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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOMU
oOpa3oBaTenbHOI IPOTPaMMBI OCHOBHOT'O oO1ero o0Opa3oBaHus,
npeacrasieHHbix B @I'OC OO0, a takke Ha OCHOBE (eaepalibHOl padoueit
IporpaMMbl BOCIUTAHUS U C YYETOM KOHUENIMU MpernojaBaHus y4eOHOro
npeaMera «XuMHUs» B 00pa3oBaTeNbHBIX — opraHmzanusx Poccuiickoit
denepannm.

[Iporpamma mo xuMum Ha€T TPENCTABICHUE O IENsIX, OOMmIel cTpaTeruu
oOydYeHHs, BOCHHTAHUS W PA3BUTHUS OOYYAIOIIMXCS CPEICTBAMH YYEOHOTO
IpeaMeTa,  yCTaHABIMBAeT  00s3aTeIbHOE  MPEAMETHOE  COJEepIKaHHeE,
IpeaycCMaTpUBaeT paclpeieiieHue €ro Mo KjaccaM W CTPYKTYpHPOBAHHE TIO
paszenaM ¥ TeMaM MPOTrpaMMbl IO XHMHH, ONPEACSeT KOJUYCCTBECHHBIC H
KauyeCTBCHHBIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh M3YYEHUS XUMHH C YIETOM MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKM Yy4e€OHOTO TIpoliecca, BO3PACTHBIX
0COOEHHOCTEM OOydYaromIMXCs, OMNpeAesseT BO3MOXHOCTH TIpeIMeTa s
peanu3anuu TpeOOBaHUMN K pe3yJbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTelIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs, a TakKe TpeOOBaHUM
K pe3yibTaraM OOy4YeHUs XMMHH Ha YpPOBHE IIeJied W3Y4YeHHsS MpeaMeTa H
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIHLHOW JAESITENIBHOCTH O0YyYaromerocs o
OCBOCHHIO YU4EOHOTO COICPIKAHMUS.

3HaHWE XWMHHU CIYXXUT OCHOBOM mJisi (DOPMHUPOBAHHS MHUPOBO33PEHUS
00y4JaroIierocs, ero MpeACTaBICHUA 0O MaTEPUAIIBHOM €IMHCTBE MUPA, BAKHYIO
poJIb WrparoT GOPMHUPYEMbIC XHUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUIX
9HEPrur ¥ 00 DBOJIIOIMH BEIIESCTB B MPUPOJE, O MyTIX PEIICHUS TI00aTbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM, YHEPreTUUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peali3allid  BO3MOXKHOCTEH IS  CaMOpasBUTHS U
dbopMHUpOBaHUS KYJIbTYphl JUYHOCTH, €€ 0O0mel u (PyHKIUOHATHLHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HAaBBIKOB HMX CAMOCTOSITEIBHOM Y4YEOHOU JeATEeThbHOCTH,
OKCIIEPUMCHTAJIBLHBIX W HCCIICIOBATEIBCKUX YMCHHH, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN ICATEIHBHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
LEJOCTHOTO B3MUIsSiIa Ha €AMHCTBO TNPUPOABI U YEJOBEKa, SBISIETCS
OTBETCTBEHHBIM 3TAarloM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH
oOyyJarommxcs;

CIIOCOOCTBYET (DOPMUPOBAHUIO TIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJE, K UYEIOBEKY, BHOCHT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3oBaHne 00YyJIarOITHUXCS.



JlanHble HampaBieHUs] B 00y4eHUU XUMHHM O0ECIIeYUBAIOTCS Creu(pUKON
CoAepKaHusl y4eOHOro TpeaMeTa, KOTOPBIM  SBISETCS  IEeIaroru4ecKH
aJanTHPOBAHHBIM OTPaXKEHHEM 0a30BOM HayKH XMMHH Ha ONPEACIIEHHOM 3Tarie
€€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMsI OPUEHTHUPOBAH
Ha OCBOEHHE OOYyYaIOLIMMUCS CUCTEMBl IE€PBOHAYAIBHBIX IOHATHH XHUMUH,
OCHOB HEOPraHWYECKONW XMMHHM W HEKOTOPBIX OTIECIbHBIX 3HAYMMBIX IOHSATHH
OpraHU4eCKON XMMHH.

CrtpyKkTypa coaepKaHusi IPOrpaMMbl 110 XMMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 Noaxoja K €€ uzydenuro. Comepx aHue CKIaAbIBAECTCS U3 CHCTEMBI
NOHATUH O XUMHUYECKOM DJJEMEHTE W BEIIECTBE W CHCTEMbI MOHATHA O
XuMu4eckol peakuumu. OO0€ 3T CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHBI 110
MPUHLHAITY IIOCIEI0BATEIBHOTO PA3BUTHS 3HAHWKW HA OCHOBE TEOPETUYECKUX
IIPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepnognueckoro 3akona [[. M. MenneneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH;

— YUYEHHU O CTPOEHUH aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTABICHUH 00 3JIEKTPOJIUTUYECKON JMCCOLMALMU BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHHUS PACcCMATPHUBAIOTCS HAa OCHOBE OSMIIMPUYECKH
MOJIyYEHHBIX M OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCA TIOCJIEIOBATENBHO OT
OTHOTO ypOBHS K JPYyroMy, BBINOJHAA (YHKUMKM OOBSICHEHUS U
IPOTHO3UPOBAHUSI CBOICTB, CTPOEHUSI W BO3MOXKHOCTEH MPAKTUYECKOIrO
NPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl MO XUMHUHU CIOCOOCTBYET (POPMUPOBAHUIO
MPEACTABICHUS] O XHWMHWYECKOM COCTaBJAIOIIEM HAYYHOM KapTUHBI MHpa B
JIOTHKE €€ CUCTEMHOW MPUPOIBI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO
Y METOJaM NO3HaHus B Hayke. M3yueHrne XMMHUM MPOUCXOAUT C IMPHUBJICUEHUEM
3HaHUW U3 paHee HU3YUEHHBIX Y4YeOHBIX MpeaAMeToB: «OKpyKaroluid MUpy,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHHH XUMUU TPOUCXOIUT (POPMHUpPOBAHME 3HAHUNA OCHOB
XUMHYECKOM  HaykKM Kak  o0JacTM  COBPEMEHHOIO  €CTECTBO3HAHUS,
IIPaKTUYECKOM JEATENBHOCTH YEJIOBEKa M KakK OJHOTO W3 KOMIIOHEHTOB
MUPOBON KyJIbTyphl. 3ajada y4eOHOro MpeAMeTa COCTOMT B (HOPMHPOBAHHUU
CUCTEMbl XMMHUYECKUX 3HAHUUA — BaXXHEUIMX (DAKTOB, MOHATUM, 3aKOHOB U
TEOPETUYECKUX TIOJIO)KEHHUM, JOCTYMHBIX OOO0OIIEHUH MHUPOBO33PEHUECKOTO
XapakTepa, s3bIKa HayKH, B MPUOOIICHUH K HAYYHBIM METOAaM IMO3HAaHUS IpU
U3YYEHUU BELIECTB M XMMMUYECKHUX pEaKUHi, B (OPMUPOBAHUU U DPA3ZBUTHU
NIO3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHUM B Yy4e€OHO-IIO3HABATEIbHOM U
y4€0HO-UCCIIEI0BATENBCKON AESITENIbHOCTH, OCBOECHUU MIPAaBWJI 0€30MacHOrO
oOpallleHus C BEeIeCTBAMHU B TIOBCETHEBHOM KU3HU.

