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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (eaepasbHOM padoyell mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Yy4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM W CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepIKaHMs, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOUW 00pa30oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHMEe XUMHUH CIY>KHUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IHYHOCTH, €€ 0011 1 ()YHKIIMOHAILHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW Y4eOHOW  JIEeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK ¥ B TPO(DECCHOHATLHON IESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHueM 0a30BOM HAYKH XMMUM Ha OMpPEeeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TMOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPaMMbl MO XUMHH C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TTOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HAHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYroMy, BBITIONHAS (YHKIIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHNS] O XUMUUYECKON COCTaBISIOIIECH HAYYHOU KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. VM3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mup»,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wu3yyeHHH XUMUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX TMOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuil, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIH TaKUe LIEeJIH, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHMs] Ha CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITENIBHOM MO3HABATEIbHON JESATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHbBIX BUAOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHAIBHOM W €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OILEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TpPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE y OOyYaloOlMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee YWCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaniseT 136 gacos: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CIOXKHBIE BelleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemectBa. Momnb. MomnsipHas macca. B3anmocBsi3b KoauuecTsa,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BelIecTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOkKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm.

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu |
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OINMCAHUE
bU3UYECKUX CBOMCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIIOTOM) SIBJICHUM, HAOIIOIeHUE 1
ONMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklHil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapwuisi, pa3ioKeHHE TUIIPOKCH]IA
meau (1) mpu HarpeBaHuu, B3anMo IelicTBHE Keye3a ¢ pactBopom coiu meau (1),
M3y4eHHE CIOCOOOB pa3elieHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BhITIApUBAHUE, AUCTHWUISAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJIEHHE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeH MOJIEKY
(1apocTep>KHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3Jae€MEHT U MpOCTOe
BemlecTBo. HaxoxkaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. KpyroBopor
KHciopozaa B mpupoe. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOS.

Bopopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GuU3MUeCKMe W XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YPaBHECHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPHL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpoOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3zyronie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcupoB. @Pusznueckue U XUMHUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHME CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomy4yenue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M HU3YYECHHE CBOWMCTB KHUCJIOpOAa, HaOJII0aeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHus ropeHust (mokapa), O3HAKOMJIEHHE C oOpa3llaMH OKCHIIOB U
ONMCAaHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM |1 MOJb, HCCIENOBaHUE OCOOCHHOCTEW pAaCTBOPEHHSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccieoBaHne o0pas3lOB  HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (ll) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluy, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAUM XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOAHAsA  (QOpMBI
[Tepuonuueckoit cucrtembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB IEpHOJIA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aTroMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB I Pa3BUTHs Hayku W npaktuku. [[. . MeHpeneeB — y4y€HbI U
rpaXk1aHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporniecchl okucaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHICTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHI
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS).

Mexcnpeomemmunie ceéa3u



Peanuzamus MexXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHUMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUS: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX TMEPUOJOB, KalMs, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IMOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuUMU4eckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTne 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  pPEAKIMHA € HCMOOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIMEKTPOIUTHIECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenensb auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBus MPOTEKaHUSI peaKliii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW U CcoOJell B CBeTe MpEACTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIICKTPONPOBOTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTepUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0O0pa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pasIoKEHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX PpEAKUMM Ha  HOHBI, pELICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHUS ATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzEiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XCHHE B IIPUPOJIE.

