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MHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 XMMHH Ha YpPOBHE OCHOBHOTrO oO0uiero oOpa3oBaHusi
COCTaBJCHA HA OCHOBE TpeOOBaHMII K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaresbHON TPOrpamMMbl OCHOBHOTO 00ILEro 00pa3oBaHusl, IPEICTABICHHbBIX
B ®I'OC 000, a Takxe Ha ocHOBe (heepanbHOM paboueil mporpaMMbl BOCITUTAHUS
U ¢ y4éTOM KOHIICMIIMM TpernojaBaHud ydeOHOro rmnpeameTra «XUMUS» B
00pa3zoBaTeNbHbIX opraHuzaiusix Poccuiickoit @exepanu.

[Iporpamma mo xumMuu naéT MpeAcTaBICHUE O LEIAX, o0mieil crpareruu
0o0y4eHusi, BOCHHUTaHHS W Pa3BUTUS OOYYalOL[MXCS CpeACTBaAaMH y4eOHOro
npeaMera, YCTaHABIMBACT  00s3aTeiabHOE OpeAMETHOE COZIEpKaHHUE,
IpeycMaTpuBaeT paclpesiesieHHe €ero Mo KiaccaM W CTPYKTYPHUPOBAHHE IO
paszjenaM W TeMaM MPOTPpaMMbl 0 XHUMHH, OINpPEIEIsAeT KOIUYECTBEHHbIE U
Ka4eCTBEHHbIC XapaKTepUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIE/IOBATEIbHOCTh ~ M3YYEHUSI XUMHH C  YY4E€TOM  MEKIPEAMETHBIX |
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX
0COOEHHOCTEH  00yuarolMXCs, ONpeAeaseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTesIbHOMN
IIporpaMMbl Ha YPOBHE OCHOBHOI'O 00IIEr0 00Opa3oBaHus, a TaKke TpeOOBaHHUI K
pe3ynbTaraM oOy4eHHs] XMMUU Ha YPOBHE IIeJIed U3y4YeHMsI IIPEIMETa U OCHOBHBIX
BUJIOB Y4COHO-NO3HABATEIbHONW JACATCIBHOCTH O0Y4Yaromerocss Mo OCBOCHHIO
yueOHOTO COJIepKaHUs.

3HaHME XHUMHU CIIY’)KUT OCHOBOM g (POPMHUPOBAHUS MHUPOBO33PCHUA
00yyvalomerocs, ero MpeACTaBlIEHUM O MaTEpPHAILHOM €IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIC XUMHEH MPEACTaBICHUS O B3aHMMOIMPEBPALICHUSIX
PHEPTUU U 00 HIBOJIIOIMH BEIIECTB B NPHUPOJE, O MYTIX pPElIeHUs TII00abHBIX
po0JIeM YCTOMYMBOIO pPa3BUTHUS UYEJIOBEYECTBA — ChIPHEBOM, IHEPIrEeTUYECKOM,
MUIIECBOHN U KOJOTUYECKON Oe30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

HN3yuenue xummu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JJI1  CaMOpasBUTHSA U
(popMHpOBaHUS KYJIbTYPhI INYHOCTH, €€ 001Ied U (PYHKIMOHAIBHOW rPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEH
o0ydJarommxcsi, HaBbIKOB HMX CAMOCTOSITENBHOM  Y4eOHOH  JIESITENIbHOCTH,
KCIEPUMEHTANBHBIX M HCCIIE/IOBATENIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(DECCUOHATBLHOM EATEIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOIO MBILUIEHHUS, 3aKJIAJbIBAET OCHOBBI
LIEIOCTHOTO B3IJISI/1a HA €JUHCTBO MPUPO/IbI U YETOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUHU €CTECTBEHHO--HAYYHOM IPAMOTHOCTH 00yUYarOIIMXCS;



CHOCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIA]] B 9KOJIOTHYECKOE
o0OpazoBaHue 00y4aroIUXCsl.

JlaHHble HampaBicHUS B OOYYEHUH XUMHUHU OOECIICYMBAIOTCS CHEHUGMUKON
comepxaHusi  y4eOHOro  mpeameTa, KOTOPBIM  ABIACTCS — MEAarorHYecKH
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XUMHH Ha OIpPEIeIEHHOM dTare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOILIEro 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl IEPBOHAYAIBHBIX MOHATHII XHUMHHU, OCHOB
HEOPTaHMYECKOH XWUMHM W HEKOTOPBIX OTAENIBHBIX 3HAYUMBIX [OHSATHH
OpPraHM4YE€CKON XMMUHU.

CtpykTypa coiepkaHus MPOrpaMMbl M0 XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 Moaxoja Kk €€ uszydeHuto. Coaep:kaHue CKIaJbIBAETCAd U3 CHCTEMBI
MOHATUH O XUMHYECKOM JJIEMEHTE U BEILLIECTBE U CUCTEMBI IOHATUH O XUMHUYECKOH
peakiuu. OO0e ATH CHCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIHITY
MOCJIEI0BATEIBHOTO Pa3BUTHA 3HAHUI Ha OCHOBE TEOPETHYECKUX IMPEIACTABICHHUIA
pPasHOro YpOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoaunyeckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHs O CTPOECHHUH aTOMa U XUMHYECKOH CBSI3H;

— TMpeJICTaBIICHUH 00 SJIEKTPOJUTHYECKOH JIMCCOLMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHHUS pacCMaTPUBAIOTCA HA OCHOBE HSMIHUPHUYECKHU
MOTYYEHHBIX U OCMBICIICHHBIX ()AKTOB, PA3BUBAIOTCS MOCIIEI0BATENILHO OT OJIHOTO
YPOBHS K JIPYyroMy, BbINOJHSS (DYHKIIMH OOBSICHEHHUS] U TPOTHO3MPOBAHMS CBOMCTB,
CTPOECHUS U BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUA U3Y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl MO XUMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIEHHUS] O XUMHUUYECKON COCTaBJISIIOIIEH HAYYHOW KapTUHBI MHpa B JIOTUKE
€€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHONIIEH!US K HAYYHOMY 3HAHUIO U METO/1aM
MO3HaHUsl B Hayke. VM3ydeHue XUMHH MPOUCXOIUT C MPUBJICUEHUEM 3HAHHUM U3
paHee M3y4YeHHBIX yueOHbIX mpeameToB: «Okpyxkaromuid mupy», «buonorus. 5-7
KJ1accb» U «@Pusuka. 7 Knacey.

[Ipy wu3yyeHHUM XUMHH TPOUCXOJUT (OPMHUPOBAHME 3HAHUM OCHOB
XMMHUYECKOM HAayKd Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
JIeSITELHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPhI. 3a/1aua
y4eOHOTO mpelMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYCCKUX 3HAHUN —
BaKHEHUIMX (PAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHX MOJI0KEHHUH, IOCTYITHBIX
00001IeHHIT MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAayKHU, B TPHOOIICHHH K



Hay4YHbIM METOJaM ITO3HAHUs [PU U3YYEHHMH BELIECTB U XMMUYECKUX pEaKUUH, B
(GOpMUPOBAHUY U PA3BUTUH MTO3HABATEIBHBIX YMEHHUI M UX TPUMECHEHUHU B Y4eOHO-
MO3HABATEIILHON M yueOHO-UCCIIEI0BATEIbCKOM JISATEIbHOCTH, OCBOCHHH MPaBHUII
0e301acHOro oOpanieHus ¢ BEIICCTBAMU B ITOBCEIHECBHOM JKH3HHU.

[Tpu u3yuyeHUM XUMHUU HAa YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs Ba)KHOE
3HauUeHUE NMPUOOPEITH TAaKHE LU, KaK:

— (GopMHUPOBaHHE HWHTCIUICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHHIO, COTPYJHHYECTBY, CAMOCTOSATCIBHOMY NPHHATHIO PEIICHUNA,
CrocoOHOM a1IanTUPOBATLCA K OBICTPO MEHSIOIMMCS YCIOBHSIM SKM3HU;

—  HampaBJICHHOCTh OOy4YEHHMs Ha  CHUCTEMaTHYECKOE MPHOOIICHUE
00y4alomuxcss K CaMOCTOSATEIbHON IO3HABATCIBHON ACATCIBHOCTH, HAYYHBIM
METOJIaM TO3HAaHUSA, (OPMUPYIOIIUM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XHUMUH;

— obecne4yeHe YCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETCHUIO 00yUYalOIIUMKCS
OMbITa Pa3HOOOPA3HON ACATEILHOCTH, MO3HAHUS M CAMOIMO3HAHHWA, KJIHOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIIINX YHHUBEPCAIbHOE 3HAYEHHE IS
pa3IMYHBIX BUIOB NCATCILHOCTH,

— (opmupoBanue o0mEed (PYHKIIMOHATLHOH W €CTECTBEHHO-HAay4YHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBIACHATH M OIICHUBATh SBJICHHS
OKPY3KaIOIIEro MUpa, UCMHOJIb3Yysl 3HAHUS W OIBIT, OJYYEHHBIE IMPU HU3YUYECHUU
XHUMHH, IPUMEHSATD UX MPH PEHICHUU IPOOJIEM B MOBCCAHCBHON KU3HHU U TPYI0BOM
JIeATEJILHOCTH,

— (QopMmupoBaHue y 00y4aronMXcs T'YMaHUCTHYECKHX OTHOIICHHIHA,
MOHMMAHUSA LECHHOCTH XWUMHUYECKUX 3HAHUH i1 BBIPAOOTKH DKOJOTHYECCKH
11eIeCO00Pa3HOr0 TOBEACHHUSA B OBITY M TPYHOBOW JCATCIBHOCTH B IIEJAX
COXPAHEHMS CBOETO 3/I0POBbS U OKPY:KaIOLIEH PUPOJHON CPe/Ibl;

— pa3BUTHE MOTHUBALIMM K OOYYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHMS OOIICYEIIOBEYCCKMX LIEHHOCTEH,
TFOTOBHOCTH K OCO3HaHHOMY BbIOOpPY MpoQuisl M HaNPaBIEHHOCTH JaJbHEHIIero
00y4YeHHUS.

OO01u1ee yncIo YacoB, OTBEIEHHBIX /Il U3YUYEHUSI XUMHH Ha YPOBHE OCHOBHOTO
obmero obpazosanus, coctarisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kimacce — 68 yacoB (2 yaca B HEJIGNIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHAUYATILHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Polib XUMHUM B KU3HU 4YellOBEKA. XUMHUSI B CUCTEME HayK.
Tena wm BemecrBa. PU3MUECKHME CBOMCTBA BeIIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeTOnax MO3HAHUS B XUMHUU. UHMCTbIE BEIIECTBA U CMECH.
CrniocoObl pa3jieneHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE HIEMEHTbl. CHMBOIBI XUMHYECKHUX
a11eMeHTOB. [IpocTeie U ClI0XkHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumuueckas ¢popmyna. BalleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENBHAS aroMHas Macca. OTHOCUTEIIbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOTO 3JIEMEHTa B COEMHEHHUH.

KomnuectBo BemectBa. Moinb. MonsipHast macca. B3auMocBs3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BeulectBa. Pacuérsl 1o ¢opmynam
XUMHYECKUX COCTUHECHHM.

Du3nyecKue U XUMUYECKUE SBJIEHUS. XUMHUYECKasl peaklusl U €€ MPU3HAKHU.
3aKOH COXpaHEHMs Macchl BEIIECTB. XuMUYeckue ypaBHeHus. Knaccudukanms
XUMHUUYECKUX peakiui (COeAMHEHHUS, Pa3JIOKEHHMS, 3aMEILCHHs, OOMEHa).

Xumuueckuii 3kcnepumenm:

3HAKOMCTBO C XMMHUYECKOIl MOCy0ii, mpaBmiamMu padOThl B J1a00OpaTOpUu U
npuémamu oOpaleHust ¢ JJabopaTopHbIM 000PYI0BAHUEM, U3YUYEHHUE M OIHCAHHE
¢u3nueckuX CBOWCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOICHUE
¢u3nyeckux (IJIaBlIEHHE BOCKA, TasiHUE JibJa, PAcTHUPAHME caxapa B CTYIKe,
KUIICHUE M KOHJCHCALMS BOJbI) U XUMHYECKUX (FOPEHUE CBEYH, MPOKAIUBAHHE
MEJIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mejla ¢ KUCIIOTOM) SIBJICHUH, HAOI0/IeHHEe U
OMHUCAaHHWE MPHU3HAKOB TMPOTEKAHUs] XUMHUECKUX peakiui (pa3nokeHue caxapa,
B3aUMOJICUCTBHE CEPHOM KHUCIIOTHI ¢ XJIOPUIOM Oapusi, pa3iokKeHUE TUIPOKCHIA
menu (II) npu HarpeBaHuM, B3aUMOEHCTBHE Keme3a ¢ pacTBopoM conid meau (I1),
M3YYCHUE CIOCOOOB PA3JeNICHUs] CMECEH: ¢ MOMOIIBI0O MarHura, (GUJIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIUS, XpoMaTorpadus, MPOBEJICHUE OYUCTKH MOBapPEHHOU
coiu, HAOMIOJEHUE W  ONUCAHUE  PE3YJbTAaTOB  NPOBEJICHUA  OIBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHMs MacChl, CO3/IaHME MOJENed MOJEeKy
(IIapoCTePKHEBBIX ).

