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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MOPECTaBICHUE O IMEJsAX, OOIIel CTpareruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, OMPEAEIAET KOJUYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATELHOCTH O00YyYalomerocss Mo OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUs riIo0agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0YYarOIIUXCS,;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOPbIM  SABISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOW XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /1. I. MenneneeBa kak OCHOBHOT'O 3aKOHA XMWY,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEN0BATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO MpeaMeTra COCTOMT B (OPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OpMHUPOBAHUHN U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUSI Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIeHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CAMOMNO3HAHHUA, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATH SIBICHUSA
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHMWA [UIsI BBIPAOOTKH OKOJIOTHUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs  OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTonax MO3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PeaKUi (COCTMHEHMS, PA3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBApPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3neMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIETOYM U  HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axkruBHoctm meramoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONMPEIECTICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTYyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W HU3Yy4YCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBHIO, IPUTOTOBICHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 33/lad 1Mo TeMme «BakHeilne KiIacchl HEOPraHMYEeCKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KIACCU(PUKALMU XUMHUYECKUX dJIeMEeHTOB. [loHsaTHEe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpU M3YyYEHHM XMMHM B 8 Kilacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, TUIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsjl, BEUIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTHe 0 CKOPOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlll€HHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAVIOB M HEMETauloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHUE BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCIMHEHUS ), paclOo3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYEeCKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHW3M YeJoBeKa. BaxHeumme Xaopuabl U UX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHUCIOT W crnenuduyeckue). XUMHUYECKUE PEaKIINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIWHEHHUSIMU CEpbl (KUCIOTHBIE TOXKIIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiicTea. KpyroBopot a3ora B mpupoje. AMMHUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMCTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOMICTBA, JCHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojyueHue u npuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHeilllne cTpouTeNbHbIE MaTepualbl: KepamMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3oB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOM peaKInu Ha cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE W M3YYEHHE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK ainMasza, rpadura, QyiepeHa, O3HAKOMJICHHE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHbl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTaiwoB. OU3nyeckue U XMMUYECKUe CBoMcTBa MeTaiioB. Oomue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: noyokeHue B llepuoanyeckon cucremMe XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHble METAJUIbl MAarHuid M KaJblMH: IIOJIOXKCHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTPaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoanueckon cucreMe XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTpOLECCa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIFOIEHUE W OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHMMHUS M OKpPY:KaOUIas cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KIacCu(pUKalusi, NEPUOAUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsii, MNPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COIHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIM4HOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B JKU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIbHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TIOCTYNIKA CBOMX TOBAPHUILECH C TO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYCHUE HOBBIX 3HAHUHU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOil, MOCTYMHBIMU TEXHHUUYECKHUMH CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHupPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONICHNS TIpaBWJI OE30MACHOCTH TMpU OOpaIleHWH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4aeMble MPU U3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHs PYKOBOJCTBOBATHCS UM B I0O3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLKII, TUIIOTE3a, PaKT, cucTeMa, MPOIeCcC, SKCIIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAINMA XUMHUYCCKUX BEIIECTB U XMUMHYCCKUX PEAKIIUM,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (MPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETEHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHeTa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEW NPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BIOMpaTh Harbosee 3GeKTUBHBIE CIIOCOOBI peleHus: y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepasibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PAa3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUILIATEIIBHOCTh, CTEMEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSITh ATU OHSATHUS MPU ONMKUCAHUH BEUIECTB U UX MPEBPAILICHUI;

e ICII0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIUKY JUIsl COCTaBICHUsI (hOpPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIEHUS  DJJEMEHTOB B OWMHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKONM 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMMUYECKHUX DJIEMEHTOB: pa3juyaTh IIOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

e KJTAaCCU(UIIUPOBATh XUMHUYECKHAE JJIEMECHTHI, HEOPTAaHWUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEePU30BaTh (OIMHUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO »djeMeHTa 1o (opMyse COECIUHEHUS,
MacCOBYIO [IOJIIO BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

o IPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluio, KiacCudUKaIMIo,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

e CJICJIOBATh MpPaBUJIaM TOJIb30BAHUS XUMHUUECKOU MOCYI0M U JTaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBWwiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI IO PaCIO3HABAHUIO PACTBOPOB
HIeJI0YEe U KHUCIIOT C MOMOIIBI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METWJIOPaHX U APYTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHUS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUWH, MPEIeIbHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUIA;

e OTIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATH) OOLIMEe W CHeUU(PUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTHUECKON AUCCOIMALIMNA KUCIIOT, EI0YeH
U COJIEH, TIOJIHbIE U COKpaIIEHHbIE YPaBHEHUS peaKIMii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INYHBIX KIIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
TIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCa dTUX PEaKIIH;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJIeMEHTa 10 (HOpMyJIe COCIMHCHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAWTH PACUETH II0
YPaBHEHUIO XUMUYECKOMN PEaKITNH;