O6miast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (puanmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cephbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYEeCKue CcBoWcTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMUuYeckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢uU3HUECKHe ¥ XUMUYECKHE CBOWCTBa (0o0Omue Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYYeHUS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILECHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, PacIpOCTPaHEHUE B MPHUPOJE,
¢uznueckre u XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojydeHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoopenuil. XUMHUYECKOe 3arpsi3HeHHE OKPY>KaIOIIeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3JayxXa, MOYBbl W BoAoEMOB). docdop,
aloTponHeie Moaudukauuu (Gochopa, GUMUECKHE M XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonydenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapakrepuctuka snemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOIHBIE
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3NUECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKcuuabl yriaepoja, ux
¢usznueckre M XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (I1V), rumore3a T1yI00aJBHOTO TOTEIJICHUS KIWMaTa, M[MapHUKOBBIN
addekr. YronpHas KUCIoTa U €€ coM, uX (PU3NUEeCKUe U XMMHUECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCUHEHHIIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OelKkax, yrieBojax — U ux
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHus KpemHus B mpupoje. OOmmue mnpeacTaBieHUs 00
okcune kpemuus (1V) m kpemHueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpoUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAWHEHHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEpPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl W e€  CcOeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJIOICHUE TIpoliecca OOYTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOUN KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaoB), o0Opa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coOupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uoOH U U3yUEeHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C ME/IbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyyeHUue, COOMpaHUE, PACIO3HABAHUE M H3y4YEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYyeCTBEHHBIX peakiui Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3az1a4 o treMe «BakHelIe HeMeTaIIbI 1 UX COSTUHECHUS).

MeTanjibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€Tka.  DNEKTPOXUMHUYECKUH  psif
HarnpspKeHU MeTamoB. dusnyeckne U XUMUYECKUe CBOMCTBAa MeTauioB. OO01ue
crnocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmnaBbl (CTajdb, YyryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[llenounble MeTauibl: moJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXIAEHHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



TUAPOKCHUABI HaTpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUECKne U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxknelmume coequHeHUs] Kbl (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMEI: TIOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U TUIAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpneneeBa, CTpO€HHE aToma, HaxXxoXJeHWEe B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUILI U conr kenesa (1) u xenesa
(111), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCAa TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KajbLHWs, aIFOMUHUA, IUHKA, )Kelie3a
(11 u xene3a (I11), meau (I1), HaOIIOACHKME U ONMKMCAHKE MIPOLECCOB OKPAIMBAHHUS
IUIAaMEHU HOHAMHU HATpus, Kajausg M Kajlblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXk arlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beuiects, nanee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrMYeCKUX
mpooIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunie ceéazu



Peanuzammsi MeXIpEeIMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BaHUE KaK OOIMHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJINIHOCTh, HAOJIOIEHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: wMartepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JAMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs XUMHUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT IpoleccaM
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaKOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIMHA W
pacuIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpHOTHYECKOI0 BOCIIUTAHNSA

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJIeIWI0, TIOHUMAaHUS 3HAYEHUS] XUMHUUYECKOM HAayKu B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEIOBbIX JOCTUXKEHUSAX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpakIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESTEIBHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUM JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUWE M TIIOCTyIKH CBOUX TOBapUIIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKW U COCTABISIOLINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XAMHH, HEOOXOAUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4eOHBIMU TEKCTaMHU, CIPaBOYHOMN



JTUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMU CPEACTBAMH HHQPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHHUs KYJIbTYPbI 310POBbI.

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 J>KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAMMOCTH COOJIFOJICHUST TIpaBWJI  0O€30MacHOCTH MpHU  OOpallleHUuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOro BOCIIUTAHUS :

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHUU, OCO3HAHHBIM BBIOOD
WHJUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHHUST 00pa3oBaHUs ¢ yUYETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MpoheCCUOHAIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMECHUMH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) SKOJTOrM4eCKOro BOCITUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3uecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy9aeMble MPU HU3YyYCHUU XUMHH, IS
peLIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEel UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U PYTOe.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX W MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHEeunBaIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAaHUMN: pacKPBIBaTh CMBICI XUMHYECKUX TMOHITHUH (BBIACTATH UX XapaKTEepHbIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUHU ISl KIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpOIlleCCe TO3HAHMUSI TOHATUA (TIPEAMETHhIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DSJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4yeOHO-TI03HAaBATENbHBIX 3a/a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBbIE CBSI3M U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI 1Jisi (OPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE ONBbITa M0 IUIAHWPOBAHUIO, OpPraHWU3allUd W TIPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 mpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHWUBATH IMPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEAEHHOrO TUIA, MPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHpOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJIO0XKHBIMU CXEMaMH, JharpaMmMmaMu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKpPY’Kalolllell MpUpoIHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje auanora U (WiIM) JTUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TNPEJCTaBIsATh  IMOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JCSITENFHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIHIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOTo OIbITA,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HHUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbD», KOOPIUHAIIUS
COBMECTHBIX JICMCTBUH, OIpeAelieHHe KpUTEpHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YUeOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeNHHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIOCOOBI PENICHHs] YIEOHBIX U
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPE/jIaraeMble B YCIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepasibHOW paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NedcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMHS», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHWE, COJIb, JJICKTPOOTPHUIATEIBHOCTh, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOW aToma, aToMHas OpOUTallb, PaJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITHUS NIPYU ONUMCAHUH BEUIECTB U UX IIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKHUCJCHHUS  JJEMEHTOB B  OHHApHBIX  COCAUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJMYECKONM 3aBUCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoit cucrteme,
3aKOHOB COXpPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3auyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)y, Mansie u
OombIIMe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux diemenrtoB [l W.
MenneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00lliee YUCIo 3JIEKTPOHOB
U pacrnpeereHre uX o 3JeKTPOHHBIM CII0SIM);

