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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XumMmuu Ha ypOBHE OCHOBHOT'O 00I111€TO 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrPaMMBI
OCHOBHOT'0 00111eT0 00pa3oBanus, mpeacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepanbHON pabouel mMporpaMMbl BOCIIUTAHUS ,C YUETOM KOHIICTIIIUN TMPETOAaBaHuUs
y4eOHOTrO TmipeameTa «XuMHsS» B 00pa3oBaTeIbHBIX oOpraHuzanusax Poccuiickoi
®denepanuu U ¢ yuerom padoueit nmporpammel Bociutanuss MOV «KpbIMckast mKosiay.
[Iporpamma 1o XxumuM MaéT MPEACTABICHHUE O IENAX, OOIIeH cTpaTeruu OO0ydeHUs,
BOCIIUTAHUS W Pa3BUTHUS OOYyYaIOIIMXCS CpeACTBAaMU  ydyeOHOro IpeIMeTa,
yCTaHaBJIMBAaEeT  O0sA3aTEIbHOE MPEIMETHOE  COJIepXKaHUE, MPEyCMaTpUBAECT
pacnpeiesieHue €ero Io KiaccaM M CTPYKTYpUpPOBAHME MO pasfeilaM M TeMam
porpaMMbl 10  XHMHUH, ONPEAEHSACT KOJHUYECTBEHHBIE W  KAYECTBEHHBIC
XapaKTEPUCTUKH COACPHKAHUS, PEKOMEHAYEMYIO IOCJIEA0BATEIBHOCTh HW3y4YECHUS
XUMUH C YUYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JIOTMKU y4eOHOIrO
MpoIecca, BO3PACTHBIX OCOOEHHOCTEW OOy4YarolUXCs, OMpPEesieT BO3MOXKHOCTH
npeaMeTa s peanu3anuu  TpeOOBaHUWM K pe3yJibTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKXKe
TpeOOBaHMI K pe3yJbTaTaM 00yUYeHHUs: XUMUU Ha YPOBHE IIeJIel M3yUueHus MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJILHON JCATEILHOCTH OO0YydYarmierocs 1o
OCBOCHHIO yUeOHOTO COJIEPIKAHMSL.
3HaHUEe XMMUU CIYKUT OCHOBOM Uit POPMUPOBAHUS MUPOBO33PEHHS 00yUaroIerocs,
€ro MNpeACTaBICHUA O MATEPUATBLHOM €JUHCTBE MHPA, BAXKHYIO pOJb HWIPAIOT
dbopMupyeMble XUMHEH TMPEICTAaBICHUS O B3aUMOIPEBPAIEHUSX DHEPrud u 00
ABOJIIOLIMY BEILIECTB B MPUPOJIE, O MYTAX PEIICHUS rI100abHBIX MTPOOJIeM YCTOMUUBOTO
Pa3BUTHSI YEJIOBEUYECTBA — CBHIPHEBOM, HEPreTUYECKOM, MUINEBOM U 3KOJIOTHYECKOU
06e30macHOCTH, TPOOJIEM 3IPABOOXPAHECHHSL.
N3yuenne xumunn:
CIIOCOOCTBYET pealin3aiii BO3MOXKHOCTEH sl CaMOPa3BUTHS U (POPMUPOBAHUS
KYJIBTYPBbI JINYHOCTH, €€ 00111el U (YyHKIIMOHATbHON IPaMOTHOCTH;
BHOCUT BKJIaJ B (OPMUpOBAHHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB  HMX  CaMOCTOATENIBHOM  Y4eOHOW  JesATEIbHOCTH,
AOKCIEPUMEHTAIbHBIX M HCCJIENOBATEIIbCKUX YMEHUW, HEOOXOJIMMBIX KaK B
MOBCETHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOMN JESITEIbHOCTH;
3HAKOMHUT CO CIENU(UKON HAyUHOTO MBIIIJICHUS, 3aKJIaJIbIBAET OCHOBBI 11€JIOCTHOTO
B3IJIS/1a HA €IMHCTBO IIPUPOJIBI U YEIIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TAlOM B
(bopMHpPOBAHUM €CTECTBEHHO-HAYYHOM IPAaMOTHOCTH O00YUaIOIIUXCS;



CH0CcOOCTBYET (POPMUPOBAHHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K IPUPOJE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMUECKOE 00pa3oBaHKe
oOyyJarommxcs.

JlaHHbIE HaNpaBJIeHUs B 00YYEHUH XMMHUH 00€CTIEUnBalOTCs ClIeHU(UKON coaepKaHus
y4e0HOT0 MpeAMETa, KOTOPBIN SBISETCS MEeIaroruuecku aJanTHPOBAHHBIM
OTpakeHHEeM 0a30BOM HAyKH XMMUU Ha ONpPEEIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00LIEro 00pa30BaHMs OPUEHTUPOBAH Ha OCBOECHUE
00y4aIOLUMUCS CUCTEMBI MIEpPBOHAYATIBHBIX MOHATUH XUMUHU, OCHOB HEOpPTraHUYECKOU
XUMHUH U HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX ITOHATUH OPraHUYECKOU XUMUH.
CtpykTypa conep>kaHus IpOrpaMMBbl IO XUMHUH c(pOpMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxonaa K e€ wusydeHuro. ColepKaHUE CKIAIbIBACTCA M3 CUCTEMBI IOHATHHA O
XUMHUYECKOM AJIEMEHTE U BEUIECTBE U CUCTEMbI OHATHI 0 XUMHUYeCcKOor peakuun. O0e
OTU CUCTEMBI CTPYKTYPHO OPTraHHU30BaHBbI 110 IPUHIMITY TIOCJIEN0BATEIBHOIO PA3BUTHUSA
3HAHUU Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona JI. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMWU;

— y4E€HUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJCTaBICHUN 00 3JIEKTPOJUTUUECKON AUCCOMAIIMM BEILIECTB B paCTBOPaX.
Teopernueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MTOTYUYECHHBIX U
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO YPOBHSA K JPYrOMY,
BBINOIHAS QYHKIIMHM OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEN IPAKTHYECKOTO ITPUMEHEHUS U MTOJTYyYECHHS U3YyYaEMbIX BELIECTB.
OcBoeHue MPorpaMMsbl 0 XMMHUU CIIOCOOCTBYET (POPMUPOBAHUIO NPEACTABIECHUS O
XUMHUYECKOU COCTABJIIOLIEN HAYYHOM KapTUHBI MUpPaA B JIOTUKE €€ CUCTEMHOMN
IIPUPOBI, UEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAAM IIO3HAHMS B
Hayke. M3yyeHue XuMuu NPOUCXOAUT C IPUBJICYCHUEM 3HAHUUN U3 PAHEE U3YUYCHHBIX
yueOHbIX npeaMeToB: «OKpyxaromuii Mup», «buonorus. 5—7 kinacce» u «dusuka. 7
KJIaco».

[Ipu n3ydeHnn XuMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKOW HAYKU
KaK 00JIaCTU COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTUUYECKON ACSITEIFHOCTH YeIOBEKa
M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3ajjaua yueOHOro rpeiMera
COCTOHT B (POPMHUPOBAHUH CUCTEMbl XUMHUYECKIX 3HAHUN — BaXHEHIINX (PAKTOB,
HNOHSATHMN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH, TOCTYITHBIX 0000IEHN
MHPOBO33PEHUYECKOI0 XapaKTepa, A3blKa HAYKH, B MPUOOIIEHUH K HAYYHbIM METOJaM
MO3HAHUS MPU U3YUYEHUH BEIIECTB U XMMUUYECKUX peaklnii, B GOPMUPOBAHUU U
pa3BUTUHU NIO3HABATEJIbHBIX YMEHUH U UX IPUMEHEHUHU B yUeOHO-103HABATEIbHOM U



y4eOHO-UCCIIeI0BATENLCKON e TEIbHOCTH, OCBOCHUH MPABIII 0€30MaCHOTO
oOpallleHHs C BeleCTBaMU B MMOBCEAHEBHOMN KU3HHU.

[Ipu n3ydeHnn XuMUKu Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus BAXKHOE 3HAUCHUE
npuoOpeNr Takue 1eJd, Kak:

— (hopMHUpPOBAaHKE UHTEIICKTYAIbHO PA3BUTOMN JIMIHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY MIPUHSITHIO PEIICHUN,
CIOCOOHOM alanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIPaBJICHHOCTh O0YUYEHUSI Ha CUCTEMATUIECKOE TPUOOIIICHHE 00YUJaIOIUXCs K
CaMOCTOSITENIbHOW MMO3HABATENIBHOW JEATEIbHOCTH, HAYYHBIM METOJIaM [T03HAHU,
(bopMHPYIONTUM MOTUBAIIHAIO M PA3BUTHE CTIOCOOHOCTEH K XUMUH,

— obecrieueHre yCIoBUi, CTOCOOCTBYIONIUX MPUOOPETEHNIO 00YYarOIIUMHUCS OIbITa
Pa3HOOOpa3HOU JIESITEIbHOCTH, MIO3HAHUS U CAMOTIO3HAHMU S, KJTIOUEBBIX HABBIKOB
(KITF0YEBBIX KOMIETEHIIN ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JICSITEIILHOCTH;

— (hopmupoBanue oO1el PyHKIIMOHATHFHON U €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, B
TOM YHCIIe YMEHUIN OOBSCHATH U OIICHUBATD SIBJIICHUS OKPY>KAIOIIET0 MUPA, UCIIONb3YS
3HAHUSA U OMBIT, MOJYYEHHBIE TPU U3YYECHUN XUMUH, IPUMEHSTh UX MIPU PEIICHUU
po0JIeM B TOBCEHEBHOM KM3HU U TPYAOBOMU JEATEILHOCTH;

— (hopMupoBaHue y 00yUarONIUXCsl TYMAaHUCTUYECKUX OTHOIIEHUN, TOHUMAaHUS
[IEHHOCTU XUMHYECKUX 3HAHUH JJIs1 BEIPAOOTKH SKOJIOTUYECKH 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LIEIISIX COXPAHEHHS CBOETO 37]0POBbS U
OKPYXaIOUIEH MPUPOITHON CPENbI;

— pa3BUTHE MOTUBAIIUU K O0YUEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U
CaMOBOCITUTaHUIO HA OCHOBE YCBOCHUS 00III€UETIOBEYECKUX [IEHHOCTEHN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS M HAMPABICHHOCTH JATBHEHUIIIET0 00yUeHUSI.

OO6uiee yucia0 YacoB, OTBEIEHHBIX [Tl U3YYEHHS] XUMHUH Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBaHus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacos (2 yaca B
HeJento), B 9 kitacce — 68 yacos (2 yaca B HEJIETIO).

COAEPKXAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUK B KU3HHM 4YeJIOBEKA. XUMHS B CUCTEME HayK. lena u
BellecTBa. du3nueckre CBOKMCTBA BEUIECTB. ArperaTHoe COCTOsSIHUE BelecTB. [lonaTue
0 MeTojax Mmo3HaHus B xuMuu. Yucteie BemiecTtBa U cMecu. CrnocoObl pa3feneHus
CMECEH.



ATOMBI ¥ MOJIEKYJIBI. XUMUYECKHE AIEMEHTBI. CHMBOJIBI XUMHYECKHX JIEMEHTOB.
[IpocTble U COXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas popMyia. BaJeHTHOCTb aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBasi 1011 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.
KommuectBo BemecrBa. Monb. MossipHas macca. B3auMocBs3p KOJIMUECTBA, MAaCChl U
YHClIa CTPYKTYPHBIX €MHUL BellecTBa. Pacuérel no ¢popmynamMm XUMHYECKUX
COCIMHEHNN.

@u3NYECKHE U XUMUUECKUE SIBICHUS. XUMUYECKAsI pEaKUUs U €€ NPU3HAKU. 3aKOH
COXpPaHEHHUS MAcChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kiaccudukammss XuMudecKux
peakuuii (CoeIMHEHU S, pa3JIOKEeHUs, 3aMEIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHYECKOU MOCY0H, MpaBUiIaMH paboThl B TaOOpaTopuu U npuéMamMu
oOpaiiieHus ¢ J1abopaTOpHBIM 000PYAOBAHUEM, U3YUCHUE U OMUCaHUE (PU3UIECKUX
CBOMCTB 00pa3ll0B HEOPraHUYECKHUX BEIECTB, HAOMIOACHUE (PU3NUECKUX (TUIaBICHHE
BOCKa, TasiHUE JIbJIa, PACTUPAHKUE caxapa B CTYIIKE, KHTIEHUE U KOHACHCAIIUS BOJIbI) U
XUMUYECKUX (TOpPEHHE CBEUH, TPOKAIMBAHUE METHON MTPOBOJIOKH, B3AUMOIEHCTBHE
MeJa ¢ KUCIIOTOM) sBJIeHUH, HaOI0IeHNUE U ONMCaHUE MPU3HAKOB MTPOTEKaHUS
XUMHUYECKUX peaAKIUi (pa3iokeHne caxapa, B3aUMOJIEHCTBUE CEPHOU KUCIIOTHI C
xJopuaoM 6apus, paznoxenue ruapokcuaa meau (1) mpu narpesanum,
B3aUMOJIEHCTBHE Kee3a ¢ pacTBopoM coiii meau (1), uzyuenue crnoco6os
paszieseHusl CMecei: ¢ MOMOIIBIO MarHuTa, (UIbTPOBAHKE, BHITAPUBAHUE,
JTUCTHIUIALINSL, XpoMaTorpadusi, mpoBeJeHUE OUYMCTKH MOBAPEHHOM COJU, HAOII0IeHHE
Y OMKCAHUE Pe3yJIbTaTOB MPOBEJICHUS ONBITA, MJUTFOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS
Macchl, CO3/IaHUE MOJIeJIe MOJIEKYJT (IIapOCTEP>KHEBBIX ).

Baxkuenuue npeacTaBuTe/ M HEOPraHUYeCKUX BeleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopon — 31eMeHT U TPOCTOE BEIIECTBO.
Haxosxnenue kuciopoja B mpupoe, pusndeckue 1 XMuMHUYECKUue CBOMCTBA (peakiuu
ropenust). Oxkcunpl. [Ipumenenue kuciopoa. CriocoObl MOTYUEHHS KUCIOPO/ia B
nabopaTopur U TPOMBITINIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H —
JUTOTpOITHAsA MOAUDUKAIIS KUCITOPOa.

TemnoBoii 3¢ (hekT XuMIUUECKON peakIiy, TEPMOXUMHUECKIE YPAaBHEHUS, K30~ U
SHIOTEPMUYECKHUE peAKUNU. TOIIMBO: yroib U METAaH. 3arpsi3HEHUE BO3AyXa,
yYCUJIEHHE MapHUKOBOTO 3P deKTa, pa3pylIeHre 030HOBOT'O CJIOSI.



Bonopon — anemeHT u npoctoe Beniectso. Haxoxaenue Bogopoaa B npupose,
(du3nUecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI moayueHus. KucioTsl u
COJIH.

MomnsipHbIii 00BEM ra3oB. Pacy€Thl M0 XUMHUUECKUM YPaBHEHUSIM.

®usnyeckne cBOMCTBA BOABL. Bona kak pactsopurens. PactBopsl. HackimeHHbie n
HEHACBIILIEHHBIE PAacTBOPBI. PacTBOPpUMOCTB BeweCTB B Bojxe. MaccoBas 10JIs
BEILIECTBA B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMs. Posib pacTBOpPOB B
IIPUPOJE U B )KU3HU YesioBeKa. KpyroBopoT Bosibl B IpHpoe. 3arpsa3HEHUE
MpUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannuecknx coenuaennii. Oxcuanl. Knaccudukarms okCHuaoB:
cosieoOpasyroliue (OCHOBHBIC, KHCIOTHBIE, aM(OTEPHBIC) U HECOJIC00pa3yIOIIHeE.
Homenknatypa okcuoB. Pu3ndecKne U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyuenue
OKCHJIOB.

OcHoBanus. Knaccudukanus ocHOBaHU: MIETOYH U HEPACTBOPUMbIE OCHOBAHUSI.
Homenknarypa ocHoBanui. OU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBAHUM.
[Toydyenne oCHOBaHMA.

Kucnotel. Knaccudukanusa kucnor. Homenknartypa kuciot. Gusnueckue u
XUMHUYECKHUE CBOUCTBA KUCNHOT. P aktuBHOCTH MeTasuioB H. H. bekerosa.
ITonmyyeHnue KUCIoT.

Conu. Homenknarypa coneil. @u3nueckrue U XMMHUYECKUE CBOMCTBA COJIECH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEAEIICHUE CONEPKAHUS KUCIOPOIa B BO3yX€, IMOJTYyUYEHHE,
coOupaHue, pacro3HaBaHUE U U3YYCHHE CBOMCTB KUCIOPO/1a, HAOIIOICHHE
B3aUMOJEHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIOB U OMMCAHUE UX CBOMCTB,
MoJIydeHue, COOMpaHue, paclio3HaBaHle U U3yuyeHHe CBOMCTB BOJIOpo/ia (TopeHue),
B3auMO/IelicTBUE BOJI0poia ¢ okcuioM Meau (1) (Bo3MoxkHO MCoNb30BaHUE
BUJICOMATEPHAIIOB), HaOJI0IeHuE 00PA3I[0B BEIIECTB KOJINUYECTBOM 1 MOJIb,
UCClIeIOBaHUE OCOOCHHOCTEN paCTBOPEHUS BEILIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MACCOBOM 10JIEN PACTBOPEHHOTO
BEIIECTBA, B3aMOJICHCTBHE BOJIbI C METAJIIAaMH (HATPUEM U KaJIbLIUEeM) (BO3MOKHO
UCII0JIb30BAaHUE BUIEOMATEPHUAIIOB), UCCIIEI0BaHNE 00pa3llOB HEOPraHUYECKHUX
BEII[ECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE N3MEHEHHST OKPACKU MHIUKATOPOB B
pacTBOpax KHUCIOT U IIeJouei, n3ydeHue B3aumoieictBusa okcuna meau (1) c



PaCTBOPOM CEPHOM KUCJIOTHI, KHUCJIOT C METaJIJIaMH, PEAKIIMN HEUTPAJIU3ALIUH,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHUE OJTHOTO METAJNIA IPYTUM U3
pacTBOpa COJIM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHelme Kiraccol
HEOPraHUYECKUX COCIMHEHUI.

Iepuognueckuii 3akoH u [lepuoagnueckas cucrema xXuMudeckux djaemeHTon 1. U.
MenpaeseeBa. CTpoenne aToMOB. XUMHYeCKas CBA3b. OKMCJINTEIBHO-
BOCCTAHOBUTEJIbHBbIE PeaKIUU

[TepBbie MOMBITKU KiIacCUPUKANYA XUMUYECKUX dJIeMEeHTOB. [ToHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJI0OYHBIE U IIEJIOYHO3EMEIbHBIE METAJUIbI, TAJIOT€HBI,
WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPhIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U
TUIPOKCHUBI.

Ilepnomnueckuit 3axoH. [lepuonnueckas cucrema XMMUYECKUX 31eMeHToB J[. 1.
MenneneeBa. Kopotkonepuoanas u jymmHHONIEpHoaHAs popMebl [leproamaeckoit
cucteMbl xuMudeckux 3semeHToB Jl. . Menneneesa. [lepruoasl u rpyIisl.
@U3NYECKUAN CMBICI TOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYNIIBI AJIEMEHTA.
Crpoenune atomoB. CocTaB aTOMHBIX sAep. M30Tonbl. DnekTpoHbl. CTpoeHne
AIIEKTPOHHBIX 000JI0UeK aTOMOB MepBhIX 20 XumMudeckux 3aeMeHToB [lepuoauueckoit
cucreMsl /1. 1. MenaeneeBa. XapakTepuCcTUKa XUMUUYECKOIO 3JIEMEHTA IO €T0
noJioxkeHuro B [lepuoguueckoi cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS PaJINyca aTOMOB XUMUYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYIIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckor CHCTEMbI XUMUYECKUX
AJIEMEHTOB JUIA pa3BUTUA HayKu U npakTuku. [[. 1. MenneneeB — yu€nbii u
rpaXkJaHVH.

Xumuueckas cBsi3b. KoBaneHnTHas (MoJasipHas U HEMOJIApHAsi) CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBSA3b.