Ba:kHeiiline npeacTaBUTE/IM HEOPraHMYeCKHX BellleCTB

Bo3ayx — cMech rasos. Cocras Bo3ayxa. Kucinopona — aneMeHT U npocroe
BemecTBo. Haxosknenue kucimopoma B mnpuponae, (GU3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcuabl. Ilpumenenune kucnopoaa. CrnocoObl
MOJIYYCHUS KUCIOopoAa B JIabOpaTopuu H MpOMBINUICHHOCTH. KpyroBopot
KHCIIOpoJa B ipupoae. O30H — alioTponHas MOAUQPUKALIMS KUCIOPO/IA.



TennoBoil 3¢ (dekT XUMUYECKOW peakIuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKHE peakluu. TOMIMBO: Yrojib M METaH. 3arps3HCHUE
BO3]lyXa, YCUIIEHHE MAPHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOIO CIIOS.

Bonopon — aneMeHT u mpoctoe BelecTBo. Haxoxkaenue Bogopoaa B IpUpoe,
du3HUecKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCO0bI nonydeHus. Kucnorsl
U COJIH.

MounsipHblii 00bEM ra3oB. PacuéTbl M0 XUMUYECKUM YPABHEHUSIM.

dusznueckue CBOMCTBa BOJbL. Bojaa kak pactBopurenb.  PacTBopsl.
HacrolllieHHbIE M HEHACHIILIEHHBIE PacTBOPHL. PacTBOpUMOCTL BEIIECTB B BOJE.
MaccoBast J10Jis1 BEIIECTBA B pacTBOpe. XUMHUUECKHE CBOMCTBA BOJbl. OCHOBaHUSI.
Ponb pacTBOpOB B mpUpOJie U B XKU3HU 4enoBeKa. KpyroBopoT BoIbl B MPHUPOJE.
3arpsi3HeHHe OpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanust Heopranuueckux coeauHeHuit. Oxcuubl. Knaccuduxarms
OKCHUJIOB:  cojeoOpa3zytoniye  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuioB. DuU3HUECKME M XUMHYECKHE
CBOKMCTBA OKCUIO0B. [lonyueHue okCuaoB.

OcHoBanusi. Knaccudukanuss OCHOBaHWIL: IIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. Homenknarypa ocHoBaHuii. DU3MUECKHE U XUMHYECKME CBOHCTBA
ocHoBaHui. [loyyenre ocHOBaHUIA.

Kucnotel. Knaccudukanust kucinor. Homenknatypa kucior. @u3ndeckue u
XUMHYECKUE CBoOMcTBAa KHUCIOT. Pan axtuBHoctu MetauioB H. H. bekerosa.
ITonyyeHnue KucCIoOT.

Conu. Homenknatypa coneil. @u3n4ecKkue U XUMMUYECKUE CBOMCTBA COJICH.
ITomydyenue coeil.

I'eneTnyeckas cBSI3b MEK1Y KJIaCCAMH HEOPTaHUUECKUX COECIMHEHUIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeJIelIeHHe COJIepKaHus KUCIOpoaa B BO3yXe, MOIyUYEHHE,
coOupaHue, pacno3HaBaHME M W3YYCHHE CBOICTB KHCIOpOJa, HAOJIIOICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOJOM M YCIOBHS BO3HUKHOBEHHS H
MpeKpaleHusa ropeHus (moskapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCHIOB U OITHCAHHE
UX CBOMCTB, MOJy4eHHE, COOMpaHHe, pacro3HABaHUE W M3YUYEHHE CBOMCTB
BOJZIOpO/a (rOpeHue), B3auMoAeCTBIE BoIopoa ¢ okcuaoM meau (11) (Bo3moxkHO
WCTI0JIb30BAaHUE BUICOMATEPUATIOB), HAOIIOICHUE 00Pa3I0B BEIIECTB KOJTUYECCTBOM
1 ™Momnb, wucciegoBaHHE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IMUHOM
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MacCcOBOM J0aei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeTalaMH (HAaTpUEM U
KaJbllieM) (BO3MOJKHO HCHOJB30BAHUE BUICOMATCPHUANIOB), HCCICAOBAHHE
00pa30B HEOPraHMUYECKUX BEIECTB PA3IMUHBIX KIACCOB, HAOIIO/IEHHE U3MEHEHHS
OKpacKu MHAMKATOPOB B paCTBOPAX KUCIOT U LIEIOYEH, U3YyYEHUE B3aUMOACIICTBUS



okcuaa meau (IT) ¢ pacTBOpoM cepHOM KHMCIOTBI, KHCJIOT C METaJlaMH, peakiui
HEUTpanu3aluy, IOJYyYeHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHECHUE OJHOTO
MeTajula ApYyruM U3 pacTBOpa COJU, PEIICHUE IKCIIEPUMEHTAIBHBIX 3374 10 TEME
«BaxHeHn1me Kiaccol HEOPTaHUYECKUX COCIUHECHUI.

Iepuoanueckuit 3axkon U Ilepuoanyeckas cucremMa XUMHYECKHUX
yiemenToB /I. U. Menneneesa. Crpoenne aTomMoB. XMMHYeCKasi CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHBIE PeaKIIHI

IlepBble MOMBITKM KJIacCHU(PUKAIUM XUMHUYECKHX dJeMeHTOB. IloHsaTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIC M IICJIOYHO3EMEIbHBIC METaJLIbI,
rajioreHbl, MHePTHbIE Ia3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yoT aM(OTEepHbIE OKCHJIBI
U TUJPOKCUIBI.

[lepunonnueckuit 3akoH. [lepuoanueckas cucrema XUMUYECKUX JIEMEHTOB /I.
M. Menneneesa. KoporkonepuoHas v JiuHHoneproaHas (popmsl [lepuoauueckoit
cucteMbl xumudeckux osneMeHtoB Jl. M. Menpeneesa. Ilepuonsl u rpynmsl.
DU3UYECKHI CMBICI TTOPSIKOBOIO HOMEpPa, HOMEPOB MEPHUO/Ia U IPYIIIIbI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTroMHbIX saep. M3oTomnbl. Dnektponsl. CTtpoeHue
ANEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHUYECKMX  SJIEMEHTOB
[lepuoaunueckoit cuctemsl [[. M. MenneneeBa. XapakTepuUCTUKA XHMHYECKOIO
aJieMeHTa 1o ero nonoxenuto B [lennonuueckoit cucreme /1. 1. Menneneera.



OO0uKe ecTecTBEHHO--HAYUHbIE TIOHSTHSI: HAYYHBIH (aKT, THIIOTE3a, TeOpHs,
3aKOH, aHallu3, CHHTe3, KiIacCupUKalusi, MCPHUOJUYHOCTb, HAOIOJCHHE,
JKCIIEPUMEHT, MOJIEJIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

duznka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIIBI,
pPaMOaKTUBHOCTb, MOJICKYJA, AJICKTPUYECKUI 3apsj, BEIIECTBO, TEJIO, 00BEM,
arperaTHoOe COCTOSIHHE BEIIeCTBa, Tra3, (PU3UYECKHUE BEITUYWHBI, €JIUHUIIBI
MU3MEPEHHUS, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MTOPOJIbI, MOJIE3HBIC
UCKOTIaeMbIe, TOIIJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BeumecTBo M XUMHYeCKasi peaKIUs

[Tepuoamnueckuit 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMHUYECKUX FJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KATUs, KATbIUS H UX COEIMHEHHUH
B COOTBETCTBHM C TOJIO)KCHHEM »djeMeHToB B [lepuoauueckoil cucteme
CTPOEHHUEM HUX aTOMOB.

Crpoenue BewecTBa: BHUIBI XMMMYECKOM CBA3U. THUNbl KPUCTAIMYECKHUX
pemETOK, 3aBUCUMOCTh CBOMCTB BEIIECCTBA OT THUIA KPUCTAJUTMYECKOM PEIIETKU U
BH/Ia XMMHUUYECKOH CBS3H.

Knaccudukanmsa 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOWMCTBa BEIIECTB, OTHOCSIIUXCS K Pa3JIMUHbIM KJlaccaM HEOPraHMYEeCKUX
COCIMHCHMI, TCHETUYECKAs CBSI3b HCOPraHUYECKUX BEIICCTB.

Knaccudukaims XuMHUECKMX peakIui 1Mo pa3IUuHbIM pHU3HAKaM (110 YHUCITY
U COCTaBY YYaCTBYIOIIUX B peEakiMU BEUICCTB, MO TEIUIOBOMY 3(dekty, 1o
U3MCHEHUIO CTEMEHEH OKUCICHUS XMMHYECKHX JJIEMEHTOB, O 00OpaTUMOCTH, IO
y4acTHIO KaTalau3aropa). JK30- U 3HJOTEPMUUYECKHE PEAKIIMHM, TEPMOXUMHUYECKHE
ypaBHECHMUS.

[TonsiTue 0 ckopocTH xuMuueckoil peakuuu. IlonsaTue o0 oOpaTUMbIX U
HEOOpAaTUMBIX XUMHYECKUX peakuuax. [IoHATHE 0 TOMOTCHHBIX U T€TEPOTCHHBIX
peakuusix. [Tonsitue o karanuse. [loHsITHE O XUMUUECKOM paBHOBECUU. DAKTOPBI,
BIUSIOIIUE HAa CKOPOCTh XHUMUYECKOH pEaKIUUu U TOJIOKEHHE XUMUYECKOTO

paBHOBECHSL.
OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBnienue ypaBHEHUN

OKHUCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJIb30BaHUEM  MeToja
AJICKTPOHHOTO OanaHca.



Teopus 3JIEKTPOIMTUYECKON JTUCCOLUALIMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, annoHbl. MexaHU3M JUCCOLMALIMM BELIECTB C Pa3IU4YHBIMH BUJIAMHU
XUMHYECKOH cBa3U. CTeneHs auccoruanuu. CHIIbHBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiiuun nonHoro oomeHa. ¥YcinoBus MpoTeKaHUs peakiMii MOHHOTO 0OMEHa,
[IOJIHBIE W COKpalIEHHbIE HOHHbIC YpaBHEHHMs peakuuid. (CBOWCTBA KUCIOT,
OCHOBaHMH U COJIEH B CBETE MPEJCTABICHHUHM 00 3JIEKTPOJIUTUUECKOM TIMCCOIIMAIUH.
KauectBeHnHble peakuyu Ha HOHBL. [loHATHE O TUAPOIHM3E COTIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEIIECTB — META/VIOB U HEMeTa/uloB (rpaduTra M anmasa), CJIOKHBIX BEIECTB
(x70puaa HaTPUs), UCCIEIOBAHUE 3aBUCMOCTH CKOPOCTH XMMHYECKOM PEAKIUU OT
BO3JICUCTBHUS  Pa3iUYHBIX  (PAKTOPOB, HCCICIOBAHUE  DIICKTPOMPOBOJHOCTH
PacTBOPOB BEIIECTB, MPOIlecca JUCCOLUAIINHN KUCIIOT, IIeJIouei U coeil (BO3MOKHO
WCIIOJIb30BAaHUE BHJICO MATEPHANIOB), MPOBEICHUE OMBITOB, WUTHOCTPUPYIOLIUX
NMPU3HAKK TPOTEKAHHWs peakiuid HOHHOro oOmeHa (oOpa3oBaHuEe oOcajika,
BBIZICJICHUE Ta3a, OOpa30BaHUE BObl), OIBITOB, HILTIOCTPUPYIOIIMX MPUMEPHI
OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIX peakiuil (TopeHue, peakiuu pa3iioKeHHs,
COCIMHCHMS), PpAClO3HABAaHUE  HEOPTraHWYECKUX  BEIIECTB C  IMOMOIIBIO
Ka4EeCTBEHHBIX PEaKlIMil HA MOHbI, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a1a4.