[Ipy wu3yyeHMM XWMUU Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
BaXHOE 3HAYEHHUE MPUOOPENN TaKUE 1IN, KaK:



— (opMHUpOBaHHE WHTEUIEKTYaJIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTENBHOMY IPUHATHIO PELICHUIA,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;

— HaIpaBJIEHHOCTb OOy4YyeHUs Ha CHUCTEMaTHYECKOE MPHUOOIICHHE
oOyyaromuxcss K CaMOCTOSITENIbHOM MO3HABATEIbHON JEATENILHOCTH, HAYyYHBIM
METOoJIaM IO3HaHUs, (OPMHUPYIOIIUM MOTHBALUIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMHUU;

—  obecrnieueHuWe  YCJIOBHMM,  CHOCOOCTBYIOLIMX  INPUOOPETEHUIO
OOy4arolMMHUCSl ~ ONbITa  Pa3HOOOpa3HOM  AEATENBHOCTH, TIO3HAHUA MU
CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIMI), HMEKOIIUX
YHUBEPCAIBHOE 3HAYCHHE VISl PA3JIMYHBIX BUJIOB J€ATEIbHOCTH;

— (dopmupoBaHue 00OmIEeH (QPYHKIMOHAIBHOM W €CTECTBEHHO-HAYyYHOUH
IPAMOTHOCTH, B TOM YHUCJIE€ YMEHHH OOBSACHATH M OLICHUBATh SIBJICHUS
OKpPYXAaIOILEro MUpa, UCIIOJb3Yysl 3HAHUS U OMBIT, MOJYyYEHHbIE NPU HU3YUYECHHH
XUMHH, TPUMEHATh MX TMPU PEHICHUH MPoOJeM B IMOBCEIHEBHON >XU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (opmupoBanne y oOyyarommxcss T'yMaHUCTHUECKUX OTHOUICHMH,
NOHMMAaHHUS ILIEHHOCTH XWUMHUYECKMX 3HAHWM Il BBIPAOOTKH 3KOJOTHYECKU
1eJIeCO00pPa3HOro MOBEACHUS B OBITY M TPYAOBOH JAEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPENBI;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOCHHMS OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOODPY MPOQUIISl M HAIIPABICHHOCTH JaIbHEHUIIIETo
oOy4eHus.

OO1iee 4yMcIO YacoB, OTBEACHHBIX JUIsl M3YYEHUS] XMMHUU Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrtaBisier 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamet xumuu. Poiab XUMUU B )KU3HU YEJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena u BemectBa. PuU3NYECKHE CBONCTBA BEMIECTB. ATrperaTHOE COCTOSHHE
BelecTB. [loHsTHE 0 MeTONax MO3HAHUSI B XUMHH. UMCThIe BELIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTbl. CUMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢GopMmyna. BaleHTHOCTh aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs AaTOMHAas Macca.
OTtHocHTeNbHAs MOJIEKYJIApHas Macca. MaccoBasi 10JIsl XUMUYECKOTO 3JIEMEHTa
B COCJIMHECHUH.

KommuectBo  BemectBa. Monbk. Momsapras wmacca.  B3anmocBs3b
KOJIMYECTBa, MacChl M YHUCIA CTPYKTYPHBIX €IWHUIl BellecTtBa. PacuéThl 1o
dbopmyramM XUMHUYECKUX COSTUHEHUM.

Ou3nuecKue W XHUMHUYECKHE SBJICHUSA. XHMHUYECKas peakius u e
MpU3HAKU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB. XHMHYECKHUE YpPABHEHHS.
Knaccudukanuysa XuMuueckux peakiuii (COeIMHEeHUs, pa3IoKEHUs, 3aMEIICHHUS],
oOMeHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMHUYECKOH MOCYI0M, TpaBUJIaMHu padOThI B 1aOOPATOPUU U
npuéMamMu oOpanieHus ¢ J1abopaTOpHBIM O0OpPYJOBAaHUEM, HW3YyUYCHHE W
onucaHue (PU3MYECKUX CBOMCTB O0Opa3l0B HEOPraHWYECKUX  BEIIECTB,
HaOo/IeHne pu3nueckux (IUIaBJIeHUE BOCKA, TassHUE JibJla, paCTUpPaHUE caxapa
B CTYIKE, KUIICHHE U KOHJCHCAIMS BOJAbI) U XUMHUYECKHX (TOpPEHUE CBEYH,
MpOKaJIMBaHUE MEAHOM TMPOBOJOKH, B3aUMOJCHCTBUE MeJla C KHUCIOTOM)
SBJICHUM, HAOJIOJICHHWE W OINHCAHWE TMPU3HAKOB TMPOTEKAHUS XHUMHYECKUX
peakiuii (pasyiokKeHUe caxapa, B3auMOJECHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapus, pasznoxenue ruapokcuaa meau (II) mpu HarpeBanum, B3amMonEHCTBHE
xene3a ¢ pactBopoM cos menu (1), m3ydenne cmocoboB pa3aeneHus CMECei: C
MOMOIIbI0 ~ MarHuta,  (QUIbTPOBAaHWE,  BBIIAPUBAHUE,  TUCTUIUISALINS,
xpoMarorpadusi, TPOBEJECHUE OYMCTKH TOBAPEHHOW COJM, HAOIIOJCHHE W
OMMCAaHWE PE3YJbTATOB TMPOBEJICHUS OMNbITAa, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHNE MOJIeJIeld MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHNYECKUX BelECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — aneMeHT U nmpocToe
BelecTBo. HaxoxzaeHue kuciaopona B npupojie, GU3HMUECKHEe U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. [Ipumenenne kuciopoga. CrocoObl
MOJIyYeHHUs] KHCIIopoda B JjabopaTopuud W mpomblluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOAA.

TennoBoit 3ppeKT XUMUUYECKONW peaklny, TEPMOXUMHUYECKHE ypaBHEHUS,
AK30- W IHAOTEPMHUYECKHE peakiuu. TOIIMBO: Yrojib U METaH. 3arpsa3HEHUE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — snemMeHT M mpocrtoe BemiecTtBo. Haxoxxaenue Boaopona B
npupoae, (U3NYECKe W XUMUYECKHE CBONCTBA, NPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens. PacTBOpBIL.
HacplllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBast nons BemiecTBa B pacTBOpe. XUMUYECKHME CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpoB B NpUpPOAE U B KHU3HU 4YenoBeka. Kpyrosopor
BOJIbI B PUPOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX
BO/I.

