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MNOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMHUM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeabHOM TPOrpaMMBbl OCHOBHOTO OO0IIIET0 00pa30BaHMsl, MPEICTABICHHBIX
B OI'OC OOO, a Takke Ha OCHOBe (QenepanbHOil pabouelt MpoOrpaMMbl
BOCITUTAHUS U C Y4ETOM KOHLIETIINU MPENofaBaHus Y4eOHOTo MpeaMeTa « XUMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O IENIX, OOIIel cTpareruu
oOydeHMs, BOCHHUTaHUS M PAa3BUTUS OOYYaAIOIIMUXCA CPEACTBAMHU yueOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMETHOE COJIepXKaHue,
npeaycMaTpUBaeT paclpeielieHne €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pa3genaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE M
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XHMHUHU C YU4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM Yy4€OHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yabTaraM 00y4YeHHUs] XUMUU Ha YPOBHE II€JIeH U3YUYEHUs MIPEAMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEILHOW JEATEIbHOCTH OOYYaroIIerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib WrparoT (GOpMUPYEMbIE XUMHUEH NPEICTABICHUS O B3aHMMOIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peayiu3aliii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMupoOBaHUs KyJIbTYPhI IUYHOCTHU, €€ 00111el U (QYHKIIMOHATIEHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIIIJIECHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jalomuxcsi, HABBIKOB HMX CAMOCTOSITETLHOW  y4eOHOW  JCSTEeILHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHenupuKol HAy4YHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
LETIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIOBEKA, SIBJSETCA OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



croco0cTByeT (HOPMHUPOBAHHUIO LIEHHOCTHOTO OTHOLIEHHS K €CTeCTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBieHUs B OOyYEHUM XUMHUU OOECIEUMBAIOTCS CHELMPHUKOM
COJEpKaHUsl  y4yeOHOro  MpeaMeTra, KOTOpBIM  SBISETCS  IE€JAaroru4ecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM JTare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 001Iero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OPraHUYECKON XUMUH.

CtpykTypa coaep:kaHusl MPOrpaMMbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoja K €€ m3ydeHuro. ColepKaHue CKIIQAbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IIOHATHIA O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLUIY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HUS KAK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBlIeHUN 00 JIIEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHSI K JPYyromMy, BBIIONHSS (QYHKUMA OOBACHEHHS M MPOTHO3HPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHYECKOrO0 NMPUMEHEHUS U MOJIyYCHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl 1O XHMHUHU  CIOCOOCTBYET  (DOPMUPOBAHHIO
IIPEICTABJICHNUS O XUMUUYECKONW COCTABIIAIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOW MpUPOJbI, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUI0 U
METO/JaM NO3HaHUs B Hayke. V3ydyeHHe XMMHHM NIPOUCXOJIUT C MPHUBIICUYEHUEM
3HaHUW M3 paHee HM3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaIOUUNH MUP,
«buonorus. 57 knacce» U «Pu3MKa. / KIacc.

[Ipy wu3ydeHHH XUMUU TPOUCXOAUT (opMHpOBaHHE 3HAHUNH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NeATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4yeOHOTrO MpeAMeTa COCTOUT B (OPMUPOBAHMU CHUCTEMBl XUMHUYECKUX
3HaHUU — BaXHEWIINX (HAKTOB, MOHATH, 3aKOHOB U TEOPETUUYECKUX TOJOKEHUH,
JOCTYNHBIX OO0OOIIEHUH MMPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HAy4YHBIM METOJaM TO3HAaHWS TPU H3YyYEHUU BEMIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATENbHOM U Y4eOHO-HCCIEA0BATEIbCKOU
JeSATEIbHOCTH, OCBOCHHMM TMpaBWi 0OE€30MacHOTO OOpallleHus C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipu u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPESTU TaAKUE 1IETH, KaK:

— (dopmMupoBaHHEe MHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YEeHHMS Ha CHCTEMaTHYeCKoe MpuOoOIIeHHEe
OoOy4JarommMxcss K CaMOCTOSATEIbHOM IMO3HABATENLHON JE€ATeIbHOCTH, HAyYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH,

— o0ecIeueHne yCIoBUi, CITIOCOOCTBYIONIUX MTPUOOPETEHUIO 00yYarOIUMUCS
OTbITa Pa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢dopmupoBanue oOmEeld (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UHCJE YMEHHUH OOBSICHITH W OIICHUBATH SIBJICHUS
OKpPY’KaoIlero MUpa, WCIOJIb3Yys 3HAHHUA W OMBIT, MOJTYYCHHBIE MPU U3YYCHUU
XUMUHU, TPUMEHATh WX TPU PEIICHWH MPOOJIeM B TOBCEIHCBHOW JKWU3HH H
TPYZIOBOU JIEATENBHOCTH;

— ¢QopmupoBanue y o0Oydarommxcss TyMaHHCTHYECKHMX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OKOJOTHUYECKU
1eJIeco00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B UEISX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NaTbHEUIIETO
oOyueHusl.

OOmiee YMCIO dYacoB, OTBEAEHHBIX JUISI M3YyYEHUS XUMHUU Ha YPOBHE
OCHOBHOT'0 00111ero 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 vacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKUE MOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEUIECTB. ATrpEraTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COCIMHEHUH.

KonunuectBo BemectBa. Moib. MoisipHast macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsl PEAKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUYeckue ypaBHeHusa. Kiaccudukamms
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW TMOCY/I0H, MpaBUiaMu paboThl B J1abOpaTopuu u
npuémMamu o0paileHus: ¢ JT1abopaTOpHBIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHWE
bu3nUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUTNIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHHM, HAOMI0ACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuuid (paslioKEeHHUe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
CONM, HaOIIOJCHWE W  ONKCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsl MaccChl, CO3JaHUE MOJENed MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe M HEOPraHNYeCKNX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopoa — 3JeMeHT U mpocToe
BenlecTBo. HaxoxaeHuwe kuciaopojga B mpupone, (pu3nMueckrue M XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcuapl. [lpumenenue xkucnopoma. CrocoObI



MOJIYYCHHUS KHCIopoAa B J1abopaToOpuu W TPOMBIIUICHHOCTH. Kpyrosoport
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, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MYECKMe UM XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIi 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHUSIM.

dusnueckne cBoWcTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpsl.
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Pose pacTBOpOB B mpupoJie U B KU3HHU YeNOBeKa. KpyroBopoT BOJBI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBbIC, aM(pOTEpHbIE) U
HecosneoOpaszyronue. Homenknarypa oxcuoB. Dusnyueckue U XUMUYECKHE
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. @uznyeckue u
XUMHYECKHE cBoMcTBa KuCaIOT. Pang axtmBHOocTu MertanioB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. @u3znueckue U1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eneTnueckas CBSI3b MEXIY KiIacCaMU HEOPTaHUYECKUX COCTMHEHHIA.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHHUE COACPKaHUs KHUCIOPOAa B BO3yX€E, MOJIYUYCHHUE,
coOupaHue, pacro3HaBaHUE U U3YUYCHUE CBOMCTB KHCIOpOJa, HaOIIOJEHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpalieHuss TOpeHus (moXkapa), O3HAKOMIIEHHE C 0Opa3liaMu OKCHUIOB W
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, HCCIIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUSI BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HaTpueM ©  KajublWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAIIOB),



WCCJIEOBaHNE OO0pa3IlOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJI0ICHUE U3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEJIOYEH,
uzydeHue B3zaumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT € MeETaUlaMH, pPEakUWil HEUTpaM3aluH, IOJYyYEHHE HEPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PAcCTBOPa COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u lIlepuoamyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKALMU XUMHUUYECKUX dJeMeHTOB. [lonsaTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). IJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCUIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanueckas cucteMa XUMHYECKUX IEMEHTOB /1.
N.  MengeneeBa.  KoporkonepuonHas W JJIMHHONEpHOAHAsA  (OpMBI
[Iepuonnueckoii cucrembl xumMudeckux aneMeHToB [l. 1. Menaeneesa. Ilepuobl
u rpynnbl. PU3NMYECKUM CMBICI MOPSAJAKOBOIO HOMEpa, HOMEPOB IIepuUoJa U
TPYMIIBI AJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX siaep. M3otonsl. DnekTponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TEepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoii cucremsl J[. M. MenngeneeBa. XapakTepucTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

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

3nauenue [lepuoaunueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IrpaXIaHUH.

