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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpazoBaHus,
npeacraBieHabx B DI'OC OO0, a takxke Ha OCHOBe (emepanbHON padboueit
MPOTpaMMbl BOCITUTAHUSA M C y4E€TOM KOHIIEHIIMU TMPEMOJaBaHUS y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHusanusx Poccuiickoi
denepanum.

[Iporpamma mo xumMuu Aa€T MPEACTABJICHUE O IIENAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIIMTAHHMS M PA3BUTHS OOYYaIOIIUXCA CPEACTBAMHU Y4E€OHOIrO
MpeAMeTa,  YCTAaHABIMBAET  00fA3aTelIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT PacIpele€Hue €ro Mo KiaccaM U CTPYKTYpHPOBAHHUE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XHUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEpUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4e€OHOro Tpoliecca, BO3PACTHBIX
O0COOEHHOCTEN 00ydYarommxcsi, OIpeAesieT BO3MOXKHOCTH IIpenMera s
peanu3anuu TpedoBaHM K pe3yabTaTaM OCBOEHHUS OCHOBHOU 00pa3oBaTeIbHOM
MpOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIA
K pe3yjbTaTaM OOY4YeHMs XMMHUHM Ha YpPOBHE IeJied M3ydeHUs Mpeamera U
OCHOBHBIX BHUJOB Y4Y€OHO-ITO3HABATEIIbHON AESITENBHOCTH OOyYarouierocs mo
OCBOEHUIO yU4e€OHOI0 COJIepP KaHUA.

3HaHWE XWMUU CIY>KUT OCHOBOM [JIsi (hOPMHPOBAHUS MHPOBO33PECHUS
oOy4Jaronierocs, ero NpeJacTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UTrparoT HopMUpyEMbIE XUMUEH MPEACTaBICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPTrUuU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUCCKOM,
NUIIEBON U KOJOTUYECKON O€30acCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaiu3allMi  BO3MOXKHOCTEH JJii CaMOpa3BUTHUS U
dbopMHupOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u (PyHKIUOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (GOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Jarolmuxcsi, HABBIKOB HX CaMOCTOSITEJIbHOW Y4YEOHOM JIeSITeIBHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHUH, HEOOXOJAMMBIX KakKk B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;



3HAKOMUT CO CINEeNM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI
LEJOCTHOTO B3MIsiAa HA €OUHCTBO MNPHUPOALI M  YEJIOBEKA, SIBISETCA
OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH
0o0yyJarommxcs;

croco0CTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TPUPOAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa3oBaHue 00ydaroIuXCsl.

JlaHHbIe HaMpaBiIeHHUsS B OOYYCHHH XUMHHU 00€CTIEUMBAIOTCS CTIeU(PUKONA
colepKaHUsl Y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA NeAaroru4yecku
aJIalITUPOBAHHBIM OTpakeHHEM 0a30BOI HAYKM XMMUU Ha ONPEAEIEHHOM 3Tarie
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00I€ro oOpa3oBaHUs OPUEHTUPOBAH
Ha OCBOECHHME OOYYaIOIIMMHCS CHCTEMbI MEPBOHAYAJIBHBIX IOHATUNA XUMUH,
OCHOB HEOPraHWYECKON XMMHU U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX ITOHSATHN
OpraHU4eCKON XUMUHU.

CrpyKkTrypa cofepaHusi IporpaMMBbl IO XUMHUH CPOPMUPOBaHA HA OCHOBE
CUCTEMHOT0 MoaxoJa K €€ uzydeHuto. CopepxaHue CKIaJbIBACTCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHUCTEMBI MOHATUH O
XUMHUECKON peakuuu. OOe 3TH CHCTEMBbl CTPYKTYPHO OpraHU30BaHbl IO
OPUHLMIY ITOCJIEIOBAaTEIbHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHYECKHUX
MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHUS O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE OSMIIMPUYECKU
MOJIyYEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT
OTHOTO  YpPOBHA K JpyromMy, BbIIOJHSAS (QYHKOUM  OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHUYECKOIrO
NPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEIIECTB.

OcBoenne mporpaMMmbl 1O XUMHU CIOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOM COCTABIIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
U METOJlaM MO3HaHMs B Hayke. M3yueHne XuMHUM IPOUCXOJIUT C TPUBJICUCHUEM
3HAHUI W3 paHee HM3YyUYEHHbIX Y4EOHbIX MpeAMeTOB: «OKpyKarouui MUp»,
«bwuomnorus. 5—7 ximacce» u «dusuka. 7 Knacey.



IIpy wu3yyeHUHM XUMHM HPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM  HaykM Kak oOJacTM  COBPEMEHHOIO  E€CTECTBO3HAHMA,
MPAKTUYECKON JEATEeIbHOCTH YEJIOBeKa M KaK OJHOrO0 U3 KOMIIOHEHTOB
MHUPOBOHM KyJBTYpHl. 3afada y4eOHOTO MpeAMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMBl XMMHMUYECKHX 3HAHUNW — BaKHEWIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKUX IOJIOKEHUHM, JTOCTYNHBIX OOOOLIEHHI MHMPOBO33PEHUECKOIO
XapakTepa, si3plka HayKH, B MPUOOIIEHUH K HAyYHBIM METOAAaM MO3HAHUS MPHU
M3YYCHUH BEILIECTB M XUMHUYECKHX peakiuii, B (popMHpOBAaHHUH U Pa3BUTUU
MO3HABATENBHBIX YMEHHUM M WX NPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHON WU
y4eOHO-UCCIIE0BATENbCKON JIEATENbHOCTH, OCBOECHUU MpaBUi 0€30MacHOro
oOpallleHus C BEIIeCTBaAMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa30BaHUS
BaXHOE 3HAYEHHUE MMPUOOPENTN TaKue eI, KakK:

— (opMUpPOBaHUE HHTEJUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSTEILHOMY MPUHITHIO PEIIECHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOydYeHHs Ha CHCTEMAaTU4YECKOE MPHUOOIICHHE
00ydaromuxcsi K CaMOCTOSITEIbHON MO3HABATEIBHON AEATEIbHOCTH, HAYYHBIM
METOJaM MO3HaHMs, (POPMUPYIOIIMM MOTHUBALUIO U PA3BUTHE CIOCOOHOCTEH K
XUMHH;

—  o0ecrieyeHHME  YCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OOydarolMMHUCSl  OMbITa  PAa3HOOOpPA3HON  AESITENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIMIA), MMEIOIINX
YHHUBEpCaJIbHOE 3HAYEHHE ISl Pa3JIMUHbIX BUJOB JIEATEIbHOCTH;

— (QopMmupoBanue o0meH (QYHKIIMOHATBHON M €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJE€ YMEHHH OOBSICHATH U OIICHWBATH SIBIICHUS
OKpY>KaroIllero MHpa, UCTIONIb3Ysl 3HAHUS U OIBIT, MOJTYYCHHBIE TIPH HU3yUYEeHUHU
XUMHH, TPUMEHSATh UX IpPU pPEUIeHHH NpoOJieM B TOBCEIHEBHOW >KU3HH U
TPYZOBOU JEATEIBHOCTH;

— (¢opMupoBaHUe Yy OOy4arolUXCs TyMAaHUCTUYECKUX OTHOILIEHU,
NMOHUMAaHUs TEHHOCTH XWMHUYECKUX 3HAHWHA JUISI BBIPAOOTKH JKOJOTHYECKH
11eJ1ecCO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM JEITEIBHOCTH B IENSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPEIbl;

— pa3BUTHE MOTHBAIMK K O0YYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCITUTAHWIO Ha OCHOBE YCBOCHHS OOIIEYeTIOBEUECKUX I[[EHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY TpoQwis ¥  HampaBICHHOCTU
JanbHeNIIero o0y4ueHus.



OO6miee yucia0 4YacoB, OTBEAEHHBIX JJII HM3YUYCHHS XUMUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COIEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumun. Poiabs XUMHM B )KU3HU YeTIOBEKAa. XUMHSI B CUCTEME HayK.
Tena m BemecTBa. du3nueckue CBOMCTBA BEUIECTB. ATPETraTHOE COCTOSHHE
BelecTB. [loHsTHE 0 METOaX MO3HAHUA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XUMHYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U C0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckass (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOcuTeNbHAs MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHCHHH.

KommyectBo BemectBa. Monbs. Monsgpaas wMacca.  B3auMocss3b
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rsl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

@u3n4ecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpPaBHEHHS.
Knaccudukanus XuMuyeckux peakuuii (COeIUHEHUs, Pa3I0KEeHHs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBujiaMu paboThl B JIA0OpaTOPHUH
U npuéMamMu oOpalieHus C JabopaTOpHBIM O000PYIOBaHUEM, HU3YYCHHE W
onucaHue (PU3MYECKUX CBOWCTB 0Opa3llOB HEOPTraHWYECKUX BEIECTB,
HaOmoieHne pusznueckux (MJIaBJeHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa
B CTYyNKEe, KUIEHHE U KOHJCHCAIMS BOJbI) M XUMUYECKUX (TOpEHHE CBEYH,
NPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONKMCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoIeCTBHE
xenes3a ¢ pactBopom conu meau (I1), mzyuenue criocoOoB pazfeneHus: cMecei: ¢
MOMOINbI0 ~ MarHurta,  (GUIBTPOBAHHWE,  BHIIAPUBAHWE,  JIUCTUJUISAINS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKMCAHUE PE3yJIbTATOB MPOBEJICHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUs MacChl, CO3/IaHNE MOJEIIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3neMeHT U IpocToe
BeniecTBO. HaxokneHue kucimopoja B Mpupoje, PU3NYECKUEe U XUMHUUYECKHE
cBorictBa (peakuuu ropenus). Okcupabl. [Ipumenenne kucinopoaa. CrnocoOsl
MOJIyYeHHUs] KUCIOpoAa B JA0OpaTOpUM W NPOMBINUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuToTponHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XUuMUYECKON peaklui, TEPMOXUMHUYECKUE YPaBHEHMUS,
9K30- M 3HJOTEPMHUYECKHE peakUHH. TOIUIMBO: yroib U METaH. 3arpsA3HEeHUe
BO3/yXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemeHT M mpocroe BemiecTBO. Haxoxknenue Bomopona B
npupoae, ¢GuU3MUECKMEe W XUMUYECKHE CBOICTBA, MPUMEHEHUE, CIOCOObI
noxyyeHus. Kucnotsl u comnm.

MonsipHbiil 00BEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyueckue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpsl
HacelllleHHbIE U HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MpHUPOAE U B KU3HU ueloBeka. KpyroBopor
BO/JIbI B IIpUPOJIC. 3arpsi3HEHUE PUPOIHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunii. Oxcuanl. Knaccudukanms
OKCHJIOB: cojieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecoseoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAHMIA: INENOYM M HEPACTBOPHUMBIEC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. OuU3n4ecKkue U1 XUuMHYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kuciot. @uznueckue
U XUMHYECKHE CBOMcTBa KHCIOT. Psim aktuBHOCcTH MeTayuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknatrypa cosnedl. ®dusnueckue W XUMHUYECKHE CBOMCTBa
conen. [lomyuyenue coiei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpoJa B  BO3JAYXE,
MOJIy4eHHE, COOMpaHHe, PAclo3HABAHME W W3Y4YEHUE CBOMCTB KHCIOpPOa,
HaOMIOICHHEe  B3aMMOJCHCTBUSL  BELIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEeKpalleHusi TopeHus (mokapa), O3HAKOMJICHHE C
oOpa3llaMM OKCHJOB W OIMCAaHWE HX CBOWCTB, IOJNyYE€HHE, COOUpaHHUeE,
pacrio3HaBaHWE€ U H3YyYE€HHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOICHCTBHE



Bogopoa ¢ okcuaom meau (I1) (Bo3MOkKHO MCONB30BaHKE BUEOMATEPUATIOB),
HaO/oIeHre O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOCHHOCTEM pacTBOPEHHUsSI BEIIECTB C Pa3JIMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MACcCOBOW JOJIEW PaCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBUE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIEeNOBaHUE 00pa3ioB
HEOPraHMYECKUX BEHIECTB PAa3JIMYHBIX KJACCOB, HAOJIOJICHHE W3MEHEHHUS
OKpAaCKA MWHJHUKATOPOB B pPACTBOpPaX KHUCIOT H WIEJIOYEH, H3YyUYCHUE
B3aumoJiericTBus okcuaa menu (II) ¢ pacTBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLIUN HEUTPAIU3ALNUU, [TI0JyYeHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeETajula JPYyrMM W3 pPacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo Teme «BaxHeWlne KIacChl HEOPTaHUYECKUX
COEIMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XHUMH4YeCKasi CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKU KiIacCU(UKAIMA XUMHUYECKUX dJeMeHTOB. [loHsiTHE O
IpyINax CXOJHBIX 3JEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHU/IBL.

[Tepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepponnueckoit cucrembl xumudeckux d3nemeHtoB JI. U. Menaeneena.
[Tepuonsl u rpynnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBI.
CrtpoeHue 3IeKTPOHHBIX 000704€K aTOMOB NEPBhIX 20 XMMUYECKUX AJIEMEHTOB
ITepunognueckoint cucremsl 1. 1. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM M MepUoiam.

3nauenne Ilepuognueckoro 3akoHa u Ilepuoamdeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB JUIS Pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YYEHBIA U TPAKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TosisipHass M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
ITponecchl okuciieHnst 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

U3y4YeHHe 0Opa3lOB BEIIECTB METAJJIOB U HEMETANIOB, B3aUMOJICHCTBUE
TMAPOKCHIA IMHKA C PAacTBOPAMU KHUCJIOT M WIEJIOYEH, MPOBEIECHHUE OMbBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesxcnpeomemmnbwie ceasu

Peanm3zanust MeXnpeaMEeTHBIX CBA3€H NPU W3YYEHUM XUMHUH B 8 Kjacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TMOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1Iue ecTecTBEHHO-HAay4HbIE TOHSATHS: HAay4HbId (akT, TUIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTEe3, Kiaccu(ukamusi, NEPUOJUYHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usnuka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMBI, PaJAMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUM 3apsi, BELIECTBO,
TENO, 00BEM, arperarHoe COCTOSTHHE BEIIECTBA, ra3, (U3NYECKUE BEIMYUHBI,
€IMHULBI U3MEPEHUS, KOCMOC, INTAHETHI, 3BE311bI, ComHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOJBI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKas peakuus

[lepnonmueckuit 3akoH. [leproanyeckas cucrema XUMAYECKUX JIIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHUYECKUX BJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, KalWs, KalblLHUS U UX
COCIMHEHUI B COOTBETCTBUM C MOJIOKEHUEM 3JieMeHTOB B Ilepmoanueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTBa: BUIbI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKON PEIIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XVMMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3IMYHBIM Kjaccam
HEOPraHWYECKHUX COECIMHEHHUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMAYECKHX peakluid MO Pa3IuvHbIM IMpU3HaKaMm (10
YHUCIIy ¥ COCTaBY yYacTBYIOIIMX B PEAKLMM BEILECTB, [0 TEMIOBOMY 3(PQeKTy,
N0 W3MEHEHUIO CTENEeHEeW OKHUCIEHUS XUMHUYECKHUX DIEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
pEeaklHH, TEPMOXUMHUYECKHE YPABHEHUS.



[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHsTue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMHUYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHbix peakuusax. [londarue o karanuse. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHYECKOM pEakuuu |
MOJIOKEHHE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIMU, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AIEKTPOHHOTO OajaHca.

Teopust  3JIEKTPOIUTHYECKON  OUCCOUMALMHU.  ODJNEKTPOJHUTBI U
HEANEKTPOIuThl. KaThoHbI, aHMOHBI. MexXxaHu3M AUCCOIMALMA BEUIECTB C
pa3IMUYHBIMU BUJAMHU XUMHUYECKOU CBsizU. CteneHpb nuccounanuu. CUbHBIE U
cia0ble 3JIEKTPOJIHTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEAKIUH HOHHOTO
oOMeHa, TIOJIHbIE U COKpalIéHHbIE MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBaHHMM U COJIEl B CBETE NPEACTABICHUN 00 3JIEKTPOIUTHUECKON
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O TUIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xmopuga HaTpHsl), HUCCIEAOBAHME 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEILECTB, Mpoliecca AUCCOLMAILMU KHUCIOT,
1iesouel U cojieil (BO3MOKHO MCIOJIb30BaHUE BUEO MAaTEPUAJIOB), TPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPU3HAKA MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa
(oOpazoBanue ocajgka, BbIJEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3iiokKeHus, COCIMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BELIECTB C IMOMOILIBI0 KAYECTBEHHBIX PEAKIUA HA HOHBI,
pelIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U uxX coeinHeHUA

OO6miass xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHMYECKHE CBOWCTBA Ha NPUMEpPEe XJopa
(B3auMOJEeHCTBHE C MeTaJlJIlaMd, HEMETalllaMM, IIejIo4aMu). XJIOPOBOJIOPO/I.
ConsiHas KucnoTa, XMMHYECKUE CBOMCTBA, MOJYYEHUE, IpUMEHEHNE. JleicTBHE
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHM3M 4YeJIOBEKa. BakHeWIne XJIOpUIbl U UX
HaxO0K/JE€HUE B IIPUPOJIE.