Knaccudukanus aeopranmdeckux coeauHeHnii. Oxcuapl. Kimaccudukamms
OKCUJIOB:  coJieoOpasyromue (OCHOBHBIE, KHUCJIOTHbIe, ampOTepHblE) U
HecosneoOpaszyronue. HomeHnknatypa okcuaoB. Du3nyeckue M XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenne okcuaos.

OcHoBanus. Kiaccudukanus OCHOBaHUM: IIEIOYM U HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHn. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukamus kucior. Homenknarypa kucior. Ousnyeckue
Y XMMHYECKHE CBOMCTBA KUCIOT. Psax aktuBHOocTM MetaiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa coseii. ®U3nyeckue 1 XuMHUYECKUE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEACICHUE COJAEpKaHUS KHUCJIOpOoJa B  BO3IYXE,
noJlyuyeHue, coOHWpaHHe, paclo3HABaHWE M HW3YUYECHHE CBOWCTB KHUCJIOpOJa,
HaOJIOJICHHE  B3aUMOJICHCTBHUSI  BEIIECTB C  KHUCIOPOJOM U YCJIOBHUS
BO3BHUKHOBEHUS U TMpeKpamnieHuss TropeHust (moxkapa), O3HAKOMJICHHE C
oOpa3liaMd OKCHJIOB W OIIMCAaHWE WX CBOWCTB, IIOJyYCHHE, COOMpaHue,
pacrio3HaBaHWE€ W W3YYEHHUE CBOWCTB BOJOpoJAa (FOpPEHHE), B3aUMOJCHCTBUE
Bojiopoaa ¢ okcuaoM Meau (1) (Bo3MOXKHO HCTIOJIB30BaHUE BUACOMATEPHUATIOB),
HaOMoIcHNEe O0pa3IoB  BEMIECTB KOJMYECTBOM 1 MOJIb, HCCJIEIOBAHHE
OCOOEHHOCTEM PACTBOPEHMsI BEIIECTB C PA3IUYHONW PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM JOJEH PAaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICUCTBUE BOJbI C MeTaulaMud (HATpUEM M KaJbLIHEM)
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUATIOB), HCCIIEIOBAaHUE O0Opa3IloB
HEOPTaHUYECKUX BEILECTB PAa3JIMYHBIX KJIACCOB, HAOJIIOJCHUE W3MEHEHUS
OKpacKd HWHJMKATOPOB B pacTBOpax KHUCIOT U IIEIOYEH, U3yYEHHUE
B3auMoiericTBusl okcuaa meau (1) ¢ pactBopoM cepHOM KHMCIIOTHI, KHCIOT C
METAJJIaMHU, PEAKINI HEUTPAIN3aliH, MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITCCHEHUE OJHOTO MeETajjla JPYyrUM U3 pacTBOpa COJIM, PpEILICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 IO TeMme «BaxHeilmme kinaccbl HEOPTAHUYECKUX
COEIMHECHUI.



IHepuoanyecknint 3axkoH u Ilepmoamyeckass cucreMa XHMUYECKHX
jaemMenToB /I. . MenpgeneeBa. CTtpoeHne aTtoMoB. XMMHYeCKas CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PeaAKIIUH

[lepBble MONBITKM KIacCU(PUKAIMM XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (ILEJIOYHBbIE U LIEIIOYHO3EMENIbHBIE METAJUIbI,
rajJlore€Hbl, MHEPTHBbIE Tra3bl). ODJEMEHTHI, KOTOpbIE O00pa3yloT aM(OTepHbIE
OKCHUJBI U TUIPOKCHUJIBI.

Ilepnonnuecknii 3akoH. Ilepuoanyeckas cucteMa XUMHYECKUX 3JIEMEHTOB
H. W. MengeneeBa. KoporkonepuogHas M JJIMHHONEpUOIHAs (HOpMBbI
[lepnogmueckorr cucrteMbl xuMHueckux odneMeHtoB JI. WM. MeHnneneesa.
[lepronel u rpynmsl. PHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB
NEepPHOJIa U TPYNIIbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX snuep. M30Tombel. OIEKTPOHBI.
CrtpoeHue 3JEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMUYECKHUX 3JIEMEHTOB
[lepnognueckon cucremsl [. M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHMs pajanyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenne Ilepmommueckoro 3akoHa U llepuogumyeckoil  cucTeMsl
XUMHUYECKUX 3JIEMEHTOB JUIS Pa3BUTHs HayKH U npakTtuku. [. 1. Mennenees —
YUYEHBINA U TPAXKIAHUH.

Xumunyeckasi cBsizb. KoBasieHTHast (mosisipHass M HEMOJSIpHAasi) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenbp  okucneHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAJJIOB M HEMETAJIOB, B3aMMOJICUCTBHE
TUAPOKCUJA IIMHKA C PAacTBOPAMM KHUCJIOT M IIEIOYEH, MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIUX IPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX — PEAKIIMIA
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MexXnpeIMETHBIX CBA3E€H NPU M3YYEHUM XUMHUU B 8 Kiacce
OCYILIECTBIISIETCSl Yepe3 HCIOIb30BAaHUE KaK OOIIMX E€CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TMOHATUMN, SBIAIOIMIMXCA CHCTEMHBIMH JUISL OTAEJBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmuMe ecTecTBEHHO-HAY4YHbIE TMOHATHUS: HAy4dHbId (akT, TUIOTE3a,
TeopHsl, 3aKOH, aHaJIu3, CUHTE3, KJIacCUu(UKaIlus, NIEPUOJUIHOCTb, HAOIIOICHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHHE.

@dusnka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIIMI,
W30TOIIBI, PAAMOAKTUBHOCTB, MOJIEKYJIa, JJICKTPUUYECKHUN 3apsil, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3, PU3NUECKUE BEINYNHBI, €TUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, rugpochepa, MUHEpAIbl, TOPHBIE MOPOIDI,
M10JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.



9 KUIACC

BemecTBo U XMMHYECKasl peaKUMs

[lepnognueckuit 3akoH. llepnonnueckas cucrema XUMHUYECKUAX 3JIEMEHTOB
. Y. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOWCTB
XUMUYECKUX DBJEMEHTOB IMEPBBIX TPEX NEPUONOB, KaJIMs, KalblUusid U HX
COCIMHEHUN B COOTBETCTBHM C TIOJIOXKEHHEM 3JEMEHTOB B Illepmommueckoi
CUCTEME U CTPOCHHUEM MX ATOMOB.

CrpoeHure BemecTBa: BHAbI XUMUYECKOW CBSI3U. THUNBI KPUCTAIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU
¥ BAJIa XUMHUYECKOU CBS3U.

Krnaccudukanuys u HOMEHKIaTypa HEOPTaHUUECKHUX BEIIECTB. XUMHUCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanuss XuMHUYECKUX pEaKIUi MO pa3IudyHbIM MpU3HaKaMm (110
YUCIYy M COCTaBY Y4acCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 dekTy,
110 UBMEHEHUIO CTEMEHEW OKUCICHUS XUMUUECKUX AJIEMEHTOB, 110 00paTUMOCTH,
0 yYacTUIO KaTrajau3zaropa). OJK30- H©  HHAOTEPMHUYECKHE PEaAKIIUH,
TEPMOXUMUYECKNE YPABHEHHUS.

