuoreka [IOK
3aKOH COXpaHEHHS MACChI BEIIECTB. XUMUYCCKUE
16 ABHCHI https://m.edsoo.ru/ffod
P 3b88
bubmuoreka [IOK
BrrurcneHus: KoJIm4ecTBa, MacChl BEIIeCTBa O
17 . https://m.edsoo.ru/ff0d
YPaBHCHHUSIM XUMHYCCKHX PEAKIUi 5708
N bubmuoreka [IOK
Krnaccudukanus XuMHUYECKUX peakIuil (CoeTnHeHus,
18 https://m.edsoo.ru/ff0d
Pa3JIoXKCHHUSI, 3aMCIICHISI, 0OOMEHa) 1F34
bubmuoreka [IOK
19 O060011IeHre U cCUCTEMaTH3alus 3HAHUT https://m.edsoo.ru/ffod
40c4
Kontponwhas pabora Nel no Teme «BemectBa u bubmorexa HOK
20 https://m.edsoo.ru/ff0d
XUMHYECKHE PEaKIIUm» 4290
Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — bubmorexa HOK
21 ’ ) https://m.edsoo.ru/ff0d
AJIEMEHT U MpocToe BemiecTBo. O30H
448e
. bubmuoreka [IOK
du3nyecKue 1 XUMUICCKUE CBOMCTBA KHCIOPOIa
22 https://m.edsoo.ru/ff0d
(peakuuu okucnenus, roperue). [lonsarue 06 okcumax 4614
bubmuoreka [IOK
CriocoObI moTydeHus KHCIOPOAa B J1a00OPaTOpun U
23 https://m.edsoo.ru/ff0d
MIPOMBINIUICHHOCTH. [I[puMeHeHue Kuciopoaa 4972
TernoBoi 3¢ deKT XUMUYECKON PEaKIUu, TOHSATHE O bubmmoreka [JOK
24 TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d
SHAOTCPMUYCCKUX PEAKIIHIX 4790
TomnuBo (HeTh, yroias U MeTaH). 3arpsi3HEHHE BO3IyXa bubmorexa HOK
25 ’ ' ’ https://m.edsoo.ru/ff0d
CTIOCOOBI €r0 MPEIOTBPALICHHUS
4cda
[TpakTuueckas pabota Ne 3 no reme «llonydyenue u bubmorexa HOK
26 M https://m.edsoo.ru/ff0d
coOupaHue KUCI0pO/ia, U3YUCHHE €r0 CBOMCTB» Ane)
Bopopox — snemeHT u npoctoe BemecTBo. Haxoxaenue bubmorexa HOK
27 & oMo ’ https://m.edsoo.ru/ff0d
pupoa 4ddo
. bubmuoreka [IOK
du3nyecKkue 1 XUMUIECKUE CBOKWCTBA BOJOPO/IA.
28 oHMeHeHIE BOIODON https://m.edsoo.ru/ff0d
P AOPOA 4ddo
bub K
29 [ToHsiTHE O KHUCITOTAX U COJISIX nbmmoteka LO

