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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENnoJaBaHus yaeOHOro mpeamMeTa « XUMHUs»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1Oa€T TpEACTaBICHUE O INEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTpUBAET pACOpPEICIEHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpOrpamMMbl IO XUMHUHM, OINPEACNSIET KOJUYECTBEHHBIE W
KaueCTBEHHBIC XapaKTePUCTUKHU coZepKaHuUs, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOI'O 00I1IeT0 oOpa3oBaHus, a Takke TpeOOoBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICPIKAHUS.

3HaHWE XHWMHUHU CIY)KHUT OCHOBOM s (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMblE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOHM, SHEPIETUUCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBINUICHUS W TBOPYECKHUX CIOCOOHOCTEMH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATBLHOM NEeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECNeurBaIOTCS CcHenu(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKH XMMUU Ha ONpPEAeEHHOM dTane eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa cojiepkaHusi MPOrpaMMbl MO XUMHU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOro mojaxona Kk e€ uzyudeHuto. CopepikaHue CKIIaJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM Ha OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHUCTeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi MHpy,
«buonorus. 5—7 knacce» u «Pu3mnka. 7 Kiacey.

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHUK OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBbI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYCCKHUX TMOJO0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHMM K Hay4YHbIM METOJaM T[O3HaHWS TMpU HM3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpamieHus ¢ BelleCcTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHSATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYEeHHMs] HAa CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydarommxcs K CaMOCTOSTENbHOW MO3HABATENbHON JEATEIbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU,

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOLIMX YHUBEpPCAaJbHOE 3HAYEHUE IS
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYKaIOUIEro MUpa, UCIOJIb3YySl 3HAHUSA M OMbIT, MOJIYYEHHbIE NPH H3YYEHUU
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE y OOyYaloOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM NEATENTBHOCTH B IEJAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIs U HANPABICHHOCTH JalbHEHUIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAECHHBIX M M3YyYEHHs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4elIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3aeneHus cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasE aTOMHas —Macca.
OTHocuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Mok, MosisipHas macca. B3auMocBsI3b KOJIMUECTRA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XUMHUYECKHUE SIBJIICHHS. XUMHUUECKasl pPeakius U €€ MpU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0M, MpaBuiamMu paboOThl B JTabOpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 000pYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJCHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUsl BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA MOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAHUE  Pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJENIEH MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopoja B Mpupojie, (Ppuanueckue U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYEHHUs KUCIOpoJa B JIabopaTOpud U MPOMBINUIEHHOCTH. Kpyrosopot
KHciopozaa B mpupoe. O30H — autoTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoll >P(GeKT XUMUYECKON peaKkluu, TEPMOXUMHUYECKHE YpPaBHEHHS,
DK30- M DJHAOTEPMHUUYECKUE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHWE MAapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (uznueckue W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B paCTBOpPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  cosieoOpa3ytoniue (OCHOBHBIC, KHCJOTHbIE, aM@oOTepHbIe) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3MUECKHEe €W XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DPuU3NUECKME W XMMHUYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dOuznueckue u
XUMHYECKHUE cBoMcTBa KuciaOoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuueckuit IKCcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AYyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJACHHE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM H YCIIOBHS BO3HHMKHOBEHHS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oOpas3laMi OKCHIAOB U
ONMHMCAHWE WX CBOWCTB, MOIY4YEeHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM memau (1)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOJBI C METAJUIaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIECOMATEPHUATIOB),



UCCle0BaHue O00pa3loB HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUsI OKPACKU MHIMKATOPOB B pacTBOpax KUCIOT U HIEJIOYEeH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKUU{d HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI0 MeETajula IPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHECHUIN.

IHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHue aToMoB. XHMHUYECKASl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IEJOYHbIE M IIEJIOYHO3EMENIbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEpHbIE OKCUIBI
U TUJPOKCU/IBI.

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonuueckoit cucrtembl xumuueckux snemeHToB /. . Menneneea. Ilepuoabl
U rpynnbl. DU3NYECKUM CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB IEpuUoja U
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aToMOB  NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOIAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHs Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld H
rpaXk1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. llOHHas CBs3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Ipotecchl okucaeHus u BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAMHM KHUCJIOT W WIEIOYEH, MPOBEICHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus mexXnpenMeTHbIX CBA3€M NpU M3YYEHHM XHUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilaccudUKanus, NEePUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEJIUUYUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [l.
N. MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KalMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCAIIMUXCA K pa3IWyHbIM KjaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX peakIuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MECHEHHIO CTETICHEW OKUCICHUS XUMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHSI.