[Tonsitue 0 ckopocT XxuMHYeckou peakiuu. [loHsTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusix. [IoHsITHe 0 TOMOT€HHBIX U T€TePOTreHHbIX
peakuusx. Ilonstue o karammsze. lloHATHE O XUMHMYECKOM PaBHOBECHM.
@akTOphl, BIMUSAIOIIME HA CKOPOCTh XUMHYECKOM pEAKIUU U IIOJ0KEHUE
XAMHUYECKOTO PABHOBECHSI.

OKHUCIUTETPHO-BOCCTAHOBUTEIIBHBIC  PEaKI[MU, JJCKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakunu. CocraBieHue  ypaBHEHHU
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM C MCIOJIB30BAHHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopus AJIEKTPOIUTHYECKOU JTACCOLUALIAH. DIIEKTPOITUTHI u
HEdJIeKTpouThl. KaThoHbl, aHWOHBL. MeXaHu3M JIHUCCOIMAalMU BEUIECTB C
pa3IMYHBIMUA BUJIaMH XUMUYecKoi cBsizu. CreneHp nuccouuranuu. CUIbHbBIE U
ci1a0ObIe DJIEKTPOTHUTHI.

Peakuimm wmonHHOTO OOMEHa. YCIOBHS NPOTEKAHHWS pPEaKIUi HOHHOTO
oOMeHa, TIOJIHBIE M COKpAaIIEHHbIE HOHHBIE ypaBHEHHS peakiuil. CBoicTBa
KHCIIOT, OCHOBAaHUW U COJIEM B CBETE MPEACTABJICHHUA 00 3JICKTPOIUTHYECKOM
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTAIMUECKUX PEHIETOK HEOPTraHUYECKHUX
BEIIIECTB — METAJJIOB W HEeMeTa/uioB (rpadura W ajamasa), CJIOXKHBIX BEIIECTB
(xopuga HaTpHsi), HCCIEIOBAaHUWE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOU
peakuuy  OT  BO3JEWUCTBHUS  pa3NUYHbIX  (DAKTOPOB,  HCCIEIOBAaHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpOLECCa AUCCOLMUALNUA KHUCIOT,
niesouen u coseil (BO3MOXKHO MCIOJIb30BAHUE BUIEO MATEPUAIIOB), POBE/ICHHE
OTIBITOB, WJUTFOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa
(oOpa3oBanue ocaaka, BBIIEIEHHWE Ta3a, OOpa30BaHHWE BOJBI), OMBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBI  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEAKLINI



(ropenue, peakuuun Pa3JIOKEHNUS], COEIMHEHHUS ), pacIio3HaBaHKE
HEOPraHWYECKUX BEIIECTB C MOMOLIBI0 KaYECTBEHHBIX PEAKUHUAd Ha HOHBI,
pelIeHre SKCIEPUMEHTAIBHBIX 3a1a4.

Hemertanbl U MX coeinHeHUS

OO6miast xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe cTereHu okucienus. CTpoeHne u Gpu3ndeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMHUYECKHME CBOICTBa Ha MpUMEpe XJIOpa
(B3aUMOJIEHCTBHE C MeETajulaMH, HEMEeTa/llaMu, IesiouaMu). XJIOPOBOJOPO.
ConsiHast KMCIIOTa, XUMHUYECKUE CBOMCTBA, MOTy4YeHUE, NpuMeHeHue. [leficTue
XJIOpa W XJIOPOBOAOPOJAa HA OpPraHM3M 4YeloBeKa. BaxHeumume XJopuabl U UX
HaXOXKJEHUE B IPUPOJE.

Oo61as xapakrepuctuka 31eMeHToB VIA-rpynibl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE cTeneHU okucieHus. CTpoeHne u (pU3nvuecKkue CBOMCTBA
IPOCTBIX BEUIECTB — KHUCIOPOAA M Cepbl. AJUIOTPONHBIE MOAM(PUKALNH
KUCJIOpPOJIa U Cepbl. XMMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢u3nueckue M XuUMUYecKue CcBOMCTBAa. OKCHIBI cepbl KakK MpPeICTaBUTENN
KHUCIIOTHBIX OKcuAoB. CepHas Kuciora, GU3NYECKUE U XUMUYECKUE CBOMCTBa
(obmue Kak IpeacTaBUTENs Kilacca KUCIOT M CHelU(pHUYecKHe). XUMUUYECKHE
peakuuu, Jiexalue B OCHOBE IMPOMBIIUIEHHOTO Croco0a IMOJIy4eHUs CEpHOM
KHUCIIOTHL. [IpuMeneHne cepHoil KucinoThl. CoM CEpHOM KHUCIOTHI, KAUECTBEHHAS
peakuusi Ha cynb(aT-uoH. HaxoxaeHue cepel U €€ COEAMHEHUN B MPHUPOJIE.
XHWMHUYECKOE 3arps3HEHUE OKpYXKarolled Cpelbl COECIUHEHUSMH  CEpBbI
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
peI0TBPAICHUS.

OO61as xapakrepucTuka 3nemMeHToB VA-rpynnbsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTENIEHH OKUCIEHHS. A30T, paclipoOCTPaHEHUE B IPUPOJIE,
du3nueckue U xuMuyeckue cporictea. Kpyrosopor azora B npupoje. AMMuax,
ero (pu3nyYecKre M XMMHUYECKHE CBOMCTBA, MOJy4yeHue W npumeHeHue. Conm
aMMOHHUS, UX (U3MYECKHUEe U XHUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHasi peakis Ha MOHbI aMMOHUS. A30THAasl KUCIIOTa, €€ TMOIy4YeHHE,
dusznyeckue U XMMHUYECKHE CBOMCTBa (OOIIMEe Kak MpeIcTaBUTeNs Kiacca
KUCIOT U crnenududeckue). Vcmonp3oBaHre HUTPATOB U COJICH aMMOHHS B
KaueCTBe MHHEPATbHBIX yAOOpeHH. XUMUYECKOE 3arpsi3HEHHUE OKPYKAIOIICH
Cpellbl COEUHEHUSIMU a30Ta (KUCJIOTHBIE JTOKIH, 3arpsI3HEHUE BO3/1yXa, TOYBBI
u BosoémoB). @ocdop, amtorpomnnsie Mogudukamuu Gocdopa, busudeckue u
xumuueckue cpoiictBa. Oxcun  docdopa (V) u  dochopHas xkuciora,
dbuznyecKkre 1 XUMUYECKUE CBOMCTRA, MonydeHnue. Mcnons3oBanue ¢ocharoB B
KaueCcTBe MUHEPAJIbHBIX yI0OPEHU.