Xumunyeckass cBsizb. KoBaneHTHas (mossipHasi W HEMOJSIPHAsi) CBA3b.
DJEKTPOOTPULIATENIBHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouieccyl OKUCTEHHS U BOCCTAaHOBIICHUSI. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJICHCTBUE
TUIPOKCHAA LMHKA C PACTBOPAMM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COeAUHEHNUS ).

Mesxcnpeomemmnnie ceasu



Peanuzanus MexXnpeaMETHBIX CBSI3€ MpH HM3y4YEHUU XHMHUU B § Kjacce
OCYUIIECTBJISICTCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAyUHBIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01re ecTecTBeHHO--HAyUHbIE TIOHITHS: HAYyYHBIN (pakT, TUNoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kilaccuukanus, MepUOJIMYHOCTb, HAOIIOJIEHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (M3MYECKUE BEIMYUHBI, CTUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOIBI,
II0JIE3HBIE UCKONIAEMBbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs peaKkUus

[lepnonmueckuit 3akoH. [leproanyeckas cucteMa XUMHYECKUX IIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XAMHUYECKUX DJJEMEHTOB TNEPBBIX TPEX TMEPUOAOB, Kalausd, KalblUi MW UX
COCOMHEHUN B COOTBETCTBMU C IIOJIOKEHUEM 3JIEMEHTOB B Illepuoandeckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHYECKOW CBS3U. THUMBl KPUCTALIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMUYECKON PEMIETKHA U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUMN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudpukanus XuMU4ecKuX peakifii o pa3IuyHbIM MprU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TeIIoBoMy 3¢ dexTy, mo
W3MEHEHUIO CTETICHEH OKHMCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJAOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYCCKUEC
YpaBHEHMUSL.

[lonsiTue O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTHE 00 OOpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusix. [IOHSITHE 0 TOMOTEHHBIX M TeTEPOTEeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XMUMHMUYECKOW pEaKIMU M TOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ pPEaKIMK,  JJCKTPOHHBIA  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON  PEaKIIUU. CocraBieHue  ypaBHEHHUI



OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLUMHA C  HUCIOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3M€KTPOIUTUYECKON TUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y cloBuUs MPOTEKaHUs peakluii MOHHOTO 0OMeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWMCTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUH 00 DSIEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumMenn

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKHUX
BEILIECTB — METAUIOB M HeMeTaIoB (rpadura W ajiMasza), CIO0XKHBIX BEIECTB
(x70puaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOINPOBOIHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa TUCCOLMAIMU KHUCIOT, IIEJoYeld U  CcoJeu
(BO3MOXXHO  MCHOJB30BAaHME BHJIEO MAaTE€pUAlOB), MPOBEJEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKAaHWsS  peakuuid HOHHOrOo  OOMEHa
(oOpa3oBaHue oOcajka, BBIJEICHME Tra3a, o0Opa30BaHUWE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIUMA
(ropeHue, peaklMH pas3lioKEeHUs, COCIUMHEHHUS), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pEaKUUMid Ha HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranbl U UX coeTUHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKME CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTalaM{, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. [lelicTBre
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbI M HX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (PU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (U3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Qusznueckue U XHUMHYECKHE CBOMcTBa (oOlIME  Kak
NpeACTaBUTENST KJlacca KHUCIOT U crneruduyeckue). XUMHYECKUE pEeakKlUH,
JeXalue B OCHOBE MPOMBIIIIEHHOTO Croco0a TMOJIYy4YeHUsT CEPHOM KHUCIOTHI.
[Tpumenenue cepHoii KUCIOThL. COMM CEPHOM KUCIOTHI, KAYECTBEHHAs pEAKILIMs Ha



cyiabdaT-uoH. HaxoxneHue ceppl M €€ COeIWHEHUH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapaktepuctuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCJICHHs. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
¢dusnyeckue u xumMmuyeckue cBoiicrea. KpyroBopot azora B npupojae. AMMHUaK, €ro
dusznyeckrue 1 XMMHYECKHUE CBOMCTBA, OMyYyeHUe U nmpuMeHenue. Conu aMMOHus,
ux (pU3NUEeCcKUe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue M XUMUYECKUE
CBOMiCTBa (00OmMe Kak TPEACTABUTENS Kiacca KHUCIOT W CHelnu(UIecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KadyeCTBE MHMHEPAJIbHBIX
yno0peHuil. XuMUYEeCKOe 3arps3HEHUE OKPYKaOIIEH Cpeibl COEJUHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsi3HEHUWE BO3AyXa, HOuBbl U BoxoémoB). Docdop,
aoTponuele Moaupukamuu ¢ocdopa, (uMUEecKHUe M XUMHUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciiora, pu3nuecKkue U XUMHISCKHAE CBOMCTRA,
nosyuenue. Mcnonp3oBanne pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHU.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOoJ,  aJJIOTPOIHbBIC
Moau(UKalMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOums. KpyroBopotT yriepoaa B npupone. OKCUIbl yriiepoaa, ux
¢uznyeckue W XUMHYECKHE CBOWCTBA, JEMCTBHE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yriaepoaa (IV), rumoreza rinoOaibHOTrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YronapHas KucaoTa U €€ coiu, X GU3NIECKHe M XMMHUYCCKHE CBONCTBA,
nojsyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasibHbIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIOTA).
[TpuponHble HMCTOYHHUKH YIJEBOAOPOJOB (yroyib, MNPHUPOAHBIM Tra3, HEPTH),
IPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpAX, OeJIKax, yriieBoJax — U UX
poiiM B OKM3HM YEJNOBEKAa. MaTepualbHOE €IMHCTBO OpPraHWYeCKHX M
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumenenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmme mnpeactaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CHIMKAThI, UX WCIOJIb30BAHUE B
ObITY, B IIPOMBIIUIEHHOCTH. BakHeille cTpouTeabHble MaTepUabl: KEpaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAIIOB B OBCEAHEBHOM KU3HU.

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
TraJOr€HOB M WX COEAMHEHHH (BO3MOXXHO MCIOJIB30BAHUE BUIAECOMATEPUAIIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOPUAOB (TalOT€HUIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHCJIOTBl, HM3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOW KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30Ta, (ocdopa M UX cOoeAUMHEHUH (BO3MOXKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pochaT-MOH U U3yUEHHE IPU3HAKOB
UX MPOTEKAHUs, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHONW 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, cOOUpaHHUe, paclo3HaBaHUE U U3yUYCHHE
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 U UX COEINHEHU.

