


HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxe Ha ocHOBe (peaepalibHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIECOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma no xumum naéT MpeACTaBICHHE O LEAX, OOIeld CTpaTeruu
oOydeHHsI, BOCIIUTAHUS W PA3BUTH OOYUYAIOIIMXCS CPEICTBAMH YYEOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHE TIO
paszmenaM W TeMaM TPOrpaMMbl MO XHMHUH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH COJIepXKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYaroIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TpEeAMeTa IS
peannzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHON
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yJbTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBLHON JCATCIBHOCTH OOYYarOIIErocs IO
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro NpeJCTaBIeHUl 0 MaTEpPUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUpPYEMbIE XUMHEN MpPe/ICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
AHEPrUu U 00 SBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TII0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHusl KyJIbTYpPhl JIMYHOCTH, €€ oOmed u (QyHKIIMOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(HECCHOHATLHOM JCSITEIILHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
colepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorHYecKu
aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XHUMHH Ha ONIPENECTIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX TMOHSATUM
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUA O XHMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHBI TI0
MPUHIIMITY TIOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHUW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS TMOCIEAOBATEIBLHO OT
OJIHOTO YpPOBHS K JIPYrOMYy, BBINOJHIS (PYHKIUHU  OOBSCHEHHS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUS O XUMHYECKOW COCTABIISIONICH HAayYHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YyUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaroMHUi MUDP»,
«buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUHM XUMHUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUNA OCHOB
XUMHYECKOM  HAyKM Kak  00JlaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHMM — BaXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, SA3blKa HayKd, B MPUOOIICHUH K HAYyYHBIM METOJaM IMO3HAHUS TPH
U3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUW W WX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOTO
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAYEHUE NMPUOOPENN TaKUE LEH, KaK:

— (GOopMHpPOBAaHUE HWHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
O0Oy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOydJaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETHHOCTH, TO3HAHUS W
CaMOITO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIMI), WUMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE ISl PA3IUYHBIX BUAOB JIESTEIbHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUPa, UCIOIb3Ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NP U3YyYEHUU
XUMHH, TPUMEHATh MX MNPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUMXCS TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /i1 BBIPAOOTKH SKOJOTUYECKU
1[eJeCO00pa3HOro MOBEACHUS B OBITY W TPYAOBOM JAESITENIBHOCTH B LEAX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpoduiss U  HamNpaBJI€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [IoHsATHE O MeTOax MO3HAHUA B XUMUHU. UUCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA coOcCTaBa BemiecTB. OTHOCUTENIbHAs aTOMHas Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMmamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (MIaBleHue BOCKA, TassHUE JibJla, pAaCTUPaHHUE caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCJIOTOM)
ABJICHUN, HAONMIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakiuil (pa3noxkeHue caxapa, B3auMOACHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, pasznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICHCTBUE
xene3a ¢ pactBopoM cosr meau (1), m3yueHue cnoco0oB pa3iesieHust CMECei: ¢
NOMOIIBI0  MarHuTa,  (WIbTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomatorpadus, MPOBEICHUE OYHCTKHA IOBApPEHHOW COJHU, HaOII0JIeHUe U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBo. Haxoxmenue kucimopoga B MpuUpoje, PU3NYECKUe U XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W MTPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIHS KUCIOPOIa.

TeroBo#t dhPexT XUMUIECKON pEeaKIuu, TEPMOXUMUYECKUE YPaBHCHUS,
9K30- U SHJOTEPMHUYECKHE peakluu. TOIMIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bogopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
HacpllienHble 1 HEHACHIIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BEIIECTB B BOJE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MNpUpOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJIBI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus Heoprannueckux coeaunenuid. Oxcunpl. Kitaccudukarus
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM(pOTepHbIE) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHWN: HIENOYM M HEPACTBOPUMBbIE
ocHOoBaHMA. HomeHknatypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Comu. Homenkiatypa coneil. @PU3MYECKME M XHUMHUYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
noJIydeHue, coOupaHue, paclio3HaBaHWE M HW3Y4YEHHWE CBOWMCTB KHCIIOpOJA,
HAOIOJICHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUS U TMPEKpallleHUs] TOpeHHusl (MOo)Kapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHME UWX CBOWMCTB, TMOJy4YeHUE, COoOUpaHue,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpeHHe), B3aUMOICHCTBHUE
Bogopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCIIONB30BAHUE BUAEOMATEPHAIIOB),
HaO/toleHne  00paslloB  BEHIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIEW pacTBOPEHHOIO
BEILECTBA, B3aMMOJICHCTBUE BOAbI C METAJUIAaMH (HATPUEM U KaJbIIUEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3UYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKM MHIMKATOPOB B pPacTBOpax KHUCIOT U IIEJIOYel, HW3y4YEHUe
B3aumMojieicTBusi okcuna Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajlla JpyTMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4y MO0 TeMe «BaxHeliine KiacChl HEOPraHWUYECKUX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknit 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTrkomepuoanas W JUIMHHONEPUOMHAS (HOPMBI
[Tepuonuueckoit cuctembl xumuueckux odiaemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTtOoMHBIX sAaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEKTPOHHBIX 000J04YEK aTOMOB MEPBHIX 20 XUMUYECKHX DJIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIaM U NEPUOIAM.
3nauenue llepuonnueckoro 3axkoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiit IKCnepumenm:

u3ydeHrne 0oOpas3IoB BEIIECTB META/NIOB U HEMETAJIOB, B3aUMOJIEHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNnpeIMETHBIX CBSI3€H MpU M3YYEHUH XUMHHU B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHaldW3, CHUHTE3, KiIaccuduKaius, MepUOIUIHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTB, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIeCTBa, ra3, (pu3nyecKkue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHYECKasl peaKU s