Crenenp okucienuss. OKMCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponecchl
OKHCIICHHS M BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnRepuMeHm:

M3ydeHHe 00pa3loB BEUIECTB METAJUIOB U HEMETAJIOB, B3aUMO/JIEUCTBUE THAPOKCUIA
LIMHKA C pACTBOPAMM KUCJIOT U LIEJIOYEH, IPOBEACHUE ONBITOB, MIIFOCTPUPYIOLINX
MIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKkuid (TOpeHre, peakuu
Pa3NOXKEHUS], COCTUHEHUS).

Mesicnpeomemmnule ceazu

Peanuzanust MmexnpeaMETHBIX CBA3EH IPU U3YUEHUH XMMHH B 8 KJlacce
OCYUIECTBJISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHSITUH,



TaK U MOHATUM, SBJISIOMIUXCS CUCTEMHBIMU JIJIs1 OT/IEJIBHBIX MTPEMETOB €CTECTBEHHO-
Hay4YHOTO LIMKJIA.

OO6mIre ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHaJu3, CUHTE3, Kiaccudukanus, NepuoJuIHOCTb, HAOIIOCHUE, SKCIIEPUMEHT,
MOJEITMPOBAHUE, U3MEPEHNE, MOJENb, SIBIICHUE.

®du3uka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIHI,
PaANMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUI 3aps]l, BEUIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, ra3, PU3NYeCKue BEIUUNHBI, SUHUIIBI H3MEPEHUS,
KOCMOC, IUIaHETHI, 3BE311bI, COMHIIE.

buonorus: porocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPOABI, TTOJIE3HBIC
MCKOIIA€MBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYecKasi peaKkIus

Ilepnommueckuit 3axoH. Ilepuonnueckas cucreMa XuMHIeCKUX temMeHToB 1. U.
MenpneneeBa. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KM, KAJbIHUI U UX COCTUHEHUN B
COOTBETCTBUM C IOJIOKEHUEM DJIEMEHTOB B [lepnoandeckon cuctemMe u CTpOCHUEM UX
aTOMOB.

CrpoeHue BenecTBa: BUJbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCHUMOCThH CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BU1A
XUMHYECKOU CBSI3H.

Knaccudukanys v HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB. X UMUUECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHU,
IE€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuil Mo pa3aTuyHbIM IPU3HAKaM (110 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 10 TEINIOBOMY 3(P(EKTY, IO U3MEHEHUIO
CTENEHEH OKUCIICHUS XUMHUECKUX IIEMEHTOB, 0 00PaTUMOCTH, 110 YYaCTHUIO
Karaau3aropa). JK30- U S3HJA0TEPMUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHHUSI.
[TonsiTue o ckopocTn xuMuueckon peakiun. [ToasTHE 00 00pAaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusx. [IoHSITHE 0 TOMOT€HHBIX U F€TEPOreHHbIX peakuusax. [loHsTue
o karanuse. [IonsTne 0 XumMuyeckoM paBHOBECUU. PAKTOPBI, BIUAIOIIME HA CKOPOCTh
XUMHYECKON peaklUy U MOJIOKEHNE XUMUUYECKOTO PABHOBECHSI.
OKHCIIMTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, JIEKTPOHHBIA OanaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHOM peakunu. COCTaBlIeHHE YPaBHEHUN OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUH C HCTIOJIB30BAHMEM METO/Ia AIEKTPOHHOTO OasaHca.



Teopust ANEKTPOIUTHUECKON AUCCOIUALINN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M JUCCOIMALIMK BEUIECTB C PA3IMYHBIMUA BUIAMU
XUMUYecKoi cBs3u. CteneHs aucconuanuu. CUIbHBIC U CIa0bIe JIEKTPOJIUTHI.
Peakiiuu moHHoro oomMeHa. Y clioBUs MPOTEKAHUS PEAKIIUd HOHHOTO OOMEHa, TTOJIHbIE
Y COKpalIEHHbIE HOHHBIEC YPaBHEHUA peakuuil. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH
B CBETE MPEJCTABICHUIN 00 AJIEKTPOIUTHUECKON aucconuranui. KauyecTBeHHbIE
peakuuu Ha UOHBIL. [loHsATHE O TUAPONH3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOAEISIMU KPUCTAUINYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB —
METAJIJIOB U HEMETAJUIOB (TpaduTa u aaMasa), CII0KHBIX BEIIECTB (XJIOpUaa HATPHs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PeaKlMU OT BO3AECHCTBHS
pa3nuYHbIX (PAaKTOPOB, HCCIETOBAHUE JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB,
Ipolecca JUCCOLUAU KACIIOT, IEN0YE U Coel (BO3MOKHO UCITOJIb30BAaHUE BUJIEO
MaTepuaioB), IPOBEJECHUE OINBITOB, MIUTFOCTPUPYIOITUX MPU3HAKU TPOTEKAHUS
peakiuii FOHHOTo 0OMeHa (00pa3oBaHKE OCaJIKa, BbIJCICHHUE Ta3a, 00pa3oBaHUE
BOJIbl), OIBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu pa3iokKeHus, COeIUHEHUs ), pacCllO3HABaHUE
HEOPraHMYECKHUX BEIIECTB C TOMOIIbIO KAUECTBEHHBIX PEAKIIMil HA MOHBI, PEILICHHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTaJuibl U X cOeIMHEHUS

O6muras xapakTepucTika rajnoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
creneHu okucieHus. CTpoeHue u (pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3aUMOJIEICTBUE C METAJIAMU,
HEMeTaJulaMH, menoyamu). Xiopoogopoa. CosisiHast KUCIOTa, XUMHYECKHE CBOMCTBA,
MOJIyYeHUEe, MpUMeHeHue. JleficTBre XJIopa U XJI0pOBOIOPOJa HA OPraHU3M YEJIOBEKa.
Baxxnelmme xJI0puapl U KX HAX0XKACHUE B IPUPOJIE.

O6mas xapakrepuctuka 31aemMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHre u Gpu3ndeckrue CBONCTBA MPOCTHIX
BEILECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHbIE MOAU(PUKALIMY KUCIOPOJA U CEPBI.
XuMuyeckue cBoicTBa cepbl. CepoBOIOPO, CTPOECHUE, PUINUECKUE U XUMHUECKHE
cBoricTBa. OKCHABI Cepbl KaK MIPEACTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa,
¢busznueckre U XMMHUYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTENS Kacca KHCIOT U
cnenuduueckre). XMMUYECKHE PEaAKIINH, JIeKAIIUE B OCHOBE TPOMBIIIIIEHHOTO
crioco0a mojry4eHus: cepHoi KUcioThl. [Ipumenenne ceproit kucnoTel. Cosiu cepHOM
KHCIJIOTHI, KAaUeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepol u e€
COEIMHEHUI B IpUpoJe. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIEH CPEbl
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COEIMHEHMSIMU CEPBI (KUCIIOTHBIE JI0XKIM, 3arpA3HEHUE BO3yXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLIEHHUS.

O6muras xapakrepuctuka saeMeHToB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIEC CTENEHU OKUCICHUS. A30T, pacpoCTpaHEeHUE B IPUPOE, PU3nyecKue u
XUMHUYECKHe cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMHAK, ero (pu3nueckue u
XUMUYECKHE CBOMCTBA, OJIy4eHHe U mpuMeHenne. Coau aMMOHUS, UX (GU3UYECKUEe U
XUMUYECKHE CBOMCTBA, TpuMeHeHue. KauecTBeHHas peakiiys Ha HOHbI aMMOHHSL.
A30THas KUCIOTA, €€ MoJlydeHne, PU3nYecKue 1 XMMHUYECKHe CBOMCTBA (001I1e KakK
MpEeACTaBUTEINS Kiacca KUCIOT U cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KaUe€CTBE MUHEPATbHBIX YA0OpeHU. XMMHUECKOe 3arpsa3HEHHe

OKpY XKalolleh cpe/ibl COeTMHEHUSIMH a30Ta (KUCJIOTHBIE T0K/IU, 3arpsi3HEHHUE BO3/1yXa,
MOYBKI U BOA0EMOB). Docdop, amnorponHbie Moaudukanuu Gocdopa, puznueckue u
xumudeckue coricta. Okcun pochopa (V) u pochopnas kucnora, pusnyeckue u
XUMHUYECKHE CBOMCTBA, nosiyueHue. Mcnons3oBanue GpocdaroB B KayecTBe
MUHEpaIbHBIX y100pEHUN.

O6mias xapakrtepuctuka 3nemMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTJepoAd, aIOTPOINHble MoAU(UKAIH,
pacrnpocTpaHeHUEe B TMpHUpoAe, (PU3UUYECKHMEe M XUMHUYECKHE CBOMCTBa. AacopOuus.
Kpyrosoport yraepoaa B npupoje. OKcuibl yriiepona, ux (u3n4ecKue 1 XuMUYECKUe
CBOICTBA, IEHCTBUE HA )KUBbIE OPTraHU3MBbI, [TOJTyYEHUE U IPUMEHEHUE. DKOJIOTMYECKUE
po0JIeMbl, CBsA3aHHBIE ¢ OKcuoM yriepozaa (1V), rumoresa r106aibHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIM A(PdekT. YronpHas Kuciaora U €€ coiid, uX (PU3NYECKHE U
XUMUYECKHE CBOMCTBa, MOJy4YyeHHe U mpuMmeHeHue. KadecTBeHHass peakius Ha
KapOoHaT-uoHbl. Mcronp3oBaHrne KapOOHATOB B OBITY, METULIMHE, TPOMBIILIIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[IepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COSAMHEHUSX YIIepoia
(MeTaHn, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, TTIULEPHH, YKCycHas Kuciota). [Ipuponnsie
MCTOYHUKH YIJIEBOJIOPOJOB (yrojib, MPUPOAHBIA Tra3, HEPTh), NPOIYKTHI UX
nepepaboTku (O€H3MH), HUX POJb B OBITY U MNPOMBIIUIEHHOCTH. IloHsiTHE O
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OelKaxX, yriIeBOIax — U UX POJIA B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COSIMHEHUM.
Kpewmuuii, ero pusndeckne u XuMUYECKUE CBOICTBA, MOJIyYCHNE U IPUMEHEHHE.
Coenunenust kpeMHus B mpupoje. Oomume npencrariaeHus 06 okcuae kpemuus (1V) u
KpeMHHEBOU kucnoTe. CUIMKATHI, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxneiimme cTpoutenbHble MaTepUalbl: KEpaMHUKa, CTEKIIO, [IEMEHT, OETOH,
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xene300eToH. [Ipo6iembl 6€30MmacHOr0 UCIOIB30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B
MOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJIIHON KUCIIOTHI,
MIPOBE/ICHUE KAYSCTBEHHBIX PEAKIIU Ha XJIOPHUI-UOHBI U HAOIIOJICHUE MPU3HAKOB UX
MPOTEKAHUS, OTIBITHI, OTpAXKAOIINE (PU3NIECKUE U XUMUYECKUE CBOMCTBA TaJIOTEHOB U
UX COeAMHEHUN (BO3MOKHO MCIOJIb30BAHUE BUEOMATEPUATIOB), O3HAKOMIICHHUE C
oOpa3ziamu XJO0pUI0B (TaJOreHU0B), 03HAKOMIIEHHE ¢ 00pa3llaMu Cephl U e
COEIMHEHUSIMU (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB), HAOIOIEHHE
mpoiiecca OOyTIMBaHUs caxapa Mo IeHCTBHEM KOHIICHTPUPOBAHHON CepHOM
KHUCJIOTBI, U3YyYEHUE XUMHUECKUX CBOUCTB pa30aBI€HHON CEPHON KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHOM peakIuu Ha Cylb(aT-uoH U HaOJII0IeHrE MTPU3HaKa ¢
MPOTEKaHUs, O3HAKOMJICHUE C (U3HMUECKIMHU CBOMCTBAMU a30Ta, hocdopa u ux
COoeIMHEHU (BO3MOKHO MCIO0JIb30BaHKUE BUIEOMATEpUaAIOB), 0Opas3iiaMu a30THBIX U
(dhochopHbIX yI0OpeHuil, mojiydyeHue, CoOOupaHue, pacrio3HaBaHUE U U3yUYEHHUE CBOICTB
aMMUaka, MpoBeJCHNE KaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U GocdaT-uoH U
M3y4YECHUE NPU3HAKOB UX IIPOTEKAHUS, B3AUMOAEHUCTBAE KOHLIEHTPUPOBAHHON a30THOU
KHUCJIOTBI C MEJIbIO (BO3MOKHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3YUEHHUE MOJIENIEN
KPUCTAJUIMUECKUX PEIIETOK aiMa3a, rpaduta, QysuiepeHa, 03HaKOMIICHHE C
MPOIIECCOM aJICOPOITMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPONCTBOM IPOTHBOra3a, MoJiydeHue, cCoOupanue, paclio3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKHCIJIOTO ra3a, IpoBeJACHUE KaUeCTBEHHBIX PEaKIUi Ha KapOOHAT U
CUJIMKAT-HUOHbBI U U3yUYECHHUE IPU3HAKOB UX MPOTEKAHUSI, O3HAKOMIICHHUE C MPOTYKIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE IKCTIEPUMEHTATIBHBIX 3a/1a4 110 TEME
«BaxxHenme HeMeTaulbl U UX COCAUHECHUSD.

MeTaJLibl 1 MX COeIMHEHUS

OO0uras xapakTepruCcTUKa XUMUUYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX
noJioxkeHus B [lepuonnyeckon cucreme xumuueckux sneMeHToB . . Menneneesa n
cTpoeHust aroMoB. CTpoeHue MeTauioB. Metajutnueckasi CBsI3b U MeTajuInuecKas
KpUCTaJUINYECKask PEIETKA. DINEKTPOXUMUYECKUN psii HAMPSHKEHUN METAJLIOB.
duznyeckre U XuMUYECKHUe CBOMCTBAa MeTauioB. O0IIMe criocoObl MOIYYSHUS
MeTaoB. [ToHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT
koppo3uu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHKM, OpOH3a) U UX TPUMEHEHHUE B OBITY
Y TIPOMBIIIICHHOCTH.

[I{enounsle MeTaIIIBL: TTOJ0XKEHNE B [leproandeckor cucreMe XuMHIECKUX
anemeHToB /. 1. MeHieneeBa, CTpOEHHE UX aTOMOB, HAX0XKIEHUE B IPUPOJIE.
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®u3nyecKkre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHabl U
TUJPOKCUABI HATPUA U Kalvs. [[puMeHeHne MEeN0UHbIX METAIVIOB U UX COCTUHEHUN.
[[lenoyHO3EeMENBHBIE METAJIIIBI MATHUW U KaJIbLWK: OJ0XKEHHUE B [leproanueckon
cucTeMe XuMuieckux 3ieMeHToB /. . MeHeneeBa, CTpO€HHUE UX aTOMOB,
HaXOXJeHue B nmpupojie. Puzndeckne 1 XUMHYECKHE CBOMCTBA MarHus U KaJIbIIUs.
Baxneiimme coequHeHUs Kaablus (OKCHI, THIPOKCUT, COTH). JKECTKOCTH BOJIBI M
CHOCOOBI €€ YCTpAHEHHUSL.

AnroMuHuil: onoxenue B [lepuonnueckoil cuctreMe XuMuueckux amnemeHToB /1. .
MeHneneeBa, CTpOEHHE aTOMa, HAX0kKAEHUE B npupoze. Pu3znuecknue 1 XUMUYECKUE
CBOMCTBA aTIOMHHHSA. AM(OTEPHBIC CBOMCTBA OKCHJIA U TUAPOKCUIA A TFOMHHUS.
Keneso: nosoxenue B [lepuoanueckoit cucreMe XuMuueckux aeMeHToB /1. .
MenpeneeBa, CTpOEHUE aTOMA, HAX0XKAEHUE B IpUpojie. Pru3ndecKkrne u XUMUYECKUE
cBoMcTBa xene3a. Okcuapl, ruapokcu bl U conu xkenesa (1) u xenesa (l11), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE ¢ 00pa3llaMi METAJIJIOB U CIIABOB, X (PU3UUYECKUMH CBOMCTBAMH,
M3YUYCHHE PE3yJIbTaTOB KOPPO3UU METAILIIOB (BO3MOKHO UCTOJIb30BAHUE
BUJIEOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCHIA KaJIbIUs U HATPHUSI C
BOJI0H (BO3MO>KHO HCIIOJIB30BaHUE BUJICOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB
AKECTKOM BOJIBI, TPOIECCA TOPEHHUS JKelie3a B KUCTIOPoie (BOZMOKHO UCIIOIb30BaHNE
BUJIEOMATEPUAIIOB), MPU3HAKOB TPOTEKAHUS KAYECTBEHHBIX PEaKIIMi Ha HOHBI:
MarHus, KaJbllus, aTIOMUHAS, ITUHKA, jxene3a (1) u xemnesa (1), menu (11),
HaOJII0ZICHUE U ONMCAHKE MTPOILIECCOB OKPAIIMBAHUS IIJIAMEHU MOHAMH HATPUS, KaJIUS
1 KaJbIus (BO3MOXKHO UCIOJIb30BAaHNE BUAEOMATEPUATIOB), UCCIIEIOBaHUE
aM(pOTEPHBIX CBOMCTB THIPOKCUIA ATTFOMUHUS U THIPOKCUA IIMHKA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33]1a4 110 TeMe «BajkHeNMe MeTaulbl U UX COEAUHEHUSD).
XHMUA ¥ OKpPY:KaLIas cpeaa

BemecTBa n Matepuaiisl B IOBCEAHEBHOM KU3HU YelioBeKka. bezonacHoe
HCIIOJIb30BaHKE BEIIECTB U XUMUUYECKUX peakinii B ObITy. [lepBas momors npu
XUMHYECKUX 0KOTaX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKPYKarolIel cpe/ibl (peaesibHast 10y CTUMAast
KOHLIEHTpauus BeuecTs, ganee — [1J1K). Posib XuMuu B pelIeHHH 3KOJOTMYECKUX
pobJieM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3ioB MaTepUaioB (CTEKIIO, CIIABBI METAJUIOB, TIOJTUMEPHBIC
MaTepuabl).
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Mexcnpeomemmoie ceasu

Peanuzanms MeXnpeIMeTHBIX CBSI3el TPU U3YYCHUH XUMUHU B 9 Kjacce
OCYIIECTBJISIETCS Yepe3 UCTOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSITHH,
TaK YU MOHSTUMN, SBISIONINXCS CUCTEMHBIMU JIJISI OTJENIBHBIX MTPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKJIA.

OO6muIre ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAYYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHaIM3, CHHTE3, Kiaccu(uKaIus, IepuoIuIHOCTb, HAOMIOACHNE, SKCIICPUMEHT,
MOJICIMPOBAHUE, U3MEPEHUE, MOJICTIh, IBJICHUE, TAPHUKOBBINA d(PPEKT, TEXHOTOTHS,
MaTepUabl.

duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHI, H30TOTIHI,
pPaZlMOaKTUBHOCTH, MOJICKYJIa, SJICKTPUICCKUH 3apsii, IPOBOJIHUKH, MTOTYyTIPOBOTHUKH,
TUDJICKTPUKH, (POTORIIEMEHT, BEMIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHHE
BEI[ECTBA, T'a3, PACTBOP, PACTBOPUMOCTH, KPUCTALTUYECKAs PEIIETKA, CIUIABbI,
(bU3NYEeCKUEe BETUYUHBI, ¢IMHHUITBI N3MEPEHHSI, KOCMHYECKOE MTPOCTPAHCTBO, TUTAHETHI,
3BE3/1b1, COJIHIIE.

buonorus: porocuntes, qpixanue, onochepa, SIKOCUCTEMA, MUHEPATLHBIC yI00peHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATCIIbHBIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TTOPOJIbI, TIOJIE3HBIC
HCKOITaeMbIe, TOITUBO, BOJIHBIE PECYPCHI.
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IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOSHUS MTPOTPaMMbl OCHOBHOTO 001Iero 00pa3oBaHms
JIOCTUTAIOTCS B X0 O0yYEHUsSI XUMUU B €IUHCTBE Y4eOHON M BOCIIUTATEILHOMN
NEATETbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUMCKUMHU
COLHUOKYJIBTYPHBIMU U 1yXOBHO-HPABCTBEHHBIMU LICHHOCTSAMHU, ITIPUHSTHIMU B
oOlecTBe MpaBUjiaMyd U HOpMaMHU MOBEJICHUS U CITIOCOOCTBYIOT IMpoOIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COMMATA3AIUN 00YyJIAFOTITIXCS.

JInyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh 00YYaIOIIUXCS
PYKOBOACTBOBATHCSI CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALNI 1
paclUIMpPEHUE OIbITA IESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI .

LEHHOCTHOTI'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
Hay4YHOMY HACJIEINI0, TOHUMAHUS 3HAYCHUSI XUMUYECKOW HAYKHU B KU3HU
COBPEMEHHOT0 00IIeCTBa, CHIOCOOHOCTHU BJIAJIETh 1IOCTOBEpHON MHpOpMaIuel o
IIEPEIOBBIX JOCTHKEHUSIX U OTKPBITUAX MUPOBOM U OT€UYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABIICHUS O COLMAIIBHBIX HOPMAX U MPAaBUIIAX MEKIMYHOCTHBIX OTHOLIEHUN
B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM,
y4eOHOUCCIIEI0BATENHCKON, TBOPUECKON U IPYTUX BHUIAX JACSATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM J€ATEILHOCTH IIPU BHITTOJIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33]1a4, BHIMOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB,
CO37]aHUU YUEOHBIX TPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIY B MPOIECCE ATON yueOHOMU NeATeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MMOBEICHUE U TTOCTYNKN CBOMX TOBAPUILEH C MO3UIUN HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHYECKHE MPEACTABICHHUS O BEIIECTBE U XUMUUYECKOUN pEaKInH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE
OCHOBY JUIsl TOHMMAaHHUSI CYHITHOCTU HayYHOU KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3AMMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPEAOM, O POJIM XMMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
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MO3HAaBaTEJIbHbIC MOTUBBI, HAIIPABJICHHBIE HA MOJyYEHUE HOBBIX 3HAHUM 110
XUMUH, HEOOXOIUMBIE JIJIsI 0OBSICHEHUS] HAOII0JaeMbIX MPOIIECCOB U SIBJICHUM,
MO03HABaTENbHOMN, HH(POPMAIIMOHHON M YUTATENbCKON KYJIBTYPhI, B TOM YHUCIIE
HABBIKOB CAMOCTOSITEJIbHON PabOThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOMN
JUTEPATYPOH, JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU WH()OPMAITMOHHBIX
TEXHOJIOTUH;

UMHTEpeC K OOYUYEHUIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K CaMOOOPa30BaHUIO, MPOSKTHON M MCCIIEIOBATEIHCKON
NeSTENBbHOCTH, K OCO3HAaHHOMY BHIOOpPY HAIPaBICHHOCTU U YPOBHS 00y4YEHUS B
JladbHEHUIIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOILECHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3JI0POBBIN 00pa3 »KU3HH, OCO3HAHUE TIOCIIC/ICTBUN U HEMPHUATHE
BpPEHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs),
HEO0OXOIMMOCTH COOJTIO/IEHUS TPaBUI O€30MACHOCTH MPU OOPAILIECHHUH C
XUMUYECKUMHU BEIIECTBAMH B OBITY U peajbHOM KU3HMU;

5) Tpy/10BOIr0 BOCIIUTAHMS:

UHTEPEC K MPAKTUIECKOMY M3YyUEeHUIO Mpodeccuii U Tpy/a pa3IndHOro poja,
YBaXXEHHE K TPYAY U pe3ybTaTaM TPYAOBOU NESITEIBLHOCTH, B TOM YHCIIEC HA
OCHOBE MTPUMEHEHUS TPEMETHBIX 3HAHUHN MO0 XUMHH, OCO3HAHHBIN BEIOOP
WHIUBUYyJIbHON TPACKTOPUHU MPOJIOJKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHUU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
yCHenrHon nmpo¢eCCHOHAIbHON JISATEIbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHHM,
TOTOBHOCTH aJJaliTUPOBATHCS B TPOPECCHOHATILHON Cpeie;

6) IK0JIOrH4eCcKOro BOCIIUTAHHUS:

HKOJOTUYECKHU LIETIECO00pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOUHHUKY JKU3HHU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAaHMUS, IOHUMAaHKE LIEHHOCTH 3JJ0POBOTO U
6e3omacHOro oopas3a *KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U IMCUXUYECKOMY 37I0POBbIO, OCO3HAHKE [IEHHOCTH COOTIOACHUS
npaBuiI 0€30MMaCHOTO MMOBECHUS TP pabOTEe C BEIIECTBAMH, a TAK)KE B CUTYAIUSX,
YIPOXKAIOMIKUX 340POBbIO U )KU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TIOTy9aeMble TIPH U3YICHUH XUMUH, IS
peleHus 3a71a4, CBA3aHHBIX C OKPYKAIOIIEH TPUPOJHON CPEAOM, ISl TOBBILIECHUS
YPOBHS SKOJIOTHYECKOHN KYJbTYPhl, OCO3HAHUS TJI00ATBHOTO XapakTepa
AKOJOTHYECKUX MPOOJIEM U MyTeH X PEIICHHS TTOCPEACTBOM METOJIOB XMMUH,
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AKOJIOTUYECKOT'0 MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B ITIO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHON MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMEeTHBIX pe3yJIbTATOB BBIJEISAIOT 3HAUYMMBbIEC JJI51
dbopMHUPOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIC TTOHATHS (3aKOH, TEOPHUS,
MPUHIINII, TUTIOTEe3a, (GaKT, CUCTEMA, IIPOIIECC, IKCIIEPUMEHT | JIPYToe.), KOTOPhIC
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEeIMETaX U MO3BOJISIOT HA
OCHOBE 3HAHUU W3 ITHX MPEIMETOB (OPMHPOBATH IIPEACTABICHUE O IIEITIOCTHOM
HAay4YHOM KapTUHE MHUPA, U YHUBEPCAJIbHBIC YUeOHBIC T1EUCTBUA (ITI03HABATEIbHbIE,
KOMMYHHUKATUBHBIE, PETYISTUBHBIC), KOTOPBIE 00ECIeUnBalOT POPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSTEIIbHOMY IIJIAHUPOBAHHUIO U OCYIIECTBICHUIO yUeOHOH
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHbIE YUeOHbI€e AeiicTBUS

ba3oBble JJornueckue aeiicTBHUA:

YMEHHUS UCIIOJIB30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS IPU OCBOCHUM 3HAHUIA:
PacKpbIBaTh CMBICT XMMHUYECKHUX MOHATHH (BBIICIATh MX XapaKTePHbIC MMPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C APYTUMU MOHSITHUSIMU ), UCTIOIb30BaTh TOHSATHUS JIJIsI
00BSICHEHUSI OTJCIBHBIX ()aKTOB U SIBJICHUM, BLIOMPATh OCHOBAHUS U KPUTCPHUH
JU1sl KiTacCu(UKaAIM XUMUUECKUX BEIIECTB M XUMHUYECKUX PEAKIIUH,
YCTaHaBJIMBATh IPUUYNHHO-CIIEJCTBEHHBIC CBS3U MEXIAY OOBEKTaMU U3yUCHHUS,
CTPOUTH JIOTUYECKHUE PACCYKJICHUS (MHAYKTUBHBIC, IeTyKTUBHBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE MPUMEHATH B IIPOIIECCE TTO3HAHUS TOHATHUS (TIPEIMETHBIC U
MeTanpeIMETHBIC ), CHMBOJIMUECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEMbIE B XUMUU,
peoOpa30BHIBATh MIUPOKO MIPUMEHICMBIC B XUMHUH MOJICIIBHBIC ITPECTABICHHS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUECKas popMyJsia U ypaBHEHUE
XUMUUYECKOHN peaklny — MpY PElIeHUH y4eOHO-TI03HABATENIBHBIX 3a/1a4, C YYETOM
ATUX MOJICJIbHBIX MPEACTABICHUN BBISIBIIATh U XapaKTEPU30BATh CYIIIECTBEHHbBIC
MPU3HAKUA U3YYaEMbIX 00BEKTOB — XUMUUECKUX BEILIECTB U XUMUYECKUX PEAKIIUH,
BBISBIISITH O0IIHE 3aKOHOMEPHOCTH, IPUINHHO-CJICACTBCHHBIC CBSI3H H
MPOTHUBOPEYUHS B U3YUAEMbIX MPOLIECCaX U ABICHUSIX.

ba3oBble uccieaoBarTe/bCKHe 1eiiCTBUSA.

YMEHUE UCT0JIb30BaTh MOCTABJICHHBIE BONPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAaHUS, a TAKXKE B KaU€CTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUTIOTE3HI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;
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npUOOpeTEeHNE ONbITA MO MJIAHUPOBAHUIO, OPTaHU3ALUN U MPOBEACHUIO
YUYEHHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a XOJI0M Ipoliecca,
CaMOCTOATENLHO IIPOTHO3UPOBATH €T0 Pe3yJIbTaT, GOPMYIHUPOBATH 0OOOIICHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MIPOBEIEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MPOJICJIaHHOMN padoTe.

Pabora c nundopmanueii:

yMEHUE BbIOMPATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIHIO
pa3IMYHbIX BUIOB U (DOPM MpenCTaBICHHUS, TOTYYaeMYyIO U3 Pa3HbIX HICTOYHUKOB
(Hay4yHO-TIOMYJIsIpHAs TUTEPATYpa XUMUUYECKOTO COAePKaHHUs, CIIPABOUYHbIE
noco6usi, pecypcsl IHTepHEeTa), KpUTHYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;

yYMEHUE IPUMEHSATH Pa3IMYHbIE METOJIbI M 3aIIPOCHI IIPH IOMCKE U 0TOOpE
UH(GOpPMAIIUU U COOTBETCTBYIOLINX JAaHHBIX, HEOOXOIUMBIX JIJISl BBIITOJTHEHUS
y4eOHBIX U [TO3HABATENIbHBIX 33a4 ONPeIeIEHHOTO TUIIa, TPUOOPETEHUE OMbITA B
00J1aCTH UCIOJIb30BaHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYPOH aKTUBHOTO MCTIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENbHO BBIOUPATh ONTUMAIIbHYIO (POPMY MpeaCTaBIECHUS HH(POpMAIIUU U
WUTIOCTPUPOBATH peliaeMble 3a7aui HECIOKHBIMU CXEMaMU, TuarpaMmMamy,
apyrumu popmamu rpaduKi U UX KOMOMHAIUSMU;

YMEHHUE UCIOJI30BaTh U aHAIIM3UPOBATH B IpoLecce yueOHOM U
UCCIIeI0BATENbCKON EATEIbHOCTH HHPOPMAIIUIO O BIUSHUU TPOMBIIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOLEl TPUPOIHOM
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHS 33J1aBaTh BOIIPOCHI (B XO/€ Auanora u (Wim) TUCKYCCUHU) IO CYIIECTBY
o0cyx1aeMoi TeMbl, POPMYJIHPOBATH CBOU MPENTIOKEHUSI OTHOCUTEIIBHO
BBINIOJIHEHUS MTPEIOKEHHON 3a/1a4u;

YMEHUS MIPEACTABISITH MOTYUYEHHBIE Pe3yJIbTaThl TO3HABATEIHLHON JEATEIHLHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALMIO PE3YIbTATOB BBITOJIHEHUS
XUMHUYECKOT0 HKCIIEPUMEHTA (J1JaOOpaTOpPHOIO OMbITa, Ja00PaTOPHOI pabOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMeHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENLHON U HCCIIEIOBATEIBCKOM JACSITEIbHOCTH IIPU PEIICHUU
BO3HMKAIOIIMX MPOOJIEM Ha OCHOBE YUY€Ta OOLIMX UHTEPECOB U COTIIaCOBAHUS
no3uuii (00cyx1eHusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD, KOOPAHUHALIUS
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COBMECTHBIX JICUCTBUH, OMPEICICHUE KPUTEPUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHON paboThI U ApYTHUe).
PeryisiTuBHbIE YHUBEpPCcAJIbHbIE yUeOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSITENBHO OINPENEIATh LEN AEATEIIbHOCTH, INIAHUPOBAT,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNbHOCTD, BIOUpaTh HarbOosee 3pPeKTUBHBIE CIIOCOOBI pelICHUs yUeOHBIX U
NIO3HABATEJIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISITh I KOPPEKTUPOBATH
MPEIOKEHHBIN aJITOPUTM AECHCTBHUM IIPU BBITIOJHEHUH 3aJJaHUI C YUETOM
NOJIyYeHHS] HOBBIX 3HaHUW 00 U3y4aeMbIX OOBEKTaX — BEIIECTBaX U PEaKUUsX,
OIICHMBAaTh COOTBETCTBHE MOJYYEHHOTO PE3YJIbTaTa 3asBJICHHON 1I€JIU, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3a1aHUM.

IHPEAMETHBIE PE3YJ/IBTATDBI

B cocTaBe npeaMeTHBIX pe3ybTaTOB 110 OCBOSHUIO 0053aTEILHOTO COACPIKAHMUS,
YCTaHOBJICHHOT'O JJAaHHOM (peiepaibHOM paboueli mporpaMMoil, BBIIEISIOT:
OCBOCHHbIE 00YYaIOUIMMUCS Hay4YHbIE 3HAHMSI, YMEHUS U CIIOCOOBI 1EMCTBUM,
BU/JIbI ACSATEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYalUsX.

K konity o0yuenus B 8 kiiacce npeiMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIITUXCSI YMECHUIA
® PpACKpBIBAaTh CMBICJI OCHOBHBIX XUMHYECKUX MOHATHUI: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJAHOPOAHAs), BAIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0JIsI XUMUYECKOT0 2JIEMEHTa B COCAMHEHNU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTA, OCHOBAaHUE, COJIb, JJIEKTPOOTPULATEIBHOCTD, CTETIEHD
OKHUCJICHUSI, XUMUYECKasl peaKius, Ki1acCu(UKalUs peakuii: peakiuu
COEOMHEHUS, PEAKIINH PA3JIOKECHUS, PEAKLIUH 3aMEIIECHUS, PEAKIUN
0OMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUU, TEII0BOM 3D (PeKT peakiumu,
SJIpO aToMa, DJICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, PAANYC
aTOMa, XUMHUYECKas CBA3b, MOJIPHAS U HEMOJISIPHASL KOBAJICHTHAS CBA3b,
HMOHHAs CBSI3b, MOH, KATUOH, aHHUOH, pPACTBOP, MAacCOBas J10JIsl BEILIECTBA
(IpolieHTHAsi KOHIIEHTpPAIlUsi) B PaCTBOPE;
® UIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX MTOHATHI U
MIPUMEHSTH 3TU MOHSITHUA MPU OMTMCAHUM BEIIECTB U UX MPEBPAILICHUMN;
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HCITOJIH30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJISI COCTaBICHUS (hOPMYIT
BEIIIECTB U YPABHEHUM XUMHYECKUX PEAKITUH;

OMPENEIIATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTETICHb OKWCJICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX,
MIPUHAJICKHOCTh BEIIECTB K ONPENCIIEHHOMY KJIACCY COCAUHEHUN 110
dbopmyniam, BUJ XMMUYECKOU CBSI3U (KOBAJIECHTHASI U HOHHAS) B
HEOPTraHUYECKUX COCIMHECHUSIX;

packpbiBaTh cMbICH [lepuoguueckoro 3akona /. 1. Menaeneesa:
JIEMOHCTPUPOBATH IOHUMAaHUE MTEPUOANYECKON 3aBUCMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NoJiokeHus B [lepunonuueckoit cucreme,
3aKOHOB COXPAHEHUSI MAaCChl BEIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOTaJIpO;

OMKCHIBATh U XapaKTepu30BaTh Tabmuunyto hopmy [lepuoanueckoi
CUCTEMbl XUMUUYECKHUX IJIEMEHTOB: Pa3inyaTh MOHATUS «TJIaBHAS
noarpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)», Mansie u
OOJIbIIINE MEPUO/IbI, COOTHOCUTh 0003HAUCHHUSI, KOTOPhIE UMEIOTCS B
tabue «I[leprogmyeckas cucteMa XuMUIecKux memeHToB Jl. 1.
MeHienieeBay ¢ UMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHUX AJIIEMEHTOB (COCTaB U 3apsij siApa, 0OIIee YUCIO 3IEKTPOHOB
U pacIpeiesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XMMUYECKHE DJIEMEHThI, HEOpPraHUYECKUe BEIleCTBRa,
XUMHUUYECKHE peakiuu (10 YUCIIy U COCTaBY yYaCTBYIOIIUX B PEAKIUU
BEIIIECTB, M0 TETUIOBOMY (P deKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsi ONMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHA;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TPOTEKAHUSI XUMUYECKHUX ITPEBPAILICHHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JIOJII0 XUMUUYECKOTO dJIeMeHTa 1o (hopmyJie
COCIMHEHHsI, MACCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHATh OCHOBHBIE ONEPAlU MBICIUTEIbHON AEATEIbHOCTH — aHAIU3
U CHHTE3, CPaBHEHHE, 0000IIeHUE, CUCTEeMAaTU3alINIo, KilacCU(UKAIUIO,
BBISIBJICHUE TPUUMHHO-CJICICTBEHHBIX CBSA3EH — JJIsl U3y4YEHUsI CBOUCTB
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BEILIECTB U XUMUYECKUX PEAKIUI, ECTECTBEHHO-HAYYHbIE METOIbI
MO3HaHUS — HAOII0ICHHE, U3MEPEHHE, MOAECIUPOBAHNE, IKCIIEPUMEHT
(peasibHBI U MBICIICHHBIN );

® CJIEI0OBATh MPABUJIAM IOJIb30BaHUS XUMUYECKON NOCYI0M 1
71a00paTOpHBIM 000PYAO0BaHUEM, a TAKXKE MpaBUIaM OOPAILICHUS C
BEILIECTBAMHU B COOTBETCTBUH C UHCTPYKIUSMH MO BBIMOJIHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB IO MOTYUYEHUIO U COOMPAHUIO
ra3o000pa3HbIX BEUIECTB (BOJOPO/Ia U KUCIOPO/a), IPUTOTOBJICHUIO
PacTBOPOB C ONPEEIEHHON MaCCOBOM J10JIei pacCTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh U MPOBOJUTH XUMUUECKHE SKCIIEPUMEHTHI 10
pacIio3HaBaHMIO PACTBOPOB LIEJIOUYEH U KUCIIOT C MOMOILIBIO UHANKATOPOB
(;makmyc, heHondTanent, METUIIOPAHXK U APYTHE).

