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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XHMHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOI TPOrpaMMBbl OCHOBHOTO 00IIIETO 00pa30BaHMUsI, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPETOaBaHus Y4eOHOTO MpeaMeTa « XUMHUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xuMum AAa€T TPEACTABICHHUE O TIIENSIX, OOIIEH CTpAaTErHH
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
MpeayCcMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM U CTPYKTYpUPOBAHHUE IO
pa3ienaM M TeMaM MpOrpamMMbl MO XUMHH, OMPEAENAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEIBHOCTh U3YYEHUS] XUMHU C Y4E€TOM  MEXKMPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeAeNsieT BO3MOXHOCTH IMpeaMeTa U
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIeW U3ydeHUs IpeaMeTa U OCHOBHBIX
BHJIOB YYeOHO-ITIO3HABATEIIBHOM JEATEIIbHOCTH OOYYaroIierocss I0 OCBOCHHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XUMHHM CIY>KUT OCHOBOM i (DOPMHUpPOBAHUS MHPOBO33PEHUS
o0yyJaromierocs, ero MpeACTaBICHUN O MaTEpUAIHLHOM €IUHCTBE MHPA, BAXKHYIO
posib UrpatoT (GOpMUPYEMbIE XUMHUEW MPEACTaBICHUS O B3aWMOIPEBPAILICHUIX
PHEPTrUd M 00 DBOJIONUHU BEHIECTB B MPHUPOJIC, O MYTAX PEUICHUs TI0OATbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEIIOBEUECTBA — CHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xummu:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEW  JJIi  CaMOpa3BUTHS U
dbopMupOBaHUS KYJIbTYphI TUYHOCTH, €€ 00I1Iei 1 (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBIILJICHUS U TBOPYECKUX CIIOCOOHOCTEH
OOy4aromuxcsi, HABBIKOB WX CaMOCTOATEIBHOW  Y4eOHOW  J1eATeIhbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEILCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B MPO(HECCUOHATBHOM IeITeTbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

crocoO0CTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.



JlanHble HampaBieHHs B OOYyYEHUM XUMHUHU OOECHEUMBAIOTCS crieuu(ukon
COAEepKaHUsl ~ y4yeOHOro  MpeaMera, KOTOPBIA  SBISETCS  IEAarorH4ecKH
aJlaliTUPOBAHHBIM OTpa)KEHUEM 0a30BOM HAyKH XMMHUH Ha OINPEAEIEHHOM dTane eé
pa3BUTHIL.

Kypc xumumn Ha ypoBHE OCHOBHOT'O O0ILIEro 00pa3oBaHUSI OPUEHTHPOBAH HA
OCBOEHHE OOYYalOIIMMUCS CHCTEMbl MEPBOHAYAJIBHBIX IMOHITUA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CrtpyKkTypa coaepxaHHUsl NpOrpaMMbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKON
peakuuu. OO0€ 3TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl IO MPUHLHITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKUX MPEICTABICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /. 1. MeHnaeneeBa kKak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TNpencTaBleHUd 00 AIEKTPOJUTHUYECKON OHUCCOLUMAlMU BELIECTB B
pacTBoOpax.

Teopernyeckne 3HAHMS pPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATENBHO OT OJTHOTO
YPOBHSI K JPyromMy, BBINONHSS (QYHKUMU OOBACHEHHMS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXKHOCTEW IMPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIIAIOIIEN HAYyYHOU KapTUHBI MUpa B JIOTHKE
e€ CHCTEMHOW MpUPOJIbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4HOMY 3HAaHHUIO U
METO/JaM TO3HaHUsA B Hayke. V3ydyeHHe XMMHHM TPOUCXOJIUT C MNPUBJICUYEHUEM
3HaHUW W3 paHee HM3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaloUi MUP,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUHM TNPOUCXOAUT (opMUpOBaHME 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CT€CTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOU KYJIBTYpHI.
3amaga y4yeOHOro MpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — Ba)KHEUIHUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHUM,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOTO XapakTepa, sS3blka HAayKH, B
OpUOOLIEHUM K HAyYHbIM METOJlaM T[O3HaHUS MpU M3YyYEHUU BEUIECTB U
XUMHUYECKUX PeaKiuii, B (OpMUPOBAHUM U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWU B Yy4eOHO-NO3HABATEIbHON U Y4eOHO-HCCIIEAOBATEIbCKOM
NESATEIbHOCTH, OCBOCHMM NpaBWJ O€30IacHOr0 OOpalleHUs C BELIECTBAaMHU B
IIOBCEHEBHOM KU3HU.

IIpu u3yyeHun XMMHUU Ha YpPOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs Ba)KHOE
3HaYeHUE NMPUOOPEN TAKUE LIETH, KaK:



— ($OopMHUPOBAHHE WHTEIJICKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATUIO PEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jaronmxcss K CaMOCTOATENbHON I103HABATEIbHON JI€ITEIbHOCTH, HAYy4YHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUHY;

— obecrnieyeHue yCciaoBHiM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATENLHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE JIJIS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue oOmeld (QYHKIMOHATIBHOM M €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHCJI€ YMEHHUA OOBACHATH M OICHUBATH SIBJICHUSA
OKPY’KAIOLIEr0 MUpPa, UCIHOJIb3YS 3HAHUS W OMbBIT, MOJYYECHHBIE MPH H3YUEHUU
XUMHUHM, TPUMEHITh HMX TMPU PEIIeHUH MpoOJeM B TMOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHEe y OOYy4YalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHMI,
MOHMMAHUSl IIEHHOCTHM XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HKOJOTHUECKHU
1eJIecO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPENBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIUTAHUID Ha OCHOBE YCBOEGHHMS OOILEYETIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOUIis M HAMPABICHHOCTH albHEHIIIETO
oOy4JeHHUs.

OOmiee 4YuCIO dYacoB, OTBEAEHHBIX I HW3Y4YEHUsS XUMHUU Ha YPOBHE
OCHOBHOT0 00IIIero 00pa3oBaHus, cocTaBiisieT 136 vacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemecTtBa. du3znueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeTogax mo3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass ¢Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi A0 XUMUYECKOTO AJIEMEHTA B
COCIMHEHUH.

KonnuectBo BemectBa. Moiib. MoisipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYECKUEe U XMMHUUYECKUE ABICHUSA. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHMsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW TMOCY/I0H, MpaBuUiaMu padoThl B J1abopaTopuu U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3MUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIO/ICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
ONMKMCAaHWE TPU3HAKOB MPOTEKAHMUSI XUMHUYECKUX peakiuil (pas3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
CONM, HaOIIOJCHWE W  ONMUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:xHeiinmue npeacTraBuTe M HEOPraHNYeCKNX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMEHT U MPOCTOE
BenlecTBo. HaxoxnaeHuwe kuciaopojna B mpupone, (pusmueckne M XUMHYECKHE
cBoiictBa (peakmmu TopeHus). Oxcuppl. [Ipumenenuwe kucmopoma. CrocoObI



MOJIYYCHHUST KHUCIopoAa B JabopaTOpuud W TMPOMBINUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT W mpocToe BemecTBO. HaxoxkaeHue Bomopoaa B
npupoae, GU3MUYECKUEe ¢ XUMUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIi 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBopurtenb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpE. XUMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Pose pacTBOpOB B mpupoOZ€ UM B KU3HU 4esnoBeKa. KpyroBopoT BOABI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coenuHenuil. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cosieoOpa3yroniyue  (OCHOBHBIC, KHUCIOTHBbIC, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Dusnyeckue M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnyeckue u
XUMHYECKHE cBoMcTBa KuCaIOT. Pang axtmBHOocTu MertanioB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa cosieii. @U3nUecKue U XMMHYECKHUE CBOWCTBA COJIEH.
[lonyuenue coneu.

['eneTnyeckas CBsI3b MEXKY KIACCAMU HEOPraHUYECKUX COCTMHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPkKAHUS KUCIOPOJa B BO3JyXeE, NOIYyUYCHUE,
coOuMpaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HAaKOMJIEHHE ¢ oOpa3llaMu OKCHIOB H
OMMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAaCTBOPEHHUsI BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB),



UCCJIEIOBaHNE O0pa3lloB HEOPTaHWYECKHX BENIECTB PA3JIHYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEIOYEH,
uzydyeHue B3zaumojerctBus okcuna meau (II) ¢ pactBopom cepHOIl KHUCIOTHI,
KHCJIOT C METaJUIaMH, PEaKUUil HEUTpalIM3allH, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUIa JAPYTMM W3 PACTBOPA COJIA, PEUICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 N0 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKALMU XUMHUUYECKUX dJeMeHTOB. [lonsaTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3zyloT aM(pOTEPHBIE OKCHUIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucteMa XUMHYECKUX IIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkomepuonHas u  JiuHHONepuoAHas  (HOpMbI
IIepronnueckoii cucrembl xumuueckux annemeHToB [[. M. Menneneesa. Ilepuonasr
u rpynnbl. PU3NYECKUH CMBICI MOPSAJKOBOIO HOMEpa, HOMEPOB II€puUoJa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUS pPaguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BuTUA Hayku U npaktuku. [[. M. MenneneeB — ydéHbil u
IpaXIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT Y HEMOJSIpHAs) CBSA3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX AJIEMEHTOB. IoOHHAas CBS3b.

Crenenbp  okucieHusa.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Ipouieccyl OKUCTEHUS M BOCCTAaHOBIICHUSI. OKMCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHM KHUCJIOT W MIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mesxcnpeomemmnnie ceazu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpU M3YYEHHMM XUMUU B 8 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJIb30BAHME Kak OOLIMX €CTECTBEHHO-HAYYHbIX
IIOHATUH, TaK W NMOHATUH, SBISAIOIINXCSA CUCTEMHBIMU JUISI OTACNBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE NMOHATHA: HAayYHBIA ()akT, TUIOTE3a, TEOPHUs,
3aKOH, aHaJu3, CHUHTE3, KilacCU(UKaIMsa, NEePUOJUYHOCTb, HAONIO/IEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUNA 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BEITUUYMHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COonHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rtHuapocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XumMnuyeckas peakuus

[lepnonmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenaeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWU CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kaiuus, KalabLUusd M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHUYECKOM CBA3U. THIIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Krnaccudukanus XMuMAUYECKUX PeaklMii MO pa3IMYHbIM IpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIoBoMy 3¢ deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTalu3aropa). JK30- U SHAOTEPMUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[Tonsitue o ckopoctu xuMuueckod peakiuu. [lonstue 00 00paTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U TeTepOTE€HHBIX
peakuusx. [lonsarue o karammse. [loHsTHE O XMMUYECKOM paBHOBeCHHU. DAKTOPBI,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUUH M TOJIOKEHHE XHUMHYECKOIO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — pPEAKLMH,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOM  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA C  HUCIIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 31€KTPOIUTUYECKON TUCCOLMALIMHI. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMKM BEIIECTB C PA3JMYHBIMU BHJIAMU
XuMHU4eckoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBuUsl MPOTEKAHUS PeaKuii HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM W COJE€l B CBET€ MNPEICTAaBICHUNA 00 3IEKTPOIUTUYECKON
nucconuanuu. KauectBeHHble peakiyu Ha HOHBL. [loHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEILIECTB — METAUIOB M HEMETAUIOB (rpaduTa M aiMasa), CI0KHBIX BEIIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakUuuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEUIECTB, IMPOLECCAa JUCCOLMAIMM KHCIOT, IIEJIOYed U  COoJIeH
(BO3MOXXKHO  HCHOJB30BAHME BHUJEO MATEpPHANOB), MPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKH  NPOTEKaHWs  peakluuii HOHHOro  oOMeHa
(oOpa3oBaHue oOcajka, BBIIEIEHME Ta3a, O0Opa3oBaHUE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX — PEaKLUN
(ropeHue, peakluy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPraHUYEeCKUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX PpPEAKUUMH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl 1 HX cOeIUHEHUSA

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUecKue CBOMCTBAa MPOCTHIX
BEIIECTB — TajoreHoB. XUMHYECKME CBOWCTBA Ha IIpUMEpE  XJopa
(B3aMMOJEHCTBUE C METallaMH, HEMEeTa/llaMH, WIeno4amu). XJIOpOBOAOPO/I.
ConsHas KucioTa, XUMUYECKHE CBOMCTBA, IOJyYEeHHUE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbl M HX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 3aeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue U (u3NYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3HYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KAaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas xwmciora, (Qu3nUecKue W XHMHYECKHE CBOMCTBa (0OIIMe Kak
NpEeACTaBUTENST KJlacca KHUCIOT M crneruduyeckue). XUMHYECKUE pEeaklUH,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOMYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. CONMM CEPHOM KUCIOThI, KAYECTBEHHAS PEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOTUHEHHN B MpHUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miass xapakTtepuctuka 3eMeHToB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dusnueckue u xumMmuyeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €T0
bu3NYecKue 1 XUMUIECKUE CBOMCTBA, TOJydeHrne U puMeHeHue. Coam aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoydeHue, (PU3nYecKue U XUMUYECKUE
CBOiicTBa (0OmMEe Kak MPEACTAaBUTENS Kilacca KUCIOT W CHEIUu(UUYECKHe).
Hcnonb30oBaHWEe HUTPATOB U COJIM aMMOHHMS B Kaue€CTBE MHUHEPaIbHBIX
yno0peHuil. XuMUYEeCKoe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXAM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aioTponHeie Moaudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciiora, GU3NIeCKHe U XMMHISCKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTJIEpOoJ,  aJJIOTPOIHbBIC
MOAU(UKAIIUKM, PACIPOCTpaHEHUE B TpHUpPOAE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
dbu3nueckue W XMMHUYECKHE CBOWCTBA, [EHCTBHE Ha JKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE W TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriaepoaa (IV), rumoreza rinoOaibHOrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noysyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

ITepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOJOB (Yrojib, TPHUPOIHBIA Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[ToHsaTHe 0 OMOJIOTHYECKHU BaKHBIX BEILIECTBAX: KUpPaX, O€IKax, yriieBoJax — U UX
poid B KM3HM 4eJoBeKa. MarepualbHOEe €AMHCTBO OPraHUYeCKUX W
HEOPTaHWYECKUX COCIMHCHUU.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumeHenue. CoenuHeHHs KpemHUss B mpupozae. OOmme mnpenacraBieHus o0
okcunie kpemausi (IV) u kpemHueBoil kucinore. CWIMKAThl, UX WCIOJIb30BaHUE B
ObITY, B IIPOMBIIUIEHHOCTH. BakHeillne cTpouTeabHble MaTepUabl: KEpaMuKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKhe M XUMUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHW (BO3MOXXHO MCHOJB30BAHUE BUIEOMATEPHAIIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOPUAOB (TalOT€HUIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHMHYECKHMX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BHUJICOMATEpUAIIOB), 00pa3aMu a30THBIX U (HOcHOpHBIX yA0OpEeHH, MOTyUYEeHHE,
coOupaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocaT-MOH U U3YUEHHE IPU3HAKOB
UX MPOTEKAHUS, B3aNMOJECHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHMCIJIOTBI C MEJIBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aaCcOpOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NpPOTHBOTasa, MOJIydeHHe, COOMpaHHe, paclio3HABaHUE U H3yUYEHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX TMPOTEKAaHUSA, O3HAKOMIICHHUE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJUIbl ¥ UX COEIUHEHUS.

MeTa/libl 1 MX COeIMHEHUSA

OO0miast XxapakTepUCTUKa XUMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnoyioxkeHuss B llepuomnueckor cucreme XxumMuueckux d3emeHtoB J[. .
MenzeneeBa u ctpoeHus: atoMoB. CTpoeHre MeTauioB. MeTtalmndeckas CBSA3b U
METaJUIMYecKasi  KpUCTaUIMYecKas  pemerka.  ODJIEKTPOXHUMHYECKMH  psif
HaIpspKeHU MeTaioB. OU3nyYecKkre U XMMUYECKHE CBOWCTBa MeTaiioB. O0iue
CHocoObl Moy4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
ciocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTanb, YYTyH, TIOPATIOMHHMA,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJEHUE B IIPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUabl U



TUAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IENOYHBIX METaNIOB M HX
COEeIUHCHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMWA: IIOJIOKECHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B npupoae. uznyueckue 1 XMMUUYECKUE CBOMCTBA MATHUS
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMHUHUN: TIOJ1I0)KeHUE B [leproindeckor CuCTeME XUMUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoKIEHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHE aToMa, HAaXOXKICHHE B npupone. PU3HUECKHE H
XUMHYECKHE CBOMCTBa jkeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumMenm

O3HAaKOMJIEHHE C oOpaslaMyd METalIOB U CIUIaBOB, WX (U3HUUECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJblIUS U HATpPUS C BOJOM (BO3MOXKHO WCIOJb30BaHUE BHUJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAaHME  BHJICOMATEPHUAJIOB), TMPU3HAKOB  MPOTEKAHUs
KAueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, jKelie3a
(IT) u xeneza (I1I), mequ (II), HaGnroaeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU WOHAMHU HaTpWsl, Kajdusd W Kalblusg (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEUIEHHE DKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «Baxueiue
METaJUIbl U X COCTUHEHUS.

XuMuA U OKpYysKamolas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW >KM3HW 4YellOBeKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKaroleh cpejnl (MpeaenabHasl JOoMmyCcTUMas
KOHIIeHTpalus Bemects, nainee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpeIMeTHBIX CBs3€H NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIHOJb30BaHHE Kak OOLIMX eCTEeCTBEHHO-HAyYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHSA: HAay4YHbIM (pakT, FMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccu(ukauus, MEepPUOAUYHOCTb, HaOIIO/ICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE, MOJEIb, SBICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusnka: wmarepus, aToM, D3JCKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIUJI,
U30TONBI, PaJHOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsil, MPOBOIHHKH,
HOJYIIPOBOJHUKHY, JUIEKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEJ0, O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, paCTBOP, pACTBOPUMOCTb, KpUCTAJUINYECKAs]
pemérka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, €AMHUIIBI U3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocUCTEMA, MHUHEPAJbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEPATBI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOLIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMH
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILICHHOCTSIMU, IPUHSTBIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHA W
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAYYHOMY HACIEOWIO, TIOHUMAHHS 3HAYECHUS XUMHUYECKOM HAyKH B >KU3HH
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

OPENCTAaBICHNS O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHUAAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3sHOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpH
BBINIOJIHEHUHU YYE€OHBIX, TIO3HABATENbHBIX 3a7ay, BBINOJIHEHUH XHMHYECKUX
HKCIIEPUMEHTOB, CO31AHUN YUE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B TMIpollecC€ H3TOM yueOHOW JAeSITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEJCHHWE M IIOCTYIIKM CBOHMX TOBApHILIEN C TO3ULUA
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIISIOLINE
OCHOBY JUIs MMOHMMAaHMS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, IpeJCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS IPUPOJBI, B3aUMOCBS3SX YEJIIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOAUMBIE sl OOBSICHEHHUs HAOJIOJAeMBbIX TPOILIECCOB U SBJICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHMI0O W MO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHHUS B
JaJbHEHIIEeM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUNA W
HETPUATHE BPEJIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJTKOr0Jisl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacCHOCTH TMpu  OOpallleHun ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY M3yUEHUIO ITpodeccuil U Tpyia pa3inyHOTO PoJia,
YBaXKEHHUE K TPYAy M pe3yjbTaTaM TPYJOBOM [EATEIIBHOCTH, B TOM YHCIIE HA
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO0 XWUMHUH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJTbHOW TPACKTOPUHU MPOJIOIKEHUSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHENHON MpodheCcCUOHATBLHON JAEATENHPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHATBHOM CPEJIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

AKOJIOTMYECKU LEJIeCO00pa3HOe OTHOIIEHHE K MNPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOrO U
O6e3omacHoro oOpas3a >KH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYEeCKOMY M TCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBui 0€30MACHOTO MOBEIEHU MPU paboTe C BEUIECTBAMH, a TAKXKE B CUTyalUsX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJy4aeMble MPU HU3YUYCHUH XUMUH, IS
pELICHUS 33a/1a4, CBSA3aHHBIX C OKPYKAOIIEH IPUPOJHON CPENON, JJIs1 TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH HUX PEIICHUS MOCPEICTBOM METOJOB XUMMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJIHLHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B coctaBe wMmeTanpeaqMeTHBIX pPE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsIT MHUPOBO33pPEHHUS OOIICHAYy4YHbIE TOHSTUS (3aKOH, Teopusl,
MIPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWM W3 ITUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATUBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneynBaloT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATH UX XapaKTEpPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KJIacCCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaAKIIHil,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHATh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIL3YEMbIC B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XuUMUuyeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBJIATH U XapAaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEaAKITHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eHCTBUSA:

YMEHHE HCIIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MpUOOPETEHUE OIbITa IO TUTAHHUPOBAHUIO, OPTAaHMW3AIMU M TPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOImaTh 3a XOJOM IIpollecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpoOBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEJAEHHOTO OTbBITA, HCCICOBAHUS, COCTABIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pab6ora ¢ ungopmanmei:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO
pPa3IMYHBIX BUJIOB U (hOPM TIPEICTABIICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAs JUTEpaTypa XHMHYECKOTO COJACP)KaHWS, CIPaBOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHUYECKH OIICHHBATh MPOTUBOPCUMBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3MYHbIE METOJBI M 3alpOChl MPU MOMCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONPENeIEHHOTO THUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHMSI PA3TUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeaCcTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJayd HECIOXKHBIMM CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SIICTBAa W TPAHCIOPTa Ha COCTOSHUE OKPYXAIOIIeH MPUpPOAHON
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicTBUS:

YMEHHs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WiId) JUCKYCCHM) IO
CyLIeCTBY  OOCyXJaeMol  TeMmbl, (OPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ TPEICTaBIsITh  TOJy4YEHHBIE  pE3ylbTaThl  MO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JejaTh MPe3eHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEeHHsS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABAaTENIbHOM M WCCIEIOBATENbCKOM  NIEATEIBHOCTH TPU  PEIICHUH
BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICWCTBUH, OIpelneieHHe KpPUTEpUEeB IO OIIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOATEIBHO OMNPENENATh ILEIN ACATEeIbHOCTH, MIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3QpGHEeKTUBHBIE CTIOCOOBI PEIICHUsS YICOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM INPU BBINOJHEHUM 33JaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIHUsX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

INPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pe3yabTaTOB IO OCBOSHHUIO 0053aTEIHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (eaepanibHOH paboueil mporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYArOIIMMUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, chHenmupuIecKue [ TpeAMETHOW obmactu  «XuMus», BUIBI
JEATEIBHOCTH MO  [OJYYEHUID HOBOIO  3HAaHWS, €ro HHTEpIpETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XMUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJEKTPOHHBIM CJIOM aroMa, aTOMHas OpOUTa b, paguyc
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHATHH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEOUHEHHI MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAss W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbica Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢Gopmy Ilepuogudeckoi
CUCTEMbl XHMMHMUYECKHUX DJJEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpymnmna (b-rpynma)», mansie u
OOJBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHUs, KOTOPhIE HMEIOTCS B
tabnune «llepronuueckass cucteMa xumudeckux a3nemeHtoB J[. .
MeHneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (10 YKCIy UM COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIlllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacCChI
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (opmyse
COEJIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KJacCU(pUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3ed — JUIsl M3YYCHHS CBOKCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWUjaM  TMOJIb30BAHHUS ~ XMMHYECKOM  TOCYIOM U
Ja00paTOpPHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TOJYYEHUIO M COOUpaHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHUCJIOpOAa), MNPUTOTOBJICHUIO
pacTBOPOB C OMNPENCIEHHOM MAacCOBOW JIOJIE pACTBOPEHHOrO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOIIBI0 MHIANKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonmy oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IOHATUN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYEeCKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJNEKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAST IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBECHE, OOpaThMble U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METaJuioB,
CIUIaBBbl, CKOPOCTb XHUMHYECKOM PEaKUWW, NPeIesbHO I0IMyCTHUMas
xoHuentpauus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISl COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OIPEIENATh BaJIEHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOrO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmysiaM, BUA XUMUYECKOU
CB3M (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEMHEHMSIX, 3aps]l MOHA [0 XMMHUYECKON (opMmysie, XapaKTep Cpeibl B
BOJHBIX PAaCTBOPAaxX HEOPTraHWYECKUX COECAMHEHMM, THI KPUCTALLIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnnunyo ¢opmy Ileproanueckoil cUCTEMbl XMUMUYECKUX AJIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», mansie W OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIIOBBIMM  XApPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMMHYECKHX
3JIEMEHTOB (COCTaB M 3apsii  sA1pa, oOIllee YHCIO BJIEKTPOHOB H
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAUHEHUU B
Ipeiesax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOUIUMX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIMME W cHenupUUYecKe XUMHUYECKHE
CBOMCTBAa NPOCTBIX W CJOXKHBIX BELIECTB, MOATBEPXKIasi OIMHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPaBHEHHUSA 3JEKTPOJUTUYECKON JAHCCOLUMALUUU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHi;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJISIPHYIO H MOJBSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coOn0aTh  MpaBWja  MOJb30BAaHHUA  XUMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH 110 BBITIOJHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIBHON NEATCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMaTHU3allhI0, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u dyeKTPOHHBbIE (HU(pPOBHIE)
KouTtpoJbHbie IMpakTHueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK
' peaKiuu https://m.edsoo.ru/7f41837¢c
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. [lonstue o kucinorax 8 1 bubnnorexa [IOK
' H COJISAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBAaHMSAX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIacChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKAs CBS3b. Bumorexa LIOK