KJIaCCU(UIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKLIUHU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHMUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHONW JEATEIBHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiaccUu(UKAIHIO,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKHX PpEAKIUM, €eCTEeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHe, M3MEpEHue, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBWiIaM OOpaleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUMSIMHU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYCHHI0O U COOHUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBI IO
PAaCIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily 00ydenus B 9 kjacce npeIMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJIIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUAIMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBIICHHE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYeCcKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TOHSATUM U
MPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIUMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps/l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPTaHUYECKUX COCAUMHEHUM, TUIl KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabiunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyarh TOHATUS «rjaBHasg mnoArpynmna (A-Tpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJibIIME TEPHOIBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TNEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sijapa, o0OIiee YHUCIO DIEKTPOHOB U
pacrpesielieHie HMX MO0 DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B
npeaenax MallblX MEePUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHENU(UUECKUEC XUMUUICCKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEpP)KJas OIMHCAHUE
npuMepaMyd MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEHa, YpaBHEHHSA pEaKIil, MOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IHMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIluii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCTUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PEaKIIHH;

coOnogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEHIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuwIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OIEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O000IleHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaAOJIIO/ICHNe, M3MEpPEHUe, MOJICIUPOBAHUE, DKCIEPUMEHT (pEeaslbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKOU JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BelecTn
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucnorax 8 1 bu6mmoreka [IOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumndeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XuMudeckas CBS3b.

3.2 OKI/ICJII/IG’ECJ?I)H(;- 3 8 bubmmorexa [HOK

https://m.edsoo.ru/7f41837c
BOCCTaHOBHTEJILHBIC PEAKIIHH
bubnuotexa [JOK
Hroro o paszexy 15 https:/ m.edSO(])_.I ru/7f41837c
PesepBHOE BpeMs 3 bu6amorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO 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 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https.//m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VI A-rpymmesl. ["amorenst https.//m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyHibL. 4P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.3 anemeHToB V A-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYIHERL- ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO1as XapakTepUCTUKA XUMUYECKHIX
24 aneMeHTOB |V A-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pazgen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obume CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaiUIbl 1 UX COSTUHEHUS 16 httos://m. edsoo.ru/ 7418636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»amounias cpeaa
bubmmoreka [IOK
4.1 BeniecTBa u maTepuanbl B AKHU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMst 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypcsl

1 [Ipeamer xumun. Posib Xumuu B KU3HH 1 bubnuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [ToHsaTHE O METOIaX MO3HAHUSA B XUMUU 1 bubmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «[IpaBuna paboTsl
3 B J1a0OpaToOpuu U IPUEMBI OOpAIICHUS C 1 Bu6nmorexa [JOK
https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubnuorexa [JOK
pa3aesieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmecell (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 bubmmorexa [TOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBL M MOTISIKYTIBL https.//m.edsoo.ru/ff0d2a6c
XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) bubmuoreka [JOK

7 1
XUMHUUYECKUX JIIEMEHTOB https.//m.edsoo.ru/ff0d2beld

8 [IpocThie U CIOKHBIE BEHIECTBA 1 bubmorexa HOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJICKYJIIPHOE YUEHHUE 1 bubmorexa HOK