MeTa/libl 4 UX COeIMHEHUSA

OO61ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU
ux nosioxkeHuss B llepumommueckon cucreme xumuuyeckux siemeHtoB [, .
MenzeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtaundeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUYECKUU  psif
HaIpsDKeHUN MeTauioB. OU3MUECKWe U XMMHUYECKHE CBOMCTBAa MeTaiuioB. OOImue
crocoObl TMoydeHus MeTawioB. [loHSATHE O KOpPpO3WM METauIoB, OCHOBHbBIE
crocoObl 3auThl UX OT Koppo3uu. CraBbl (CTanb, YYTyH, IIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemeHToB /. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJECHHE B IPHUPOIE.
du3nyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus W Kanusa). OKcuabl U



TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IeNOYHBIX METaNIOB M HX
COEeIUHCHUM.

[[lenouyno3eMebHbIE METAJUIbl MarHMid MW KaJbLIMKA: IIOJIOKECHHE B
[lepnognyeckon cucreme xuMuueckux sneMeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaX0XKJI€HHUE B Npupojae. Pu3nueckue 1 XUMHUECKUE CBOMCTBA MarHus
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHA, COJH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMHHUN: TIOJ1I0)KeHUE B [leproindeckor CuCTeME XUMHUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKJIeHHE B npupone. Pusnmdeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHE aToMma, HaxXOXKICHHE B mpupone. PU3NUECKHE H
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepuMenm

O3HAKOMJIEHHE C O0Opa3llaMud METalIOB U CIUIaBOB, UX (HU3UUECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALUIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHUJIEOMATEpPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHIIA
KaJblIUS U HATpPUS C BOJOM (BO3MOXKHO WCIOJb30BaHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOLECCa TOPECHUS Keje3a B KUCIOPOAE
(BO3BMOXKHO  KCMOJIb30BAHME  BHJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUs
KAUYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(IT) u xeneza (I1I), mequ (II), HaGnroaeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kajdus W Kaublus (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIIPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEUIEHHE DKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «Baxueiue
METaJUIbl U KX COCTMHEHUS.

XuMuA ¥ OKpYysKamouas cpeaa

BemectBa m marepuanbl B NMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. bezomacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momolis npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpefpl (MpeaenbHasl JOoMmyCcTUMas
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslioB MaTepuasoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHbIE
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpeIMeTHBIX CBs3€H NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU IJIsI OTIIENbHBIX MPEAMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHS: Hay4yHbIM (pakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccuukanus, TMEepHOAUYHOCTh, HaOIIOACHNE,
OKCIIEPUMEHT, MOJETUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHUE, TMapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MATEPUATIBL.

®dusmka: marepus, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIH]I,
U30TONBI, PaIHMOAKTUBHOCTh, MOJIEKYJA, AIIEKTPUUYECKUI 3apsl, NPOBOAHUKH,
HOJYIPOBOJHUKHY, JUAJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, Telo, O00BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIINYECKas
peméTka, CruiaBbl, (U3UUECKUE BEIMYMHBI, CAMHULBI W3MEPEHUSI, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B Xoie OOy4YeHHS XUMHU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAIAULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSMH, INPUHATBIMUA B
olmiecTBe MpaBUIaMM M HOpPMamMHM IOBEIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroOIIMXCA
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUHW W
pacILIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIEHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAaHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JAOCTOBEPHON HH(poOpManuen o
IIEPENOBbIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEUYECTBEHHOM XHWMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

IPEACTABICHUS O COLMAIBHBIX HOPMax M IPaBWIAX MEXKIMYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCNEAOBATEeIbCKOM, TBOPYECKOM M APYrMX  BUAAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3sHOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpH
BBINIOJIHEHUHU YYE€OHBIX, TO3HABAaTEIbHBIX 3a/a4, BBINOJHEHUH XWMHYECKHX
HKCIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B TMIpollecC€ H3TOM yueOHOW JAeSITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE€ TOBEJCHHE M IMIOCTYIIKM CBOMX TOBApHILIEN C TO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIIIOLINE
OCHOBY Ul MMOHMMAaHMS CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHUS MPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XMUMHH, HEOOXOOUMbIE i1 OOBSCHEHUS HaOJII0JAaEMbIX MPOLIECCOB U SIBJICHMI,
M03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl C€ y4eOHBIMU TEKCTaMHM, CIPABOYHOMN



JUTEPATypOi, IOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHMI0O W MO3HAHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO0Opa3oOBaHUIO, TPOCKTHOM U  HCCIIEI0BATEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHSA OOYy4YEHHUS B
JaJbHEHIIEeM;

4) popMupoOBaHUs KYJIbTYPbI 310POBBSI:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUNA W
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJKOroJis, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacCHOCTH TMpu  OOpallleHun ¢
XMMHUYECKHMHU BEUIECTBAMU B OBITY U pEaIbHOM JKU3HH;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAKTUYECKOMY U3YUEeHHIO ITpodeccuii u Tpyda pa3inyHoro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYHAOBOW IEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMs MPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON po(eCCUOHATBHON IEATEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTB aIalITUPOBATHCA B MPO(heccCHoHalbHOI cpeje;

6) IK0JIOrHYECKOr0 BOCIIMTAHMSI:

HKOJIOTMYECKH 1€JIeCO00pa3HOEe OTHOUIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HM Ha 3emile, OCHOBE €€ CYLIECTBOBaHUs, NOHUMAHUE [IEHHOCTH 310POBOIO U
O0e3omacHOoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOACHUS
paBuJ O€30MaCHOTO TOBEICHUS TPU paboTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU WU3YYECHUU XUMHH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH IPUPOTHON CPEAOU, IS MTOBBILICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX pEelIeHUs MOCPEACTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX pEe3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUS OOIIECHAY4YHbIE TMOHATHS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax M IMO3BOJISIIOT Ha
OCHOBE 3HaHMI U3 3TUX MpPeIMeTOB (HOPMHUPOBATH MPENCTABICHHE O IEJIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (II03HABATEIIBHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble obOecneunBaioT G(HOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBJICHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWH: PacKphIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIETbHBIX ()AaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHMS U
KPUTEPUH ISl KJIacCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO aHAJIIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHATh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIONh3YEMbIC B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ »JJIEMEHTa), XUMUYeckas (opMyrna u ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBJIATH U XapAaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUUYECKUX PEaAKITHi,
BBISIBIIATH  OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KAadyeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KAdeCTBE OCHOBBI ISl (POPMHUPOBAHUS THUITOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

MpUOOpPETEHUE OIbITa MO TUTAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaAOII0JaTh 3a XOJOM IMpoIllecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYIHPOBAaTH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAJIM3UPOBATh M UHTEPIPETHPOBATH HWHOOPMAIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, ITOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(Hay4HO-TIONYJIIpHAs JUTEpaTypa XHWMHUYECKOTO COJCpP)KaHUS, CIPaBOYHBIC
nocobusi, pecypcel MHTepHeTa), KpUTHUUECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3MYHbIE METOJBI M 3alpOoChl MPU MOMCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJIMMBIX JJIS BBIOJHEHUS
y4eOHBbIX W TIO3HABATEIbHBIX 3a/1a4 ONMpPEAeNEHHOTO TUMa, MTPUOOPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHUS PA3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBieHUs HHPOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd HECJIOXKHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHHE UCIOJIb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOH W
UCCJIEI0OBATENCKON JEATEIPHOCTH MUH(POPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOIHOM
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJe Auanora W (WiIU) JUCKYCCUM) TIO
CylmlecTBy  oOCykgaeMoil  Tembl, (OpPMYyJIUpPOBATh  CBOM  MPENJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEICTaBIsTh  MOJYyYEHHBIE  pPe3yibTaThl  IMO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaThb MPEe3eHTAIHIO
pEe3yIbTaTOB BBHITIOJIHEHHUS] XMMHUYECKOTO JKCIIEpUMEHTa (J1abOpaTOPHOIO OIIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMeHHs Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTEIbHOM M HMCCIIEIOBATENLCKOM  NIEATENBHOCTH TMPU  PEIICHUU
BO3ZHUKAIOIIKX TPoOJeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIelIeHHe KpPUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE IeiicTBUS:

YMEHHE CaMOCTOSITEIbHO OMPECNATh LENN eATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTh, BBIOUPaTh Hanbosee 3PhEeKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENBHBIX 3aJad, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  AJITOPUTM JEUCTBUM IIPU BBINOJHEHUM 33aJaHUNA C y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLIEHWBAaTh COOTBETCTBUE IOJYYEHHOI'O pe3yJbTaTa 3asBIICHHOW 1€, yMEHHE
UCTIONTb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbIe B YCIIOBUU 3aJaHUI.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aTeIbHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHON paboueil mporpamMMmon,
BBIICTISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmacth «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO 3HaHWs, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

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

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JIIEMEHT, NMPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, DJIEKTPOOTPULATEIIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUuPpuKaiusi peakiui: peaxiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUs, PEAKUUH 3aMEIICHUS, pPEaKIUH
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aToMa, AJIEKTPOHHBIA CIIOM aroma, aroMHas OpOUTallb, pPAaANYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHas CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBas JOJI1 BELIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHWMHUYECKYIO) CHUMBOJHUKY JUIsl COCTaBJieHUs (opmyl
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIU;

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

e packpeiBaTh cMmbicha Ilepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHMS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», mansie u
OOJBIIME TEPHOJIBI, COOTHOCHUTH OO0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuognueckas cucrema xumuueckux isnemento J[. U.
MeHneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00Iee YUCIO AIICKTPOHOB
U pacrpeeieHre UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Asi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIlllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTENBHON NEATEbHOCTA — aHAJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMAaTHU3alluIo, KJIacCHU(UKAIHUIO,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBSA3EU — JIsl MU3Yy4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN );

CIENOBAaTh  MpaBuUjaM  TMOJIb30BAaHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOAA), IMPUTOTOBIECHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJJAaHUPOBATh W TMPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, AaHWOH, MPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBS3b, TEIJIOBOU A (HEKT
peakiuu, MOJib, MOJSIPHBIA  O00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMAIUS, PEAKIUU HOHHOTO
oOMEHa, KaTaJim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



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

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OINPEENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX AJIIEMEHTOB B
COCIMHEHUAX pPa3JIMYHOIO COCTaBa, NPHUHAMJIEKHOCTb BEHIECTB K
ONpeAenEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XUMUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU dopmyrie, XapakTep cpeabl B
BOJHBIX PAaCTBOPAX HEOPTaHWYECKUX COENUHEHHM, TUIl KPUCTALIIUMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTePHU30BATh
Tabnnunyo ¢opmy Ilepuoanueckoil cucTeMbl XMUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHAs mnoArpynna (A-rpymnmna)» MU «mo0odHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYCHHUS, KOTOpPhIE MMEITCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] siaApa, OOIIee 4YHUCIO JJIEKTPOHOB U
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAMHEHUUN B
npezenax MajblX NEPUOJIOB U TIAaBHBIX MOATPYMII C YUETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMME U CHENUPUIECKUE XUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAsl OIKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTABJISITH YPaBHEHUS JJIEKTPOJUTUYECKONM JIHCCOUMALNU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
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, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

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

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIIBHON NEATEILHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYEHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIC€ METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KouaunuyecTBO 4acon
Ne HaumeHoBaHue pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IMpakTHueckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MOHATHS
Xumust — BaykHas 001aCTh
€CTECTBO3HAHHUS U https://resh.edu.ru/subject/lesson/
11 . 5 2
NPAKTHYECKOM JIeATETBHOCTH 1521/start/
YeJoBeKa https://resh.edu.ru/subject/lesson/
1522/start/
bubmuorexa [JOK
https://m.edso0.ru/7f41837c
12 BermectBa u XuMu4eckue 15 1 https://resh.edu.ru/subject/lesson/
' peakuuu 1522/start/
bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pazgen 2. BaxHelimue npeacTaBuTe 1 HEOPraHMYeCKHX BellleCTB
91 Bosnyx. Kucnopon. ITonsitue 5 1 https://resh.edu.ru/subject/lesson/
) 00 okcugax 2447 [start/
https://resh.edu.ru/subject/lesson/
2446/start/
bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
29 Bonopoxa. [Tonsitue o kuciaoTax 8 1 https://resh.edu.ru/subject/lesson/
' U COMISIX 1 3119/start/



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

2.3

Bona. PactBopsr. [lonsiTue 06
OCHOBAHUAX

https://resh.edu.ru/subject/lesson/
2062/start/

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

2.4

OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHU

11

https://resh.edu.ru/subject/lesson/
2445/start/

https://resh.edu.ru/subject/lesson/
2443/start/

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

Hroro no pazaeny

30

Paznen 3. llepuoauyecknii 3akon u [lepunoanyeckas cucreMa xumuueckux 3j1emMeHToB /1. . MenaeneeBa. CTpoeHue aToMOB.

XumMuueckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE pearkuumn



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://m.edsoo.ru/7f41837c

[lepuoauueckuii 3aK0H U

https://resh.edu.ru/subject/lesson/

31 [Tepuoauueckas cucreMa 7 2053/start/
XUMUYECKHUX d5eMeHToB 1. . https://resh.edu.ru/subject/lesson/
MemnneneeBa. CTpoeHue atoma 2050/start/
Bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
XUMHYECKas CBA3b. .
https://resh.edu.ru/subject/lesson/
3.2 OKUCIUTENILHO- 8 3121/start/
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I
https://resh.edu.ru/subject/lesson/
3122/start/
bubmnoreka LIOK
https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
n 15
TOTO 1O pasieily https://m.edsoo.ru/7f41837c
Pe3epBHOC Bpemst 3 brbmmorexa OK
P P https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOIT'PAMME



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounvecTBO 9acoB JIeKTPOHHbIE
HaumMenoBanue pa3aesioB H TeEM mudposbIe
Ne n/n P Kontpoabsnsie | IlpakTuyeckue (mucpp )
NMPOrpaMMbI Bceero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BemiecTBO M XMMHUYECKHE PeaAKIIUH
[ToBTOpenue u yriryOneHne 3HaHUN https://resh.edu.ru/subject/
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kiiacca lesson/2104/start/
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYCCKUX 4 https://resh.edu.ru/subject/
' peakmuii lesson/2104/start/
https://resh.edu.ru/subject/
lesson/2437/start/
https://m.edsoo.ru/7f41a636
DIEKTPOTUTHYCCKAS TUCCOIHAIIHS. https://resh.edu.ru/subject/
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX lesson/2103/start/
https://resh.edu.ru/subject/
lesson/1518/start/
https://resh.edu.ru/subject/
lesson/1603/start/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. Hemerasibl M MX COeAMHEHUSA
91 OO11ast XapaKTePUCTUKA XMMUYECKUX 4 1 https://school.infourok.ru/

anemeHTOB VIIA-rpymmsl. ['anoreHst

videouroki/18cab2ac-
7c32-409b-9787-



https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/7f41a636
https://school.infourok.ru/videouroki/18ca52ac-7c32-409b-9787-6723015c3096
https://school.infourok.ru/videouroki/18ca52ac-7c32-409b-9787-6723015c3096
https://school.infourok.ru/videouroki/18ca52ac-7c32-409b-9787-6723015c3096