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUU C IIOJIO)KEHUEM HieMeHTOB B llepuoamdeckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©  HOMEHKIATypa  HEOPTaHMYECKHMX  BEIIECTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCITMHEHNM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKUX peakuid MO pa3IMYHbIM MOpHU3HaKaM (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY (D deKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKHUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX  XMUMHUYECKMX peakuusx. lIoHsTHE O TOMOTeHHBIX H



reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DAKTOpBI, BIHSIONIME HA CKOPOCTh XUMHUYECKOW PEAKLIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIE  PEAKIIUM, JJICKTPOHHBIM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HE3JICKTPOJIUTHI. KaTMoHbI, aHMOHBL. MeXaHW3M [OUCCOLUMAIUM BEIIECTB C
pPa3IMYHBIMU BUJAMHU XMMHYECKOU CBs3U. Ctenens auccouranuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIll€HHbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBAaHUW W COJIEH B CBETE MPEACTABICHUN 00 SIEKTPOTUTHYECCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTayioB (rpadura U aimMasa), CJIOXKHBIX BEIIECTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUAIMU KHUCIOT,
miesioue u cosei (BO3MOXKHO UCTIONb30BAHKE BUICO MAaTEPUAJIOB), TTPOBEICHHE
OTIBITOB, WIUTIOCTPUPYIOMINX MPU3HAKK MPOTEKaHUSI PEAKIMi MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHUMYECKUX BEIIECTB C ITOMOIIbIO KAUYECTBEHHBIX pPEAKLHMl Ha HMOHBI,
pelIeHne SKCIEPUMEHTAIbHBIX 3aa4.

HemeTaJibl 4 MX COeIMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJopa
(B3auMozeiicTBUE C METaUIlaMU, HEMETa/IaMH, HIeJIo4YaMH). XJIOPOBOAOPOI.
CongHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHUue, npuMmeHenue. Jlelicteue
XJIOpa W XJIOPOBOAOPOAA HA OpraHu3M 4YelIOBeKa. BaxkHeiline XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapaktepuctuka d1eMeHTOB  VIA-rpymmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa M cepbl. AJUIOTPOIHbIC
MOAU(PUKAIIMKA KUCIOPOIa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, ¢GU3MYECKHe MW XUMHYecKue cBoucTBa. OKCHUIBI CEephl  Kak
MPEICTaBUTEN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cneruduyeckne). XUMUIECKUE PEaKIINH, JeKalliue B OCHOBE MPOMBIIIICHHOTO
crioco0a mosydyeHus: cepHoil Kucinothel. [IpumeHenue cepHoil kuciotel. Coiu
CePHOM KHCIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCNVMHEHHI B MpUpoAe. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl
COEIMHEHUAMM Cepbl (KUCIOTHBIE OXAM, 3arpsi3HEHHE BO3/yXa U BOJOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

OO6uias xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIEHUA. A30T, pacrnpoCTpaHECHUE B



npupojie, GU3ndecKre U XUMMUYeCKre cBoicTBa. KpyroBopoT a3oTa B MpUpoOje.
AMMUak, ero pusznueckue U XUMUYECKUE CBOMCTBA, OJIyYeHUE U IPUMEHEHHUE.
Conu amMmoHUs, MX (PU3UYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIIOTa, €€ IMOIy4YEeHHUe,
¢usznueckre U XUMHUYECKHME CBoOWcTBa (0OlIMe Kak MNpeacTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE JTOXKIH, 3arPSI3HEHUE BO3AyXa, MOYBbI
u BosnoémoB). Docdop, amnorponusie Mmoaudukanuu Gocdopa, huznyeckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  docdhopHas Kuciora,
¢usznueckre 1 XUMHYECKHE CBOICTBA, noydyeHue. McnonbzoBanue GocdaTtoB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1eMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIEHUS. YTJIEepOa, alIOTPOIHbIE
MoauUKaIMK, PacHpOCTpaHEHHE B TpUpoJe, (DHU3NYECKHMEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoge. OKcuabl yriiepona,
uX (U3MYECKUEe M XUMHYECKHE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOIEMBbI, CBSI3aHHbBIE C OKCHIOM
yraepona (IV), rumoreza riaoOaJibHOrO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMUECKHME M XHUMHUYECKHE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHaT-
noHbl. Mcrnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHast kuciora). llpupoaHple HCTOYHMKH  YTJIEBOJOPOAOB  (YroJib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KUpaX,
Oenikax, yrieBoJax — M UX POJIM B KM3HU 4esoBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHuss kpemHus B mpupoxae. OOmue mpencraBieHusi o0
okcuae kpemHus (IV) u xpemHueBoi kucnore. CUIIMKaThl, ©X UCIOJIb30BaHHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHeiiiine cTpouTenbHble MaTepHalIbl: KepaMuUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30MacHOTO UCTIOIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBE/ICHNE KAaY€CTBEHHBIX PEAKIIUN Ha XJIOPHUI-MOHBI U HAOIIOACHUE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXkaromue (pu3ndecKkne U XuMHUYECKUE
CBOMCTBAa TaJOT€HOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), O3HAKOMJICHHE C oOOpas3laMu XJIOPUIO0B (TaJOTeHUOB),
O3HAKOMJICHHME C o0pa3umamMu cepbl M €€ COECIUHEHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaNOB), HAOIIOEHNE TMpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiui Ha CcyabpaT-uoH W HAOMIOICHHE TMpU3HAKA €&
MPOTEKaHMs, 03HAKOMIICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa U ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHUJEOMATEpHUAIOB), oOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUe, COOMpaHue, pacrio3HaBaHuEe U
M3yYEHHUE CBOMCTB aMMHaKa, IMPOBEJACHHE KauyeCTBEHHBIX pEaKIuid Ha HMOH