O6m1as xapakrepuctuka 3eMeHToB IV A-rpynmnbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakKTE€pHble CTENEHU OKUCIEHUs. YIJIepoja, aJUIOTPOMHbIC
MOAU(UKALIMKM, PACHPOCTpaHEHUE B MpHUpoAe, (PU3NYECKHE U XUMUYECKUE
cBorictBa. Aacop6uus. Kpyrosopot yriepona B npuposae. Okcuabl yriepoaa,
uX (uU3MUYecKue M XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha YXUBBIE OPTraHU3MBI,
MOJly4YeHUE U MPUMEHEHHUE. DKOJIOTHUECKUe MPOOIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoga (1V), rumoreza rino0ambHOTO TOTEIUICHUS KiIMMaTa, MapHUKOBBIMA



abdext. YrompHas KucioTa W €€ comm, WX (PU3NYECKUEe W XUMHUYECKHE
CBOMCTBA, TOJlydeHHEe W TpuMeHeHue. KadecTBeHHas peakmusi Ha KapOOHAaT-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavasibHbIe TOHATUSL 00 OpPraHUYECKUX BEHIECTBAX KakK o
COCJIMHEHUAX yriepoaa (MeTaH, dTaH, STWJIEH, alleTUJICH, ATaHOJI, TJIUIEPUH,
yKCcycHasi kuciota). I[lpupomHble HCTOYHUKH  YTIEBOAOPOJIOB  (Yrodb,
MPUPOJIHBIN Ta3, HEPTh), MPOAYKTHI UX MepepaboTKH (OEH3UH), UX POJIb B OBITY
U TPOMBINUIEHHOCTU. [ToHsATHE O OMONOrMYEeCKH Ba)KHBIX BEIIECTBAaX: JKHUpax,
Oenkax, yrieBojlax — U UX POJU B KU3HU YeJOoBeKa. MaTepuaibHOE €IUHCTBO
OPTraHUYECKUX U HEOPTaHUUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnyeckue M XUMHUYECKHE CBOWCTBA, IOJYYEHUE U
npuMenenue. CoeluHeHUsT KpeMHus B mpupone. OOmume mpeacTaBieHus o0
okcusie kpeMuus (1V) u kpemHueBoit kucinote. CUIMKATHI, UX UCIOJIb30BAHKE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxkHei1re cTpouTebHbIE MaTepralibl: KEpamMuKa,
CTEKJIO, LIEMEHT, OETOH, Kee300eToH. [Ipobiembl 6€30MmacHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oO0pa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHUCIIOTHI, MPOBEJACHNE KaUeCTBEHHBIX PEAKIUi Ha XJIOPHUA-UOHBI U HAOIIOICHHE
MPU3HAKOB WX MPOTEKAHMS, OMBITHI, OTpaXkaromue (GU3NIECKHe U XUMUUYECKUE
CBOIMCTBAa TaJOr€HOB W WX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), O3HAKOMJIEHHE C oOpaslaMu XJIOPUIOB (TaJlOreHUI0B),
O3HAaKOMJIEHWE ¢ oOpa3uaMu ceppl U €€ COeAMHEHUSIMHU (BO3MOXKHO
WCIIOJB30BaHUE BUJIEOMATEPUATIOB), HAONIOJEHUE TIpollecca OOYIJIMBaHUS
caxapa IIOJ JEWCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCJIOTBI, H3Yy4YEHUE
XUMHUUYECKUX  CBOHCTB  pa30aBJICHHONW CEpHOM  KUCIOThI, MPOBEJICHUE
KAUEeCTBEHHOM peakUuu Ha CylbpaT-uoH M HaAONIOJEHHE TMpuU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (M3HMUYECKUMU CBOMCTBaAMU a30Ta, (ochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHUJICOMATEpPUAIOB), oOOpa3laMu
a30THBIX U (HochHOpHBIX YyI0OpeHui, oydeHne, CoOnpanne, pacrio3HaBaHue U
M3yYEHHE CBOWCTB aMMHUaKa, MPOBEJACHUE KAaYECTBEHHBIX pPEaKIHMil Ha HOH
aMmMoHUST W (ochar-uoH W wU3yueHHWE TPUZHAKOB WX TNPOTEKAHWS,
B3aMMO/ICHCTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCIJIOTHI C MEAbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HW3YYEHHUE MOJIENEH KPUCTALTNYECKUX
pemérok anmasa, rpadura, QysiepeHa, 03HaKOMJICHUE ¢ MPOIECCOM aJICOPOITU
PacCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IIPOTUBOrasa,
NoJIyueHue, cOOupaHue, paclio3HaBaHUe U U3y4YE€HHUE CBOMCTB YIJIEKUCIIOIO rasa,
MIPOBE/ICHNE KaYECTBEHHBIX PEAKIMH Ha KapOOHAT U CHIIMKAT-UOHBI U U3YUYECHHE
NPU3HAKOB MX MPOTEKAHMs, O3HAKOMJIEHHWE C MPOAYKIHMEH CHIMKATHOU
MIPOMBIIIUIEHHOCTH, PEIlIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 1o Teme «BaxHeitme
HEMETAJIbI U UX COCTUHECHUSY.

MeTaJiibl 1 MIX COeIMHEHU S

OOmiasi xapakTepUCTHKAa XWMHYECKHUX OJJIEMEHTOB — METaUIOB Ha
OCHOBAHUHU UX MOJ0XeHUs B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB



JI. 1. MenpneneeBa u crpoeHust aromoB. CTpoeHne MeTamioB. Merauinueckas
CBSI3b M METAJUIMYECKAas KPUCTAJUIMYECKash PEMIETKA. DIEKTPOXUMUUYECKUN Pl
HaIlpsDKeHUM MeTaiuioB. (Du3nyeckue M XMMHUYECKHE CBOWCTBA METAJIIOB.
O6mue crnocoObl mosydeHus: MeTayioB. [loHSATHE O KOpPpO3UM METAJUIOB,
OCHOBHBIE€ CIIOCOOBI 3alUThl MX OT Koppo3uu. CrutaBel (CTajdb, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B ObITY U TPOMBIIIUICHHOCTH.

[[lenoynble  MeTaubl: moJiokeHue B Ilepuoamdeckoir  cucreme
xuMuueckux sneMeHToB Jl. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HAXOK/ICHHUE
B mpupoge. Puznueckue M XMMUYECKHE CBOWCTBA (HAa TpPHUMEpPE HATPUS H
Kaynsi). OKCUIbl W TUAPOKCHABI HATpusi U Kanus. [IpuMeHeHue NIeNIOYHbIX
METAJUIOB U UX COCIUHECHUMN.

[[lenoyno3emenbHblE METAJUIbl MarHuii M KajlblMii: IIOJIOXKEHHE B
[Tepponnueckoit cucreme xumuueckux osnemeHTtoB [l WM. Menzaeneena,
CTPOEHHE MX aTOMOB, HaxO0XAeHHE B mnpupojie. Ou3ndeckue U XUMUYECKHE
CBOMCTBAa MarHus W KaJiblus. BaxkHeilue coeluHEHUS Kaiblus (OKCHI,
TUIPOKCHU]I, coJin). JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AOMUHHNA: TI0NOKEeHHE B llepuoandeckod CHCTEME XHUMHUYECKHUX
anemeHToB [[. W. MeHnneneeBa, cTpoeHHE aToOMa, HAXOXKJICHUE B IPUPOJE.
duznyueckre W XUMHYECKHE CBOWCTBA allOMHUHMS. AMQOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCUIA ATFOMUHUS.