K xoHI1ty 00yuenus B 9 kijiacce npeaMeTHbIE pe3yIbTaThl HA 6A30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

® pacCKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MTOHATUM: XUMUYECKUM
AJIEMEHT, aTOM, MOJIEKYJia, HOH, KATUOH, aHUOH, MPOCTOE BEILIECTBO,
CJIOHO€ BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIIEHb
OKHUCJICHUSI, XUMUYECKasl pEaKIIMsl, XUMUUECKasl CBSI3b, TEIIOBOU 3PdeKT
peaKinu, MOJIb, MOJISIPHBIA 00BbEM, PACTBOP, IIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, FJEKTPOJUTHYECKAST TUCCOLIMAIIUS, PEAKIIUU HOHHOTO
oOMeHa, KaTaanu3aTop, XMMUYECKOe paBHOBECUE, OOpaTUMBIE U
HEOOpaTUMBbIE PEeaKIMHU, OKHUCIUTEILHO-BOCCTAHOBUTEIIbHbBIE PEAKIIUH,
OKHUCJIHUTEINb, BOCCTAHOBUTENb, OKHCIEHNE U BOCCTAHOBJICHHE,
aloTponus, aMpOTEepHOCTb, XUMUYECKasi CBA3b (KOBaJEHTHAs, HOHHAs,
MeTayuInyecKasi), KpUCTaJuIMuecKasi pelérka, Koppo3usi METaioB,
CIUJIaBbl, CKOPOCTh XMMUYECKOU peaKkuu, MPEAEIbHO I0IyCTUMAas
koHueHtpanua [IJIK BemecTna;

® IIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAILICHUII;

® UCIOJB30BATh XUMUYECKYIO CHUMBOJUKY JJISl COCTaBIEHUS (hOpMYJI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

® OIpEJEsATh BAICHTHOCTh U CTENEHb OKUCJIEHUS XUMUUYECKUX 3JIEMEHTOB B
COEJIMHEHUSIX Pa3IMYHOr0 COCTaBa, MPUHAJIEKHOCTb BEIIECTB K
ornpeaenéHHOMY KJIaccy COeIUHEHHI MO0 popMyJiaM, BHJI XUMHUECKON
CBs3U (KOBAJICHTHAs, MOHHAsI, METAJNINYECKasi) B HEOPraHUYECKHUX
COEIMHEHHUSIX, 3apsA]] MOHA 10 XUMHUUYECKOU GopMylie, XapakTep cpeibl B
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BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAUHEHUM, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbICH [leprnognueckoro 3akona /. 1. Menaeneesa u
JIEMOHCTPUPOBATH €r0 TOHUMAHHE: OMUCHIBATh U XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoandeckoi cuCTEMbl XUMHUYECKUX AJIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHAS NoArpynma (A-Tpynmna)» u «mododHas
noarpynmna (b-rpynna)», Mayible U 00JIbIIIME MEPUOJIBI, COOTHOCUTD
0003HaueHN s, KOTOPHIE UMEIOTCS B MIEPUOANICCKON TaOIHIIE, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB U 3apsij sAapa, O0IIee YUCIIO FIEKTPOHOB U
pacnpeneneHne ux 1o MMEKTPOHHBIM CIIOSIM), OOBSICHATH 001IIHe
3aKOHOMEPHOCTHU B U3MEHEHHUH CBOMCTB 3JIEMEHTOB M UX COCJIMHECHUI B
npejenax MajiblX IEPUOIOB U IIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATH XMMUYECKHUE DJIEMEHThI, HEOPraHUUYECKUE BEIECTBRA,
XUMUYECKUE PEaKIUu (M0 YKUCIY U COCTaBY YUaCTBYIOUIMX B PEAKIIUU
BEILIECTB, MO TETIOBOMY d(PeKTy, 10 UBMEHEHUIO CTETIEHEW OKUCICHUS
XUMHUYECKUX IJIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATDH) OOTHE U CHEIU(UIECKUEC XUMUIECKUE
CBOMCTBA MPOCTBIX U CIOKHBIX BELIECTB, MOJATBEPKIast ONUCAHUE
MpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX
XUMUYECKUX PEAKIIHIA;

COCTaBJISATh YPABHEHUS AJICKTPOTUTHUECKON TUCCOIUAIINHN KUCIIOT,
LIEJIOYEHN U COJIEH, ITOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO
oOMeHa, ypaBHEHUS PeaKIui, TOTBEPKAAOIINX CYIIIECTBOBAHUE
T€HETUYECKOU CBS3U MEXKY BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
PacCKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIINiA;
MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUUECKUX TPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MACCOBYIO JIOJIF0 XUMHUUYECKOTO AJIeMEeHTa 1Mo hopmyie
COCIMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIUu;
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coOJIIo1aTh MpaBUiia MOJIb30BaAHUSI XUMUUYECKOUN MOCY10M 1
J1a00paTOPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBUiia OOPAILICHUS C
BEII[ECTBAMH B COOTBETCTBUH C MHCTPYKITUSMU IO BHITIOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TI0 MOTYUYEHHUIO U COOMPAHUIO
ra3zo000pa3HbIX BENIECTB (aMMHaKa U YTIIEKUCIIOro rasa);

MPOBOAUTH PEAKIINH, OITBEPK/IAIOIINE KaUeCTBEHHBIN COCTaB
Pa3IMYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM MTyTEM XJIOPUI-, OpOMUI-,
noaua-, kapoonar-, pocdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHS 1 HOHBI H3yYE€HHBIX METAJIJIOB, PUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPaX HEOPTAaHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTIEPAIIMH MBICITUTEIIBHON ACATEIHPHOCTH — aHAIHA3
U CUHTE3, CpaBHEHUE, 000011IeHNnEe, CHCTEMATHU3AIINIO, BBISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBS3EH — /ISl K3yYCHUSI CBOMCTB BEIIECTB H
XUMUYECKHUX PEaKINi, ECTECTBEHHO-HAYYHBIC METOIbI IIOZHAHUS —
HaOII0IcHUE, U3MEPEHUE, MOJETHUPOBAHUE, SIKCTIEPUMEHT (peaibHbII U
MBICJICHHBIH ).

MMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KJIACC

Kona .
IIpoBepsiemble mpeAMeTHBIE Pe3yJabTaThl 0CBOEHUSI OCHOBHOI

NPoBepPsAEMOro N
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 00111eTr0 00pPa30BaHUs

pe3yJbTara

1 [To Teme: «IlepBoHauambHbIC XUMUYECKUE TIOHATHS
PacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATUHN: aTOM, MOJIEKYJIa,
XUMUYECKUI 3JIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BEILIECTBO, CMECH
(omHOPOIHAS U HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIPHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,

1.1 MaccoBast J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
XUMHYECKasl peakius, KiaccuuKaIms peakiuii: peakiiuu COSIUHECHHSI,
peaKnu pa3ioKeHHs, PEaKIMH 3aMEIIeHHUs, peaKIi 0OMeHa, IK30- U
SHJOTEPMHUUYECKHUE PEAKIH, TETUIOBOM 2P PEKT peakiuu, pacTBop,
MaccoBast J10JIsI BEIecTBa (TIPOIEHTHAS KOHIIGHTPAIIUs) B PaCTBOPE

12 WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITHH U

' MIPUMEHATH 3TU MOHATHUS MIPU ONMUCAHUY BEIIECTB U UX MPEBpaCHUI
13 MCIOJIb30BATh XUMHYECKYIO CUMBOJIMKY JIJISI COCTABIICHUS (POPMYJT
' BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN
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PACKpPBIBATE CMBICJI 3aKOHOB COXpPAaHCHUA MAaCChI BEUICCTB, ITIOCTOSAHCTBA

1.4
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHUs, 3aKOHA ABOTraipo
1.5 OTIPEEIISATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KIacCU(UIIMPOBATH XUMUYECKUE PEAKITNH (TI0 YUCITy H COCTAaBY
' YyYaCTBYIOIIMX B PEAKIMH BELIECTB, 110 TETIOBOMY dPEKTY)
1.7 BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIUHCIISTH MACCOBYIO J0JIK0 XUMUYECKOT0 3I€MEHTa o GpopmyJe
' COETMHEHMS,
1.9 BBIUUCIISITH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh €CTECTBEHHOHAYYHBIE METObI IO3HAHUS — HAOIIIOICHUE,
' HU3MEepeHue, MOICIMPOBAaHNE, IKCTIEPUMEHT (PEasIbHbII U MBICIICHHBII)
2 [To Teme: «BakHeimme npeaCcTaBUTENN HEOPTAHUYECKUX BEIIECTBY»
51 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHI: OKCUJ, KUCIIOTA,
' OCHOBAHHE, COJIb
59 OnpeeNsATh NPUHAMJICKHOCTh BEUIECTB K OMPEACIIEHHOMY KJIaccy
' CoeIMHEHHMH 10 hopMyIam
2.3 KJ1accu(pUIMpPOBATh HEOPTAHNYECKUE BEILIECTBA
XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB
2.4 Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsi OMUCAHUE IPUMEPAMH MOJIEKYJIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUU
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaU€CTBEHHOTO
2.5 COCTaBa, BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBpaIICHUI B
Pa3JIMYHBIX YCIOBUSX
CJIEI0BATh MPABUIIAM IMOJIb30BAHUSI XUMUYECKOW MOCYI0M U
1abopaToOpHBIM 000PYIOBAHUEM, & TAKXKE MPABUIIAM OOpaIECHUS C
BEILIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMU IO BBIITOJTHEHUIO
2.6

1a60paTOPHBIX XUMUYECKHUX OTBITOB IO MOTYYSHHIO B COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPO/Ia U KUCIOPO/a), TPUTOTOBICHUIO
pacTBOPOB C OINPEIEIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOIO BEUIECTBA,
IIaHUPOBATH U TPOBOAUTH XUMHUYCCKUC SKCIICPUMCHTEI 110
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pacIio3HaBaHHUIO PACTBOPOB LIETOYEH M KUCIOT C TOMOIIbIO HHIUKATOPOB
(makmyc, peHondTanenH, METHIOPAHK U APYTHE)

2.7

MIPOBOAUTDH PAcUEThI 110 YPaBHEHUIO XUMUYECKOM peakiuu

[To Teme: «llepuoanueckuit 3axoH u Ilepuoguueckas cucrema
xuMuueckux sneMenToB Jl. 1. MenzaeneeBa. CTpoeHue aToMOB.
Xumuueckasi cBsi3b. OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

3.1

PacKpbIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: SIAPO aToMa,
ANEKTPOHHBIN CJI0I aTomMa, aToMHasi opOUTab, palyc aToma,
XUMHYECKasl CBsI3b, MOJSIPHAS U HEMOJsIpHAsl KOBAJICHTHAS CBA3b,
3IEKTPOOTPHUIIATEILHOCTD, MOHHAS CBSI3b, MOH, KATHOH, aHWOH, CTETICHb
OKHUCJICHUS

3.2

KHaCCI/I(i)I/IHI/IpOBaTI) XUMHNYECKHUEC DJICMCHTBI

3.3

OIUCHIBATh U XapaKTepu3oBaTh Tabauunyto Gopmy [leproanueckoit
CHCTEMbl XMMUYECKHX JIEMEHTOB: PAa3JIMYaTh MOHATHS «TJIaBHAS
noarpynna (Arpymnmna)» u «mnodounas noarpynna (brpymnmna)y, «mansie» u
«O0JIBIITHEY TIEPHOIBI

3.4

packpsiBaTh cMbici [lepronnueckoro 3akona J[.1. Menneneena:
JEMOHCTPHUPOBATH MOHUMAHUE TTEPUOIMIECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojokeHus B [lepuoguueckoit cucteme

3.5

COOTHOCUTH 0003HAUYEHHUSI, KOTOpbIe MMetoTcs B Tabnue «[leprnoauueckast
cuctemMa XuMudeckux 3iemeHToB .M. MenneneeBa» ¢ Y4MCI0BBIMU
XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsiy siapa, 00IIee YHCIIo AIEKTPOHOB U paclpeielieHUe HX 0
ANEKTPOHHBIM CJIOSIM)

3.6

OMpeacC/EATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

OTpeAeIIATh BUJ XUMUYECKON CBA3M (KOBaJCHTHAsI U HOHHAs) B
HEOPTraHMYECKUX COCTMHEHUSIX

9 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJabTATbI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHUs
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[To Teme: «BemecTBO U XMMUYECKasT PEAKIUSDY

1.1

PACKpbIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX IIOHITHI: pacTBOp,
3JEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JIEKTPOIUTHUECKAs TUCCOLUALNSA,
peaKIi HOHHOTO 00OMEHA, KaTaIu3aTop, XUMUIECKOE paBHOBECHE,
oOpaTuMbIe ¥ HEOOpaTUMBIE PEAKITHH,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIIUTEIb,
BOCCTAHOBUTEJb, OKUCIICHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(}OTEepHOCTh, XUMUYECKAsI CBSI3b (KOBAJICHTHASI, HOHHAS,
METaJUTMYECKast ), KpUCTAIUINYECKAs peHIETKA, CIIaBbl, CKOPOCTh
XUMHUYECKON peaKkuu

1.2

HITIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH U
MMPUMCHATH OTU MMOHATHSA IMPU OMMUCAHUN BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS JIEKTPOJUTHUUECKON AUCCOLMALIUHU KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE M COKPAILIEHHBIE YPABHEHMSI pEaKIUI
MOHHOTrO 0OMeHa

1.4

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUN
MOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOTO OajaHca STUX PeaKuil

1.5

MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKOM peakiuu

Ilo Temam: «HemeTamnsl 1 uX coeauHeHus» U «MeTaluibl U X
COEIUHEHUS)

2.1

XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME U CIICITM(PUICCKAE XUMUIECKHE
CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, OATBEPKIasi OITUCAHUE
MIpUMEpaMu MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLIUn

2.2

COCTaBJIATH YpaBHCHHUA peaKuHﬁ, MOATBCPKAAIOIIUX CYIHICCTBOBAHHUC
TeHETUYECKOM CBS3U MECKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUUECKUX MPEBPALEHUN B Pa3INUHBIX
YCIIOBUSIX

2.4

CJIEI0BATh MPABUIIAM IOJIb30BAaHUS XUMUYECKOU MOCYI0M U
1abopaToOpHBIM 000PYIOBAHUEM, a TAKXKE MPABUIIAM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIMSMH TIO BBITOJHEHHIO
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na60paT0prIx XUMHYCCKUX OIIBITOB IO IMOJTYYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIEKHUCIIOTO ra3a)

2.5

MPOBOINTH PEAKIINH, TIOATBEPKIAIOIINE KAYECTBEHHBII COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpOMUI,
noaua, kapOoHart, pocdar, cuuKaT, CyabpaT, THIAPOKCUINOHbI, KATHOHBI
aMMOHWUSI, NOHBI U3Y4YEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

[To Teme: «XuMHS U OKpY>Karoliasi cpeaar

3.1

pacKphIBaTh CMBICII OCHOBHBIX XxuMHuueckux nousatuii: [1/IK Bemectna;
KOppO3usl METaJJIOB

3.2

MIPUMEHSTh OCHOBHBIC OTIEPAIIMHA MBICIIUTEIBHOM IeITeIbHOCTH — aHATH3
Y CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATH3aIINIO, BBISIBJICHUE
MIPUYHUHHO-CJICICTBEHHBIX CBS3CH — /I U3yYCHUS CBOMCTB BEIIECTB U
XUMHYECKHUX PEaKIIHii; €CTECTBEHHOHAYYHBIC METO/IbI IIO3HAHUS —
HaOJTI0ICHNE, U3MEPECHUE, MOJICTTMPOBAHUE, SKCIICPUMEHT (peabHbIH 1
MBICJICHHBIN )

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIIACC
Kona IIpoBepsiemMblii 3JIEMEHT COJEePKAHUSA
1 [lepBoHayanbHBIE XUMUYECKHUE ITOHATHS
11 IIpeamer xumun. Poinp XMMHUM B )KM3HU YEJIOBEKA. XUMUsA B CUCTEME HayK. Tena u
' BellecTBa. Ou3nUecKrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
12 [TonsiTue 0 MeTo/Iax Mo3HaHus B XUuMuU. Yuctele BemiecTBa U cmecu. CriocoObl
' pasjesieHust CMeceit
13 ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMUYECKHUX JICMEHTOB.
' [IpocTblie u CoXKHBIE BellecTBa. ATOMHO-MOJEKYJISIPHOE YUSHHE
Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
1.4 MIOCTOSTHCTBA cocTaBa BeulecTB. OTHOCHUTENbHASI aTOMHas Macca. OTHOCUTEIbHAs
MOJIEKYJISIpHAst Macca. MaccoBast 107151 XMMHUYECKOTr0 3JIEMEHTA B COSUHEHUN
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1.5

KommuectBo BemectBa. Moib. MossipHas macca. B3auMocBsI3b KOTMYECTBA, MACChI
W YHCTIa CTPYKTYPHBIX €IMHUIL BemiecTBa. PacyéThl mo opMysiaM XUMHYECKHX
COE€IMHEHUN

1.6

dusnueckre U XMMHUYECKHE BJIeHUS. XUMHUYECKas peakus 1 e€ Npu3Haku. 3aKOH
COXpaHEHMs MacChl BeleCTB. XUMHUUYecKue ypaBHeHHs. Knaccudukams
XMUMUYECKHX peakluil (COeMHEHUs, pa3IoKeHHs, 3aMeLIeHUs, 0OMEHa)

1.7

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY/I0M, C ITPaBUJIAMHU
paboTel B 1abopartopuu U mpuéMamMu o0paIieHus ¢ 1abopaTopHBIM
000pyI0BaHUEM, U3YUYEHHUE U ONHCaHHe (PU3NUECKUX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BEIIeCTB, HabmoaeHne Gpu3ndeckux (MIaBIeHHe BOCKa, TasHUE
Jb/la, pacTUpaHUE caxapa B CTYIKe, KUIIEHWE U KOHJIEHCAUs BOJIbI) U XUMUYECKUX
(ropeHue cBeuH, MPOKATMBAHUE METHOM MPOBOJIOKH, B3aUMOJEHCTBUE MEJIA C
KHCIIOTOH) SIBIICHUH, HAOIIOCHHUE U OMKUCAHUE TIPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peaKinii (pas3iokeHne caxapa, B3auMOJICHCTBUE CEPHOU KHCIIOTHI C
xJopuaoM 6apusi, paznoxenue ruapokcuaa meau(ll) mpu HarpeBanum,
B3aUMOJIeiCTBHIE Kene3a ¢ pactBopoM coiu meau(ll), mzydenue cnoco6oB
paznenenus cMeceil (¢ TOMOIIbI0 MaruHuTa, pUIbTpOBaHUE, BhIIAPUBAHUE,
JTUCTHILISIUS, XpoMaTorpadus), MpoBeIeHNEe OYHCTKH MOBAPEHHOMN COJIH,
HaOJII0/IEHUE U OMTMCAHUE PE3YJIBTATOB MPOBEACHUS OMBITA, HILTIOCTPUPYIOIIETO
3aKOH COXpaHEeHHs MacChl, CO3JaHUE MOJIeJIeil MOJIeKYI (IIapOCTePKHEBbIX)

Baxueiiue npeacTaBUuTeIn HEOPraHUIECKUX BEIIECTB

2.1

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucimopos — a5ieMeHT 1 mpocToe
BeliecTBo. Haxoxxaenue kuciopoja B mpupoje, Gu3nieckue 1 XuMHUIeCKue
cBoiicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenne kucnopoaa. CriocoOs
MOJTyYeHHUsl KUCTIOpO/ia B Ta00paTOpUH U MPOMBIIIIeHHOCTH. KpyroBopoT
Kuciopo/ia B mpupojie. O30H — aJJIOTpOoINHas MOAU(DUKAIMS KUCIOpOAa

2.2

TennoBoit 3¢ pexT XuMHUIeCKOoi peakiy, TePMOXUMHUYECKUE YPaBHEHHS, 9K30- U
SHAOTEPMHUUYECKHE PEAKIMK. TOIIMBO: yrojab U METaH. 3arpsA3HEHHUE BO3yXa,
yCUJICHUE TAapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOsI

2.3

Bonopoa — aneMeHT u ipocroe BeniecTtso. Haxoxaenue Bogopoaa B npupose,
¢buznyecKkre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MOTyYEHUSI.
Kucnors! u conu

2.4

2.5

MossipHblit 00bEM ra30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHUSIM

duznueckue cBoiCcTBa BoAbL. Bona kak pactBopureins. PactBopel. HacsieHHble u
HEHACBIIICHHBIE PaCTBOPBL. PacTBOPUMOCTS BellecTB B Boje. MaccoBast 101t
BELIECTBA B pacTBOpe. XMMHUECKHE CBOMCTBA BoAbl. OcHOBaHusA. Posb pacTBOpoB
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B IIPUPOJIE U B )KU3HM 4yesioBeka. KpyroBopot Bojbl B Ipupojie. 3arpsi3HEHHE
IPUPOJHBIX BoA. OXpaHa ¥ OYMCTKA IPUPOIAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequnenuii. Oxcunpl. Kinaccuduxarus
OKCHJIOB: cojieoOpa3yromine (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U
Heconeobpa3zyromnue. Homenkiatypa okcumoB. Gu3nveckue 1 XUMHUYECKHE
cBolcTBa OKCcUI0B. [Tonyuenue okcuaoB

2.7

OcnoBanus. Kiaccudukaiysi OcHOBaHMIA: MIETOYN U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBaHMil. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBAHHMIA.
[Tonyuyenue ocHOBaHUI

2.8

Kucnotsl. Knaccudukamms kucinot. Homenknarypa kucior. @usnyeckue u
XUMHUYECKHUE CBOMCTBA KUCIIOT. Psaa aktuBHOCTH MeTaiioB H.H. bekeTosa.
[Tonydyenue KUCIoT

2.9

Conu. Homenknatypa cosneid. @u3nueckue 1 XUMUYECKHE CBOMCTBA COJICH.
ITommyuyenue coieit