e COONTIOAIATH TIPaBUJIA TIOJIH30BAHUS XUMUYECKON MOCYI0M U Jab0paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIMSIMH II0 BBITIOJTHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIM3 U
CUHTE3, CpaBHECHHE, O00O00IIeHWe, CHCTEMAaTHU3allii0, BBISIBICHUC
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie) BocnurareabHblii
Kontposbubie | IlpakTudyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE KOMIIOHEHT
padoThI padoThI
pecypcsl
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHUS — 3TO HayKa O
pHUpOJIE.
[TpeobOpaszoBanue
MIPUPOJIBI UETIOBEKOM.
XuMust — BakHast 00J1aCTh pup
PammonansHoe
€CTECTBO3HAHUS U bubnnoreka IIOK
11 . 5 2 MIPUPOIOTIOIB30BAHHE.
MPAKTUYECKOU IESATEIbHOCTH https://m.edso0.ru/7f41837c
[TonsTre o HAy4YHOM
YeloBeKa
METO/I€ KAaK OCHOBHOM
criocobe
UCCIIETOBAHMUS
TIPUPOJIBL.
Bemecrsa-
3arpsiI3HUTENN U UX
HUCTOYHUKHU.
Macrtabsl
19 BemectBa n xumMnueckue 15 1 bubmuoreka [JOK WCIIOJIb30BAaHUS

peakiuu

https://m.edsoo.ru/7f41837¢c

KHCIIOPOJA B
MPOMBIIIIICHHOCTH,
ObITY, SHEpTreTUKE.
[TpoayKThI HOJTHOTO U
HETOJIHOTO CrOpaHus



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

BEIIECTB KaK
3arpsi3HUTENN
OKpY>KaroIllen Cpebl.
Ponb 3enenbix
pacTeHuil B
MOICPIKAaHUT
MMOCTOSTHHOTO COCTaBa
aTMochepHOro
Bo3ayxa. [Ipuemsl
MoAIep>KaHuUs
YHCTOTHI BO3JyXa B
MOMEIEHUSX.

Hroro no pazgeny

20

Pa3nes 2. Baiknelimme npeacraBuTen

HEOPraHuIE€CKUX BEUIECTB

2.1

Bo3znyx. Kucnopon. [Tonstue
00 okcuaax

bubmmoteka [IOK
https://m.edsoo.ru/7f41837c

Macmitabbl
HCIIOJIb30BaHUS
KHCIIOPOJIa B
MIPOMBIIIIJICHHOCTH,
OBbITY, JHEPreTHKE.
[TpoayKThl TOJHOTO U
HETIOJTHOTO CTOPAHMS
BEILIECTB KakK
3arpsA3HUTENN
OKpY>Karollen Cpeibl.
Posb 3enenpix
pacTeHuil B
MOA/IepKAHUHT
MTOCTOSTHHOTO COCTaBa



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

aTMOC(EpPHOTO
BO3/yXa. 3HAYCHUE
OKCHJIOB B ’KH3HU
4enoBeKa (Ha mpumepe
OKCHUJIOB yIJjiepoa,
KpEMHUS, JKEJe3a).

2.2

Bonopoa.Ilonsitue o kucnorax
" COJIIX

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

Ponw xkucnoT u conen
B OpraHu3Me YeJIOoBeKa
U B IIPUPOJIE.
KucnorHsie moxmam:
MPUYHHBI U
IIOCJICACTBUSA

2.3

Boga. PactBopsl. [lonsitue 06
OCHOBaAHUSIX

bubmmoteka [IOK
https://m.edsoo.ru/7f41837c

U3Y4E€HHE MTPOLIECCOB
PacTBOPUMOCTH, TaK
KaK pacTBOPUMOCTb
BEILIECTB Ba)KHAS
XapaKTepUCTHKA JIJIS
MPUTOTOBJIEHUS
pPacTBOpOB B OBITY,
MEAHIIMHE U APYTUX
Ba)KHBIX OTPacCIIaxX
MIPOMBIIIIIICHHOCTH U
YKU3HH YEeJIOBEKa.

2.4

OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCTMHEHUN

11

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

Baxueiimue
MMUTATEJIbHEIC
BelllecTBa: OCIKH,
YKUPBI, yriaeBoasl. Mx
MUIIEBas [IEHHOCTD.
OCHOBBI IPABUIIBHOTO



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

nutanus. [Ipasuia
oOparieHus ¢
BEIIICCTBAMHM B OBITY

Hroro no pazaeny

30

Pa3znea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenne aToMOB.

Xumnueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHAYECKUX deMeHToB J[. 1.
Mennene-eBa. CTpoeHue
aToma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

Bxran B pazButne
XMMHH BBIJAOIINXCS
PYCCKHMX YYEHBIX-
XUMHKOB: M.B.
JIoMoHOCOB —
C03JaTeIb
KOPITYCKYJIAPHOTO
(atoMHO-
MOJIEKYJISIPHOTO)
Y4EHUs, KOTOPOE
YTBEPIAUIIO
MaTepHATBHYIO
MPUPOAY MHPA U
BEYHOCTh MaTE€pPUHU B
MHOTOTPAHHBIX €€
nposieHusx; .M.
Menpaenees,
OTKPBIBILWN OJIUH U3
(byHIaMeHTAIbHBIX
3aKOHOB MPUPOJIBI —
MEPUOINYECKUI 3aKOH
XAMHUYECKHX



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

DJIEMEHTOB.
[TnanerapHast Mozenb
CTpoeHus aroma .
Pezepdopna xak
pUMep TI00ATBHBIX
aHAJIOTUU IIpU
U3yYCHHUH
OKpY>KaloIIero Mupa.
3HavYeHUE KUCIOpOoa,
BOJIOPOJIa ¥ BOJIBI B
MPUPOJIC U JIsS
YeJI0BeKa.

XUMHYECKasl CBS3b.

I'moGanpHas
B3aMMOCBS3b SIBICHUMN
B mpupoe. IIporneccsl,

3.2 OKHUCIIUTENBHO- 8 Bubmorexa ITOK [IPOUCXOISIINE B
' https://m.edso0o.ru/7f41837c p e
BOCCTaHOBUTENIbHBIE PEAKIINH KUBBIX OpraHU3MaXx,
KaK IpuMep
XUMHYECKUX PEAKIIUH.
bu6nuoreka [IOK
n 1
TOTO TO pasieity > https://m.edsoo.ru/7f41837c
PesepBHOC Bpemst 3 bubmorexa [JOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBaHue pa3jiesioB u (undposbie) BocnurareabHblii
KonTposabubie | IlpakTuueckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE KOMITOHEHT
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[ToBTOpeHue u yriayodieHue
1.1 3HAHUN OCHOBHBIX Pa3leiiOB 5 1 Bubmaorexa ITOK
' p https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
I'nmoGannHas
B3aHMMOCBS3b
SIBJICHUH B TIPHPOJIC.
IIporeccsr,
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bu6nmoreka [IOK
. MPOUCXOISAIINE B
XUMHYECKHUX PEaKui https://m.edsoo.ru/7f41a636 p U
KUBBIX OPTaHU3MaX,
Kak Tpumep
XUMHAYECKHAX
peaKuui.
Bxnan B pa3Butne
XMMHH BBIJAIOIINXCS
PYCCKHUX yUEHBIX-
XUMHKOB: 1. A.
DIEKTPONUTHYECKAS
13 D < y— 8 1 1 bubmuoreka [JOK Kabnykosa, B.A.
' ’ https://m.eds00.ru/7f41a636 | KuctskoBcKoro o
peaklK B pacTBOpax
TUApPATALUU HOHOB;
J.1. Menneneena o
TUAPATHON TEOpUU
pacTtBopoB; B.A.



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

UYepnona, A. /1.
3enenckoro, M.C.
[IBeTa o Teopun
HOHHOT'0 OOMEHa.
IIpumeHeHue
AJIEKTPOJIUTOB B
MIPOMBIILIJICHHOCTH,
CEIIbCKOM XO3SMCTBE,
MEIUIINHE, OBITY.
MexaHu3m
3aKHCIICHUS TT0YB,
Boxbl. Iloustue o
OydepHbIX cucTeMax
U UX POJIH B

CaMOOYHUIICHUH
BOJIOEMOB
Hroro no paszneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
IToustue o
OHMOTre€HHBIX
DJIEMEHTAX, X
[MOJIOKEHHUE B
OO01mas xapakTepuCTHKa .
bubmuoreka [JOK MIEPUOINYECKOMN
2.1 XUMHUYECKHUX DIIEMEHTOB 4
https://m.edsoo.ru/7f41a636 | cucTeMe.
VIIA-rpynnsl. [anorenst
PacmipocTpaneHHOCTH
XUMHAYECKUX

JJIEMEHTOB B
IIPUBOJIE,



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

COACPIKAHUC B
JKUBBIX OpraHu3mMax,
CTCIICHb IIPOSABIICHUA
TOKCUYHOCTH.

2.2

OO01mas xapakTepuCcTHKa
XUMHYECKHX 3JICMEHTOB
VIA-rpynmel. Cepa u eé
COCIIMHCHUS

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

Cepa Kak 3JIEMEHT,
BXOJSIIMI B COCTaB
BEILECTB -
3arpsiI3HUTENCH
IIPUPOJHOM CPEBI.
CepoBomopon u
OKCHJIBI CEPBI KaK
3arpsA3HUTENH
MIPUPOJIHOM CpebI.
IlocnencrBus
oOpa3zoBaHHs
CEPHOKHUCIIOTHBIX
JOOXAeH (BIUsSHUE HA
BOJOEMbI, XBOITHBIC
MIOPO/IBI IEPEBHEB).
IIpombllIeHHBIE
CHOCOObI
00e3BpeKNUBAHUS
OKCHUJIOB CEpPHI U
CEpOBOIOPOAA.