HeMeTaibl 1 UIX COeTMHEHUS

OOmiast xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUYECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHUE CBOMCTBA Ha MPUMEpPE XJI0pa (B3auMOICHCTBHE
C MeTalllaMH, HeMeTalllaMd, Mienoyamu). Xiopopojopoj. ColnsiHasi KHCIOTAa,
XUMHYECKUE CBOWMCTBA, MOJydYeHHe, IpuMmeHeHue. JlelictBue Xxiopa H
XJIOPOBOAOPOJA Ha OPTaHU3M YeJIOoBeKa. BakHeilme Xaopuabl 1 UX HaXO0XKICHHE B
IIPUPOJIE.

Obmias xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTtpoeHue U (PuU3MUeCKHUe CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOa U cepbl. AJUTOTPONHBIE MOAU(DUKALIUKU KUCTIOPOaA
U cepbl. XuMuUeckue cBoilcTBa cepbl. CepoBOJIOpOJ, CTpoeHue, (PU3nyYecKue M
XUMHUeCcKue cBoiicTBa. OKCHUIBI CEephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, Gu3H4ecKue 1 XUMUYECKUE CBOMCTBA (001IMEe KaK MPeICTaBUTENs
KJlacca KUCJIOT U crnenuduyeckue). XUMHUECKHUE PEaKIMH, JekKallde B OCHOBE
MPOMBIIIUICHHOTO CHOc0o0a MOJy4YeHUs CepHOil KucaoThl. [lpumeHeHue cepHOi
KUCIOThl. CONM CEepHOM KHUCIIOTBI, KAYECTBEHHAs pPeakiusi Ha Cylb(aT-uoH.
Haxoxnenue ceppl U €€ COCNMHEHHMH B NPUPOAE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXKalIIeH cpeabl COEIHMHEHHUSIMH Cepbl (KUCIOTHBIE JIOXKIW, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEAOTBPALLICHUS.



OO6miast xapakrepucTuka 31neMeHTOB VA-rpymibl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTEMEHU OKHCICHUA. A30T, paclpoCTpaHECHUE B MPHUPO/IE,
¢uznyeckre u XuMudYeckue cBoicTra. Kpyroropot azora B npupoje. AMMHAK, €ro
du3HuecKrue 1 XMMUYECKHE CBOMCTBA, MOTy4YeHUE U npuMeHenue. Com aMMOHUSA,
ux (hU3UYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
WMOHBl aMMOHHS. A30THas KHMCIOTa, €€ TMojydyeHHe, (PU3NYECKHE U XUMHUYECKHE
cBOMCTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT M crnelupuyecKue).
Wcnonb30BaHre HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MUHEPAIBHBIX YI00PEHU.
XHUMHYECKOE 3arpA3HCHUE OKPYIKAIOIICH CPEIbl COCTUHECHUAMH a30Ta (KUCIOTHBIC
JIOKJIM, 3arpsi3HEHHE BO3/yXa, MOYBbI U BOAoéMOB). docdop, amioTporHbie
momudukamuu docdopa, Guznyeckue u xumudeckue coictBa. Oxcup docdopa
(V) u dbochopnas kucinora, GU3MICCKHME U XUMHUYCCKHEC CBOMCTBA, MOJYyYCHHE.
Hcnonb3oBanue ¢pochaToB B KaU€CTBE MUHEPATBHBIX yJI00pEHHUH.

Obmias xapakrtepuctuka »1eMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIE CTETIEHH OKUCIICHHU . YTJIEPO/I, AJNIOTPOITHBIE MOTH(HKAIINH,
pacnpocTpaHeHue B NpuUpoje, Pu3nyeckue U XMMUYECKUE CBOMCTBA. AJcopOrus.
Kpyrosopor yrnepoga B mnpupojie. Okcuabl yriaepoga, HMX (U3HUECKHE WU
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHU3MbI, IIOJIYYCHHE W
MpUMEHEHUE. DKOJIOTMYECKUE MPOOJIeMbl, CBSI3aHHbIC ¢ OKcuaoM yriaepona (I1V),
TUIoTe3a TJI00ATLHOIO IMOTEIUICHHS KJIMMaTa, MapHUKOBBIN 3ddekt. YroibHas
KUCIIOTa U e€ conM, uX (U3MYECKUe M XUMUYECKHE CBOMCTBA, IMOJYYCHUE H
npumeHenue. KadecTBeHHass peaknusi Ha kapOoHar-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIILJICHHOCTH U CEITLCKOM XO3SHCTBE.

[TepBoHauasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHHSIX
yraepoja (MeTaH, TaH, STUJICH, alleTHICH, dTaHOJI, TJIMLIEPHH, YKCYCHAs KUCII0Ta).
[IpupoaHpie HMCTOYHHKK YIJICBOJOPOAOB (yrojib, MPUPOJAHBIA Ta3, HEdTh),
MPOAYKTBEl HMX TepepaboTku (OeH3WH), MX POJib B OBITY M MPOMBINIJICHHOCTH.
[ToHsiTue 0 OMOIOrHMYECKH BaKHBIX BEIIECTBAX: JKUpax, OeIKax, yriaeBojax — U Ux
poJii B KM3HM ueJloBeKa. MarepuaabHOE €IUHCTBO OPraHUYecKux |
HEOPTraHUYECKUX COCTUHEHMIA.

Kpemuwmii, ero Qusmyeckue M XHUMHYECKHE CBOMCTBA, IMOJIydEHHE U
npumeHeHue. CoenuHeHus KpeMHus B pupoje. O0iue npeactapieHus 00 OKCUIe
kpemuus (1V) u kpemHueBoi kuciaore. CUIUKATBI, UX HCIOJIL30BAHUEC B OBITY, B
MIPOMBIIIJIEHHOCTH. BaskHEHIIe CTPOUTEbHBIE MaTepualbl: KepamuKa, CTEKIIO,
LeMEeHT, OcToH, kene3o00eToH. IlpobGaeMbl 0Ge30mMacHOr0  MCMOJIb30BAHUS
CTPOUTENBHBIX MAaTEPHAJIOB B MIOBCEITHEBHON KHU3HH.

Xumuueckuii 3kcnepumenm:

n3ydeHue o0pa3oB HEOPraHUUECKUX BEMIECTB, CBONCTB COJISIHON KUCIOTBHI,
MPOBEICHUE KAYECTBCHHBIX PEAKIUH HAa XJIOPUI-HOHBI U HAOIIOICHHUE MPU3HAKOB



UX TIPOTEKAHMS, OMBITHI, OTpaxKarolue (PUINUECKHEe U XUMUYECKHE CBOWCTBA
raJloTCHOB M MX COCJUHCHUN (BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB),
03HAKOMJIEHHE C 00pa3aMH XJIOPHIOB (IaJlOreHH/I0B), 03HAKOMJIEHHE C 00pa3LaMHu
ceppl M €€ COCOUHCHUAMU (BO3MOXKHO MCIOJB30BAaHHE BHUICOMATEPHATIOB),
Ha0M0IcHUE Tporiecca 00yIIMBaHUS caxapa MmoJl JCHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOI KHUCIIOThI, U3yYeHUE XUMUYECKUX CBOMCTB pa30aBIIeHHOW CEpPHOM KUCIIOTHI,
MPOBEICHUE KAYCCTBEHHON peakiuK Ha Cyib(haT-uoH U HAOIIOCHUE MPU3HAKa €&
MPOTEKAaHUs, O3HAKOMIIEHHE ¢ (PU3MUECKUMM CBOMCTBaMH a3zoTa, gocdopa U ux
COCTMHECHMI (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHul, nojiyueHue, cooupanue, pacno3HaBaHUE U U3YUYEHHE
CBOMCTB aMMuaka, NPOBEACHHUE KAYECTBEHHBIX pEAaKUWi HA HMOH aMMOHHUA H
dochaT-uoH W HM3ydYEHUE TPU3HAKOB UX MPOTCKAHUSA, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOW A30THOM KHCIIOTHI C MEABI0 (BO3MOKHO HCIOJIb30BAHHE
BUJICOMATCPUANIOB), HU3YYCHHE MOJENeH KPUCTAJUIMYECKUX PEHETOK anmasa,
rpadura, (ymiepeHa, O3HaAKOMJIEHHE € MPOLECCOM aJCOpPOLMH PacTBOPEHHBIX
BEIIECTB AKTMBHUPOBAHHBIM YITIEM M YCTPOHCTBOM IPOTHUBOra3a, IOJIYyYEHHE,
coOupanHe, pacro3HaBaHHE M U3y4EHUE CBOMCTB YIVIEKHCIIOrO rasa, MpoBe/eHUE
KAaueCTBCHHBIX PEaKlMii Ha KapOOHAT U CHIMKAT-UOHBI U M3YyYCHUE PU3HAKOB UX
MPOTEKAaHUs, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHONH TPOMBIILIEHHOCTH,
pELIeHUE SKCIEePUMEHTANIBHBIX 3ajlady 1o TeMe «BaxHeillune HeMeraulbl U HX
COEIUHEHUD.

MeTaJibl U UX COeIMHEHHUS

OO0mias xapakTepUCTHKa XUMHYECKUX AJIEMEHTOB — META/UIOB HA OCHOBAHUHU
ux nosoxenuss B Ilepuoaumueckoit cucreme xumudeckux snemeHto /. M.
MenaeneeBa u crpoeHuss atoMoB. CTpoeHue MetaiuioB. Metaminyeckas CBA3b U
METAJUIMYECKass  KpUCTAJUIMYECKas  pelIEéTka.  DIEKTPOXMMHUYECKHM  psif
HanpsbKeHu metamioB. duznyueckue U XUMUYECKHE CBOMCTBA MeTamuioB. Oomiue
crocoObl  monydeHusi MeTawioB. [loHATHE O KOppO3MM METAJIOB, OCHOBHBIC
CIMOCOOBI 3aIIUTHI X OT KOppo3uu. CruiaBbl (CTajb, UyT'YH, JIOPATIOMHUHUN, OpOH3a)
Y UX IPUMEHEHUE B OBITY U IPOMBIIICHHOCTH.

[Ilenounsie MeTaiuibl: MoJiokeHUe B [lepuoauueckoil cucTeMe XMUMHYECKHUX
anemeHTtoB Jl. M. MeHpaeneeBa, CTpOGHHME UMX aTOMOB, HAaXOXJICHUE B IMPHUPOJE.
®dusznyueckrue ¥ XMMUYECKUE CBOWCTBA (HAa mpumMepe HaTpus U Kanus). OKCUIbl U
'HOpOKCH/bl HATpUAd W KallHA. HpHMeHeHl/Ie MEITOYHBIX MCETAJIJI0OB H HX
COCITUHEHHUH.

[[lenoyHo3eMenbHBIE MeETa/Ibl MarHUd M KaJIbLUMH: TIOJIOKEHUE B
[leproanueckoii cucteMe xuMuueckux 31eMeHToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOX/€HHUE B Ipupojie. PU3HUECKHUE U XUMUUYECKHUE CBOHWCTBA MarHus U



Kanblius. BaxkHelme coeIMHeHUs KaJIbIUs (OKCHI, THIPOKCH/, cOJIn). ZKECTKOCTH
BOJIbI U CITOCOOBI €€ yCTpaHCHHUS.

AmoMUHUN: TIoJiokeHUE B [Iepronueckoit cucteMe XUMHYECKHUX JIEMEHTOB
. U. MenneneeBa, CTpoeHUE aToma, HaXxOxXKAeHHE B Ipupoae. Pusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHMA. AM(OTEepHBIC CBOWCTBA OKCHIA U THAPOKCHUIA
AJIFOMUHMUSL.

Keneso: nmonoxenue B [lepuoauueckoit CuCTEME XMMHUYECKUX DJIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aToMma, HaXOXJAEHHE B Tmpupojie. PU3HUUECKHE H
XUMHYECKHE CBOMCTBA kene3a. OKCUasl, THAPOKCUILI M coiu xkenesa (1) u xenesa
(IIT), ux cocra, CBONCTBA U MOIYYEHHE.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHHE ¢ 0O0pa3llaMd METaUIOB W CIUIAaBOB, HX (DU3UYCCKHUMU
CBOMCTBAMH, U3YUEHHE  PE3YIbTATOB  KOPPO3UHM  METAUIOB  (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPHANIOB), OCOOEHHOCTEH B3aUMOJCHCTBUA OKCHA
KaJIbI[Usl W HATpUs C BOJAOM (BO3MOXHO WCIOJB30BaHHE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLECCAa TOPEHHUS Kejle3a B KUCIOpOJe
(BO3MOKHO  HKCIOJIL30BAHWE  BHUJEOMATEPUATIOB), MPU3HAKOB  MPOTEKaHUs
Ka4CeCTBCHHBIX PEaKIMi HA HOHBI: MarHus, KaJbllKs, aJJIOMHHUS, LIMHKA, Jxkene3a (1)
u xenesa (III), menu (II), HaOmrOmEHME M OMMCAHME TPOLIECCOB OKpPAIIMBAHUS
IJIaMEHH MWOHAaMM HaTpus, Kajausg MW KaablMs (BO3MOXXHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), UCCIE0BaHUE aM(OTEPHBIX CBONCTB THAPOKCH/IA ATIOMUHUS U
THAPOKCUIA [IMHKA, PEIICHHE KCIEPUMEHTAIBHBIX 3a/a4 1o TeMe «BaxHelme
METAJIbl U UX COCIUHEHUSN.