2.10

I'emetmueckas cBSI3b MCXKAY KilacCaMMi HEOPTraHUYCCKUX Coe)II/IHeHI/Iﬁ

2.11

XUMHUYECKUH IKCTIEPUMEHT: KaUeCTBEHHOE OIPEAEIICHUE COAECPKaHUs KUCIOPO1a
B BO3/IyXe, MOJTy4YeHHe, coOupaHue, pacro3HaBaHue U H3yUYeHUE CBOWCTB
KHCII0pO/1a, HAaOJII0JeHHE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBUS
BO3HUKHOBEHHUS U MPEKpaIleHus ropeHus (1moxapa), 03HaKoMJIeHHe ¢ o0pasiamMmu
OKCHJIOB U OIMCAHUE MX CBOWCTB, MOy4YeHUE, COOMpaHue, paclio3HABAHKE U
M3y4YEeHHE CBOMCTB BOJIOpOa (TOPEHHE), B3AUMOICHCTBUE BOJIOPOAA C OKCHAOM
Menu(ll) (Bo3MOXKHO HCTIONB30BaHUE BUICOMATEPUAIIOB), HAOIOIeHHE 00pa3IoB
BELIECTB KOJMYECTBOM 1 MOJIb, HCCIIEJOBAHHE OCOOCHHOCTEN pacTBOPEHUS
BELIECTB C Pa3JIM4YHOI pacCTBOPUMOCTHIO, IPUTOTOBIEHUE PACTBOPOB C
OnpeAeNEHHON MacCCOBOM J10JIEN PACTBOPEHHOIO BELIECTBA, B3aUMOJAEHCTBUE BOJbI
C MeTaJulaMH (HaTpUeM U KalbliieM) (BO3MOXHO UCIIOJIB30BaHUE
BUJICOMATEPHUAIIOB), OIIPEEIICHUE PACTBOPOB KUCJIOT U IIEI0YEH C MOMOIIBIO
WHJUKATOPOB, UCCIIEIOBAHUE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB Pa3IMUHbIX
KJIACCOB, HAOJIIOICHUE N3MEHEHUS OKPACKHU WHANKATOPOB B PACTBOPAX KUCIIOT U
nienodeit, u3ydenue Bzanmoaeiicteus okcuaa meau(ll) ¢ pactsopom cepHoii
KHCJIOTBI, KUCJIOT C METaJNIaMH, PEaKLIMi HEUTpaIu3aluu, oIyyeHue
HEPaCTBOPUMBIX OCHOBAHHH, BRITECHEHHE OJJTHOTO METajlia IPYTUM U3 pacTBOpa
COJIM, PELICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeline Kiaccol
HEOPraHUYECKUX COEAUHEHUIN
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Ilepnonnueckuit 3akoH u [lepuoanyeckas cucteMa XMMHU4ECKUX 351eMeHToB J1.1.
MemnpneneeBa. CtpoeHue aToMOB. XUMHUeCKasi CBsI3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

3.1

[lepBbie NOMBITKY KIacCUPHUKAIIUN XUMUYECKUX 31eMEeHTOB. [loHsATHE 0 rpynmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U I1I€JIOYHO3EMEIIbHBIE METAJLIbI, FAJIOTEHBI,
MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(pOTEepHbIE OKCU/IBI U
THJIPOKCHU/IbI

3.2

Ilepnonnueckuit 3akoH. [lepuoanueckas cuctemMa XMMUYECKUX d1eMeHToB [1.1.
MenneneeBa. Kopotkoneproanas u niauHHonepuoanas ¢popmsl [lepuoauueckoit
cucteMbl XuMuueckux daemeHToB J[.M. Menneneesa. [lepuonsl u rpynmsl.
DU3NYECKHUI CMBICII OPSAJKOBOTO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIBI dJIEMEHTA

3.3

Crpoenune atoMoB. CoctaB aToMHBIX a1ep. M3oTonsl. DnekTponsl. CTpoeHue
AIEKTPOHHBIX 000J0YEK aTOMOB NEePBbIX 20 XUMHUUECKHUX 3JIEMEHTOB
ITepnonnueckoii cucremsl [I.1. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTa 1o ero nonoxeHuto B [lepuoauueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XUMUYECKUX JIEMEHTOB,
METAJUTMYECKUX U HEMETAININYECKUX CBOMCTB IO IPYIIIIAM U NeprogaM. 3HaUeHNe
IIepuonnueckoro 3akoHa u [lepnoarueckor CUCTEMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTHA HayKu U npaktuku. [[.1. Mennenees — y4€Hbli U IpaskJaHUH

3.5

Xumudaeckas cBsi3b. KoBasieHTHas (MOJIsipHAst ¥ HETIOJISIPHAST) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEeHTOB. loHHas CBS3b

3.6

Crenenb okucieHrs. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakinu. [Iporecchl
OKHMCJIICHUA U BOCCTAHOBJICHUA. OKI/ICJ’II/ITGJ’II/I U BOCCTAHOBUTCIIN

3.7

XUMUYECKUH SKCIEPUMEHT: U3y4eHHEe 00Pa3I[0B BEIIECTB METAIIJIOB U
HEMETAJJIOB, B3aUMOJICHCTBHE TMAPOKCH/Ia IMHKA C paCTBOPaMU KHUCIIOT U
[IEJI0YEH, MPOBEAEHUE OIBITOB, WJUTHOCTPUPYIOIINUX TPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIX Peaklnii (rOpeHue, peakuu pa3ioKeHHs, COSTUHEHHS )

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

BemectBo u xumudeckas peakuus. [lopropenue
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1.1

[Tepnonnueckuii 3axoH. [leproandeckas cuctema XMMU4ECKUX 3J1eMeHToB J1.1.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX NEPHUOJO0B, KalIUs, KaIbLs U X
COEIMHEHUI B COOTBETCTBHH C IIOJIOKEHUEM 3JIeMeHTOB B [lepunoauueckoit
CHUCTEME U CTPOEHUEM HX aTOMOB

1.2

CrpoeHne BeniecTBa: BUIbl XUMUYECKON CBA3HU. THIBI KPUCTAININYECKUX PEILETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNINYECKON PEIIETKU U BUAA
xuMHuueckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX BELIECTB
(MexayHapo/iHasl U TpUBHAJIbHAS ). XMMUYECKHE CBOWCTBA BEIIECTB, OTHOCALINXCS
K pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAasl CBA3b
HEOPraHUYECKHUX BEIECTB

1.3

Knaccudukanus XUMUYECKHUX PEaKIii O pa3IUYHbIM MpU3HAKaM (110 YUCITy U
COCTaBy yYacCTBYIOUIMX B PEaKIMH BELIECTB, I10 TEILIOBOMY 3¢ (deKTy, o
U3MEHEHUIO CTEeTeHEeH OKUCIIEHUS! XUMUUECKUX AJIEMEHTOB, 110 00paTUMOCTH, 110
YUYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUECKUE PEaKLUH, TEPMOXUMHUECKUE
ypaBHeHUs. [IoHATHE O CKOPOCTH XMMUYECKOW pEaKIINu

1.4

ITonustre 00 O6paTI/IMLIX u H€O6paTI/IMBIX XUMHYCCKUX PCAKIUAX. Ilonstue o
TOMOI'CHHEBIX U I'€TCPOIrCHHBIX PCAKIUAX. IloHsaTHEe 0 XUMHUUECKOM PaBHOBCCHH.
d)aKTopm, BJIMAIOIIHUE HA CKOPOCThH XHUMHAYECKOM PC€aKru U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

1.5

OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIINH, HIEKTPOHHBIN OanaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHOM peakuuu. CocTaBlieHne ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C HCIIOJIb30BAHUEM METO/1a
3JIEKTPOHHOIO OanaHca

1.6

Teopust 3eKTPOTUTHUECKON TUCCOLUAIIMN. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALIMN BELIECTB C Pa3IMUYHbIMU BUJAMU
xuMudeckol cBs3u. Crenens qucconuanyu. CHUIbHBIE U C1a0bIe JIEKTPOJIUTHL.
Peaknuu nonHoro oOMeHa. Y clioBusi MpOTeKaHUs peakliii HOHHOTO 0OMeHa,
MIOJTHBIE U COKpAIIEHHbIC HOHHbBIE YpaBHEHUS peakuuid. CBOHCTBA KHUCIIOT,
OCHOBaHUH U COJIEH B CBETE NPEJCTABICHUIN 00 3JIEKTPOIUTHUECKON
nucconunanuu. KauectBeHHbIe peakiiuu Ha MOHBL. [loHsATHE O THApPOIH3E coneit

1.7

XUMHYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE C MOJICIISIMU KPUCTATTMUECKIX
pPEETOK HEOPTAaHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa u
aJMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATPHS); UCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOM PeaKkiuu OT BO3ACHCTBUS Pa3IUYHbIX (PaKTOPOB;
UCCJIETOBAHHE 3JIEKTPOIMPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLUAIIUU
KUCJIOT, I1IeJIouel U coeil (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB);




31

MMPOBCACHUEC OIBITOB, NIUIIOCTPUPYIOIIHX NPHU3HAKHU IIPOTCKAHUA peaKHI/II\/JI HNOHHOT O
oOMeHa (00pa3oBaHHE OCajKa, BBIICICHHE ra3a, 00pa30BaHUE BOJIBI); OIBITOB,
WUTIOCTPUPYIOIIUX TIPHMEPhI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil
(ropeHue, peakiiy pa3aoKeHusI, COeTUHEHHUS ); PACIIO3HABAHNE HEOPTaHUIECKUX
BEIIECTB C MOMOIIBIO KAYECTBECHHBIX PEAKIIMil HA HOHBI; PEIICHUE
OKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannel 1 ux coequHEHUS

2.1

2.2

OO01mmas xapakTepucTuka rajJoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble CTeTeHU okucieHus. CTpoeHue u pu3ndecKre CBOUCTBA MPOCTHIX
BELIECTB — TAJIOTEHOB. XMMUYECKUE CBOWCTBA HA IIPUMEPE XJI0pa
(B3auMoJeiicTBUE C METaJUIaMH, HEMETAJUIaMHy, 1iesiodyaMu). XJI0pOBOAOPOA.
ConsiHast KUCIIOTa, XUMHUYECKHUE CBOMCTBA, [T0JIy4eHUE, IpUMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJIOPO/1a HA OPTaHMU3M UelloBeKa. BaskHelme XJI0puapl U uX
HaXO0XJIEHHUE B IPUPOJIE

O61as xapakrepuctuka 31eMeHToB VIA-rpynmnbsl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pU3nIecKrue CBOHCTBa
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOMHBIE MOAUDUKAIIIH KHCIOpOaa
U cepbl. XUMUYECKHUe cBoiicTBa cepbl. CepoBOIOPOA, CTPOCHUE, PUINUECKUE U
XUMHUYecKHe cBoMcTBa. OKCHUIBI CEphl KaK MPEeCTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, QU3NIECKUe U XMMHUECKHUE CBOMCTBA (00IHe KaK
NpEeCTaBUTEIIS Kilacca KUCIIOT U crienupuueckue). XMMUYECKUe PeaKIny,
JeKaliue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOTYYEHUs] CEPHOM KHCIOTHI.
[Tpumenenne. Conu cepHOM KUCIIOTHI, KAYeCTBEHHAS PEaKIUs Ha CyIb(haT-uoH.
Haxoxnenue cepbl 1 €€ coeAMHEHUH B IpUpoe. XUMMUYECKOE 3arpsI3HEHHE
OKpY KaroIleH cpesibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE T0XKIH, 3arPsI3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAILICHUS

2.3

O61mas xapakrepucTtuka 31eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIEHUS. A30T, paCpOCTPaHEHUE B IPUPOJIE,
¢u3nyeckre U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHUAK, ero
(u3nueckre u XUMUYECKUE CBOWCTBA, Mody4YeHue u npumeHeHue. Coiau aMMOHUS,
ux (pusmyeckue U XMMHUYECKHEe CBOICTBa, MpruMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasI KHCJIOTA, € MoydeHue, (Gu3ndecKiue 1 XuMUIECKHe
cBO¥icTBa (0OIIME KaK MPEICTaBUTENS KJIacca KUCIOT U Celu(hUIecKre).
Hcnonp30BaHne HUTPATOB U COJIEW aMMOHMS B KaU€CTBE MUHEPAJIBHBIX
yaoOpeHnii. XuMHUYeCKOe 3arpsi3HEHIE OKPYKAIOIIEH Cpeibl COSTMHCHUSIMH a30Ta
(KUCIOTHBIE JOXKAU, 3arpsiI3HEHUE BO3/1yXa, TOYBbI U BOJOEMOB)

2.4

®docdop, amnorponHsie Moaudukanuu docopa, pusnueckre 1 XuMHIECKHE
cBorictBa. Okcua pocdopa(V) u dhochopHas kuciaora, GU3NIECKUE U XUMUIESCKHE
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CBOIicTBa, mosydenue. Mcnonabs3zoBanue GpochaTtoB B KauecTBE MUHEPAIBbHBIX
ynoOpeHuii

2.5

O6mmas xapaktepuctuka 35eMeHToB |V A-rpyrimbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. YTJEepO/, aJlFIOTPOIIHbIE
MOIUHUKAIH, PACIPOCTPAHEHUE B MIPUPOJE, (PU3HUECKHE U XUMHUECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupoje. OKcuasl yriiepoaa, ux
(u3nueckre U XUMUYECKUE CBOWMCTBA, ICMCTBHE HA JKUBBIE OPraHU3MBbl,
MOJIy4€HUE U TIPUMEHEHHUE. DKOJIOTHYECKUE MPOOIEMBL, CBI3aHHbBIE C OKCHIOM
yraepoaa(lV); rumoresa rio0abHOTO MOTSIUICHUS KIIMMATA; ITAPHUKOBBIH

s dexT. YroapHas KUCIOTa U €€ CONU, UX (PU3NIECKUE U XUMUYECKIE CBOICTBA,
nojy4eHue u npuMeHenune. KauectBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIUHE, POMBIIIIEHHOCTH U CEIbCKOM
XO03SIUCTBE

2.6

HepBOHaanBHBIe MMOHATHS 00 OpPraHNYCCKHUX BCHICCTBAX KAK O COCIUHCHUAX
yria€poaa (MeTaH, OTaH, OTHUJICH, alICTUJICH, O9TaHOJI, INIMICPUH, YKCYCHasa KI/ICJ'IOTa).
Hx cocTaB 1 XUMHYECKOE CTPOCHHUCE. IlonsTHE 0 OMONIOTHYECKH BaXKHBIX
BCIICCTBAX: XUpaX, 6CJ'[KaX, YIiaeBogax — 1M UX POJIK B )KMU3HHU YCJIOBCKA.
MaTCpI/IaJ'ILHOC CAUHCTBO OPTaHUYCCKUX U HCOPTaHNYCCKUX COeIUHEHUI

2.7

Kpemuuii, ero pusnueckue 1 XMMHUECKHUE CBOMCTBA, MTOJIyY€HNE U IPUMEHEHUE.
Coenunenus kpemHus B mpupoze. O0iiue mpeacTaBieHust 00 OKCHe
kpemuus(1V) u kpemaneBoit kuciaore. CUITHKATHI, KX UCTIOJIL30BAHUE B OBITY,
MeIHUIMHE, TPOMBIIUIEHHOCTH. BaskHel111e cTponuTeNbHbIE MaTepUAIIbL:
KepaMHKa, CTEKJI0, IEMEHT, OETOH, kene300eToH. [IpobaemMbr 6e30macHOro
WCIIOJIb30BAHUS CTPOUTEIIBHBIX MAaTEPHUAJIOB B TTIOBCEAHEBHOM YXKH3HU

2.8

XUMUYECKUH KCTIEPUMEHT: U3y4eHHEe 00pa3I[0B HEOPraHMUECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEICHNE KAYECTBEHHBIX PEaKluil Ha XJIOPHI-HOHBI
¥ HaOJII0ICHHE MPU3HAKOB UX MMPOTEKAHHUS; OTIBITHI, OTpaKarOIne GU3HISCKUEC U
XUMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COCIMHEHUN (BO3MOYKHO HCITOJIb30BAHNE
BUJIECOMaTEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3iaMu XJIOPUA0B (TaJIOTeHHIOB);
03HAaKOMJICHHE C 00pa3laMH cephl U €€ COeTMHEHUSIMHU (BO3MOKHO UCIIOJIb30BAHNE
BUJICOMATEPHAIIOB); HAOIIOJEHUE TIpoliecca OOYTIIMBaHUS caxapa IMoJ ICUCTBHEM
KOHILICHTPUPOBAHHOW CEPHOU KUCIIOThI; U3YYEHUE XUMUYECKUX CBOMCTB
paz0aBICHHON CEPHOI KUCIOTHI, MPOBEACHUE KAUECTBEHHOW PEaKIuy Ha Cybdar-
WOH 1 HaOIo/IeHre pU3HaKa e€ MPOTEKaHUs; 03HAKOMJICHHE C (PU3NIECKUMU
CBOMCTBaMHM a30Ta, pocdopa u ux coequHEHUH (BO3MOXKHO HCITOIH30BAHUE
BHJIEOMAaTEpPHaJIOB), 00pa3amMu a30THEIX U (OChHOPHBIX YI0OPECHHIA; MOTyUeHUE,
coOupaHue, paclio3HaBaHKUE U U3yUeHUE CBOWCTB aMMHUAKa; MPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha HOH aMMOHUS U GocdaT-uoH U U3yUCHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KUCTIOTHI C MEJIBIO
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(BO3MOYKHO MCIIOJIb30BAHUE BHCOMATEPUAIIOB); H3YYCHUE MOJICIICH
KPUCTATMYECKHUX PemETOK anmasa, rpadura, Gyiepena; 03HaKOMICHHE C
MPOLIECCOM aJCOPOLINHU PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YTJIIEM U
yCTPOMCTBOM MPOTHBOTa3a; MOIyueHHe, COOMpaHue, paclio3HaBaHHE U U3YyUCHHE
CBOMCTB YIJICKHCIIOTO Ta3a; MPOBe/ICHNE KaueCTBEHHBIX Peakiuii Ha KapOoHaT- 1
CHUJIMKAT-UOHBI U U3YUCHHUEC ITPU3HAKOB UX MMPOTCKAHHA, O3HAKOMIICHUC C
HpOHyKHHeﬁ CUIJIMKAaTHOU MPOMBINIJICHHOCTH,; pCIICHUC SKCIICPUMECHTAJIbHBIX
3aja4 1o TeMe «BakHelne HeMeTauTbl B UX COCTUHCHUSD)

MeTtamisl 1 uX COCIUHCHUA

3.1

3.2

OO61mas XxapakTepUCTUKa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nonoxxkenus B [leprnoandeckon cucteMe XuMU4eCcKux 3semMenToB .M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHne MeTauioB. MeTainyeckast CBs3b U
METAJUTMYECKask KpUCTAIUTMYECKas peléTKa. DIEeKTPOXUMHUUECKUH PsiJT
HaIpsKEHUH METaJIOB

Ou3nuecKkue U XUMUYECKHE CBOMCTBA MeTaiioB. O0mIre crnocoObl MoTydeHHs
MmeTasuioB. [IoHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (cTajib, YyTr'yH, JIOPATIOMUHNAN, OPOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBILIEHHOCTH

3.3

[Ilenounble MeTAIUTIBL: TTOJ0KEHUE B [Ieproinueckoi cucTeMe XMuMUYECKUX
snemenToB J[.MI. MeHeneeBa; CTpoeHHE X aTOMOB; HAX0XK/IEHUE B IPUPOJIE.
duznueckre 1 XUMUIECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kajust). OKCHIIBI 1
TUAPOKCHUIBI HATPHS U Kanus. [[puMeHeHne MEeT0YHBIX METAIOB U X
COEIMHEHU M

3.4

[IlenouHO3eMENBHBIE METAJUTIBI MArHUM M KaJIbLIUA: ToJIokeHHue B [lepuognyeckoit
cucTemMe XuMuudeckux anemeHToB /.M. MenaeneeBa; CTpo€HHE UX aTOMOB;
HaXOXJeHHue B npupoje. Pu3nyeckre 1 XMMUUYECKHE CBOMCTBA MarHus U KaJIbIusl.
Baxueiimume coequHenus Kaiblus (OKCH, TUAPOKCU]T, coJn). JKECTKOCTh BOABI U
crocoObl €€ ycTpaHeHUs

3.5

AnromuHuil: nonoxenue B [lepuonnyeckoil cucremMe xXumMuueckux anemeHTos 1. 1.
MeHeneesa; CTpOCHUE aTOMa; HaX0XKI€HUE B Ipupoje. Gusndeckue u
XMMHUYECKHE CBOMCTBA alfoMUHUS. AM(OTEpHbIE CBOMCTBA OKCUA U THAPOKCHIA
AJTFOMHUHHUS

3.6

Keneso: nonoxenue B [lepuoanueckoit cucreme xumuueckux snemeHTon (.M.
MeHeneeBa; CTpOCHHE aTOMa; HaXOXKJIeHHe B pupoje. Puzndeckue u
XUMUYECKHE CBOMCTBA jkene3a. OKCUIbI, THAPOKCH B U comu sxene3a(ll) u
xenesa(lll), ux cocras, cBoiicTBa U NosryueHue
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3.7