2.3

OO01mas xapakTepuCTHKa
XUMHUYECKHX 3JIeMEeHTOB VA-
rpynmsl. A3ot, pochop u ux
COEIIMHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

IIpumeHenne
JKUAKOTO a30Ta AJIs
YTUJIU3alnn
BBILICALIEH U3
yrnoTpeodaeHus



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

MPOJIYKIIUHA. AMMHAK
KaK 3arpsi3HATEIb
OKPYIKaloIen Cpe/Ibl.
IlonoxurenpHoE U
OTpHULIATEITLHOE
BO3JCHCTBHE
aMMUaKa.
AncopOmust Kak
OJVH M3 METOJIOB
yIlaBIMBaHUs
OTPAaBJISAIOIINX
BEIIECTB.

Oxcunpl yriepona -
3arpsi3HUTENN
aTMOCQEpBHI.
Bnusgnue
YTIEKUCIIOTo ra3a Ha

KHU3HEIEATSITHHOCTD
OO0m1as xapakTepucTuKa OpraHU3MOB;
24 XMMHYECKHUX DJIEMEHTOB 8 bu6mmoreka [JOK CHIDKEHHE
' IVA-rpynmsl. Yriepon u https://m.edsoo.ru/7f41a636 | Qorocunresay
KPEeMHHUH U UX COeTMHEHHUS pacTeHuii u
YXYIIEHUE JIbIXaHHs
Y )KUBOTHBIX,
YeJI0BEKa.
Otpasisroniee
JEWCTBUE YTapHOTO
raza
Hroro no paszneny 25



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

Pa3zgen 3. MeTa/IbI M BX COEIUHEHU S

3.1

OO01e CBOMCTBA METAJLIOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

JIBoWicTBEHHAs POJIb
HMOHOB METAJIJIOB B
MpUpo/Jie B
3aBUCUMOCTH OT UX
KOHILIEHTpALUU.
Koppo3zus daxrop
3arpsAA3HEHUS
OKpY>KaroIlEu Cpeibl.
Binsanue npoaykTos
KOppO3uu Ha
obuTtarenen
BOJIOEMOB.

3.2

Baxxneliime MeTayuibl 1 UX
COETUHEHUS

16

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Kanpmnit, maramii -
MAaKpO3JIEMEHTHI,
BXOJAIINE B COCTaB
JKUBOTHBIX U
pacTUTENBHBIX
OpPraHu3MOB.
3arpsi3HEHUE CpeJibl
o0uTaHus 3aMeHa
KaJIpIIHs Ha
CTPOHIMI B
OpraHn3Max
YeJIOBEKA B
JKUBOTHBIX. Biusinue
AJTFIOMUHUS Ha
HEPBHYIO CUCTEMA
YyeJIOBEKa.



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

OtpunarenbHoe
NeficTBHE aTlOMUHUU
Ha JIbIXaTeIbHYIO
CUCTEMY PBIO.
OOm1eToKkcHIecKoe
JEUCTBUE COJIEH
JIBYXBaJICHTHOTO
JKeJe3a Ha OpraHu3M
yesoBeka. Hapoaaeie
npoMeicibl Poccuu:
XYIO0KECTBEHHAs
o0paboTka MeTaia

Hroro o pasneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
XUMUs 1 310POBbE.
bezomnacuHoe
UCIIOJIb30BaHUE
BEIIECTB U

41 BemectBa u matepuansl B 3 bubnuoreka [IOK -

' JKU3HH 4EJI0OBEKA https://m.edsoo.ru/7f41a636 .
peaxiuii B ObITY.
IIepBas nomos npu
XUMHUYECKHUX 0XKOTax
U OTPaBJICHMSIX. "