YIPIPHO® YA https://m.edsoo.ru/ffod2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6mmoreka [JOK



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

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMHUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTHOocCHUTeNBHAS aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOT0 3JIEMEHTa B bu6mmoreka [{OK
COCMHEHUU https:.//m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mosibs. MossipHast bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHUMHUYEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https.//m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUsS MaCChI BEIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHECHUS https:.//m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA bubnuorexa [JOK
M0 YPaBHEHUSM XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakimil
18 (coe I/IP(};HI/I}IH a3JI0KCHUS 3a1\I;e eHHI/Iﬂ bubmmorexa [TOK
8 P > SAMCIHIEHI, https.//m.edsoo.ru/ff0di3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoneauct. O600IeHNE 1 bubmmorexa [JOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 Kountponsnas padora Nel mo teme bubnuoreka [JOK
«BelllecTBa 1 XUMHUYECKUE PEAKIIUIY https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U IIPOCTOE Beﬂy:cmo Bubmmorexa LIOK
POA P B ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3ndecKue U XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK



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

KHCTIOpo/ia (peaKIuu OKUCIICHUS, TOPCHHUE).
TTonsarue 00 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl TONTy4eHus KHCI0poaa B

bu6mmoreka [IOK

23 S .
H1ADOPATOPHIL H TPOMBILIIICHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TemoBoit 3¢ (heKT XMMHUECKON peaKInH,
24 IIOHATHE O TEPMOXUMHUUYECKOM YpaBHEHUH bubmmorexa [TOK
P P : https://m. edso0.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaKIIHIX
TormmBo (HedTb, Yroab 1 METAH).
25 3ar SI3H€I—EI/I6(1];OS ¢ a, CII0COOBI c)ero bubmmorera [TOK
p yxa, https://m.edsoo.ru/ff0d4cda
MPEIOTBPAICHUS
[IpakTnueckas padota Ne 3 o Teme
26 «ITomyyenne u cobupanne KUCIOpoOIa bubmiorexa HOK
i . P poAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €TI0 CBOMCTBY
57 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6moreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkrue U XMMHUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IT
OIUITHE O KHCIOTAx 1 colx https://m.edsoo.ru/ffod50d2
CriocoOsl mostyueHust BOAOPOIa B bubmuoreka [JOK
30
J1a00paTopuu https:.//m.edsoo.ru/ff0d4dd0
ITpaxTtrueckas padora Ne 4 o Teme
31 «lg)on €HHUE U I(2061/1 aHU€e BOJOPOIa bubmorexa LOK
i oHP AOPOZa, https://m.edsoo.ru/ffOd4f42
W3YYEHUE ero CBOMCTBY»
bu6mmoreka [JOK
32 M 7 é . A
OJIApHBINA 00BEM ra3oB. 3aKOH ABOTAIPO httos://m.edsoo.ru/ffod5A2e
33 Brrunciienus 00bEMa, KOJIMUECTBa BEIIECTBA bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa I10 €ro U3B€CTHOMY KOJIHYECTBY
BEIIECTBA WM 00bEMY

https://m.edsoo.ru/ff0d55a0

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO

bu6mmoreka [IOK

3 618
peakiuu Hzil OCHOBE 3aKOHA 00BEMHBIX httos://m. edsoo.ru/ff0d5708
OTHOIIICHUM ra30B

35 du3zndeckne U XUMHUICCKNE CBOMCTBA BOJIbI bubmorexa HOK

A https://m.edsoo.ru/ff0d587a

%6 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie u

37 HEeHAaCBIIIEHHBIE pacTBOPEL. MaccoBast 101t bubmorexa LOK

PAvIROPE: https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
[IpakTnueckas padota Ne 5 o Teme
38 «[IpurotoBieHNE PacCTBOPOB C ONPEACIEHHOMN bubmorexa [TOK
p N . p p pest https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»

29 KonTtponsHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopona. Bona» https://m.edsoo.ru/ff0d6342

0 OKcuapl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa https.//m.edsoo.ru/ff0d664e
[Tonydenune n XuMHUYECKHE CBONCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa LHOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHus: cOCTaB, K1accudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https.//m.edsoo.ru/ff0d67ca
[Tonyuenune u XuMHU4eECKHE CBOWCTBA bubnuoreka [IOK

43 .