XUMUYECKUH 3KCTICPUMEHT: 03HAKOMJICHHE C 00pa3IlaMy METAJLIOB H CIJIABOB, UX
(hM3HUECKUMHU CBOMCTBAMU; H3yUEHUE PE3yIbTATOB KOPPO3HH METAIIIOB
(BO3MOKHO HCITIOJIb30BAHHME BUICOMATEPUATIOB), OCOOEHHOCTEH B3aUMOACHCTBUS
OKCHJIa KaJIbLIMSl U HATPUS C BOJOM (BO3MOKHO HCITOJIb30BaHUE
BUJICOMaTEPHAJIOB); UCCIIETOBAHNE CBOMCTB KECTKOM BO/BI; IPOIECCa TOPEHHUS
Kele3a B KUCJIOpoe (BO3MOXKHO MCIIOIh30BaHUE BHICOMATEPHUAIIOB); IPH3HAKOB
NPOTEKaHUsI KAYECTBEHHBIX PEaKIUi Ha MOHBI (MarHus, KaJbIUsl, aTFOMUHUS,
uHKa, xene3a(ll) u sxeneza(lll), megu(ll); Habmronenue u onucaHue MPoLECCOB
OKpaIlIMBaHUs TUIAMEHU MOHAMU HATpUs, KaJIus U KaJlbLus (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAJIOB); HCCIIeI0OBaHIE aM(OTEPHBIX CBONCTB
THIPOKCHU/IA AJTFOMUHUS ¥ THAPOKCH/IA INHKA; PEIICHUE IKCTICPUMEHTATBHBIX
3a7a4 1o reme «BaxkHenmme MeTaJulbl U UX COCTUHEHUD)

4 X¥MHMS M OKpyXKaromas cpeaa

4.1

Hosble maTepuaibl 1 TeXHONOrMU. Belectsa 1 MaTepuasl B IOBCETHEBHOU
JKU3HU 4eJI0BeKa. XUMHUA U 30pOBbE. be3onacHoe NCIOIb30BaHNE BEUIECTB U
XUMHUYECKHX peakiuii B ObITy. [lepBas momoluis npu XUMHUYECKUX 0KOrax U
OTPAaBJICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKOM IPAMOTHOCTU. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEeH
cpenbl [I/IK. Ponb xuMuu B perieHnu sxonorundeckux mnpoodiem. [pupoansie
UCTOYHUKH YTIJIEBOIOPOIOB (yTOJb, IPUPOIHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepadOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: U3y4YeHHE 00pa31[0B MaTEpHaIOB (CTEKIIO, CIUIABbI
METaJIJIOB, MTOJINMEPHBIE MaTEPUaJIbl)

INPOBEPSAEMBIE HA OI'D 10 XUMHWHN TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHO OBPA3OBATEJBbHOM MPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

Kon

IIpoBepsiemble TpeOOBaHMS K NMPeAMETHBIM pe3yJbTaTaM 0a30BOro

NMPOBEPSIEMOr0 | YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMblI
TpedoBaHus OCHOBHOTI0 0011ero oopa3oBanus Ha ocHoBe PI'OC
1 IIpencraBnenue:

0 MT03HABAEMOCTH SIBJICHUN MPUPO/IbI, TIOHUMaHUE OOBEKTUBHOM
1.1

3HAYUMOCTH OCHOB XMMHUYECKON HaYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTA O0IIeH KyJIbTypbl U MPAKTUUECKOM




35

ACATCIIBHOCTH Y€JIOBCKA B YCIIOBUAX COBPEMCHHOT'O O6HI€CTBa;
IMOHUMAHHUEC MECTAa XUMUHU CPCAU NPYTIUX CCTCCTBCHHBIX HAYK

1.2

O HaAY4YHBIX M€TOJAaX IMTO3HAaHHWA, B TOM YHCJIC OKCIICPUMCEHTAJIBHBIX U
TCOPCTUICCKUX METOJAaX UCCICAOBAHUSA BCUICCTB U U3YUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BATh MOJCIN JIL 00BsICHEHUS
CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cepax mpodeccHOHATEHOM IeATeTFHOCTH, CBSI3aHHBIX C XUMUECH U
COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIXCHUAX
XHUMUYECKON HAyKH, YTO TIO3BOJIUT O0YYAFOIIUMCS paCCMaTPHUBATh
XUMHUIO Kak cepy cBoeit Oyayiieii mpodhecCHOoHATBHOMN IesITeTbHOCTH U
Cc/ieIaTh OCO3HAHHBIN BHIOOP XUMHHU KaK MPOGUILHOTO MPEeIMETa MPH
Mepexo/ie Ha YPOBEHb CPEeIHEr0 00IIeT0 00pa3oBaHUS

Brnanenue cuctemMoil XMMUYECKUX 3HAHUN U YMEHUE IPUMEHATH CUCTEMY
XUMHNYECCKUX 3H3HI/II>1, KOTOpas BKIIFOYACT:

2.1

BaKHEHMIINE XUMUYECKNE TIOHATHS: XUMUUECKUH JIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, IPOCTOE U CI0XKHOE BEIIECTBO, ONHOPOIHAS U
HEOJIHOPOAHAS CMECh, OTHOCUTEJIbHBIE AaTOMHASL U MOJIEKYJISIpHAsl MAcChl,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAsl Macca, MOJIIPHBINA 00BEM,
OKCHUJI, KUCIIOTa, OCHOBAHUE, COJIb (CPEeIHss ), XUMUYECKAsl peaKIys,
peakLny COEIUHEHMSI, PEAKLIMU Pa3JIOKEHUs, PEaKLIMK 3aMELLEHUS,
peakiuu oOMeHa, TerioBor A3 PeKT peakiuu, FK30- U SHAOTEPMHUUECKUE
peakiuuu, pacTBOp, MaccoBas J0Jsl XUMUYECKOT0 3JIEMEHTA B
COEJIMHEHUH, MacCOBasi 10JI U IPOLIEHTHAsI KOHLIEHTpAalMsl BEIIeCTBA B
pacTBope, sIpo aToMa, MIEKTPOHHBIH CI0i aTomMa, aTOMHasi OpOUTaJIb,
paanyc aToMa, BAJICHTHOCTb, CTETIEHb OKUCJICHHS, XMMUUYECKasl CBSI3b,
ANIEKTPOOTPHULIATEIBHOCTD, MOJISIPHAS U HEMOJISAPHAs KOBAJICHTHAS CBS3b,
MOHHAs CBSI3b, METAJUIMUECKAsl CBA3b, KPUCTANINYECKas peléTKa
(aToMHas1, MIOHHAs, METAJUIMYECKAs, MOJIEKYJIIpHas ), NOH, KATHOH,
aQHHWOH, DJIEKTPOJIUT U HEIEKTPOJINT, JIEKTPOIUTHYECKAS JUCCOLUALNS,
peaKIy HOHHOTO 00MeHa, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIH,
OKHUCJIUTEJIb U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHHE,
ANEKTPOJIN3, XUMUUECKOE PaBHOBECUE, 00OpaTUMBbIE U HEOOpaTUMBbIE
peakLuu, CKOpoCTb XMMHUECKOHN peakiuy, katanusaTtop, [1/IK, koppo3us
METAJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIIUE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHS MacCHhl,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aK0H MOCTOSIHCTBA COCTAaBA,
3aKOH ABOTrajipo
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2.3

TEOPUM XUMHH: ATOMHO-MOJIEKYJIIpHAsl TEOPHUsl, TEOPHS
AIEKTPOJUTUYECKON AUCCOLMALIUI

Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOILIEH:

3.1

yYMEHHE MPAaBUIIbHO UCIOIb30BATh N3yUCHHbIE BEIIECTBA U MaTepUabl (B
TOM YMCJIe MUHEpaJbHbIE y100pEHUs, METAILIbI U CILJIaBbI, IPOIYKTHI
nepepadoTKH MPUPOAHBIX HCTOUHUKOB YTJI€BOJOPOAOB (YIJId,
NPUPOIHOTO Ta3a, HepTh) B OBITY, CETLCKOM XO3SHCTBE, HA
MIPOM3BOJICTBE U TOHWMaHHE 3HAYECHUS )KUPOB, OCJIKOB, YTIIEBOIOB IS
OpraHu3Ma 4eJI0OBeKa; YMEHHE IIPOrHO3UPOBATH BIUSHHUE BEILIECTB U
XMMHUYECKHX MPOLIECCOB HAa OPTraHU3M YeJIOBEKA U OKPY KaIOIIyI0

MPUPOIHYIO CpEay

3.2

yMEHHE UHTETPUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX
Y4EOHBIX MPEIMETOB

3.3

HAJIMYME OTBITA Pa0OTHI C PAa3IMYHBIMU HCTOYHUKAMU MH(POPMALIUH 110
XUMUH (Hay4yHasi 1 Hay4HO-TIOMyJIsIpHAasl IUTepaTypa, ClIoBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMEHHE 00BEKTHUBHO OIIEHUBATh MH()OPMAIIHIO O BEIIECTBAX, HX
MpeBpaIICHUSIX U TPAKTHYECKOM MPUMEHEHUHN U YMEHHUE UCTI0Ib30BaTh
e€ Wi peneHus: yueOHO-TI03HaBaTEIBHBIX 3a/1a4

Brnagenue ocHOBaMH MOHITHITHOTO anmapaTa ¥ CHMBOJIHYECKOTO S3bIKa
XUMHH JUIsI COCTaBJICHUs (POPMYJT HEOpPraHMYECKUX BEIIEeCTB, ypaBHEHU
XUMUYECKHUX PEaKIMii, OCHOBaMH XuMudeckoi HomeHkIaTypsl (IUPAC
Y TPUBUAJIBHON)

YMeHue o0bSICHITh CBSI3b MOJIOKEHUS dneMeHTa B [lepuonnyeckoit
CHUCTEME C YHCIIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps sipa, 0011ee Yucio
AJIEKTPOHOB), PaCIpeIeIEHUEM AIEKTPOHOB 10 SHEPTETUUECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KAUS U KATbIIHS

[IpencraBneHne o NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB (panuyc aToMa, AIEKTPOOTPUILIATEIBHOCTS), POCTHIX U
CJIO’KHBIX BEIIECTB OT IOJIOKEHUS JIIEMEHTOB B [leproanueckoit
cucteme (B MaJbIX MEPUOJaX U TNIABHBIX MOJATPYIIax) U 3JEKTPOHHOTO
CTPOEHMS aTOMa

YMmeHue kiaaccuuIpoBaTh:
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7.1 XUMHYECKHE DJIEMEHTBI
7.2 HEOPTraHMYECKHUE BEIICCTBA
7.3 XUMUYECKUE PEAKIINHI
8 YMeHue ornpeensTh;
8.1 BaJICHTHOCTh M CTETIEHb OKHUCIICHUSI XUMHYECKUX PJIEMEHTOB, 3apsi HOHA
8.2 BUJ] XUMHUYCCKOU CBSI3U M THIT KPUCTAIUTMUECKON CTPYKTYPHI B
' COEIMHEHUSX
8.3 XapakTep Cpebl B BOAHBIX PACTBOpPaxX BEUIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENh U BOCCTAHOBUTEIIb
9 YMeHne XapakTepu30BaTh (GU3NIESCKHE U XUMUYCCKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOI, TpaduT, amMa3, KpeMHHIH,
9.1 a3oT, ¢ocdop, cepa, XJI0p, HATPHM, KaJIHi, MAarHUH, KaJabIIuH,
AITFOMUHHUM, KEJE30)
CJIOXHBIX BEILIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOAA, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOOPOI, OKCHIBI M TUAPOKCUILI MeTaIIoB |-11A
9.2 rpymi, antomunus, menu (1), munka, xenesa (11 u 111), oxcuast yrnepona
' (Il u 1V), xkpemuus (1V), azora u pocdopa (111 u V), cepst (1V u VI),
CepHHCTas, CepHasi, a30THCTas, a30THas, (hocdopHas, yroiapHas,
KpEeMHUEBask KUCJI0Ta U UX COJIH)
MPOTHO3UPOBATh U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
9.3 OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHUE BEIIECTB B 3aBUCMOCTH OT UX
' CBOICTB, BO3MOXHOCTh MPOTEKAHUSI XUMUYECKUX MPEBpAILEHUH B
Pa3IUYHBIX YCIOBUSIX
10 YMeHue cocTaBIsITh MOJIEKYJISIPHbIE M MOHHBIC YPAaBHEHUS PEaKIuil, B
TOM YHUCJIE:
10.1 peaxiuii HOHHOTO oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHIT
10.3 WUTIOCTPUPYIOUINX XUMUYECKHUE CBOICTBA U3YUYEHHBIX KJIAaCCOB (TPYIIIN)

HCOPTraHNMYCCKHUX BCIUICCTB
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10.4 MOITBEPIKTAIONIUX TEHETHUECKYIO B3AHMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOT0 JIEMEHTAa B COSTUHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00BbeM ra3oB
114 M0 YPABHCHHUSIM XUMHUYECKUX PEAKINI U HAXOAUTh KOJTHYECTBO
' BEIIECTBa, 00bEM U MacCy PeareHTOB WM MPOIYKTOB PEaKIIuU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METO/IaMH HAay4HOTO MO3HaHUs (HaOJ0eHe, H3MepeHue,
121 HKCIIEPUMEHT, MOJICTTMPOBAHUE) TPH U3YUCHHUH BEIIESCTB M XUMUICCKUX
' SIBIICHUH; YMEHHE C(OPMYIIUPOBATH MTPOOJIEMY U MPEIIOKHUTD ITyTH €€
pelieHus
122 0e30macHO# paboThl ¢ XUMUYECKUMHU BEIIECTBAMH, XUMUUECKOU
' MIOCY10i U 1ab0opaTOpHBIM 00OPYIOBAHUEM
MpaBUJIaMu O€30MacCHOTO OOpPAIEHUS C BELIECTBAMH, UCIIOJIb3YEMbIMH B
MTOBCETHCBHOM JKU3HM, ITPABHIIAMH TIOBEJICHUS B IEJISIX COCPEIKSHUS
123 3JI0pOBbS M OKPY>KAIOIIEH NPUPOJTHON CPEbl; TOHUMAHUE Bpea
' (omacHOCTH) BO3ACHCTBUS Ha )KUBBIE OPTaHU3MBI OTIPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U MTPEIOTBPAIICHHS UX BPEIHOTO
BO3JICHCTBUA
13 Hanwnuue npakTHueCKUX HaBBIKOB TUTAHUPOBAHUS M OCYIIECTBICHUS
CIEeIYIOUINX XUMHUYECKUX IKCTIEPUMEHTOB:
W3YYCHHE U ONrcaHne GU3HMYECKUX CBONCTB BEIIECTB; 03HAKOMIICHHE C
131 (bU3MYECKUMHU U XUMUYECKUMU SIBJICHUSIMU;, OIBITHI, MILTIOCTPUPYIOIIHE
MPU3HAKY IPOTEKAHUS XUMHUYECKUX PeaKInuit
13.2 U3y4eHHe Croco00B pa3eNeHHs cMecei
MOJTyYeHUE KUCIOPO/Ia U M3yUeHHUE er0 CBOMCTB; MOJTyYeHHE BOJOPOIa U
13.3 W3YYCHHE €r0 CBOWCTB; MOYUCHHE YTICKUCIIOTO Ta3a U H3yYeHHUE ero

CBOWCTB; MTOJyYCHUE aMMHUAaKa U U3YYEHHUE €T0 CBOMCTB
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13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOU JOJIEH
pacTBOPEHHOTO BELIECTBA

13.5

MPUMEHEHNUE WHIUKATOPOB (JJaKMyca, METUJIOpaHka U ¢eHondTaiernHa)
JUTSL OTIPENICIICHUS XapaKTepa CPeIbl B paCTBOPAX KUCIIOT U IIEI0UeH

13.6

HCCICAOBAHHUEC U OIIMCAHHUC CBOICTB HCOPIraHUMYCCKUX BCIICCTB
Pa3IMYHBIX KJIACCOB; U3YUYCHUC B3&I/IMOI[€I710TBI/I5[ KHUCJIOT C MCTaJlllaMU,
OKCHUAaMH1 MCTAJUIOB, paCTBOPUMBIMU U HEPACTBOPHUMBIMHU OCHOBAHUAMU,
COJIIMH; TTOJIYUCHUC HCPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHUEC OOHOTO
MCTaJUIa APYI'UM U3 pacTBOpPa COJIU; UCCIICAOBAHUC aM(bOTepHBIX
CBOWCTB TUAPOKCHUAOB aJIIOMHUHHUA U IUHKA

13.7

pelIeHue HKCIEePUMEHTAIbHBIX 3a/1a4 110 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEAMHEHUNY; « DIEKTPOIUTHYECKAs JUCCOLIMAIIUY;
«Bakaeine HeMeTaJIbl U MX COSTUHEHU»; « BaskHEHIIMe MeTalIbl U
AX COEIUHEHUS»

13.8

XHUMHUYECKHE IKCIICPUMEHTBI, HIUTFOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peakuuii HFOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIMK Ha MPUCYTCTBYIOIIHE
B BOJIHBIX PacTBOpaxX MOHBI: XJIOPUI-, OPOMUJI-, HOTU-, CYIb(aT-,
docdar-, kapOboHAT-, CUIIHKAT-aHUOHBI, TUAPOKCUI-HOHBI, KATHOHBI
aMMOHMSI, MarHusl, KaJblIHsl, ATIOMUHUS, Kene3a (2+) u xkenesza (3+),
Menu (2+), mMHKa

14

VYMmeHue:

141

MIPEJICTABIATh PE3yNbTaThl SKCIIEPUMEHTA B (hOpME BHIBOJIOB,
JTIOKA3aTeNIbCTB, TPA(UKOB U TAOJIUI] M BBISBIISATH SMITHPUICCKHUEC
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3H MECXKAY pCaJIbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKUMH
SABJICHUAMH U IpoHeCccaMiu, MPOUCXOAAIINMHA B MaKpO- U MUKPOMUPCE,
OOBSICHITH MMPUYIUHBL MHOI‘OO6pa3I/I$I BCIICCTB
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HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPSAEMbBIX HA OCHOBHOM
roCYJZAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox | IIpoBepsieMblii 31eMEHT COACPKAHUS
1 [TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS
1.1 Yuctele BemecTBa U cMecu. CriocoObl pa3aeneHus cmeceit
12 ATOMBI M MOJIEKYJIbI. XUMUYECKHUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX JIEMEHTOB.
' [IpocThie U CIIOXKHBIE BEIIECTRA.
13 Xumunyeckas popmyiia. BareHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. CTeneHb
' OKHCIIEHHUS]
3aKOH NOCTOSIHCTBA COCTaBa BelecTB. OTHOCHUTENbHA aTOMHAs Macca.
1.4 OTHOCHUTENBHAs MOJIEKYJIIpHAas Macca. MaccoBas 10JIsl XUMHYECKOTO 2JIEMEHTA B
COCIUHEHUN
15 KonunyecTBo BemecTBa. Mosb. MossipHas Macca. MomsipHblii 00bEM ra3oB.
' B3aumocBsI3b KONMYECTBA, MACChl U YKMCIIa CTPYKTYPHBIX €IMHUL] BEIIECTBA
16 du3znyecKre 1 XUMUYECKHE SIBJICHUS. XMMUYECKAs peakus U €€ NpU3HaKHU. 3aKOH
' COXPAHEHHUsI MACCHI BEIIECTB. XNUMHUUYECKUE YPABHEHHUS
9 ITepuoanueckuii 3akoH U llepuoanueckas cucrema XMMUYECKUX di1eMeHTOB 1. 1.
MenpneneeBa. CTpoeHue aTOMOB
Ilepnonnueckuit 3akoH. [lepnonnueckas cucremMa XUMUYECKUX deMeHTOB J[. 1.
2.1 Menneneesa. [lepuons! u rpynnsl. PU3HUECKUI CMBICII ITOPSIKOBOIO HOMEPA,
HOMEPOB MEpUOa U IPyNIbl 3JEMEHTA
Crpoenne atomoB. CocTaB aToMHBIX siiep. M3oronsl. DnekTponsl. CTpoeHue
2.2 AIEKTPOHHBIX 000JI0YEK aTOMOB MEePBhIX 20 XUMHUECKHUX 2JIEMEHTOB
[Tepuonuueckoit cucremsl J.1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHUX AJIIEMEHTOB MEPBBIX TPEX
53 MIEPUOOB, Kalusl, KaIbIUA (pagnyca aTOMOB, JIEKTPOOTPUIIATEIHHOCTH,
' METAJTNYECKUX U HEMETAJUIMYECKUX CBOWCTB) U UX COCAMHEHHI B COOTBETCTBUU C
ITOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTPOCHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
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3.1