Hroro 1o pasuery 3

PesepBHOE BpeMs 3 bubmmorexa [JOK

p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YUACOB 68



https://m.edsoo.ru/7f41a636
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I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KoanyecrBo yacoB DieKTpoHHbIe HU(POBBIE
11/-11 Tema ypoka Beero Konrtpoabnbie | Ilpakruueckne | 00pasoBaTebHbIE
r
padoThI padoThI pecypchbl
1 [Ipenmer xumuu. Poias XuMuUM B KU3HU 1 Bubnuoreka LHOK
yejgoBeKka. Tera 1 BemecTsa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAaX MO3HAHUSI B XUMHUHU 1 bubmorexa HOK
a https://m.edsoo.ru/ff0d227e
[Tpaxtrueckas padota Ne 1 «I[IpaBuiia paboThl B
3 J1a00paTOpUU U IPUEMBI OOpallleHUs C 1 1 bubmmorexa [TOK
patop p pattt https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
Yucrele BemecTBa u cMecu. CriocoObl bubnuorexa [JOK
4 . 1
pasjesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTnueckast padorta Ne 2 «Paznenenue
5) cMecelt (Ha mprUMepe OYMCTKU MTOBAPEHHOM 1 1 bubmorexa HOK
p p P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmorexa [IOK
6 ATOMBI H MOTICKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bu6mmoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIOKHBIE BEMIECTBA 1 bubmiorexa HOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUECHUE 1 bubmiorexa LIOK
YIpHOC Y https://m.edso0.ru/ffod2d50
10 3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB. 1 bu6mmoreka [JOK
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Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

bubmuorexa [JOK

11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COEMHECHUU https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemecrBa. Mosb. MossipHast bubmuorexa [JOK
Mmacca https://m.edsoo0.ru/ff0d5230

14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky U yCcaoBUs NIPOTEKAHUS XUMUYECKUX bubnnorexa [HOK

15 .
peakuii https://m.edsoo.ru/ff0d3al16

16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88

17 BrerunciieHus KoaM4uecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YpPaBHEHUSIM XUMHUYECKHX PEaKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiui

18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 3a1\1/ie eLII{HH bubmmorexa [JOK

! P > SAMCTILEHIT, https://m.eds00.ru/ff0d3f34
obmMmeHa)

19 M. B. JIOMOHOCOB — y4€HBIN-3HIUKIIONEIUCT. bubnnorexka [JOK
O06o01IeHre u cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4
KonTponbhas padorta Nel no teme «Bermecta bubnnoreka [JOK

20
U XUMUYECKUE PEAKLIU) https://m.edso0.ru/ff0d4290
Bo3s — cMech ra3zoB. CocTaB BO3AyXa.

21 Knci};x 0J1 — DJIEMEHT U TIPOCTOE Beﬂy;(CTBO bubmmorexa [OK

p p m ’ https://m.edsoo.ru/ff0d448e
O3oH
22 du3nyecknue 1 XUMAYECKHEe CBOMCTBA bu6mmoreka [IOK
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KHCII0po/ia (peakluy OKUCIICHUS, TOPEHHUE).
[TonsiTre 06 okcugax

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus: KUCI0poa B

23 71a00paTOPUH U MIPOMBIIIICHHOCTH bubmoreia LOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TermnoBoit 3 HEeKT XUMHUUESCKON PEaKIINH,
24 MIOHSATHUE O T(i)(bMOXI/IMI/IlIeCKOM paBHeHI/II/I bubmoreia LOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
o5 TormmuBo (He(Th, yroiab U METaH). 3arpsi3HCHUE bubnnoreka [JOK
BO3]1yXa, CIIOCOOBI €r0 MPEI0TBPAICHUS https://m.edsoo.ru/ff0d4c4a
[Tpaktrueckas padora Ne 3 o Teme
26 «ITomyuenne u cobupanue Kuciaopoaa bubmmorexa [JOK
v N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €T0 CBOWCTBY
97 Boaoposi — 3neMeHT U mpocToe BEMIECTRO. bu6mmoreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4ddo
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KHCITOTaX M COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [JOK
30
Crioco6bI nostyueHust BOAOPOAa B 1ab0OpaTopuu https://m.edsoo.ru/Ffod4ddo
[Tpaktuyeckas pabora Ne 4 o Teme
31 «ITomyuenne u cobnpanue BOAOPOIa, U3yUICHHE bubmorexa HOK
e p FOPOsE, H3YH https://m.eds00.ru/ff0d4f42
€ro CBOMCTBY»
. bubmuorexa [JOK
2 M i . A
3 OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
33 Brraucnenns 00bEMa, KOJMYeCcTBa BEIIECTBA bubmuorexa [JOK

Tra3a 1o €ro u3BE€CTHOMY KOJIMYCCTBY BCIICCTBA

https://m.edsoo.ru/ff0d55a0
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WM 00BEMY

Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO

34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmoreia LOK
peakh i https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Tra30B
35 DU3NYECKUE U XUMUUYECKUE CBOMCTBA BOJIbI bubmorexa [IOK
s https://m.edsoo.ru/ff0d587a
. bubmmoreka [JOK
36 CocraB ocHoBanui. [Tonsitue 06 nHIUKATOpaX https://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. Hacklennbie u
37 HEHACHIILICHHBIC PACTBOPLI. MaccoBast 4oJIst bubmorera [JOK
m P pEL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTrueckas padora Ne 5 o Teme
38 «IIpuroToBiaeHNnE paCTBOPOB C OIPEACIEHHON bubmorexa [JOK
P N N P p Pt https://m.edsoo.ru/ff0d5eba
MAacCOBO# 10JIeil paCTBOPEHHOTO BEIIECTBAY
39 Kontposnbnas padora Ne2 no teme «Kucnopon. bubnuorexa [JOK
Bonopon. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccudUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TosryueHne u XuMHUYECKUE CBOWCTBA bubnuoreka [IOK
KHCJIOTHBIX, OCHOBHBIX Y aM()DOTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XuMHU4YECKHE CBOMCTBA KUCIOT bubnmuotexa [JOK
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https://m.edsoo.ru/ffOdfee2

Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI

bubmuorexa [JOK

46
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuoreka [JOK
47
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas CBS3b MEKIY KJIaCCaMHU bubnuorexa [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o00mIcHNEe U CHCTEMAaTH3aLKs 3HAHUH
B H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas paborta Ne3 no teme "OCHOBHbBIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
[lepBbIie MOMBITKH KiIacCUpUKAITTT
51 XUMHUYECKHX 3JIeMeHTOB. IToHsATHE O rpyImax bubmorexa LOK
' Pyl https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
Ilepnonnueckuii 3akoH u Ilepuonnueckas
52 crucTemMa XuMHU4deckux anmemeHToB J1. 1 bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Meneneesa
53 [Teproabl, rpynIbl, TOATPYIIIIBI bubmorexa HOK
p » TPYIIBL, Py https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMeHTOB Ileprognueckoit cucremsr [1. 1 bubmmorexa [JOK
PHOA T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTuKa XMMHUUYECKOT0 3JIeMEHTa 110 bubnuorexa [IOK

ero noJsioxenuto B [lepronnueckoit cucreme /1.

https://m.edsoo.ru/00ada824
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H. Meunneneena
3nauenue [lepuoanueckoro 3akoHa st
57 a3BUTHS Hayku U npaktuku. 1. 1. Mennenees 1 bubmmorexa [JOK
P . K P AR A https://m.edso00.ru/00ada96e
— y4€HBIH, eJaror U rpaXkIaHuH
DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bubnnoreka [HOK
58 1
AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas XHMHECKas CBA3k 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas nosispHas XUMUYECKast CBA3b 1 bubmaorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBasieaTHAs HEmoJsIpHAs XUMUYECKas! CBA3b 1 bubnmorexa LOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenexs okucieHus 1 https://m.edsoo.ru/00adae28
63 OKUCINTEIFHO-BOCCTAHOBUTEBHBIE PEAKIIUN 1 Bubmorexa ITOK
peaxil https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIIUTEN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
65 Konrtponsnas padora Ne4 o teme «CtpoeHue 1 bubnnoreka [JOK
aToMa. XUMHWYeCKas CBS3b) https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O60011eHNE 1 1 bubnnoreka [JOK
cUcTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 Pe3epBHblit ypok. O600111€HE U 1 bubnuoreka [IOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9ch2
bu6mmoreka [JOK
68 HToroBast KOHTpOJIbHAS paboTa 1 httos://m.edsoo.ru/ffOd61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe HH(pPOBbIE

Ne
wn Tema ypoka B Konrpoabnsie | Ilpakruueckne | 00pasoBaTebHbIE
cero
padoThI padoThI pecypchbl
Ilepuonnueckuit 3akoH. [lepuonnueckas
1 crucTeMa XuMHu4deckux snnemeHToB [1. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorexa LOK
P P https://m.edsoo.ru/00adb6b6
MEePHUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [IOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMHUYECKON CBS3U U TUIIBI 1 bubnuorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHuil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
6 Knaccugukarus XuMUuecKux peakiuui no 1 bubmuoreka [JOK
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHUYECKOM pEaKLIUN.
7 [TonsiTue o FOMI:)FCHHBIX U rere Ol“:HHBIX 1 bubnmorera LOK
p https://m.edsoo.ru/00adbe9a
peakumsx
[ToHsiTHE 0 XUMUYECKOM PaBHOBECHHU.
8 @akTOopBl, BIUSAIOLIAE HA CKOPOCTh 1 bubnuotexa [JOK

XUMHYECKOMN PCaKIUn U MMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

https://m.edsoo.ru/00adc28c
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but6mmoreka [IOK

9 O - e pe
KHCJIUTEIIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH https://m.edsoo.ru/00adcade

10 Teopust 3EKTPOTUTUUECKON AUCCOIUALINH. bu6muoreka [IOK
CwibHBIC U CITa0bIe JICKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS PeaKIIUi Eubmaorexa ITOK

P peart https://m.edsoo.ru/00add448
XUMHWYECKHE CBOMCTBA KHUCJIOT U OCHOBAHUU B
12 CBeTe IPeACTaBICHUI 00 JIIEKTPOIUTUIECKOMN Eubmaorexa ITOK
e p https://m.edsoo.ru/00add5d8
UCCOLIMAINU
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOIIMTHUECKON Bubmorexa ITOK
e P https://m.edsoo.ru/00add8b2
UCCOLIMAINU
14 [TousTHE O TUAPOIU3E COJIEH Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O00011IEHNE ¥ cUCcTEMATH3a 3HaHUH
HHICHHE I CHCTEMATHSAII SHAHIHI https://m.edsoo.ru/00addd12