ammoHust u  (QocdaT-uOH W  U3yYEHHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YYEHHUE MOJACICH KPUCTAIITUYECKUX
peméTok anMmaza, Trpaduta, QyIepeHa, O3HAKOMJIEHHE C MPOIECCOM
aZcopOIMKM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3yYCHUE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl M M3YYECHUE TMPU3HAKOB HX MPOTECKAHUS, O3HAKOMIIEHUE C
NPOAYKIMEN CUIUKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHHUSY .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX NOJI0KEeHUA B [lepronueckoil cucteMe XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaIIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpsoKEHU MeTaioB. Du3nYeckue M XUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONydeHUs MeTauioB. [loHSATHE O KOPPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: TosiokeHUWe B Ilepuoguueckoid  cucTeMe
XuMHYeCcKuX 31eMeHToB /. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXO0XKICHUE
B npupojse. dusznueckne M XUMHUYECKHE CBOWCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IenoYHbIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuoguueckoit cucreme xumuueckux osnemeHtoB J[. M. Mennaeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne U XUMHYECKHUE
CBOWCTBA MarHusg W Kalbliud. BakHeiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHui: moyiokeHue B Ileproanyeckol cuUCTeME XUMHYECKUX
sanementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B Ileppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xeneza (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ oOpasllaMd METAJJIOB M CIUIaBOB, MX (HU3UYCCKUMHU
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UMU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, IIPOIIECCA TOPEHUS JKEJIE3a B KUCIOPOE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHUANIOB), MPU3HAKOB IPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEIe3a
(IT) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE MPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HATpUs, Kalusd W Kalblus (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), HCClIeIOoBaHUE aM(pOTEPHBIX CBOICTB
TUJIPOKCHIA AIIOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U X COEIUHECHUS).

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuansl B IOBCEIHEBHOM JKU3HU 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKaoIel cpepl (mpeaenbHas JOMyCcTUuMas
KoHIIeHTpamusi  BemlectB, pgainee — I[IJIK). Ponp xumum B pemieHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYUHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NepUOAUYHOCTh, HaAOIIOACHUE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUN 3apsjl, MPOBOJIHHKH,
NOJYIPOBOAHUKH, AUDJIEKTPUKH, (DOTOIJIEMEHT, BEHIECTBO, TENO, OO0BEM,
arperaTHoO€  COCTOSIHME  BEIlleCTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, Apixanue, 6uocdepa, 3KocucTeMa, MUHEPAIbHbIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIILHOM  JIEATETLHOCTH B  COOTBETCTBUU C  TPAJULIUOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAKalOT TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEAWI0, MOHUMAaHUs 3HAYCHUS XUMUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHopMalMer O TEPEeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUSI:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4yeOHOMCCIE0BATeIbCKOM, TBOPYECKOW M APYTHUX
BUJAX JIEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOMN JIEATEIbHOCTH
IIPU BBIMOJIHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEeATENIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE NOBEIAEHHWE U IOCTYIKHM CBOHUX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU U COCTABIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIE HA MOJY4Y€HUE HOBBIX 3HAHUUN
M0 XWMHH, HEOOXOIWMbIe mJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHOM  JINTEPATypoi, JIOCTyNHBIMHU  TEXHHUYECKUMH  CpPEICTBAMHU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH 3>KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHUsi), HEOOXOJAMMOCTH COOJIIOJCHUsI TMpaBwil  O€30MaCHOCTU  MPH
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3ysibTaTaM TPYAOBOU JAEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHMCHCHHS MPEIMETHBIX 3HAHHWH 10 XWMHH, OCO3HAHHBINA BHIOOD
WHJVMBUAYabHOW  TPACKTOPUM TMPOAOJDKEHHMS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, YyCHemHon TpoPeCCUOHANBHONW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOIMMBIX YMEHHH, TOTOBHOCTHh QJallTHPOBATHCA B MPO(ECCHOHATBHOM
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro obpasa >KW3HHU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, ITOTy9acMbIe TIPU U3YYCHUU XUMUH, IS
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJOTHYECKOT'O MBIIIICHHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NOPUHIIMI, TUIMOTEe3a, (akKT, CHCTeMa, NPOIECC, AKCIEPUMEHT M Ipyroe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JeHcTBUs (IMO3HABATEIbHbIC, KOMMYHUKATHBHBIC, PETYIATHUBHBIC),
KOTOpBhIE 00€creunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIacCU(UKAIIMM XUMHUUYECKUX BEIIECTB U XUMHUYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCE MO3HAHMS TMOHATUSA (TPEeIMETHhIE |
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
U ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTaBICHUN  BBISBIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MPOIIeCCax U SIBICHUSIX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (HhOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0/IaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeTaHHOU paboTe.

Pab6ora ¢ undgopmanmeii:

yMeHUE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CripaBOYHBIE m1ocoOus, pecypchl HWHTEepHETa), KPUTUYECKH OIICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3aJ1au ONPEACIEHHOTO TUTIA, MPUOOPETECHUE ONbITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJIB30BaHUS PA3JIMUHBIX TMOHMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHGOpMAIMK ¥ WUTIOCTPUPOBATH pEIIaeMble 3a7aud HECIOKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE UCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH MPUPOJTHOM CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) MO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pe3yJbTaThl IO3HABATEIbHOMU
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pEe3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIECTB, YIE€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  JIESITENbHOCTH IMPU  PELICHHUH
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIUS COBMECTHBIX JEHUCTBHI, OMpeNesieHHEe KPUTEPUEB IO OIECHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOUPATh Haubosee 3 PEeKTUBHBIE CIOCOOBI PEIICHUST YYEOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYUYCHHOTO PE3yJIbTaTa 3asiBICHHOW LEIU, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeIiaracéMble B YCIOBUH
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeamMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepaiibHONW paboyelt MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA HAay4yHbIC 3HAHHS, YMEHHUS U CIIOCOOBI
nercTBui, cneuuduyeckue IS TpeAMETHOM obnactu «XuMUA», BUIBI
NEATENbHOCTA MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIPETALNH,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUY€OHBIX U HOBBIX CUTYaIUSIX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas JOJi1 XHUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKasl peaKius,
KJ1accu(puKaIus peakiuii: peakiiuu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuTadb, paJAUYC aTroMa, XUMHUYECKas CBA3b,
NOJISIPHAs W HEMOJIsIpHash KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JdOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
OPUMEHATH 3TH MOHITHUS NP ONMCAHUH BEUIECTB U UX NIPEBPALICHU;

e WCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OpMyI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAMICKHOCTh BEIIECTB K ONPENEIEHHOMY KIaccy
COeIMHEHUN 1o (QopmyliaM, BUJ XUMHUUYECKOW CBSI3M (KOBAJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUsI MACChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;

e ONHUCHIBATH W XapakTepH30BaTh TadMMuHyl0 (Gopmy Ilepuoamueckoit
CHCTEMBl XHMHWYECKUX DJJIEMEHTOB: pAa3jinyaTh IIOHITUSA «IJIABHAS
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», manbie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MenzeneeBa» € YHCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsaja  sapa, oOIllee 4YucCio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMYECKUE
BEIIECTBA, XUMHYECKHUE PEaKIUH (10 YUCITY U COCTaBY YYaCTBYIOUIUX B
peaKkIuu BeIleCTB, MO TeIOBOMY Y PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIACCOB,  TOATBEpXKAas  OMHCAaHWE  MpUMEepaMu
MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIIN;
NPOTHO3MPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TIPOTCKAHHUS XHUMHUYECKUX
IpEeBpaIIeHU B Pa3IMYHBIX YCIOBHAX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MacChI
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BELIECTBA B pPacTBOpE, MPOBOIUTH
pacuéThl MO0 YPAaBHEHUIO XUMUYECKOU PEAKITNH;

NPUMEHSATh OCHOBHBIC OIEpAIlMM MBICIUTEIILHON JEATEIbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMAaTU3aluIo,
KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CIICJACTBEHHBIX CBS3CH — JIs
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX PEaKIUi, €CTECTBEHHO-
Hay4YyHbIE  METOABl  TO3HaHWS —  HAONIOJCHWE, HW3MEpeHHeE,
MO/ICTHPOBAHHE, YKCIIEPUMEHT (peabHBIN ¥ MBICIICHHBIH );

CIeIOBaTh ~ TMpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHUSAMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJIYUYCHHUIO U COOMPAHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUrOTOBJICHUIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM /o€l  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB WIEJNOYEH W  KHUCIOT C  TOMOIIBIO
UHIUKATOPOB (TakMyc, heHodTanenH, METUIIOPAHXK U JIpyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PAcKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKUX MOHSATHUM: XUMUYECKUI
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
adekT peakuuu, MOIb, MOJSPHBIM 00BEM, PacTBOP, SIESKTPOIHUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCICHHE U  BOCCTAHOBJICHHE,
aloTponusi, amMQpOTEpPHOCTh, XHWMHUYECKash CBs3b (KOBaJIGHTHAs,
WOHHAsl, MeETaJuIMuecKas), KpUCTAJUIMYECKass pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHSATUUH U
OPUMEHSATH 3TU HOHITHUS MPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BATh XMMHUYECKYIO CHMBOJMKY JUIsl COCTaBieHUS (HopMyll
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAeisATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, MPUHAMIEKHOCTD
BEILECTB K OMNpEAeIEHHOMY KJIacCy COEIUHEHUU 1o ¢GopmyiaM, BUJ
XUMUYECKOW CBA3M (KOBaJEHTHAs, MWOHHAs, MeETa/lInueckas) B



HEOPTraHWYECKUX COCUMHEHUSX, 3apsi] MOHA IO XMMHUYECKOU (opmyie,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akonHa [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoit CUCTEMbI XUMHUUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJlaBHas noArpynna (A-rpynmna)» U «mnoOodHas
noarpynna (b-rpymnma)», manbie U OOdbIIME TEPUOJBI, COOTHOCUTH
0003HauYeHusl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsiA sjpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpefiefieHe HUX MO DJJICKTPOHHBIM CJOSIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COEUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYeCcKue
BEIIECTBA, XUMUYECKUE PEaKIUH (110 YUCITY M COCTaBY YYacCTBYIOUIUX B
peakiuy BEHIeCTB, MO TEMIOBOMY A(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEp)KIas OMNHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW ITUCCOLMALMM KHUCIOT,
HIeJIoYed M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE TN'€HETUYECKOU CBSI3M MEXKAY BEIECTBAMHU PA3IUYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX MPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pPacy€Thl MO YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia  TOJB30BAHUS  XMMUYECKOW  TIOCYIOM U
nabopaTopHbiM O0OpYJOBaHHEM, a TaKXKe MpaBwiIa OOpalIleHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTMBITOB MO TMOJMYYCHUI0O U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO Ta3a);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAaclO3HaBaTh OMNBITHBIM NYTEM XJIOPUI-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIINUE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOU JIESITEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTHU3AlIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — N1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAYyUYHbIE METObI



MO3HaHUsI — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IlepBoHavajibHble XUMHYECKHE MIOHATUSA
XUMHSA — BakHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuorexa [JOK
' U [IPAKTHYECKOU https://m.edso0.ru/7f41837¢c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB
51 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
bu6mmoreka [JOK
2.4 HEOPraHNYeCKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnuyeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