[Torsitue o ckopocTH xumMudeckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTePOre€HHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBnenue YpaBHEHUU



OKHCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUUd €  HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsizu. Crenens auccormanuu. CUIbHbIE U C1a0ble SJEKTPOTHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;mopuma HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeakinuu
OT BO3JCHCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUS  peakuuid HOHHOro  oOMeHa
(oO6pa3oBanue ocajka, BbIJIEJIECHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIUX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSUHEHUS ), pacllO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOILIBK0 KAYECTBEHHBIX pEAKIUHd HAa HOHBI, PEUICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajibl 4 MX cCOeAMHEHUS

OO6miast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha TNPUMEPE  XJopa
(B3auMoOneiiCTBUE € METaJJIaMH, HEMETaUlaMH, IiesiodaMu). XJIOPOBOJOPO/I.
ConsgHass KWCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCcKue cBoucTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3mdecKkue u
XUMHu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (QuU3HUeCKHe © XHMHYCCKHME CBOMCTBAa (00mME Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M creruduyueckue). XHUMHUYECKHE pEaKIluy,
JeXanme B OCHOBE NPOMBIIIJIEHHOIO CHoco0a TMOJYYEHUsS CEPHOM KHUCIIOTBHI.
[TIpumenenune cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uon. HaxoxJeHue cepbl M €€ COEIUHEHHM B MpUpoje. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XUMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenne. Coau aMMOHUS,
ux (pu3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3HMYECKUEe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanue HUTpATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, MOYBbl M BoAoEMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKUE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka aneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJepoi,  aJuIOTPOIHBIE
Moau(UKALUK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKUe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKre MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUCCKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: KUpPAX, OENKaX, YriIeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHYECKHUE CBOWCTBA, IOJYyYEHUE U
npumenerne. CoenuHeHHMs KpeMHHs B mpupoge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, IIEMEHT, OeTOH, xene300eToH. I[IpobraeMbl Ge30macHOro MCHOIb30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B MOBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIM Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  CcOoeAUHEHUSIMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMaTepranoB), HaOIOIEeHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMUCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaoB), o0pa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coObupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U U3ydeHHUE MPU3HAKOB
UX MPOTEKaHUsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNUE KaYyeCTBEHHBIX Peakiuii Ha KapOoOHAT H
CWIMKAT-UOHBl W UW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 o teme «BakHelnme HeMeTaJuIbl U UX COCIUHEHUS)).

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus aToMoB. CTpoeHHe MeTauioB. MeTaminueckas CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ODNEKTPOXUMHUYECKUM  Psif
HaMpsHKeHU MeTamioB. dusndeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO0mime
crnocoObl ToyuyeHus MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyT'yH, AIOPATIOMUHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME WX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpud W Kanus. [IpruMeHeHHWe MIEeIOYHBIX METAIOB MW UX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMma, HaxoxKAeHue B npupone. dPusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJIECHHE B mnpupoae. PuU3MYECKUE HU
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKchepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MIPOLECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPUAJIOB), HCCIIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUSY.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoib mpu
XUMHYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYEeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

M3yueHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepualbl).

Mexcnpeomemmunle ceéa3u



Peanuzanmss MEXNMpeaMETHBIX CBSI3€M NMPU HW3yUYeHWH XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, MEePUOJANYHOCTh, HAOIOIEHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHUE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOT U, MATEPUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJHUKH,
MOJYTIPOBOIHUKH, JAUAJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
peméTKka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NBIXaHHWE, OWOcdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacJeJui0, TOHMMAaHUsA 3HAYCHHS XUMUYECKOM HAyKu B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUCH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTEIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH IpHU
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUY€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATENBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMIOBEACHHWE U IIOCTYIIKM CBOMX TOBApHUILEN C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKW W COCTABIISIONIHE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEIOM, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABAaTEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOl, JOCTYIIHBIMA TEXHHYECKHUMH CpEACTBAMH HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOYydYCHHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *W3HU, OCO3HAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUECCKOMY M3YUYCHHUIO MPOodECcCHii M Tpyaa Pa3jIMdHOTO poJa,
yBOXCHUEC K TPYAy W PE3ysIibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMCHEHUS TPEIMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
WHAVNBUAYAJTBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ yUETOM JTMIYHOCTHBIX
MHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHMMAaHNUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXMUYECKOMY 3JI0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TI00ATBbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH UX pEeIIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINAI, TUTIOTE3a, (DAKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOU KapTUHE MHpA, U YHUBEpCaJbHbIE yueOHbIe AeHCTBUS (MIO3HABATENbHEIE,
KOMMYHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIE 00ECHEeunBaAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAaHUU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TMOHATHSIMH), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIPOIlECCe TO3HAHMUSI TOHATHS (TPEeIMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU PElIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHUS B U3YyUAEMbIX MIPOLIECCAX U SIBIICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KAaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO TUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MPoJIeTTaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTHUECKH OIECHUBATh MPOTHUBOPEUHUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh PAa3JIMYHbIE METOJBlI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBiieHus HHOpMauu u
WIIOCTPUPOBATh pEIIAEMble 3aJaud HECJOKHBIMU CXEMaMH, JuarpamMmaMu,
OpyruMH popMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KaloIIeW MPUPOJHON
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJdbTaThl  IMO3HABATEIHLHOMN
NEATEIbHOCTA B YCTHBIX W IHUCBMEHHBIX TEKCTax; JeJlaThb MPE3eHTalUI0
PE3YNIbTATOB BBHIMOJHEHUSI XMMHUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEOEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PeryasiTuBHBbIC YHHBepCaIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 3(h(PEeKTUBHBIE CTIOCOOBI PENICHHS YICOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe nmnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM QeaepaibHOW paboueil mporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