32 OxncamTebHo- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I

Hroro mo pasneny 15 Etptlri?/jln(feedl;i;—.[r?/sf41837c
PesepBHOE BpeMst 3 bubmorexa LOK

https://m.edso0.ru/7f41837c
OBIHIEE KOJITUYECTBO YACOB 68

1O ITPOI'PAMME



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

9 KJIACC

Kosmn4yecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne o/m P Kontpoabnbie | IlpakTudeckue (uitcpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHMe U yriayOnenne 3HaHNU OCHOBHBIX 5 1 bubnuoreka [IOK
' paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [HOK
' anemeHTOB VIIA-rpymmel. ["amoreHst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymmsl. Cepa u eé 6 bubmmorexa [IOK
' PYTHEL £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCcTUKa XUMUYECKIX
2.3 a51eMeHTOB VA-rpynimsl. A30T, pochop 1 ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCcTUKa XUMUYECKIX
24 snemeHTOB [VA-rpynmel. Yriepoa u KpeMHUI 8 1 2 bubmmorexa LIOK
' PYTHIEL. PO M KP https://m.edsoo.ru/7f41a636
U UX COEeIMHEHUS
Hroro mo pazneny 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA METATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTaiuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BemtectBa 1 MaTepuaibl B )XU3HU YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO 68

ITPOI'PAMME



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

IHOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

N Kosun4yecTBo yacoB DJIeKTPOHHBbIE IU(PPOBbIE
I /1-1 Tema ypoka Beero Kontpoabueie | IlpakTuyeckune o0pasoBaTe/IbHbIE
padoThI padoThI pecypcsl

1 [Ipenmer xumuu. Postb XMMUM B )KU3HU 1 bubnumoreka LIOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 MeTOAAX MO3HAHUS B XUMHUH 1 bubmmorexa LOK

A https://m.edsoo.ru/ff0d227e
[paxruyeckas padorta Ne 1 «IIpaBuia paboTs

3 B J1a0OpaTOPUH U MPUEMBI OOPAILICHHS C 1 1 bubmmorexa [OK

patop P p https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000pYIOBAaHHEM)»

4 Yucrele BemecTBa 1 cMec. CriocoObl 1 bubmuorexa [JOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe 0YUCTKHU TOBapEeHHOM 1 1 bubmorexa HOK

PHUMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmmoreka [JOK
6 A 1
TOMBL I MOJICKYIIB! https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKHUE PJIEMEHTHI. 3HAKH (CHMBOJIBI) 1 bu6mmoreka [IOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie u ClOKHBIE BEIIECTBA 1 bubmmorexa [IOK

P . https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LOK

yp ya https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumunueckas popmyna. BaneHTHOCTh aTOMOB 1 bubmorexa LOK

pMYIIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX AJICMCHTOB
11 OTtHOCHUTENIbHAS aTOMHAs Macca. 1 Bbubnmuoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTenbHAsI MOJIEKYIISIPHAs Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 10151 XMMHYECKOTr' 0 3JICMCHTA B Bu6mmoreka [IOK
COETMHEHUH https://m.edso0.ru/ff0d350c
13 KonuuectBo BemectBa. Moiib. MonsipHas bubnnoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
1 DU3NYECKUE U XUMUYECKHE SBICHUS. bubnuoreka [IOK
XuMHYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yca0BUs IPOTEKAHUS bubnmoreka [JOK
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MacChl BEILIECTB. bubnuoreka [IOK
16
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncienus KoJn4ecTBa, Macchl BEIIECTBA bubmuorexa [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Kitaccupukanuss XUMHUYIECKHX peaKIIHid
18 (coemuHeHuUs, pa3JIOKEHUS, 3aMEIIICHHS bubmmorexa LOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIMKJIONEIUCT 0606}/;16HI/IG u bubmorexa TIOK
’ . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HAaHUH
20 Konrtponbnas padora Nel no teme bubnnorexa [IOK
«BelecTBa 1 XUMHYECKUE PEAKLIMNY https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa.
21 Kﬂci};xo — 3JIEMEHT M IPOCTOE Beﬂyet:TBo bubmmorexa [IOK
PO P B ’ https://m.edsoo.ru/ff0d448e
O30H
dusnvecKkrue 1 XUMHUYECKHUE CBOMCTBA
22 KHCII0po/ia (peaKIi OKUCIIEHUS, TOPEHHE) brbmmorexa [OK
poAa (peart > TOP ) https://m.edsoo.ru/ff0d4614
[TonsaTHe 00 okcHmIax
Cnioco0nbI ToTydeHus1 KHCIopoa B
= POz bu6mmoreka [IOK
23 71a00paTOpUU U MPOMBIIUIEHHOCTH.

[IpumeHnenue kucmopoa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoii 3pPeKkT XUMUIECKON peaKInu,

bu6mmoreka [IOK

24
MOHSATHE O TEPMOXUMHYECKOM YPaBHCHHH, httos://m.edsoo.ru/Ff0dA790
9K30- M SHJIOTEPMUYECKUX PEAKITHSIX
Tommmso (HepTh, Yroiab U METAH).
25 3a $I3He}EI/Ie(?303 yra CHOCOOBI gro bubnmorexa [IOK
P e, https://m.edsoo.ru/ffod4c4a
MIPEIOTBPAIIICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonyyenue u cobupanue KUCIOPOIa bubmotexa [IOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOMCTB)
97 Bonopoa — 3neMeHT 1 IpoCTOE BEMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
o8 ®u3nyecKue U XMMUYECKUE CBOMCTBA bu6mmoteka [IOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmnoreka LIOK
29 I1
OHATHE O KHCITOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Cnioco0OsbI moJTydeHus BOAOPO/1a B bubnmnoreka [JOK
n1aboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas pabora Ne 4 o Teme
31 «ITonyuenue u cobupanue Bogopoaa bubmorexa LOK
yi - p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
N bubmuorexa [JOK
32 M I . A
OJISIPHBIN 00BEM Ta30B. 3aKOH ABOTAAPO httos://m.edsoo.ru/Ffod542e
Brruncienusa o0b8Ma, KOIMYECTBA BEIIIECTBA
33 rasa o ero U3BeCTHOMY KOJHUYECTB B bubmotexa [IOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIH 00BEMY
Berarcnenus 00EMOB ra3oB 110 YPaBHEHHIO
34 €aKIIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
pearh . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH I'a30B
35 dusnyeckue 1 XUMHYECKHE CBOMCTBA BOJBI buGnnorexa [IOK

https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

Cocras ocHoBanuil. [Tousarue 00

Bbubnmuoreka [JOK

36
WMHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuresnb. HachilieHHbBIE 1
37 Helfacm epHHBIC paCTBO BI Ma:jJOBaﬂ oJIs bubmmorexa LIOK
H PaCTBOPHL. A https://m.eds0o.ru/ffod5b40
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 no Teme
38 «IIpuroToBiieHHE PACTBOPOB C ONPEACIEHHOM buommorexa LIOK
P N . P p pea https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHIIBI: COCTaB, KJIaCCH(HUKAITHS, bu6mmoreka [IOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TomryueHnue U XUMHUYECKUE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: COCTaB, KIacCUPUKALIUS, bubnuoteka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenue u XxuMu4eckue CBOMCTBA bubnuoreka LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kitaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHune n XMMUYECKHE CBOMCTBA KUCIIOT brbmorexa [OK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI bubnmnoreka [IOK
[IOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTuyeckas padota Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuoteka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN)
48 I'eneTnyeckas cBsI3b MEXIy KiaccaMu bubnmoreka [JOK
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HCOPTaHUYCCKUX COGILI/IHGHI/II\/'I

https://m.edsoo.ru/00ad9a50

Bu6mmoreka [JOK

49 O0001eHne 1 cucTeMaTh3alus 3HaHU |
m 1 https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCCHI HEOPTaHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUI
[TepBbIe MOMBITKY KIIACCHPUKAITUU
51 XUMUYECKUX 3J1IeMeHTOB. [loHaTHE 0 rpynnax bubmotexa [IOK
’ https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepnomnueckuii 3axkoH u Ilepunonuaeckas
P P bubmuorexa [JOK
52 cHcTeMa XUMMHUYeCKux anemeHToB /1. 1.
https://m.edsoo.ru/00ada52c
Meuneneena
53 [lepuoapl, rpyIIIbl, OATPYIIIIEI Bubmorexa HOK
PHOZIRL, TPYIIIRL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. COoCTaB aTOMHBIX SIIED. bubnuoteka [IOK
M3otomn: https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB
55 snemeHToB Ilepuoandeckoi cucremsl [. U Bubmorexa HOK
P o https://m.edsoo.ru/00ada6bc
MengeneeBa
XapakTepucTuka XMMHYECKOTO 2JIEMEHTA TI0
N bubmuorexa [JOK
56 ero noJyioxxenuto B [lepuoanueckoii cucreme
https://m.edsoo0.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuoanyueckoro 3aKoHa asst
57 pa3BuTHs Hayku U npaktuku. 1. U. bu6mmoreka LIOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpaXIaHUH
PesepBHrblii ypok. O0001IEHIE U
58 CI/ICTIe)MaTI/ISZLI:I/IH 3HaHI/II711H/ Bcepoccniickas Eubmorexa HHOK
p https://m.edso0.ru/00adb33c
npoBepovHasi paboTa
59 Kontponbnas padora Ne4 o teme «CtpoeHue bubmuoteka [IOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

aToma. XuMuueckas cBsa3b» / Beepoccuiickast
npoBepoyHas pabora

https://m.edsoo.ru/00adb486

DIEKTPOOTPULIATETLHOCTH AaTOMOB bubnmoreka [JOK
60 1
XAMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 VouHas XuMieckas Casish 1 https://m.edsoo.ru/00adac34
62 KoBanienTHasa nojisipHast XUMUYECKASA CBSI3b 1 Bubmorexa IOK
P https://m.edsoo.ru/00adaab8
63 KoBaneHTHAs HEMOIsIpHAS XUMUAYECKAS CBSI3b 1 Bubmorexa HOK
P https://m.edsoo.ru/00adaab8
bubmnoreka LIOK
4 1
6 Crenens oxucnemis https://m.edsoo.ru/00adae28
65 OKHUCIUTEITLHO-BOCCTAHOBUTEIBHBIE PEAKIIAUN 1 bubmmorexa [JOK
peaxi https://m.edso0.ru/00adb076
bubmmorexa [IOK
1
66 OKHUCIUTENN U BOCCTAHOBUTEIU httos://m.edsoo.ru/00adb076
PesepBuelil ypok. O0001IIEHNE U
67 CI/ICTEM&TI/ISZP us 3HaHHI;II o teMe «Ctpoeune 1 bubmaorexa LIOK
1t P https://m.edso0.ru/00ad9cb?2
aToMa. XUMHUYECKas CBA3b)
68 PesepsHblil ypok. O60011€HKE U 1 bubnuoreka LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KJIACC

KoanuecTBo yacoB

JIeKTPOHHBbIE U(PPOBHIE

Ne i/ Tema ypoka Kourpoububie | IIpakruyeckue
Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Ilepuoanueckuii 3akoH. [lepuoanyeckas
1 cucTeMa XMMUYeCcKux aeMenToB [1. 1 1 Bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
2 XHMHYECKHUX 3JICMEHTOB IEPBBIX TPEX 1 bubmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOIOB

3 Kiaccudukanus 1 HOMEHKIATypa 1 bubnunoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoi CBSI3U U THIIBI 1 bubmmorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel no teme

5 «IloBTOpenue u yriayOaeHue 3HAaHUH 1 1 bubmorexa [IOK

p yry https://m.edsoo.ru/00adbch0
OCHOBHBIX pa3JieioB Kypca 8 Kiracca»

5 Knaccugukarus XuMu4eckux peakiui no 1 bubnnorexa [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKON PEAKIIH.

7 IToHsiTHE O TOMOTE€HHBIX U T€TEPOTCHHBIX 1 brbmorexa [OK

p https://m.edsoo.ru/00adbe9a
peaKImsIx
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.