O6mass  xapaktepuctuka oaneMeHToB  VIA-rpynmnbl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBa NPOCTBIX BELIECTB — KHUCIOPOJAa M  Cepbl. AJUIOTPOIHBIE
MoAU(UKAIINH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOa0pO,
cTpoeHue, (u3MYeckue U XHUMHYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENId KUCIOTHBIX OKCUIOB. CepHas KucioTa, (U3MYECKue W
XUMUYECKUE CBOMCTBa (0O0IIME Kak MPEACTaBUTEN Kiacca KHUCIOT W
cnenuduueckne). XUMUYECKUE PEaKInH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO
cnoco0a moxy4deHus: cepHoil KUciIoThl. Ilpumenenne cepHoil kucnotel. Conu
CEpHOM KHUCIJIOTHI, KAUECTBEHHAsI peakius Ha cyib(par-uoH. HaxoxaeHnue cepbl
U €€ COCOUHEHUN B NpHUpPOAE. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE 0K, 3arps3HEHHE BO3yXa U BOJAOEMOB),
CIOCOOBI €T0 MPEJOTBPALLEHUS.

OO0mas xapakTepucTuka 31eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHHsS. A30T, pacnpocTpaHEHUE B
npupojie, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azorta B npupo/e.
AMMUak, ero pu3nvecKre 1 XMMHUIECKHE CBOMCTBA, MOJIyYeHNE U TPUMEHEHHE.
Comu amMMoHMS, WX (U3MYECKHME M XUMHYECKHE CBOWCTBA, IpPHUMEHEHHE.
KauecTtBeHHast peakiysi Ha UOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOJTy4YeHue,
du3nueckue W XUMUYECKHE CBOMCTBa (00IIME Kak MpEICTAaBUTENs Kiacca
KHUCJIOT M crnenuduyeckue). Mcnonb3oBaHUEe HUTPATOB U COJIEM aMMOHHS B
KaueCcTBe MUHEPAIbHBIX YJI0OpeHUH. XUMUYECKOE 3arpsA3HEHUE OKpYyKarouen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0KIH, 3arpsI3HEHUE BO3yXa, MOYBBI
u BogoémoB). Docdop, amtorponnbie Mogudukanuu docdopa, Guznueckue u
xumudeckue cBoiictBa. Oxcun docdopa (V) u  docdhopHas KuCIOTa,
dbu3nYecKkre U XMMHUYECKUEe CBOMCTRA, nonyueHue. McnonszoBanue pocdarton B
KaueCTBE MUHEPATbHBIX YI0OpEHUH.

O6mrass  xapaktepuctuka odnemMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEMEHU OKHCICHUS. YTIEPO, aUIOTPOITHBIE
MoauUKAIMK, PACHpOCTPaHEHUE B MPHUPOJE, (PU3NUYECKHE W XUMHYECKUE
cBoricTBa. Ancop6iusa. Kpyropopot yriepona B mpupoje. OKcuabl yriepoaa,
uX (QU3NYeCKHe W XUMUYCCKHE CBOMCTBA, JACHCTBHE HAa >KMBBIC OPTaHHU3MBI,
MOJIy4Ye€HUE U PUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBA3aHHbBIE C OKCUIOM
yraepona (IV), runore3a rmo0ambHOTO TOTEIUICHUS KJIMMAaTa, MAapHUKOBBIN
addext. YronpHas KuciaoTa U €€ COolM, UX (PU3MYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YyeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHaT-
HoHbI. Mcmonp3oBaHue KapOOHATOB B OBITY, METUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SIICTBE.



[lepBoHavyasibHbIe TIOHATHST OO0 OpPraHMYECKUX BEIIECTBAX Kak o
COCIMHEHUSIX yriiepojaa (MeTaH, 3TaH, 3TWUJICH, alleTHJICH, 3TaHOJ, TIULEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKK  YIJIEBOJOPOAOB  (YroJib,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTH UX TepepaboTku (OEH3UH), UX POJIb B OBITY
U TpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYeCcKH BaXKHBIX BEIIECTBAX: JKUPaX,
Oenkax, yrieBojax — M UX POJM B KU3HU 4eloBeka. MaTepuaibHOE €IUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOICTBa, IMONY4YCHHE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue npenctaBieHus 00
okcuje kpemuus (IV) u kpemuueBoii kuciore. CHUIMKaThI, KX UCIOJIb30BAHUE B
OBITY, B IPOMBIILICHHOCTH. BaxkHele cTponTebHbIe MaTepHaIbl: KEpaMHKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpobiemMbl 0€30MacHOTO UCTIOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3yuyeHHe 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISIHOM
KHUCIIOTHI, TPOBEICHNE KAaUECTBEHHBIX PEaKIIUi Ha XJIOPUA-UOHBI U HAOI0/IeHUE
MPU3HAKOB MX MPOTEKAHUS, OTMbBITHI, OTPAKAIOIIUE (PU3NUECKUE U XUMUYECKUE
CBOMCTBa TaJIOr€HOB M HX COEIMHEHHA (BO3MOYKHO MCIOJb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOPUIOB (TajJOTeHUIIOB),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COECOUHEHUSIMU (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPHUAIOB), HAONIOJEHUE TMpolecca OOyIIIMBAHUS
caxapa NOJ JCUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOW  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peaklud Ha CcynbpaT-uOH U HAOJMIOJEeHHWE TpU3HaKa e&
IPOTEKaHMs, 03HAKOMJIEHHE ¢ (PU3UYECKUMU CBOMCTBAMHU a30Ta, (ochopa U ux
COCIMHEHHI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), 0Opa3LaMu
a30THBIX U PocHOpPHBIX yIOOpEeHUH, MojiydyeHue, coOupanue, paclo3HaBaHUE U
U3YUYEHHUE CBOMCTB aMMHUaKa, MPOBEJACHUE KAYECTBEHHBIX pEaKUuid Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYCHHUE TPU3HAKOB UX TMPOTEKAHHS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENIeH KPUCTALITUYECKUX
pemi€ToK anMmasa, rpaduta, QyiepeHa, O3HAKOMIJIGHHE C MPOLIECCOM
aZcOpOIMM PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHUBOTAa3a, TOJy4YCHHE, COOMpaHUE, PAClO3HABAHME W H3YyYEHUE CBOMCTB
YIJEKUCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peakuuid Ha KapOOHaT U
CUJIMKAT-UOHBl U M3yYCHHE NPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH, PEIIeHHe 3KCIEePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUTbl U UX COCTUHEHUSD.



MeTausibl 1 X COeIMHEHUS

OO0miast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METaUIOB Ha
OCHOBAaHUWU UX MOJ0XeHUS B [leproandeckoi CHCTEME XUMHYECKUX JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHEe MeTalioB. MeTamndeckast
CBSI3b M METAJUIMYECKAash KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKHUN Psifl
HaIpsDKEHU MeTauioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue crnocoObl ToNMyyeHus: MeTauioB. [loHATHE O KOpPpO3UHM METalIOB,
OCHOBHBIE CIOCOOBI 3alIMTBl MX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHNNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[llenounsle  meTaiuipl: IOJOXKEeHHWE B llepuomnueckon  cucreme
xuMudeckux aneMeHToB /. 1. MenzaeneeBa, CTpO€HUE UX aTOMOB, HAXOXKJICHUE
B mpupoje. Pu3MyecKue W XUMHUYECKHE CBOICTBA (HAa TpUMEpEe HATpUs U
Kanusi). OKCuabl M THUAPOKCUIBI HATpUsl U Kanud. [IpuMeHeHHe MIeT0YHbIX
METAJIJIOB U UX COCITMHEHUM.

[I{ennoyHO3E€MENbHBIE METAJUIBI MarHuid W KaJblUW: TIOJIOKEHUE B
[lepuonnueckoit cucreme xumudyeckux diaemeHtoB J[. M. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. OHU3NUECKHEe U XUMUYECKHE
CBOMCTBAa MarHus W Kajbliks. BakHeWInne coeauHEHUs Kaablus (OKCHI,
TUAPOKCU/I, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nosoxkeHue B llepuoanueckoil cucteMe XUMHUYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKJICHUE B IPUPOJE.
duznveckue W XHUMHYECKUE CBOMCTBA altoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJA Y TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nomoxenue B [lepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
J. 1. MenzaeneeBa, CTpOCHHE aToMa, HaAXOXKJICHUE B npupoje. Ousnyeckue u
XUMUYECKUEe cBoMcTBa xene3a. OKcuabl, rTuapoKcuabl U comu kenesa (II) u
xenesa (III), ux cocra, cBOMCTBA U MOJTyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3laMu METaUIOB M CIUIABOB, MX (U3MUYECKUMHU
CBOMCTBAaMHU, HW3YyYECHHE PpE3yJbTAaTOB KOPPO3UHU METALUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KaJIbIIUS U HATpUs C BOJIOM (BO3MOXKHO HCIMOJIb30BAaHUE BHUACOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB JKECTKOM BOJIBI, POLIECCA TOPEHHUS KETIE3a B KUCIOPOJIE
(BO3BMOKHO HCIIOJB30BaHUWE BHUACOMATEPUAIOB), MPU3HAKOB MPOTECKAHUS
KAQ4ECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KaJablUs, aIFOMAHUS, IMHKA, JKEJe3a
(II) u xeneza (III), menu (II), nHaOmOOEHME W ONHUCAHHUE MPOLIECCOB
OKpallluBaHWsl IUIAMEHUM HWOHAMM HATpHsl, Kajdusd M KalblUsi (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA IMHKA, PEUICHUE IKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpy:Kaomas cpeaa

BemecTBa n Marepranbsl B OBCEHEBHOM JKM3HU YeNOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKpY-KaroUlel cpenbl (IpeneabHas 10mycTuMas
KoHIleHTpalusi BemectB, painee — [I[JIK). Ponp xumum B penieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB MaTepHalioB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanu3anus MeXNpeIMETHBIX CBSI3€W NMPU M3YYEHUM XMMHMM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH I OTHEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHajlu3, CHUHTE3, Kiaccu(uKalus, MNEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHUE, MOJENb, SBICHUE, MAapHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUN 3apsi, MPOBOIHUKH,
HOJYIPOBOJHUKHU, TUAIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHo€  COCTOSIHME  BEIEeCTBa, Tra3, pacTBOp, PacTBOPUMOCTS,
KpUCTAJUIMYECKasi pelETKa, CIUJIaBbl, (PU3UYECKHE BEJIUYUHBI, €IMHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocuntes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAIILHbBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
M0JIE3HbIE NCKOIAeMbl€, TOILIIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOT'O OOIIETro
00pa3oBaHUs JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IMHCTBE Y4eOHOW U
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUHCKUMHU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMU,
IMPUHATHIMUA B OOIIECTBE MpaBWJIaMH MU HOPMaMH IMOBEJCHHUS M CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YJarOITUXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OTPAXalOT TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAUA U
pacIIMpEeHnE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTMYECKOTr0 BOCTIMTAHMS:

LHEHHOCTHOTO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACJIEIUI0, TIOHUMAaHUS 3HAYEHUS XUMHUYECKOU
HayKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIDKEHHSIX UM OTKPBITHSIX MHUPOBOH H
OTEUECTBCHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEJCTABICHUS O COIMAJIBHBIX HOpPMaxX M MpaBUIAX MEKIUYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIENOBATEIbCKOM, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOW COBMECTHOM JIEATEIIbHOCTH
MIPU BBIMOJHEHUH YUYE€OHBIX, TO3HABATEIbHBIX 3a/1a4, BHITIOJHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEeMJICHUS K
B3aMMOIIOHMMAHUI0O MW  B3aWUMOIOMOIIM B  Mpolecce ATOM  ydueOHOM
JEATEeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEICHHUE W TOCTYIKH CBOMX
TOBapUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEACTBUU IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MIO3HAHMS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMHUECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOINIME
OCHOBY JIJISI TOHUMaHUSI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3AX YEIOBEKa C
MNPUPOJTHOM CPEAOH, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
N0 XUMHH, HEOOXOAMMbIe IJisi OOBSICHEHUs HaOII0IaeMbIX MIPOLIECCOB H
SBJICHUH, MO3HABATEIbHON, MH()DOPMAIIMOHHOW M YUTATENCKON KYJBTYpHI, B
TOM YHUCJIE€ HAaBBIKOB CaMOCTOSTEIbHONM pabOThl € Y4YEOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpOHl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYEHHIO W TO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh W
CIIOCOOHOCTP K caM000pa3oBaHHUIO, MPOEKTHOM U  HCCIEN0BATEIbCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYUYCHHS B
JlaJbHEHIIIEM;

4) dopmupoBanus KyJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUN U
HENpUATHE BpEAHBIX NPUBBIYEK (YIMOTPEOJIEHUSI aJKOTojsl, HAPKOTHKOB,
KypeHUs), HEOOXOIMMOCTH COOJIOJEHUS MpaBuUi  O€30HacHOCTH  IpHU
oOpallleHuU C XUMUYECKIUMHU BEILIECTBAMU B OBITY U PEaIbHOU KU3HU;

S) TPY10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY H3YUEHHIO mpodeccuil U TpyJa pazIduyHOro
poJia, yBaKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JNEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XMMHUHU, OCO3HAHHBIN BBHIOOD
WHJIUBUyAIbHOM  TPAEeKTOPUM MPOJOJDKEHHS 00pa3oBaHUA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yCHemHol MpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQECCHOHATBHON
cpene;

6) PK0JIOrHYeCcKOro BOCIMTAHMS

AKOJIOTUYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHUKY
KU3HM Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBaHMS, IOHUMaHUE LIEHHOCTH 370POBOIO
u Oe3zomacHoro o0Opa3a KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHHUS
npaBusl O€30MACHOTO TIOBEJICHHS MpU paboTe C BEIIECTBAMHM, a TakKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CHIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTyYaeMble MIPU U3YUYECHUH XUMUH, JIIIS
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEM MPUPOJHOW Cpedou, s
NOBBIIICHUS YPOBHS 53KOJIOTHUECKOW KYyJbTYPhl, OCO3HAHMS TJIO0AIBHOIO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed HX PElIeHHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTMUECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJILHOW, KOMMYHUKAaTUBHOW U COLMAJIBHON IPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMETHBIX pe3yJbTAaTOB BBIACISIIOT 3HAYUMBIE IS
(dopMupOBaHHS MHPOBO33pPEHHs OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMOTe3a, (akT, CHCTeMa, TMPOIECC, AKCIEPUMEHT W ApYyToe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAaHUM M3 HJTHUX NPeaMeToB  (HopMUPOBAThH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUpPA, W YHUBEPCAIbHBIC
yueOHbIe JeiCcTBUS (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYIATHUBHEIC),
KOTOpBIe oO0ecrneurnBaioT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSTEIHLHOMY
IUTAaHUPOBAHUIO U OCYIIECTBIICHUIO yUEOHOU AESITENbHOCTH.

ITo3naBaTe/ibHbIE YHMBePCAJIbHbIE YUeOHbIEe JeHCTBUSA

Bba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAHUU: paCKphIBaTh CMBICI XUMUYECKUX TOHATUHN (BBIAEIATh UX XapaKTEpPHbIE
NpU3HAKHU, YCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHATUSMU), UCIIOIb30BaTh
HOHATHUA ISl OOBSICHEHUS OTAEIbHBIX ()aKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS
U KpPUTEPUH [UIs KIAacCU(UKAIMKU XUMHUYECKUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CICACTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3yYEHUs, CTPOUTH JIOTUYECKUE PACCYXICHUs (MHIYKTUBHBIC, IE€TyKTHBHbIE,
10 aHAJIOTHH), 1€TIaTh BHIBOBI U 3aKIIOYCHMUS;

YMEHHE MPHUMEHATh B TPOIECCe MO3HAHWs MOHITHS (TPEIMETHBIE WU
METaNnpeIMETHBIC), CUMBOJIUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEeMbIC B
XUMHH, TPEoOpa3oBbIBATh IMUPOKO MPHUMEHSIEMBIE B XUMHH MOJICIbHBIC
NPEICTaBICHUS — XUMHUUECKUN 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUEcKasi popmyia
U ypaBHEHUE XUMHYECKON peakluuu — MpH PELIeHUH y4yeOHO-I03HaBaTEIbHbIX
3ama4, C y4€TOM OTUX MOJENIBHBIX TMPEACTAaBICHUA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XHMHUYECKUX peakuui, BBIIBIATH  00IIMe
3aKOHOMEPHOCTH, TNPUYMHHO-CIICJCTBEHHbIE CBSA3M U NPOTUBOpPEUYHS B
M3y4aeMbIX MpoLEeccax U SBICHUIX.