neucTBuil, crnenuduyeckue i OpeAMETHONM o0nacTtu  «XUMUS», BUJbBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOMIUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIIATEIBHOCTh, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUs, pEeaKIUu pasJIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAJANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJIIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBA
(Mpo1eHTHAs! KOHIIEHTPAaIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH MOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALCHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENETSATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCJUHEHUSX,
IPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJIEHTHAass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJIUYECKON 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKUX OJJIEMEHTOB: pa3iauyaTh [OHATHUS «TJABHAs
noarpynna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnmna)», Maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema Xxumudeckux osaementoB J[. .
MenneneeBay C UHMCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsj A1pa, 00IIee YUCIIO 3JIEKTPOHOB
U pacrnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(UIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuuu (MO YUCIy M COCTaBY Y4YacTBYIOUIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKHUX TMPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPAaBHEHHUIO XUMHUECKOHN PEeaKIny;

MPUMEHSATh OCHOBHBIE OIEpaIlii MBICIIUTEIIBHONU JEATEILHOCTH — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM J0OJI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  OO0BEM,  PacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pPEaKIMHM, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE pPEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHUE H  BOCCTAHOBJICHHE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, MOHHAas,
MEeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeéTka, KOPpPO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
OPUMEHSATH 3TH MOHITHUS MPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3U (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPaxX HEOPTaHUYECKUX COCIUHEHUH, THUIT KPUCTATUIMYECKON
peLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabiuunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «TrJaBHasg mnoArpymmna (A-Tpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, o0OIIee 4YUCIO DJICKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MalblX MEPUOJOB U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(pPeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJTBEPKIasi OIMKHCAHUE
npuMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YypaBHEHHs peaKlIWi, MOATBEPKIAIONINX CYIIECTBOBAHHE
TEeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
POTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpPANICHUN B Pa3IMIHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO JJIeMeHTa 1o ¢opMmyne
COCIMHEHWsI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON peaKInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAOH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIFHON ACSTENIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTH3allMI0, BBISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaAOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCIEPUMEHT (peaslbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KNIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbHIE)
n/n TeM MPOrpaMmbl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMus — BakHas 00J1acThb
11 €CTEeCTBO3HAHUS U 5 9 bubmmoreka [{OK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCAMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AnemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBSI3b. . Bubmorexa [IOK
) KHCITUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 4 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS 4 bubmuorexa [JOK
' XAMHYECKHX pEaKInit https://m.edso00.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIMS. 10 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 18
Pa3nen 2. HemeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 6 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 8 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 9 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 29