OCHOBaHHUI1 https.//m.edsoo.ru/ff0d67ca
a4 Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKJIaTypa https:.//m.edsoo.ru/ffOdf ee2
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bubmuoreka [IOK

45 ITonyyeHue U XUMUYECKHUE CBOMCTBA KUCIIOT
I https://m. edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CoCOObI bubnuotexa [JOK
MIOJIy4EeHUs, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 JKCIIEpUMEHTAJIBHBIX 3aa4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https:.//m.edsoo.ru/00ad9b7c
COCJIMHEHMI»
48 I'eneTnueckas cBsI3b MEXKy KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA
B B https://m.edsoo.ru/00ad9cb?2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa OK
. P https.//m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOTBITKH KIacCUpUKAITIT
51 XUMHUYECKUX AJIeMEeHTOB. [loHsTHE O Tpymmax bubmorexa IOK
' 26 https.//m.edsoo.ru/00ad9ffa
CXOJTHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
52 crucTeMa XMMUYeCKuX djaeMeHToB [[. U bubmorexa [JOK
o https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoapl, TPYIIIBI, TOATPYIIIIEI bubmorexa HOK
PHOJEL, TPYHIRL HOATPYH https:.//m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuoreka [JOK
H3oTtomns https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 0000YeK aTOMOB
. bubmuoreka [JOK
55 anemeHToB Ilepuoanueckoii cucremsr /1. U.

Menneneesa

https://m.edsoo.ru/00adatbc
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XapaKTepI/ICTI/IKa XUMHWYECCKOI'O 3JICMCHTA 110

56 ero noyioxeHuto B [lepuoauueckoit cucreme brbamorexa LOK
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa ass
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuorexka [JOK
MenneneeB — y4E€HBIN, MIEAroT U https://m.edsoo.ru/00ada96e
IpaXKIaHUH
58 DIEeKTPOOTPUIIATEILHOCTH ATOMOB bubnuorexa [JOK
XUMHYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 HNonnas xumudeckas CBsI3b httos://m. eds00.r/00adac34
60 KoBaneHTHas moyisipHast XAMUYECKas CBS3b Bubnmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHas XUMUYECKask CBSI3b Bu6nmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 (CTenet OKHCIeHILA https://m.edsoo.ru/00adae28
63 OKHUCAUTENHEHO-BOCCTAHOBUTEIbHBIC PEAKIIHH bubmmorexa [JOK
https:.//m.edsoo.ru/00adb076
64 OxucauTenu ¥ BOCCTAaHOBUTEIU bubmmorexa [IOK
https:.//m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 o teme «CtpoeHue bubnuoreka [JOK
aToMa. XMMHUYeCKasi CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0o01IEHNE U bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O0001IEHNE U bubnuorexa [IOK
67 .
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ad9ch?2
68 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaAaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
uugpoBbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue op
Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
[Tepnoanueckuit 3akoH. [lepnoanueckas
1 cUcTeMa XUMUYECKUX 35ieMeHToB /. U 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa OK
P P https://m.edsoo.ru/00adb6b6
MepUOI0B
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xXuMHuueckoil CBSI3U U THIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KontponbHas padota Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
6 Kiaccudukanus XuMu4ecKuX peakiui 1mo 1 bubnuorexa [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUECKON PEAKIIHH.
bubmuoreka [JOK
7 [ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX 1
https:.//m.edsoo.ru/00adbeda
peakuusax
[ToHaTHE O XUMHUYECKOM PAaBHOBECHHU.
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOHN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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9 OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIC bubnuoreka [IOK
peakuuu https.//m.edsoo.ru/00adcade

10 Teopus 2MEKTPOIIUTUYECKON JUCCOLMALIUH. bubnuorexa [IOK
CunbHbIe U clladble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHs peaKkui bubmmorexa [HOK

https.//m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE MPEJICTABIICHU 00 bubnmorexa LOK
B https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOIHAIIIT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUI 00 AIEKTPOIUTHIECKON brbmorexa OK
https://m.edsoo.ru/00add8b2
JUCCOTHAITAN
. bubnuorexa [JOK
14 Howstie o ruzpoimse conei https://m.edsoo.ru/00add9d4
. bu6moreka [IOK