Ba3oBble uccienoBareabcKkue 1eMCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA
MO3HAHMS, a TAaKXKE€ B KayeCTBE OCHOBBI I (OPMUPOBAHHUS TUIOTE3BI I10
MPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTEeHNe OMbITa MO TUTAHWPOBAHUIO, OPTAHU3AIMHA M TPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM TpoIiecca,
CaMOCTOSITEJIbHO MPOrHO3UPOBATH €0 Pe3yJbTaT, POPMYIHPOBATH 000OIIEHUS



Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTUYET O MIPOJICIIAaHHOM paboTe.

Pabora c uHpopmanueii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPHPETUPOBATH WHGOPMAIUIO
pazNUYHBIX BUAOB U (GOpM TMPEACTABICHHS, IMOJIYy4aeMyl0 U3 Pa3HBIX
UCTOYHUKOB (HAy4YHO-TIOMYJISipHAsl JIUTEpaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHHE MPUMEHSATH Pa3IndHbIe METO/BI U 3aIIPOCHI TIPU TOUCKE B 0TOOpE
MHPOpPMAIlUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JI BBIIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONpPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIACTH HCMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX
CUCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeACTaBICHUSI
UHpOpMaAIMU U WUIIOCTPUPOBATh pELIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpammamu, JpyruMu popmaMu rpaduku U UX KOMOMHAIUSIMUY;

YMEHUE UCIHOJb30BaTh W aHAJU3MpPOBAaTh B Mpouecce ydeOHOH U
HCCIIEIOBATEIbCKON NEATEIIBHOCTH uH(popMauio 0 BIIMSTHUU
IPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHHE
OKPYIKAIOIIEH NPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wju) JUCKYCCUHU) TIO
CYLIECTBY 00CyXJaeMoil TeMbl, (OpPMYIUPOBaTh CBOM  MPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS MPEACTaBIATh IOJYYEHHBIE pe3yJbTaThl IMO3HABATEIbHOM
NEeSATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTh MPE3eHTALNI0
pEe3yNbTaTOB BBINOJHEHUS XMMHUYECKOTO HKCIIEpUMEHTa (J1abopaTOpHOIo
OTbITa, Ja00OPaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, Y4€OHOTO
MIPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIILHOM W  HCCIEAOBATENIbCKOM  JIESTENIbHOCTH TMPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOUIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXIeHus, OOMEH  MHEHUSMH, «MO3TOBBIE  IIITYPMBD»,
KOOPJIMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryisiTuBHBIE YHHBepCcAJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITENIBHO ONPEAENSITh eI AeSTENbHOCTH, INIAHUPOBATD,
OCYULIECTBJIATh, KOHTPOJIMPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOKO



JeATEIIbHOCTh, BEIOMpaTh Hanbosee 3(pheKTUBHBIE CLIOCOOBI PEIIeHUs YUeOHbIX
U T03HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIBHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JACHMCTBUM NPHU BBIIOJHEHUU 33aJaHUM C Y4ETOM
MIOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OIIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJIbTaTa 3asiBJICHHOMN L€, YMEHHE
UCIIOBb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, NPEMJIaracMble B YCIOBUH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 0053aTEIHHOTO

coJiepKaHus, YCTAHOBIIEHHOTO JaHHOHW (denepaibHOW pabouel Mmporpammoi,
BBIJICJIIIOT: OCBOCHHBIC OO0YUYaIOIIUMUCS HAyYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI
neucTBul, creurdpuyeckue Ui MpeAMETHOM o0jactu «XUMUS», BHJIbI
NEATEIBHOCTH 0 TMOJIy4YEHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K konny oOydeHus B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAas
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOrO OJJIEMEHTA B COCIWHEHUH,
MOJISIDHBIH ~ 00BEM, OKCHJl,  KHCJIOTA4,  OCHOBAaHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKasl Peakius,
KJ1accu(UKaIUs peakiuid: peakiiui COSANHEHUS, PEaKIIUU PA3I0KEHNUS,
peakuuu 3aMelIeHUs, Peakluu OOMeHa, HK30- U DHIO0TEPMHUYECKHE
peaklnu, TEeIIoBOM 3P(GEKT peaklnu, PO aToMa, JIEKTPOHHBIN CIIOM
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYEcKas CBS3b,
NOJISIpHAsT U HEMOJSIpHAsE KOBAJICHTHAs CBSI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHHWOH, PAaCTBOpP, MaccoBas J0Jisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOpPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATHUH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUH BEIIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBIEHUS (HOpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIN;

e ONpEAeNATh BaJEHTHOCTbH aTOMOB  JJIEMEHTOB B  OMHApHbBIX
COCIMHEHUSIX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, MPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy



COCIMHEHUI 1O (QopMysiaMm, BUJ XUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTaHUUECKUX COCAMHEHUSX;

packpeiBath cMmbica llepuommueckoro 3akona JI. W. Menneneesa:
JIEMOHCTPHUPOBATh TTOHMMAHUE TIEPUOINICCKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT X MojoxeHus B [lepuonnueckoii cucreme,
3aKOHOB COXPAHEHHUs MacChl BEUIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

OMHCHIBATh M XapaKTepu3oBaTh TaOmmuHyio (opmy [lepmomnueckoit
CUCTEMBbl XHMHYECKHUX JJIEMEHTOB: pa3nyaTh TIOHATHUS «TJIaBHAsS
noarpytmna (A-rpynma)» u «nodounas noarpynna (b-rpymma)y», masbie
U OOJIbIIIE MEePUOJIbI, COOTHOCUTh 0003HAUYEHHS, KOTOPhIE UMEIOTCS B
tabnuue «llepuomuueckas cucrema xumuyeckux snemeHToB JI. .
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsl sapa, OOIIee YHCIIOo
AJIEKTPOHOB U PacHpe/IeTICHUE UX IO DJIEKTPOHHBIM CIIOSIM);
KJIaccUu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY YYAaCTBYIOIIHUX B
pEeaKIuu BEIIECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKUE CBOMCTBA BEIIECTB
pPa3NUYHBIX  KJIAcCOB,  TOATBEPXKJAasi  ONHCAHUE  MPUMEPAMHU
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHYECCKUX PEAKIIHA,
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX
Kau4eCTBEHHOTO COCTaBa, BO3MOYKHOCTH TMPOTCKAHUS XHMHYECKUX
IPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOro »dJeMeHTa Mo Qopmye
COCIMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

MPUMEHSATH OCHOBHBIC OTEPAIMN MBICTUTEIBHON JCATEIBHOCTH —
aHaJu3 ® CHHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTeMaTH3aIUIo,
KJIaCCU(DHUKAITNIO, BBISIBIICHUE MPUYMHHO-CICACTBEHHBIX CBS3CH — IS
M3YYCHHUS CBOWCTB BEHIECTB M XMUMHYECKHUX PCaKIUH, €CTECTBCHHO-
Hay4YHbIE  METOABl  TIO3HAHWUSA —  HAONIOJICHWE, WU3MEPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeaTbHBIN U MBICJICHHBIN);

CIeIOBaTh MpaBWiIaM  IIOJIb30BAHUS XUMHYECKOW TIOCYIOM H
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBWiiaM oOpalieHusl ¢
BCIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSIMH I10 BBITOJTHEHHUIO
Ta00pATOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHHIO M COOMPAHHIO



K

ra3oo0pa3HbIX BelIecTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C  ONPENCIEHHOM MAacCCOBOW JOJIEM PACTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacno3HaBAHMIO PACTBOPOB MIENOYEH M  KHCIOT C IOMOIIBIO
WHJIUKATOPOB (J1akMyc, peHondTaaenH, METUIOPaHXK U APyTHUe).

KOHIly oOyueHus B 9 KJjiacce MpeJMETHbIE Pe3yJbTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATHNA: XWMHYECKHI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIIO’KHO€ BEILECTBO, BAJICHTHOCTD, DJIEKTPOOTPULATEIBHOCT, CTEIICHb
OKHCJICHUS, XUMHUYECKas peakUus, XHUMHUYECKas CBs3b, TEIJIOBOU
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcCTBOp, BJIEKTPOJIMUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs TUCCOLMALSA, PEAKIIMY HOHHOTO
oOMeHa, KaTaliu3arop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U
HEOOpaTHMbIe PEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMH,
OKHUCJIMTENb, BOCCTAHOBHUTENb, OKHCIEHUE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WOHHAsl, MeETaJuIMuecKas), KpUCTaUIMYecKas pemerka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHMMHWYECKOW pEaKIHH, IPEEeIbHO
nonycrtumasi konnentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX MOHATHH U
MPUMEHSTDH 3TU MOHSTHS MPU ONTMCAHUU BEUIECTB U UX MPEBPALICHUIL;
HCIIOJIb30BaTh XWMHYECKYI0 CHMBOJIMKY I COCTaBJIEHHS (opmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEIUHEHHSX Pa3JIMYHOTO COCTaBa, IPUHAIJIEKHOCTh
BEILIECTB K OMNPENEIEHHOMY KJAacCy COEIMHEHUH 1o (opmyiiaMm, BUL
XUMHUYECKON CBSI3U (KOBaJCHTHAs, MOHHAs, METaJUIMUecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps] MOHA 110 XUMUYecKo (opmye,
XapakTep cpedbl B BOJIHBIX PAaCTBOPAX HEOPraHWYECKHUX COEIWHEHHI,
TUI KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIich Ilepuommueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBaTh W XapaKTEpU30BaTh
Tabnuunyto popmy [lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «rJaBHas moArpynna (A-rpynmna)» u «noOovHas
noarpynna (b-rpynma)», Manbie U OOJbIINE TEPUOABI, COOTHOCHUTh
0003HAauYEHHUsA, KOTOpPbIE HMEIOTCS B MEPUOJWYECKOM Tabiuue, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHYECKHUX



AJIEeMEHTOB (COocTaB W 3apsia sapa, oOIIee 4YHUCIO DJIJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB AJIEMEHTOB M UX COCAUHEHUN B
npeaenax MajiblX MEPUOJ0B U TJIABHBIX MOJTPYIIT C Y4ETOM CTPOCHHUS
UX aTOMOB;

KJaccu(UIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITY U COCTaBY YYaCTBYIOLIUX B
pEaKiuu BEIIECTB, MO TEIIOBOMY 3P (EKTy, 0 U3MEHEHHUIO CTEICHEH
OKHCJICHHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CHEIUPUIECKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKJas OMUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTaBJIATh YPABHEHHS DJIEKTPOJUTUYECKOW JUCCOLMALMU KHUCIOT,
HIeJI0YEld W COJIEH, TMOJIHBIE M COKpAIllEHHBbIE YpaBHEHHS peaKUUl
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEP KIAIOIINX
CYIIIECTBOBAHUE T'€HETHUUECKON CBA3U MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAIICHUN B Pa3IUUHbBIX
YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYJSIPHYIO W MOJSIPHYKO MacChl
BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOTO 7JJIEMEHTa Mo ¢opmyiie
COCIMHEHHMS, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, HPOBOIUTH
pPacu€Thl MO YPAaBHEHUIO XUMHUYECKON PEaKIIN;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS  XUMHYECKOW TIOCYJIOM |
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSIMH 1O BBINOJIHEHUIO
Ja00PATOPHBIX XWMHMUYECKUX OIBITOB IO TOJYYEHUIO M COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIMHU, TMOATBEPKAAIOIIME KAYEeCTBEHHBIM COCTaB
pa3JIMYHBIX BEILECTB: PACMO3HABATH OIBITHBIM MYyTEM XJIOPHU/I-,
Opomua-, wuomuna-, kapoonar-, ¢docdar-, cumukar-, cyiabdart-,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINUE B BOAHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;



e TIPUMCHSITh OCHOBHBIC ONEpAllMd MBICIUTEIBHOW JESATeTbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMaTU3alUIo,
BBISIBIICHHE TTPUYMHHO-CJICICTBEHHBIX CBS3CH — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
NO3HAHMs — HAONIOJCHUEe, U3MEPEHHEe, MOJICITUPOBAHKE, YKCIICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koun4yecTBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHavyaibHble XUMHYECKHE TIOHATHUSA
XuMHS — BaxkHas 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bubnunorexka LIOK

’ MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yesoBeKa

12 BemecTBa 1 xumMmuueckue 15 | bu6nmoreka LIOK

’ peakunu https://m.edsoo.ru/7f41837c

Hroro no paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKHUX BelIECTB
71 Boznyx. Kucnopog. [lonstue 6 bubmmnoreka HOK

' 00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonarue o 2 | bubmmnoreka HOK

' KHUCJIOTax U COJISIX https://m.edsoo.ru/7f41837¢
’3 Boga. PactBopsl. [lonsitue 06 5 | 1 bubnunoreka LIOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30




Pasznea 3. [lepuoauyeckuii 3axon u [lepuoanyeckas cucrema xumudeckux jeMenToB /. U. MenjaeneeBa. CTpoenne aToMoOB.

XumMuuyeckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE pe€aKknuu

[Tepuonuueckuii 3aKOH U

31 IIepnonnueckas cucrema 7 bubmuoreka [JOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoMa
XHUMHUYECKasI CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKIIUN
b K
Wroro no pazneny 15 nbmmorexa 10
https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Kontpoabnbsie  IIpakrudeckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BenecTBO U XUMHUYeCKHE PeaKIUun
L1 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 Bbu6moteka [JOK
’ OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNIUTHYECKAs JUCCOLUALIMSL. g 1 | bubnnorexa [JOK
’ XUMHYECKUE PEAKIINU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro o pasaeny 17
Pasznea 2. Hemeraanl 1 HX coeNHEHUS
71 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 | bubmmnoreka HOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmmorexa [TOK
' PYHHEL P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 1 bubmmorexa LIOK
‘ PYREEL 4505 P https://m.edsoo.ru/7f41a636
WX COCIMHECHUS
54 OO6mrast XxapakTepruCTUKa XUMUYECKHIX g 1 ) bubnmnorexa [JOK
’ snemenToB [VA-rpymmbl. Yriaepoa n https://m.edsoo.ru/7f41a636




KpCMHI/Iﬁ U UX COCAUHCHUA

Hroro mo pazaeny 25
Paznen 3. MeTaJIbI M UX COeAUHEHUS
. bub6nmoreka [IOK
31 Obume cBOHCTEA METAILIOB 4 hitps://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 AKHEHIIINE METaJUIbl U UX COCOAUHCHUSI 6 https://m.edsoo.ru/7f41a636
Wroro no pazaeny 20
Pasznen 4. Xumus u okpyxamwomas cpeaa
bubnuoreka [IOK
4.1 BemecTBa u MmaTepuaibl B KU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa LHOK
P p hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3Y4YeHH s o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| IIpeamer xumun. Ponb xumuu B | bu6mmoreka [IOK
’)KU3HHU 4YeloBeKka. Tena u BeliecTBa 01.09.2025 | https://m.edsoo.ru/ff0d210c

’ IlonsTrue o MeTOgaxX MO3HAHUA B | bubmuorexa [JOK
XUMHH 03.09.2025 | https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padorta Ne 1

3 «[IpaBuna paboTsl B 1abopaTropuu u | bubnnoreka [JOK
pUEMBI OOpaILIEHUS C 08.09.2025 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)

4 YucThie BelecTBa U CMECH. | bu6mmoreka [IOK
Crioco0bl pazfeneHust cMmecei 10.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorera [JOK

. 15.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBL MOTIGRYIHL 17.09.2025 | https://m.edsoo.ru/ff0d2a6¢

. XuUMHUYECKHE 2JIEMEHThI. 3HAKU | bu6mmorexa [IOK
(CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa [TOK