3. 1 XUMHNYCCKUX DJIICMCHTOB
! https://m.edsoo.ru/7f41837¢c

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKuCIUTENHHO- 3 L bu6moreka [IOK

' BOCCTAaHOBUTEJIHHBIE https://m.edso0.ru/7f41837¢
peakiuu

TITOro 16 DasLel 15 bu6moreka [IOK
pasiery https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO
68 4 5

YACOB II10 ITPOTPAMME



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

9 KUIIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH . 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHBIE
1.2 3aKOHOMEDPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1 :
XUMUYECKUE PEaKINU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl 1 UX COeIUHEHU S
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnst. ["anorenst
OO6mras xapakTepucTUKa
B P P bubmuoreka [JOK
2.2 XUMHUYECKUX AJIIEMEHTOB 6

VIA-rpynnel. Cepa u e€

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

COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nOIMoTEKA
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
3. Baxneiimne MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne [ara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bcero U3yYeHus o0pa3oBartejibHbIE
padoThI padoThl
pecypchl
[Ipenmer xumuu. Poss xumuu B
1 ’KU3HU UejoBeKa. Tena u 1 bubmorexa HOK
' https://m.edsoo.ru/ff0d210c
BeIlleCTBa
9 Ilonarue o MeTo1ax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabota Ne 1
«IIpaBmiia paboTHI B
3 J1a00paTOPHUU U IIPUEMBI 1 1 bubnnorexa LIOK
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOpHBIM
000pyI0BaHUEM
YucTele BEecTBa U CMECH. bubnuorexa [JOK
4 y 1
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTiueckas pabora Ne 2
5 «Paznenenue cmeceit (Ha 1 1 bubnuoreka [[OK
MpUMEPE OUUCTKU NMOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 A
TOMBI M MONCEIRE 1 https://m.edsoo.ru/ff0d2a6¢c
7 Crpoenue atomoB. CocTaB 1 bubnunoreka [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

aTOMHBIX saep. M30Tombl

https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

8
[Tepunoaunueckoit cucremsl /1. U. https://m.edsoo.ru/00ada6hbc
Meneneera
XuUMHYECKUE dJIEMEHTRI. 3HAKU
9 (CUMBOJIBI) XUMHUYECKUX bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
10 [IpocThle 1 clOKHBIC BENIeCTBa bubmorera [JOK
p B https://m.edsoo.ru/ff0d2a6c
11 ATOMHO-MOJIEKYISIPHOE yUCHHUE brbmorexa [OK
YIAP v https://m.edsoo.ru/ff0d2d50
3aKoH NOCTOSIHCTBA COCTaBa
BeliecTB. XUMHIECKas bubnuorexa [JOK
12
dhopmyna. BaneHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHX JIEMEHTOB
OtHOcHTENbHAS aTOMHAs
bu6moreka [IOK
13 Macca. OTHOCHTEIIbHAS
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAsi Macca
14 MaccoBas 10J1s1 XAMAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
15 KoaunuectBo BemecrBa. Moib. bubnuoreka [[OK
MognspHas macca https://m.edsoo.ru/ff0d5230
16 dOu3nYeCKue U XUMUYECKHE bu6mmoreka [JOK
SIBJICHUSI. XMMHUYECKasl peaKkuus https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haku u yciaoBus bubnuorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

MPOTCKAHUA XUMHUYCCKUX

https://m.edsoo.ru/ff0d3al6

peakuui
3aKoH COXpaHEHHUs MacChl
18 BEIIECTB. XUMHUYECKHE bubnmorexa LOK
) https://m.edsoo.ru/ff0d3b88
YpaBHECHUS
Brerancnenns KoJIm4yecTBa,

19 Macchl BEIIeCTBa 110 bu6morteka [IOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus xumuaecknx

20 peakiuii (CoeTuHeHNs, bu6moreka [IOK
pa3JoKeHUs, 3aMEIIECHUS, https://m.edsoo.ru/ff0d3f34
oOmMmeHa)

M. B. JIoMOHOCOB — y4€HBIi-
21 sHImKIoneaucT. O0oO0IIeHNEe U bubmmorexa LOK
’ N https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMs 3HAHUI
Kontponbras padota Nel no
22 TeMme «BelecTsa 1 XUMUYECKUE Eubmrorexa ITOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cMech rasos. Cocras
23 BO3. yxa Kucmopon — snement Eubmorexa HOK
yXa. P https://m.edsoo.ru/ff0d448e
1 npoctoe BemiectBo. O30H
dusnyeckre U XUMUYECKHE
24 CBOICTBa KHCIIOpOaa (peaKkuu bubnmoreka [JOK

okuclieHus, Topenue). [lonstue
00 oxcuaax

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

CrniocoObI mosryyeHus
KHCII0po/ia B 1a00opaTtopuu U

bu6mmoreka [IOK

25
IIPOMBIIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TennoBoit 3¢ dexT XumMIIecKoit
€aKINH, [TIOHITHE O
26 Ee MI(I)XHMHHCCKOM ABHEHUU bubmorexa HOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUIECCKHIX
peaKIusx
TommuBo (HedTh, yTroab u
27 METaH) 3z(¢r j)sHe:I:e BO3/lyXa Bubnmorexa [JOK
) p yxa, https://m.edsoo.ru/ff0d4c4a
CrocoObI €ro MPeI0TBPAIICHHS
[TpakTruueckast pabota Ne 3 o
28 teme «[lomyduenue u cobupanue bubnuoreka [IOK
KHUCJIOpO/JIa, U3YYEHUE €0 https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
Bomopom — aiieMeHT ¥ mpocToe
29 BE He(I:)Tlfo Haxoxnenune 1? bubmmorexa IOK
m ’ A https://m.edsoo.ru/ff0d4dd0
pUpoJIe
dusnyeckue 1 XUMHUYECKHE
30 CBOIiCTBa BOAOpOJa bubmorexa [TOK
Aoposa. https://m.edsoo.ru/ff0d4dd0
[IpumeHeHnne Boopoaa
31 [ToHsATHE O KACIIOTAX U COJISAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
39 CriocoOsl mostyueHus: BOAOPoaa bubnmoreka [JOK