8 @DakTOpHI, BIUSIOIINE HA CKOPOCTh 1 Bbu6nmuoreka [JOK
XUMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHUS

9 OKHUCIHTEITEHO-BOCCTAHOBUTEILHEIC 1 bu6mmoreka [IOK
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peaximu https.//m.edsoo.ru/00adcade

10 Teopus 2JIEKTPOIUTUUECKON TUCCOLUALIUY. bu6mmoreka [LIOK
CunbHbIe U cl1adble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS peakIuii bubmorexa HOK

P peardt https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MIPENCTABIEHUN 00 bubnmorexa HOK
P _ https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON TUCCOLUALIAN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 [IPEACTABIIEHNI 00 DIEKTPOIUTHUECKOM bubmorexa LIOK
P P https://m.edsoo.ru/00add8b2
JTUCCOLIMAIINT
bubmnoreka LIOK
14 ITo €eo 0JIN3€E COJIEH
FITHE O TApoIH et https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 0606 i
ODIICHUE H CHCTEMATHAIIA SHAIH https://m.edsoo.ru/00addd12

16 [TpakTryeckas padota Ne 1. «Pemenue bubnnorexa [HOK
DKCIIEPUMEHTAIBHBIX 3a7a9» https://m.edsoo.ru/00addbfa
KonTpoabnas padora Ne2 no teme

17 «INEKTPOIUTUYECKAST JUCCOLIUAITHS bubmmorexa OK

p A HHATUL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B paCTBOPAX»

18 OO0mas XxapakTepuCcTHUKa rajJoreHOB. bubnmnoreka [IOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KHCIIOTA,

19 XI/IME‘—IeCIi[I/IS cﬂoﬁcma TOJTy4eHne bubmorexa [IOK

> oIV ’ https://m.eds00.ru/00ade104
pUMEHEHHE
[IpakTuueckas pabora Ne 2 o Teme
. N bubmuorexa [JOK
20 «[Tomydenne CONTHON KUCTOTHI, U3y4eHUe e&

CBOMCTB»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHHUAM XUMHUYCCKHUX

21 €aKIINi, €CJIU OJIMH U3 PearcHTOB JIaH B bubmmorexa [IOK
peartid, A P A https://m.edsoo.ru/00ade488
n30BITKE

29 OO61as xapakTepucTuKka 31eMeHToB VIA- bubnmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
ATTOTpONTHBIE MOTU(DUKAIIUN CEPBI.

23 Haxox(p €HHUE Cepbl H(lzzé coe HHeiI/HZ B brbmorexa LIOK

a p f[ https://m.edsoo.ru/00ade64a
npupoie. XUMHUECKHE CBOMCTBA CEPBI
CepoBoaopoj, ctpoeHue, GU3NIECKUe 1 bu6nunoreka [IOK

24 .

XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxkcuabl cepbl. CepHas KUCTOTa, (PU3UIECKUE bubnunoreka [IOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XYMUYECKUE PeaKklluy, JIexKalllue B OCHOBE

26 IPOMBIIIJICHHOTO CII0C00a MOTyYeHUs bubnuoreka LIOK
CEpPHOU KUCIOThI. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH cpe/ibl COEUHEHUSIMU CEPbI

97 Beruucnenue MmaccoBoM J0JIM BBIXO1a bu6mmorexa [IOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO61mas xapakTeprcTUKa S1eMEHTOB VA-

28 TPYIITIBI Ap30T pacn OCTpaHEHHE B PUPOJIC bubmmorexa [IOK

PYHIIEL. » pactipoctp . pHpOE, https://m.edso0.ru/00adeca6
bu3HYeCKre M XUMUIECKHE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckne 1 XuMHUECKue bu6mmoreka [LIOK
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuyeckas padora Ne 3 mo Teme

30 «Eon eHue al\fMI/IaKa U3y4YEHUE €ro bubmuorexa LIOK

i > 1Y https:/m.eds00.ru/00adf180
CBOMCTBY
31 A30THas KHCIIOTa, €€ PU3NIeCKHe U Bbubnmuoreka [IOK

XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adf306
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Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS
B KaUECTBE MUHEPAIbHBIX YI00pEHUI.

Bu6mmoreka [JOK

32
XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAOLIEH https://m.edsoo.ru/00adf518
CpeJbl COCTMHEHUSMH a30Ta
dochop. Oxcun bhochopa (V) u hochopras
33 KHCJIOTa, (PU3NYECKUE U XUMHUYECKHUE bubmmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, IOTYYCHHE
Hcnons3oBanue ¢pocdaToB B KaUECTBE
34 MUHEPAJIBHBIX y100peHuil. 3arpsa3HeHue bubmmorexa LOK
T ' https://m.edso0.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 Yraepon, pacnpocTpaHeHUE B IPUPOJIE, bu6nunoreka [IOK
(bU3MYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuipl yraepoaa, ux Gpusndeckue u
36 XHUMUYECKHE CBOHCTBA. DKOJIOTHYECKHUE bu6nmmoreka [IOK
po0JIeMBbl, CBS3aHHBIE C OKCUIOM YIJIepoAaa https://m.edsoo.ru/00adfebe
(V)
bu6nmmoreka [IOK
37 VYronbHas KUCI0Ta U €€ CoNu
https://m.edsoo.ru/00ae006c
[IpakTuueckas padota Ne 4 o Teme
38 "I_II)OJ'I eHHE IJ)'IGKI/ICJ'IOFO raza bubnmorexa LIOK
i 4 ) https://m.edsoo.ru/00ae027e
KauectBennast peakius Ha kKapOOHaT-HOH"
39 [TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bu6mmoreka [LIOK
BEIIECTBAX KAK O COEAUHEHUSAX YIiIepoaa https://m.edsoo.ru/00ae054e
Bbu6nmmoreka [JOK
40 Kpemnwuii u ero coegrHeHus
P A https://m.edso0.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue
bu6mmoreka [IOK
41 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME

«Baxueime HeMeTaJUIbl U UX COSIUHEHUS)

https://m.edso0.ru/00ae0bf2
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KoHntponbhas pabora Ne3 o teme

bu6mmoreka [IOK

42 «Baxuenime HeMeTaUIbl U UX COSTUHEHUS https://m.edso0.ru/00ae0el18
OO61mas xapakTepucTUKa XUMUYECKHX

43 3JIEMEHTOB — METaJUIOB. MeTayndeckas bubmuorexa [JOK
CBSA3b M METAJUINYECKAsT KPUCTAIUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. duznueckre cBOMCTBA METAIOB
XYMUYECKUE CBONCTBA METAILJIOB.

44 DIIEKTPOXUMUYECKUIN PSAJT HAIIPSKEHUN bubmmorexa LIOK

https://m.edso0.ru/00ae1156
METaJIJIOB
OO61mue crrocoObI MOTYICHHS METAJIIIOB.

45 CrmuiaBbl. Beranciienus mo ypaBHEHUSAM bu6nunoreka [IOK
XUMHYECKUX PEaKIuid, €CIu OAUH U3 https://m.edso0.ru/00ae1156
peareHTOB COAEPKUT MTPUMECH

46 [TonsiTHE O KOPPO3UH METAILIOB brbmmorexa OK

https://m.edsoo0.ru/00ae1278
bu6mmorexa [IOK

41 [enounbre MeTamtet https://m.edsoo.ru/00ae14b2

48 OKcuIbI ¥ TUAPOKCUIBI HATPUS U KaTUsT Bubmorexa LIOK

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

49 [I{esrouHO3EMENBbHBIE METAJLIBI — KAJIBLIUHT U bubnnorexa [HOK
MarHum https://m.edsoo.ru/00ae15e8

50 Baxnenime coequHEHNS KaabIU bubmmorexa [JOK

https://m.edsoo.ru/00ae15e8

51 O0001eHne 1 cucTeMaTH3ansa 3HaHUuH

N . bubnuoteka [IOK
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs httos://m.edsoo.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o reme bub6numoreka [IOK

"YKECTKOCTh BOJIBI U METOIBI €€ yCTpaHEeHHs "

https://m.edsoo.ru/00aelae8
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bu6mmoreka [IOK

>4 AiomuHHi https://m.edsoo.ru/00ae1c64
55 AmpoTepHbIe CBOWCTBa OKCHIA U bubnmoreka LIOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
% Keieso https://m.edso;.lru/OanldSG
57 Oxcuipl, THAPOKCHIBI U coin xenesa (1) u bubnuorexa [JOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3aLUs 3HAHUA
[IpakTuyeckas padora Ne 7. Pemenune
59 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME bubmmorexa [OK
«BaxxHelme MeTaIbl U UX COSTUHEHUS» htps://m.edsoo. w/0ae3ded
Brrarcnenus mo ypaBHEHUSM XUMHUYIECKIX
€aKIINi, €CJIM OJIMH U3 PEarcHTOB JaH B
60 §36LIHTK6 WIH COII[lep)KI/ITl:l)'IpI/IMeCI/I. " bubmuorexa LIOK
BrruncieHus MacCoBOM JTOJTH BBIXO/IA nitps://mm.2ds0.1/00ae 1 750
MPOYKTA PEeaKIIuu
61 O000I11IeHNE U CUCTEMATH3ALUS 3HAHUI Et?;if/l;ln(fee dii(ﬂ?/IgOa dbeho
62 Kontponbnas padota Ned o teme bu6mmoreka LIOK
«Baxxueime MeTaJIbl U UX COSAUHEHUS https://m.edsoo.ru/00adbch0
63 BemecTBa u maTepuansl B IOBCEIHEBHOU bu6mmoreka [IOK
JKW3HU YEJI0OBEKA https://m.edso00.ru/00ae3f50
64 XHUMHYECKOE 3arPsI3HEHUE OKPYKAIOIeH bubnmnoreka [IOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp xuMun B penieHun 9KOJIOTHYECKUX bubnnorexa [HOK
npobaeM https://m.edso0.ru/00ae4270
66 PesepBHbIil ypok. O600meHne 1 bubmuoteka [IOK
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMOBI

8 KJIACC

Kon
NMpoBEPsIEMOro
pe3yjabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJIBHLIC XUMHUYCCKUC ITOHATUA)

11

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX IIOHSTHI: aTOM,
MOJICKYyJIa, XUMHUYCCKUH D3JIEMEHT, IPOCTOEC BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOIHAS W HEOJHOPOJHAs), BAJCHTHOCTb,
OTHOCUTEJIbHAS aTOMHAas W MOJICKYJISIpHAas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJSl XMUMHUYECKOTO
JJIEMEHTa B COCIUHCHUHU, MOJISIPHBIH OOBEM, XMMHUYECKAs PEaKIMs,
KIacCU(PUKANKUS ~ PEaKIUi:  peakuud  COCOUHCHHS,  PCAKIUU
pas3ioKEHUs, pEaKIMM 3aMEICHHs, pPeakluu OOMEHa, 5K30- H
SHAOTEPMHUYCCKUE PEaKINU, TEIUIOBOH 3(DQeKT peakiuu, pacTBop,

MaccoBas J10JIs BellecTBa (MPOIICHTHAs! KOHIIEHTPAIlHs) B pacTBOpPE

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHLBIX XUMHWYCCKUX MOHATUU U

MNPUMCHATH OTU ITOHATHUA IIPHU OIIMCAaHHUU BCIIECCTB U UX HpeBpaH_[eHI/Iﬁ

13

HCIIOJIb30BATh XHUMUYCCKYIO CHUMBOJIMKY IJIsI COCTABJICHUSA (I)OpMyJ'I

BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PacCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIICCTB,
MOCTOSIHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOI'O  Y4YC€HUSA, 3aKOHaA

ABorajipo

15

OIpCACIIAATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

1.6

KJIacCU(UIUPOBATh XMMHUYECKHUE pEaKIUH ([0 YUCIY H COCTaBY

Y4acTBYIOUIMX B PEAKIMH BEILLECTB, 110 TETJIOBOMY 3 (DeKTy)

1.7

BBIUUCIIATE OTHOCHUTCJIBHYIO MOJICKYIIDHYIO W MOJIIPHYHO MAacCChL

BCIICCTB

18

BBIUHCIISATH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo Qopmylie

COeTUHEHMUS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIFO BEIICCTBA B paCTBOPC




1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAHUS — HAOJIOJICHHE,
U3MEpEeHUe,  MOAETUPOBaHME,  OKCIHEPUMEHT  (peajbHbIi U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme NpEaACTAaBUTCIIN HCOPraHUYCCKHUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHUX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OIPCACIIATh, IMPHUHATICKHOCTh BEIICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

coeuHEeHui o popmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTB HEOPraHN4€CKHEC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMHMCHIBATh) OOIIME XMMUYECKHE CBOWCTBA
BEILIECTB PAa3JIUYHBIX KJACCOB, MOATBEP)KIas OMUCAHUE IMPUMEpPaMU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIHOIIUX XUMHNYCCKUX peaKI_II/Iﬁ

25

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OoT HX
Kau4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B pas3JIMYHBIX YCIOBUAX

2.6

CIEAOBaTh MpAaBUJAM MOJIb30BAHUS XUMHYECKOM TOCYAOM H
nabopaTOpHBIM O0OPYIOBAaHHEM, a TAKXK€ IMpaBHIIaM OOpalieHusi C
BEILIECTBAMH B COOTBETCTBHUM C HWHCTPYKUUSMH [0 BBINOJHEHUIO
a00OpaTOPHBIX XWMHUUYECKUX OMNBITOB IO TMOJYYEHHUIO M COOMPAHHIO
ra3oo0pa3HbIX BEMIECTB (BOJOpPOAAa U KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PpacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH U TPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C TOMOIIBIO

WHIUKAaTOPOB (JIakMyc, peHoIPTaIenH, METUIIOPAHK U IPYTHE)

2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN pEaKIIUU

[To Teme: «llepuoanueckuii 3akoH u Ilepuogmueckas cucrema
xumuyeckux snemeHToB Jl. W. MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBA3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIAN)