Pa3gen 3. MeTa/uIbl M UX COeANHEHUS

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxueiimme MeTauibl U X COSTUHCHUS 13 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 4. Xumus u okpy»aionias cpeaa
41 B 4 bubmmoreka [{OK
. €IIeCTBA U MaTEPHAJIBI B )KU3HU YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
p 5 bu6moreka [IOK
C3CPBHOE BpeMi https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxririeckie u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Posb XuMuu B )KU3HU
1 4YeJI0BeKa. XMMHUS B CHCTEME HAYK. 1 bubnuoreka [JOK
BBOAHBIN HHCTPYKTaX MO TEXHUKE https://m.edsoo.ru/ff0d210c
0e30macHOCTH
5 MeTo b1 TTO3HAHMS B XUMUH. Tesa u 1 bu6moreka [IOK
BeIlleCTBA https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuma
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padota Ne 2 "Oumncrka 1 bubnuoreka [JOK
3arpsi3HEHHON NTOBapeHHOM coun' https://m.edsoo.ru/ff0d28c8
5 Ddu3nyecKrue U XUMHUYECKHUE SIBJICHUA. 1 bubmuoreka [JOK
[Ipu3HaKyu XUMHUYECKUX pEaKLMil https://m.edsoo.ru/ff0d2a6¢c
bubmuoreka [JOK
! ATOMBI 1 MOTEKYIEL L https://m.edsoo.ru/ff0d2be8
3 XUMUYECKUHN JIEMEHT. 3HAKU 1 bubmuoreka [JOK
XUMHUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2a6¢
9 [IpocThie U cnoKHBIE BELIECTBA 1 bubnunoreka [JOK




https://m.edsoo.ru/ff0d2d50

Xumnuaeckue Gopmyisl. MHAEKCHI.

bubmuoreka [JOK

10
3aKO0H IIOCTOSIHCTBA COCTaBa BEIIECTBA https://m.edsoo.ru/ff0d2eae
OTHOCHUTENbHAS ATOMHASA U
11 MOJIEKYJISIpHAs Macchbl. MaccoBast J0JIs bubnmorexa LOK
YIp ’ A https://m.edsoo.ru/ff0d323c
XAMHAYECKOT0 DJIEMEHTA B COCAMHEHUN
Brrancnenne MmaccoBoul 1oau
12 XMMHMUYECKOTO AJIEMEHTA 1o (hopMyJie brmmorexa [OK
PMY. https://m.edsoo.ru/ff0d350c
COEIUHEHUS
Baneutnocts. CocTaBienue
13 XUMHUYECKUX POpMysT OMHAPHBIX bubnmorexa [IOK
o L : https://m.edsoo.ru/ff0d5230
COEIUHEHUI
Onpenenenne BaJ€HTHOCTH
14 XUMUYECKUX JJIEMEHTOB 10 (popmysam bubnmorexa [JOK
N pMY https://m.edsoo.ru/ff0d37fa
HX COEIUHEHUN
XUMUYECKUE YPABHEHHUS.
15 Koaddurmentsl. 3akoH coxpaHeHUs Bubmmorexa [IOK
H ’ p https://m.edsoo.ru/ff0d3al6
MAacChl BEIIECTB
TuIbl XUMUYECKUX pPEaKLil
16 (coenuHEHMS, pA3JIOKEHUS bubmorexa HOK
8 P ’ https://m.edsoo.ru/ff0d3b88
3aMeIieHus, 0OMeHa)
O00011IeHNE U CUCTEMATH3ALUS 3HAHUN
17 o teMe «[lepBoHavanbHbIE Bubmiorexa TOK
p https://m.edsoo.ru/ffod5708
XUMHAYECKUE ITOHATUI
KonTtponsHas padorta
18 «[lepBoHavaILHBIE XUMAYECKUE bubmorexa [IOK
p https://m.edsoo.ru/ff0d3f34
TOHSITHS
19 AHanmm3 UTOroB KOHTPOJIbHOM paboThI bubnuoreka [IOK




1o Teme "lIlepBoHavyanbHbIE
xumudeckue nousarusa". Kucmoposn —
XUMHUUYECKUN 3JIEMEHT U IIPOCTOE
BemiecTBo. O30H. CocTaB BO3ayxa