XHMHA H OKPY:KAKOLIAA cpeaa

BemiectBa u Marepuasibl B IOBCEIHEBHOM KU3HM 4enoBeKka. besomacHoe
WCTIOJIb30BAaHUE BEHICCTB M XMMHUYECKUX peakuuii B ObiTy. [lepBas momoinb mpu
XUMHYECKUX OKOrax U OTPaBIICHUSIX.

XHMMHUYECKOE 3arpsi3HCHHUE OKPYKAIOWICH cpenbl (MpeaeiibHasg IOMyCTUMas
KOHIIEHTpalus Beiiects, aanee — [1/IK). Pons XxumMuu B penieHun 3KOJIOTHUYECKUX
npooIem.

Xumuueckuii Ikcnepumenm:

M3y4eHHe 00pa3loB MaTEepUaloB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepHabl).

Mexcnpeomemmnbnle ceazu

Peanuzanua mexnpeaMeTHBIX CBA3CH IMPU HM3Y4YEHUM XHMUHM B 9 Kiacce
OCYILIECTBIISIETCSI 4Y€pPe3 HCIOJIb30BaHHE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHATUI, SBIAIOIINXCSI CUCTEMHBIMU [ OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO0uMe ecTecTBEHHO-HAYYHBbIE TOHSTHS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHalU3, CHHTE3, KIacCcupuKanuus, MEePUOJUYHOCTh, HAOIIOACHUE,
IKCHEPUMEHT, MOJICIMPOBAaHUE, W3MEPEHHUE, MOJIENb, SBJIEHUE, IapPHUKOBBIH
a2 deKT, TeXHONOTUs, MATCPUAIIBI.

duznka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIIBI,
PaJIMOAKTUBHOCT, MOJIEKYJIa, IEKTPUUCCKHI 3apsi, IIPOBOJTHUKH,
MOJIYIPOBOJHUKH, JUITICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHOe COCTOSIHUE BEIECTBA, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUTHYECKAS]
peméTka, CIUlaBbl, (U3UYECKUE BEIWYHHBI, CAMHUIIBI U3MEPEHUSA, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3]1b1, COJIHIIE.

buonorusa: dortocunres, neixanue, Ouocdepa, sKocucTeMa, MUHEPATbHBIC
yI0OpEHUsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATECIIbHBIC BEIIECTBA.

I'eorpadust: atmochepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IIOPO/IbI, TOJIE3HbIE
MCKOIAeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHWS INIPOI'PAMMDbLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHHUS

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3yJbTaThl OCBOEGHMSI TIPOTPaMMBI  OCHOBHOTO  OOIIEro
00pa3zoBaHHsl JOCTHTalOTCS B X0Jile OOy4YEeHHS XMMHUM B €JIMHCTBE Y4YeOHOH M
BOCIUTATENBHON IEATEILHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUMCKUMHU
COLMOKYIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, TPUHATHIMU B
oOliecTBe mMpaBUJIaMd M HOPMaMH TOBEJICHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAaHUs1, CAMOPA3BUTHS U COLIMAIIU3AIUU 00YUYaArOLTUXCSI.

JIn4HOCTHBIE ~ pe3yabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroIIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM  IMO3UTUBHBIX IEHHOCTHBIX OpPHEHTALMH U
paciMpeHue oNbITa JesTeTLHOCTH Ha €€ OCHOBE, B TOM YKCIIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOI'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HacCJEIuI0, MOHMMAaHUS 3HAYCHUS XMMHUYECKOW HAYKH B JKH3HU
COBpPEMEHHOTO 00I11IeCTBa, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HH(pOpMAILIHEH O
MEPEOBbIX JOCTUKEHUAX M OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOM XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUSX 00 YCTPOHWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA

OpEACTaBICHHUS O COLMAJIbHBIX HOpPMax M MpaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHHI B KOJUIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4COHO-UCCIIENOBATENLCKONH, TBOPYECKOM MW JAPYrUX  BHUOAX
JeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHON JESATENbHOCTH MpPH
BBITIOJIHCHUM Y4COHBIX, IMO3HABATENbHBIX 3a/1ay, BBIMOJHCHUH XHUMHYECKUX
IKCIEPUMEHTOB, CO3/IaHUN YUeOHBIX IIPOEKTOB, CTPEMIIEHHS K B3aMMOIOHMMAHUIO
Y B3aMMOIIOMOIIY B IIPOLIECCE 3TON yueOHOM e TeNbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAEHHWE M IMOCTYNKH CBOUX TOBAPHUILEH C MO3UIUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) UEHHOCTH HAYYHOI'0 IIO3HAHHSA:

MUPOBO33PEHUYECKUE TPEJCTABICHUS O BEUIECTBE M XUMHUYECKOH peakiMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKd U COCTABISIOIIME
OCHOBY JUIsl IOHUMaHUsl CYIIIHOCTH HAYYHOU KapTHHBI MUpa, TIPEJICTaBIIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIBI, B3aMMOCBS3SX 4YellOBEKa C
MIPUPOIHOM CPENOi, O POJIM XMMUH B MO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO3HABaTEeJIbHbIE MOTHBBI, HANIPABJICHHBIE HA TIOJIYYeHHE HOBBIX 3HAHUH I10
XUMHH, HEOOXOIHUMBIC IJI1 OOBACHECHHMS HAOMIOJACMBIX IIPOILIECCOB W SBJICHHIA,
MO3HABATENbHON, MHPOPMAIMOHHONW M YHTATEIbCKOW KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CaMOCTOATEILHOM padoThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOI



JUTEPATYpPOH, JIOCTYITHBIMH TEXHHYECKUMM CpPEJCTBaMH WH(OPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpPEC K OOYUYEHHIO M I[I03HAHMIO, JIHOOO3HATEILHOCTh, TOTOBHOCTH H
CIIOCOOHOCTE K €aMOOOpa30BaHHMIO, TPOCKTHOM U MCCIEIOBATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHSA OOYYCHHS B
JlabHEHIIIEM;

4) popMUpOBaHUA KYJIbTYPbI 310POBb:

OCO3HAHHME [IEHHOCTU IKWU3HHM, OTBETCTBEHHOI'O OTHOILUEHUS K CBOEMY
3MI0POBbIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IOCICACTBUI U
HETIPHUSITUE BPEIHBIX MPUBBIYEK (YHIOTPEOIEHHS aIKOTO0JIsl, HAPKOTHKOB, KypeHHus),
HEOOXOIUMOCTH COONIOJICHUS TMpaBmwil OE30MacHOCTH TMpH  OOpAIlllEHUH C
XMMUYECKUMU BEIIECTBAMHU B OBITY U peallbHON KU3HU;

S) TPy10BOr0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO Mpodeccuii U Tpyaa Pa3Iu4yHOro poaa,
yBaXKEHHUE K TPY/Y U pPe3yJibTaTaM TPYJIOBOH JNeATETLHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsT  MOPEIMETHBIX  3HAHMM MO  XHMHUH, OCO3HAHHBIA  BBIOOD
WHMBUYAJIbHON TPAEKTOPUU MPOJIOIKEHHsT 00pa30BaHMs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, O0IIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEHIHON Mpo(heCCHOHANIBHOM NEATEIBHOCTA U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH a/IalITHPOBATHCS B MPOGECCUOHAILHON CpeJie;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKH 11e71eCO00pa3HOe OTHOIIICHHUE K TIPUPO/I€ KaK UCTOYHHMKY KU3HU
Ha 3emiie, OCHOBE €& CYIIECTBOBAHMS, MOHMMAHHME IIEHHOCTU 3J0POBOTO U
OeszonacHOro oOpaza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3HMUEeCKOMY M TICUXMYECKOMY 3J0POBBIO, OCO3HAHHUE IIEHHOCTH COOIIOJCHUS
npaBuiI 0€30MACHOTO MOBECHUS MTPHU padoOTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYallUsX,
YIPOKAOIIKX 30POBBIO U KU3HU JTIOJIEH;

CIOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4aeMble NMPU U3YUYCHUU XUMUH, IS
peleHus 3a/1a4, CBA3aHHbIX C OKPYKAIOLIEN MPUPOIHON CPEoH, [UIsl MMOBBILIEHHS
YPOBHA  DKOJOTMYECKOM  KYyJbTYypbl, OCO3HAHUA [JIOOAJIBHOrO  XapakTepa
JKOJIOTHYECKUX TMPOOJIeM M IMyTel MX penieHusl MOCpPeJCTBOM METO/I0B XMUMUH,
HKOJOTUYECKOTO MBIIUICHUSA, YMEHUA PYKOBOJCTBOBAaThCSA UM B IMO3HABATEIILHOM,
KOMMYHHMKATUBHOH U COLIMAJIBHOM MPAaKTUKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX PE3YNbTATOB BBIACISAIOT 3HAYUMbIC I
(dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYUHBIE IOHATHS (3aKOH, TEOPHUS, TPUHITHII,
runore3a, (akr, CUCTeMa, TMPOIECC, HDKCIEPUMEHT U JPYroe.), KOTOpHIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YUYEOHBIX TpeIMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHUH U3 ATUX MPEAMETOB (OPMHPOBATH IMPEACTABICHUE O IICJIOCTHOU



Hay4YHOW KapTHHE MHPA, U YHUBEpCaJbHbIE yueOHbIE JIeHCTBUS (I103HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYIATHUBHBIC), KOTOpbIe 0OecrneuyuBarOT (HOpMUPOBaHHE
TFOTOBHOCTH K CaMOCTOSITEIBHOMY TUIAHHMPOBAHUIO M OCYIIECTRICHHIO yueOHOM
NEeATEIBbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Joruueckne 1eMcTBHS:

YMCHHUS HCIOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS NPHU OCBOCHUU
3HAHWH: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHSTUH (BBIACISITH UX XapaKTepHbIE
MPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHATHUAMH), HUCIOJIB30BATh
MOHATHS JITI1 OOBSICHEHUSI OT/JEIbHBIX (DAKTOB M sSIBIIEHUH, BEIOUPATh OCHOBAHUS U
KPUTEPUHU I KIacCU(PUKALMKM XUMHYECKUX BEIIECTB M XHUMUYECKHX pPEaKIui,
YCTaHABIMBATh TMPUYMHHO-CICACTBCHHBIC CBSI3M MEXKAY OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTHUECKHE pacCyxkAeHusl (MHIYKTUBHBIE, JeIyKTUBHbBIC, 110 aHAJIOTHUH),
NenaTh BBIBOJIBI M 3aKITIOYCHUS;

YMEHHE TPUMEHATh B MPOIECCe TO3HAHUS TOHATUS (IIPEIMETHBIE H
METaIpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCTIOIB3YEMbIC B XUMUH,
1peoOpa3oBbIBaTh NIMPOKO NPUMEHSIEMbIE B XUMHUH MOJIENIbHBIE MPEICTABIECHUS —
XUMUYECKUH 3HAK (CHUMBOJI JJIEMEHTa), XUMH4YecKas (opMylla U ypaBHCHHE
XUMUYECKON peakiMy — MPU PEIICHUHU Yy4eOHO-T03HABATEIbHBIX 3a/1a4, C YY4ETOM
ATUX MOJICNIbHBIX TPEJICTABIIEHUH BBISBIISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKH U3YYAaEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUH,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIIEJICTBEHHBIE CBA3H W
MPOTUBOPEYHS B U3Y4aEMbIX MPOIECCaX U ABICHUSIX.

ba3zoBble ucciegoBare/IbCKHe JeliCTBHA:

YMECHHUE HCIOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KAa4ECTBE WMHCTPYMEHTA
MO3HAHUSA, & TAKXKE B Ka4€CTBE OCHOBBI JJ11 (DOPMUPOBAHUS TUIIOTE3BI IO TPOBEPKE
MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHI;

NpUOOPETEHUE OMNbITa IO IUIAHUPOBAHUIO, OPraHU3allid M MPOBEIACHUIO
YUEHMUYECKHX OJKCIEPUMEHTOB, YyMEHHEe HaOJIJaTh 3a XO0JIOM TMpollecca,
CaMOCTOSITEJIBHO MPOTHO3UPOBATh €ro0 Pe3yJsbTar, (GopMynupoBaTh 0000IICHUS U
BBIBO/IBI 110 pe3yJibTaTaM IPOBEAEHHOIO OIBITA, UCCIIEAOBAHUSA, COCTABISATE OTUET
0 MpoJIe/IaHHOM padoTe.