15 O060061eHre U cucTeMaTu3alus 3HaHu| httos://m.edsoo.ru/00addd12

16 [Ipaktrueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme

17 «DNEKTPOIUTUYECKas TUCCOIHALIHSL. Bubmmorexa LIOK

https:.//m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOpax»

18 OO1as XxapakTepruCTUKa raJIoreHoOB. bubnuoreka [JOK
XUMHYECKHE CBOMCTBA HA MPUMEPE XJI0pa https:.//m.edsoo.ru/00addf e2
Xnoposonopoa. ConsiHast KUCTIOTA,

19 XHMII/:quIfH: CIB[oﬁCTBa MIOJTyYEHHE Bubmmorexa LIOK

’ ’ https://m. edsoo.ru/00ade104
MIPUMEHEHHE

20 IIpaktuyeckas padora Ne 2 o reme bubnuoreka [IOK

«IlonmydeHue CONAHOM KUCIIOTHI, U3y4EHUE https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 peaxkuui, eciiu OJJUH U3 peareHToB JaH B bbamorexa [OK
https.//m.edsoo.ru/00ade488
M30bITKE
29 OO6mas xapakTepucTuka 31emMeHToB VIA- bubnuotexa [JOK
TPYIIBI https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIM(UKALIUN CEPHI.
23 Haxomr;eHHe CephI I/I(beé coe)mHezmﬁ B bubnmorexa [TOK
. https://m.edsoo.ru/00adeb4a
pupoie. XMMUYECKHE CBOMCTBA CEPBI
o4 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (uznyeckrue u XuMHUYeCKHe CBONCTBA, Bubamorexa [IOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE pPeaKlnu, JIeXkKaIIle B OCHOBE
%6 MPOMBIIIJICHHOTO CIIOC00a MOTydeHHUs bubnuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpeibl COeAUHEHUSIMHU CEPhI
57 Brruucnenune MmaccoBoii 10K BBIXOa bubnuoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO1as XxapakTepucTuKa 1eMeHToB V A-
28 rpynnsl. A30T, paclipOCTpaHEHUE B bubnunoreka [JOK
npupoe, GU3NUecKue U XUMUYECKHEe https:.//m.edsoo.ru/00adeeab
CBOMCTBA
29 AmMHak, ero GuU3NYecKue U XMMUYECKHe bubnuorexa [IOK
CBOMCTBA, [TOJIy4EHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf 004
20 IIpakTtuyeckas padora Ne 3 o reme bubnuorexa [IOK
«IlonmydyeHne aMMHuaka, U3y4eHHUe €ro https://m.edsoo.ru/00adf 180
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CBOWCTBY

31 A3oTHas KucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https.//m.edsoo.ru/00adf 306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS

30 B KQUECTBE MUHEPAIbHBIX YI0OPEHUN. bubnuotexa [JOK
XHUMHUYECKOE 3arps3HEHUE OKPYXKaIOIen https.//m.edsoo.ru/00adf518
Cpelbl COeTMHCHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u pochopnas

33 KHCIIOTA, GU3MYECKHE U XUMHUECKUE bubmmorexa [TOK

o https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHUE
Ucnonb3oBanue pocdaTtoB B kKauecTBe
34 MUHEPAILHBIX YI0OpeHUH. 3arpsi3HeHne bubmorexa HOK
PEIBHBIX YAOOP AP https.//m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu

35 Yraepoa, pacipocTpaHEHHUE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

%6 XHMHUYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUJIOM YyTIIepoja https://m.edsoo.ru/00adfebe
(V)

bu6mmoreka [JOK
37 YronpHas KucioTa u e€ coiu
https:.//m.edsoo.ru/00ae006¢
[IpakTueckas pabota Ne 4 o Teme
" bubnunoreka [JOK
38 [Tony4eHue yriekucioro rasa.
" https://m.edsoo.ru/00ae027e
KauecTBenHas peakius Ha KapOOHAT-HOH
[TepBoHauanbHBIE MOHATHUS 00
39 OpPraHMYEeCKUX BEUIECTBAX KaK O bubmmorexa [JOK
P https:.//m.edsoo.ru/00ae054¢e
COCIMHEHUSIX yriepo/ia
40 Kpemuuii u ero coeauHeHus bubnuorexa LIOK
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https.//m.edsoo.ru/00ae080a