B J1abopaTtopuu

https://m.edsoo.ru/ff0d4dd0



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

[Tpaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bu6mmoreka [IOK

33
BOJIOPO/JIa, U3YUYECHHUE €0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

34 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenus o00néma,

35 KOJIMYECTBA BEIIEeCTBA rasa o bu6morteka [IOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Boraucnenus 00EMOB Ta30B 110

36 YPAaBHEHUIO PEAKIIMHU Ha OCHOBE bubnuoreka [JOK
3aKOHA OOBEMHBIX OTHOIICHHUMA https://m.edsoo.ru/ff0d5708
razoB

37 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

38 CocraB ocHoBanuil. Ilonstue bubnuorexa [JOK
00 MHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTEb.

Hacrwimennrsie n
39 HEHACBIIICHHBIC PACTBOPHI bubmotera [JOK
B P PEL https://m.edsoo.ru/ff0d5b40
MaccoBas /10715 BelllecTBa B
pactBope
IIpakTtuyeckas padora Ne 5 o
bu6mmoreka [JOK
40 teMe «IIpurorosnenne

pacTBOPOB C ONPEAEIEHHON

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

MAacCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

KonTponsnas pabora Ne2 no

bu6mmoreka [{OK

41 K .B .

TEME (RUCIOPOA. BOR0po https://m.edsoo.ru/ff0d6342
Bopa»

42 OKCHUIBI: COCTaB, bu6morteka [IOK
KJ1accU(pUKaIus, HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue n xXumMu4eckue

43 CBOMCTBA KUCJIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

m OcHoBaHUsI: COCTaB, bu6moreka [IOK
Kiaccudukanys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
[Tonydenne u xuMu4uecKue bubnuoreka [IOK

45 . .

CBOMCTBA OCHOBAHMMU https://m.edsoo.ru/ff0d67ca
Kucnorsl: cocras, bubnuorexa [JOK

46
Kkiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2

47 [Tonydenune u xuMuuecKue bubnuoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

48 HOMEHKJIATypa, CII0COObI bubnuorexa [IOK
MOJIY4YEHUS, XUMHUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpaktuyeckas padora Ne 6.

bu6mmoreka [JOK
49 Pemenue skcriepuMeHTaIBHBIX

3aaa4 110 TCM¢C «OCHOBHBIC

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

KJIACChl HEOPraHUYECKUX
COEIUHEHUI))

I'enetmueckas CBA3b MCKOY

bu6mmoreka [{OK

50 KJIAaCCaMH HEOPTraHUIECKUX
. P https://m.edso0.ru/00ad9a50
COCTMHEHU N
51 O06001IeHre 1 cucTeMaTU3aIus bubnuotexa [JOK
3HAaHUMN https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no
52 TeMe "OCHOBHBIC KITACCHI brbmorexa [IOK
. https://m.edsoo.ru/00ad9ela
HEOPTaHUYCCKHUX COCTMHCHHIMA
[IepBble ONBITKH
53 KJIacCU(PUKAIUA XUMAYECKUX bubnuorexa [JOK
aneMeHToB. [loHsiTHE O rpymnmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJIIEMEHTOB
[Tepuonnueckuii 3aKOH U
54 [Tepuonnueckas cucrema bubnuoreka [IOK
XUMHUYeCcKuXx djaeMeHToB 1. Y. https://m.edsoo.ru/00ada52c
Meupeneena
55 Ilepuoasl, rpyIIIbL, TOATPYIIIIBI Bubmorexa ITOK
P > TPYHIRL byt https://m.edsoo.ru/00ada52c
XapakTepucTUKa XUMHUYECKOTO
56 AJIEMEHTa TI0 €T0 MOJIOKESHUIO B bubnunoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
57 3nauenue [lepuoanyeckoro bubnmoreka [JOK

3aKOHa UIA PAa3BUTHA HAYKU U

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

npaktuku. JI. 1. MenneneeB —
YYEHBIN, MTEAroT U rpaXJaHuH

DNEeKTPOOTPULIATELHOCTh

bu6mmoreka [IOK

58
aTOMOB XMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 41
OHHAA XUMIHACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas bubnuotexa [JOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHast bubnuorexa [JOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 C
TCHCHb OKMCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETHbHO- bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIC PEAKIIHH https://m.edsoo.ru/00adb076
64 OKHUCIUTEIA U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
Kontponbras padoTta Ne4 o
65 TeMe «CTpoeHue aroma bubmorexa HOK
p ’ https://m.edsoo.ru/00adbh486
Xumuueckas CBSI3bY
66 PezepHblit ypok. O6o0mmeHue bubnuorexa [IOK
U CUCTEMAaTHU3aLUs 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o0mmeHue bubnuorexa [IOK
U CUCTEMAaTHU3aLUs 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PezepHblit ypok. O6o0mmenune bubnuoreka [IOK

U CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




9 KUIIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero H3YYeHUs o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 bubnuoreka [JOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adb59e
. Y. Menneneena
3aKOHOMEPHOCTH B
5 W3MEHECHUU CBOWCTB 1 bu6moreka [IOK
XUMHUYECKUX AJIIEMEHTOB https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6moreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHX BEIECTB
Bunel xumMuueckou cBsA3U
bu6moreka [IOK
4 Y TUTIBI KPUCTAIUTHYECKUX 1
. https://m.edsoo.ru/00adbac6
pemeéTox
Kontponbras padora Nel
o Teme «IloBTopenue u
5 yriayOlieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kiacca»
6 Knaccugukarus 1 bubnuorexa [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

XUMHUYECKUX PEAKIUH 110
Pa3JIMYHBIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHYECKON PEaKIUU.

bu6mmoreka [{OK

! [ToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
TETEPOrEeHHBIX PEAKIIHUIX
[TonsiTHE O XMMUYECKOM
paBHOBecuu. DaKTOPHI,

8 BIIMSIFOIIME HA CKOPOCTh bubnuoreka [IOK
XUMHUYECKOHN PEaKIuu 1 https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUIECKOTO
paBHOBECHs
OkucauTenbHO-

9 BOCCTaHOBUTEJIbHbBIE bubanorexa LOK

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

10 AIEKTPOJTUTUYECKON bubnuoreka [JOK
nuccormanuyu. CUJIbHEIE U https://m.edsoo.ru/00adcd68
ci1abble AIIEKTPOJIUTHI

1 HNounnsie ypaBHeHUs bubnuoreka [JOK
peakuuit https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA
KHUCIIOT U OCHOBaHUU B

. bubnuoreka [JOK

12 CBETe IpeJCTaBICHUI 00

BHGKTpOHHTHqCCKOﬁ
AUcColualn

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKUE CBOUCTBA
COJIEH B CBETE

13 MpEeACTABJICHUI 00 Bubnuorexa LIOK
. https://m.edsoo.ru/00add8b2

AIEKTPOJIUTUICCKOM
JIMCCOITUAITIT

14 [TonsiTHe o ruaponmse bubnuoreka [JOK
conen https://m.edsoo.ru/00add9d4

15 O06o06mmeHne u bu6morteka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne

16 1. «Pemenue bu6moreka [IOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a/1a9
KonTtponbHas padorta Ne2
o TeMe

17 «INEKTPOTUTHYECKAS bubnuoreka [IOK
JIUCCOIIMALIHS. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B
pacTBopax»
OO6mras xapakTepucTuKa

18 rajloreHOB. X UMUYECKHE bubmuoreka [JOK
CBOICTBa Ha MpUMEPE https://m.edsoo.ru/00addfe2
xJiopa
Xnoposonopoa. ConsiHast BuGmmorexa [OK

19 KHCIIOTa, XUMHYECKHE

CBOMCTBA, MOJIyYECHHE,

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

IIPUMEHEHHE

[Tpaktuyeckas padora Ne

20 2 no teme «llomyuenue bubnuorexa [JOK
COJITHOM KHCJIOTEI, https://m.edsoo.ru/00ade348
W3y4YCHHE €€ CBOMCTBY»

Beruucnenus no

21 YPaBHEHUSAM XUMHUYECKHUX bubnuoreka [JOK
peakuuii, eciiv OUH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

29 OO6mrast xapakTepucTuKa bubnuorexa [JOK
aneMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
ANNOTpONHBIE
MOIU(UKAITUN CEPHI.

23 Haxoxnenue cepol u eé bubnuoreka [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA
cephl
CepoBoiopo1, CTpOCHHE,

24 useckue 1 bubnuorexa [JOK

. https://m.edsoo.ru/00ade802
XMUMHYECKUE CBOMCTBA
Oxkcunpl cepol. CepHast

o5 KHCJIOTa, GU3HUYECKUE U bubnunoreka [JOK
XHMHYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE

26 XUMHYECKUE PEaKLINH, bubnuoreka [IOK

JIC)KaIIUE B OCHOBC

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

IIPOMBIIIJIEHHOTO CcIIoco0a
IIOJIY4EHUS CEPHOU
KUCHOThL. XUMHUYECKOE
3arpsi3HeHue
OKpYKaroLIEn CpeJIbl
COEJIMHEHUSIMH CEPBI

Briuucienne MaccoBoi

27 JIOJIY BBIXOJA IIPOIYKTA bubmorexa LOK
POAYK https://m.edsoo.ru/00adec8a
peaxiuu
OO01as XxapakTeprucTuKa
2IEMEHTOB V A-Tpyniisbl.
28 A30T, pacrpocTpaHeHUE B brbmorexa [TOK
> Pactipoctp https://m.edsoo.ru/00adeea6
npupoie, Gu3nIecKue u
XUMUYECKHE CBOWCTBA
AMMHmak, ero pusnyeckue
29 U XUMHUYECKHE CBOMCTBA Bubamorexa [JOK
’ https://m.edsoo.ru/00adf004
MOJIy4YeHUE U IIPUMEHEHHE
[TpakTuueckas padota Ne
30 3 no teme «llonydyenue bubnuoreka [JOK
aMMHaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTB»
A30THAas KUCIOTa, €€
31 (buzuveckue u bubmorera [JOK
. https://m.edso0.ru/00adf306
XUMHYECKUE CBOMCTBA
39 Hcnonp30BaHne HUTPATOB bubnuoreka [IOK

M COJIell aMMOHUS B

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



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

KaueCTBE MUHEPATHHBIX
ynoOpeHuit. XumMudeckoe
3arpsi3HEHUE
OKpYKarOLIEn CpeJIbl
COCIIMHEHUSIMH a30Ta