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

50d2

bubmuoreka [IOK
30 CrniocoOsI moydeHus Bogopoa B 1a00paTopuu https://m.edsoo.ru/ff0d
4ddo
bubmuoreka [IOK
[TpaxTrueckas padora Ne 4 o teme «llomydenue u
31 bd P . i https://m.edsoo.ru/ff0d
coOupaHue BOJIOPO/Ia, U3YUCHHE €r0 CBOMCTBY» 461D
bubmuoreka [IOK
32 MosipHbIit 006EM ra30B. 3aKkOH ABOTaIPO https://m.edsoo.ru/ffod
542¢
N bubmuoreka [IOK
Brrancnenus 00béMa, KoJIMYecTBa BEIIECTBA ra3a mo ero
33 . https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEIISCTBA MM 00BEMY 5520
Brruncnenus 00bEMOB T'a30B 110 YPAaBHEHHIO PEaKIIMH Ha bubmmorexa [OK
34 . P . P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUH ra30B 5708
bubmuoreka [IOK
35 DU3NYECKUE U XUMHYECKHE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d
587a
bubmuoreka [IOK
36 CocraB ocHoBanwuii. [IoHaTHE 00 HHAMKATOPaX https://m.edsoo.ru/ff0d
59e2
Bona kak pactBopurens. HacbienHsie u bubmuoreka LIOK
37 HEHACBIIICHHBIE PaCTBOPHI. MaccoBast 10151 BELIECTBA B https://m.edsoo.ru/ff0d
pacTtBope 5b40
[IpaxTuueckas padota Ne 5 no reme «lIpurorosnenue Bubmmoreka [OK
38 PacTBOPOB € OMpPeeIEHHON MacCOBOM oJei https://m.edsoo.ru/ffod
PacTBOPEHHOTO BELIECTBAY Seba
bubmuoreka [IOK
Kontponsnas padora Ne2 o teme «Kucnopon. Bogopos.
39 B HIPOILHaR pabot HO e HEROpOLL. BoROpol https://m.edsoo.ru/ffod
o 6342
bubmuoreka [IOK
40 Oxcuppl: cocTaB, KilacCU(pUKAIMsA, HOMEHKIIATypa https://m.edsoo.ru/ffod
664¢
. bubmuoreka [IOK
[Tony4yenue n XuMHYECKHE CBOMCTBA KUCIOTHBIX,
41 https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(OTEPHBIX OKCHIOB
664¢
bubmuoreka [IOK
42 OcHoBaHuA: cOCTaB, Kilaccuukalysi, HOMEHKIATypa https://m.edsoo.ru/ff0d
67ca
bubmuoreka [IOK
43 [TonyyeHue n XUMHUECKHE CBOMCTBA OCHOBAaHUMI https://m.edsoo.ru/ff0d
67ca
bubmuoreka [IOK
44 Kucnotsr: cocTas, kinaccudukanus, HOMCHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tonydyenune u XMMHUYECKHUE CBOMCTBA KUCIOT bubnmoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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/ff0d
fee2

Comnu (cpeqHue): HOMEHKIIATYpa, CIIOCOOBI TTOIydeHUS bubmorexa [IOK
46 MIECKIE CBO.I\/JICTBa ’ i ’ https://m.edsoo.ru/00a
d9474
[TpakTuueckas paborta Ne 6. Pemenue bubnmoreka [IOK
47 SKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00a
HEOPraHMYECKUX COETUHEHUID dob7c
bubmuoreka [IOK
['eneTnyeckas cBsi3b MEXKy KilacCaMu HEOPTaHUYECKHUX
48 COCTHHCHII https://m.edsoo0.ru/00a
A d9as0
bubmuoreka [IOK
49 O060011IeHre U cCUCTEMaTH3alus 3HAHUT https://m.edsoo0.ru/00a
d9cb2
KonTpoabsnas padota Ne3 o Teme "OCHOBHBIE KJIaCChHI buGnuorexa LIOK
50 o https://m.edsoo.ru/00a
HEOPraHWYECKUX COETUHECHMI
d9ela
bubmuoreka [IOK
[TepBbie MOMBITKY KIacCU(PUKAIIMN XUMHUECKUX
51 https://m.edso0.ru/00a
aneMeHTOoB. [loHsATHE 0 rpyIax CXOAHBIX 3JIEMEHTOB dOfFa
. bubmuoreka [IOK
[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema
52 https://m.edso0.ru/00a
xumudeckux anmemenToB J1. . Meneneena
da52c
bubmuoreka [IOK
53 [Iepuonpl, rpyniibl, MOATPYIIIBI https://m.edsoo.ru/00a
da52c
bubmuoreka [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tombl https://m.edsoo.ru/00a
da342
bubmuoreka [IOK
CrtpoeHue 3eKTPOHHBIX 000JI0UeK aTOMOB 3JIEMEHTOB
55 . https://m.edsoo.ru/00a
ITepuonnueckoit cucremsl /. 1. Menieneesa
dabbc
XapakTepucTuKa XMMUYECKOTO JIEMEHTA 110 €ro bubmmoreka [IOK
56 nonoxenuto B [lepronnueckoii cucreme /1. U. https://m.edsoo.ru/00a
Meuneneena dal24
3unauyenue [leproauueckoro 3akoHa Jijisl pa3BUTHSI HAyKU bu6nmoreka [JOK
57 u npaktuku. /. 1. MenaeneeB — y4€Hbli, Iearor 1 https://m.edsoo.ru/00a
rpakTaHUH da96e
bubmuoreka [IOK
DNEeKTpOOTPULATENIBHOCTh ATOMOB XUMHUECKUX
58 https://m.edsoo.ru/00a
3JIEMEHTOB
daab8
bubmuoreka [IOK
59 HMonHas xuMmu4ieckas CBs3b https://m.edsoo.ru/00a
dac34
bubmuoreka [IOK
60 KoBanenTHas nossipHas XuMUYECKast CBA3b https://m.edsoo.ru/00a

daab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
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/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