Xumunyeckas cBsi3b. KoBaneHTHas (1oJisipHasi U HEMOJIIPHAsi) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. MloHHas cBsA3b. MeTramnmnueckast
CBS3b

3.2

Tunsl KPUCTAIIMYECKHUX PEIIETOK (ATOMHAs, MOHHAs, METAJJTNYECKast ),
3aBUCUMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEMIETKU U BUIA
XUMUYECKOH CBA3U

Baxwneriuve npencraBuTesd HEOpraHnyeckux BemecTs. Hemeraiuier u ux
coeanHeHus. MeTajuibl M UX COeIUHEHUS

4.1

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMIECKMX COSAMHEHUI: OKCUIOB
(coneoOpasyromiye: OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIC) U HECOIEO0Pa3YIOIIHE;
OCHOBaHUH (1EI0YN U HEPACTBOPUMBIE OCHOBAHUS ); KUCIIOT
(kucnmopojcoaepKale u 6eCKUCIOPOIHbIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiel (CpeaHMX U KUCIIBIX )

4.2

4.3

dusnyecKre U XMMUUYECKHUE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJUIOB: BOJIOPOA,
XJI0pa, KUCI0poAa, cepsl, a30Ta, Gpocdopa, yriepoaa, KpeMHUS

dOu3nyecKue U XMMHUUECKIE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHUA, HATPUA,
Kajlus, Maravs 1 KaJlbliyuAa, aJJIOMHUHUA, KEJIC3a. 9HeKTp0XI/IMI/I‘{CCKI/Iﬁ paa
HaHpH)KCHI/Iﬁ MCTAlJI0B

4.4

duznyueckre 1 XMMUYECKHE CBOMCTBA BOJAOPOJIHBIX COSIMHEHU HEMETAJIIOB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOAA, aMMHAKa

4.5

dusnveckue 1 XUMUYECKUE CBOMCTBA OKCHI0B HeMeTauioB: cepsl (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), kpemuus(1V). [Tonydenue
OKCHUJIOB HEMETAJJIOB

4.6

Xumunyeckue cBoiictBa okcuaoB: MetamwioB |A—I1IA rpynmn, nusaka, menu(ll) u
xenesa(ll, 11). TlonydeHnue oKCUIOB METAILIIOB

4.7

XHUMHUYECKHE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIIOB (Ha MpUMepe
TUAPOKCUOB aTIOMUHMUS, XKene3a, IMHKa). [lomyuenne ocHoBaHM 1 aM(pOTEpHBIX
TUIPOKCHUIOB

4.8

OO0mre XUMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOTHOM,
CEPHHCTOMH, CepHOM, a30THOH, pochopHOH, KpeMHUEBOH, yrombHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOU U a30THOM KUCIOT. [lonyueHue
KHCIIOT

4.9

O61mue xuMuyeckue cBoiicTBa cpeHux coieil. [lonyuenue coneit




42

4.10

[Monyyenwue, cobnpanue, pacrio3HaBaHHE BOIOPO/Ia, KUCIOPO/1a, aMMHUaKa,
YIJIICKUCIIOTO Ta3a B jJabopaTopun

411

[Tomyuenne aMMuaka, CEpHOM M a30THOM KUCIIOT B TPOMBINIUIEHHOCTH. OO01THE
CIOCOOBI OJTyUYEHUSI METAJITIOB

4.12

I'eneTnyeckas CBs3b MECKAY KiIaCCaMU HECOPTraHNUYCCKUX COCJIMHECHU I

XUMUYECKUE PEAKIUU

5.1

Knaccudukanys XuMHUUeCKUX peakiuii Mo pa3IuyHbIM IIPU3HAKAM: 110 YUCITY U
COCTaBYy YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY (P dekTy, 1o
M3MEHEHUIO CTETICHEW OKUCIICHUS] XUMHUYECKUX 3JIEMEHTOB

5.2

TemnoBoil 3 pexT XuMUIecKko peakuu, TEPMOXUMHUUECKHE YPaBHEHUS. DK30- U
AHAOTEPMHUUYECKHE PEAKIMH. TEPMOXUMHUECKNE YPAaBHEHUS

5.3

OKHCIMTETEHOBOCCTAHOBUTEIbHBIC peakii. OKHUCIUTEN U BOCCTAHOBUTEIIH.
[Iporeccrl OKUCTIEHUS U BOCCTAHOBJICHUS. DJIEKTPOHHBINA OanaHC
OKHCITUTETFHOBOCCTAHOBUTEIILHON PEaKIIUu

5.4

TeOpI/IH BHGKTpOHHTHqCCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHWOHBI. BHGKTpOHI/ITI)I u
HEBJICKTPOJIHNTEIL. CubHBIE U clIa0bIe OJICKTPOJIUTEL. CreneHb Jucconuanmnu

9.5

Peakuuu nonHoro oOMeHa. Y cloBus MPOTEKaHUS PEAKIUii HOHHOTO OOMeHa,
MIOJIHBIE U COKPALEHHBIC HOHHBIE YPaBHEHUsI peaKIui

XUMHUS U OKpy>Karolas cpesa

6.1

BemectBa 1 MmaTepuaiibl B IOBCEIHEBHOM KU3HU YenloBeKa. bezonacHoe
UCTIOJIb30BaHUE BEIIECTB U XUMUUECKUX PeakIuii B 1aboparopuu u ObITy. [lepBas
INoMOoIIb IMPU XUMHUICCKUX 0KOIrax U OTpAaBJIICHUAX

6.2

XUMHYeCcKoe 3arpsi3HEHNE OKpYKarollel cpeibl (KUCIOTHBIE 10K/, 3arpsi3HEHNE
MIOYBBI, BO3/IyXa M BOJOEMOB), CITIOCOOBI ero npeaoTepamienus [IpenensHast
nomyctumas koHueHtpanus seuiects (I11K). Pons xumun B pemenun
HKOJIOTHUECKUX MpobieM. Y cuileHHe MapHUKOBOTo 3pdexTa, pa3pyueHue
030HOBOT'O CJIOSI

6.3

[Tpumenenue cepsl, a30t1a, Gpocdopa, yriaepoaa, KpeMHHS U X COEAMHEHUI B OBITY,
MEIUIMHE, TPOMBIIIICHHOCTH U CEJIbCKOM X03siicTBe. [I[puMeHnenue MeTamioB U
CIUTIaBOB (CTaJb, UyT'YH, AIOPaJIOMUHUI, OpOH3a) B OBITY U MPOMBILIUIEHHOCTH UX
coenuHeHui. [IoHSITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CTIOCOOBI 3aITUTHI UX OT
KOppOo3uu
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[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YTroib, IPUPOIHBINA ra3, He()Th), TPOITYKTHI

6.4
ux nepepadoTku (0eH31H), UX POJIb B OBITY M IPOMBIIIICHHOCTH
[lepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBaX KaK O COETMHEHUSIX

6.5 yriaepona (MeTaH, 3TaH, STUIICH, alleTHJICH, YTAHOJI, TIMLEPHH, YKCyCHAsI KUCIIOTA).

' [TonsiTHEe 0 OMOOTHYECKU BaXKHBIX BEIIECTBAX: KUPaAX, OCIKaX, yIiIeBOIaX — U UX

POJIM B )KU3HU YEJIOBEKa

7 Pacuérsr:

7.1 o ¢popMysaM XUMHYECKUX COCTUHECHUN

7.2 Macchl (MacCOBOI) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMUYCCKUM YPABHCHUSIM
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBO 4acoB
Ne HanmeHnoBaHue pa3iesioB u DJIeKTpOHHbIe (I (pPOBbIE)
n/n | TeM nNporpamMmbl Beero Konrposbnbie IIpakTHyeckue 00pa3oBaTeJbHbIE Pecypchbl
padoTsbI padoThbI
Paznean 1. IlepBoHayasibHble XUMHYECKHE OHATHUSA
Xumus — BaxkHasg 00J1acThb
1.1 eCTeCTBmHaHVH o 5 2 https://m.edsoo.ru/YNVJIX660G
HpaKTI/ILICCKOI/I NCATCIIBHOCTHU
yeJI0BEKA
B
1 | CCHecTRa M XHMITIECKIC 15 1 https://m.eds00.ru/ONNXR1VFO
peakuuu
Utoro no paszneny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTeId HEOPraHUYECKUX BellleCTB
B LK I
2.1 O3AYX. BACIOPOAL. LIOTATHE 6 https://m.edso0.ru/D5BORTY 30
00 okcHuaIax
B I
2.2 | DOAOPOA LIOWATHE O KHCIOTax | g 1 https://m.eds00.ru/5D61JZ6PS

" COJIIX



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
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Bopna. PactBopsr. [Tonsitie 006

2.3 5 https://m.edsoo.ru/M1315KJBM
OCHOBAHUAX

2.4 OCHOBHbIE KIIACCE! . 11 https://m.edsoo.ru/0T5A5MOWT
HGOpFaHquCKI/IX COCANMHCHUN

Utoro no paszneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3axkon u [lepuoguueckasi cucrema xumuueckux 31eMeHToB /I. U. MennesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE pe€akKnuun

[Tepuoanueckuii 3aKOH U
Ilepunonnueckas cucrema

3.1 7 https://m.edsoo.ru/TCBJBVWFZ
XUMUYECKUX dnemMeHnToB /1. U.
MenpaeneeBa. CtpoeHue atoma
XuMu4eckas CBsI3b.
3.2 | OKHUCIUTEIBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHBIC PEAKIIUU
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
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9 KJIACC
KoanuyecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM (pPOBbIE)
n/n | nporpamMMbl Beero Kountposbubie | IIpakTHveckue  ofpasoBaTeibHbIE PeCypChl
padoThI padoThbI
Pa3zpnen 1. BemecTBO M XUMHYeCKHE PeaKIIUA
I1 0 i
1.1 ORTOPETIHE 1 YILYDIICHE SHATIHH 5 1 https://m.eds00.r/EQETUT35Z
OCHOBHBIX Pa3/eoB Kypca 8 Kiacca
1.2 OCHOBHUB 16 SAKOHOMEPHOCTH XHMUHSCIIX 4 https://m.edsoo.ru/AFN4LWG7U
peakiuit
C) .
1.3 | CKIPOTHTMHECKA ANCCOMIANIA 8 1 1 https://m.eds00.ru/KODUR50VV
XUMUYECKHUE peakiMy B pacTBOpax
Hroro no paszneny 17
Pa3zpnen 2. HemeTa/iibl M X COeIMHEHHUS
06
2.1 TS XaPAKTEPHUTHIE RUMITICCRUX 4 1 https://m.edso00.ru/ZTN1F700I

anemeHToB VIIA-rpynmel. ["amorenst

OO1m1ast XxapaKTePUCTHKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
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OO01mas xapaKTepUCTHKa XUMUIESCKUX

2.3 aneMmenToB VA-rpymmsl. A3ot, dochop uux | 7 https://m.edsoo.ru/\VOXDOUX2S
COCTMHECHHUS
OO6mras XxapakTepUCTUKa XUMHUECKUX

2.4 aneMeHTOB |VA-Tpymnmel. Yriepon u 8 https://m.edso0.ru/JPJ200VJX
KPEMHHUU U UX COETUHEHUS

Wroro mo paszneny 25

Pa3gen 3. MeTa/uIbI M X COeTUHEHUS

3.1 OO0ume cBoicTBa METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8

3.2 BaxkHeiime METAIUTBI M KX COSTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI

Hroro no pasneny 20

Pa3znen 4. Xumus u okpy:xaiomas cpeaa

4.1 BermecTBa u MaTepHasibl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y

Wtoro mo pazneny 3

PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
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8 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka Konrtpoubnsie | IIpakTnyeckue
n/n Bceero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoTbI padoThI pecypebi
BBoaHBII HHCTPYKTAXK 110 1
Tb.IIpenmer xumuu. Pons xumun B
1 JKM3HU YeoBeKa. Terna v BeliecTra bu6mmoreka [IOK
JI.O.Nel.M3yuenue u onucanue https://m.edsoo.ru/ff0d210c
(hUBUYECKUX CBOMCTB 00pasIoB
Heoprannyeckux Bemect. Th
5 [TonsiTE 0 MeTOAAX TTO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
Ilpakmuueckasa paooma Ne 1 1 1
«Ilpasuna pabomot é nadbopamopuu u
3 npuémsl oopauwienus ¢ bubanorexa [IOK
nabopamopuvim https://m.edsoo.ru/ff0d23dc
ooopyoosanuem»uctpykrax no Th
UYuctele BemecTBa U cMec. CriocoOsl 1
4 paznenenus cmeceil. JI.O.Ne2 bub6nuoreka [IOK
N3yuenue crocoboB pazaeneHus https://m.edsoo.ru/ff0d26ca
cMmeceil (¢ momoripio maruuta). Th
5 Ilpakmuueckaa paooma Ne 2 1 1 bubnmoreka [JOK

«Pa3zodenenue cmeceil (Ha npumepe

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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OUUCMKU ROBAPEHHOUL CONIU)»
Nuctpykrax no Th.

Atombl 1 Moniekybl. JI.O. Ne3

6 Cosznanue Mojeeil MOJIEKYT bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
(mwapocrepxHeBbix). Th
7 XHUMUYCCKHUE DIICMEHTHL. 3HAKU bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTble U CIOXKHBIE BEIIECTBA.
JL.LO.Ned4 «Onucanue pusnyecknx
8 CBOMCTB 00pa3IoB HEOPTAHHUECKUX bubamorexa [JOK
https://m.edsoo.ru/ff0d2a6c
BEILIECTB — METAJUIOB U HEMETAJIJIOBY.
Tb
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE. bubnmorexa [JOK
3aKOH MMOCTOSIHCTBA COCTaBA BELIECTB. https://m.edsoo.ru/ff0d2d50
10 Xumnueckas popmynia. BaneHTHOCTD bubmmoreka [IOK
aTOMOB XUMHUYECKHX SJIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [{OK
OTtHOcuTENbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J191 XMMHAYECKOr0 bu6nmoreka [JOK
DJIEMEHTAa B COeTUHEHNH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
duznyeckre 1 XUMUUECKUE SIBJICHUS.
14 Xumnueckas peakuus. JI.O. Ne5 bubnnoreka [IOK

«Habmonenne Gpuznueckux
(nnaBieHHe BOCKA, TasHUE JIbAa) U

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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XUMHUYECKUX (TOpPEHUE CBEYH,
IIPOKAJIMBAaHUE MEAHOMN IIPOBOJIOKN)
saBieHui». Th

[Tpu3Haku U yCIOBUS MPOTEKAHUS
xumuueckux peaxiuil. JI.O. Ne6.

bu6mmoreka [JOK

15 «Habmronenue u onucanue
A https://m.edsoo.ru/ff0d3al6
MPU3HAKOB MPOTEKAHUSI XUMHUIECCKUX
peakuuii pa3Heix THIOBY. Th
16 3aKOH COXpaHEHHUs MacChl BEILIECTB. bubmuotexa [{OK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BhI4ncIiIeHH KOJINYECTBA, MaCChI
17 BEIIIECTBA I10 YPaBHEHUIM buGnnorexa [IOK
yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PeaKIIHii
Krnaccudukanus XuMIIeCKUX
18 eaKUui (COeIMHECHHUS, PA3IIOKCHUS bubmmorexa [JOK
P s ’ https://m.edsoo.ru/ff0d3f34
3aMelIcHUs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHrpknoneauct. O0o0ImeHne u bubmorexa HOK
. FCT HUI https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aLMs 3HAHUH
Koumponvnasn paooma Nel no meme 1
20 «Bewecmea u xumuueckue bubmorexa HOK
“ https://m.edsoo.ru/ff0d4290
peaxkyuuy»
Bo3nyx — cMech razos. CoctaB
bu6mmoreka [IOK
21 Bo3ayXa. Kucimopoa — anemMeHT u

npoctoe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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dusnueckre U XUMUYECKHE CBOMCTBA
KHUCJIOpoJia (peakuy OKUCICHUS,

bu6mmoreka [JOK

22 ropenue). [Tonstue 06 oxcunax. JI.O.
p ) a https://m.edsoo.ru/ff0d4614
No7 O3nakomiieHHe ¢ 00pa3ramMu
OKCH/JIOB Y OITMCAHUE MX CBOMCTB.
CriocoOslI MoTy4eHHs KHCIOpo/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa OK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3¢ pext xumMuueckoi
24 peaKIiu, IIOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTCPMHUYCCKUX PEAKITUIX
TomnuBo (He(Th, YroiIb U METaH).
25 3arps3HeHue BO3/1yXa, CIIOCOObI €T0 bubmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
Ilpakmuueckaa paboma Ne 3 no
26 meme «Ilonyuenue u cooupanue bubmmorexa [JOK
KUC10p0ooa, uzyueHue e2o C6oucmae https://m.edsoo.ru/ff0d4ae2
Nucrpykrax no Th.
97 Bonoponx — anemMeHT u npocroe bubmmoreka [IOK
BenecTBO. Haxoxkaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 duU3NUECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenune Bogopona https://m.edsoo.ru/ff0d4ddo
[TonsiTue o kucnorax u consax. JI.O. BuG OK
oTeKa
29 Ne9 B3aumoelicTBre KHCIIOT C nommoreka L1

metajuiaMu. Th

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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30 CriocoOsbI MoTy4eHHs BOAOPOIa B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
Ilpakmuueckasa paboma Ne 4 no

31 meme «Ilonyuenue u cooupanue bubnnoreka [JOK
6000p0o0a, uzyuenue e2o CeOlUCHE» https://m.edsoo.ru/ff0d4f42
Nuctpykrax o Th.

39 Monsipabiii 00BEM ra3oB. 3aKOH bub6nuoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
IoBTOpHBIIT MHCTPYKTAX 110 Th

33 Boraucnenus 00pEMa, KommuecTna bubmuoreka [JOK
BEIIECTBA ra3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WU 00BEMY
Boruncnenus 00EMOB ra3oB 1o

34 YPaBHEHUIO pEaKLIMK HAa OCHOBE bubamorera LOK

B . https://m.edsoo.ru/ff0d5708
3aKO0Ha 0OBEMHBIX OTHOIIIEHUH ra30B

35 duznyeckre 1 XMUMUYECKHE CBOMCTBA bubmmoreka [JOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens.

HacepltieHHbie 1 HEHACHIIIICHHBIC
acTBOpbl. MaccoBasi 10151 BEIlleCTBa
37 11:3) paCTBli)pe. J1.O. Ne9 «MccnenoBanue bubmorexa OK

0COOEHHOCTEH pacTBOPEHUS BEIIECTB
C pa3aM4HON pacTBOpUMOCTHION.J1.O.
Nel0. «IIpuroToBiieHre pacTBOPOB C

https://m.edsoo.ru/ff0d5b40
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OIPEJIEIICHHON MacCOBOM J10JIEH
pacTBOPEHHOTO BelecTBa». Th

Ilpakmuueckasa paboma Ne 5 no
meme «llpucomoenenue pacmeopoe

38 C ONpeoeéHHOIl MACCO80IL 0onell bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5eba
Pacmeopénnozo eeuiecmear
HNuctpykrax o Th.

39 Konmponvnaa pavoma Ne2 no meme 1 bu6numorexa [IOK
«Kucnopoo. Booopoo. Booay https://m.edsoo.ru/ff0d6342

40 Oxcunpl: cocTaB, Kiaccudukaius, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHne U XUMHUYECKUE CBONCTBA
KHCJIOTHBIX, OCHOBHBIX H BuGmorexa LOK

41 amgorep HI:IX okennos. JLO. Ned . https://m.edsoo.ru/ff0d664e
B3aumoelicTBue pacTBopa CepHOH
KUCIIOTHI ¢ okcuaom meu (11).