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSATHUH: AApO aroma,
BHCKTpOHHLIfI clion aToMa, aToMHas 0p6I/ITaHB, paanyc aroma,
XUMHYECKasa CBA3b, IMOJIIpHAad W HEMOJIIpHAad KOBAJCHTHAasA CBA3b,
QJICKTPOOTPUIATCIIBHOCTh, HWOHHAA CBA3b, HWOH, KATHOH, dHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHYCCKHUC DJICMCHTBI




3.3

OIMCHIBATh M XapaKTepu3oBaTh TadbmuuHyro (popmy Ilepromgmueckoit
CUCTEMBl XHMMHYECKUX DJEMCHTOB: pa3jiNdaTh IOHATUS «TJIaBHAS
noarpynma (Arpynma)» u «mobouyHas moarpynmna (brpymma)y,

«MaJIple» U «OObIIHEY IEPUOJbI

34

packpeiBaTh cMbica Ilepuoamueckoro 3axkona [[.M. Menneneena:
JIEMOHCTPUPOBATH MOHUMAHUE MTEPUOJUYECKON 3aBUCIMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT uX mnoJjioxkeHus B Ilepuognueckoit

CUCTEMEC

3.5

COOTHOCUTh  00O3HaueHHs, KOTOpble MMEITCAs B  Tabuuie
«Ileppoguyeckass  cucreMa  XMUMHYeCKux  anemeHntos  J[.M.
MenzeneeBa» C YHUCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsi sapa, oOluee Yucio

QJICKTPOHOB U PaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIATh CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHUAX

3.7

OTIPENENATh BUJ XWMHUYECKOM CBs3M (KOBAJICHTHAsT W HWOHHAs) B

HCOPraHNYCCKUX COCANMHCHUAX

9 KJIACC

Kon
NpoBepPSIeMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XUMUYECKAS] PEAKLUSD)

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IIOHSTHH: PpacTBOD,
ANEKTPOJIUTHI, HEDJIEKTPOJIUTHI, BJIEKTPOIUTHYECKAs TUCCOLMALNS,
peakiMy HMOHHOTO OOMEHa, KaTalau3aTrop, XUMHUYECKOE paBHOBECHE,
oOpatumblie u HeoOpaTUMbIe peaxuumy,
OKHCIIUTEITbHOBOCCTAHOBUTENIBHBIE peaKIuu, OKHCIIUTEID,
BOCCTAHOBUTENIb, OKHCIIEHME M BOCCTAaHOBJIEHUE, aJUIOTPOINMI,
aMpOTepHOCTh,  XMMHUYECKas  CBA3b  (KOBaJEHTHas, MOHHAf,
MeTaJlJI4ecKasi), KpHUCTaJUIMYecKass pemeTKka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKun

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBLIX XHWMHUYCCKUX MOHATHH U

MNPUMCHATH OTU MOHATHUA TP OIIMCAaHNU BCIICCTB U UX HpeBpameHHﬁ




13

COCTaBJISITh YPaBHEHMS AJIEKTPOJIUTUYECKOW IUCCOIMAIMN KHCIIOT,
miesiouel M cosield, TOJHbIE M COKpAlll€HHbIE YpaBHEHUS PEaKIIHii

HOHHOI0 OOMeHa

14

PaCKpbIBaTh CYHIHOCTHh OKHUCIMUTEIBbHO-BOCCTAHOBUTECIIbHBIX peaKI_[I/Iﬁ

IOCPEACTBOM COCTABJICHHS SJICKTPOHHOI'O OajlaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI I10 YPABHEHUIO XUMUYECKOHN PEaKLIUU

Ilo Ttemam: «Hemerammel u nx COCOAUHECHUA» H «MeTamiel U HX

COCAUHCHUA»

2.1

XapaKTEepU30BaTh (OMUCHIBAThH) 00IIKE U CICIIU(UUECKUE XUMHIECCKUE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, MOITBEPXKIAs OIHMCAHHE
MPUMEPAMHU MOJICKYJSIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX

XMMHYECKHUX PEaKLIU

2.2

COCTaBJISITb YpPaBHCHHUA peaxunﬁ, IMOATBCPKAAOIINX CYHICCTBOBAHUC

TeHETUYCCKOM CBSI3U MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIICCTB B 3aBUCHUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHHA XUMHUUYCCKUX npeBpameHI/Iﬁ B pa3/IMYHbIX

YCIOBHAX

24

CleoBaTh MpaBWJIaM  TIOJB30BAaHUS XUMHUYECKOW TOCyIOl U
nabopaTOpHBIM O00OpPYIOBAaHHEM, a TaK)Ke IMpaBHJIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIMOTHEHUIO
na6opaT0prlx XUMHUYCCKUX OIBITOB IO IHOJYUYCHUIO U C06I/IpaHI/II-O

l"a3006paBHLIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO ra3a)

2.5

NPOBOJIUTh PEAKIUH, MOJTBEPXKAAIOUINEe KauyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABATh ONBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaua, kapbonar, ¢Qocdar, cunmkar, cynbdar,
THJIPOKCUIANOHBI, KATHOHBI aMMOHWSI, WOHBI M3YYCHHBIX METaJLIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

ITo Teme: «XuMHUS 1 OKpyX)aromias cpeaa»

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuMuyeckux moHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAIIJIOB

3.2

HpI/IMCHSITI) OCHOBHBEIC OHepaHI/II/I MBICJ'II/ITeJ'IBHOI\/’I ACATCIIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHUEe, CHUCTEeMAaTH3aIUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBCHHLIX CBHSGﬁ — JId I/I3y‘-IeHI/I$I

CBOICTB BCIIECTB M XHUMHUYCCKHUX peaKunﬁ; CCTCCTBCHHOHAYYHEIC




METOAbI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, U3MEPCHUE, MOACINPOBAHUC,

9KCIIEPUMEHT (peabHbI U MBICICHHbIH)




ITPOBEPAEMBIE QJIEMEHTBI COOEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKAa. XHMMHS B CHCTEME HayK.
Tena u BemectBa. PU3MUYECKUE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE

BEIIECTB

1.2

IlonsTue o METOJaxX ITO3HAaHHUA B XMMMUH. Ywucteie BC€IICCTBA U CMECCH. Croco0bI

paszaeneHust cMecen

13

ATOMBI W MOJICKYIJIBI. Xumuyeckne 3yeMeHThl. CHMBOIBI  XMMHYECKHX

251eMeHTOB. [IpocThle U Cll0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUCHUE

14

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX SJIEMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOcUTenbHas ~ aTOMHas — Macca.
OTtHocuTenbHas MOJIEKYJIIpHast Macca. MaccoBast 1011 XUMHUYECKOTO 2JIEMEHTa

B COCANMHCHNI

15

KonnuectBo BemectBa. Monb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W YHMCNa CTPYKTYPHBIX €JUHMIl BeliecTBa. Pacuérel mo Qopmynam

XUMHNYECKUX COC}II/IHGHI/Iﬁ

1.6

dusnueckue U XUMUYECKUE SBICHUSA. XUMUYECKas peaklus U €€ NMPU3HAKU.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMudeckue ypaBHenus. Kinaccuduxanus

XUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHGHI/IH, Ppa3IOKCHU:, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKUHN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYIOHN, C MpaBUIIaMH
paboTrel B Jaboparopuu U TpuUEMaMu oOpalieHus ¢ J1abopaTOpHBIM
0o0OpyJOBaHUEM, HU3yUY€HHE W OIHUCaHHe (HU3UUYECKUX CBOMCTB 00pasloB
HEOpraHMYECKHUX BelIecTB, HaOmoAeHue (Qusnueckux (IUIaBIeHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJCHCAIUsl BOJbI) U
XUMHUYECKUX  (TOpeHHe CBEuYM, [MpOKAJIMBAHWE METHOM  MPOBOJIOKH,
B3aMMOJICHICTBIE MeNa C KHUCJIOTOW) SIBICHUN, HAONIONEHHWE U OMUCAHHE
MPU3HAKOB TMPOTEKaHHUA XHWMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHCJIOTBI C XJOpPHJIOM Oapusi, pa3jiokKeHue
ruapokcuaa menu(ll) nmpu HarpeBaHuu, B3auMOJIEHCTBUE XKelle3a C pacCTBOPOM
comu meau(Il), nzydenne cnocoboB pazaeneHus cMeceit (C TOMOIIbI0 MAarHUTa,

¢bunbTpOBaHMNEe, BbIMAPUBAHME, JUCTWUIALMS, Xpomarorpadus), NpoBeleHUe




OUYHCTKYU TIOBAPEHHOW COJIM, HAOII0/IEHNE U OMIMCAHNE PE3YyIbTATOB MPOBEICHUS
OTbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHsI MacChl, CO3JIaHUE Mojiesei

MOJICKYJI (IIapOCTEPIKHEBBIX )

Baxwneimne IpeACTAaBUTCIIN HCOPraHMYCCKNUX BCIIICCTB

2.1

Bosnyx — cmech razoB. CocraB Bozayxa. Kucinopog — asneMeHT U mpoctoe
BenlecTBo. Haxoknenue kucinopona B npupoje, GU3NYECKUEe U XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunel. [Ipumenenue kucimopoma. CrocoOsI
MOJIy4EHHUsl KHUCJIOpoAa B JabopaTopuu M MpoMblieHHOCTH. Kpyrosopor

Kucnopoa B npupoje. O30H — ajuIoTponHasi MOAU(PHUKAIUS KUCIOpOoIa

2.2

TernoBoit ekt xuMudeckoit peakunu, TEePMOXUMUYECKHE YPaBHEHHSI, IK30-
U DHJIOTEpMUYECKHUE peakluy. ToIMBO: yroyib U MeTaH. 3arpsi3HeHUE BO3AyXa,

yCHJICHHE TTapHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOs

2.3

Bogopon — anemeHT u npocroe BemecTso. Haxoxaenue Bogopoa B Ipupoae,
¢usnvyeckne W XUMHUYECKHE CBOICTBA, MPHUMEHEHHE, CHOCOOBI ITOIyYCHHSI.

Kucnorel u comun

2.4

MoutsipHbiii 00BEM ra3zoB. Pacuérsl 1o XMMUUECKUM ypaBHEHUSAM

2.5

@dusnyeckue cBoiictBa Boabl. Boma kak  pactBopurenb.  PacTBopsl.
Hacpiniennple 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHMMOCTH BELIECTB B BOJE.
MaccoBasg nons Bewectsa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B Npupojie U B KU3HM 4denoBeka. Kpyrosopot
BOABI B MpUPOZAE. 3arps3HEHUWE MNPUPOAHBIX BOJ. OXpaHa M OYHCTKA

MIPHUPOAHBIX BOJ

2.6

Knaccudukanmss Heopranmdeckux coenunenuit. Oxcuapl. Knaccuduxarums
OKCHJIOB: cojeoOpa3yomie (OCHOBHBIE, KHUCIOTHBIE, amMQOoTepHbIe) U
HecoseoOpa3yromue. HomeHnknarypa okxcuaoB. PU3NYeCKHe M XUMHUECKUE

cBOMCTBa OKCUJIOB. [TomyueHue okcuioB

2.7

OcHoBanms. Knaccudukarnust ocHOBaHMUA: IIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHuid. Du3nueckne U XUMHUYECKHE CBOMCTBA

ocHoBaHuil. [lonyuyeHne ocHOBaHUM

2.8

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucnor. dusmueckue u
XUMHUecKHne cBoiicTBa KHcIIOT. Pan aktuBHOCcTH MetamiaoB H.H. bekerosa.

[Tonyuyenue kucmor

2.9

Comu. Homenkiarypa coneil. @U3MYECKHE W XUMHYECKHE CBOMCTBA COJIEH.

ITonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKIY KilaCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

2.11

XUMUYECKUN  DKCIEPUMEHT: KAa4eCTBEHHOE  OINpPEACICHUE  COACpKaHUS
KHCJIOpO/la B BO3JyXE, IOJY4YeHHE, COOMpPAaHME, PACIIO3HABAHUE M M3y4EHHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHUS U NpPEKpallleHus TOpeHus (I1okapa), 03HaKOMIIEHHUE C
o0Opa3llaMu OKCHJOB U OINUCAaHME HX CBOMCTB, IOJydeHHE, COOMpaHHe,
pacro3HaBaHUE W HM3Yy4YEHUE CBOWCTB BOJAOpOJa (FOpeHHE), B3aUMOJICUCTBUE
Bozopoza ¢ okcuoM menu(Il) (Bo3aMOXXKHO HMCIOIB30BAHNE BHIEOMATEPUAIIOB),
HaOmozeHne oOpa3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBaHHE
0COOEHHOCTEM pacTBOpEHHUs BEIIECTB C pPa3jIMYHOM  PpacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCCOBOM JOJIEW PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeTaulaMd (HaTpUeM M KaJlbLUEM)
(BO3MOYKHO HCHOJb30BaHUE BUJEOMATEPHATIOB), OIPEAEICHUE PACTBOPOB
KHCJIOT M IIeJOoYed C IOMOLIbI0 HHIMKATOPOB, HCCIElI0BaHME 00pas3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJCHHE W3MEHEHUs
OKpPAacCKM HHJIUKATOpPOB B pacTBOpax KHCIOT U INEJIoYel, H3ydeHHE
B3auMozeiicTBus okcuga meau(Il) ¢ pacTBopom cepHOM KUCIIOTHI, KHUCIOT C
METaJUIAMM, PEAKLINHA HEUTPAIU3alky, IIOJy4eHHEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTajyla JPYTMM U3 pacTBOpa COJM, pELIEHUE
9KCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMme «BaxHeline Kiacchl HEOpraHMYECKHX

COEIMHEHUN )

[Iepnoanueckuit 3akoH u [lepuoanueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.1. Menneneesa. CTpoeHre aToMOB. XuMudeckas cBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC pCAKITUN

3.1

[TepBele TOMBITKA KIACCU(PUKANNNA XHUMHUYSCKUX d3JeMeHTOB. [loHsTHE O
Tpynmnax CXOJHBIX AJIEMEHTOB (IIETOYHBIE W IIETOYHO3EMENbHBIE METaJlTbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbhle 00pa3zyroT amMdOoTepHbBIE

OKCHUIBI U TUAPOKCHIbL

3.2

[Tepnonnueckuit 3axoH. [leprognueckas cucreMa XUMHYECKUX d1eMeHToB /.M.
Meneneesa. KopoTtkonepuoanas " JUIMHHOIIEPUOAHAS bopmbI
[Tepuonuueckoit cucrembl xumudeckux dnementoB J[.M. Menpaeneesa.
Ileproasl u rpynnsl. Pu3nUeckuil CMBICT MOPSIKOBOIO HOMEPA, HOMEPOB

nepuoaa U rpyImiibl 3JICMCHTA

3.3

Ctpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue

ANEKTPOHHBIX  000704YeK aroMoB mepBbIX 20 XUMHYECKHX DJIEMEHTOB




[Tepuonuueckoit cucremnl J[.M. Menneneea. XapakTepuCTUKa XUMUYECKOTO

3JIEMEHTa M0 ero nojoxeHuto B [lepuoauueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJuyca aToOMOB XHMMHYECKUX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpymnmaM M IEPHUOJAM.
3nauenue I[lepmoanueckoro 3akoHa u Ilepruonnyeckoil CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB ISl pa3BUTUs HaykKu U npaktuku. .M. MennaeneeB — y4€HbIA U

I'paXXIaHUH

3.5

Xumuueckass cBs3b. KoBanieHTHass (MOJispHAsT W HEMOJSIpHAsi)  CBS3b.

BHCKTPOOTpI/IHaTeJ'IBHOCTB XAMHYECKHX dJIeMeHTOB. loHHAs CBA3h

3.6

Crenenpb okuciacHus. OKHCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pCaKkunu. HpOHGCCBI

OKHCJICHUS U BOCCTAHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKUMN OKCIICPUMCHT:. HU3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOCHCTBIC THAPOKCHUIA IUWHKAa C paCTBOpaMu KHUCIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTAaHOBUTENbHBIX peakuil (FOPEHHE, PEAKIIMH Pa3I0KEHUS, COSUHEHN)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemecTtBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie
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[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XUMHUYECKUX 3y1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHUHU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX NEPHOJOB, Kallusd, KajdblUsi H HX
COCMHEHUI B COOTBETCTBHM C MOJIOKEHHUEM 3JIEMEHTOB B llepuoamyeckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHne BemecTBa: BUIbl XHUMHUYECKOW CBSI3U. THIMBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTAIIIMYECKON PELIETKU
1 BUJa XUMHUUYeCcKor CcBs3H. Kiaccudukanust 1 HOMEHKIIaTypa HEOpraHUIeCKUX
BelleCTB (MEXIyHApOAHAas M TpUBHaJIbHAs). XMMHUYECKUE CBOICTBA BEIIECTB,
OTHOCSIIIMXCA K pa3IM4YHbIM  KJaccaM HEOPraHMYECKHUX COCIMHEHUH,

TCHECTUYCCKAA CBSA3b HCOPraHNYCCKHUX BCIICCTB
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Knaccuukanus XuMH4ecKuX peakimii o pa3iIudHbIM IpU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKIUH BELIECTB, O TemioBoMy 3¢ddekry, mo

H3MCHCHHIO CTEIICHECH OKHCICHHMS XMMHYCCKHX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,




MO0 y4YacTUIO KaTajam3aropa). OK30- W OSHAOTEPMHUYECKHE  PEaKIIvy,

TEPMOXUMHNYCCKUEC YPABHCHUA. IlousTue o CKOpPOCTH XHUMHYSCKOM pC€akuun
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[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U IeTEPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM PaBHOBECHH.
@DaxkTOppl, BIMAKOIIUME HA CKOPOCTh XMMHMYECKOM pPEAaKIUM M IIOJ0XKECHUE

XUMHNYCCKOTI'O PaBHOBCCHA

15

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUHUA C MCIIOJIb30BAaHUEM METOJIA

3JIEKTPOHHOTO OanaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHL.
Kartunonsl, annonsl. MexaHu3m AUCCOLMAIIMN BEUIECTB C PA3IMYHBIMU BUJAMU
xummuueckoi cBs3u. Crenenp quccouuanui. CUIbHBIE U cladble 3JeKTPOIUTHL.
Peakiuu nonHoro oOMeHa. YCIOBUSA NMPOTEKAHUS pPEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YpaBHEHHs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMN U COJIEM B CBETE TMPEACTAaBICHUNA 00 3IIEKTPOIUTHUECKON

nuccounanuu. KauecTBeHHbIe peakuu Ha HOHBL. [[oHsATHE O TMApPOIU3E Conen

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAITIMYECKUX
PEIIETOK HEOPraHMYECKHUX BELIECTB — METAIJIOB W HeMeTalioB (rpadura u
azMasa), CJIO’KHBIX BEIIECTB (XJIOpUJa HATpHsl); UCCIEJOBAaHHE 3aBHCHUMOCTH
CKOPOCTH XHMHYECKOM peakiuu OT BO3JACHCTBUS pPA3IUYHBIX (AKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMAIMU  KHUCIOT, INEeNo4ed M cojied  (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); TPOBEJACHHE ONBITOB, WUIIOCTPUPYIOMIUX MPHU3HAKU
MpOTeKaHMs peakluil HOHHOro oOMeHa (0oOpa3oBaHUe OCajKa, BbIIEICHUE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, HIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEaKLUH (TOpeHHe, peakluu paszIoXKeHUs, COCAUHEHUSs);
pacrno3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX pEaKIUii

Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJiad

Hemetamsl 1 UX COeAUHEHUS

2.1

OOmast  XapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHs aTOMOB,
XapakTepHble cTeneHn okucieHus. Ctpoenue u pusndeckre cBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XUMHUYECKHE CBOMCTBA Ha IIpUMEpe  XJopa
(B3aMMOZEHCTBUE C METaUIaMH, HEMETAJUIaMH, MLIesodamMH). XJIOPOBOJIOPO/.

CosngHast KMCIIOTa, XUMUYECKHE CBOMCTBA, NOJIyYeHHE, TpUMeHeHue. JleiicTBue




XJIOpa U XJIOPOBOJOPO/Ia Ha OpPraHU3M uejloBeka. BaxkHeilline XJIopuabl U UX

HaXOXIACHUEC B IIPUPOJLC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CcTerneHn okucieHus. CTpoeHne u pusnyeckue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOINHBIE MOAUDUKAIIUH
KHCIOpOAa W cephl. XMMHYECKHE CBOicTBa cepbl. CepoBOIOpOJ, CTPOCHUE,
¢dusnyeckne W XUMHUYECKHE CBoWcTBA. OKCHIBI CEepbl KaK MPEICTABUTEIN
KHCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crenupudecKkue). XUMUUYECKHE
peakiyu, JeKalnre B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONy4eHUs] CEepHOM
kucnotel. [lpumenenue. Conu cepHOW KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MPHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIIEH Cpelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC TOXIIH,

3arpA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €T0 MMpCaAOTBPpaAlICHUSA

2.3

OO6miass xapakTepuctuka 3JeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIC CTCTICHU OKUCICHUSA. A30T, pacIpOCTpaHEHHUE B IIPUPO/IE,
¢usnveckne u XUMU4Ieckne cBoiicTea. Kpyrosopor a3ora B npupoae. AMMHUAK,
ero (u3MYeckre M XUMUYECKUE CBOICTBa, MoiydeHwe M npumeHenue. Comnu
aMMOHUA, nux (1)I/I3I/I‘ICCKI/IG 158 XUMHUYCCKUEC CBOﬁCTBa, HpI/IMeHeHI/IC.
KauecTBeHHast peakiiusi HAa MOHbI aMMOHHS. A30THasi KUCJIOTA, €€ MOJIyYEHHE,
¢dbuzmvyeckne M XUMHYECKHE CBOMCTBa (00IIME Kak MPEeACTaBUTENs Kiacca
KHCIOT U crnerududeckue). Mcnomp3oBaHne HUTPATOB M COJIe aMMOHHS B
KauecTBE MHMHEpAIbHbIX y100peHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYy’Karolei
Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3aTPS3HEHNE BO3/1yXa, MIOYBbI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GuznUecKkre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWCTBa, monydeHue. Mcmomp3zoBanue (ocdaroB B KadecTBe

MUHEpAIbHBIX Y100peHuit
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Obmass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YIJIEpoJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHeHHEe B NpUpojie, (PU3MUYEeCKHe U XHUMHUYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B mpupoae. OKcuabl yriepoja,
ux (u3n4Yeckue M XMMHUYECKHE CBOWCTBA, JEHCTBUE HA >KUBBIE OPraHU3MBI,

IOJIYUYCHHUEC U IPUMCHCHHUC. IKOIOTUUECKHUE HpO6HeMI>I, CBsA3aHHBIC C OKCHJIOM




yraepona(IV); rumoresa mIo0anbHOrO MOTEIUICHHS KIMMAaTa;, MapHUKOBBIM
a¢dexr. YrompHas Kuciota w €€ Ccolu, MX (U3HYECKHEe W XUMHUYECKUE
CBOWCTBa, TMOJY4YCHHUE W TpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHarT-
noHbl. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanpHbIe MOHATUS 00 OPraHWYECKUX BEIIECTBAX KaK O COSIMHEHUSX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJCH, STaHOJ, TJHUIEPHH, YKCYCHas
kuciora). Mx cocraB W xumuueckoe crpoeHue. llonstue o Ouosormyecku
BO)XHBIX BEIECTBAX: JXHpaxX, OENKax, YIJIeBOJaX — W HMX POIU B JKU3HU
4yenoBeka. MarepuaabHOe E€IWHCTBO OpPraHWYeCKUX ¢ HEOPraHW4eCKUX

COETMHEHUN

2.7

Kpemunuii, ero ¢usnueckne ¥ XHMHUYECKHE CBOICTBA, IMOINyYCHHE U
npuMenenue. CoenuHeHus KpemMHusi B npupoje. OOmmue mpeacraBieHus 00
okcuae kpeMHUsI(IV) u kpemHueBoii kuciore. CUIMKAThl, UX UCIOJIb30BaHUE B
ObITY, METUIIMHE, IPOMBIIUIEHHOCTU. BajkHele cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJO, LIEMEHT, OeToH, jxene300eToH. IIpobiembl Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCC,HHGBHOI;'I KHN3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: H3ydeHHE 00pa3l0oB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE Ka4€CTBEHHBIX PEaKUMHA Ha XJIOPHUA-
WOHbI M HaOJIIOJIEHHE MPHU3HAKOB HX TPOTEKAHUS; OIBITHI, OTPaKaOLIHe
(u3nyecKre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U MX COEAMHEHUH (BO3MOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C OOpa3llaMu XJIOPUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOOpa3llaMH cepbl U €€ COeIUHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyIJIMBaHUs caxapa IMoJ JeHCcTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBlI€HHOW CEpHOI KHUCIIOTHI, MPOBEIECHUE
KayeCTBEHHOW peakuuMud Ha Ccyib(paT-uoH U HaONIOJeHHe TNpU3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NYECKUMH CBOIICTBaMH a30Ta, ¢pochopa u ux
coeMHEHUI (BO3MOXKHO HCHOJb30BAaHUE BHJIEOMATEPUAIOB), 0OOpa3lamMu
a30THBIX U (HochHOPHBIX YIOOpEHUH; MOTyIeHHE, COOMpaHue, paclio3HaBaHUE U
U3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJEHHE KAauyeCTBEHHBIX peaklUUid Ha HOH
aMMOHHMS U ¢docaT-uOH M HU3YYEHHE MPU3HAKOB MX IMPOTEKaHUS,
B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THOM KUCIOTHI C MeNbI0 (BO3MOXKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNeH KPUCTAIIMYECKUX
peméTok anmasa, rpadurta, QymIepeHa; O3HAKOMJIGHHE C MPOLIECCOM

azicopOLMK PacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; MOJYYeHHUE, COOMpaHHe, PAacIO3HABAHHE W H3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEJACHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3YyYeHHE NPHU3HAKOB HX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOW MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHelIne HeMETAIJIbI U UX COEIUHEHUS