Pabora ¢ ungopmaumei:

yMEHHE BBIOMpaATh, aHAIU3MPOBATH M MHTEPIPETUPOBATH WH(OPMAIUIO
pa3IUYHBIX BUJAOB U (OPM MPEACTABICHUS, MOTYYAEMYIO U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIONYJIIpHAsl  JIMTepaTypa XHUMHUYECKOTO COJIEPKAHHS, CIPABOYHBIC
nocobus, pecypcsl MHTepHeTa), KPUTUYECKHU OIICHMBATH NPOTHBOPEYUBYIO H
HEJIOCTOBEPHYIO HH(DOPMAIIHIO;



YMEHHE NPUMEHSTh Pa3JIMUHbIE METOJIbI M 3alPOChl NPH MOUCKE U OTOOpe
uHbOpMAIUd U COOTBETCTBYIOHIUX JaHHBIX, HEOOXOIAMMBIX [JISl BBITIOJIHCHUS
yueOHBIX U [103HABATEJIbHBIX 3a/1a4 ONPEJAEIIEHHOIO TUIlA, TPHOOPETEHUE OMbITA B
0o0acTi  UCHOJIb30BaHUSI  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJbTYpOH aKTUBHOTO MCIOJb30BAHUS PA3JIMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpPaTh ONTUMAIBHYIO (hOpMy TIpesicTaBieHusl MHPOpMaLMU U
WUIIOCTPUPOBATh pPEIIAEMbIC 3a7a4d  HECJIOKHBIMH CXEMaMH, IuarpaMMami,
qpyrumu opmMaMu rpauKu U UX KOMOUHALIUSIMU;

yMEHHME HCIOJb30BaTh M AaHAIMU3UPOBATH B IMpolrecce Y4eOHOU u
UCCIIEI0BATENBCKOM JEATEIBHOCTH MUH(DOPMAILIMIO O BIMSHUU NPOMBIILIEHHOCTH,
CEIIbCKOr0 XO3fAMCTBA M TPAHCIOPTa HAa COCTOSHUE OKPYXKAIOLICH MNPUPOIHOU
Cpebl.

KoMMmyHMKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe 1eHCTBHS:

YMEHHUS 3a7aBaTh BOMPOCH (B XOJ€ quajgora v (W) AUCKYCCHH) MO CYIIECTBY
o0cyxaemMoil  TeMbl, (OPMYJIIUPOBATH CBOM MPEUIOKEHUST OTHOCHTEIBHO
BBITIOJIHCHUS MPEJIOKEHHON 3a1a4u;

YMEHHUSl  TPEJCTABISATh  IMOJYYEHHBIE  Pe3yJIbTaThl  [O3HABATEILHOU
NEATEeIbHOCTH B YCTHBIX M MHCHBbMEHHBIX TEKCTaxX; [elaTh IPE3CHTAIUIO
pPE3yNbTATOB BBHIMOJHEHUS XUMHYECKOTO JKCIEpUMEHTa (J1abopaToOpHOro OIbITa,
nabopaTopHO# pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOMU
MO3HABATEILHOM M MCCJIEJIOBATENbCKOM  JICSITEIbHOCTH  NPU  PELICHUH
BO3HHMKAIOIIUX TpoOiieM Ha OCHOBe y4éTa OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3uui (o0cyxieHusl, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPJAUHALIMS
COBMECTHBIX JCHCTBUH, OINpEACICHUE KpPUTEPUEB IO OIECHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U APYTrHUe).

PerynsiTuBHBIE YHHBepcaIbHbIE YUeOHbIE 1eliCTBHA:

YMEHHUE CaMOCTOATEIBHO OIpPEACHaTh LEIU JeATEIbHOCTH, IJIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BBIOMpaTh Haubosiee F(HPeKTUBHBIE CIOCOOBI PEIICHUS YYCOHBIX U
MO3HABATENILHBIX 33/1a4, CaMOCTOSATENIbHO COCTaBJIATh WIIM KOPPEKTUPOBATH
MIPEIJIOKEHHBIM QJITOPUTM JACHCTBUH IPU BBIIOJHEHMH 3aJaHUM C Yy4ETOM
MOJIYYCHHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIISCTBAX M PEaKLHUAX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOTO DPe3yJibTara 3asBICHHON LEIH, YMEHHE
HCII0JIb30BaTh U AaHATM3UPOBATH KOHTEKCTHI, MPEJIaracMbi€ B YCJIOBUU 3aJJaHUH.

NPEJAMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHIO 00s3aTEIbLHOTO
COJIEp>KaHMs, YCTAaHOBJIEHHOTO JaHHOM (enepanbHOM paboueid nporpamMmoit,
BBIJICIISIIOT: OCBOCHHBIC OOYYalOIIMMUCA HAYYHBIC 3HAHUS, YMEHHUS U CIOCOOBI



JIEUCTBHM, cnenuduueckre Ui  TOpPeAMETHOM o0jacTh  «XHUMHS», BHJIBI
NEATEeIBHOCTH IO  TOJAYYCHUIO HOBOTO  3HAHUSA, €ro  HMHTEPIPETaIuH,
1peoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIHSIX.

K koniy oOyuenus B 8 ki1acce npeIMETHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YHAOIINXCS YMEHUH:

e PACKpPBIBATh CMBICII OCHOBHBIX XHMHUYECKHX ITOHSTHI: aToM, MOJIEKyJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEILECTBO, CMECh
(oHOpOAHAS U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJICKYJIIpHAs Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJS XUMUYECKOTO JIEeMEHTa B COS/IMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJIb, JJCKTPOOTPHIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKas peakius, KilacCUbUKaIMsa peakiuil: peakuuu
COCJIMHEHHUsSI, DPEaKIUU pPa3JIOKEHUs, PEaKIMU 3aMEeIIEHUs], PeaKIuu
0oOMEHa, K30- M SHJOTEPMUYCCKHUE PEAKIIUU, TCIUIOBOU (P (HEKT peakiium,
SJIPO aTOMa, NIEKTPOHHBIN CIIOM aTOMa, aTOMHAasi OpOUTANb, PaJIMYC aTOMA,
XUMUYECKas CB3b, MOSAPHAS U HEMOJAPHAS KOBAJICHTHAS CBS3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pPacTBOpP, MaccoBas J0Ji1 BELIECTBA
(mporeHTHAs KOHIEHTPAIIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKHX TOHATHA W
TIPUMEHSATH 3TH TIOHSITHSI TIPU ONTMCAHUH BEIIECTB U UX MPEBPAIICHHH;

e HUCMOJB30BAaTh XHUMHUYECKYIO CHUMBOJHMKY JMJIi COCTaBICHUA (HOPMYI
BEILIECTB M YPABHEHHI XUMHUUYECKHX PEAKLIHA;

e ONpENeNATh BAJICHTHOCTH AaTOMOB DJICMEHTOB B OMHApPHBIX COCIUHCHUSX,
CTeNeHb  OKUCJIEHHsl  JJIEMEHTOB B  OWHApHBIX  COEJIMHEHHUSX,
MPUHAJICIKHOCTh BEHICCTB K OMNPENCIEHHOMY KJIAcCy COCOUHCHUU MO
dbopmynam, BHA XUMHYECKOH CBS3M (KOBaJeHTHas M HOHHAasA) B
HEOPraHWYECKUX COEIUHEHUSIX;

e packpbiBaTb cMbici Ilepuomnueckoro 3akona [[. WM. Menneneesa:
JIEMOHCTPUPOBATh IMOHUMAHHME [EPUOJMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT WX moyiokeHus B [lepuonuueckoii cucreme,
3aKOHOB COXPAaHEHMs] MacChl BEIIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJIIPHOTO yY€HHUS, 3aKOHa ABOTAIpO;

e ONUCHIBATL M XapakTepuzoBaTh Tabauunyto ¢opmy Ilepuoandeckoii
CUCTeMbl XWMHYECKMX OJJIEMEHTOB: pa3iHyaTh TIOHATHUS «TJIaBHas
noarpynmna (A-rpymnma)» u «mnodounas noarpynna (b-rpynmna)», Mansie u
OonbIIME TEPHUOJbl, COOTHOCUTH OOO3HAYEHHS, KOTOpPHIE HUMEIOTCS B
tabmuue «llepuomuyeckas cucrema Xumuueckux siaemeHtoB JI. H.
MeHjieneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTAB M 3apsiJl sijipa, 00IIee YUCIIO IEKTPOHOB U
pacnpenesicHUue X o 3JICKTPOHHBIM CIIOSM);

KJIaCCH(PUIIMPOBATH XMMHUUYECKHE 3JIEMEHTbhI, HEOPraHUYECKUE BEIEeCTBA,
XUMUYECKUE peakluu (M0 YUCIy M COCTAaBy YYACTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEII0BOMY dhdexTy);

XapaKTepH30BaTh (ONUCHIBATL) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
pa3sIUYHBIX KJIACCOB, MOATBEPK/Ias OMIMCAHUE MPUMEPAMH MOJICKYISPHBIX
YPaBHEHHMH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLMI;

MPOTHO3WPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMpeBpalieHuid B
pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAaCCOBYIO JIOJIKO XHUMHUYECKOTO 3JeMeHTa 1o (OopMyse COEIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOUTH PACUETHI MO YPAaBHEHUIO
XUMHUUYECKON peaKInH;

MPUMEHATH OCHOBHBIC OTEPALIMU MBICIIUTEIBLHOM EATEILHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alMI0, KIacCH(pHUKAIIHIO,
BBISIBJICHUE MPUYHUHHO--CICICTBCHHBIX CBSA3CH — JJI1 M3Y4YCHHS CBOWCTB
BCIICCTB M XUMHUYCCKUX PEAKLUH, €CTECTBCHHO-HAY4YHBIC METO/IbI
MO3HAHUS — HaAONIOJEHUE, W3MEpPEHUEe, MOJIETMPOBAHUE, SKCIEPUMEHT
(peanbHBII 1 MBICTICHHBIN);

CJIEJIOBATH MPaBUJIaM T0JIL30BAHUS XMMHUECKOH MOCY 101 1 1a00paToOpHbBIM
o0OpyJIOBaHMEM, a TaKXkKe MpaBWiIaM oOpalleHus C BeElIeCTBaMU B
COOTBETCTBHM C MHCTPYKUMSMHM 10 BBINIOJIHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB 10 MOTYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEILICCTB
(Bomopoja M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpPEACIEHHON
MacCOBOM [10J1e PacTBOPEHHOIO BEUIECTBA, MJIAHUPOBATh U MPOBOIAUTH
XUMHUYECKUE DKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IICIOYECH U
KHCJIOT C TTOMOIIBI0 HHJIUKATOPOB (JakMyc, GeHosdranient, MeTUIOpaHK
U JIpyTHe).