42 OcHoBaHUA: COCTaB, KIaccu(pUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyyeHrne U XUMHUYECKUE CBOHCTBA
ocHoBanuil. JI.O. Nel1 «Onpenenenne

43 PacTBOPOB KUCIIOT U LIEJIOUEH C bub6nuoreka [IOK
MOMOIIbI0 UHAUKATOPOBY. JI.O. Nel2 https://m.edsoo.ru/ff0d67ca
»llonyyenue HepaCcTBOPUMBIX
ocHoBaHui». Th

44 Kucnoter: cocras, kinaccudukarus, bu6nmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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[TonydyeHnue u XuMHYECKHE CBOMCTBA
kucioT. JI.O. Nel3 Onpenenenuie
pacTBOPOB KUCJOT U LIEJIOYEH C

bu6nmmorexa [IOK

45 nomouibio nHAUKaTopoB. JI.O. Nel4
m g ]E) https://m.edsoo.ru/ffOdfee2
W3ydenne B3auMOIEHCTBHS KUCIIOT C
MeTaJUlaMU, PeaKLUi HEUTpaInu3auu.
Tb
Conu (cpennue): HOMEHKIIATypa,
CIIOCOOBI TIOJYUYEHUS, XUMUYECKHUE Eub 1OK
noIMOTEeKA
46 cBoiicta. JI.O. Nel5 Britecnenue
https://m.edso0.ru/00ad9474
OJTHOTO MeTaJula APYTUM U3 pacTBOpa
comu.Th
Ilpakmuueckaa paboma Ne 6.
Pewenue sxcnepumenmanoHvlx
47 3a0ay no meme «OcHoHble K1ACCH bubmmorexa [JOK
https://m.edso0.ru/00ad9b7c
Heop2anu4yecKux
coedunenuiy. VIucrpyxrax no Th
48 I'enetnyeckas CBs3b MEXKAY KilaccaMu bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/00ad9a50
O06001IeHNe U cHCTeMaTU3aIus
49 3HaHU# 110 TeMe «OCHOBHBIE KJIACChI bubmmorexa [JOK
. https://m.edsoo.ru/00ad9ch?
HEOPTaHMUYECKUX COCIUHEHUID
Konumponvnaa paooma Ne3 no meme 1
" bubmmorexa LIOK
50 OcHogHble Knaccohl HeOP2AHUYEeCKUX
. https://m.edsoo.ru/00ad9ela
coeouHeHul
51 [lepBbie NOMBITKY KIacCUPUKALTTT bu6nuoreka [IOK

XUMHYECKHNX 3JIeMeHTOB. IloHsaTHe o

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



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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rpynmnax cxoaHslx 3aemMeHToB. JI.O.
Nel6. O3nakomieHue ¢ oopazuamMu
METaJUIOB U HeMeTaIl0B. Th

[Tepuonuueckuii 3aKOH 1

59 Ileproauueckas cucrema bubnnoreka [IOK
XUMHYECKHX 31eMeHTOB /1. H. https://m.edsoo.ru/00ada52c
Menpeneena

53 [lepurozpl, rpynmbl, MOATPYIIILI bubmmorexa [IOK

https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmorexa [JOK
anep. 3oronsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NeKTPOHHBIX 000I0YeK

. bubmuorexa [JOK
55 aTOMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6hc
cuctemsl /. 1. Menaeneera
XapakTepucTUKa XUMUIECKOTO

56 3JIEMEHTA 10 €ro MOJOKEHUIO B bubmmoreka [JOK
[Tepuonuueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa

57 JUISL pa3BUTHUS HAYKH U MTPAKTUKU. [[. bubmmoreka [JOK
N. MenneneeB — yu€Hblid, Ie1aror 1 https://m.edsoo.ru/00ada96e
IpaXKTaHUH
O0600611eHre U cucTeMaTUu3alus 1

. . bu6nmmoreka [IOK

58 3HaHui/ Beepoccuiickasn

npoeepounasn paboma

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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Bcepoccuiickaa nposepounasn 1 1
59 paooma/Konmponvnan paboma Ned bubmuotexa [{OK
no meme «Cmpoenue amoma. https://m.edsoo.ru/00adb486
Xumuueckasn ceéazvy
60 DNEeKTPOOTPULIATETLHOCTh ATOMOB 1 bubmuotexka [{OK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnast xuMmu4deckas CBA3b 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XUMU4eCKast 1 bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnuoreka [JOK
XAMUYECKAs CBA3b https://m.edsoo.ru/00adaab8
CreneHb OKUCICHUS 1 bubmuorexa [{OK
64
https://m.edsoo.ru/00adae28
65 OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE 1 bubmmorexa [IOK
peakimmn https://m.eds00.ru/00adb076
66 OxucnuTenu U BOCCTAHOBUTEIN 1 bubmmoreka [JOK
https://m.edso00.ru/00adb076
67 O06o001mIeHNEe U CHCTEMAaTH3aIIHS 1 bubmuoreka [JOK
3HaHui(Pemenue 3anayq) https://m.edso0.ru/00ad9ch2
O0600611eHre U cucTeMaTu3alus 1
68 3HaHUH( OKUCTUTENBHO - bubmorexa OK
https://m.edsoo.ru/ff0d61c6
BOCCTAaHOBUTEJIbHbBIE PEAKIINN)
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

57

9 KIIACC
KounuyecTBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrtpoabnsie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoThbI
pecypcsbl
Ilepeuunviit uncmpykmasic no 1
1 Th.IlepuoguvecKkuii 3aK0H. bubnmorexa [JOK
[Tepuonnueckas cucTeMa XUMHYECKUAX https://m.edsoo.ru/00adb59e
anemenToB 1. . Menjeneena.
3aKOHOMEPHOCTH B U3MEHEHUH 1
2 CBOMCTB XMMUYECKUX DJIEMEHTOB Bubamorexa [JOK
. https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubmmorexa [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKOW CBS3U U THITBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
5 Krnaccugukanms XuMu4ecKux peaxiuii
0 Pa3JIMYHBIM TPU3HAKAM
Konmponvnuas paooma Nel no meme 1 1
6 «Iloemopenue u y2nyonenue 3nanuil bubmmorera LOK
P Yery https://m.edsoo.ru/00adbcb0
OCHOGHBIX pa3zodenoe Kypca 8 knacca»
IToHsATHE O CKOPOCTU XUMHUYECKON 1
but6mmoreka [IOK
7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U

IreTCPOTrCHHBIX PCAKIUAX

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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IloHsTHE O XMMHUYECKOM PaBHOBCCHHU.

8 @axTopsl, BIUAIOIINAE HA CKOPOCTh bubnuoreka [IOK
XUMHUYECKON PEaKIuy U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

9 OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC bubmuotexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIIUTHYECKON

10 nucconuaiu. CUIBHBIC U c1a0ble bubmmorera [JOK

' https://m.edso0.ru/00adcd68
3JEKTPOJIUTHI
WNonnsle ypaBHeHus peaxmuii. JI.O.
Nel U3zyuyenue npu3HakoB IpOTEKAHUS

11 peakiuyu MOHHOTO OOMEHA B pacTBOpPax bubmuotexa [JOK
ANEKTPOJIUTOB (¢ 00pa3oBaHUEM https://m.edsoo.ru/00add448
0CaJIKa, BbIJICJICHUEM Ta3a,
oOpa3zoBanuem Bozbl). Th
XUMHUYECKHUE CBOMCTBA KUCIOT U

12 OCHOBAaHUIl B CBETE IIPeACTaBICHUI 00 bubmmorexa [IOK

P https://m.edso0.ru/00add5d8
AIEKTPOJIUTUICCKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEW B CBETE
13 MpeCcTaBICHUN 00 bubmmorexa IOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUICCKON JUCCOIHAITIT
[TonsiTHE O TUApONIU3E conel bubmuorexa LIOK
14
https://m.edso0.ru/00add9d4
15 O06001eHre 1 cucTeMaTru3aIus bubmuoreka [JOK

3HaHuii(Pemenue 3anay)

https://m.edsoo.ru/00addd12
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Konmponvnas pavoma Ne2 no meme
«Inekmponumuyeckan

bu6mmoreka [IOK

16
ouccouyuayusn. Xumuueckue peaxyuu https://m.edsoo.ru/00addbfa
6 pacmeopax»
Ilpakmuueckaa paboma Ne 1. 1
bu6mmoreka [IOK
17 «Peuwienue IxcnepumenmaibHovlx
https://m.edsoo.ru/00addecQ
3a0auy Hucmpykmasic no Th
OO01mmast XapaKTepuCcTHKA TaJIOrCHOB.
18 XI/III\J/I-II/II{CCKI:/IG CBI())ﬁCTBa Ha IIpUMepe bubmmorexa [JOK
puMEp https://m.edsoo.ru/00addfe2
xJjopa
XnopoBoaopoa. CoJisiHast KUCIIOTA,
XUMHYECKHE CBOMCTBA, MMOYYCHHE, Eub 110K
nOIMOTEeKA
19 npumenenue J1.O. No2 TIpoBenenue
P N PoBeA https://m.edsoo.ru/00ade104
Ka4eCTBECHHBIX PEAKIIM HA XJIOPHU/-
nonsl. Th
Ilpakmuueckaa paboma Ne 2 no
20 meme «llonyuenue conanoi bu6nmoreka [JOK
KUC/10mbl, U3y4eHue eé ceolicma) https://m.edsoo.ru/00ade348
Huempykmasne no Th
Boruncnenus o ypaBHEHUSAM
21 XUMUYECKHUX PEAKIUN, €CITH OJUH U3 bubmmorera [JOK
peaKiii, a https://m.edso0.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO01mas xapaKTepuCcTHKa SJIEMEHTOB bubnuotexa [JOK

VIA-rpymibt

https://m.edsoo.ru/00ade64a
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ANOTpOITHBIE MOAM(HUKALINN CEPBI.

23 Haxoxnenue cepsl 1 €€ COeTUHEHUN B bubmorexa HOK
“ https://m.edsoo.ru/00ade64a

npupoie. XUMUYECKHE CBOWCTBA CEPhI

24 CepoBoaopoj1, CTpoeHHE, (PU3HUSCKHe bu6nuoreka [JOK
Y XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCTOTAa,
(dbu3uYecKre U XUMUYECKHE CBOMCTBA,
npumenenue JI.O. Ne3 HM3yuenue

25 XUMHYECKHUX CBOMCTB pa30aBICHHOMN bubmuotexa [JOK
cepHoM kuciothl. [IpoBenenue https://m.edsoo.ru/00adea28
KaueCTBEHHOW peakuy Ha cyJbpat-
WOH M HaOJII0ICHUE TpU3HaKa e
nporekanus. Th
XUMUYECKUE peaKIiH, JIeKaIIH1e B
OCHOBE MPOMBIIIJIEHHOTO Crtocoba

26 IIOJIyYEHUS CEPHOM KUCIIOTHI. bu6nuorexa [IOK
XHUMHYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpPY’KaIoIleH cpe/ibl COeAUHEHUSIMU
cepbl

97 Brruucnenue MaccoBoil 40U BBIXO/A bubnuorexa [JOK
IIPOYKTA peaKIuu https://m.edsoo.ru/00adec8a
OO01as XxapaKTepuCTHKa 3JIEMEHTOB

98 V A-rpymrbl. A30T, paclipoCTpaHEHHE bu6nuoreka [JOK

B IIpupoje, GU3NYECKHe U XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero puznvYecKue u

bu6muoreka [IOK

29 XUMUYECKHUE CBOMCTBA, MOJTYUYEHUE U
y https://m.edso0.ru/00adf004
MIPUMEHEHNE
Ilpakmuueckasa paboma Ne 3 no
30 meme «llonyuenue ammuaxa, bubmuotexa [JOK
uszyuenue e2o https://m.edso00.ru/00adf180
ceouicme». Unempykmasic no Th
31 A3oTHas kuciora, e Gpusndeckue u bu6nuoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX
32 no0pennii. XuMUUeCcKoe 3arpsa3HeHue bubmorexa [IOK
YAOOP o p https://m.edsoo.ru/00adf518
OKpYKaroIIel Cpeibl COeAMHEHUSIMHU
azoTa
IIoBTOpPHBII HHCTPYKTAK 11O
TB.Docdop. Oxcua dpocdopa (V) u
ocopHas Kuciaora, pU3nIecKue u
Gocdop N ¢ but6mmoreka [IOK
33 XUMHUYECKHUE CBOWCTBA, MOTyUYEHHE.
. https://m.edsoo.ru/00adf68a
JI.O.Ne4. TIpoBenenne Ka4eCTBEHHON
peaxiu Ha GocdaT-uoH U U3ydeHue
IIPU3HAKOB €€ nporekanus. Tb
Hcnons3zoBanue pocdaToB B kauecTse
34 MUHEPAJTBHBIX yI00pEHUH. bu6nuoreka [JOK

3arpsi3HeHUe IPUPOJHON Cpebl
¢docharamu.

https://m.edsoo.ru/00adfc20
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Yraepon, pacipocTpaHEHHUE B

35 npupoze, Gu3nIecKre U XuMHUECKUe brbmmorexa LTOK
p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcupel yraeposaa, ux Gu3ndecKkue u
XAMHUYECKHUE CBOMCTBA.
DKOJIOTHYECKHUE TIPOOIEMBI,
but6mmoreka [IOK
36 cBsi3aHHBIE ¢ OKcuaoM yriaeposa (1V).
https://m.edsoo.ru/00adfebe
JI/O No5 «Ilomyuenwue, coOupanmue,
pacro3HaBaHUE U U3YUYCHHUE CBOMCTB
yriekucioro rasa» T/b
VYronpHas kucioTa u e€ conn. JI.O.
No6 [IpoBenieHre KaueCTBEHHOM
37 €aKkI M Ha KapOoHAaT -HOH U bubmorexa HOK
P P https://m.edsoo.ru/00ae006¢
W3YyYCHHE MTPU3HAKOB €€
nporekanus. Th
Ilpakmuueckan paboma Ne 4 no
meme "llonyuenue y2nekucnozo 2asa.
bu6muoreka [IOK
38 Kauecmeennan peaxkyus na
" https://m.edso0o.ru/00ae027e
kapoonam-uon'. Uncmpykmaoic no
b
[lepBoHayanbHbBIE MOHATUS 00
39 OpraHUYECKHUX BEIIeCTBaX KakK O bubmorera [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIJIepoaa
40 KpeMmHuii u ero coenuHeHusl. bu6muorexa [IOK

https://m.edsoo.ru/00ae080a
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41

Ilpakmuueckaa paboma Ne 5.
Pewenue sxcnepumenmanvnwvix
3a0au no meme «Basicneinumue
Hememanivl u ux

coeounenunay Hucmpyxkmaxc no Th

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2

42

Koumponvnasa paboma Ne3 no meme
«Basicneiniumue nememannwt u ux
COeOuHeHun)

but6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

43

OO01mmas XxapaKTepUCTHKa XUMUIECKUX
3JIEMEHTOB — METaJUIOB.
Meramnnueckas CBA3b U
METaJNIMYECKas KpUCTAIIINYECKast
pemérka. Pu3nvecKre CBOMCTBA
METaJJIOB.

bu6mrorexka [JOK
https://m.edsoo.ru/00ael03e

44

XUMHUIeCKre CBOMCTBA METAJIJIOB.
DIEeKTPOXUMHUUYECKUN DS
HanpspkeHni metaiios JI.O.Ne7
O3zHakoMJIeHHE ¢ 00pa3laMu METaJIOB
Y CIUIaBOB, MX (PU3HUCCKUMHU
cporictBamu.Th

bu6mmorekxa [IOK
https://m.edsoo.ru/00ae1156

45

OO1u11e crnocoObl MOTyYeHHS
metaoB. CriaBel. Berauciaenus mo
YPaBHEHHSIM XHMHUYECKUX PEaKIuii,
€CJIM OZIMH M3 PEareHTOB COJCPIKUT
npuMecu

but6mmoreka [IOK
https://m.edsoo0.ru/00ae1156

46

[ToHsiTHE O KOPPO3UU METAIIIOB

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael278
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47 [llenounble MeTaIIBI bu6nmoreka [JOK

https://m.edso0.ru/00ae14b2

48 OKCHUIbI M THAPOKCUBI HATPUS U bubmuorexa [JOK

Kanus https://m.edso0.ru/00ae14b2
[llenoyHO3eMENbHEIC METAJLIbI —
kanenui 1 Maraui. JI.O. Ne§
49 IIpoBeneHne KaueCTBEHHEIX peakiuii Ha bubmorexa HOK
DOBEAL peaid https://m.edsoo.ru/00ael15e8
MOHBI (MarHusi, KaJblKs ), OMUCAHUE
IIPU3HAKOB UX NpoTekanusd. Tb

50 Bakueiinme coeTMHEHNU KaJILIUS but6mmorekxa [IOK

https://m.edsoo.ru/00ael15e8

51 O0001IeHNE U CHCTEMATH3AIINS
sHaHui(Pemenue 3amayq)

59 JKECTKOCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUS https://m.edso00.ru/00ae1886
Ilpakmuueckaa paboma Ne 6 no meme

53 ">Kécmkocmb 6006l u Memoobwl eé bu6morexa [IOK
yempanenusn"Hucmpykmadie no TB https://m.edsoo.ru/00aelae8

54 ATFOMUHHMN but6mmoreka [IOK

https://m.edsoo.ru/00aelc64
Am@oTepHbIe CBOHCTBA OKCHIA U
55 rugpokcuaa JI.O. Ne9 HccnenoBanue bubmroreka [JOK
aM(pOTEepHBIX CBOMCTB I'MIPOKCUA https://m.edsoo.ru/00aelc64
AIIOMHHHUS U TUapokcuaa nuHka. Tb
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae1886
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57 Oxkcubl, TUIPOKCUIBI U COJH JKeJie3a bu6nuoreka [IOK
(1) m xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001menne U cUCTEMATH3aLMS 3HAHUH
Ilpakmuueckaa paboma Ne 7. Pewenue
59 IKCHEPUMEHMAIbHBIX 340a4 N0 meme bu6nmoreka [JOK
«Basicnueiimuue memannvt u ux https://m.edso0o.ru/00ae3de8
coeounenuny Hucmpykmasce no Th
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIIM OIUH U3
60 pPEareHToB J1aH B U30BbITKE WU bubnuorexa LIOK
COAEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MAaCCOBOM JOJIM BbIXOJIa MPOAYKTa
peakuuu
61 O00011IeHNE ¥ cCUCTEMATHA3AINAS
3HAHUU
Koumponvnas paooma Ne4d no meme 1
62 «Baxcneiimue memannot u ux
COeOUHEHUA)
BemectBa u matepuaisl B bubmuorexa [JOK
63 .
OBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHUE bu6nuoreka [IOK
OKpYKarolleu cpesl https://m.edso00.ru/00ae4270
65 Posb xumuu B pemieHnn bubnuorexa LIOK
IKOJIOTHYECKHUX TIPOOIIEM https://m.edso00.ru/00ae4270
66 O06001IEeHNe U CUCTEMATA3AINS 3HAHUHN. bubmuorexa [JOK

Brruucnenus no ypaBHeHHUIM

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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XHUMHUYCCKUX peaKuHﬁ, €CJIM OAHUH U3
p€arcHTOB COACPKUT IPUMECHU

O06001IeHNEe U CUCTEMATHA3AINS 3HAHUH. 1
67 BrrunciieHust MaccoBOU JTIOJIH BEIXOJA bubmmorexa [JOK
https://m.edsoo.ru/00adb33c
MPOJYKTa peaKiuu
O00011eHNEe U cUCTEMATU3AIMs 3HAHUH. 1
68 BrraucieHnss MacCoOBOH JOJIH BBIXOJA bubmmorexa [OK
A a https://m.edsoo.ru/00ad9ch2
MPOJYKTa peaKiuu
OBHIEE KOJIMYECTBO HACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O MPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ15S1 YHEHUKA

Xumus. 8 kiacc :6a30Bblii ypoBeHb: yueOHUK : uzganue / O.C.I'abpuensn., M1.I".Octpoymos. — 8-
e u31., crep. — Mockaa: [Ipocsemienue, 2026. — 175 c.

Xumust. 9 kmacc : y4e0. juis obreodpasoBat. opranm3anuii : m3nanue / I'. E. Pymuruc, @.I'.
®enbaman. — 11-e uzn., crep. — Mocksa: IIpocsemenue, 2014. — 208 c.

METOAUYECKHUE MATEPHAJIBI IUISA YYUTEJIA

Xumus. 9 kmace : yue0. nas obmieoOpazoBat. opranusamnuil . u3ganue / I'. E. Pymsutuc, ©.I.
®enpaman. — 11-e uzn., crep. — Mocksa: IIpocsemenue, 2014. — 208 c.

Metoanueckoe mnocobue mia yuutens / Kaeepuna A. A., Ilmuyruna I'.B.; mox pen. I'. B.
[Tnuyrunoii. M.: ®T'BHY «MHCcTHTYT cTpaTerun pa3Butus odpazoanus PAOy, 2022. 81 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

https://edsoo.ru/rabochie-programmy/

https://fipi.ru/oge/demoversii-specifikacii-kodifikatory



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