Kosanenrnas HCTIOJIIpHAA XUMHUYCCKAA CBA3b

bubmuoreka [IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKUCIICHHS

bubmuoreka [IOK
https://m.edsoo.ru/00a
dae28

63

OKHCIUTEIHHO-BOCCTAHOBUTEIILHEIC peakunun

bubmuoreka [IOK
https://m.edsoo.ru/00a
db076

64

OKHUCIINTEIIN U BOCCTAHOBUTEITH

bubmuoreka [IOK
https://m.edsoo.ru/00a
db076

65

KontponwsHnas pabora Ned o teme «CtpoeHue aToma.

XUMHUYECKas CBA3LY

bubmuoreka [IOK
https://m.edsoo.ru/00a
db486

66

O00011IeH1E U CUCTEMATU3alIUs 3HAHUI

bubmuoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O00011IeH1E U CUCTEMATU3alUs 3HAHU I

bubmuoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O0600111IeHMEe U cucTeEMAaTHU3alUs 3HAHUN

bubmuoreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
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https://m.edsoo.ru/00adb33c
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9 KJIACC

DJIEeKTPOHHbIE
Ne uudgpoBblie
Tema ypoka Hara bp
n/n Bcero o0pa3oBaTe/ibHbIE
pecypcsbl
. bubmuoreka [IOK
[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMmuueckux anemenToB 1. . Menaeneera 59
. bubmuoreka [IOK
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB b6b6
bubmuoreka [IOK
Krnaccudukanus 1 HOMEHKIaTypa HEOPTraHMIECKUX
3 1 https://m.edsoo.ru/00ad
BEIIICCTB b7
. bu6moreka [JOK
Buibl XMMHUYECKOM CBSI3U U THITBI KPUCTANTMYECKUX
4 . 1 https://m.edsoo.ru/00ad
pemeéTok
bac6
5 KontponpHas pabora Nel o treme «IloBTropenue u )
yrTyOJIeHUE 3HAHU OCHOBHBIX Pa3/IelIoB Kypca 8 Kiracca
N bu6moreka [JOK
Kiraccudukanusi XaMHUUeCKUX peakIuii o pa3IndyHbIM
6 HMAHAKAM 1 https://m.edsoo.ru/00ad
P beb0
. bubmuoreka [IOK
[TonsiTue o ckopoctn xumuyeckon peakuuu. [lonstue o
7 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX M T€TEPOTrEeHHBIX PEaKIIHUIX beda
[TonsiTue 0 xumMuyeckoM paBHoBecruu. DAKTOPBHI, bu6moreka [JOK
8 BJIUSIIOIIIME HA CKOPOCTh XMMHUYECKOU pPEeaKIu 1 1 https://m.edsoo.ru/00ad
MTOJIOKCHHE XUMHUYECKOTO PaBHOBECHS c28c
bu6moreka [JOK
9 OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEaKIINU 1 https://m.edsoo.ru/00ad
cade
. bu6moreka [JOK
Teopus snekTpoauTHIecKor auccoranui. CUIIbHBIE U
10 1 https://m.edsoo.ru/00ad
cl1a0bIe SIEKTPOITHTHI
cd68
bu6moreka [JOK
11 WonHble ypaBHEHUSI peakuil 1 https://m.edsoo.ru/00ad
d448
. . bubmuoreka [IOK
XHUMHYECKHUE CBOWCTBA KUCJIOT 1 OCHOBAHHI B CBETE
12 _ i 1 https://m.edsoo.ru/00ad
MPEACTABICHHUH 00 AJIEKTPOJIMTHUSCKON JUCCOIHAITTT 458
. . . bubmuoreka [IOK
XUMHYECKHUE CBOWCTBA COJICH B CBETE MPEICTABICHUM 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHIECCKOU TUCCOIUAIIIN 48h2
bubmuoreka [IOK
14 [TonsiTue o ruaponuse conen 1 https://m.edsoo.ru/00ad