Keneszo: nonoxenne B [leppognyueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
. . Menneneesa, cTpoeHHe aroma, HaxoxJeHue B npupoae. Ousznyeckue u
XUMUYECKUE CBOMCTBa »xene3za. Oxcuubl, ruapokcunbl u comu sxkeneza () u
xenesa (111), ux cocras, cBOMCTBA U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMM METAUIOB M CIUIABOB, HUX (U3UYECKUMHU
CBOMCTBaMHU, W3y4Y€HUE pE3yJbTaTOB KOPPO3UWU METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJblIUg W HATpus C BOJOW (BO3MOXHO HCIOJB30BaHHE BUICOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB XKECTKOM BOJBI, ITPOLIECCA TOPEHUS KeEJe3a B KUCIOPOAE
(BO3MOKHO HCHOJIb30BAHHE BHUJIEOMATEPHUANIOB), TMPU3HAKOB MPOTEKAHUS
KAuEeCTBEHHBIX PEAKIMI Ha MOHBI: MarHus, KajablUs, AIFOMAHUS, [IUHKA, XKeIe3a
(1) u xemeza (Il), memu (ll), HaOiarOmeHHWE © ONMCAHWE TMPOIIECCOB
OKpallMBaHUSl [UIAMEHM HMOHAMU HAaTpHsl, Kaaus M Kajablus (BO3MOXHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), HCCIEeNOBaHUE aM(OTEPHBIX CBOWCTB
TUIPOKCHAA AIOMUHUS M THUJPOKCUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3aza4 1o reme «BakHele MeTauIbl U UX COSIUHEHUSY.

XUMHA M OKPYKAIOLIAS Cpeaa

BemecTBa u marepuansl B HOBCEJHEBHOM >KM3HU 4eloBeKa. be3zomacHoe
HCII0JIb30BAHUE BEILIECTB U XUMUYECKUX peakiuil B ObITy. [lepBast momoipb npu
XUMHYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpY:Karolle cpepl (MpeaenbHas JomyCcTUMas
KOHIIeHTpaiusi BemectB, aanee — [IJIK). Ponp xumum B pelreHuu
HKOJIOTHYECKUX MPOOIIEM.

Xumuyeckuii IKCnepumenm:



u3ydeHue o0pasnoB MaTepuasoB (CTEKIIO, CTUIaBbl METAJIIIOB, TIOJTUMEPHBIC
MaTepHuabl).

MesricnpeomemHnuwle céasu

Peanuzanus MeXNpeAMETHBIX CBA3€W NMPU M3YYEHHM XMMHUHU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAayYHBIX
MOHATHUM, TaK W TMOHSATHH, SBISIOIIUXCSA CHCTEMHBIMH [JIS OTJEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61mue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HayYHBIN (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajgu3, CHUHTE3, Kiaccu(uKaius, IepUuoIUIHOCTh, HaOII0ACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, WU3MEPEHHUE, MOJENb, SBICHHUE, MAaPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

@dusuka: Marepusi, aToM, JJIEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKIIHI,
M30TOMbI, PaJUOAKTUBHOCTh, MOJICKYJA, AJIEKTPUYECKUU 3apsjl, MPOBOJIHUKH,
MOJYNPOBOJHUKH, JUICKTPUKH, (POTODJIEMEHT, BELIECTBO, TEIO0, OOBEM,
arperaTHOE€  COCTOSIHME  BENIECTBA, Tra3,  pacTBOpP,  PacTBOPUMOCTb,
KpUCTAIMYECKasi peléTka, CIuiaBbl, (U3UYECKUE BEJIUYUHBI, €IUHUIIBI
M3MEpPEHMS, KOCMUUYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocunTes, Abixanue, 6mocdepa, SIKOCUCTEMa, MUHEPAIbHbIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIbLHbIC BEIISCTRA.

['ecorpadms: armocdepa, ruapocdepa, MuHEpaabl, TOPHBIC ITOPOJIBI,
TOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS MPOTPAMMbI OCHOBHOI'O OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCA B X0Jie OOyYeHHs] XMMHHU B €IMHCTBE y4eOHOU U
BOCIIUTATENIBHON  JIEITENBHOCTH B  COOTBETCTBUM C  TPAJWLIHOHHBIMH
POCCUHCKUMH COIIMOKYJIIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU,
OPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEAECHUS U CIIOCOOCTBYIOT
IpolieccaM CaMOIIO3HAHUS, CAMOPAa3BUTHS U COLMATN3alN 00yYaroIuXCsl.

JIndHOCTHBIE  pE3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYaIOUTUXCS
PYKOBOJICTBOBATBbCSI CHUCTEMOM TIMO3UTHBHBIX I[IEHHOCTHBIX OpUEHTAUUNd H
pacIIMpeHre ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOUIEHUSI K  OTEYECTBEHHOMY  KYJbTYpHOMY,
HUCTOPUYECKOMY M HAy4YHOMY HAcCJE/IWI0, MOHMMAHHS 3HAYEHUS XHUMHUYECKOM
HAyKH B )KM3HU COBPEMEHHOr0 O0IECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOI
uHpopMaIme O TEPEeNOBbIX JOCTIKEHHUSIX U OTKPBITHUSX MHPOBOM W
OTEYECTBEHHOM XHUMHH, 3aUHTEPECOBAHHOCTM B HAy4YHbIX 3HaHUAX 00
yCTpOICTBE MUpa U OOIIECTBA,

2) rpasKAaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXJIMYHOCTHBIX
OTHOUIEHWHA B  KOJJIEKTMBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO MOJE3HOM, Y4eOHOUCCIEA0BATENbCKOM, TBOPUYECKON M JPYyrux
BUJIaX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM J€ATEIbHOCTH
IIPYU BBIITOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX 33/1a4, BHINOJIHEHUA XUMHUYECKUX
DKCIIEPUMEHTOB,  CO3/JJaHUM  y4yeOHBIX  MPOEKTOB,  CTPEMJIEHHUA K
B3aMMOIIOHUMAHUIO W  B3aMMOIIOMOIIM B  TIpollecce dITOM  y4eOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLEHWUBATh CBOE IOBEICHHE W TOCTYIIKM CBOUX
TOBapHILEH C MO3UIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHUPOBO33PEHYECKHE NIPEICTABICHNS O BEIIECTBE U XUMUYECKOM PEaKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M COCTABIISIFOLIUE
OCHOBY JIJIsl TOHUMaHUS CYITHOCTH HAyYHON KapTHUHBI MUpPA, MIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIbI, B3aUMOCBA3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbIE HA TMOJYYEHHE HOBBIX 3HAHUM
0 XUMHUHU, HEOOXOJUMBbIE [JIsi OOBSICHEHUS HAOMIOAAEMBIX MPOLECCOB M
SBJICHUH, TO3HABaTEIbHOW, MH(POPMAIMOHHON W YHUTATEJIbCKON KYJIbTYpPHI, B
TOM YHCJIE€ HaBBIKOB CaMOCTOATENbHOM pabOThl C Y4YEOHBIMH TEKCTaMH,
COPABOYHOM  JIUTEPAaTypoOH, JOCTYNHBIMH  TEXHUYECKHUMH  CpPEICTBAMH
WH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO W MO3HAHUIO, JIOOO03HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpPa30BaHMIO, MPOEKTHOM W  HCCIEAO0BATEIBCKOM



JESITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBiICHHOCTH U YPOBHS OOy4Y€HUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKU Ha 3/JI0POBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCJIEACTBUN U
HEMPUATUE BPEAHBIX TMPUBBIYEK (YMOTpPEeOJEHUs aJKOTOJs, HAPKOTUKOB,
KypeHHUsl), HEOOX0IMMOCTH COOJIIOICHUS TTpaBUI 0€30MaCHOCTH MIPU 0OpaIllCHUH
C XUMHYECKMMU BEUIECTBAMHU B OBITY U PEaIbHOM KU3HU;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpEC K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuii U Tpylda pas3indHOTO
poJla, YBaXEHHE K TPYAY U pe3yjibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BBIOOD
WHIUBUIYAIbHOM  TPAaeKTOPUU MPOAODKEHUS 00pa3oBaHUs C  Y4YETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, ycHemHo mnpoPecCUOHATBLHON JESITEIbHOCTH U Pa3BUTHUSA
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTH aJalTHPOBAThCA B MNPO(hecCHOHATBHOM
cpene;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEIECO00pa3HOE OTHOIIEHHWE K IMPUPOAE KaK HUCTOYHHUKY
JKU3HM Ha 3eMiie, OCHOBE €€ CyIeCTBOBaHUs, IOHUMAHUE LIEHHOCTH 370POBOI0O
u 0Oe3omacHOro oOpas3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznyecKkoMy M NCUXUYECKOMY 370POBbIO, OCO3HAHHUE LIEHHOCTH COOIIOACHMUS
npaBWJl OE€30MACHOTO TOBEJACHUS MpU paboTe C BEHIECTBAMHM, a TaKXKE B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, IOJIy4aeMble PU U3YYCHUH XUMUH, JJIs
pelmeHns 3a1ad, CBSA3AHHBIX C OKPYXKAlOUIEH MPUPOAHOW CpEemou, i
MOBBIIICHUS YPOBHS 3KOJIOTMYECKOW KYJIbTYpbl, OCO3HAaHUSA TIJ100aIbHOTO
XapakTepa HKOJIOTMYECKUX Npo0JeM W IMyTed HX peleHus MOCPEACTBOM
METOJ/IOB XMMHUHU, IKOJIOTUYECKOTO MBIIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM
B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMATIbHOU MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe meranpenMETHBIX pE3yJNbTAaTOB BBIICISIIOT 3HAYUMBIC IS
dbopMHUpOBaHUST MHPOBO33PCHUSI OOIICHAYYHBIC TMOHATHA (3aKOH, TEOpHs,
NPUHITUI, TUNoTe3a, (akT, cucrema, MPoIEcC, IKCIEPUMEHT H JPYroe.),
KOTOpbIE€ HCHOJIB3YIOTCSI B €CTECTBEHHO-HAYyYHBIX YUYE€OHBIX TNpEeAMETax M
MO3BOJISIOT HAa OCHOBE 3HAHUM W3 OTUX MOpPeaAMETOB  (HOPMUPOBATH
IIPEJCTABJICHUE O LEJIOCTHOW HAay4YHOM KapTUHE MHUPA, U YHUBEPCAJbHBIC
y4ueOHbIe JeHCTBUS (IMO3HABATE/IbHbIE, KOMMYHUKATHUBHBIE, PETYJISTUBHBIC),
KOTOpbIe oOOecrneunBaroT (GOPMHUPOBAHHUE TOTOBHOCTH K CAMOCTOSITEIBHOMY
TJIAHUPOBAHUIO U OCYIIIECTBIICHUIO YUYEOHOM AEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJornyecKkue 1eMCTBUSA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMUYECKUX MOHATUN (BBIAEISATh UX XapaKTePHbIC



NPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMH MOHSITHIMH), HCTIOIb30BATh
HOHSTUSA JIJIs1 OOBSCHEHUS OTJEIbHBIX (PAKTOB U SBJICHUH, BBIOUPATh OCHOBAHMUS
U KpPUTEpUHU s KIacCU(PUKALMKU XUMHUYECKUX BEIIECTB U XHUMHUYECKHUX
peakuuii, yCcTaHaBIMBATh MPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YyYEHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIE, J€TYKTUBHBIE, 110
aHaJIOTHN), 1Ee1aTh BBIBOJIbI U 3AKJIFOUEHUS;

YMEHHME MpPHUMEHITh B IIPOLIECCE IMO3HAHUA MOHATHS (IIPEIMETHBIE U
METalpeIMETHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENIHU, HCIOJIb3yEMBIE B
XUMHH, MpeoOpa3oBbIBaTh IIMPOKO IPUMEHSEMbIE B XHMHUU MOJEIIbHBIE
NPEJICTaBICHNUS — XUMUYECKUI 3HaK (CHMBOJ AJIEMEHTA), XUMU4ecKas Gpopmyra
U YpaBHEHHE XMMHUYECKON pEeakIuu — MPHU PEHICHUH Y4eOHO-TI03HABATEIbHBIX
3ama4, C Y4€TOM OTHUX MOJENbHBIX MPEACTABICHUN  BBIABIATH U
XapaKTepU30BaTh CYIICCTBEHHBIE MPHU3HAKKM HW3Y4aeMBIX OOBEKTOB  —
XUMHUYECKUX BEIIECTB W XWMHUYECKHMX pEaKIHid, BBIBIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJIECJICTBEHHBIE CBS3M U TPOTUBOpEUYUs B
M3y4aeMbIX MPOIeccax U SBICHUSIX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHE HCMOJIb30BaTh MOCTABICHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA
NO3HAHMs, a TAaKKE B KAaueCTBE OCHOBBbI Ui ()OPMHUPOBAHMSI THIOTE3bI IO
IPOBEPKE MPAaBUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHNe OmbiTa MO IUIAHWPOBAHUIO, OPTaHM3AMM U MPOBEACHUIO
YUEHHYECKUX JKCIEPUMEHTOB, yMEHHME HaOJoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (GOpPMYIUPOBATH 0000IEHNUS
¥ BBIBOJBI TIO pe3yibTaTaM IMPOBENEHHOTO OMBITA, MUCCIEIOBAHUS, COCTABIIATH
OTYET O MPOJIENIaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

YMEHHE BBIOMpATh, AHATU3WPOBATH M HHTEPIPETUPOBATH HHPOPMAIIIO
pa3IMuYHBIX BUAOB W (QOpPM TMPEACTABICHUS, TMOIYYaeMyl0 U3 Pa3HBIX
UCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JUTepaTypa XUMHYECKOTO COJIEepiKaHus,
CIpaBOYHble mocoOus, pecypchl HTepHeTa), KpUTHUECKH OIICHUBATh
IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