P 24.09.2025 | https://m.edsoo.ru/ff0d2a6c




bu6mmoreka [IOK

A .
? TOMHO-MOJICKYIPHOE YHCHHE 29.09.2025 | https://m.edsoo.ru/t0d2d50
3aK0OH IOCTOSTHCTBA COCTaBa
10 BelecTB. XUMU4ecKasi GopMyIa. bubnnoreka [HOK
BaneHTHOCTH aTOMOB XMMUYECKUX 01.10.2025 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJICKYJISIpHAS bubmorexa HOK
yup 06.10.2025 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHAYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHU 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOu3nvecKkrue U XUMUUYECKHUE bu6mmoreka [IOK
sIBJIEHUsI. XUMHUUYECKasl peaKLUsl 15.10.2025 | https://m.edsoo.ru/ff0d37fa
s IIpu3Haku U ycioBus MPOTEKAHUS bubnnoreka [JOK
XUMHUYECKUX PEaKIui 20.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuoteka [JOK
XHUMHUYECKUE YPABHEHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
Brruncnenus: konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmotexa [TOK
» P . 03.11.2025 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaAKITUi
Knaccudukamnmss xumuaeckux
18 eakuuil (coeAMHEeHUs bubmmorexa [IOK
peart ! ’ 05.11.2025 |  https://m.edsoo.ru/ff0d3f34
pasnoKeHus1, 3aMeIeHNs, 0OMEeHa)
19 M. B. JIoMOHOCOB — yu&€HBIii- bubnnorexka [JOK




sHiuKIonenuct. O6o0IIeHNE U 10.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTEMATH3AlNI 3SHAHUI
KontponbHas padota Nel o reme
20 «BemecTBa 1 XUMHU4IEeCKUE bubmmorexa [IOK
o 12.11.2025 | https://m.edsoo.ru/ff0d4290
peaKIum
Boznyx — cmecs razos. Cocrtas
21 Bo3nyxa. Kuciopog — 3j1eMeHT U bubnnorexa LIOK
Ayxa. poA 17.11.2025 | hitps://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
dusnueckue U XUMHUYECKHE
” CBOMCTBA KHCJIOPO/a (peaKkiuu bubnuorexa [JOK
okucnenus, ropeaue). [loustue 06 19.11.2025 | https://m.edsoo.ru/ff0d4614
OKCHUIaxX
CriocoOsl MosTy4eHus KUCI0poia B
23 J1a00PATOPHUU U IIPOMBIIIIIEHHOCTH bubmmorera [TOK
paTop P ' 24.11.2025 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoa
TennoBoit 3¢ ekt xumMuueckoit
peaxiuu, MOHATHE O
24 TEPMOXUMHUYECKOM YpaBHEHHUU bubmnorexa LIOK
P P ’ 26.11.2025 | https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUICCKHIX
peaKnusx
Tonnuso (HedTh, yroib U METaH).
25 3ar ﬂsﬁeéneqllosglyra CIIOCOOBI iro bubmmorexa LOK
P xS, 01.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPeIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tomyuenne u cobupanue bubmmorexa [IOK
i P 03.12.2025 | https://m.edsoo.ru/ff0d4ae2

KHcJopoaa, U3y4€Huc €ro CBOMCTB»




Bomopon — anemeHT u nmpoctoe

bu6mmoreka [IOK

27
BeliecTBO. HaxoxaeHnue B npupoie 08.12.2025 | https://m.edsoo.ru/ff0d4dd0
du3nYeCKUe U XUMUYSCKUE
28 cBolicTBa Bojiopoja. [Ipumenenne bubmorexa [TOK
Aopona. 1p 10.12.2025 | https:/m.edsoo.ru/ff0d4ddo
BOJIOpOA
29 IlonsTre 0 KHCIIOTaX U COJIIX bubmorexa [JOK
15.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnnoreka [JOK
naboparopun 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[lonyuyenue u cobupanue bubmorexa HOK
i . 22.12.2025 | https://m.edsoo.ru/ff0d4f42
BOJOPOJIa, U3yYEHHE €T0 CBONCTB
3 MoutsipHblii 00BEM ra3oB. 3aKOH bubnnorexa [HOK
ABoraapo 24.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUeCTBa
33 BEIIIECTBA raza Mo ero M3BeCTHOM bubmorera [JOK
N Y 29.12.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brerunciienuss 00bEMOB Ta30B 110
34 YPaBHEHHUIO pEaKLMU Ha OCHOBE bubnuoreka [IOK
3aKOHa 00BEMHBIX OTHOIIICHUI 12.01.2026 | https://m.edsoo.ru/ff0d5708
razoB
35 du3nYecKue U XUMUYECKUe bubmuorexa [JOK
CBOICTBAa BOJBI 14.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnmoreka [JOK
WHJMKATOpax 19.01.2026 | https://m.edsoo.ru/ff0d59e2
37 Bona xak pactBopuTENb. bubnuorexa [JOK




HacebIeHHbIe M HEHACHIIIEHHEIE 21.01.2026 | https://m.edsoo.ru/ff0d5b40
pactBopsl. MaccoBas nomst
BELIECTBA B pacTBOpE
[IpakTuyeckas padora Ne 5 o Teme
18 «IIpuroroBiieHHE PACTBOPOB C bubnunoreka [JOK
ONpeACIEHHON MacCOBOU JTOIEN 26.01.2026 | https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnorexa [HOK
«Kucnopoa. Bonopoa. Boga» 28.01.2026 | https://m.edsoo.ru/ff0d6342
40 Oxcuael: cocTaB, KIaCCH(PUKALINS, bubnuorexa [JOK
HOMEHKJIaTypa 02.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonydenue u XxuMu4yecKue
41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U bubmorexa LHOK
' 04.02.2026 | https://m.edsoo.ru/ff0d664e
amM(pOTEepPHBIX OKCHJIOB
4 OcHoBaHus: COCTaB, bubnuoteka [JOK
KJaccu(uKkanus, HOMEHKIATypa 09.02.2026 | https://m.edsoo.ru/ff0d67ca
13 [TonydyeHne u xuMnuyeckue bubnuoreka [IOK
CBOWCTBA OCHOBAaHUM 11.02.2026 | https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK
HOMEHKJIaTypa 16.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [Tonydyenne n xumMnyeckue bubnuoreka [IOK
CBOIWCTBA KHUCJIOT 18.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpemaue): HOMEHKIIaTypa,
46 CHOCOéLII) nl(l)nytI)eHI/m XI/IMI/I‘—IZ(I?KI/IC bubmmorexa [JOK
y ’ 25.02.2026 | https://m.edsoo.ru/00ad9474
CBOWCTBa
47 [TpakTrueckas padota Ne 6. bubnuorexa [JOK




Pemenue sxcriepuMeHTaTIbHBIX 02.03.2026 | https://m.edsoo.ru/00ad9b7c
3a1a4 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COEAUHEHUI
['enernueckas cBsA3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX bubmorexa HOK
. P 04.03.2026 | https://m.edsoo.ru/00ad9a50
COCTMHEHU I
49 O06o001IeHre U cCHCTeMaTH3aIus bubmmoreka [JOK
3HAHUH 09.03.2026 | https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 o teme
" bu6mmoreka [IOK
50 OCHOBHBIE KJIaCChI
. 11.03.2026 | https://m.edsoo.ru/00ad9ela
HEOPraHUYECKHX COCTMHCHHI
[TepBbIie MOMBITKH KIacCUPUKAITII
51 XUMHUYECKUX AIeMeHTOB. [loHATHE O bubmmorera [JOK
' 16.03.2026 | https://m.edsoo.ru/00ad9ffa
rpymmnax CXOJHBIX SJIEMEHTOB
[Iepuoanueckuii 3aKOH U
50 [lepuonnueckas cucrema bu6mmoreka [JOK
XAMUYECKUX deMeHToB /1. 1. 18.03.2026 | https://m.edsoo.ru/00adaS2c
Menneneena
53 [Tepuospl, TpymIIEL, 10 TTbI bubmorexa LOK
P > TPYHIEL, TOATPYH 30.03.2026 | https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoctaB bubnuoreka [IOK
aTOMHBIX sifep. M3oTomnbl 01.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007109eK
. bubnmnoreka [JOK
55 aToMOB 3JieMeHTOB [lepunoanueckoit
06.04.2026 | https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MenaeneeBa
56 XapakTepruCTHKAa XUMHYECKOTO bubnmuotexa [JOK




3JIEMEHTA TI0 €ro MOJI0KEHHUIO B 08.04.2026 | https://m.edsoo.ru/00ada824
[Tepuonuueckoii cucreme /1. U.
MenpeneeBa
3nauenue Ilepuonnueckoro 3akoHa
JUISL pa3BUTHSI HAYKU U MIPAKTUKH. []. bubnunoreka [JOK
57 N
N. MenaeneeB — y4€HbIN, M1€1aror 13.04.2026 | https://m.edsoo.ru/00ada96e
Y TPKIaHUH
PesepBHeIil ypok. O000IICHHE 1
53 CUCTEeMAaTH3aI¥sI 3HAHWH / bubnuorexa [JOK
Bcepoccuiickas npoBepoyHas 15.04.2026 | https://m.edsoo.ru/00adb33c
pabora
KonTponbnas padota Ne4 mo teme
59 «CTtpoeHue aroMa. XuMHuuecKast bubnnoreka [JOK
cBs13b» / Beepoccuiickas 20.04.2026 | https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
60 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
XUMHYECKUX AJIEMEHTOB 22.04.2026 | https://m.edsoo.ru/00adaab8
61 HNonnas xumMuueckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBanenTHas nonsipHas bubnnoreka [JOK
XUMHYECKAsI CBI3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossspHast bubnnoreka [JOK
XUMHYECKasI CBI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITCHUS bubmmorexa [IOK
https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubmmorexa [OK

https://m.edso0o.ru/00adb076




peakmuu

66 OKucCIUTeN 1 BOCCTAHOBUTEIIH 1 bubmorexa [TOK
https://m.edsoo.ru/00adb076

PesepBHeIil ypok. O000ICHHE 1

67 CHCTEMAaTH3aIHs 3HAaHUH 110 TeEME | bubmuorexa [JOK
«Ctpoenue aroma. XuMHu4uecKas https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PezepBHblit ypok. O6001eHNE U | bubnnorexa [HOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
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9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kounrpoabnbie | IIpakruueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

[Tepuoanyueckuii 3aK0H.

| [Tepunonuueckas cucrema 1 bubnnoreka [JOK
XUMUYECKHX 351eMeHToB 1. 1. 03.09.2025 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHYECKHX AJIEMEHTOB 1 bubmmorexa [IOK

. 05.09.2025 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccudukamus 1 HoMeHKIaTypa | bu6nmoreka [JOK
HEOPraHUYECKUX BELIECTB 10.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKoM CBS3U 1 THITBI | bubmorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme

5 «IloBTOpenue u yrnyoaeHue | |
3HaHUN OCHOBHBIX PA3ZelIOB Kypca 17.09.2025
8 kiacca»
Knaccudukanus XuMru4ecKkux

6 €aKIU TI0 Pa3IMYHbIM 1 bubmorexa HOK
peaitt P 19.09.2025 | https://m.edsoo.ru/00adbcb0
npU3HaKaM

7 [ToHsATHE O CKOPOCTH XUMHUYECKOM | bubnmoreka [JOK
peakuuu. [IoHsTHE O TOMOTEHHBIX 24.09.2025 | https://m.edsoo.ru/00adbe9a




N I'CTCPOTCHHBIX PCAKIIUAX

[TonsiTvie 0 XUMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIUSIONINE HA CKOPOCTh

bu6mmoreka [IOK

8
XUMHYECKOW PEaKUUU U 26.09.2025 | https://m.edsoo.ru/00adc28c
IMOJI0KEHUE XUMUYECKOTO
paBHOBeECHS
9 OKHCITUTENTBHO- bu6mmorexa [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU 01.10.2025 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON
10 muccouuanuu. CUIIbHBIE U CIa0bIe bubmmorexa LHOK
' 03.10.2025 | hittps://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honurle ypaBHEHHUS pEeaKIIUT bubmmorexa LHOK
P peaKh 08.10.2025 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMH B CBETE bubmuorexa [JOK
MpeJICTaBICHHU 00 10.10.2025 | https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
XUMHYECKHE CBOMCTBA COJIEU B
13 CBeTE IPeACTaBICHUI 00 Bubmorexa ITOK
bel o 15.10.2025 | https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAIIHI
14 IMTonsgarue o ruaponnse coiaei bubmnorexa LIOK
AP 17.10.2025 | hitps://m.cdsoo.ru/00add9d4
s O06o0menne 1 cucTeMaTru3aIus bubnuotexa [JOK
3HAHUH 22.10.2025 | https://m.edsoo.ru/00addd12
16 [TpakTiueckast pabora Ne 1. bubnnorexka [JOK




«Perenue 3KCrIepUMEHTAIBHBIX 24.10.2025 | https://m.edsoo.ru/00addbfa
3a1au»
KoHntpoisbnas padota No2 o teme
17 «OIIEKTpOIUTUYECKAs bubnuoreka [IOK
auccouranus. XUMUYECKUe 05.11.2025 | https://m.edsoo.ru/00addecO
peaKkIMu B pacTBOpPaX»
OO0m1as xapakTepuCTUKa
P P . bubnuorexa [JOK
18 rajoreHoB. XMMHYECKHUE CBOMCTBA
07.11.2025 | https://m.edsoo.ru/00addfe2
Ha IpUMEpPe XJopa
XmopoBogopoa. CossiHast
P P . bubnuorexa [JOK
19 KHCJI0Ta, XUMHYECKHUE CBOMCTBA,
12.11.2025 | https://m.edsoo.ru/00ade104
MOJTyuYeHUe, IPUMEHEHHE
[TpakTiueckast pabota Ne 2 o
20 teme «IlomyueHue conssHou bubmorera [JOK
i . . 14.11.2025 | https://m.edsoo.ru/00ade348
KHCJIOTBI, U3yYEHUE €€ CBOMCTB»
Boruncnenus o ypaBHeHUAM
21 XUMHYECKHUX PeaKIIUH, eClIM OOUH Bubmorexa ITOK
P ’ 19.11.2025 | https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
2 OO0m1as xapakTepuCTUKa bubnmnoreka [JOK
aneMeHToB VIA-rpymibl 21.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIUMUKAITIN
3 cepsl. Haxoxenue cepsl u eé bubnmnoreka [JOK
COEIMHEHUH B MIPUPOJE. 26.11.2025 | https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
24 CepoBo10po1, CTPOEHHE, bubnuorexa [JOK
buznyecKre 1 XUMUIECKHE 28.11.2025 | https://m.edsoo.ru/00ade802




CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTA,

bu6mmoreka [IOK

25
(1)1/1331 HICCIHE 1 XHMITICCKHE 03.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIIEHHOT'O

26 croco0a MoJIy4eHus! CEpHOM bubnuorexa [JOK
KHACJIOTEI. XUMHUYECKOE 05.12.2025 | hittps://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHCHUSMU CEPBI

7 Brruncienue MaccoBoit goiu bu6mmorexa [IOK
BBIX0/1a IPOJIYKTA PEaKLUU 10.12.2025 | https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa
31EMEHTOB VA-rpynmsl. A30T,

28 acCIpOCTpaHEHUE B IPUPOL Bubmorexa ITOK
pactpoctp PHpOZe, 12.12.2025 | https://m.edsoo.ru/00adeea6
bu3HYecKue 1 XUMHIECKIE
CBOMCTBA
AMMHuak, ero puznueckKue u

29 XUMHUYECKHE CBOUCTBA Bubmorexa ITOK

’ 17.12.2025 | https://m.edsoo.ru/00adf004
MOJIYYCHHUE U IPUMEHECHHE
[TpaxTrueckast padorta Ne 3 o
30 TeMme «Ilomyuyenue aMmmuaka bubmaorexa LIOK
yHeHme ' 19.12.2025 | hitps://m.eds0o.ru/00adf180
M3Yy4YEHUE €ro CBOMCTB)

31 A3oTHas KucoTa, e€ GU3nIecKre bubnuotexa [JOK
U XUMHUYECKHE CBOMCTBA 24.12.2025 | https://m.edsoo.ru/00adf306

32 Hcnonb30Banne HUTPATOB U bubmmorexa [TOK

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




COJIE aMMOHHS B KAYECTBE
MUHEPATBHBIX YIOOPEHHUIA.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaroILEe cpebl
COCIMHEHUSIMU a30Ta

26.12.2025

®dochop. Okcun dhocdopa (V) u
docdopnas kuciora, pusndeckue

bu6mmoreka [IOK

33
1 XMMHYECKHE CBOMCTBA, 14.01.2026 | https://m.edsoo.ru/00adf68a
MOJTyuYeHUe
Hcnonb3oBanue pocdaros B
a4 Ka4yeCTBE MUHEPAIBbHBIX bubnuorexa [JOK
ynoopeHuil. 3arps3HeHue 16.01.2026 | https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
VYrnepon, pacnpocTpaHEHUE B
35 npu l()) e 5)1/131/1131601(1:1)/16 u bubmmorexa [TOK
PHPOJIE, . 21.01.2026 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxkcuppl yriaepoaa, ux
bu3nYecKue 1 XUMHUYECKUE
. bubnuoteka [JOK
36 CBOICTBa. DKOJIOTHYECKUE
23.01.2026 | https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV)
37 YronbpHas KUCIOTa U €€ COU bubmorexa HOK
28.01.2026 | https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o
teme "[lonydyenne yriekucnoro bubnnorexka [JOK
38
ra3za. KauectBeHHast peakuust Ha 30.01.2026 | https://m.edsoo.ru/00ae027e

KapOoHaT-HOH"