https://m.edsoo.ru/ff0d40c4

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmmoreka [{OK

2
0 (peakiuuu OKHCICHHA, FOPEHNHC) https://m.edsoo.ru/ff0d4290
kucioposa. [lousitue 06 okcumax
21 [Tomydenue u MpuMEHEHUE KUCIOPOIa bubmorexa HOK
¥ p POt https://m.edsoo.ru/ff0d448e
[TpakTuaeckas padota 3 «IlomydeHue u
22 coOupaHre KUCIOpOoia, U3yICHHE ero bubmorexa [IOK
up poaa, M3y https://m.edsoo.ru/ff0d4614
CBOHCTBY»
TenoBoii 3¢ ekt xumMuuecknx
23 eakuuii. [lonsTue 06 3x30- U bubmorexa [IOK
PeAKIMH. https://m.edsoo.ru/ff0d497a
SHJOTEPMHUUECKHUX PEAKITHIX
Boaopon — xuMu4eckuii 3JIeMEHT U
24 MPOCTOE BemecTBO. PU3NUECKue u bubmorexa IOK
p Hl o https://m.edsoo.ru/ff0d4790
XUMHUYECKHE CBOMCTBA BOIOPOIA
o5 [Tosydenue u npuMeHEHHUE BOJAOPOIA. bubnuoreka [JOK
IlonsaTue o KucIoTax U COJISIX https://m.edsoo.ru/ff0d4c4a
[Ipaktrueckas padota 4 "Ilonydenue u
26 coOupaHue BOJIOPOIa, H3YUCHHUE €TI0 bubmorexa HOK
P | HOPOE, HEYA https://m.edsoo.ru/ff0d4ae2
CBOMCTB
97 Mob — eguHHUIIA KOJIMYECTBa bubmuoreka [JOK
BeniecTBa. MoJisipHasi Mmacca https://m.edsoo.ru/ffod4ddo
08 3akoH ABorajipo. MomsipHbIil 00bEM bubnunoreka [JOK
ra3oB https://m.edsoo.ru/ff0d4dd0
29 Pacu€rbl 10 ypaBHEHUAM XUMHUYECKUX bubnuoreka [IOK




peakuui

https://m.edsoo.ru/ff0d50d2

OOBEMHBIE OTHOIICHUS Ta30B MPU

30 XUMUYECKUX PEAKIUAX brbmmorexa OK
https://m.edsoo.ru/ff0d4dd0
O06001IeHre U CUCTEMAaTH3aIs 3HAHUIMA
o temaM «Bo3zayx. [TonsTue o razax.

31 Kucnopoa. Oxcunsi», «Bomopo. bubnuorexa [JOK
TTonsaTHe 0 KUCITOTaX M COJITX), https://m.edsoo.ru/ff0d4f42
«KonnuecTBeHHBIE OTHOIICHHUS B
XUMHH)

KonTtponsHas pabota no temam
«Bo3nyx. [Tonarue o razax. Kucmopo.
32 OKCI/I)I}I:?», «Bomopoa. IMousitre o ’ bubmorexa LOK
https://m.edsoo.ru/ff0d542e
KHCJIOTax M COJsix», «KonmmuecTBeHHBIE
OTHOIIICHHUS B XUMHUW»
AHanu3 UTOTOB KOHTPOJIBHOUN pabOTHI.

33 Bopa B mpupone. KpyrosopoT BojbI B bubnuoreka [IOK
Npupoe. 3arpsA3HEHUE MPUPOTHBIX https://m.edsoo.ru/ff0d55a0
Boa. Pusmyeckue cCBOMCTBA BOIbI

34 XuMHYECKHEe CBOMCTBA BOJIBI. bubmuoreka [JOK
BsaumonelicTBue BoIbl ¢ MeTANIaMU https://m.edsoo.ru/ff0d5708

35 duU3NYECKUe U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 06 bubnunoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblilieHHbIE

37 u HeHaCLII_Ip_IeHHI)II;) pacTBOopbl. MaccoBas bubmorexa HOK

J0JIs1 BEIIECTBA B paCTBOPEC

https://m.edsoo.ru/ff0d5b40




[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢

bubmuoreka [JOK

38 ONpeAENIEHHON MAacCOBOM 10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtposnsHas padota Ne2 mo Teme bubmmoreka [IOK
«Kucnmopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydyenne u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX brbmmorexa [OK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTaB, K1accuduKanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydyenne u XMMHUYECKUE CBOICTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune n XuMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnoco((SLII) HI([)ﬂyq)eHH;I XI/IMI/I‘IZSKI/IG bubmorexa HOK
N ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCMEPUMEHTAJIBHBIX 33124 10 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnueckas CBSI3b MEX]y KIacCaMH bubnunoreka [JOK

HCOPraHN4YCCKUX COCIUHEHUH

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




bubmuoreka [JOK

49 O0001enne U cucreMaTu3anys 3HaHAN
m H https://m.edso0.ru/00ad9ch2
KonTtponsHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorera [TOK
“n P https://m.edsoo.ru/00ad9ela
COE€AUHEHU I
IlepBBle NOMBITKH Ki1acCU(PUKALIUN
51 XI/Il\p/H/I‘-ICCKI/IX 3JIEMEHTOB ?IOHSITI/IG 0 bubmmorexa [TOK
’ https://m.edsoo.ru/00ad9ffa
TpyNIax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ileproanueckas cucTeMa XUMHYECKUX bubmmorexa [TOK
P https://m.edsoo.ru/00ada52c
anemenToB J. 1. Menaeneera
53 Ileproapl, TPYIIIBI, ITOATPYIIIIEL bubmorexa LOK
PHOJIBL, TPYIHIBL, TOATPYI https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
54
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3JIeMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenpaeneeBa
XapakTepucTUKa XUMHUUYECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B bubnmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nadenue [leproauyeckoro 3akoHa Jis
57 pa3BuTUA HayKu U npaktuku. . W. bubnuorexa [IOK
MeneneeB — yu€HbIH, earor u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK

XUMHUYECKUX AJIIEMEHTOB/

https://m.edsoo.ru/00adaab8




Bcepoccuiickast mpoBepouHas paborta

bubnmoreka [JOK
59 Hommas xumiieckas coasp . https://m.edsocI)_.[ ru/00adac34
60 KoBanentnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XUMUYECKast 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenery oxHCIeHuA 1 https:// m.edsocl)_.[ ru/00adae28
63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTENTN ¥ BOCCTAHOBUTEITH 1 httos://m.e dsogru 100adb076
65 KonTtponpHas padota Ned4 o Teme 1 bubnuoreka [IOK
«CtpoeHue atToMa. XMMHYECKas CBA3b)» https://m.edsoo.ru/00adb486
66 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMaTU3alys 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTu3alys 3HaHUH https://m.edso0.ru/00ad9cb?2
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

Kouu4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kontposbusbie | IIpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Crpoenue aTromMa. 3aKOHOMEPHOCTH B
1 U3MEHEHUHN CBOMCTB XUMHYECKUX 1 bubmorera [JOK
. https://m.edsoo.ru/00adb59e
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB

5 Knaccuduxkanus, HoMeHKIaTypa u 1 bubmuorexa [JOK
CBOMCTBA HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb6b6

3 Buabsl XuMU4eCKoi CBA3U U TUTIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adb7e2
Kontponsnas padorta Ne 1 mo teme

4 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1 bubmorexa IOK

P yery https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay

5 Knaccudukanus XxuMmuaeckux 1
peaKkIuii o pa3IMYHbIM MpU3HAKAM
[ToHsiTHE O CKOPOCTH XUMUYECKOI

6 eaxuuu. [loHsTHE O TOMOT€HHBIX U 1 bubmorexa [JOK
P ) https://m.edsoo.ru/00adbcb0
TeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XMUMHYECKOM PaBHOBECHH.

7 DaxTOpHI, BIUSAIONIME HA CKOPOCTh 1 bubmuoreka [JOK
XUMHUUYECKON PEaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adbe9a
XUMHUYECKOTO PAaBHOBECHS

3 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK
peaxkuuu https://m.edsoo.ru/00adc28c

9 Teopus 3neKTPOIUTHUECKON 1 bubnuoreka [IOK




mucconanuu. CHUIIbHBIC U clladble
BIEKTPOIUTHI

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

DNEKTPOTUTHYECKAs JUCCOIHAITUS bubnuorexa [JOK

10 . .

KHCJIOT, OCHOBAHWI M COJICH https://m.edso0.ru/00adcd68

11 HMounrle ypaBHeHus peakiui bubnmorexa LOK

P p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT B
12 CBETE IIPEACTAaBICHUN 00 bubmorexa [TOK
P . https://m.edso0.ru/00add5d8
AIEKTPOJIUTUUECKON JUCCOIHAIIIT
XHUMHYECKHAE CBOMCTBA OCHOBAHU B
13 CBETe MPEACTaBIEHNI 00 bubmmorexa [OK
ped " https://m.edso0.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
14 MpeacTaBIeHui 00 bubmiorexa HOK
et . https://m.edso0.ru/00add9d4
ANEKTPOJUTUUECKON JUCCOIHAITIT
15 ITousiTre 0 TUAPOIIN3E COJIEH bubmiorexa HOK
P https://m.edsoo.ru/00addd12
O00011IeHNE U CUCTEMATH3AL[USI
3HAHUU 10 TEME bubnmuoreka [JOK

16
«INEKTPOJIUTUYECKAS TUCCOIUALIMS. https://m.edsoo.ru/00addbfa
XHUMHYECKUE PEAKIIUU B PACTBOPAX)

17 [IpakTnueckas pabota Nel «Pemenue bubnnoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addecO
KountponsHas padota Ne 2 o teme

18 «DIEKTPOIIUTHYECKAS JUCCOIIHAIIHS bubmnorexa [IOK

p . HHATHA. https://m.edsoo.ru/00addfe2
XUMUYECKUE PEeaKlIii B pacTBOPax»
19 OO11ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK

VIIA-rpynmst

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




20 CrpoeHue u pU3NIECKIEe CBOKWCTBA bubnmoreka [JOK
MPOCTBIX BEUIECTB — raJOr€HOB https://m.edsoo.ru/00ade348
21 XUMHUYECKUE CBOMCTBA TAJIOTCHOB brbamorexa [HOK
https://m.edsoo.ru/00ade488
XnopoBojopoa. CoJisiHast KHCIIOTA,
22 XUMUYECKHE CBOMCTBA, MOTyUYCHUE brbmmorexa LOK
> HOMYH ’ https://m.edsoo.ru/00ade64a
MIPUMECHCHHE
[IpakTuueckast padora Ne 2
23 «[Tomy4ueHne COJITHON KUCITOTHI bubmorexa HOK
YHEHpE 6077 ’ https:/m.edsoo.ru/00ade64a
n3ydeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSAM
24 XUMHYCCKUAX PEaKIUi, eCITH OJWH U3 bubmorexa IOK
p ’ https://m.edsoo.ru/00ade802
peareHTOB JIaH B U30BITKE
o5 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynms https://m.edsoo.ru/00adea28
AnnoTponHbie MOIU(UKALIUN CEPHI.
26 Haxoxnenue cepbl u €€ coeTMHeHUN bu6mmoreka [IOK
B IIpupoJie. XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00adec8a
cepbl
97 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(hu3UYecCKre 1 XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adec8a
Oxkcunpl cepbl. CepHas KUCIOTA,
28 (hM3UYeCcCKre U XUMUYECKUE CBONCTBA. bubmorexa HOK
’ https://m.edsoo.ru/00adeea6
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKAIIHE B
29 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnunoreka [JOK

MOJIYYCHUA CCpHOﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsAA3HCHUC

https://m.edsoo.ru/00adf004




OKpY’KaroIlEel Cpeibl COCTUMHEHUSIMU
cepbl

Briuucienne maccoBOM 0JIU BBIXO1a

bu6mmoreka [{OK

30
MPOJYKTa PEaKIun https://m.edsoo.ru/00adf180
OO611ast xapakTepUCTUKA IJIEMEHTOB
VA-rpynisl. A30T, paclipoCTpaHEeHHE bubnuorexa [JOK
31
B Npupoje, puznueckue u https://m.edsoo.ru/00adf306
XHMUYECKHE CBOMCTBA
AmMuak, ero ¢usnueckue u
32 XUMHYECKHE CBOWCTBA, TIOJyUYCHUE U bubmorera [JOK
’ yi https://m.edsoo.ru/00adf518
MIPUMCHCHHE
33 Conu aMMOHUS, UX PU3NYECKHE U bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf68a
[IpakTuueckast padota Ne 3
34 «ITomyuenne aMmmuaka, U3y4eHUe ero bubmorexa IOK
. v > MY https://m.edsoo.ru/00adfc20
CBOHCTBY»
35 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
bu6mmoreka [JOK
36 C 7
O ESOTHOM KHCTOTET https://m.edsoo.ru/00adfebe
®ochop. Okecup dhochopa u
37 (1)00(%)0 pHa}I ann((l))m q)(bI/II)BI/I(‘I\Q:KI/Ie u bubmorexa HOK
p N https://m.edso0.ru/00ae006¢c
XUMHYECKUE CBOMCTBA, MOJIyUYeHUE
Hcnons3oBanue HUTPAToB, hochaToB
U coJieif aMMOHUS B Ka4eCcTBe
N bubmuoreka [JOK
38 MUHEPAIbHBIX YI0OpEeHH.