MeTtamisl 1 BX COCIMHCHUA

3.1

OO01mmas xapaKTepUCTUKAa XUMUYECKHUX JIEMEHTOB — METAJIOB HA OCHOBAHUU HUX
nojgoxxenus B Ilepuoamyeckoid cucTteMe XuUMHYeCKUX djeMeHtoB JI.W.
MeneneeBa u ctpoeHust atoMoB. CTpoeHne MeTauioB. Merayuinueckasi CBsI3b U
METaJUIMYeCKas KpUCTaUIMYECKas pemieTka. DJIEKTPOXUMHYECKUU  psf

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0Iue croco0bl MOTYYeHUS
MeTauioB. [ToHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT
koppo3uu. CrutaBsl (CTaib, 4YyryH, JIOPATIOMAHUN, OpPOH3a) U MX TPUMCHEHHUE B

6BITy W ITPOMBIIIJIICHHOCTH

3.3

[lenouynsle Meramibl: nosioxkeHue B Ilepumoaumyeckoll cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl 1
THUAPOKCUABI HAaTpus W Kanus. lIpuMeHeHue IeIoYHBIX METAIIOB M HX

COEIMHEHUN

3.4

Illenoyno3eMenbHbIE  METa/Ibl MarHuii W KajJblIMA:  TOJIOKEHHUE B
[Iepuonnueckont cucreme xuMuueckux daeMeHToB J1.J. MenneneeBa; crpoenue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MyYecKue U XUMHUYECKHE CBOMCTBA
Marfusi ¥ Kajblus. Baknelimme coequHEHHsS Kanblus (OKCHI, THUIAPOKCH]I,

conn). XKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUs

3.5

AmroMuHUI: nosiokeHue B lleproanyeckoi cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.1. Menneneesa; cTpoeHUE aTOMa; HaXOxXkJAcHHWE B mpupone. Pusndeckue u
XMMHYECKHE CBOWCTBA allFOMUHUS. AM(OTEpHbIE CBOIICTBA OKCHA U THIPOKCH/IA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuognueckoil cucreme XuMuyeckux 3neMenToB J[.1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKIECHWE B mpupone. Dusmyeckue u
XUMHYECKHE CBOMCTBa >kene3a. OKcuabl, TuApokcuansl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyuYEHHUE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMi METAJIJIOB U CIUIABOB,

X (PU3MYECKUMU CBOWCTBAMU; H3y4YCHHE pEe3yJbTaTOB KOPPO3HHM METaJIOB




(BO3MOXHO HCIIOTH30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSA OKCHJA KajdblUsg M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BaHUE BHUJAEOMATEpUAlIOB); HCCIEIOBAHHE CBOMCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAaY€CTBEHHBIX PEaKIMii Ha WOHBI
(marnus, xanbius, adoMuHus, numHka, sxenesa(ll) u sxenmesa(Ill), memu(Il);
Ha0JII0/IeHNEe U OMKMCAaHUE IMPOLIECCOB OKPALIMBAHUS IIAMEHU HOHAMH HATpus,
Kamuss W Kanblus ~ (BO3MOXKHO  KCIOJNb30BaHHE  BHJIEOMATEPHAIIOB);
uccienoBaHne aM(QOTEPHBIX CBOWCTB THUAPOKCUAA ATIOMUHUS U THIPOKCHIA
LMHKA; pElIeHre IKCIIEPUMEHTAIbHBIX 33]a4 10 Teme «BakHei1re MeTauibl U

X COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa

41

Hosele MaTepuansl n TexHONOruu. BemecTBa M mMaTepuasbl B IIOBCEIHEBHON
JKU3HM 4YeJIOBeKa. XUMHUS U 310pOBbe. be3omacHoe UCIoib30BaHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomip npu XMMHUYECKHUX OXKOTax M

OTpaBIICHUX

4.2

OCHOBBI  JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHHue
okpyxatomei cpeast [1JIK. Pois xumun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble UCTOYHUKU YTIIEBOJOPOJIOB (Yyroyib, MPUPOIHBIA Ta3, HEQPTH),

MPOAYKTHI X MepepabOTKH, UX POJIb B OBITY U MTPOMBIIIJIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: U3y4eHHe 00pa3lioB MaTepuayoB (CTEKIIO, CILIaBbI

METAJIJIOB, OJIMMEPHbBIE MaTEPUAIbI)




MMPOBEPAEMBIE HA OI'D 1O XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SIBICHWH NPUPOABI, NOHUMaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKOM HAyKH Kak 0O0JACTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIed KyJIbTypbl U IMPaKTHYECKOU
TEATCIPHOCTH 4YeJIOBEKAa B YCIOBHSIX COBPEMEHHOTO OOIIECTBa;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUYCHHA
XUMHNYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BaTh MOJCIN I

00BsACHEHUS CTPOCHUS aTOMOB U MOJICKYJI

13

0 cdepax npodeccuoHaTIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMHUEN U
COBPCMCHHBIMU TCXHOJOTUAMHU, OCHOBAHHBIMMW Ha OOCTHIXCHUAX
XUMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOUIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeil Oyayuieil npodecCuOHaIbHON NesSTEIbHOCTH
U CclieNaTh OCO3HAHHBIM BBIOOp XMMHM Kak NMPO(UIBLHOTO HpeaMera

P TIEPEXO0/I€ HA YPOBEHB CPETHErO 00111ero 00pa3oBaHus

Bianenne cuctemMoil XMMHUYECKMX 3HAHMM W YMEHHE NPHUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BAOKHEHIINE XUMHUYECKHE TIOHATUSA: XUMHYECKMM D3JIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOAHAsl CMeCh, OTHOCUTEJIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHAas Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb (CpPEemHss), XUMHUUYECKas
peakuus, peaklUHd COEOUHEHMs, PEAKLUH pPa3JIOoKEHUS, PEaKLIUuU
3aMelIeHMs], peakluu oOMeHa, TerioBol 3(p@eKT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLIMU, PAacTBOp, MAaccoBasl JOJs XHMHUYECKOTO
3JIEMEHTAa B COEJMHEHUH, MaccoBast J0JIsl U TPOLIEHTHAs! KOHIIEHTPALHs

BEIIECTBA B PACTBOPE, SIPO aTOMa, DIICKTPOHHBIH CIIOI aTOMa, aTOMHasI




opOuTanbp, paguMyc aroMa, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMHUYECKast CBSA3b, MIIEKTPOOTPHLIATEIILHOCTD, TTOJIIPHAS M HEMOJISIPHAs
KOBAJICHTHAass  CBSI3b, MHOHHAs  CBA3b, METAJUINYECKas  CBA3b,
KpUCTAJUIMYeCKass pemérka (aroMHas, WOHHAsA, MeTauTM4ecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, 3JIEKTPOJUT U HEINIEKTPOIIUT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKLUUH,  OKUCIUTENb U
BOCCTaHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBICHHE, DIICKTPOJIH3,
XMMHUYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMbIEC pPEaKIIUH,
CKOPOCTh XHMMHYECKOW peakiuu, Katammuzarop, [IJK, kopposus

MCTaAJITIOB, CIIJIaBBbI

2.2

OCHOBOIIOJIATalONIMe 3aKOHbI XMMHHU: 3aKOH COXPAHEHUS Macchl,
nepuoguueckuii  3akoH J(J. MeHnneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraz[po

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpuUs, TCOpHUAa

3JICKTpOHHTH‘ICCKOfI JUucconuannnu

Bnagenue ocHoBaMuU XMMHUYECKOM I'paMOTHOCTH, BKJTIOYAIOILICH

3.1

YMEHHE TPaBUIIBHO HCITOIB30BATh W3YUEHHBIE BEIIECTBA U MaTEPHAIIBI
(B TOM wuyucle MMHEpaJbHBbIE YIOOpEHHs, MeTaulbl M CIUIaBBI,
MPOAYKTHl TEpepadOTKH TPUPOIHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasa, He(TH) B OBITY, CEJIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TOHWMAaHHWE 3HAYEHUS JKUPOB, OEJNKOB, YIIIEBOJIOB
JUIs OpTaHHW3Ma YelloBeKa; YMEHHE NMPOrHO3UPOBATh BIMSHUE BEILECTB

U XUMHUYCCKHUX HNPOLCCCOB HA OpPraHHU3M 4YCJIOBCKA W OKPYKAIOUIYIO

MPUPOHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU APYIrUX

y4eOHBIX TPEIMETOB

3.3

HaJM4yue OmbITa paboThl C Pa3IMYHBIMH WCTOYHUKAMU HHQPOpMAIUU
Mo XUMMU (HaydHass M HAy4HO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NIpEBpPALICHUAX n MMPAKTUYICCKOM MPUMCHCHUUN n YMCHUC

WCIIOJIb30BAaTh €€ /I pelleHusl yueOHO-TI03HaBaTEeIbHBIX 33124

BnaneHHe OCHOBaMH TIOHATHMHOTO amnrmapara “ CHMBOJHUYCCKOT'O

A3bIKa XUMHUH U COCTaBJIECHUS (OPMYJI HEOPTaHUYECKUX BEIIECTB,




YpAaBHEHUN  XUMHUYECKUX  PEAKUUWA;  OCHOBAMU  XHMMHYECKOM

nomenkaarypsl (IUPAC u TpuBHAaIBHOM)

YMeHue oOBACHATH CBSA3b IOJIOKEHUS 3ieMeHTa B [lepuogunueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsn sjupa, oOIee YHuCiIo
JNIEKTPOHOB), PACHPEICIICHUEM JJCKTPOHOB II0 HSHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOAO0B, KAIUS U KaTIbIUS
[IpencraBinenue O  NEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTH),

6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJOKECHHUSI JJICMEHTOB B
[lepmonnueckoit cucremMe (B MalblX TMepuofax MW  TJABHBIX
MOATPYIIIAaX ) ¥ AJICKTPOHHOTO CTPOSHUS aTOMa

7 YMeHue K1acCupUIMPOBATH:

7.1 XUMHUYECKUE DJIEMECHTBI

7.2 HEOpraHUYECKUE BEIIEeCTBA

7.3 XUMHUYECKUE PEAKITUH

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKUX DIIEMEHTOB, 3aps

' HOHA

8.9 BHJl XHUMHYECKOH CBSI3M M THIl KPUCTALIUYECKOH CTPYKTYpHI B

' COCTMHCHUSX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUIA)

8.4 OKHUCJIUTENIh ¥ BOCCTAHOBUTEIb

9 YMeHue xapakTepu30oBaTh PU3NICCKUE U XUMHYSCKUE CBOHCTBA:
MPOCTBIX BEMIECTB (KUCIIOPOA, O30H, BOJOPOA, TpadwuTr, ammMas,

9.1 KpeMHUH, a3oT, docdop, cepa, XJIop, HATPUH, Kaauil, MarHWii,
KaJIBIMH, ATFOMUHUH, JKEIe30)
CIIOKHBIX BEIIECTB, B TOM UHCJIE€ HUX BOJHBIX PacTBOPOB (BOAa,
aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIIBI

92 MetaioB [-IIA rpynn, amromunus, menu (II), nunka, xeneza (II u

' I11), oxcunpr yraepona (I u IV), kpemuns (IV), azota u dhochopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHUCTas, a30THasd,
bocdopHasi, yronbHas, KpeMHHEBas! KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M XapaKTepU30BaTh  CBOKMCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUSA, NPUMCHCHHC BCILICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTD ITPOTCKAHUA XUMHYCCKUX

MIPEBPALICHUI B pA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPAaBHCHUSA peaKHI/Iﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIaCCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMH
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCUTEIIHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOTO 3JIEMEHTA B COCTMHCHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YpPaBHCHHUSAM XHMHYECKUX PEaKIHA WM HAXOIUTh KOJIUYIESCTBO
' BelIecTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB PEaKIHH
12 Brnanenue (3HaHNE OCHOB):
OCHOBHBIMH ~ METOJaMHM  HAy4YHOTO  ToO3HaHUS (HaOIroZeHMeE,
191 M3MepeHHe, SKCIIEPUMEHT, MOACITUPOBAHNE) MPU U3YUYECHUHU BEUIECTB U
' XUMHUYCCKHX SIBIICHUH; YMEHHE CQHOpPMYIMPOBATH TPOOJIEeMy H
MIPEIOKUTH IMMYTH €€ pelIeHus
129 O0e3omacHOl pabOThl C XWMHUYECKHMMH BEIIECTBAMH, XUMHUYECKOU
' MOCYI0¥ M J1abOpaTOpHBIM 000PYI0BaHUEM
MpaBuUiiaMy 0€30IMMaCHOT0 0OPAIEHUs C BEIIECTBAMH, UCIIOJIb3YEMBIMH
B TIOBCETHEBHOM KM3HU, TIPABUIIAMU MTOBEJICHUS B LIESIX cOepekeHuUs
123 370POBbSl M OKPYKAIOIIEH NPUPOJHON Cpellbl; MOHUMaHHWE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI M TPEIOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hanwune mpakTHYecKWX HABBIKOB TUTAHHPOBAHWSI M OCYIIIECTBICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE W OMHMCAaHUE (PU3NIECKUX CBOWMCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/I‘-IGCKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMHUECKUX PeaKIuil