6723015¢c3096
Bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OO01mas xapakTepucTUKa XUMHUYECKIX

https://school.infourok.ru/

2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 videouroki/b707d51-
COCMHCHUA 4add-4e41-a2f9-
£650cdc807ab
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
06 .
23 tmas xap ii:epmmm ZHMH%CKHX 7 https://school.infourok.ru/
. a5eMeHTOB VA-rpymmnsl. A3ort, pocdop u ux videouroki/ea06cc51-
COCIMHEHUS 91a3-4bfd-b609-
bac51241a61d
bubmuorexa [JOK
https://m.edso0.ru/7f41a636
24 Obuias Xap?f;:pmmm X;]AMH%CKHX g https://school.infourok.ru/
. AJIEMEHTOB -TPYIIBL. YTIEPOa U videouroki/9581e557-
erMHI/Iﬁ 1 UX COCOIUHCHUSA 8.197'4582'9882'
fecaaa2f0dc4
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
Hroro no pazaeny 25



https://school.infourok.ru/videouroki/18ca52ac-7c32-409b-9787-6723015c3096
https://m.edsoo.ru/7f41a636
https://school.infourok.ru/videouroki/b707df51-4a4d-4e41-a2f9-e650cdc807ab
https://school.infourok.ru/videouroki/b707df51-4a4d-4e41-a2f9-e650cdc807ab
https://school.infourok.ru/videouroki/b707df51-4a4d-4e41-a2f9-e650cdc807ab
https://school.infourok.ru/videouroki/b707df51-4a4d-4e41-a2f9-e650cdc807ab
https://m.edsoo.ru/7f41a636
https://school.infourok.ru/videouroki/ea06cc51-91a3-4bfd-b609-bac51241a61d
https://school.infourok.ru/videouroki/ea06cc51-91a3-4bfd-b609-bac51241a61d
https://school.infourok.ru/videouroki/ea06cc51-91a3-4bfd-b609-bac51241a61d
https://school.infourok.ru/videouroki/ea06cc51-91a3-4bfd-b609-bac51241a61d
https://m.edsoo.ru/7f41a636
https://school.infourok.ru/videouroki/9581e557-a1e7-4582-9e82-fecaaa2f0dc4
https://school.infourok.ru/videouroki/9581e557-a1e7-4582-9e82-fecaaa2f0dc4
https://school.infourok.ru/videouroki/9581e557-a1e7-4582-9e82-fecaaa2f0dc4
https://school.infourok.ru/videouroki/9581e557-a1e7-4582-9e82-fecaaa2f0dc4
https://m.edsoo.ru/7f41a636

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
3.1 Obmwre cBOHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
39 B . 16 https://school.infourok.ru/
) AKHENIME METAUIbl U UX COEIUHEHUS videouroki/1206b5f8-
c782-45a6-a9ce-
b563f8dce344
https://school.infourok.ru/
videouroki/1206b5f8-
c782-45a6-a9ce-
b563f8dce344
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BerecTBa 1 MaTepuaibl B )KU3HU YETIOBEKA 3 bubmnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://school.infourok.ru/videouroki/1206b5f8-c782-45a6-a9ce-b563f8dce344
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosan4yectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTHueckue
n/n Bcero H3yuYeHHusi | oOpa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 Hpeamer XxumMun. PoNb XUMUH B JKH3HH 1 https://resh.edu.ru/subject/|
yenoBeka. Tena u BeriecTsa esson/1521/start/
bubnnorexa [JOK
https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMHUH 1 bubmmorexa LIOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubnnoreka [IOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIoBaHEM»
4 Yucrtsie BemiecTBa 1 cMecu. CrmocoObt 1 https://resh.edu.ru/subje
pazzeneHus cMecen ct/lesson/1522/start/
bu6mmotexa [IOK
https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2
5 15) P i 1 bubmmnorexa LIOK
«Paznenenune CMGCGI/Iv Ha puMepe https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COJIN)»
but6mmoreka [JOK
A 1
6 TOMBI M MOTICKYJIET https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 2JIEMEHTHI. 3HAKH 1 but6mmoreka [JOK
(CMMBOJIBI) XUMHUUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CITOKHBIE BEIIECTBA 1 Bubmrorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
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

ATOMHO-MOJIEKYJISIPHOE YUEHUE

bubnuorexa [JOK
https://m.edsoo.ru/ffod2d50



https://m.edsoo.ru/ff0d2d50

3aKOH OCTOSHCTBA COCTaBa BCIICCTB.

bub6mmoteka [IOK

10 X .B
MMIeCKas (popuysia. BaneHTHOCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTtHOcuTENnbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTenbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuoreka [JOK
3JIEMEHTa B COCUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniecTBa. MoJib. bubnuorexa [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
1 Ou3nyecKue U XUMHUYECKUE SIBICHHUS. bubmmoreka [JOK
XuMH4YECcKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [JOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUS MACChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmorexa HOK
m . P https://m.edso0.ru/ff0d5708
peaKIuii
Knaccudukaiys XuMIYeCKUX peaKkiuit
18 (coe I/IH(I;HI/ISIH A3JI0’KEHUS e bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIONEIUCT 0606yII eHue u bubmorexa HOK
" ser » https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTponbnas padota Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bu6nuoreka [IOK

BOo3ayxa. Kuciopom — anemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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

IIPOCTOEC BEIICCTBO. Os30H

duznueckre U XMMHUYECKUE CBOMICTBA

bu6mmoteka IIOK

22 KHCIOPOZA (PeaKiH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoO0bI MOTy4eHUsT KHCIopoia B
23 nabopaTopuu iq 1} OMBIIHJ'IGHII){OCTI/I bubmorexa [IOK
patop P ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 2P PexT Xxumuueckon
24 peaKIuy, MOHATHE O bubnuorexa [LIOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYCCKUX PEAKIIHIX
TormumBo (HedTh, yroyib 1 METaH).
25 3ar }ISHGIEI/ICq];OS yra CIIOCOOBI t):ro bubmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 mo Teme
26 «§OJ'I €HUE U I0)061/1 aHue KUcIopoaa bubmmorexa [IOK
yi - p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonxopon — sneMeHT U npocroe bubnnorexa [IOK
BemecTBo. Haxoxknenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 du3nvecKre 1 XUMHUYECKHE CBOMCTBA bu6mmotexka I1IOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoteka IIOK
29 II
OFUITHE O KHCAOTAX 1 COBIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MOoTy4YeH s BOAOPOIA B bubnmnoreka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
P P but6mmoreka [JOK
31 «[Tonydyenuie u coOupanue BOJ0OPOIa,