3arpsi3HeHUE PUPOTHON CPebl
COEIMHEHUsMH a30Ta U pochopa

https://m.edsoo.ru/00ae027e




Yraepoa, pacipocTpaHEHHE B

39 npupoje, GU3nYecKre U XUMHUECKUE bubmiorexa LIOK
N https://m.edsoo.ru/00ae054e
CBOMCTBA
Oxkcunpl yriaepoja, ux Gpusndeckue u
40 XHMHUYECKHE CBOMCTBA. bubmmoreka [{OK
DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00ae080a
cBsi3aHHbIe ¢ okcuoM yriepoaa(lV)
41 YronpHas KACIOTa U €€ COJIU bubmorexa HOK
https://m.edsoo.ru/00ae0bf2
[IpakTuueckas pabora Ne 4
42 "[TomyueHne yriaekucioro rasa. bubnuoreka [IOK
KauectBennas peaxius Ha kapOOHAT- https://m.edso00.ru/00ae0el8
noH"
[TepBoHauanbHBIC IOHATHS 00
43 OpraHUYeCKHUX BEIIECTBAX KaK O bubmorexa [OK
https://m.edsoo.ru/00ae103e
COCTMHEHUSX YTIIepoia
44 Kpemnwuii u ero coenuHeHUst bubmorexa LOK
https://m.edsoo.ru/00ae1156
[Ipaktuueckas padota Ne 5. Permenue
45 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnnoreka [JOK
«BaxHeiine HeMeTaIbl U UX https://m.eds00.ru/00ael156
COCTUHCHUS»
O00011IeHNE U CUCTEMATH3AL[ 1S
46 3HaHMM 10 TeMe «BaxkHeme bubmorera [JOK
https://m.edso00.ru/00ae1278
HEMETaJUIbl M KX COCTUHCHUS
KonTtponsHas padora Ne 3 mo Teme
N bubmuoreka [JOK
47 «BaxxHeie HeMeTaIbl U UX

COCAUHCHU A

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




OOm1ast XxapakTepUCTUKAa XUMUYECKHX
3JIEMEHTOB — METAJIJIOB.
Merammueckas CBs3b U

bubmmoreka [{OK

48
METAJUIMYECKass KPUCTAJUTNYECKAS https://m.edsoo.ru/00ae14b2
pemérka. Gu3nyecKre CBOMCTBa
METAaJIOB
XUMHYEeCKHE CBOMCTBA METAJIJIOB.
49 DIEKTPOXUMUYECKHAN P bubnmorexa LOK
P " P https://m.edso0.ru/00ae15e8
HaIpsHKEHUN METaJIOB
O61ue crnocoObl NOTY4YEeHUS
metauioB. CriaBel. Beruncnenns no
50 aBHEHMSIM XUMHUYECKUX PEAKINI bubmmorexa [OK
yp p i https://m.edsoo.ru/00ae15e8
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
npuMecH
51 [TonsaTHE O KOPPO3UU METAJIOB
bu6mmoreka [IOK
52 €JI0YHbIE METAJIJIBI
1 https://m.eds00.ru/00ae1886
OKCuIpl ¥ TUAPOKCHUIBI HATPUS U bubnuoreka [JOK
53
KaJus https://m.edsoo.ru/00aelae8
54 Illenoyno3eMeNbHBIC METAJIIbI — bubmuoreka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00aelc64
Baxxueiimme coequHEHUS KAJIbIIHL.
55 JKécTkocTh BOABI M CIOCOOEI €€ bubmorexa LIOK
A https://m.edsoo.ru/00aelc64
yCTpaHEeHHs
[IpakTuueckas padora Ne 6
56 "KEcTKOCTL BOABI U METOIBI €€ bubmorexa [IOK
| https://m.edso0.ru/00ae1d86
YCTpaHEHHUS
57 AnroMuH#i bu6mmoreka [JOK




https://m.edsoo.ru/00ae35e6

AmboTepHbIe CBOWCTBA OKCHIA U

58

TUAPOKCHIA
bubmmoreka [{OK

59 Keneso 1

https://m.edso0.ru/00ae3de8

60 OKcuibl, THAPOKCUIBI U COJTH JKETe3a bubnuorexa [JOK
(a1 https://m.edsoo.ru/00ae1750
[IpaxTnueckas padota Ne 7. Pemenue

61 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxxnennne MeTalIbl U UX
COCTUHCHUS
Berurcnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3

62 peareHTOB JIaH B U30BITKE WIIH
COJICPXKUT IpUMeECH. Berauciienus
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakiuu
O0o00IIeHNE B CHCTEMAaTH3aLIH

63 3HaHHUM 1o TeMe «BaxkHeime bubmorera [JOK

https://m.edso00.ru/00ae3f50
HEMETaJUTbl M KX COCTUHCHUS)
KontponbHas padota Ned4 o teme
64 «BakHeiire MeTalIbl 1 UX bubmiorexa LOK
https://m.edso00.ru/00ae4270
COCTUHCHUS»

65 Bemectsa u marepuaisl B bubnnoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae4270
XUMHUECKOE 3arps3HEHUE

. bubnmuoreka [JOK

66 oKpyxarolien cpeasl. Poiab xumuu B

PCHICHUH 3KOJIOTUYCCKUX HpO6J'I€M

https://m.edsoo.ru/00ae0dOa




. bubnmoreka [JOK
67 PesepBHbIit ypok. 1 https://m.edsoo.ru/00adb33c
. bubnuorexa [JOK
68 PesepBHbIit ypok. 1 https://m.edso0.ru/00ad9cb?2
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