dod4



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK

15 O06001IeHre 1 CUCTEMaTH3alHsl 3HAHUH https://m.edsoo.ru/00ad
ddi2
bubmmotek K
[TpakTuueckas pabora Ne 1. «Pemienue Omorexa 11O
16 https://m.edsoo.ru/00ad
AKCIIEPUMEHTAJILHBIX 33124
dbfa
bubmuoreka [IOK
KonTpomnsnas padorta Ne2 o Teme «DIeKTpoIUTHIECKAs Ho
17 https://m.edsoo.ru/00ad
aucconuanus. XUMHYECKHE PEakiliy B PaCTBOPAX» decO
bubmuoreka [IOK
OO0mmas XxapaKTepUCTHUKA TAIOTEHOB. XUMHUYECKUC
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha IPUMEPE XJI0pa
dfe2
bu6mmoreka [JOK
XmopoBoaopos. CosstHast KUCIIO0Ta, XUMAYECKUE
19 . https://m.edsoo.ru/00ad
CBOWCTBA, IOJy4YCHHE, TPUMCHCHHE 104
bubmmotek K
[IpakTuueckas pabota Ne 2 no reme «llomydyenue Omorexa O
20 . . . https://m.edsoo.ru/00ad
COJISTHOU KHCIIOTHI, U3Y4YCHUE €€ CBOWCTB)» +348
. bu6moreka [JOK
Brruncnenus o ypaBHEHUSIM XUMHUECKHUX PEAKIIHii,
21 https://m.edsoo.ru/00ad
€CJIM OJIMH U3 PEarcHTOB JiaH B U30BITKE 488
bu6moreka [JOK
22 OO0mmas xapakTepucTUKa AIeMEeHTOB VIA-rpynis https://m.edsoo.ru/00ad
ebda
bubmuoreka [IOK
AmnotponHbie MomupuKanuu cepbl. Haxoxknenue cepol u
23 . . . https://m.edsoo.ru/00ad
e€ coeIMHCHUI B TIpUpoie. XUMHUYECKHE CBOMCTBA CEePBI e6a
bubmuoreka [IOK
CepoBoaopos, cTpoeHue, PU3NIECKUe U XUMUICCKUE
24 . https://m.edsoo.ru/00ad
CBOICTBA
€802
bubmuoreka [IOK
Oxcuapl cepbl. CepHas KUCIIOTa, GU3HYECKHUE U
25 . https://m.edsoo.ru/00ad
XUMHYECKHE CBOMCTBA, MPUMCHCHHE
ea28
XUMHUYECKHE PEAKIIUH, JIEKAIINE B OCHOBE
. bubmuoreka [IOK
MIPOMBIIIUICHHOTO CII0C00a MOTy4eHUsI CEPHON KUCIIOTHI.
26 . https://m.edsoo.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH cpeIbl oc8a
COCTMHCHHSIMU CEPbI
bu6moreka [JOK
27 Brruucnenue maccoBoii 10JIM BBIXO/IA MMPOJIYKTA PEAKLIUU https://m.edsoo.ru/00ad
ec8a
OO01mmas XxapaKTepUCTHUKA IIEMEHTOB V A-TpymIibl. A30T, bubmmorexa IJOK
28 pacrpocTpaHeHue B IpUpoe, GU3NIESCKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOIICTBa eeab
N bu6mmoreka [IOK
Ammuax, ero (pU3NYECKHe 1 XUMUYECKUE CBOMCTBA,
29 https://m.edsoo.ru/00ad
MOJTyYeHUE ¥ IPUMEHEHHE
004
30 [IpakTuueckas padota Ne 3 no reme «llomydyenue bubmotexa [IOK



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
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/00adf004
https://m.edsoo.ru/00adf004

aMMHaKa, U3y4CHHUC CTO CBOMCTB»