K konIy oOyuenus B 9 Kj1acce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCS YMEHUMA:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MMOHATHI: XUMUYCCKUN
3JIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTRO,
CIIOKHOE BEIIECTBO, BaJICHTHOCTh, YJCKTPOOTPHUIATEIILHOCTh, CTECICHb
OKHUCJICHHS, XUMUYECKasl peaKiys, XUMUYECKasl CBsI3b, TEILNIOBOH 3P (PeKT
peakluM, MOJb, MOJIPHBIE  00BEM,  pacTBOpP,  AICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJIMTHUECKAS] JTUCCOLMALIMS, PEAKIMU HOHHOTO
OoOMEHa, KaTajlu3aTop, XUMUYECKOC paBHOBECHE, OOpaTuMble U



HEOOpaTUMblE pEaKIMH, OKHCIMTEIIbHO-BOCCTAHOBUTEIIBHBIE PeaKI[HH,
OKHUCJIUTEIb, BOCCTAHOBHUTEIb, OKICJICHUE U BOCCTAHOBJICHHUE, aJVIOTPOIKS,
aM(OTEPHOCTb, XUMHUYECKas CBsI3b (KOoBaJIeHTHas, WOHHAaA,
METaJUTMYECcKas ), KpUCTAIUTUYECKas peIIETKa, KOPPO3Hs METAJIIOB, CILJIABHI,
CKOPOCTh XMMHYECKOW peakKilfu, MPEeAe/bHO JOMYyCTUMAas KOHIEHTpPALHs
ITJIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XWUMUYECKHUX IIOHSATHH U
TIPUMEHSATH 3TH TIOHSITHSI TIPU ONTMCAHUH BEIIECTB U UX MPEBPAIICHHH;
HCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJICHUs (GopMyl
BEILIECTB M YPABHEHHI XUMHUUYECKHX PEAKLIHA;

OIpeaeNsaTh BaJICHTHOCTh U CTENECHb OKUCICHUS XUMHUYECCKHX YJICMECHTOB B
COCIMHECHUAX Pa3IUYHOrO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
OMpeIeNEHHOMY KJIacCy COeIMHEHUH 1o (opMysaMm, BHJ XUMHUUYECKOU
CBS3M (KOBQJICHTHAsl, WOHHAsA, META/UIMYECKasi) B HEOPraHMYECKHX
COEJIMHEHHUSIX, 3apsi/l MOHA 10 XUMUYECKOH (opmylie, Xxapakrep cpe/bl B
BOJHBIX PACTBOpPaX HEOPraHMYECKUX COCAUHEHUH, TN KPUCTAIIMYCCKON
PELIETKH KOHKPETHOI'O BELIECTBA,;

packpbiBaTh cMbici Ilepuoguueckoro 3akona JI. WM. Menaeneera u
JEMOHCTPUPOBATh €ro IMOHUMAHUE: OMHUCHIBaTh M XapaKTepU30BaTh
Tabmuunyo (opmy llepuoandeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB:
pa3nuyaTh MOHATUSA «rJaBHasg nonarpynmna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynmna)», maneie u  OOJbIIME TIEPUOJBI, COOTHOCHUTH
0003HaYCHUs, KOTOPBIC UMEIOTCA B IEPUOIUYECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M
3apan  saapa, oOmiee 4YHCIO DJIGKTPOHOB M paclpeleieHHe WX T0
AJCKTPOHHBIM CJIOAM), OOBACHATh OOIIUE 3aKOHOMEPHOCTH B U3MCHCHHU
CBOMCTB 3JIEMEHTOB U WX COEJAMHEHHUH B Mpejenax MalibIX MEpHOOB U
TJIABHBIX MOJTPYIII € Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCH(PUIIMPOBATH XMUMHUUYECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakuuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaklUU
BEIIECTB, MO TEIUIOBOMY 3((EKTy, 110 U3MEHEHUIO CTereHeH OKUCIICHHS
XUMHYECKHX DJICMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) 00IIME W CcHeHU(DUYECKHE XHMHYECKHE
CBOMCTBAa TNPOCTHIX MW CJIOKHBIX BEUIECTB, IOJTBEPAKIast OIMUCAHUE
MpUMEpaMu  MOJICKYJSPHBIX U HMOHHBIX YPaBHCHUN COOTBETCTBYIOIIMX
XUMHUUYECKHX PEaKIHUi;

COCTABJIITh YPABHCHUSA JJICKTPOJIUTHUYECKOM  TUCCOLMAIIMM  KHUCJIOT,
IEJI0YEN U COJIEN, MOJIHBIE U COKPAILLEHHBIE YPAaBHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHS peaklud, TMOJATBEPKIAIOIMX CYIIECTBOBAHHE
TCHETUYECKOM CBS3U MEKY BEIIECTBAMU PAa3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIMTEIIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIHi
MOCPE/ICTBOM COCTABJICHHS DJIEKTPOHHOTO 0ajlaHca ITUX PeaKlIuii;
MPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHUS,
BO3MOXHOCTH TIPOTEKAHHMSI XUMHUYECKMX NPEBPAICHUH B Ppa3IMYHBIX
YCJIOBUSX;

BBIYHUCIIATE OTHOCUTEIILHYIO MOJICKYJISIPHYEO M MOJISIPHYO MacChl BEIIECTB,
MAacCOBYIO [IOJI0 XHUMHYECKOTO »3JeMeHTa 1o (opMysie COEeIUHCHHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTD PACUYETHI 10 YPABHEHUIO
XUMHYECKOUN peaKluu;

coOII01aTh MPaBUIIa MOJIb30BAHUA XMMUYECKOI MOCYA0H 1 J1abopaTOpPHBIM
o0oOpyJIOoBaHHEM, a TakKKe IpaBujla oOpallieHHs ¢ BeElIeCTBAMH B
COOTBETCTBUM C MHCTPYKUUAMH TO BBIOJHCHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYUYEHHUIO U COOUPAHHIO ra3000pa3HbIX BEIIECTB
(aMMMaka 1 yriaeKkucioro rasa);

TIPOBOJIUTH PEAKIUH, ITOTBEPK/IAI0IINE KAUECTBEHHBIN COCTaB Pa3IMUHbBIX
BCIICCTB: PACMO3HABATH OMNBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOIUMI-,
kapOoHaT-, (ocdar-, cunukar-, cyiabdar-, TUAPOKCUI-UOHBI, KATHOHBI
AMMOHHSI U HMOHBI M3YYEHHBIX META/IOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHATH OCHOBHBIE ONEPALIMH MBICIIUTEIBHOMN I€ATETbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHUE, 0000IICHHE, CHCTEMATU3A1IUIO, BBISBJICHUE TPUIUHHO-
CJIE€JICTBEHHBIX CBSI3€H — JIJISl M3YUE€HUsI CBOWMCTB BEIIECTB U XUMHUYECKHUX
peakivii, eCTECTBEHHO-HAy4YHbICE METOJbl TMO3HAHUA — HaOIIOJCHUE,
U3MEpPEHHE, MOACIUPOBAHUE, DKCIICPUMEHT (PeajibHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHE

8 KIIACC
KoaunuecTBo uacon
Ne HaumeHoBanue pa3ie/ioB U -
KonTpoabHble
n/n TeM NPOrpaMMbl Bcero
padoTsl
Pa3jen 1. IlepBoHayajibHbIe XHMHUYECKHE IOHATHS
Xumus — BakHas 00J1acThb
11 €CTECTBO3HAHHUA H 5
' MPAKTHYECKOU JIeATETLHOCTH
qe0BeKa
BemiecTBa 1 XUMHUECKHE
1.2 15 1
peakiu
Hroro no pazaeny 20

Pasznen 2. Baxxueiilue npeacTaBHTETH HEOPraHUYeCKHX BellleCTB

Bozayx. Kucnopon. [loustue

2.1 6
00 okcumax
29 Bonopoa.Ilonstue o kucinorax g
' H CONAX
73 Boma. PactBops!. [lorstue 06 5 1

OCHOBaHHAX

OCHOBHBIE KJIIAaCCBI
2.4 . 11 1
HeOpFaHI/I‘{eCKI/IX COCJIHMHEHHH

Hroro no pazaeny 30

IIpakTuyeckune
padoTsI

DieKkTpoHHbIE (1InppoBbIE)
o0pa3oBaTeIbHbIE PECYPChI

Bubmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoTteka LIOK
https://m.edsoo.ru/7f41837¢

bubmuoTteka LIOK
https://m.edsoo.ru/7f41837¢c

Bubmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoTteka LIOK
https://m.edsoo.ru/7f41837¢c

Bubmoreka [IOK
https://m.edsoo.ru/7f41837¢

Paznen 3. [lepuoanueckuii 3axon u [lepuoanyeckasi cucreMa xumuueckux yiemMeHToB /. . MenaeneeBa. CTpoeHue aTOMOB.

XuMuueckas cBfi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PeaKnuu



ITepuoanuueckuii 3aK0H U
ITepuoauueckas cucrema

bubmoteka LIOK
3.1 XUMHYECKHX d1eMmenTos JI. M. 7 hitps://m.cdsoo.rw/7F41837c
Menene-esa. CtpoeHue
aroMa
XuMHuecKas CBI3b.
3.2 OKHCIHTEIBHO 8 bubmorexa LIOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEIBHBIC PEAKITHH
bubmuoreka [JOK
J51 15
TOTO O pasacty https://m.edsoo.ru/7f41837¢
PezepBHoe BpeMs 3 Bubmrorexa ITOK
p p https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KUTIACC

Ne /i

Pazjea _1.

1.1
1.2

1.3

HaumenoBaHnue pa3ie/ioB H TeM
NMPOrpamMMbI

BemecTBo M XMMHYECKHE PeaKIlMH
[ToBTOpenue u yriyblieHue 3HAHUI
OCHOBHBIX Pa3/IelloB Kypca 8 kiiacca
OcHoBHBIC 3aKOHOMEPHOCTH XUMHUCCKHX
peakumni

DNEKTPOIUTHYECKAS JTMCCOIIALM.
XHMMHYECKHE PEAKLIHH B PACTBOPAX

Hroro no pazneny

Pazgen 2.

2.1

2.2

2.3

24

HemMeTanabl 1 UX coeTMHEHHUs

O0mas xapakKTepruCTUKa XUMHUIECKHX
aneMeHTOB VIIA-rpynmel. ['amorens

O0mas XxapakTepuCTHKa XUMAYECKHX
anemeHToB VIA-rpynmel. Cepa u eé€
COCIMHCHUS

O01uas xapakTepucTHKa XUMHYECKUX
aneMeHTOB VA-rpynnsl. A3oTt, hochop u ux
COCTMHEHUS

061_[135{ XAPaKTEPHCTUKA XUMHUYECKHUX

aneMeHTOB IVA-rpynmnel. Yraepona u
KPEMHHI U UX COCIUHECHUS

HToro no pazneny

KoJyimuecTBo yacos

Bcero

17

25

Koutpoabunie
padoTnI

IIpakTH4yecKkue

padoThbI

DJIeKTPOHHbBIE
(uudpossbie)
oOpa3oBare/ibHbIC

pecypcebl

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoteka LJOK
https://m.edsoo.ru/71f41a636

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

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

bubimoreka [JOK
https://m.edsoo.ru/71f41a636

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

bubimoreka [JOK
https://m.edsoo.ru/7141a636




Pa3znen 3. MeraL1bl H HX COEHHECHHA

3.1 O061ue cBoiicTBA METAIIIOB

3.2 Baskneiimne MeTaniel ¥ HX COEJIUHEHHS

HToro no pazneny

Pa3nen 4. XuMus U OKpPY:KaW1IAas cpejia

4.1 BeuecTBa 1 MaTepuabl B AKH3HH YEI0BEKa
Hroro no pazneny
PesepBroe Bpems

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

16

20

68

bubimoreka [JOK
https://m.edsoo.ru/71f41a636

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

bubimoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoteka LJOK
https://m.edsoo.ru/71f41a636







HOYPOYHOE INTAHHPOBAHHE
8 KITACC

Ne

T
e eMa ypoka

[Tpeamer xumuu. Posib XumMuu B
JKH3HA YenoBeKa. Tejla U BEIecTBa

IlonaTue o0 MeTOMaX MO3HAHUS B
XHMHH

ITpakTuueckas padora Ne | «IIpaBuna

pabotbl B 1abopaTopuu U NpUEMBI

oOpanieHus ¢ 1ad0paTopHLIM

00opynoBaHHEM»

Uucrele BemecTBa 1 cMecu. Crioco0sl

pa3neneHns cMece

[Mpaktuueckas pabora No 2

5 «Paznenenue cmeceit (Ha npumepe
OYNCTKH [TOBApCHHOIT COMN)»

6 ATOMEI U MOJIEKYJIBI

XHUMHYECKHE 3JIEMEHTEL 3HAKH
(CI/IMBOJ'IBI) XHMHYCCKHX 3JICMCHTOB

8 HpOCTI—»IB H CJIOXKHBIC B€IICCTBA

9 ATOMHO-MOIEKYJISIPHOE YUCHHE

KoandecTrBo yacoB

Bcero

Kounrpoasubie
pabdoTnI

IIpakTHyeckue
pabdoTsl

Jara
H3YYeHHSs

DJIeKTPOHHbIE
H(ppoOBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

bubimoreka [JOK
https://m.edsoo.ru/ff0d210c

bubmuoteka LJOK
https://m.edsoo.ru/ff0d227e

bubimoreka [JOK
https://m.edsoo.ru/ff0d23dc

bubmuoteka LJOK
https://m.edsoo.ru/ff0d26ca

bubimoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubimoreka [JOK
https://m.edsoo.ru/ff0d2a6c

bubmuoteka LJOK
https://m.edsoo.ru/ff0d2be8

bubimoreka [JOK
https://m.edsoo.ru/ff0d2a6c

bubmuoteka LJOK
https://m.edsoo.ru/ff0d2d50




3aK0H NOCTOSHCTBA COCTABA BEIIECTE.