HCpBOHa‘IaJIBHBIe MOHATHS 00

39 OpPraHWYECKHUX BEIIECTBAaX KaK O bubmorexa LOK
04.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIiepoia
40 Kpemnuit u ero coennHenus bubmmorexa [TOK
06.02.2026 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenne skcnepuMeHTaIBHBIX bubnnorexa [HOK
3aj1a4 1o teme «BaxkHelme 11.02.2026 | https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX COCIUHCHHUS
KonTtponsnast padora Ne3 o teme
42 «BaxHeie HEMETalIbl U UX bubmorera [JOK
13.02.2026 | https://m.edsoo.ru/00ae0e18
COCAUHCHHMS
OO0m1as XxapakTepuCcTUKa
XUMHYECKUX JIEMEHTOB —
43 MeTaJlI0B. MeTainueckas CBs3b bubmorexa [JOK
1 MeTajlyTndecKas 18.02.2026 | https://m.edsoo.ru/00ael03e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKkue CRONCTBAa METAIIIOB
XuMHUYECKHEe CBONCTBA METAJIJIOB.
44 DNEKTPOXUMHUUECKUH psijl bubmorexa HOK
. 20.02.2026 | https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJNIOB
O61mure crnocoObl MOTyYEHUs
MeTtaiioB. CrutaBbl. Beraucienus
45 10 YPaBHEHUSIM XUMHUUYECKUX bubmorexa [TOK
N 25.02.2026 | https://m.edsoo.ru/00ael1156
peaxitii, eCu OJIUH U3 pEeareHTOB
COJIEPKUT IPUMECH
46 [TonsTHE O KOPPO3UU METAILIOB bubmuorexa [JOK




27.02.2026 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 [lenousbie MeTaLIb 04.03.2026 https://m.edsogru/Oan14b2
43 OKCHUJIbI U TUAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJust 06.03.2026 | https://m.edsoo.ru/00ae14b2
49 [IIenoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui 11.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxueiimme coemMHEHNS KaTbIIHUs bubmorexa [JOK
13.03.2026 | https://m.edsoo.ru/00ael5e8
51 O06o001IeHne U cCUCTEeMaTH3alHs
3HAHUH 18.03.2026
50 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS 20.03.2026 | https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o
53 TeMe "JKECTKOCTEL BOALI U METOILI bubmorexa LHOK
N " 01.04.2026 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
N bu6mmoreka [IOK
>4 AJIOMHHHH 03.04.2026 https://m.edsogru/Oan1c64
55 AmdotepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHIA 08.04.2026 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
3 HKereso 10.04.2026 https://m.edsogru/Oanld86
57 OKcubl, THAPOKCUIBI U COJIU bubnuorexa [JOK
xenesa (I1) u sxenesa (I1I) 15.04.2026 | https://m.edsoo.ru/00ae35e6
53 O06o01IeHre U cucTeMaTH3aIus

3HAHUU

17.04.2026




ITpakTrueckas padota Ne 7.
Pemenue sxcriepuMeHTaIbHBIX

bu6mmoreka [IOK

59 3a7a4 no reme «BaxHenmue 22.04.2026 | https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruucnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKUUi, €CIU OAUH
60 U3 PEareHTOB JIaH B U30BITKE WIH bubnnorexa [HOK
COAECPXKUT IpuMecH. Beruucienus 24.04.2026 | https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peaxkiuu
61 O000I11IeHNE U CUCTEMATU3ALUS
3HaAHUU 29.04.2026
Kontponbnas paborta Ne4 o teme
62 «BaxHenmme MeTalibl U UX 06.05.2026
COCTMHECHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHON KU3HU UeJI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHue bubnuoreka [IOK
OKPY’KaroIleH cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHNEe U bubnuorexa [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O60011eHNEe U bubnnoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O6001eHNE 1 bubnmuotexa [JOK




cucTreMaTrusanusa 3HAHHI

https://m.edsoo.ru/00ad9cb2
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM MTPOI'PAMMBI

8 KUIACC

Kon
NMpoBepPsSiEeMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTO 00111eT0
o0pa3oBaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IIOHATUH: aroMm,
MOJIEKYJIa, XUMHUYECKHM 3JEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOJHAs), BAJIECHTHOCTH,
OTHOCUTEJIbHAs aTOMHAash M MOJEKYJIsIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIIPDHAs Macca, MaccoBas J0JII XMMUYECKOTO
AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUUECKasl peaKkus,
KJaccu(uKalus —peaklUil: peakuuh COEAMHEHMs, pPEeaKLuu
pa3IOKEHUs, peakUuM 3aMELICHMs], PEaKIUM OOMEHa, JK30- HU
HHJIOTEPMHUUYECKHE PEaKLUH, TEIIOBON 3(h(eKT peakiuu, pacTBop,

MaccoBas JI0JIsS BeIIecTBa (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

1.2

HINTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHU U
MNPpUMCHATL O3THU TIOHATHUA IIpPpU OINHMCAHHMKU BCUICCTB MW HUX

IIpEBpaICHUI

1.3

MCIOJIb30BaTh XUMUUECKYIO0 CUMBOJIMKY JJISl COCTaBJIEHUS (POPMYJ

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

1.4

pacCKkpbiBaTb CMBICIT 3dKOHOB COXpaHCHHA MaACChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJAPHOI'0 Y4YCHHs, 3aKOHa

ABoraapo

1.5

OonpeaAcIsATb BaJICHTHOCTbL aTOMOB JJICMCHTOB B 6HHapHBIX

COCOAUMHCHUAX

1.6

KJIAaCCU(UIUPOBATh XUMHUYECKHE DPEAKIMH (IO YHUCIYy M COCTaBy




YYaCTBYIOUIMX B PEaKIIUH BEUIECTB, 10 TEIJI0BOMY 3 deKry)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAaCCBI

BCIICCTB

1.8

BBIYUCIIATh MAaCCOBYIO HOJKO XHUMHYECKOI'O 3JIEMEHTA I10 (bopMyne

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC

1.10

IIPUMCHATH €CTCCTBCHHOHAYYHBIC METOAbI II03HAaHUA —
Ha6JIIOI[eHI/Ie, HN3MCPCHUC, MOJCIIMPOBAHUC, OKCIICPUMCHT

(peanbHBIN ¥ MBICJICHHBIH )

ITo TEMC: «BakHenmme MMpCaACTaBUTCIIN HCOPraHUYCCKUX

BCIICCTB»

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKUX MMOHSTHM: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

22

OIIPCACIIATh IPUHAIJICIKHOCTb BCIICCTB K OHpe,Z[eJ'IéHHOMy KJIacCy

COeIMHEHUH 1Mo Gpopmyiam

23

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapaKTCPU30BaATb (OHI/ICI)IBaTB) 06H_[I/Ie XHUMHYECKHE CBOMCTBA
BC€IICCTB Pa3InYHBIX KJIaCCOB, IIOATBCPIKAasA OITMCaHHuEC
npumMepamMun MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIHUX

XUMUYECKHUX PeaKnui

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XHUMUUYCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh IMpaBWJIaM TIOJMB30BAaHUS XUMHUYECKOW TOCYAOH H
1abopaTOPHBIM 00OpPYAOBaHUEM, a TAK)KE TIPABUIIAM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUHM C HMHCTPYKIMSMH TIO BBITIOTHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IIO IMOJIYYCHUIO U co6npaHmo
ra3000pa3HbIX BEMIECTB (BOJIOPOAA U KHCIOPO/Ia), MPUTOTOBICHUIO
pacTBOPOB C OMNPENEIEHHONM MAaCCOBOM J0JIEll PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MIPOBOJAUTH XUMUYECKHE dKCTIEPUMEHTHI
[0 PaclO3HAaBAHUIO PACTBOPOB HIENOYEH M KHUCIOT C IMOMOIUIBIO

MH/IUKATOPOB (JIakMycC, (GeHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

MPOBOAMTDH PACUEThI MO YPABHEHUIO XUMUYECKOM peaKkIuu




ITo teme: «Ilepmomnueckuit 3akoH u Ilepumonnueckas cucrema
xumudeckux snementoB [[. M. MengeneeBa. CtpoeHre aToMOB.
XuMuueckas CBSI3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE

pPEaKuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHUX MOHSITHH: PO aToMa,
AIIEKTPOHHBINA CIIOM aToMa, aTroMHasi OpOuTanb, paanyc aroma,
XUMHUYECKasl CBSA3b, MOJISIPHAs M HEMOJSpHAsi KOBAJICHTHAs! CBS3b,
AIIEKTPOOTPHUIIATEIbHOCTh, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNYCCKHUEC DJICMCHTBI
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OTHCHIBATh u XapaKTepu30BaTh TaOJINYHYIO bopmy
[lepuonnueckoil CHUCTEMbl XMMHYECKHUX D3JIEMEHTOB: pa3iudarh
NOHATHUSL «TJIaBHasg moArpymmna (Arpynma)» U «mo0o4yHas

noarpynna (brpynna)», «Manbie» U «00NbIINE» EPUOIBI

3.4

packpbiBaTh cMmbici Ilepuoauueckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPUPOBAaTh IOHWMAaHUE MEPHOJUYECKON 3aBUCHUMOCTH
CBOMCTB XHWMHYECKHX DJJIEMEHTOB OT HX IOJIO)KEHUSI B

Ilepnonnueckoi cucreme

3.5

COOTHOCHUTH O0O3HAu€HUs, KOTOpblE MMEIOTCS B  Tabiuue
«Ilepmonnueckass cucremMa xumudeckux anemeHtos  JL.H.
MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB W 3aps] sjpa, oO0Ilee YHUCIIOo

AIIEKTPOHOB U paclpeeseHNe UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

ONpeaACiIsITb  CTCIICHb  OKUCJICHUA  3JICMCHTOB B 6I/IHapHI:>IX

COETUHEHUIX

3.7

ONpCACIIATL BU/ XUMHYECKOM CBS3HU (KOB&J’ICHTHaﬂ u I/IOHHaH) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3zoBaHusi




ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuus»

1.1

PAacKphIBaTh CMBICII OCHOBHBIX XMMHYECKHUX IIOHATHI: pPacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, HIEKTPOIUTHIECKAsT TUCCOIHALIS,
pEaKIuy HOHHOTO OOMEHa, KaTaJau3aTop, XMMHUYECKOe paBHOBECHE,
o0OpaTumbie u HeoOpaTUMbIe peaxuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIHHBIC peakuum, OKHCIIUTEIb,
BOCCTAHOBUTEIIb, OKHUCJIEHHME U BOCCTAaHOBJIEHHE, aIOTPOINHS,
amdoTepHOCTh, XUMHYECKas CBs3b (KOBAJIEGHTHAs, WOHHA,
METAJUINYECKast), KPUCTAIUTMYECKast PEIIETKa, CIJIaBbl, CKOPOCTh

XHUMHYECKOH pCaKnuu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHX MOHATUH U
INPpUMCHATL O3THU TIOHATHUA IIPpU OINHMCAHHMM BCUICCTB M HUX

MpeBpaIlCHU I

1.3

COCTaBJIATH YPABHCHUA 3JICKTpOJII/ITI/I‘-ICCKOI71 Jucconuanuu KMUcCJIoT,
menoqeﬁ u COHCﬁ, IIOJIHBIC U COKpaH_[éHHBIC YpaBHCHU peaKHI/Iﬁ

WOHHOI0 00OMeHa

1.4

pacKphIBaTh  CYIIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBHTEIBHBIX
pEaKIuil OCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHca THX

peakuun

1.5

MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOU peaknuuu

ITIo temam: «Hemeramnel u ux COCIUHCHUA» U «MeTtanael U BX

COCOAUHCHUSA

2.1

XapakTepu3oBaTh  (OMHUCHIBaTh) 0OIME U CHEHU(PUYECKHE
XMMHUYECKHE CBOWCTBA TNPOCTBIX U  CIOXKHBIX  BEIIECTB,
MOJATBEPXKJas ONUCAHME NPUMEPAMU MOJIEKYJISPHBIX M HOHHBIX

ypaBHeHPIfI COOTBCTCTBYIOIINX XUMHUYCCKUX peaKLII/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKuHﬁ, MOATBCPKAAOIIUX
CYIICCTBOBAHUEC TCHETHYECKOM  CBSI3HU MCXKIAY  BCHICCTBAMU

Pa3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBa BEIMIECTB B 3aBUCHMOCTH OT HX
CTPOCHUA, BO3MOXKHOCTHU NMPOTCKAHUA XUMUYCCKUX HpeBpaIl[eHI/Iﬁ

B Pa3JIMYHEBIX YCIIOBUAX

2.4

CIE0BaTh IMpaBUJIaM IMOJIb30BAHUS XUMHUYECKOW TMOCYAOM |




1ab0paTOPHBEIM 000PYAOBAHHEM, a TAKXKE MPABUIIaM OOpAIIECHUS C
BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH TI0 BBITOJHECHHIO
Ha60paTOpHBIX XUMHYCCKUX OIIBITOB IIO IMOJIYYCHHUIO U COGI/IpaHI/IIO

ra3o00pa3HbIX BELIECTB (aAMMHUAKa U YTIIEKUCIIOT0 Ta3a)

2.5

IIPOBOJUTH PEAKLUH, IOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB
Pa3IUYHBIX BELIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-,
Opomuna, wommn, KapOoHat, ¢ocdar, cuaukar, cyiubdar,
T'UPOKCUIMOHBI, KATHOHBI AMMOHUS, HOHBI U3yYSHHBIX METAJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPIAHUYECKUX BEIIECTB

ITo Teme: «XuMHS U OKpYXKaroILas cpeaar»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHSTHM: HHK

BCIICCTBA,; KOPPO3UAd METAJIIIOB

3.2

IPUMEHSTh OCHOBHBIC OIEPALIMH MBICIMTEIbLHOM JEATCIbHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATH3AIHIO,
BBISIBIICHUE TPUYMHHO-CICJICTBCHHBIX CBSI3€H — JUISI M3YYCHUS
CBOﬁCTB BCIICCTB U XHUMHUYCCKHUX peaKHHﬁ; CCTGCTBCHHOHay‘-IHI)Ie
METO/Ibl TIO3HAHUSI — HAOJIOJCHUE, U3MEPEHUE, MOJCIUPOBAHHUE,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiab XuMUM B ®KU3HU YelIOBEeKa. XUMUS B CUCTEME HayK.
Tena u BemectBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

1.2

IlonsatTue o MeTomax MO3HAHMS B XMMHU. YHCTBIE BelIeCTBA M CMECH.

Crioco0bl pazneneHust cMmecei

1.3

ATOMBEI U MOJICKYIJIBI. Xumudyeckue 3aeMeHThl. CHMBOIBI XHUMHYECKHUX
9JICMCHTOB. HpOCTble N CIOXHBIC BCHICCTBA. ATOMHO-MOHCKYHSIPHOC

yYeHHE

1.4

Xumnueckas Qopmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKkOH IIOCTOSHCTBAa cocTaBa BenlecTB. OTHOCHUTENbHAsh aTOMHas Macca.
OTHOocuTeNbHAs MOJIEKYJsIpHas Macca. MaccoBas J0Js XMMHUYECKOTIO

9JICMCHTA B COCIMHCHHUHA

1.5

KonnuecTtBo Bemectsa. Moisb. MoinsipHas macca. B3anMocBs3b KOJIMYECTBa,
Macchl U YHUCJIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmymnam

XUMHYECKHUX COSIMHEHUM

1.6

Pu3nYecKre U XUMUYECKHE SIBJICHUSA. XUMHAUYECKAsl Peaklns U €€ MIPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB. XHWMHUYECKHUE  ypaBHEHHMS.
Knaccupukanus XUMUYECKMX peakuuid (COeNMHEHHUs, pa3JIoXKeHUs,

3aMeleHus, o0OMeHa)

1.7

XVMHUYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XHMMHMUYECKOH TIOCYIOH, C
npaBwiaMd paboTbl B Jaboparopud © TOpuéMaMu  OOpaleHus c
nabopaTOpHBIM  000py/IOBaHMEM, HW3Y4YE€HHE M ONUCaHHe (UINIECKUX
CBOMCTB 00pa3lloB HEOPTraHWYECKHX BEIIECTB, HaOMIO/IeHNE (HU3HIECKUX
(naBiIeHME BOCKA, TAsHUE JIbJA, PACTUPAHUE caxapa B CTYIKE, KMIIEHHE U
KOHJICHCAIIMsI BOJIbI) M XUMUYECKUX (TOPEHHE CBEUH, MPOKAINBAaHUE METHOM

IIPpOBOJIOKH, B3aHMMOJICHCTBHE Me€Ela C KHCHOTOﬁ) HBHCHHﬁ, Ha6J'IIO,I[CHI/Ie u




ONMCaHWE MPHU3HAKOB MPOTEKAHMS XHMHYECKHX peakuui (pa3iokeHue
caxapa, B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOPHIIOM Oapwsi, pa3jioKeHUe
ruapokcuna meau(ll) npu HarpeBaHuM, B3aUMOAEWCTBHE JKele3a C
pactBopom conu Menu(Il), m3yueHue crmocoOOB paszneneHus cmecen (c
MOMOIIBI0O  MarHuTa, (WIBTPOBAHHE, BbIMAPUBAHHUE,  AUCTUILISIIMS,
xpomarorpadus), IpOBEICHUE OYUCTKH MOBAPCHHOW COJIM, HAONIOJICHHE H
ONMCaHHWE PE3YyJIbTAaTOB MPOBEACHUS OIBITA, HIUIIOCTPUPYIOLIETO 3aKOH

COXPaHEHHUS MACChl, CO3/IaHHE MOJIEIe MOJIEKYI (LIapOCTEPIKHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — anemMeHT u mpocToe
BelecTBo. Haxoxxaenue Kucioposa B mpupoje, GU3nuecKre U XUMHUUECKHe
cBoiicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenune kucnopoaa. CriocoOsl
MOJYYeHHs KHUCJIOpoJa B Ja0OpaTOPHM M NPOMBIINIICHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — autoTponHas MoAnGHUKaAIKs KUCIOpoaa

2.2

TennoBoil 3¢ddexT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U SHAOTEPMHUUECKUE peakuu. ToIIMBO: Yyroiab U MeTaH. 3arpsa3HeHHUe

BO3yXa, YCUJICHUC ITapHHUKOBOI'O 3(1)(1)€KT3, pa3pyuieHue 030HOBOI'O CJI0s

2.3

Bomopon — amemeHT 1 ipoctoe BemtectBo. HaxoxkaeHne Bogopoa B IpHpPOJIE,
¢m3nYeckne M XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CHOCOOBI TONyYeHHSI.