16 [IpakTuueckas padbora Ne 1. «Pemienue bu6muoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Konrtponsnas pabora Ne2 o teme

17 «DIIEKTPOIUTHYECKAS TUCCOIMALHS bubnmorexa LHOK

p g HHATI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)

18 OO01mas xapakTepuCcTHKa TaJOr€HOB. bubnmnoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisiHast KUCIIOTAa,

19 XI/IMII/)I%CKI/IS CBOMCTBA, IIOJIyYCHUE bubmmorexa TIOK

’ i ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [IpakTuueckas padora Ne 2 o teme bu6muoreka [JOK

((HOJ'IyLICHI/IC COJISTHOM KHCJIOTBI, U3YUYCHUC ec

https://m.edsoo.ru/00ade348
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CBOMCTB»

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

bubnunorexa LIOK

21 CaKIMI, €CJIM OJMH U3 PCarcHTOB JaH B
peardt A P A https://m.edsoo.ru/00ade488
M30bITKE
99 OO6mias xapakTepucTuka 3J1eMeHToB VIA- bu6muoreka [IOK
IpyHIbI https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxcp CHHUE CePhI H(l;é coe I/IHeIID{I/If/'I B bubmorexa [IOK
A p fI https://m.edsoo.ru/00ade64a
npupojie. XMMHUECKHE CBOICTBA cephbl
24 CepoBoaopoi, ctpoenue, Gpu3nuecKue u bubnmnoreka [HOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunsl cepol. CepHast KHCIIOTa, (hHU3HUECKHe bubnuorexa [IOK
Y XMMHUYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
26 MIPOMBINIJICHHOTO CIIOC00a MOIYICHUS CEPHOI bubnuorexa [IOK
KHUCJIOTBL. XUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpelibl COETUHEHUSIMHU CEPBI
97 Brrunciaenne MaccoBOM 10JIM BRIXOAa bubanoreka LIOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuka 3J1eMeHToB VA-
28 rpynmsl. A30T, pacIipoCTpaHEeHUEe B IIPUPOJIE bubnnorexa LIOK
PYTHEL » pachipoctp . pHpoOIe, https://m.eds00.ru/00adeea6
bu3HYecKre U XUMUYECKHE CBOMCTBA
29 AMMHUak, ero pu3nuecKue 1 XuMHYECKUe bubmuoreka [IOK
CBOMCTBA, IOJIy4Y€HUE U IPUMEHEHUE https://m.edso0.ru/00adf004
[Tpaktuyeckas padora Ne 3 o Teme
bubnunorexa LIOK
30 «Ilony4yenne aMMuaka, U3y4eHHUE €ro

CBOUCTB»

https://m.edso0.ru/00adf180
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A3oTHas KucioTa, e€ Gpusndeckue u

bubnunorexa LIOK

31
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
KaueCTBE MUHEPAIIbHBIX YA0OPEHUH. bubmmoreka [JOK
32 .
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSAMHU a30Ta
®dochop. Oxcun dpocdopa (V) u pochoprast
33 KHCJIOTa, (PU3NYECKUE U XUMHUYECKHUE bubmmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YEHUE
Hcnonb3oBanue GocdaToB B KauecTse
34 MUHEPAIbHBIX YIOOpEHUN. 3arpsi3HEHNE bubmmorexa HOK
PEILHBIN YAOOP AP https://m.edso00.ru/00adfc20
PUPOTHOH cpebl pocharamu
Yraepona, pacripocTpaHEHHE B IPUPOJIE, bubnmnoreka [HOK
35 .
du3nUecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XHUMUYECKHE CBOMCTBA. DKOJOTHUYSCKHUE bu6nuorexa [IOK
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YIJepoaa https://m.edsoo.ru/00adfebe
(Iv)
bu6nuorexa [IOK
37 VYronbHast KUcioTa U e€ coiu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o reme
38 "Tlomy4eHne yrieKucioro ra3a Bubnmorexa [IOK
yi yr ) . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bubmuoreka [JOK
BEILIECTBAX KaK O COCAUHEHUX YIIIEpOoaa https://m.edsoo.ru/00ae054e
bu6nunorexa LIOK
40 Kpemnunii u ero coequHeHus
p a https://m.edsoo.ru/00ae080a
41 [TpakTuueckast paborta Ne 5. Pemenue bu6muoreka [JOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