https://m.edsoo.ru/00ad
f180

A3BOTHas KUCIOTA, e€ PU3nYecKue U XUMUYECKHEe

bubmuoreka [IOK

31 - oTBa https://m.edsoo.ru/00ad
CBOICTB
306
Hcnonk30BaHuEe HUTPATOB U COJIEH aMMOHHMS B KQUECTBE Bbubmoreka [JOK
32 MUHEPAIBHBIX yI00peHui. XuMHuecKoe 3arpsisHeHne https://m.edsoo.ru/00ad
OKpY’Karolllel cpeibl COeTMHEHUSIMH a30Ta 518
bubmmotexa [IOK
docdop. Oxcun dhocdopa (V) u dhochopHas kuciora, H
33 . https://m.edsoo.ru/00ad
(bu3HYeCKHe U XUMHYECKHUE CBOMCTBA, MOTydeHUE f63a
bu6mmoreka [JOK
Hcnonk3oBanue GocdaroB B KaueCTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
yaoOpeHuid. 3arpsisHeHUe MPUPOIHON cpenbl hocharamu (20
Yiepon, pacupocTpaHeHHe B MpUpoe, Gu3ndeckue u bubmmorera [OK
35 ’ . ’ https://m.edsoo.ru/00ad
XUMHYECKHE CBONCTBA
fd9c
Oxcunel yriepona, ux Gpu3ndecKnue U XMMUIeCKHe bubmuorexa LIOK
36 CBOMCTBA. DKOJIOTHYECKHE MTPOOIEMBbI, CBSI3aHHBIE C https://m.edsoo.ru/00ad
okcusioM yriepoga (IV) febe
bubmuoreka [IOK
37 VYronbHas KuciaoTa U €€ cosn https://m.edsoo.ru/00ae
006¢
[IpakTuueckas padorta Ne 4 o teme "Ilonyuenue bubnuoreka [IOK
38 yriekucnoro ra3za. KauectBenHast peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae
MOoH" 027¢
bubmuoreka [IOK
[TepBoHa4YaTBHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COCMHEHUSX YIiIepoa
054e
bubmuoreka [IOK
40 Kpemuuii u ero coeguneHus https://m.edsoo.ru/00ae
080a
[IpaxTnueckas padorta Ne 5. Pemenue bubnuoreka LIOK
41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHeine https://m.edsoo.ru/00ae
HEMETAJUIbI U UX COCTMHEHUS 0bf2
. bubmuotrexa LIOK
Kontponwshas padora Ne3 o teme «Baknerinme 1
42 https://m.edsoo.ru/00ae
HEMETaJTbl U UX COCAMHEHUS»
Oel8
OO0mas XxapaKTepUCTUKA XUMHYECKHIX JIEMEHTOB —
bu6moreka [JOK
MeTaJIOB. MeTannudeckas CBsi3b U MeTaJTHYeCcKas
43 . . https://m.edsoo.ru/00ae
KpUCTaJTH4ecKas perméTka. Gu3nueckue CBONCTBa 103e
METaJIJIOB
. . bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA METAJNIOB. DJIEKTPOXUMHUUECKUI
44 . https://m.edsoo.ru/00ae
P HANIPSHKEHUN METAIIOB 1156
45 O61ue cioco6b! nomydeHus: MeTauioB. CILiaBsbl. bu6mmoreka [JOK
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Beruncnenus 1o ypaBHEHHUAM XUMHUYECKUX PEaKIUH,
€CJIM OJIMH U3 PEAarcHTOB CONCPKUT IPUMECH

https://m.edsoo.ru/00ae
1156

bubmuoreka [IOK

46 [TonsiTHE O KOPPO3UM METAIIOB https://m.edsoo.ru/00ae
1278
bubmuoreka [IOK
47 [Ienounbie METaAIIIbI https://m.edsoo.ru/00ae
14b2
bubmuoreka [IOK
48 OKcuibl ¥ TUAPOKCHUIBI HATPUS U KAJTHSI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
49 [Ienouno3emenbHBIC METAJIbI — KaJIbIIUA M MarHui https://m.edsoo.ru/00ae
15e8
bu6mmoreka [JOK
50 Baxwueiime coeTMHEHNS KaablIHs https://m.edsoo.ru/00ae
15e8
51 O0o001IeHre U cHCTeMaTH3aIus 3HaHU I
bubmuoreka [IOK
52 JKécTrocTh BOMIBI M CITOCOOBI €€ yCTpaHSHUS https://m.edsoo.ru/00ae
1886
[IpaxTuueckas padora Ne 6 o reme "XKEcTKOCTh BOJIBI U bubmorexa HOK
53 . " https://m.edsoo.ru/00ae
METO/IbI €€ YCTpaHEHUS
lae8
bu6mmoreka [IOK
54 AJroMuHUR https://m.edsoo.ru/00ae
1c64
bu6mmoreka [IOK
55 AMdoTepHbIE CBOMCTBA OKCH/IA U THAPOKCH 1A https://m.edsoo.ru/00ae
1c64
bu6mmoreka [IOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bubmuoreka [IOK
57 Oxkcunpl, rugpokcuabl u conu xxenesa (II) u xxenesa (I11) https://m.edsoo.ru/00ae
35e6
58 O000111eHE U CUCTEMATHU3AIHS 3HAHUI
[IpaxTuueckas padora Ne 7. Pemenue bubnuoreka [JOK
59 AKCHEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHenme https://m.edsoo.ru/00ae
METaJUIBl U UX COCITUHCHUS» 3del
Brruucnenus mo ypaBHEHUSM XUMUUYECKUX PEaKIUH,
bubmuoreka [IOK
€CJIM OJIMH U3 PEarcHTOB J]aH B H30BITKE WIIA COJCPKUT
60 . https://m.edsoo.ru/00ae
npuMecu. BeraucieHust MaccoBOM J10JIM BBIXO/A MPOTYKTa 1750
peakuuu
61 O0o001IeHre U cHCTeMaTH3aIus 3HAHU I
62 Kontponwshas pabora Ned o teme «Baknelinme