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MouisipHblii 00bEM razoB. 3aKOH

bub6mmoteka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucnenuns o0bEma, KOJIHMYECTBA
33 BEII[ECTBA T'a3a MO €ro U3BECTHOM bubmorexa HOK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHMIO PEaKIIMU Ha OCHOBE 3aKOHA bubmmorexa [IOK
P n P . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 ®duU3NYECKUe U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsiTue 00 bubnuoreka [IOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopureins. HachieHHbie
37 Y HEHACHI peHHI,IIe) acTBOpHL. MaccoBas bubmorexa LIOK
t P PEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBa B pacTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PACTBOPOB C bubnnorexa [IOK
onpeaeNEHHON MacCOBOM 10y https://m.edsoo.ru/ffod5eba
pacTBOPEHHOTO BEIIIECTBAY»
39 Konrtponbnas padora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTas, KiaccupuKarms, bu6nmotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne n XMMUYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmrorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHHUsI: COCTaB, KIacCUPUKALIUS, bubnuoteka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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[TonmydyeHnue u XuMHUYECKUE CBOMCTBA

https://resh.edu.ru/subject/I

43 OCHOBaHUI esson/2445/start/
bub6mmoteka [IOK
https://m.edsoo.ru/ff0d67ca

Kucnotsl: cocras, knaccuduxarnus, bub6mmoteka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHYECKUE CBOMCTBA bubmmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Couu (cpegHue): HOMEHKIATypa,
46 CHOCOéI)II) Hzc[m )eHI/Iﬁ XI/IMI/I‘-IZEKI/IG bubmorexa LOK
y YHCHI, https://m.edso0.ru/00ad9474
CBOMCTBa
[MpakTuyeckas padora Ne 6. Perienue https://resh.edu.ru/subject/|
47 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME esson/2443/start/
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTMHEHU I » bubnmoreka [JOK
https://m.edsoo.ru/00ad9b7c

48 I'eneTnyeckas CBs3b MEXAY KilaccaMu bubnnorexa [IOK

HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/00ad9a50
bu6mmotexa I1IOK

49 O06o001IEeHNEe U CUCTEMAaTH3a 3HAHMH

HICHHE 1 CHETCMATHIAITT SHAHH https://m.edso00.ru/00ad9ch?2
KonTpoasnas pabora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTaHHYCCKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COSIUHCHUI
[TepBBIe TOMBITKA KIIACCH(PUKAITAN
51 XHMHYECKHX 3JIEMEHTOB. [loHsATHE O bubmorexa LHOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMEHTOB
[lepronnueckuii 3aK0H U
bu6nunoreka [IOK

52 [Teproauyueckast cicTeMa XUMUIECKIX
https://m.edsoo.ru/00ada52c

anemenToB 1. 1. Menneneepa

53 [leproapl, rpymnIbl, HOATPYIIIEI bubmmorexa LIOK

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



https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://m.edsoo.ru/00ad9b7c
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

Crpoenue aromoB. CoCcTaB aTOMHBIX

https://resh.edu.ru/subject/I

54
saep. M3ororsr esson/2053/start/
https://resh.edu.ru/subject/I
esson/2050/start/
bu6mmoteka [IOK
https://m.edsoo.ru/00ada342
CrpoeHue 37IEKTPOHHBIX 000JI04eK buhttps://resh.edu.ru/subje
55 aTOMOB 2J1eMeHTOB [leproguueckoit ct/lesson/2053/start/
cuctemsl J1. M. Menneneesa https://resh.edu.ru/subject/l
esson/2050/start/
oubmmoreka [JOK
https://m.edsoo.ru/00ada6bc
XapaKkTepucTUKa XUMUYECKOTro https://resh.edu.ru/subject/I
56 SJIEMEHTA TI0 €r0 MOJI0KEHUIO B esson/2053/start/
[Tepuosmueckoit cucreme J1. U. https://resh.edu.ru/subject/|
MeHnneneeBa esson/2050/start/
bu6nmoteka [IOK
https://m.edsoo.ru/00ada824
3nauenue [leproanueckoro 3aKoHa Jiist

57 pa3BUTHA HayKH U npakTuku. . 1. bubmuoreka [LIOK

MenzeneeB — y4E€HbIN, IEAArOr U https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DIIeKTPOOTPULIATETLHOCTH AaTOMOB .

58 ngnqicmi R https://resh.edu.ru/subject/!
esson/3122/start/
bubnunoreka [IOK
https://m.edsoo.ru/00adaab8
but6mmoreka [JOK

151
59 OHHAA XUMITHECKas CBA3D https://m.edsoo.ru/00adac34
60 KoBasieHTHas noJIsApHAst XUMHAYECKast bu6muoreka [IOK

CBA3b

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



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
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KoBanenTHas HCIIOJIsIpHAad XUMHUYICCKas

61 https://resh.edu.ru/subject/|
CBASH esson/3122/start/
bubnnorexa [JOK
https://m.edsoo.ru/00adaab9
bubnnorexa [JOK
2
6 Crenens oxucrenus https://m.edsoo.ru/00adae28
63 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE bu6mmoteka IIOK
peakimu https://m.edsoo.ru/00adb076
64 OKHUCIIUTENN 1 BOCCTAHOBUTEIIN bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KoHnTpospHas padborta 1o Teme bubmmoreka [JOK



https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

((CTpOCHI/Ie aroma. XuMU4IecKas CBI3b»

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

66 PesepBHeiit ypok. O6001IeHNE U 1 bubmmoreka [IOK
crucTemMaTu3auuvs 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHNE 1 1 bubnuorexa [IOK
CHCTEeMAaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHbIi ypok. O0001IEHHE 1 1 bubmmoreka [IOK
CHCTEMAaTH3alMsl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kourpoabubie | IlpakTuyeckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubnnoreka [HOK
XAUMHYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

. bubmuorexa [JOK
2 CBOMCTB XUMHYECKHX 3JICMCHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HomeHKIaTypa 1 bu6nunoreka [IOK
HEOPraHWYeCKUX BEIEeCTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «[loBTOpEHUeE u yrinyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3JIeioB Kypca 8 kinacca»

6 Knaccugukaiius XuMAIeCKnuX 1 https://resh.edu.ru/subject/I
peakuii Mo pa3IMYHbIM IPHU3HAKAM esson/1606/start/

bu6nmmoreka [IOK
https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHIECKOM .

7 €aKIuu HOH}II’)FI/IC 0 TOMOTEHHBIX U 1 https://resh.edu.ru/subject/
pCaKIHH. esson/2102/start/
TETEPOTCHHBIX PEAKIIUSIX

Bbu6nuoreka [IOK
https://m.edsoo.ru/00adbe9a
IlonsiTHE O XMMUYECKOM PAaBHOBECHH. .
. Do I . https://resh.edu.ru/subject/
PBL, BIAITIOM P esson/2102/start/
XUMHUYECKON PEaKINH 1 MOJI0KEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
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https://resh.edu.ru/subject/lesson/2102/start/

Bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adc28c

XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

https://resh.edu.ru/subject/I

9 peakimu esson/1603/start/
Bu6muoreka [JOK
https://m.edsoo.ru/00adcade

Teopust 31EKTPOTUTHYECKOMN

10 nuccoruanuu. CHUIbHBIC B Cl1a0bIe bubmorexa [IOK

https://m.edsoo.ru/00adcd68
AEKTPOJIUTHI

1 VoHHbie ypaBHEHUA peaKiii https://resh.edu.ru/subject/I
esson/1603/start/
bu6mmorteka [IOK
https://m.edsoo.ru/00add448

XHUMHYECKHE CBOMCTBA KHUCIIOT U .