Kucnote! u conu
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MounsipHblii 00BEM Ta30oB. Pacu€rhl 10 XUMUYECKUM ypaBHEHUSIM

2.5

dusnyeckue cBoWicTBa BOAbl. Boma kak pactBoputens. PacTBOpBI.
HacellienHbie 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B
BoJle. MaccoBasl 10715 BEIIECTBA B paCTBOpPE. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponbs pacTBOpOB B MpUpOJI€ U B KU3HU YesioBeka. KpyroBopoT
BOJABl B NpHUPOAE. 3arpsi3HEHHE MNPUPOAHBIX BojA. OxpaHa U OUYMCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heoprannyeckux coeauneHuit. Oxcuabl. Knaccuduxanms
OKCHJIOB: coJjieoOpa3yromue (OCHOBHbBIE, KHCJIOTHbIE, aM@oTepHblEe) U
HecoseoOpasyrone. Homenknatypa okcuioB. dusznyeckre U XUMUYECKHE

CBOMCTBa OKCHIOB. [Toiryuenue okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHuii: HIENOYM M HEPACTBOPUMBIE

OCHOBaHWU:I. HOMCHKHaTypa ocHoBaHul. ®Duznueckue MU XUMHUYECKHE




cBOMCTBa OCHOBaHuUM. [losryuenue ocHOBaHMM

2.8

Kucnorel. Knaccudukamus xkucinor. Homenkmarypa kuciaor. @uzndeckue u
XMMHYECKHE CBOMCTBA KUCIOT. Psn aktuBHocTn metamuioB H.H. bekerosa.

HOJ'Iy‘leHI/IC KHCJIOT

2.9

Comu. Homenknatypa coseil. @u3nueckue 1 XMMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPTraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHYECKUN DKCIEPUMEHT: KAueCTBEHHOE OIPEACIICHUE COIEpIKaHUs
KHCIIOpO/ia B BO3AYyXe, MOMyuyeHue, coOupaHue, pacro3HaBaHue U U3y4YeHHE
CBOMCTB KHCJIOPOJIa, HAOJIIOIEHUE B3aUMO/ICHCTBHS BELIECTB C KUCIOPOJOM
W yCJOBHS BO3HHKHOBEHMS U TpeKpalleHus ropeHus (moxapa),
O3HaKOMJIEHHE C 00pa3liaMy OKCHJIOB M OIMCAHHE UX CBOMCTB, IOJY4YECHHUE,
coOupaHue, pacro3HaBaHHE M H3Y4YEHHE CBOWCTB BOJOponaa (TOpPEHHE),
B3auMoieiicTBue Bojopozaa ¢ okcuaoM menu(ll) (Bo3MoxHO MCTIONB30BaHUE
BUJICOMATEPHAIIOB), HA0IIOIeHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM | MOJb,
HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHMsI BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHONM MacCOBOU
JI0JIEl pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHME BOJbI C METAJLUIAMU
(HaTpueM U KajbliMeM) (BO3MOXKHO MCIIOJIb30BaHHE BHJEOMATEpHAIIOB),
ONpEJIEIICHUE PACTBOPOB KHUCJIOT M IIEIOYEH C IOMOILIBI0 HHJIHUKATOPOB,
UcclieIoBaHNEe 00pa3I[0B HEOPraHMYECKHUX BEIECTB Pa3IMUYHBIX KIIACCOB,
HaOJIto/IeHne M3MEHEHMsI OKpPAacKd HHJIUKAaTOPOB B pacTBOpax KHUCIOT U
nienoyei, nzydenue pzaumoeiictsus oxcuna menu(Il) ¢ pacteopom cepHoit
KHUCJIOTBI, KHCIOT C METaJUIaMH, pPEaKIUd HEeUTpaln3aluu, MOJIYyYEHUE
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OIHOIO MeETaljga IPYIMM W3
pacTBOpa COJM, PEUIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeiime

KJIACChl HCOPIraHNYCCKUX COCIUHEHUI

[lepuoanueckuii 3akon u [lepuoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKas CBA3b. OKUCIUTEIIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[TepBbie TOMBITKK KIACCU(UKAIIUM XUMHUYECKHX JJIeMEHTOB. [loHsTHE O
IPYIIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIEC U IIEIOYHO3EMEIbHBIE METAJLIbI,
raJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3zyroT amdOoTepHbIS

OKCHUABI U TUAPOKCHUIBL




3.2

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucremMa XMMHYECKUX 3JIEMEHTOB
.. MengeneeBa. KopoTkomnepuoanas W JIJIMHHONIEPUOAHAS (OPMBI
Ilepuonnueckoir cucreMbl XMMHUYeckux oasemeHToB [[.M. Menneneesa.
Ilepuons! u rpynnsl. GU3NMYECKUN CMBICT MOPAJKOBOTO HOMEpPA, HOMEPOB

nepuoaa v rpyuIibl 3JICMCHTA

3.3

Ctpoenne artomoB. CocTtaB aTOMHBIX sifaep. M3oTombl. DJIEKTPOHBI.
CtpoeHue »3JEKTpPOHHBIX OOO0JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKUX
aneMeHToB llepuoanueckoii cucremsl .M. MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTa MO €ro IMojokeHuto B llepuommueckoil cucreme

.M. Menneneea
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3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOWCTB IO TPYINaM U IMEPHOAM.
3nayenue Ilepuommyeckoro 3akoHa u  llepuogmdeckoil  CHUCTEMBI
XMMHYECKUX JIEMEHTOB JIJIsl pa3BUTHUS HayKu U npakTtuku. .M. Mennenees

— Y4EHBIN U TpaskIaHUH

3.5

Xumuueckasi cBs3b. KoBajeHTHast (MOJsipHAss W HEMOJIApHAsi) CBSI3b.

9J'IeKTp00TpI/II_IaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

CreneHb OKHCJICHHA. OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKknuum.

Hpoueccm OKHCJICHHS U BOCCTaHOBICHHUSA. OKUCIUTENIN U BOCCTAHOBUTEIHN

3.7

9 KJIACC

XUMHUECKUI HKCHEPUMEHT: H3y4YeHHE O0Opa3IoB BEIIECTB METAUIOB H
HEMETAJUIOB, B3aMMOJECHCTBUE TMAPOKCHIA [IMHKA C PACTBOPAMH KHUCIOT U
IIEJIOYEH, IIPOBEACHUE  OIIBITOB, WJUTFOCTPUPYIOLUX ~ TIPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIX peakuuii (ropenue, peakuuu

Pa3JI0KCHUH, COeI[I/IHeHI/ISI)

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

BemecTBo 1 XuMu4deckas pcaKnus. HOBTOpeHI/Ie

1.1

[lepnonnueckuit 3akoH. Ileprognyeckas cucreMa XMMHYECKUX JJIEMEHTOB
J.. MenpneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBbIX TPEX NMEPHUOJO0B, KaHs, KAIbLUS U

nux COGI[I/IHGHI/Iﬁ B COOTBCTCTBUM C IIOJIOXKCHHEM  OJICMCHTOB B




[leproauueckoii cUCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHne BeniecTBa: BUABI XMUMHUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
pemETOK, 3aBUCUMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTAUIMYECKOU
pelETKN M BUAAa XUMHUUYECKOW cBs3u. Kiaccudpukanus m HOMEHKIaTypa
HEOpPraHMYECKUX BEUIECTB (MEXKIyHapOJHas U TpUBUAIbHAsI). XUMHUUYECKUE
CBOMCTBA BELIECTB, OTHOCALIMXCA K PA3JIMYHBIM KJIacCaM HEOPIaHHYECKUX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccupukanuss XMMHYECKMX pEakIUid MO pa3IuyHbBIM MpHU3HaKam (1o
YUCIy M COCTaBy YYacCTBYIOUIMX B pEaKUHUM BELIECTB, IO TEIJIOBOMY
3¢ dexTy, M0 N3MEHEHHIO CTETICHEH OKUCICHHS XUMUYECKHAX AJIEMEHTOB, I10
0o0paTUMOCTH, MO YYacTHUIO KaTajau3aTopa). JK30- U HHAOTEPMUYECKUE
peakuuu, TEpPMOXUMHUYECKUE ypaBHEHUs. [IOHATHE O CKOPOCTH XMMHUYECKON

pCaKnuu

1.4

[TonsTrie 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUECKUX peakuusax. [lonsrue
O TOMOICHHBIX M TeTepOreHHbIX peakuusx. [loHATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIUAIOLIIME HA CKOPOCTb XUMHUYECKOM peakIuu U

IMOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTPOHHLIﬁ OajaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOU pCaKknunu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ C HUCIOJb30BaHHEM METOAA

QJICKTPOHHOT'O OanaHca

1.6

Teopus 3JIEKTPOJIUTUYECKON JIMCCOIAIINM. DIEKTPOITUTHI n
HGBJ’IGKTpOJ’II/ITLI. KaTI/IOHBI, AHHUOHBEI. MexaHmM JAUCCOUAaIM BEUICCTB C
pa3IMYHBIMU BUJIAMH XUMHUYECKOM cBA3U. CTeneHp aucconuanuu. CuinbHbIE
U cialble NEKTPONUTHL. Peakiinn MOHHOTO OoOMeHa. YCIIOBUS MPOTEKAHUS
peakiuii HOHHOTO OOMEHa, MOJHBIE M COKpPAIIEHHBIE MOHHBIC ypPaBHEHHUS
peakmuii. CBOMCTBa KHCIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUIN 00
AIEKTPOJIUTUYECKON Jucconuanuu. KayecTBEHHbIE pEaklUU Ha HOHBI.

[TonsiTe o ruaponuse conen

1.7

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMIICHUE C MOJAEISAMHU KPUCTAIUIMYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METANIOB U HeMeTayuioB (rpadura u
ajyiMasa), CI0XKHBIX BEUIECTB (XJIOPHAa HATPHsl); UCCIEN0BAHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOM peakUuu OT BO3AECUCTBUSA DPA3IUYHBIX (PAKTOPOB;

HCCIICAOBAHUC  JJICKTPOIIPOBOAHOCTU  PACTBOPOB  BCIHICCTB, IIPOLCCCa




JTMCCOLMAITN  KUCJIOT, IeJioueld H coJie (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIOB); TPOBEICHHUE OIBITOB, WLIIOCTPUPYIOMUX MPU3HAKU
NPOTEKaHHUs PEeaKIii MOHHOTO oOMeHa (00pa3oBaHME OCAJKa, BBIJCICHUE
raza, oOpa3oBaHHME BOJbI); OINBITOB, WUIIOCTPUPYIOIINX PUMEPHI
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakuuii (ropenue, peakiuu
pasNIoKEHUs, COCIMHCHHMS); PACIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C
IIOMOIIIBIO KAYECTBCHHBIX peaKL[I/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3a1a4

Hemeramis! u ux COCAMHCHUA

2.1

OOmas xapaktepuctuka TrajgoreHoB. OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu oOkucieHus. CTpoeHne W (U3NYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKUE CBOMCTBA Ha IpUMEpE XJiopa
(B3aMMOJICHCTBHE C METAJIaMH, HEMETAJJIAMH, IIEJI0YaMH ). XJIOPOBOIOPO/I.
ComstHas KHCJIOTa, XHUMHYCCKHUC CBOfICTBa, MOJIY4CHHEC, T[IPUMCHCHHUC.
JleficTBue XJiopa M XJOPOBOAOpPOJAa Ha OpPraHW3M YelloBeKa. Baxueifiue

XJIOPpUAbI U UX HAXOXACHUC B IIPUPOAC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynnbsl. OCO6EHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (puMUecKue
CBOMCTBA TPOCTBIX BELIECTB — KHCIOpOJAa M CEPbl. AJUIOTPOINHbIE
MOAM(UKAIMK  KUCJIOpOAa U Ccepbl. XUMHUYECKHE CBONCTBA  CEpBHI.
CepoBosiopoJi, cTpoeHHe, (pu3MuecKue W XUMHUYECKUe cBoicTBa. OKCHUIBI
cepbl Kak TPEJCTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas KHUCIOTa,
¢usnyeckue U XMMHUYECKHE CBOMCTBa (00IIMe Kak MpeJCTaBUTENs Kiacca
KHCIIOT U crneuuduueckre). XUMUYECKUE PpEaKlUy, JieXkallue B OCHOBE
MPOMBIIIJICHHOTO CIoco0a TMOJydeHUs] CepHOM KHCIOoThl. IlpumeHenue.
Conu cepHOM KHUCJIOTBHL, KayeCTBEHHAs peakluus Ha Cyib(aT-HOH.
HaxoxzaeHue cepbl U €€ COEqUHEHHNI B IpUpoJie. XUMUYECKOE 3arps3HEHUE
OKpY>KaroIlen cpesibl COeTUHEHUSIMU Cephl (KUCIOTHBIE T0K/IU, 3arpsiI3HEHHE

BO3/yXa U BOJOEMOB), CIIOCOOBI €0 MPEJOTBPALCHUS

2.3

OObmas xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOESHHS
aTOMOB, XapaKTEepHbIE CTENEHM OKHCICHHs. A30T, pacnpoCTpaHEHUE B
npupoje, ¢uzndeckue M XUMHUYeckue cBoiicTBa. KpyroBopor aszora B
npupojae. AMMHaK, ero Gu3NYecKue U XMMUYECKHUe CBOWCTBA, MOIYYEHHE U

npuMeHeHre. Comu aMMOHMS, UX (PU3MYECKHMEe W XMMUYECKHE CBOWCTBA,




npuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THAsI KUCJIOTa,
e€ monydeHue, QUIMYECKHE M XUMHUYCCKHE CBOWCTBa (00mMe Kak
NpeJCTaBUTEN KJacca KHCIOT H  crenuduueckue). Mcmonb3oBanue
HUTPATOB W COJEH aMMOHHUS B KadeCTBE MHHEPAJIbHBIX YIOOPECHUH.
XUMHUYECKOE 3arps3HEHHE OKpYXKAIOMIeH Cpeabl COSAMHEHUSMH a30Ta

(KI/ICJ'IOTHBIC AO0XKIH, 3aIrpsAASHEHUEC BO3yXa, IIOYBEI U BOI[OéMOB)
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®octhop, amrorponHbie Momudukanuu  ocdhopa, duzmUeckue wu
xumuyeckue cpoictBa. Oxcun  docdopa(V) u  dochopnas xuciora,
dusnueckne © XHMHYECKHE CBOWCTBA, IMOJNy4YeHHE. VIcronb3oBaHue

docdaToB B kKauecTBE MUHEPATbHBIX YA0OpEeHU

2.5

O6mas xapaktepuctuka sneMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTJEepoJ], aJUIOTPOIIHbIE
Moau(UKaAIMK, pacIpOoCTpaHEeHUuEe B MpHUpoAe, (PU3UUEecKHe U XUMUYECKHE
cBoiictBa. Ajcopouusi. Kpyrosopor yriepoma B mpupoae. OKcuabl
yriaeponaa, ux (U3MuUecKue U XUMHUYECKHE CBOWCTBA, ACHCTBHE HA >KHUBbBIC
OpraHMU3Mbl, IIOJIy4EHHE M NPUMEHEHHE. OKOJOTMYECKHE MpOoOJIEMBI,
cBsi3aHHbIE ¢ okcuaoM yriaepoaa(lV); rumoresa riiob6anbHOr0 MOTEIICHUS
KJIUMaTa, TapHUKOBBIK d(ddekxT. VYrompHas KUCIOTa U €€ COJU, HX
¢usznyeckue W XUMHUYECKHUE CBOMCTBa, IOJY4YeHHE U IPUMEHEHHE.
KauectBeHHast peakius Ha kapOoHaT-HMOHBI. Vcnonbs3oBaHue kapOOHATOB B