OKCIICPUMCEHTAJIBHBIX 3a4a4 I10 TEME
«Baxneinme HeMeTaIIbl U UX COCOAUHECHUA»

https://m.edsoo.ru/00ae0bf2

Konrtponsnas padora Ne3 o teme

bubnunoreka LIOK

42
«Baxueime HeMETaJUIBI U UX COEIUHEHUS https://m.edsoo.ru/00ae0el8
OO6m1as XxapakTepucTUKa XUMHUYECKUX

43 3JIEMEHTOB — METAJIJIOB. MeTajinueckas bubnuotexa [JOK
CBSI3b U METAJUINYECKAsT KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
pemérka. @U3N4ECKHE CBOMCTBA METAJIOB
XUMHYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMUUECKUI PSLI HAIPSHKEHUI Bubmaorexa ITOK

p P p https://m.edsoo.ru/00ae1156
METAJIOB
OO01mue criocoObl MOTYYSHUST METAJLIOB.

45 CrmuiaBbl. Beranciienus o ypaBHEHUSAM bubnmnoreka [HOK
XUMHYECKUX PEAKIUM, €CIIU OAUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COICPIKUT MPUMECH

46 IToHsTHE O KOPPO3NHU METAIIIOB bubnmorexa HOK

PP https://m.edsoo.ru/00ae1278
bubanoreka LIOK

47 €JIOYHBIE METaJIbI
i https://m.edsoo.ru/00ael4b?2

48 OxcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA Bubmorexa ITOK

g AP a p https://m.edsoo.ru/00ael14b2

49 [[{enouHO3eMeNbHBIE METAIUIBI — KAJbLUN U bubnmnoreka [JOK
Maruum https://m.edsoo.ru/00ael5e8

50 Baxneinme coenuHEHNS KaJIbIUI Bubmorexa IOK

https://m.edsoo.ru/00ael5e8

51 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN

. .. Bubnuoreka IIOK

52 JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 1

https://m.edso0.ru/00ae1886
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https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
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53 [TpakTiueckast padota Ne 6 o Teme bubmmoreka [JOK
"YKEcTKOCTh BOABI U METO/IbI €€ yCTpaHEeHHS" https://m.edsoo.ru/00aelae8
bubnunoreka LIOK
54 AnroMuHui
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCUIA bubmmorexa [IOK
P A AP g https://m.edsoo0.ru/00aelc64
but6mmoreka [IOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxkcuapl, TuapoKcu bl U conu xkenesa (1) u bubnmnoreka [HOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
[TpakTuueckast paborta Ne 7. Pemenue
59 SKCIIEpUMEHTAIbHBIX 3aa4 110 TEME bubmmorexa [IOK
p B https://m.edsoo.ru/00ae3de8
«BaxkHelmme MeTallIbl ¥ UX COCAUHCHHMS
Brrurcnenus mo ypaBHEHUSM XUMHYECKUAX
€aKIUi, eCII OJUH U3 PearcHTOB JaH B
60 EI36HTK€ WM COAC )KI/ITI;I HMECH bubmorexa [JOK
Aep . p ’ https://m.eds00.ru/00ae1750
Brrunciienus MaccoBO# JOJIM BBIXOJIa
MPOIYKTa PeaKIuu
61 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
62 KonTponbnas pabota Ne4 o reme
«Baxknaenmre MeTaiIbl 1 X COSIHHEHMS
BemectBa u Matepuaibl B OBCETHEBHOM bubnunorexa LIOK
63
JKU3HH YEJTOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHUE OKPYKaIOIIen bubnmnoreka [JOK
Cpenbl https://m.edso0.ru/00ae4270
65 Ponp xumum B penieHnH SKOIOTHUECKUX bubmuoteka [IOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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npodiem https://m.eds00.ru/00ae4270
66 Peseprublit ypok. O6o0mIeHNE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHHE U 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
but6mmoreka [IOK
nu
68 TOrOBas KOHTPOILHAs padoTa 1 https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 8 kimace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A. A. u apyrue;
nof penakuuei Jlynuna B.B., AkimonepHoe o0uiectBo «M3aaTenscTBO
«ITpocsemieHue»

» Xumus, 9 knacc/ Epemun B.B., Ky3pmenko H.E., [lpo3noB A. A. u apyrue;
nox penakimeit Jlyauna B.B., AkiinonepHoe o6miectBo «M3aaTenbcTBO

«IIpocBenieHue»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

VYpoku xumun B 8 kiacce. Metonnueckoe nocooue. ABtopsr: ['abpuensa O.C.,
OctpoymoB N.I"., CnankoB C.A., AkcenoBa B.1., U3narenbcTBO
"IIpoceemienne", Mocksa, 2022.

VYpoxku xumuu B 9 knacce. Meroaudeckoe nocooue.Apropsl: O.C. I'abpuensiy,
N.T". Octpoymos, C.A. Cnankos, 1. B. AkcenoBa M3narenscTBO

"IIpoceemenune": Mocksa, 2022



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmmoteka L{OK https://lesson.academy-content.myschool.edu.ru/04/08