13.2

M3y4eHHEe CIOCOO0B pa3ielIeHHs cMeceit

13.3

IIOJIy4€HUEC KHUCIOpoaa W HM3YYCHHE €Io CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUCHHUE €TI0 CBOP'ICTB; IMOJIYYCHHE YIJICKHCIIOrO rasa u

HU3YUCHHUC €TO CBOI>'ICTB; IMMOJIY4YCHHNEC aMMHAKa U U3YYCHHUEC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB €  OIPENEIEHHOM MAacCOBOM  J0JEH

pacTBOPEHHOTO BELIECTBA

135

MIpUMEHEHHE WHAUKATOPOB (;makmyca, METHUJIOpaHKa u
(denondranenna) A oNnpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

WCCTIEAOBAaHUE W ONUCAHWE CBOWCTB HEOPTraHWYECKUX BEIECTB
Pa3IUYHBIX KJIACCOB; U3YYEHHE B3aUMOACHCTBHSI KHCIIOT C METaJUIaMU,
OKCHUJAMH  METaJUIOB,  pPAaCTBOPUMBIMH ¥  HEPACTBOPUMBIMHU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUA;
BBITECHEHHE OJHOIO MeTajjla JpYrMM W3  pPacTBOpa  COJIH;
uccienoBaHue aM(OTEPHBIX CBOWCTB THIPOKCHIIOB AIIOMHHHS H

LIUHKA

13.7

pelieHne YKCIePUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIEC KJIacChl
HEOPraHUYECKUX COCTUHEHUI; «ONEeKTPONIUTHYECKAS
mucconmanusy, «BaxHeWIne HEMETalIbl M WX  COSIHHEHUS),

«BaxHelIe MeTajbl 1 UX COSINHEHMS

13.8

XUMHYECKHE  OKCIEPHUMEHTBHI,  WUIIOCTPUPYIOLIUE  TIPU3HAKU
MPOTEKAHUS PeaKIuii MOHHOTO OOMEHA; Kau4eCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OpOMHI-,
vonua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS, MarHusl, KaJbIlHs, aTFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYwmenue:

141

MPEICTAaBIATh PE3YyNbTaThl dAKCIEpUMEHTa B (opMe BBIBOJIOB,
JIOKA3aTeNbCTB, TPAPUKOB W TaOJMII U BBISBIATH SMIIUPUICCKHEC

3aKOHOMCPHOCTU

14.2

YCTAHABJIMBATDb CBA3U MCKAY PCAJIIbHO Ha6J'IIOJIaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMMH U IIpoHeCcCaMiu, NPOUCXOJAINMHA B MAKpPO- U MUKPOMHUDPE,

OOBSICHATH IPUYUHBI MHOT'000pa3Hsl BELIECTB




IHNEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
1 [IepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
1.1 UucTteie BemecTBa U cmecu. CriocoObl pa3esieHus cMecei
12 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 351eMeHTOB. [IpocThie U COXKHbBIE BEILIECTBA.
. Xumundeckas ¢popMyna. BageHTHOCTh aTOMOB XMMHUYECKUX AyieMeHTOB. CTerneHb
' OKUCIICHUS
3aKOH TMOCTOSHCTBA cocTaBa BewlecTB. OTHOCHTENbHAs aToOMHasg Macca.
14 OTtHocuTeNnbHASE MOJIEKYJISIPHAsE Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTa
B COEJIMHEHUU
15 KommgectBo BemiectBa. Mok, Momsipaass macca. MosipHBIE 00BEM Ta30B.
' B3aumocBs3b K0JIM4eCcTBa, MAaCChl U YUCIIA CTPYKTYPHBIX €MHMUIL BEIIECTBA
16 ®u3znuecKkue U XMMUYECKHE SIBIICHHUS. XMMUUYECKAsl peakuus U €€ MPU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
) [lepuonnueckuit 3akoH u Ilepuoanueckass cucTeMa XMMHUYECKHX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHU4ECKUX 31eMeHToB J1.1.
21 Menneneesa. [lepuoast u rpymnmbl. OU3HUECKUil CMBICT TOPSAIKOBOTO HOMEPA,
HOMEPOB Neproa U TPYIIIbI JIEMEHTA
Crpoenne aromoB. CocraB aromMHbIX sfep. M3oromsl. DnexkTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J704YeKk aroMoB TMepBbiIX 20 XUMHUECKUX JJIEMEHTOB
[Tepuonnueckont cucremsl /.. Menaeneesa
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallus, Kaiuplus (paguyca aTOMOB, 3JIEKTPOOTPUIATENbHOCTH,
2.3 METATMYECKNX W HEMETAIUIMYeCKHX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUM C TIOJIO)KEHHEM »dJIEeMEHTOB B I[lepuogumueckoil cucreme u
CTPOCHHEM HX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass cBsi3b. KoBasieHTHass  (HOJsipHass U HEMOJsSIpHAsl)  CBSA3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMHYECKHX  3JeMeHTOB.  loHHas  CBs3b.

Metamnuueckas CBA3b




3.2

Tumel KpucTalUIMYECKUX  PEETOK (aTOMHAs, HMOHHAs, MeTaJUIMYecKasi),
3aBUCHMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAJUIMYECKON pEemI€TKH U BUIA

XHUMHYECKOU CBI3U

Baxwneimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner m mx

COCIUHECHUA. Meramisl 1 UX COCINHCHUA

41

Knaccupukanus v HOMEHKIIATypa HEOPTraHMYECKHX COEIMHEHHH: OKCHIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yrolye; OCHOBaHMN (IIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KHCIOPOJCOACpKaMe W OCCKHCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJICH (CPEeAHUX U KHCIIBIX )

4.2

Ou3MYEeCKUE M XHMHYECKHME CBOWCTBA MPOCTBIX  BEIIECTB-HEMETAIIOB:

BOJIOPO/IA, XJIOpa, KUCIIOPOAa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS

4.3

duszndyeckrue M XMMUUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTHUA,
HaTpuA, Kajlusd, Marovusd U KaJIbLWs, aJJIOMHUHUA, KECJIC3a. aﬂeKTpOXI/IMI/ILIeCKI/Iﬁ

P HAaIPSDKEHUN METAJUIOB

44

dusznyeckrue ¥ XUMHUYECKHE CBOMCTBA BOAOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpPOaa, CCPOBOAOPOAA, aMMHUAKA

4.5

dusnyeckne U XUMHYECKHE CBOicTBa OkcaoB HemetawioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepoma(ll, IV), kpemuus(IV). Ilonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumuyeckue cBoiictBa okcunoB: metamioB |A—IIIA rpynn, uunka, menu(Il) u

xenesa(ll, 11). [TonydeHne OKCHI0B METAILIIOB

4.7

XHUMHYECKHE CBOMCTBA OCHOBAHHUH U aM(I)OTepHLIX TUAPOKCHUIOB (Ha mpumMepe
THAPOKCUIAOB  AJIOMUHUA,  IKCJIC3a, I_II/IHKa). HOJ’Iy‘IeHI/Ie OCHOBaHMH U

aM(pOTEpPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOIOPOJHOU, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOH, KpeMHHEBOW, yroibHOW. OcoObie
XMMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue xkucnor

49

OOme xuMuUeckre CBOMCTBa cpeqHux coneid. [lomyuenue coneit

4.10

[Monyuenune, coOupaHHWe, pacroO3HABaHHWE BOJOPOJAA, KHCIOPOJIa, AMMHAKa,

YTIIEKHCIIOTO Ta3a B 1a00paTopuu

4.11

[Tonyyenne aMMuaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IHe

CITOCOOBI IOJIYUCHHA METAJIJIOB




4.12

I'emeTnueckast CBA3b MCXKIY KilIaCCaMH HCOPraHUYCCKUX COCI[I/IHeHI/II\/'I

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanus XuMHUeCKUX peaklMii o pa3Iu4HbIM IPU3HAKAM: 110 YUCTY U
COCTaBY Y4YaCTBYIOUIMX B PEaKIUU BEILIECTB, MO TeIioBoMy 3(deKTy, Mo

M3MEHEHHIO CTCIICHEH OKHUCICHUS XUMHYCCKUX AJICMEHTOB

5.2

TernoBoit 2P PeKT XUMHUUECKON peakIuy, TEPMOXHUMUYECKUE YpaBHEHUS. DK30-

U OHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA

5.3

OKHUCIINTEIIFHOBOCCTAHOBHUTEIIbHEIC pE€aKkuu. OKHCIIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHUCJICHHUA n BOCCTaHOBJICHUSI. :‘)HCKTpOHHBIﬁ OaaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pe€aKnuun

5.4

Teopus snexkTponuTrueckoi aucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CuibHbBIE U cl1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanumu

5.5

Peakuuu noHHOTO obOMeHa. YcaoBH IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC U COKpaH_[éHHBIC HOHHBIC YPABHCHUA peaKuHﬁ

XHMHS M OKpY’KAOIIasl cpenia

6.1

BemiectBa u MaTcprajbl B HOBCCHHCBHOﬁ J)KU3HU 4eJioBeka. be3zomacHoe
HUCIIOJB30BaHHUEC BCIICCTB U XHMHYCCKHX peaKLII/Iﬁ B na6opaTopI/m n 6I>ITy.

HepBasl IMOoMOIIb IMPU XUMHUUYCCKHUX OKOrax U OTPABJICHUAX

6.2

XUMHYecKoe 3arps3HEHHE OKpyXKarouled cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arps3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro IMpeaoTBpallCHHs
[Ipenensnas nomyctumass koHueHtpauus BemectB (ITJAK). Ponp xumum B
pelIeHNH H3KOJOTMYECKMX TMpoOsieM. YCHIeHHE MapHUKOBOTO 3¢deKra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposaa, KpeMHUS U X COEJAMHEHHH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEeIBbCKOM XOo3siicTBe. [lpumeHeHune
METAJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY H
MPOMBINITICHHOCTH MX COeAWHEHHH. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIC

CITOCOOBI 3aIllIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHKHU YIJIEBOJOPOJOB (yrojib, MNPHUPOIHBIA Ta3, HedTh),

MPOIYKTHI X TepepaboTku (OCH3MH), UX POJIb B OBITY U IPOMBIILICHHOCTH

6.5

HepBOHaan'IBHBIe MOHATHS 00 OpPraHn4Y€CKUX BEIICCTBAX KAaK O COCAMHCHHIAX
yrjiepoaa (MCTaH, OTaH, 3TUJICH, alCTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICHOTa).
ITonsaTHE 0 OMOJIOTHYECKH BaXKHBIX BCIIECTBAX: XXUpax, 6en1<ax, YriieBoJax — 1 Uux

POJIA B )KU3HU YCIIOBCKA




PacuéTrr:

7.1 1o ¢popMysaM XUMHYECKUX COSAMHCHHM
1.2 Macchl (MacCOBOM) JI0JIM pacCTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumus, 8 kmacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxnnonepHoe o6mectBo «M3narenbctBo «IIpocBemenne» 2019 rog

Xumus, 9 kiacc / 'abpuensa O.C., OctpoymoB WN.I'., Cnankor C.A.,
AximonepHoe o6miectBo «M3narensctBo «lIpocBemenue» 2019 r.

Tabmuupr: [lepruoauyeckas cucremMa XuMUYECKUX AneMeHToB /1. U.
MenneneeBa, TabnuIla paCTBOPUMOCTH, DJICKTPOXUMHUYECCKUN Pl HATTPSAKEHUS

MCTAJJIOB

METO/JIUYECKHUE MATEPUAJIbBI IJI51 YYUTEJIA

VYpoku xumun Metoandeckue mocoous, 8 kinacc/ I'abpuensu O.C., OctpoymoB
N.I"., Cnagxos C.A, AkimonepHoe o0uiectBo «M3aaTenbcTBO
«ITpocsemenue» 2019r.

Ypoku xumun Metoaundeckue nocoous, 9 knacc/ 'abpuensn O.C., OcTpoymoB
N.I"., CnagxoB C.A, AkinonepHoe o01iecTBo «M31aTenscTBO

«ITpocsemenue» 2019r.

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6mmoreka [JOK

https://uchi.ru/

https://skysmart.ru/
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