[Ipaktudeckas padora Ne 5. Pemenue

a1 SKCIIEPUMEHTANIBHBIX 33/]1a4 110 TEME bubnuorexa [JOK
«Baxuenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIVHEHUD
KonTtposnsHas padota Ne3 mo teme Bu6 110K

. noInoTeKa

42 «Baxueinne HeMeTauIbl U UX

COCTIHCHISDY https.//m.edsoo.ru/00ae0el8
TIMHEHUS
OO6mast XxapakTepUCTHKAa XUMHUUYECKHUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas bubnuotexa [JOK
CBSI3b U METAJUIMYECKAS KPUCTAILUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndecKre CBOMCTBA METAIOB
XUMHYeCKHe CBOMCTBA METAJIOB. Eu6 OK

. . HOIHOTEKA
44 DNEKTPOXUMHUYECCKUHN Psil HAPSHKCHUM 1
https.//m.edsoo.ru/00ael156
METAILIOB
OO6mwme cnocoObI MOTYYCHHUS METAJIOB.

45 CmuiaBbl. BeruucneHnus o ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEaKIUH, €ClIi OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

bubnmuoreka IHOK

46 [ToHsaTHE O KOPPO3UU METAJLIOB 1
https.//m.edsoo.ru/00ae1278
bubmuoreka [JOK

47 €JIOYHBIE METaILIbI
i https.//m.edsoo.ru/00ael4b2

bubnuoreka IHOK

48 OKcHIbI M THAPOKCUIBI HATPUS U KAJTHS 1

https.//m.edsoo.ru/00ael4b2

49 [[lenoyHO3eMeETbHBIE METAITBI — KATbLHUN 1 bubmuoreka [JOK
MarHum https.//m.edsoo.ru/00ael15e8

. bubnunoreka IIOK

50 Baxkneime coeTUHEHUS KaJIbIIUI 1

https://m.edsoo.ru/00ael5e8
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51 O0001enne U cucTeMaTH3ays 3HAaHAH
bubmuoreka [IOK
52 JKECTKOCTE BOIBI M CIIOCOOEI €€ yCTpaHEHUS
. yerp https.//m.edsoo.ru/00ae1886
[IpakTtuyeckas padora Ne 6 o reme
53 "XEcTKoCTh BOJBI U METOIBI €€ bubnmorexa LOK
" https.//m.edsoo.ru/00aelae8
yCTpaHCHUS
bubmmoreka [{OK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka IJOK
56 Kemneso i
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U coytr kene3a (1) u bu6moreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
[Ipaktrueckas padota Ne 7. Permenue
59 SKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bubmorexa LOK
p . https://m.edsoo.ru/00ae3de8
«Baxknennine MeTalIbl U UX COEOUHEHUS
Brruncnenus mo ypaBHEHUSM XUMHYECKHX
€aKIMi, eCJIM OMH U3 PearcHTOB JaH B
P P bu6mmoreka [JOK
60 M30BITKE WA COJNCPIKUT IIPUMECH.
. https://m.edsoo.ru/00ael750
BrrunciaeHust MaccoBOM JOJIM BBIXOA
MPOJIyKTa PEaKuu
61 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
62 KonTtponeHas padota Ne4 o teme
«Baxknennne MeTaIsl U UX COETUHEHUS
63 BemectBa u maTepuainbl B HOBCEAHEBHOMN bu6mmoreka [JOK

JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOLIEH 1 bubnuorexa [JOK
cpelsl https.//m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH 9KOJIOTUYECKUX 1 bubnuorexa [IOK
pobiem https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https:.//m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O60011eHNE 1 1 bubnuotexa [JOK
CHUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
CHCTEMAaTH3aINA 3HAHUHI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