bubtmmoreka LHOK
10 X .B
umiieckas popmyna. Barentrocts https:/m.edsoo.ru/ff0d2eae
aTOMOB XMMHMYECKHX JIEMEHTOB
1 OTHOCHUTEIBHAS aTOMHAs Macca. bubmuotexa [JOK
OTHOCHUTEIBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10J11 XMMHUYECKOro bubmuotexa [JOK
JJIEMEHTA B COCJIMHEHUH htips://m.edsoo.ru/ff0d350c¢
13 KomnuecTro BemecTra. Moib. bubtmmoreka LHOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DuU3HYECKHE U XUHMUYECKUE SIBIICHUS. bubmuoteka LJOK
XuMHUeCKas peakius htips://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKu U YCIOBHS IPOTEKAHUS bubmuoteka LJOK
XHMHYCCKUX PCaKIIH https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEeHUs MacChl BEILECTB. bubimoreka IIOK
XHUMHYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BEIYHCIIEHHS KOTMYECTBA, MACCHI
17 BCIICCTBA MO YPABHCHHAM Bubamorera [IOK
m ypapter https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEaKITHit
Kinaccuukanusga XxuMH4ecKkux
18 eax Hgl) (coeAMHEHUs, PA3IOKEHUs brbamorexa [TOK
peaiit A P ’ https:/m.edsoo.ru/ff0d3£34
3aMelleHus, 00MeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 YHIUKITONEIUCT O60g1queHHe u buomorexa IOK
H AHCT. . htps://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aITHA 3HAHUH
20 Konrponsnas pabora Nel no teme bubimoreka IIOK

«BeniecTBa 1 XMMHUYECKUE PEAKITHH

https://m.edsoo.ru/ff0d4290




21

22

23

24

25

26

27

28

29

30

BOBI[yX — cMech razoi. Cocrtas
BO3yXa. KHCHOpO,[[ — JJICMCHT H
MMpOCTOEC BEHIECCTBO. O30H

DU3HYECKUE U XUMHUIECKHE CBOHCTBA
KHCJIOpo/ia (PeaKIuu OKHCICHHS,
ropenue). [lonarue 006 okcumax

Crioco0sl MostydeHus KUCIopo,/ia B
1a60PATOPUU U TPOMBIIUIEHHOCTH.
ITpumenenue kuciopoa

TennoBoii 3 eKT XUMHIESCKOH
pCaKIu, OHATHE O
TEPMOXHUMHYECKOM YPaBHEHHH, IK30-
U SHIOTEPMHYCCKUX PEaKIIHAX

Tomnueo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3/1yXa, CIIOCO0bI ero
npeI0TBpaIIeHUS

[IpakTuueckas padota Ne 3 mo Teme
«Ilomyuenue u cobupanue
KHCIIOPO/Ia, H3YUCHHE €0 CBOMCTBY

BO)IOpO,Z[ — DJIEMEHT U IPOCTOC
BCIICCTBO. HaXO}K)IeHHe B IIpUPOJIE

du3nyeckie U XUMHUYECKHE CBOMCTBA
Bomopomaa. [Ipumenenue Bogopona

ITousTHe 0 KUCIOTAX U COIMAX

Croco0bl ToTy4eHHS BOIOPOIa B
naboparopun

bubmuoteka LJOK
https://m.edsoo.ru/ff0d448e

bubmuoteka LJOK
https://m.edsoo.ru/ff0d4614

bubimoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuoteka LJOK
https://m.edsoo.ru/ff0d4790

bubimoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuoteka LJOK
https://m.edsoo.ru/ff0d4ae2

bubimoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoteka LJOK
https://m.edsoo.ru/ff0d4ddo

bubimoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmuoteka LJOK
https://m.edsoo.ru/ff0d4dd0




31

32

33

34

35

36

37

38

39

40

ITpakTHueckas pabora Ne 4 no reme
«[Tomyuenue u cobupanue BoI0pO/Ia,
U3y4YEHHE ero CBOMCTB»

Monspurrit 006EM ra3zoB. 3aKoH
Asoranpo

Brruucnenus o0béMa, KOMHYECTBA
BEIIIECTBA r'a3a M0 €ro M3BECTHOMY
KOJIMYECTBY BEILIECTBA MIIH 00BEMY

Brruncienus 0065EMOB ra3os 110
YPaBHCHHUIO PCAKIIUH HA OCHOBE
3aK0HA 00BEMHBIX OTHOIICHUH Ta30B

Ddusnyeckue 1 XUMHYECKUE CBOIMCTBA
BOJIbI

Coctar ocuoBauuii. [louarue o0
HHIUKATOpax

Boja kak pactBopuTelb.
HacpiiieHHbIe 1 HEeHACHIIEHHBIE
pactBopbl. MaccoBasi 107151 BelecTBa
B pacTBOpe

[IpaxTuueckas padota Ne 5 o Teme
«lIpUroToBICHHE PaCTBOPOB C
OnpeneI¢HHOM MacCOBO JOJICH
pacTBOPEHHOTO BCUICCTBAY

KonTposbHas pabota Ne2 o reme
«Kucnopoa. Bogopoa. Boxa»
OKCHIBI: COCTaB, KJIaCCH(HUKAITHS,
HOMEHKIIATypa

bubmuoteka LJOK
https://m.edsoo.ru/ff0d4{42

bubimoreka [JOK
https://m.edsoo.ru/ff0d542¢e

bubimoreka [JOK
https://m.edsoo.ru/ff0d55a0

bubimoreka [JOK
https://m.edsoo.ru/ff0d5708

bubimoreka [JOK
https://m.edsoo.ru/ff0d587a

bubmuoteka LJOK
https://m.edsoo.ru/ff0d59e2

bubimoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmuoteka LJOK
https://m.edsoo.ru/ff0d5eba

bubimoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoteka LJOK
https://m.edsoo.ru/ff0d664e




[TonydeHne 1 XMMHYECKHE CBOHCTBA

41 KHCIIOTHBIX, OCHOBHBIX U bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
amM(OTEPHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, Ki1acCH(pUKAIIHS, bubmuoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue U XUMHUYECKHE CBOHCTBA bubimoreka IIOK
OCHOBAHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsr: coctas, KI1accu(puKaIus, bubmuoteka LJOK
HOMEHKIIATypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue 1 XUMHYECKHE CBOMCTBA bubnuorexa LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpennue): HOMCHKIATYpA,
46 CHOCOéLII) OJT )eHHH XHMH‘IZ(I:)KI/IG buomorexa IOK
© YHCHI, https://m.eds00.ru/00ad9474
CBOICTBA
[Tpaktuyeckas pabora Ne 6. Penenue
47 IKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe bubimoreka IIOK
«OCHOBHBIE KJIACCHI HEOPraHUYECKHX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHHH
['eHeTHUECKAS CBSA3L MEXKT
48 KJIacCaMH HEO raHquCKny buomorexa IOK
. P https://m.edsoo.ru/00ad9as5(
COCTMHCHHI
49 O06001EeHne U cUCTEMATH3AIMS bubmuotexa [JOK
3HAHHH https://m.edsoo.ru/00ad9cb2
Kontponbnas pabota Ne3 1o teme
| bubtmmoreka LHOK
50 OCHOBHBIC KJTACCHl HEOPTAHUYCCKHUX

coeqHHEHHI"

https://m.edsoo.ru/00ad9%ela
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52

53

54

55

56

57

58

59

60

HepBI)Ie IOIIBITKH KH&CCH(l)I/IKaHI/IH
XHMHYECKHX 21eMeHTOB. [TonsaTie o
rpymimax CxXO0/IHbIX 3JIEMEHTOB

[Tepuommyeckunii 3aK0H U
[lepuoanueckas cucrema
XUMH4YeCKux aneMenToB . 1.
Menneneesa

[Tepuojibl, rpymIIbL, TOATPYIIILI

Ctpocnue atoMoB. COCTaB aTOMHBIX
siaep. M30Tombl

CrpoeHue IeKTPOHHBIX 000I04YeK
aToMoB 3J1eMeHTOB [lepuoanueckoii
cuctemsl /. 1. MenneneeBa

XapakTepucTHKa XUMHICCKOTO
AJIEMCHTA O €ro IIOJIOKCHHIO B
[Tepuoamueckoii cucreme /1. H.
Menneneesa

3unauenue [lepuoanueckoro 3aKkoHa
JUTSL Pa3BUTHUSI HAYKH U MPAKTHKH. [1.
N. MeHnjieneeB — y4€HBIM, NIeAaror u
rpaXJaHuH

BHGKTI)OOTPI/II_IaTeJILHOCTB dTOMOB
XHUMHYECKHX DJICMCHTOB

HMonnas xuMudeckas cBA3b

Kopanentnas HOJApHaA XUMHYECKas
CBA3b

bubmuoteka LJOK
https://m.edsoo.ru/00ad9ffa

bubmuoteka LJOK
https://m.edsoo.ru/00adas2¢c

bubimoreka [JOK
https://m.edsoo.ru/00adas52¢

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

bubimoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmuoteka LJOK
https://m.edsoo.ru/00ada824

bubimoreka [JOK
https://m.edsoo.ru/00ada96e

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

bubimoreka [JOK
https://m.edsoo.ru/00adac34

bubimoreka [JOK
https://m.edsoo.ru/00adaab8




61 KoanienTHas HenonsipHas 1 bubnuorexa LIOK
XUMHAYecKas CBSI3b https://m.edsoo.ru/00adaab9

bubtmmoreka LHOK

62 Crenens OKHCICHNA ! https://m.edsoo.ru/00adae28

63 OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE 1 bubmuotexa [JOK
peakiun htips://m.edsoo.ru/00adb076

bubtmmoreka LHOK

64 |
OKHCTHTCIIN 1 BOCCTAHOBHTCIIN https://m.eds00.ru/00adb076
Konrponsnas pabora Ned no teme

65 «Crtpoernne aromMa. XUMHYECKad 1 bubmorera TIOK

p ' htps://m.eds00.ru/00adb486
CBA3bY»

66 Pesepeubrii ypok. O600meHHE U 1 bubmuoteka LJOK
cHCTeMaTH3allHs 3HaHUil https://m.edsoo.ru/00adb33c¢
Pesepsusblii ypok. O0001IeHHE 1

67 CHCTI;MaTm:p Hsl 3HaHI/II711u HtoroBas 1 bubmorera TIOK

il ) https://m.edsoo.ru/00ad9ch2
KOHTpOIIbHAs paboTa
68 Pesepeubrii ypok. O600meHHE U 1 bubmuoteka LJOK

CHCTEMaTH3auA 3HAHHH

https://m.edsoo.ru/ff0d61c6d

OBHIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




9 KUTIACC

Tema ypoka

Ilepuoguueckuii 3aK0H.
[lepuoanueckas cuctema
XUMHYECKHX uieMeHToB /. H.
MenneneeBa

3aKOHOMEPHOCTHU B U3MEHEHUH
CBOHCTB XMMHYECKHX IJIEMEHTOB
MEePBLIX TPEX MEPUOIOB
Kmaccudukaims 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIICCTB

Bujpr xuMHudecKoit CBA3H W THITBI
KPUCTATHYECKUX PEIIETOK
Kontpomnbnas pabora Nel mo teme
«[loBTOpCHHE U YIITyOICHHE
3HAHUHM OCHOBHBIX pa3/eiioB Kypca
8 KIacca»

KH&CCH@HK&HI/IH XUMHYCCKHX

KoaudecTBo yacos

Bceero

peaKHI/Iﬁ O pa3sIMYHbIM IIPHU3HAKaAM

ITonsTHEe 0 CKOPOCTH XUMHYCCKOM

PCaKIIuu. IloHsaTHE 0 TOMOTEHHEIX H

ICTCPOTCHHLIX PCaKIHUAX

TTonsTHE O XUMHYECKOM
PaBHOBECHH. cDElKTOpr, BIIMAKOIIHNEC

Kounrpoasubie
pabdoTnI

IIpakTHyeckue
pabdoTsl

Jara
H3Y4YEeHHHA

DJIeKTPOHHbBIE
uudposbie
oOpa3oBare/ibHbIC

pecypcebl

bubmuoteka LJOK
https://m.edsoo.ru/00adb59e

bubimoreka [JOK
https://m.edsoo.ru/00adb6bb

bubmuoteka LJOK
https://m.edsoo.ru/00adb7e2

bubimoreka [JOK
https://m.edsoo.ru/00adbac6

bubimoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoteka LJOK
https://m.edsoo.ru/00adbe9a

bubimoreka [JOK
https://m.edsoo.ru/00adc2 8¢




Ha CKOPOCTh XUMHUYECKOU PeaKIhu
1 MOJI0KEHNE XUMHYECKOTO

JqucconHanuga. XuMU4ecKue
pealqmu B paCTBOan»

paBHOBECHS
9 OKHCITHTETBHO- bubmuotexa [JOK
BOCCTAHOBUTENBLHELIEC PEAKITHH https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTHYECKOI
10 I/IC(I})O Ha HHpCHJIBHBIe H cinabbre bubmorera TIOK
e HATH. https://m.edsoo.ru/00adcd68
ANEKTPOJIATHI
11 Honnsle ypaBHEHHS peaKIIHi Enbrmorexa HOK
yp peart https://m.edsoo.ru/00add448
XHuMHUYecKHe CBOMCTBA KHCIIOT H
12 OCHOBaHMIl B CBETE NPE/ICTABICHHH bubimoreka IIOK
00 3MEeKTPOIUTHYECKOIH https://m.edsoo.ru/00add5d8
JIMCCOLIHAITH
XHUMHYECKHE CBOHMCTBA coJIcH B
13 CBETE IIPEICTABICHHH 00 bubmorexa LIOK
pea 5 https://m.edso0.ru/00addsb2
ANCKTPOIUTHUCCKOH JUCCOHAITHHI
14 TTonsarue o ruaponuse coilei Eubmiorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O000111IEHHE B CHCTEMATH3AIIHSA bubtmmoreka LHOK
3HAHWUH https://m.edsoo.ru/00addd12
IIpaxTrueckast pabora Ne 1.
16 «}PemeHHe BKCHIZ: HMMEHTAIbEHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1au»
KontponsHas padora Ne2 no teme
17 «DNEKTPOIUTHYECKAs bubnuorexa LIOK

https://m.edsoo.ru/00addec0




18

19

20

21

22

23

24

25

26

OO01mas xapakTepHCTHKA I'aJIONEHOB.
XHUMHUYECKUE CBOKCTBA HA IPUMEPE
XJ10pa

Xnoposonopon. ConsiHasi KHCIIOTa,

XHMMHYECKHE CBOIICTBa, IIOJIyUEHHE,
IIPUMEHEHHE

[TpakTuueckas padbora Ne 2 o reme
«ITony4eHue CONAHOM KUCTIOTBHI,
HU3Y4YEHHE €€ CBOHMCTBY»
Brruncnenns no ypaBHeHHAM
XHMMHYECKHX PEaKLUHH, €ClIH OJUH
13 pearcHTOB J1aH B U30BITKE
OO01mas xapakTepHCTHKA HIEMEHTOB
VIA-rpynmsl