6BITy, MCIUNHUHEC, ITPOMBIINIJICHHOCTU U CCJIbCKOM XO0351CTBE

2.6

[lepBoHayanpHble TOHATUS 00 OpPraHUYECKUX BELIECTBaX Kak o
COEIMHEHUSX yriepoja (MeTaH, 3TaH, STHJIEH, alleTUJICH, 3TaHOJ, TJIUIEpHUH,
yKCycHas kuciora). Mx cocraB u xumumdeckoe crtpoeHue. Ilonsarue o
OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: XKHpaX, OesKax, yrieBogax — U UX pojH
B OKM3HM ueloBeka. MaTepuaibHOe €IMHCTBO OPraHWYecKuX U

HCOPTraHNYCCKUX CO€UHEHUI

2.7

Kpemuuii, ero @usuyeckue u XUMHUYECKHE CBOWMCTBA, TIOJIYy4YeHHE U
npuMeHeHre. CoeMHEeHUsT KpeMHUs B nipupoze. OOmmue npeacraBieHust 06
okcune kpemHus(IV) w  kpemHmeBorl  kucimore. CuiaMKarhl, WX
UCMOJb30BaHUE B OBITY, MEAMIMHE, TPOMBIIUIEHHOCTH. BakHeimme
CTPOUTENbHBIE  MaTepuaibl: KepaMuKa, CTEKJIO, LIeMEeHT, OeToH,
xene300eToH. [IpoGnembl 0€30MacHOr0 HCIMOJIB30BAHUS CTPOUTEIBHBIX

MaTCpHrajioB B HOBCGI[HGBHOﬁ KHU3HHU




2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3liOB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBHI, MPOBEACHHE KAa4eCTBEHHBIX pEaKIUil Ha
XJIOPUA-UOHBI W HAONIONEHHE TMPHU3HAKOB WX MPOTEKAHMS; OIIBITHI,
oTpaxamlue (QU3NYECKUe M XHUMUYECKHE CBOMCTBA TaJIOTEHOB M UX
COeMHEHUH (BO3MOXKHO HMCIIOJIb30BaHUE BUCOMATEPHAIIOB); 03HAKOMIICHHE
¢ oOpa3namu XJI0pUI0B (TAJIOTEHHUIOB); O3HAKOMJICHHE C 00pa3liaMu Cephl U
e€ coeauHEHUSMU (BO3MOXKHO  HCIOJB30BAaHUE  BHUJEOMATEPHUAIIOB);
HaOmoieHne  mpouecca  oOyriauMBaHUST — caxapa  IOA  JICHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCIJIOTHI; W3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBICHHON CEpHOI KHUCIOTHI, MPOBEICHHE KAaueCTBEHHOH peakluu Ha
cynbdar-uoH U HaOJIrOAEHUE TMpH3HAKa €€ MPOTEKaHWs; O3HAKOMJICHHE C
(hbU3MYECKUMH CBOWCTBaMHU a30Ta, ¢ochopa U UX COCAMHEHHUH (BO3MOXKHO
WCIIOJB30BAaHNE BHUAEOMATEPHATIOB), OOpa3laMu a30THBIX M (ochHOpPHBIX
ynoOpeHuil; momyueHue, cooupaHue, pacro3HaBaHUE U U3YyUYEHUE CBOWCTB
aMMHaKa; TIPOBEJICHIE KaYeCTBEHHBIX peakluii Ha MOH aMMOHHA U pocdar-
MOH ¥ W3yYyeHHE TNPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBUE
KOHLUEHTPUPOBAHHOM  A30THOW  KHCIOTBI €  MeAblo  (BO3MOXKHO
HCIOJIb30BaHNE BUIECOMATEPHUAJIOB); M3Y4YE€HUE MOJeNel KPUCTANTMYECKUX
pemérok anmasza, rpaduta, QymiepeHa; O3HAKOMIIEHHE C IPOLECCOM
afcopOIMu  PacTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  yIIEM |
YCTPOWCTBOM TIPOTHBOTA3a; TOIy4YEeHHE, COOMpaHHe, pacro3HaBaHUE U
U3yueHHe CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJACHNE KaueCTBEHHBIX pPEeaKIHii
Ha KapOOHAT- W CHJIMKAT-WOHBI M W3YyYEHHUE IPHU3HAKOB WX IMPOTEKaAHUS;
O3HAKOMJIEHHE C NPORYKIHEH CHIMKATHON MPOMBIIUIEHHOCTH; pELIeHHE
OKCIEPUMEHTAIBHBIX 3a/7ad 10 TeMe «BakHelme HEMETaulbl U WX

COCOUHCHU A

Mertamisl 1 uX COCINMHCHUA

3.1

OO6m1ast XapaKTEPUCTHKA XUMAYECKHUX JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU
uX noJioxkeHus B Ilepuoanueckoil cucrteMe XMMUYECKUX 3ieMeHToB [[.U.
MenpeneeBa u cTpoeHusi atomMoB. CTpoeHHWE MeTaioB. MeTramindyeckas
CBA3b U METAIMYECKas KPUCTAIMYECKasl PelI€TKa. DIEKTPOXUMHUYECKUI

P HAaPSKEHUN METAJUIOB

3.2

duznueckue M XUMHYECKHE CBOMCTBAa METAJLIOB. O6II.II/IC CIIOCOOBI

noJyiydeHusi MetajuioB. [loHsTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI




3alIUThI UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U

X IPUMCHCHUE B 6BITy " IPOMBIIIIJIICHHOCTHU

33

[lenounsie MeTamibl: mojoxenue B Ilepuonnueckoi cucreMe XMMHUYECKHUX
snementoB .M. MeHneneeBa; CTpoe€HHE HMX AaTOMOB; HAaXOXJICHHUE B
npupojie. Puznueckue M XUMUYECKHUE CBOMCTBA (Ha MpUMEpEe HATpUs U
kaymsi). OKCUIIBI U TUAPOKCHIBI HATpUs M Kanus. [IpuMeHeHue mienoyHbIx

METAJUIOB U UX COEIUHEHUN

34

[IlenoyHO3eMENIbHBIE METAJUIBI MarHuii W KaJIbIUM: TIOJIOKEHUE B
Ilepuonuueckorn cucreme xumuueckux diaemeHtoB J[.M. MeHnneneena;
CTPOCHHUE X aTOMOB; HaXOKJICHUE B npupoae. PU3NUECKUE U XUMUYECKHE
CBOICTBAa MarHusi M Kajbllusa. BaxkHelme cOeIWHEHUS KalbIHsA (OKCHII,

TUAPOKCHI, cOJin). JKECTKOCTH BOBI U CITOCOOKI €€ yCTpaHSHUS

3.5

Amomunuit: nonoxenue B [lepuoandeckoit cucremMe XUMHUUECKHUX HJIEMEHTOB
JI.1. MenpeneeBa; CTpOGHHE aTOMa; HaxoxkaeHue B npupone. duznueckue u
XMMHUYECKHE CBOiicTBa amoMuHMA. AMoTepHble CBOMCTBA OKCHIA U

THAPOKCHUAa aJIIOMUHUS

3.6

XKeneszo: nonoxenue B [leprnoauueckoil cucreMe XMMHYECKHX JJIEMEHTOB
JI.1. Menneneesa; cTpoeHre aToMa; HaxoxAeHue B npupoze. dusnyeckue n
XHUMHYecKHe cBoicTBa xene3a. Okcupl, ruapokcuasl U conu sxenesza(ll) u

xene3a(lll), ux coctas, cCBOMCTBA U MTOTyYCHUE

3.7

XUMUYECKUI HKCIIEPUMEHT: O3HaKOMJIEHHE C o00pa3lamMu METallIoB U
CIUIaBOB, X (PU3NYECKUMHU CBOWCTBAMU; M3yUEHHUE PE3YNIbTaTOB KOPPO3HUH
METa/UIOB (BO3MOKHO HCIIOJIb30BAaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KalubllUsi W HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHNE BUIEOMATEPUAIIOB); UCCIEA0BAHNE CBOMCTB HKECTKOM BOJBI;
mporiecca TOpPEeHUsl »Kelle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB); TPHU3HAKOB MPOTCKAHUS KAYECTBEHHBIX pEaKIMi Ha
WOHBI (MarHusl, Kajbllus, aatoMuHMS, IuHKa, kene3a(ll) m sxemesa(Ill),
meau(Il); nabnrogenne M omucaHue NPOIECCOB OKpAaIIMBaHUS IUIaMEHU
WOHAMU  HATpus, Kamus W  Kaublus (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB); HCCIIEJOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIA
QIIOMUHUS U TUJIPOKCUJA LIMHKA; PELICHUE IKCIEPUMEHTAIbHBIX 3a]a4 IO

TeMe «BakHelme MeTauIbl U UX COSTUHEHUS)

XuMHS ¥ OKpYXKarolas cpena




4.1

Hosbie maTepuansl 1 TeXHOJIOTHH. BeliecTBa U MmaTepuansl B IOBCEAHEBHON
JKW3HU YeJIOBeKa. XUMHUS U 3[I0pOBhe. be3onacHoe UCnoib30BaHNE BEILIECTB
U XUMUYECKUX peaknuii B ObiTy. [IepBasi moMoms mpyu XUMHUYIECKUX 0KOTaX

" OTPABJICHUAX

4.2

OCHOBBI  DKOJIOTHYECKOM  T'PaMOTHOCTH. XHMMHUYECKOE  3arps3HEHUe
okpyxatomein cpeapl [IJIK. Ponb XUMHUM B pEIICHHH 3KOJIOTHYECKUX
npobGsieM. [IpupoiHbIE HCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOTHBIN Ta3,

He(Th), MPOAYKTHI UX IMEPEPabOTKH, UX POJIb B OBITY M IPOMBIIINICHHOCTH

4.3

XUMUYECKUN OSKCIIEPUMEHT: HU3y4eHHe oOpas3loB MaTepHaioB (CTEKIIO,

CIUIaBbl METAJUIOB, TIOJIUMEPHBIE MAaTEpHAIIbI)




HHPOBEPSEMBIE HA OI'D 110 XUMHUHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kona
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 TO3HABAEMOCTU SIBJICHUI MPHUPOABI, MOHUMaHHE OOBEKTUBHOM
3HQUUMOCTH  OCHOB  XHMMHMYECKOW HAyKH Kak oOmactu
COBPEMEHHOT0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIe KyIbTyphl U
MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA B YCIOBHUSAX COBPEMEHHOIO

06H_ICCTBa; IIOHUMAHHUEC MECTa XUMUH CPCAU APYIUX €CTCCTBCHHBIX

HayK

1.2

O HAaYYHBIX MCTOJAX MO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX
H TCOPCTHUUYCCKUX MCTOJAaX HCCIICAOBAHUA BCIICCTB WM H3YUCHUA
XHUMHUYCCKUX peaKHHﬁ; YMCHHUE HUCIOJIB30BATb MOJACIN I

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 c(epax mnpodeccnoHATBbHON MAEATENbHOCTH, CBSI3aHHBIX C
XUMHUEH U COBPCMCHHBIMU TEXHOJOTHUAMHU, OCHOBAHHBIMHU Ha
JOCTIDKEHUSX XMMUYECKOH HayKH, YTO TMO3BOJIUT O0YYarOLIUMCS
paccMaTpuBaTh ~ XMMHIO  Kak  cdepy  cBoed  Oymymieit
npodeCCHOHATILHON IEATEILHOCTH U CAETaTh OCO3HAHHBIN BBIOOD
XUMHUHM Kak NMpO(UIBHOrO MpenMeTra MpH IMEepexoae Ha YpOBEHb

cpenHero o0ero oopa3oBaHus

Bnanenue cucteMol XMMHYECKHX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XWMHWYECKHE TTOHSATHS: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOIHAS
Y HEOJHOPOJIHAsI CMECh, OTHOCUTEIbHBIE aTOMHAsA U MOJIEKYJIsSpHAast
MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MOJISIPHBINA
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, CONb (CPEIHS), XUMUIECKas

p€akuuda, pCakKuunu COCAWHCHUA, PCAKIMK Pa3IOKCHUA, pCaKIuU




3aMeIleHNs], peaklIuu 0OMEeHa, TEIIOBOM AP(EKT peakiuu, SK30- U
SHIOTEPMHUUECKUE PEaKINH, PacTBOP, MACCOBAst OIS XMMHUYECKOTO
SNIEMEHTa B COEAMHEHHMH, MAaccoBas JOJsS W  IPOLIEHTHAs
KOHIICHTpaNus BEUIECTBA B PACTBOpE, SAPO aTOMa, SJIEKTPOHHBIN
CIIOM aToMa, aTOMHas OpOuTanb, PaanyC aToMa, BaJEHTHOCTb,
CTENeHb OKHCIICHUS, XUMHYECKasi CBsI3b, SIEKTPOOTPULIATEIIBHOCTD,
[nojigipHasds MW HCHOJEIpHAsA KOBAJICHTHAsA CBA3b, HWOHHAs CBA3b,
METaJUIMYECKasi CBA3b, KPHCTAUIMYECKass pemeéTka (aTomHas,
MOHHAsI, METAJUIMYeCKasi, MOJIEKYJIIpHasi), MOH, KaTHOH, AaHMOH,
BNIEKTPOJIUT W HEIJIEKTPOJIMT, SJIEKTPOIUTHYECKas JUCCOLMALNS,
pEaKIMy HWOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHTEIILHBIE
pEaKIMu, OKHCIUTENb ¥  BOCCTAaHOBHUTENb, OKHCICHHE H
BOCCTAQHOBJICHUE,  IEKTPOJIM3,  XHMHYECKOE  pPaBHOBECHE,
oOpatumble M HEOOpaTUMbIE PEAKLUUH, CKOPOCTh XHMHUYECKOW

peakuuu, kataimszartop, [I/IK, koppo3us meTaios, CriiaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH JI.JMI. MeHnneneeBa, 3aKOH IOCTOSHCTBA

CcocCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUn XHUMUU: ATOMHO-MOJICKYJISIpHAA TeOopus:, TCOpHUA

BHCKTPOHHTH‘IGCKOfl JUucconmuanumn

Bnanenne ocHOBaMHM XHMHYECKOMH I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMCHHUE TIIPAaBUJIBHO HCIIOJb30BATh M3YUCHHBIC BCHICCTBA H
MaTepHuaibl (B TOM 4MCIe MUHEpalbHble yIO0OpEHUs, METaIbl U
CIUIaBbl, MPOIAYKTHl MEpepabOTKH MPUPOAHBIX HCTOYHHKOB
yriIeBoAopoaoB (yrisi, NpUpOAHOro rasa, Hedtu) B OBITY,
CEeIIbCKOM XO3SHCTBE, Ha MPOW3BOJCTBE W MOHWMAaHHE 3HAYCHHS
KHUPOB, OEJKOB, YIJIEBOJOB Uil OpraHu3Ma 4YeJOBEKa; yMEHHe
IMPOrHO3MPOBATh BIWAHHUE BCUICCTB U XHUMHUYCCKHUX IPOLCCCOB HA

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPENY

3.2

YMCHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHUA CO 3HAHUAMU NPYTHUX

y4eOHBIX MPEIMETOB
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HaJIM4Me OmbiTa paboThl C  Pa3IUYHBIMU ~ HMCTOYHHKAMH
uHpOpMallMM MO XWUMUU (HaydyHas M Hay4HO-TIOMYJspHas

JUTepaTypa, CIoBapu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLCHNBATDH I/IH(bOpMaI_II/IIO O BCHICCTBAX, HMX
MNpEeBpaAlICHUAX HW  IMPAKTUYCCKOM IIPUMCHCHHHU W  YMCHUC

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘lC6HO-H03HaBaTeJIBHBIX 3aaad

BnageHne ocHOBaMHM NOHSTHMHOIO amnmnapara ¥ CHUMBOJIMYECKOTO
A3bIKa XMMHU JJIS  COCTaBJICHHS (OPMYJ HEOPraHWYECKHUX
BEUICCTB, YPaBHCHUM  XMMHMYECKHX  PEaKlHi; OCHOBaMU

xumuueckoil HoMmeHkaTypsl (IUPAC u tpuBnanbHON)

YMeHue  OOBACHATH  CBSA3b  IOJOXKEHUS ~ JJIEMEHTa B
Ileppuoanueckoii CUCTEME C 4YMCIOBBIMU XapaKTEPUCTHKaMU
CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsajl sA1pa,
o01iee 4YMCIO 3JIEKTPOHOB), PACHPEICIIEHUEM 3JIEKTPOHOB 110
OSHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX MEPUOAOB, KAJINS

H KaJIbIUsA

[IpencraBienne O NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pagmnyc aToma,
BHGKTPOOTpHIIaTeJH)HOCTB), IMPOCThIX M CJIOXHBIX BCHICCTB OT
MOJIOKEeHUs dJeMeHTOB B Ilepumonmyeckoil cucreme (B Majbix
nepuofax M TJIABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHHS

aToMa

YMenue kinaccupuuupoBarh:

7.1

XUMHUYCCKUEC DJICMCHTHI

7.2

HEOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC PCAKITNHN

YMeHue onpeaenrs:

8.1

BaJICHTHOCTb MW CTCIICHb OKHUCICHUA XHUMHYCCKHX JJICMCHTOB,

3apsi HOHA

8.2

BUJI XMMHYECKON CBS3M U THUI KpHCT&J'IJ'IH‘-ICCKOﬁ CTPYKTYpPbI B

COETUHEHUIX

8.3

XapakTep cpeabl B BOAHBIX pacTBOpax BemIecTB (KUCIOT,

OCHOBaHUI)

8.4

OKHCIINTEIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCPU30BaATh (I)I/I3I/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTBA:




NPOCTBIX BEmIECTB (KUCIOPOJ, O30H, BOAOPOA, rpadur, ammas,

9.1 KpeMHHH, a30T, (ocdop, cepa, XJIop, HATPUU, KaIHWi, MarHui,
KaJIbLIM, aTFOMUHUM, JKEJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE WX BOIHBIX PacTBOPOB (BOJa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJIOPOI, OKCHIBI M THIPOKCHUIBI
92 metamioB [-1IA rpynn, amomunns, meau (I1), nuaka, sxenesa (I u
' II), oxcuast yriepona (II u IV), kxpemuus (IV), azora u docdopa
(IIT u V), cepwr (IV u VI), cepuucras, cepHas, a30TUCTas1, a30THas,
docthopHas, yrompHas, KpEMHHEBAsI KUCJIOTA U X COJIH)
NPOTHO3UPOBATh M  XapaKTepU30BaTh CBOICTBAa BEIIECTB B
93 3aBHCHUMOCTH OT MX COCTaBa U CTPOCHHs, IPUMEHEHHE BEIECTB B
' 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXKHOCTh IPOTEKAHHS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBISATh MOJEKYJISpHbIE H HWOHHBIE YPaBHEHUS
peaxiuii, B TOM 4ucIe:
10.1 peaxkuuii HFOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi
103 WUTIOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA W3YYEHHBIX KIIACCOB
' (Tpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXIY HUMU
11 YMeHue BEIYUCIATH (IPOBOJIUTH PACUETHI):
11 OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTA B COEIMHEHUHN
11.2 MAacCOBYIO JTOJTIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIMHA M HaXOIUTh KOJMYECTBO
' BEIIECTBA, 00BEM M Maccy peareHTOB WM TPOJTYKTOB PEAKIINN
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~METOJaMH HAy4YyHOro TIO3HaHWs (HAOIIOACHUE,
1 U3MEpEHUe, OJKCIIEPHUMEHT, MOJEIMPOBAHNE) TMPH HU3yYCHHH

BCIICCTB H XHMHYCCKHUX HBHGHI/II\/'I; YMCHHC C(I)OpMyJ'II/IPOBaTL

poOJIeMy U MPEUIOKUTD MTYTH €€ PeIeHus




12.2

0e3o0macHOi paboOThl ¢ XMMHUYECKUMH BEIIECTBAMH, XHUMUYECKOU

MOCYAOH U J1abopaTOpHBIM 000PyAOBaHUEM

12.3

npaBuiamMd  0Oe30macHOro  oOpalieHuss € BEIIeCTBaMH,
HCIIOJIb3YEMBIMU B IOBCEIHEBHOM >KM3HU, NTPAaBUJIAMU [TOBEICHUS
B ILEISIX COEPEeKEHUs] 3JI0pPOBbS U OKPYXKAIOWIEH MPUPOIHON
Cpelbl; MOHMMaHHe Bpeaa (OMacHOCTH) BO3ACUCTBUS Ha KHUBbBIE
OpPTaHW3MBbI OMNpPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHS U

MIPEAOTBPAIEHUS UX BPEIHOTO BO3JACHCTBUS

13

Hanuuune MMPAKTUICCKUX HaBBIKOB IIJIaHUPOBAHUA u

OCYHICCTBJICHHUA CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HU3YUCHUC u OIMKMCaHUuC (I)I/I3I/I‘IGCKI/IX CBOWCTB BCIICCTB,
O3HAaKOMJICHHEC C (1)I/ISI/ILICCKI/IMI/I U XHMHYCCKHMHU SBJIICHUAMU,
OINBITBI, WJUIFOCTPUPYIOMIUC IIPU3HAKHU IHNPOTCKAHUA XUMHUYCCKUX

peakuui

13.2

HU3YUCHUC crmoco0oB Pa3aciICHUsA cMmecelt

13.3

MMOJIYYCHHE KHCJIOPOOda MW H3YUCHUC CIo CBOﬁCTB; [MOJIy4YCHUC
BOOOpPOJa U U3YUYCHUC €TI0 CBOﬁCTB; MOJIYYCHHE YTJICKHUCIIOrO Ira3a
U U3YYUYCHUC CT'0 CBOfICTB; MOJIYUCHHUEC aMMHaKa U HU3YYCHHUEC €TO

CBOWCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPENCIEHHOM MaccOBOM JoJel

pPacTBOPEHHOTO BEIIECTBA

13.5

NpPUMEHEHWEe  WHIUKATOpOB  (JlakMyca,  METHJIOpaHXka |
dbeHondTanenHa) s ONpeAeIICHUs XapakTepa Cpe/ibl B pacTBOpax

KHCJIOT U HIeJI04ei

13.6

WCCIIC/IOBAHUE W OINKCAHUE CBOMCTB HEOPraHUYECKHUX BEILECTB
pa3IMYHBIX  KJIACCOB; HM3y4YCHHE B3aUMOJICHCTBUA KHUCIOT C
MeTaJJIaMHy, OKCHUJIaMU METaJIIOB, PacTBOPUMBIMH "
HEPaCTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU, MOTydCHUE
HEpPacTBOPUMBIX OCHOBaHUM; BBITECHEHHE OJHOTO MeTajula
JIpYT'MM W3 pacTBOpa COJIM; HCCieloBaHUE aM(OTEPHBIX CBOWCTB

TUAPOKCUAOB aJIIOMUHUSA U IUHKA

13.7

PEIICHUC OJOKCICPUMCHTAJIBHBIX 3aJad I1I0 TEMaM: «OcHOBHEIC

KJIaCCbl HCOPraHUYCCKUX COe,Z[I/IHCHI/II‘/’I»; «9J’IeKTp0J’II/ITI/I‘-IeCKa}I




auccomuanysay;, «BakHeHIne HEMETalldbl M WX COCAUHCHUSY,

«Baxneine MeTaJIbl U UX COCOAUHCHUA»

13.8

XUMHYECKHE OKCIEPUMEHTHI, WILIIOCTPUPYIOIIHE  MPHU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KauyeCTBEHHBIC PEAKIHH
HA TPUCYTCTBYIONIME B BOJHBIX pacTBOpax HOHBL: XJIOPHJI-,
opomun-, woauma-, cyibdar-, Qocdar-, kapOOHAT-, CHIMKAT-
AHUOHBI, TUAPOKCUI-HOHBI, KATUOHBI AMMOHHSI, MATHHS, KAJIBIIUS,

aTIOMUHMS, Kene3a (2+) u xkenesa (3+), meau (2+), IIMHKA

14

YmMmenue:

14.1

NPEICTaBIATh PE3YAbTaThl JKCIEPHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeabCTB, IpauKOB M TaONMIl U BBIBIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIMBAaTh  CBSI3U  MEXIYy  peaJbHO  HAOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMH UM TIPOIECCaMU, MPOUCXOISAIIMMHU B
Makpo- W MHUKPOMHpE, OOBSICHATh HPUYUHBI MHOT000pa3Ms

BCIICCTB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 IIepBOHaYaIbHBIE XUMUYECKHUE TOHATHS
1.1 Uucrele BemecTBa U cMecu. CIocoObl pa3esieHus: cMecei
1o ATOMBI M MOJEKYyJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX
. 351eMeHTOB. [IpoCThIe U CI105KHBIE BELIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX 3JEMEHTOB.
' CreneHb OKHUCIIEHUSA
3aKOH TIOCTOSHCTBA cocTaBa BewlecTB. OTHoOcUTelIbHAash aTOMHAs Macca.
1.4 OtHocutenbHass MOJEKyJIspHas Macca. MaccoBas [0 XUMHYECKOIO
JJIEMEHTA B COCIMHEHUH
15 KomuyectBo BemectBa. Moiib. MomsipHas macca. MossipHblii 00bEM Ta30B.
' B3anMOoCBsI3b KOJIMYECTBA, MACChl M YUCIA CTPYKTYPHBIX €JUHUL] BELIECTBA
16 ®u3nyecKue U XMMUYECKHE SIBJICHUs. XMMHUYECKAsl peakus U €€ IPU3HAKHU.
. 3aKOH COXpaHEHMsI MACChl BEIECTB. XMMHYECKUE YPaBHEHNUS
) [Iepnoanueckuit 3axkoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. llepuoguyeckas cucTeMa XMMHYECKHX 3JIEMEHTOB
2.1 JA.1. Menneneesa. Ileproasl u rpynnsl. QU3NYECKU CMBICI MOPSIIKOBOTO
HOMEPA, HOMEPOB MEPUOA U TPYIIIILI JIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siep. M3oTomnbl. DnekTpoHsl. CTpoeHue
22 JJIEKTPOHHBIX 000JI0OYEK aTOMOB NepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
TPEX MIEPHOJIOB, KaJIns, KaJIbLIUS (pagunyca aTOMOB,
2.3 AIIEKTPOOTPHIIATEIEHOCTH, METANTMYECKUX M HEMETAJUIMYECKHX CBOMCTB) U
UX COCQUHEHUH B COOTBETCTBHM C TIOJIO)KEHHEM  JJIEMEHTOB B
[Iepuoanueckoil cCUCTEME U CTPOCHUEM UX ATOMOB
3 Crpoenue BemecTBa
3.1 Xumuyeckass cBa3b. KoBajeHTHas (mossipHass W HETMOJSIpHAsi) CBSA3b.




3H€KTpOOTpI/ILIaTeJIBHOCTb XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Merannndyeckas CBI3b

3.2

Tumnel KpUCTAIMYECKUX pEHIETOK (aToMHas, HWOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKH U BUA

XAMHUYECKON CBA3U

Baxuneimme MNpEACTABUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemeramiel 1 ux

COCOAMHCHUA. Mertannsl 1 uxX COCAMHCHUA

4.1

Knaccudpukanus 1 HOMEHKJIATYpa HEOPTaHWYECKUX COCTUHEHHI: OKCHUIOB
(comeobpasyroriue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yronye; OCHOBaHMK (IIEJIOYM M HEPAaCTBOPHMBIC OCHOBAHUA);
KUACIOT (KUCIOPOJCOCpKAIIMEe M OECKUCIOPOIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

duszndeckue M XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a3oTa, hochopa, yriepoia, KpeMHUsI

4.3

dusznyeckrue U XUMHYSCKHE CBOHCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpH:, Kajus, Mar”Hus n KaJlbIMs, AJIFOMHHUA, KEJIC3a.

DNEKTPOXUMHUYECKHUH Pl HAIPSHKEHUH METalJIOB

4.4

dusnueckue n XHUMHWUYCCKUC CBOMCTBaA BOOOPOIHBIX COE€IUHEHHUI

HEMETAaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AaMMHAKA

4.5

Ouznyeckue ¥ XUMUYECKHE CBOMCTBA OKCHAOB HemeTaiioB: cepsl (IV, VI),
azora(ll, 1V, V), dochopa(ll, V), yraepoma(ll, IV), xpemuus(IV).

HOJ'IyLIeHI/IC OKCHJI0B HEMCTAJJIOB

4.6

Xummueckue cBoicTBa okcuaoB: MeTauioB [A—IIIA rpymm, nuaka, meau(Il) u

xenesa(ll, IIT). [TonydyeHue okCUI0B METAIIIOB

4.7

XUMHUYECKHE CBOWMCTBA OCHOBaHMM M aM(OTEpHBIX TUIPOKCUIOB (Ha
npuMepe TUIPOKCHUJIOB alFOMHUHUS, *Kele3a, HuHKa). [lonydyeHre ocHOBaHMMA

¥ aM(OTEPHBIX THJIPOKCHIOB

4.8

Ob6mue XUMUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJTHOM,
CEpOBOJIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOM, PochopHO, KPEeMHUEBOMH,
yrosibHON. OcoOble XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU H

a30THOM KUCIIOT. [lonyyeHue Kucior

4.9

OO6ue xumMuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

[Tony4yenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOAa, aMMHAKa,




YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

HonyquHe aMMHuakKa, CepHOI>'I M a30THOM KHCJIOT B IIPOMBIINIJICHHOCTH.

OO61mue criocoObI MOTYyYeHUS METAJIOB

4.12

I'eneTnueckas cBI3b MEXKIY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudaeckue peaKnuu

5.1

Knaccudukanus XuMUYeCKUX peaKkyii Mo pa3InyHbIM IPU3HAKAM: IO YUCITY
U COCTaBYy YYaCTBYIOIIUX B pEaKLUH BEILECTB, M0 TEIIOBOMY 3(p(deKTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

5.2

TernnoBoil APPEeKT XUMUYECKOH pPEaKIHMH, TEPMOXUMHUYECKUE YpPaBHEHHS.

9K30- " OHAOTCPMHUUCCKUC PCAKIIUHU. TCpMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIC pCaKkuuu. Oxkucnurenu u
BOCCTaAHOBUTCIIN. Hpoueccm OKHUCJICHHUA W BOCCTAHOBJICHU. SHGKTpOHHLIfI

0anaHCc OKUCIUTEIbHOBOCCTAHOBUTENIBHOM PEAKIIUU

54

TeOpI/ISI BHCKTpOHHTquCKOﬁ AJucconuanuu. KaTI/IOHbI, AHHWOHBI.
3JI€KTpOJII/ITI)I U HCEOJICKTPOJHUTHI. CunbHble U cla0bie OJICKTPOJINTHI.

CreneHs qUCCOUauu

5.5

Peakiiun nonHoro oOmeHa. YcioBus MMPOTCKAHUA peaKLII/Iﬁ HOHHOTO O6MCH3.,

IIOJIHBIE Y COKPAIlEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XUMHS U OKpY>KaroIlas cpena

6.1

BemecrBa 1 martepuanbl B ITOBCEJHEBHOW >KM3HM 4ellOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHYECKUX peakiuii B jabopaTopuu U OBITY.

HepBaﬂ MmoMoupb IMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXaromied cpenbl (KUCIOTHBIE IO,
3arps3HEHUE MOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBPALCHHS
[IpenenbHast nomyctumasi konueHntpauus Bemiects (IIJK). Ponp xumuu B
PELICHUH HKOJOTHMUYECKUX NpoOieM. YCWIeHHE MapHUKOBOro sddekTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTUHEHUN B
OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH M CEIhCKOM XO03sicTBe. [IpuMeHeHme
METaJUIOB M CIJIAaBOB (CTallb, YYT'yH, AIOPANTIOMHMHHUH, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH WX coenuHeHud. [loHATHE O KOppO3UHM METaIOB,

OCHOBHBIE CIIOCOOBI 3allUThI UX OT KOPPO3UHU

6.4

[IpupogHble MUCTOYHHUKH YTIIEBOAOPOAOB (Yroiib, MPUPOAHBIA Ta3, HEPTH),




IPOAYKTHI UX TIepepaboTKu (O€H3UH), MX POJIb B OBITY U HPOMBIIIJICHHOCTH

HepBOHa‘IaJ'IBHBIe MOHATHA 00 OpPraHM4CCKHUX BEIIECTBAX KaK O COCAUHCHHAX

yriaepona (MeTaH, 3TaH, OSTWIIEH, aleTWIEH, A3TAaHOJ, TJIMIEPHUH, YKCYCHas

0> kucnora). [loHstue o OHMONOrHMYECKM Ba)KHBIX BEIIECTBAX: KHUpax, OeiKax,
YIJ€BOJAX — M UX POJIM B XKU3HH YEJIOBEKA
7 Pacuérsr:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepadborannoe ["'abpuensiu O.C., OctpoymoB WU.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUECOHUK; S-€ U3aHNUE,
nepepadboranHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Ax1monepHoe o6miectBo «M3narensctBo «lIpocBenienue»

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. O. C. I'abpuensn, U. B. Axcénona, C. A. CnankoB ""MeToauueckue
pekoMeHaanuu Juis yuutens Kk yueOuuky "Xumus - 8 ki1." O. C. 'abpuensna,
M. T. Octpoymona, C. A. Cnankoa"

2. l'abpuensn O. C., Bockoo6oiinukosa H. I1., flmrykoBa A. B. HactonsHas
KHUTa y4uTensa. XUMHs. 8 K

3. I'abpuensu O. C., Bockoboinukosa H. I1., fmrykoBa A. B. HacronpHas
KHUTa yuurens. Xumus. 9 ki.

4. Xumus : 8—9-¢ kiacchl : 6a30BbIi YPOBEHB : METONYECKOE IMOCOOHE K
yueOHukam O. C. I'abpuensna, 1. I'. OctpoymoBa, C. A. Cnagkosa / O. C.
I"abpuensy, C. A. Cnaakos.
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