12 OCHOBaHUH B CBETE MPEIACTABICHUN https://resh.edu.ru/subject/

esson/3123/start/

00 DJIEKTPOJUTHYCCKOMN TUCCOIMAIINN
bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

13 f;;i::ﬁ:j;;i)?ma COTICH B CBETE https://resh.edu.ru/subject/I

. esson/3123/start/
ANEKTPOIUTUIECKON UCCOLUAIIH
bu6mmoreka [IOK
https://m.edsoo.ru/00add8h2

14 TomsTHeE 0 rHApOIH3E Comeii https://resh.edu.ru/subject/I
esson/3123/start/
bu6nuoreka [JOK
https://m.edsoo.ru/00add9d4

15 O06o001mmeHre B cuCTeMaTH3 IS bubmuorexa [JOK

3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
bu6mmorexa [IOK
16 «Pemenne sKciepuMeHTaTbHBIX

3a71a49»

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



https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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Konrtponsnas padora Ne2 o teme

17 «INEKTPOIUTUYECKAS AUCCOLIUALIHSL. buommorexa LIOK
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO1as xapaKTepHUCTHKA TAJIONEHOB. .
18 XI/IMquCKpHe CBiﬁCTBa Ha IIpUMepe https://resh.edu.ru/subject
esson/2075/start/
XJiopa
Bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2
19 Xnoposogopo. ColisiHast KHCIIOTAa, https://resh.edu.ru/subject/I|

esson/2075/start/
bu6mmoreka [IOK



https://m.edsoo.ru/00addec0
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/

XUMHUYECKHE CBOMCTBA, OJIyYCHHE,
MIPUMCHECHHE

https://m.edsoo.ru/00ade104

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «HOHWCHH,? Confl HOW KUCTIOTE, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»

Brruucnenust no ypaBHeHUSIM

21 XUMHYECKHUX PEAKIINI, €CIIH OIUH U3 buGnnorexa [JOK
p ’ https://m.edso00.ru/00ade488
peareHToB JIaH B H30BITKE

OO01ast XapakTEpUCTHUKA DIIEMEHTOB .

22 VLAI?-r EH p https://school.infourok.ru/
Pyl videouroki/b707df51-
4a4d-4e41-a2f9-
£650cdc807ab
bu6mmorteka [IOK
https://m.edsoo.ru/00ade64a
Amorporabsie MOAUGUKAIIUA CEPBI. .
o P i N " P N https://school.infourok.ru/
23 axXOXKJIEHUE CEPHI U €€ coem:IHeHHH videouroki/b707df51-

B MpHpoJie. XUMUYECKHE CBOMCTBA 4a4d-4e41-a2f9-

CCPBI £650cdc807ab
bu6nmmoreka [IOK
https://m.edsoo.ru/00ade64a

24 CepoBoopo/1, CTpOeHHUE, bubnunoreka [IOK
¢du3nveckre 1 XMMUYEeCKHe CBOICTBA https://m.edsoo.ru/00ade802

Oxcupl cepbl. CepHasi KHCIIOTA,

. bubmuoteka [JOK
25 (bu3nUecKre U XUMUIECKHIE CBOWCTBA,

IMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHYECKUE PEAKLIUH, JICKAILINE B
OCHOBE NPOMBIIUIEHHOTO cIIoco0a
IIOJIy4EHUS CEPHOM KUCIIOTBI.

bu6mmoreka [IOK

26 XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COeAMHEHUSIMU
cepbl

7 Brrunciienne MaccoBO# 1014 BBIXO/1a bubmuorexa [JOK
IIPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a

28 OO1m1ast XapaKTEPUCTHKA IICMEHTOB https://resh.edu.ru/subject/I

esson/1603/start/

bu6mmoreka [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/

VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyueckue u

29 XMMHUYECKHE CBOMCTBA, [I0JIyYE€HUE U bubmorexa HOK
https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[TpakTrueckas padota Ne 3 mo Teme
30 «[Tony4yeHre aMmMHuaKa, H3y4eHHE €ro bubmmorexa [IOK
8 ’ https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A30THas KUCIT0Ta, e€ HU3nIECKHe 1 https://resh.edu.ru/subject/I|
XMMHUYECKHE CBOWCTBA esson/1603/start/
bubmuorexa [JOK
https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHUS B Ka4Y€CTBE MUHEPATIbHBIX
32 ynoOpeHuit. XuMu4eckoe bubmorexa LOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COCIMHEHHSIMU a30Ta
®ocop. Oxeun pochopa (V) u
33 q)ocg)o;?Has[ KI/I(JJIJIE)Ta,(l()bI/II)SI/IEIC())KI/Ie u bubmmorexa HOK
N https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
Hcnonbs3oBanue pocdaTos B
34 KayecTBE MUHEPAJIbHBIX yJOOpEHUH. bubnuoreka [IOK
3arpsi3HEeHUE NPUPOTHOMN Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B .
2 Hpnpg;el gmzea{ie e https://resh.edu.ru/subject/l
R esson/2072/start/
CBOMCTBa
bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c
36 Oxcupsl yriiepoaa, ux (pu3ndeckue u bubnuoteka [JOK

XUMHYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37 VYronpHasg KUca0Ta ¥ €& COIn bubmmorera [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padora Ne 4 1o reme

38 "[TonyueHue yriaekucioro rasa. bubnmnoreka [JOK
KadectBenHas peakius Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpraHUYECKUX BEIIEeCTBAaX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 T L — https://resh.edu.ru/subject/|
esson/2072/start/
bubmuorexa [JOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemienue

41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6mmoreka [IOK
«BaxkHeuIme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHUS
KonTponbnas padota Ne3 o teme

42 «BaxkHenme HeMeTaIbl U UX bubmorexa [IOK

https://m.edso0.ru/00ae0el18
COCITUHCHHUS
OO6m1ast xapaKTEPUCTUKA XUMUYECKHUX
3JIEMEHTOB — METAJLJIOB.

43 Merannuueckas CBSI3b U Bbu6nmmoreka [IOK
MeTaJUIM4eCcKasi KpUCTAIUIMYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

B bubnuorexa IIOK

44 DIIEKTPOXUMHYECKHUIA PSIIT

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MetaiuioB. CriaBbl. BerauciieHus no

Bu6muoreka [JOK

45 YPABHCEHIM XUMHITCCIHX Pearitnt, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT

MIPUMECH

46 [lonsATHE 0 KOPPO3HHU METAILIIOB bubmmorexa [IOK
PP https://m.eds00.ru/00ae1278
Bu6mmoreka [JOK
47
Ilenotnbre meTael https://m.edso00.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
Kaaus https://m.edso00.ru/00ae14b2
[le0uHO3EMENIBHBIC METAILIBI — https://resh.edu.ru/subject/I
49 . .

KaJIbIMi U Marauii esson/1602/start/
bubmuorexa [JOK
https://m.edsoo.ru/00ae15e8

50 B . https://resh.edu.ru/subject/I
AXKHCUIIINEC COCANHCHUA KAJIbIIUA esson/l602/5tart/
bu6nmmoreka [IOK
https://m.edso00.ru/00ae15e8
51 O06o001IeHNEe ¥ cCUCTeMaTU3aIus
3HAHUU
59 JKEcTKoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
[TpakTuyeckas pabora Ne 6 mo Teme
53 "YKEcTKOCTh BOJBI U METOLI €€ bubmorexa TIOK
" a g https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. https://resh.edu.ru/subject/I
54 AmommHui esson/1602/start/
bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U https://resh.edu.ru/subject/|

TUIPOKCUAA

esson/1602/start/
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bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