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

METAJJIbI U UX COCAUHCHUS)

63

BGHIGCTBa 1 MaTCpHraJibl B HOBCGI[HGBHOfI KU3HHU
YCJIO0BCKA

bubmuoreka [IOK
https://m.edsoo.ru/00ae
3150

64

XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl

bubmuoreka [IOK
https://m.edsoo.ru/00ae
4270

65

Pones xumum B PCUICHUH SKOJOTHYCCKHUX HpOGJ'IGM

bu6moreka [JOK
https://m.edsoo.ru/00ae
4270

66

O000111eHIE U CUCTEMATHU3AINS 3HAHUI

bu6moreka [JOK
https://m.edsoo.ru/00ae
0dOa

67

O000111eHIE U CUCTEMATHU3AINS 3HAHUI

bu6moreka [JOK
https://m.edsoo.ru/00ad
b33c

68

O060011IeHYE ¥ cUCTEMAaTU3AlUA 3HAHUI

bu6moreka [JOK
https://m.edsoo.ru/00ad
9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



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




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
Xummwst. 8 kmacc: yue0. st obmeodpazoBatenbHbIX yupexaenuii / O.C.

I"abpuensn. - 3-e u3z., crpeotur. - M.: Ipoda, 2022. - 286 c.

Xumus. kimacc: yaeo. 1uist oomeoopa3oBarenbHbIX yapexaenui / O.C.

I"abpuensn. - 3-e uzz., crpeotur. - M.: Ipoda, 2022. - 288 c.

METOJAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA
Beenure

1. 'abpuensn O. C., Bockoboitaukosa H. I1., AmrykoBa A. B. Hactonbnas
KHUTa yuurtens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., Amykosa A. B. Terpaap niis 1ad0paToOpHBIX OINBITOB U
npakTrueckux padort. 8 ki. K yueonuky O. C. 'abpuensHa « Xumusi. 8 kmaccy.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumus». 8 xkimace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. I'abpuensu, O. C. Metoanueckoe nocobue k yueonuky O. C. 'abpuensna
«Xumusy. 9 xkimace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptel K yaeOHuky O. C. ['abpuensina «Xumus.
8 xiaccy : metoauyeckoe mocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHojoruueckue kaptel K yaeOHuky O. C. ['abpuensna «Xumus.
9 kmaccy : Mmertoguueckoe mocoowue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumusi. 8 ki1.: KontponbHbie u mpoBepouHbie padoThl K yueouuky O. C.
["abpuensna «Xumus. 8» / O. C. 'abpuensy, [1. H. bepeskun, A. A. YimakoBa
u ap. - M.: [Ipoda, 2022. nanusie



HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
UHTEPHET

Beenurenannsiehttp://www.chemnet.ru ['azeta « XuMus» 1 CaliT A yUUTENS
«5l nay Ha ypOK XUMUN»

http://him.1september.ru Equnas xomrexius LIOP: IIpenmernast KommeKius
«XUMUD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
skcniepuMeHThl: xumusi. Komnekuus Poccuiickoro o6meobpazoBaTeasHOTO
nopTana

http://experiment.edu.ru AJIXMMUK: caiit JI.}O. Anmuxbepooii

http://www alhimik.ru Bcepoccuiickast omuMmIiiasa MKOJIbHUKOB 10 XUMHUHU
http://chem.rusolymp.ru Opraandeckast XUMHs: JJICKTPOHHBIN YICOHUK IS
CpPEIHEH MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJUTEHK: XUMHUS
http://www.chemistry.ru JlucraHnoHHast OTMMITHAIA 10 XHMHH:

TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHBINA MPOEKT