AmnoTponHbie MOIH(UKAIINN CEPHI.

Haxoxaenue cepsl u e
COCIMHEHHH B IPHPOJIE.
XUMHYECKUEC CBOMCTBA CEPhI
CepoB0/10pO/I, CTPOEHHE,
(u3MYeCKUE U XUMHYECKHE
CBOMCTBA

Oxcunpl cepsl. CepHas KHCIIOTA,
(u3nYecCKUe H XUMHYECKHE
CBOHCTBA, IPHMCHCHHE

XuMuyeckne PEaKIHH, JICHKAIIHE B
OCHOBEC IMPOMBIIIIJIEHHOTO criocoba
HNOJIYy4YEHUs CepHOﬁ KHUCJIOTHI.
XuMudeckoe 3arpA3HEHHE

bubmuoteka LJOK
https://m.edsoo.ru/00addfe2

bubmuoteka LJOK
https://m.edsoo.ru/00adel 04

bubimoreka [JOK
https://m.edsoo.ru/00ade348

bubmuoteka LJOK
https://m.edsoo.ru/00ade488

bubimoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuoteka LJOK
https://m.edsoo.ru/00ade64a

bubimoreka [JOK
https://m.edsoo.ru/00ade802

bubmuoteka LJOK
https://m.edsoo.ru/00adea28

bubimoreka [JOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

34

OKPYXaIIIen cpe/ibl
COE/IMHEHUAMH CephbI

Brraucnenue Mmaccoroii 1onu
BBIXOJIa TIPOAYKTA peaKIINu

OO0m1as xapaKTepUCTHKA IJIEMEHTOB
VA-rpynmel. A3or,
pacnpocTpaHeHue B IPUPOJIE,
(u3MYeCKUE U XUMHYECKHE

CBOMCTBA

AMMuak, ero puzHIecKue u
XHUMHYECKHE CBOIICTBA, MTOIYUCHHE
U IpUMEHEHHE

[TpakTuueckas padora Ne 3 o reme
«[TonmyyeHnne aMmMuaka, H3y4eHue

ero CBOMCTB»

A30THas KUCIIOTa, e€ (hM3HUECKHE U
XHUMHYECKHE CBOHCTBA

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B KQU€CTBE MHUHEPATIbHBIX
ynoOpenuit. Xumudeckoe
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
COE/IMHEHHUAMH a30Ta

@ocdop. Oxcun docdopa (V) u
dochopnas kucnota, GpusMUecKue u
XUMHUYECKHE CBOHCTBA, ITOIYUCHUC

UcnonbzoBanue docharor B
KayecTBe MHHEPATbHBIX

bubimoreka [JOK
https://m.edsoo.ru/00adec8a

bubimoreka [JOK
https://m.edsoo.ru/00adeead

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

bubimoreka [JOK
https://m.edsoo.ru/00adf180

bubmuoteka LJOK
https://m.edsoo.ru/00adf306

bubimoreka [JOK
https://m.edsoo.ru/00adf518

bubmuoteka LJOK
https://m.edsoo.ru/00adt68a

bubimoreka [JOK
https://m.edsoo.ru/00adfc20




ya00peHuii. 3arps3HeHHne
IIPUPOJHOI cpebl pocharamu

Yrnepoa, pacnpocTpaHCHUE B

35 o bubmuotexa [JOK
npupoe, (PH3HUESCKHE H
PHpOA . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOHCTBA
Oxcuibl yriaepoja, ux (pu3ndeckue
H XMMHYECKHE CBOHMCTBA.
36 DKOJIOTHYECKHE TTPOOIIEMEI Eubmiorexa I[IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIEC C OKCHJIOM YyTJIepojaa
(IV)
37 VronsHasa KHUcI0Ta H €€ COJIH bubmorexa LIOK
https://m.edsoo.ru/00ae()06¢
ITpakTuyeckas padora Ne 4 no teme
13 "TTosrydeHue yrilekucaoro rasa. butnuoreka IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027¢e
kapOoHar-uoH"
[lepBoHavabHBIC TOHATHS 00
39 OpraHMYeCcKHX BeNIeCTBaX Kak o bubmorexa LIOK
P https://m.edsoo.ru/00ae054¢e
COCIMHEHHAX yIIepoaa
bubmuotexa [JOK
40 Kpemunii u ero coeTiHEeHUS
P 4 https://m.edsoo.ru/00aec080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTanbHBIX bubimoreka IIOK
3a7a4 1o reMe «BaxHelimue https://m.edsoo.ru/00ae0bf2
HEMETAIUIBEI U UX COEIHHEHUAY
Kontpomnbnas pabora Ne3 mo teme
. bubmuoteka LJOK
42 «Baxueiime HeMeTaIEI H HX

COCOHHCHHA

https://m.edsoo.ru/00aeclel 8




OO0miast xapakTepUCTUKA
XMMHYECKHX IeMEHTOB —
MeTajioB. MeTainueckas CBs3b U

bubtmmoreka LHOK

43
METAJTHYECKasd KPUCTAJITNIeCcKas https://m.edsoo.ru/00ael103e
pemérka. Pu3nyeckne CBOMCTBA
METAJLIOB
XHUMHYECKHEC CBOMCTBA MCTAILIIOB.
44 D . butnuoreka IOK
JIEKTPOXHUMHUECKHH s
p . PR https://m.edsoo.ru/00ael 156
HanpsKEHUH METaJNIOB
OO0mue cnocoOb! NOMy4eHUs
metatoB. Crutasel. BeraucieHus
45 0 YPaBHEHUAM XAMHYECKHUX Eubmiorexa I[IOK
P . https://m.edsoo.ru/00ael 156
pPeaKIMii, €C/IM OJIMH U3 PEareHTOB
COJIEPXKHUT MPUMECH
46 IlonsTHE 0 KOPPO3HH METAIIIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael 278
bubinuoreka [JOK
47 [Ileno4HbIC METAITBI 1
https://m.edsoo.ru/00ael4b2
48 OKCHJIBI ¥ THIPOKCHJIBI HATPHS U bubtmmoreka LHOK
Kansa https://m.edsoo.ru/00ael4b2
49 [Ilenoyno3eMenbpHBIC MECTAILIIBI — bubmuoteka LJOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael Se8
50 Baskuelinine coeJHHEHUS KaJIbIHAA Eubmiorexa I[IOK
a H https://m.edsoo.ru/00aelSe8
51 O0o001IeHe H CHCTEMAaTH3AIIH
3HAHHH
5 JKEcTKOoCTh BO/IBI M CITOCOOBI €€ bubmuotexa [JOK

YCTpaHEeHUs

https://m.edsoo.ru/00ac1 886




ITpakTnyeckas padora Ne 6 no teme

bubtmmoreka LHOK

>3 "}KeCTKOCTB“BO'HH 1 METOBL €€ https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bubmuoteka LJOK
4 AOMYHAL https://m.edsoo.ru/00ael c64
55 AmQorepHbIe CBOWCTBA OKCUIA U bubimoreka IIOK
THJIPOKCHJIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoteka LJOK
https://m.edsoo.ru/00ael d86
57 Oxcuibl, THAPOKCHU/IBI U COJIH bubimoreka IIOK
xenesa (I1) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06001IcHIE B CHCTeMaTH3AIINS
3HAHHH
[TpakTuyeckas pabora Ne 7.
59 Pemenne skciepuMeHTATBHBIX bubmuotexa [JOK
3a7a4 mo TeMe «Baxneimue https://m.edsoo.ru/00ae3de8
METaJUTBI U UX COSTMHEHUS
Brraucnenus mo ypaBHEHHUAM
XUMHYECKHX PEaKIUi, CCITH OTHH
60 W3 PeareHToB JIaH B H30BITKE UITH bubtmmoreka LHOK
COIEPKHUT NPUMECH. Borunciienus https://m.edsoo.ru/00ael1750
MAaCcCOBOM JI0JIM BBIXO/JIa IPOJIYKTA
peaxIuu
61 O06001IcHIE B CHCTeMaTH3AIINS
3HAHHH
KonrponsHas padora Ne4 no teme
62 «BaxkHele MeTamibl M UX

COCIAMHCHUMA»




63 Bemecta u Mmarepuansi B 1 bubtmmoreka LHOK
[OBCEHEBHOM KU3HH YeI0BeKa htips://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsA3HeHUE 1 butnuoreka IOK
OKPYKAIOIICH CPEIbI https://m.edsoo.ru/00ae4270

65 Ponbe xuMHH B pelIeHHH | bubnuorexa LIOK
JKOJIOTHUYECKHUX NTPOOIemM https://m.edsoo.ru/00ae4270

66 PesepBHbIil ypok. Ob0obmIeHNE 1 1 butmuoreka [JOK
CHCTeMAaTH3aIlis 3HaHHI https://m.edsoo.ru/00ae0d0a
PeseprHeIitl ypok. O6001IeHNE 1

67 CHCTEM&THB:p usi 3.HaHHi’IIIl Hrorosas 1 bubmiorexa LIOK

t ) https://m.edsoo.ru/00adb33¢c

KOHTpOJIbHAsA pabora

68 PesepBHbIil ypok. Ob0obmIeHNE 1 1 butmuoreka [JOK

CHCTEeMAaTH3allus 3HaHHH

https://m.edsoo.ru/00ad9cb2

OBHIEE KOJIMYECTBO YACOB I1O
IMPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI V151 YYHEHUKA

* Xumus, 8 xmacc/ I'adbpuwensu O.C., Octpoymor W.I'., Cnagko C.A.,
AKIIMOHEPHOE 00111eCTBO «M31aTenpecTBO «IIpocBemieHue»
o Xumusa, 9 xnacc/ I'abpuensu O.C., OctpoymoB W.I'., CnankoB C.A.,
AxnmoHepHoe obmiectBo «M3narensctBo «IIpocBenienues

METOANYECKHE MATEPHAJIBI J1JIAA YYUTEJIA

lMabpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusay. 8 kinace / O. C. INabpuensn. — M. : Jlpoda, 2018 — 109, [3] c.
INabpuensn, Oner CepreeBud. Xumusi: 8—9-e kiaccel : 0a30BbIH YPOBEHD :
MeTonuyeckoe mocooue k yueonukam O. C. 'adbpuenana, U. I'. Octpoymosa, C.
A. CnankoBa / O. C. I'adpuensu, C. A. CnankoB. — 4-¢ u3a., nepepad. —
Mockaa : [Ipocsemenue, 2022 — 80 c.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru/catalog/rubr/d05469at-69bd-11db-bd 13-
0800200c9c08/?interface=pupil class[]=50 class[]=51 class[]=53 class[]=54
subject[]=31
http://school-collection.edu.ru/catalog/rubr/d05469at-69bd-11db-bd 13-
0800200c9¢c09/?interface=pupil class[]=50 class[]=51 class[]=53 class[]=54
subject[]=31