56

Keneso

https://resh.edu.ru/subject/I
esson/1605/start/

Bu6muoreka [JOK
https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae1d86

OKCI/I,I[BI, THAPOKCUABI K COJIN KEJI€3a

bu6mmoreka [IOK

57
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
O600IIEHNE U CHCTEMATH3ALHS https://resh.edu.ru/subject/lesso
58 . n/2067/start/
3HaHUH
[IpakTrueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME bubmmoreka LIOK
59 .
«Baxnenue MeTaubl U UX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKUX peakluii, €CIM OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT NpumMecHu. Boraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JTOJIM BBIXOJIa TPOAYKTA
peaxiuu
61 O00011IeH1E U CUCTEMATU3 AN
3HAHUU
KonTponbnas padota Ne4 o reme
62 «BaxHeH1me MeTauTbl U BX
COEMHEHUS
63 BemectBa u Mmatrepuais B bu6nmmoreka [IOK
MOBCEJHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHMMHUUECKOE 3arpsi3HEHNE bubnnorexa [HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelieHun bubnnoreka [HOK
9KOJIOTMUYECKUX TTPpobiieM https://m.edsoo.ru/00ae4270
66 PezepHblil ypok. O60011eHIE 1 bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE 1 bubnuoteka [JOK



https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucremMarusanua 3HAaHUH

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

68 PezepHblil ypok. O6001meHe 1

cucTeMaTu3anusd 3HaHUU

Bu6muoreka [JOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

68
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MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
€CTECTBO3HAHHUsA, KOMIIOHCHTa O6HIGI>'I KYJIbTYpPbl H HpaKTH‘leCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaIbHOI AEATEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYarOIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccuoHaIbHOU AesTeIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIETro 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIIINE XHMHYECKHUE IIOHATHS: XUMHUYCCKHMH OJJIIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/HAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJSpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpedHsis), XUMUYecKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHUs, peaKui OOMeHa, TeIuIoBoW A(PQPEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEIMHEHUH, MaccoBasl J10JI1 U MPOLEHTHAs KOHLEHTpaLUs

BEILIECTBA B PaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleéTka (aToMHas, MOHHAas, MeTaJUIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIIECHHME, JIJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4ucle MUHEpaJIbHbIE YAOOpEHHUs, METaIbl U CIUIaBbl,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHHE IPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
N0 XUMUU (Hay4yHass W Hay4yHO-TIONYJIIpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkJarypsl (IUPAC u TpuBHanbHOI)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TJIABHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHa
8.9 BUJ] XMUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCITH (IIPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYESCTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJAAMH  HAy4YHOro  TMo3HaHUs (HaOIrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKU3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICWCTBHSI HA JKHUBBIC OPTaHU3MBI ONPEACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YyYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3ydeHHe Croco0OB pa3eieHHs CMecel

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHONM MaccoBOil Jiosei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIICJOBAaHME W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHHE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHAOB AIIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHLIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JUCCOL A MA», «BakHelmme HeMeTalibl U HUX COCIUHCHUA»,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIHE  TPU3HAKU
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

14

YmMmenue:

141

14.2

NpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B d[')opMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMH U MPOUECCCaAaMH, ITPOUCXOAAINIUMUA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Koxa
1

11

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHBIG XHUMHUYCCKUC ITOHATHA

UYucrsle BemecTBa U cMmecu. CriocoObl pa3zienenus cMeceit

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

13

Xumnueckas (popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass macca. MoOJspHBI 00BbEM Tra3oB.
B3anmMocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €MHHUI] BEIIECTBA

duznyeckrie U XUMHUUYECKHE SBICHUS. XUMHUYECKas pCakuusg nu e€ IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEHICCTB. XUMHYECKHE YpaBHCHUA

2.1

[Tepuognueckuii 3akoH u Ileproguueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHUX 3J1eMeHTOB J[.1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CocTtaB atroMHbIX saep. M3orombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0Ye€K aTOMOB TEpBBIX 20 XHUMHYECKHUX JJIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaiabllug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAUIMYECKMX M HEMETANIMYECKHX CBONCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEeMEHTOB B Ilepumommyeckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BemecTBa

3.1

XuUMHUYECKas CBS3b. KoBanenTras (HO.IISIpHaH )51 HCHOH}IpHa}I) CBA3b.

BHGKTPOOTPI/IHaTeHBHOCTI) XHUMHUYCCKUX OJICMCHTOB. Wonnas CBA3b.




MeTtannyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYCSCKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammer u ux

COCOAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JIEOOpa3yole; OCHOBaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOpPOJCOACpKAIMe ¢  OECKUCIOPOJHBbIC, OJHOOCHOBHBIC U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue MW XHMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
@u3nyeckue M XMUMUYECKUE CBOMCTBA NPOCTBIX BEHIECTB-METAIJIOB: JIMTHS,
HaTpHsl, Kajaus, MarHusl U KajbLus, aJIOMHUHHS, KeJe3d. DIEKTPOXUMHUECKHI
PAI HAIIPSKEHUH METaJIOB

Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCAMHEHUW HEMETAIIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemertawioB: cepsl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMECTAJIJIOB

4.6

4.7

Xumnueckue cpoiictBa okcumoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u
xenesa(ll, 11). [TomyueHne OKCHIOB METAIIIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha TPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHM U

aM(pOTEpPHBIX THJIPOKCHUJIOB

4.8

4.9

4.10

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEpPHUCTOM, CEepHOM, a30THOH, (ochOpHON, KPEeMHHEBOHM, yroibHOU. OcoObie
XMMHUYECKHE CBOWCTBA KOHIEHTPHUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tony4yenue kucnot
OO0mre XuUMHYECKUE CBOMCTBA cpenHux cose. [lomyuenue conei

[Tonyuenue, cobOupaHHe, pacmoO3HABaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HonyquHe aMMHMakKa, cepHoﬁ U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

4.12

I'ereTmueckas CBA3b MEXKIY KilaCCaMH HCOPraHUYCCKUX CO@I[I/IHGHI/II\/'I

Xumudgeckue peaKiuuu

5.1

Kraccudukarust XuMHUUECKUX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢ dekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJIEMCHTOB

5.2

5.3

TennoBoii 23 PeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y DHJIOTEPMUYECKHUE peakluuu. TepMOXUMUUYECKUE YpaBHEHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakIMU. OKHCIUTENN U BOCCTAaHOBUTEIU.
Ilpomecchl ~ OKHCIEHHUS U BOCCTAQHOBJIEHMS.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEIFHOBOCCTAHOBUTEIILHOM pC€aKiuu

5.4

5.5

Teopus anekTpoauTudeckoi aucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clTa0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKAHMUs PEaKlUid MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakKIuil B j1abopatopuud u OBITY.

HepBa;I moMomb IIpu XUMHUYICCKUX O0KOIraX MU OTPABJICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeW cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALCHHS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pPELICHUH HKOJOIMYECKMX MpoOieM. YCuieHHe MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

[Ipumenenue cepsbl, a3ora, Gocdopa, yriepona, KpeMHHUSI U UX COEIWHEHUHN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coefnHeHuH. [ToHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHUKHU YIIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMILIEPUH, YKCYCHas! KHUCIIOTA).

ITonsATHE 0 OMONOTMYECKH Ba)KHBIX BCHICCTBAX: KHUpPAX, 6em<ax, yrjeBoaax — M Uux




POJIM B ) KU3HU YCTIOBCKA

7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3

10 XUMHUYCCKUM YPaBHCHUSAM




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB WU.T"., Craakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»
METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

A.A . EmmzapoB. Xumusa. YMK st ocHoBo# mikoutel: 8 — 9 kmacesr (PI'OC).
MeTtoauueckoe nocodue Juist yauTesns

Xumus : TexHosoruueckue kapthl kK yueoHuky O. C. ['abpuensina «Xumus. 8
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2022
Xumus : TexHosorudeckue kapthl K yueonuky O. C. ['abpuensna «Xumus. 9
Kjaccey : metoauueckoe nocodue / JI. . Acanoa. — M. : Jlpoda, 2024
[HHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

https://edsoo.ru/Predmet_Himiya.htm

http://fcior.edu.ru

http://school-collection.edu.ru.
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