33

®docdop. Oxenn pochopa
(V) u pochopnas
KHUCII0Ta, (PU3HYECKUEe U
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE

bu6moreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanne docdaTton
B KQ4Y€CTBC MUHECPAJIbHBIX
ynoOpeHui. 3arps3HeHne
MPUPOIHOMN Cpebl
dbocdharamu

bu6moreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHEeHHE B
npupo/ie, GU3NIecKue u
XUMHYECKUE CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxcunpl yriaepoaa, ux
(dbuzuveckue u
XMUMHYECKHE CBOMCTBA.
DKOJIOTUYECKHUE
MpoOJIeMBbl, CBSI3aHHBIE C
okcuzoM yriepona (IV)

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

37

YronpHas KUCIIOTa U €€
COJIN

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

[Tpaktuyeckas padora Ne
4 no teme "llomydenue

38 YTIIEKUCIIOTO Ta3a. bubamorexa [OK
https://m.edsoo.ru/00ae027e

KauectBennas peakuus Ha
KapOoHAT-UOH"
[TepBoHauanbHBIEC TOHATHUS

39 00 OpraHMYecKux bubnuotexa [JOK
BEIIEeCTBAaX KakK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTiepoia

40 Kpemnwnii u ero bubnuoreka [JOK
COCIMHEHUS https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne
5. Pemenue

A1 AKCIIEPUMEHTAIBHBIX bubnuoreka [IOK
3a7a4 1Mo Teme https://m.edsoo.ru/00ae0bf2
«BaxHeime HeMeTaIbl
U UX COCTUHECHUS»
KontponbHas padota Ne3

42 mo TeMe «BaknHenme bubnuorexa [JOK
HEMETaJUIbl U X https://m.edsoo.ru/00ae0el8
COCJTUHECHUS»
OO6mras xapakTepucTuKa
XUMHUYECKUX AJIIEMEHTOB

43 — METAJIJIOB. bubmuoreka [JOK
Merammyeckas CBI3b U https://m.edso0.ru/00ae103e
MeTaJlInuecKas

KpucTallinyecKas



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

pewmérka. Gusnyeckue
CBOMCTBA METAJJIOB

XUMHYECKHE CBOUCTBA

44 METAILJIOB. bu6mmoreka [{OK
DNEeKTPOXUMHUYECCKUHN PSiT https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO0mume crocoObl
MOJTYYCHHS] METaJIOB.

CmnaBel. Beruncienns mo

45 aBHEHUSIM XMMHYECKUX bubmiorexa HOK
P N https://m.edso00.ru/00ae1156
peaKIuii, eCliv OJIUH W3
peareHTOB COJIEPIKUT
npuMecH

46 [Tonsatue o xKoppo3uu bubnuoreka [IOK
METaJIJIOB https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

a7 e
[enotmpic MeTai bl https://m.edsoo.ru/00ael4b2

48 OKcuIbl ¥ THAPOKCHUIBI bubnuoreka [JOK
HATpUS U KaJust https://m.edsoo.ru/00ael4b2
[llerouHO3EMEIBHEIC

49 METAJIIbI — KaJIbIHH 1 bubmorera [JOK

. H https://m.edso0.ru/00ae15e8
MarHHi

50 Baxneiimmne coeuHECHNS bubnuoreka [JOK
KaJIbIUS https://m.edso0.ru/00ae15e8
O06o06mIeHNE 1

51 B

CHCTeMaTHu3alus 3HaHu!



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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JKécTtkocTh BOIBI U

bubnuoreka [IOK

52
CIOCOOBI €€ yCTpaHSHUS https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padora Ne
53 6 no teme "KEcTroCcTh bubnuorexa [JOK
BOJIbI M METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHHs "
bu6morteka [IOK
4 .
> AsommHii https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOICTBa bubnuoreka [JOK
OKCHJIa M THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 XK
c1es0 https://m.edsoo.ru/00ae1d86
OKXCcuIbl, THIPOKCHUIBI 1
57 coJin fKenezf l()H) u fKene:«sa Bubamorexa [JOK
(1) https://m.edsoo.ru/00ae35e6
58 O06o01menue u
cHUCTeMaTH3allys 3HaHUI
[TpakTuueckas padota Ne
7. Pemenue
59 JKCIEPUMEHTAIBHBIX bubnuoreka [JOK
3a7a4 [0 TEME https://m.edso0.ru/00ae3de8
«BaxHeiime MeTalibl 1
HX COCTUHCHUSD»
Brraucnenus mo
bu6mmoreka [JOK
60 YpaBHEHUSIM XUMUYECKUX

peakiuii, eciiv OJAUH U3

https://m.edso0.ru/00ael750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peareHTOB JaH B U30BITKE
WJTU COJICPYKUT MPUMECH.
Brrunciaenus MaccoBO
JI0JIA BBIXOJ1a MTPOJIYKTa
peakiuu

O06001IeHNEe U

61
CHUCTEeMaTH3alus 3HAHUI
KonTpomabHas pabora Ne4
62 1o teme «BaxHeiimme
METaJUTBl U UX
COCTMHCHUS
BemectBa u matepuainsl B
63 MOBCETHEBHOM KU3HU bubmmorera LOK
A https://m.edsoo.ru/00ae3f50
YeloBeKa
64 XHUMUYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY’KarolEen Cpeibl https://m.edsoo.ru/00ae4270
65 Posib xumMuu B penieHun bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIit ypok.
66 O6061eHIe 1 bu6moreka [IOK
B . https://m.edsoo.ru/00ae0dOa
cUCTeMaTH3aIlus 3HaHUH
PesepBHbIit ypok.
67 O6061IeHIe 1 bubnuoreka [JOK
Hl . https://m.edsoo.ru/00adb33c
cUCTeMaTu3alus 3HaHUH
68 PesepBHblIi ypok. bubnuoreka [IOK

O06006111EHNE U

https://m.edsoo.ru/00ad9cb2
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cUCTeEMAaTU3alus 3HaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