YMEHHE MPUMEHSTh Pa3IMuHble METOJbI U 3aIPOCHI IPU MOKUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX ISl BBIIOJIHEHHS
y4eOHBIX U MO3HABATENbHBIX 33a4 ONPEAeIEHHOTO THIIA, MPUOOPETEHHUE OIBITA
B 00JIaCTH HCIIOJIb30BaHUSA MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBIIJICHHE KYyJIbTypOH aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX TMOMCKOBBIX
CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMY MpeICTaBICHUS
uHGOpMAIlMK U WLIFOCTPUPOBATh pellacMble 3a7aud HECIOKHBIMH CXEMaMH,
auarpammamu, IpyrumMu (popmamu rpauku 1 X KOMOWHAIUSAMUY;

YMEHHME MHCIONb30BaTh M AaHAJIM3UPOBATh B Ipolecce Y4YeOHOH U
UCCIIE0BATENbCKON JEeSTENIbHOCTH uH(pOopMaL1Io 0 BIIVSTHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO34iCTBa M TPAaHCIOpPTa HAa COCTOSHHUE
OKPYKaIUIEN MPUPOJHON CPEJIBL.

KoMMyHHKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBHUS:



yMEHHUs 3aJaBaTh BOMNPOCHl (B XOJ€ aAuanora u (Wih) JUCKYCCHM) IO
CYHIeCTBY OOCyXaaemMoil TeMbl, (OPMYyJIUPOBATh CBOM  MPEIIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3aauH;

YMEHUSI TPEJCTaBISATh IMOJYYEHHBIE PE3yJIbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M THUCbMEHHBIX TEKCTax; JejlaTh IMPE3CHTAlUIO
PEe3yAbTaTOB BBIMOJHEHUSI XUMUYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOTO OIbITA,
nabopaTopHOil pabOThl MO HCCIAEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOTO
MIPOCKTA);

yMEHUsI Yy4€OHOr0 COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MIO3HABATEJIbHOM M HMCCJIEAOBATENIbCKOW  ACSATENBHOCTH NPH  PEIICHHUH
BO3ZHHKAIOIIMX MPOOJIEM HAa OCHOBE yué€ra OOLIMX MHTEPECOB M COIIACOBAHUSA
no3uuui (00cyxaeHusi, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD), KOOPIUHALIUS
COBMECTHBIX JEHCTBUM, ONPEACICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryjisiTUBHBbIE YHUBepPCAJbHbIE YUeOHbIe AeiicTBUS:

YMEHHUE CaMOCTOATEIILHO OIPEACNATh LEIU JEeATebHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BEIOMPATh Hanbosee 3pGEeKTUBHBIE CITIOCOOBI PEIICHUS YUECOHBIX
U TO03HABaTENbHBIX 337a4, CAMOCTOSTENIbHO COCTABJIATH WM KOPPEKTHPOBAThH
NPEUIOKEHHBIA aIrOpUTM JACUCTBUI INPHU BBHINOJIHEHUU 3aJaHui C y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUI 00 M3y4yaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIMSX,
OLIEHUBATh COOTBETCTBUE IMOJYYEHHOI'O pPE3yJibTaTa 3asiBICHHOM LeNH, YMEHHUE
UCIIOJIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI, TMpEJIaraéMble B YCIOBHH
3aJaHUIl.

IHNPEAMETHBIE PE3YJIBTATHBI
B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB 10 OCBOCHUIO 00S3aTEIHHOTO
COJlep>KaHMs, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueid mporpammoi,
BBIICJISIFOT: OCBOEHHBIE O0YYaroNMMUCA Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI
NeWCTBUH, crnenuduuecKkue UIg TNpeAMETHONM o0jacth  «XUMHUS», BHIBI
JEATeIBHOCTH MO TMOJYyYEHUI0 HOBOIO 3HAHMS, €ro HHTEPIPETalNH,
peo0pa30BaHUIO ¥ PUMEHEHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITUsX.
K xonmy oOydyenuss B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:
® pacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOIHAST U HEOHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
U MOJIEKYJISIpHAasi Macca, KOJIMYEeCTBO BEIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBas J0Js XUMHUYECKOTO 3JEMEHTa B COEIMHEHUU, MOJSPHBIN
00BEM, OKCHJI, KHUCJIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPHUIATEIHHOCTD,
CTETICHb OKHCJICHUS, XUMHUYECKasi PEaKius, KIacCU(pUKAIMS PEaKIUii:
pEaKIMu COCIMHEHUS, PEaKIMH PA3JIOKEHUS, PEAKIUU 3aMEILCHHUS,
peaknuu OOMEHa, 9K30- W DHIOTEPMHYECKHUE PEaKIMH, TEeIJIOBOM
ahdexT peakuuu, SIAPO aTOMa, ICKTPOHHBIM CIOW aTOMa, aTOMHAS
opOuTaNb, pagnuyc aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAS W HETOJSpHAs



KOBaJICHTHAsl CBA3b, MOHHAs CBSI3b, WMOH, KaTHUOH, aHHOH, pPAacTBOD,
MaccoBasi J0Ji BellecTBa (MPOIEHTHASI KOHIIEHTPALIUsI) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHSATUU H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBiieHUs (opmyl
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONpENEeNATh  BaJIGHTHOCTh  aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSAX, CTENEeHb OKUCICHHUS JJIEMEHTOB B  OMHAPHBIX
COCJIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY Kiaccy
COoelMHEeHUN 1o (opmysaMm, BHJ XMUMHYECKOW CBSI3U (KOBAJICHTHAs U
MOHHAs) B HEOPraHMYECKUX COCAMHEHUSX;

packpsiBaTh cmbici llepmoamueckoro 3akona J[. M. MeHnneneesa:
JIEMOHCTPUPOBATh MOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWUCTB
XUMHUUYECKUX DJIEMEHTOB OT MX nosioxkenus B [leproanueckoil cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

OMHUCHIBATh W XapakTepuszoBaTh TabiuuHyro (opmy Ilepuogmueckoi
CUCTEMbl XUMHUYECKMX JJEMEHTOB: pa3N4aTh TMOHITUSA «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie
U OOJIBIINE TIEPUOJIBI, COOTHOCUTh 0003HAUYCHHS, KOTOPbIE UMEIOTCS B
tabmuie «llepromnueckass cucteMa XuUMHUYecKuX osnemeHToB J[. .
MeHneneeBay C YHUCIOBBIMU XapaKTEpPUCTUKAMH CTPOCHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsn sjapa, oOIiee 4Yucio
AIIEKTPOHOB U PaCHpeCICHUE UX MO JIEKTPOHHBIM CIIOSIM);
KJIacCUUIIMPOBATh ~ XUMUYECKHE  JJIEMEHTHl,  HEOPraHUYECKUE
BEIIIECTBA, XUMUUECKHE Peakinu (10 YKUCIy U COCTaBY YYacCTBYIOIIUX B
peaKIuy BEIIEeCTB, N0 TEIIOBOMY 3D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOILIUE XUMUYECKHUE CBOMCTBA BEIECTB
pa3IMYHBIX  KJIacCOoB,  MOATBEpXkHas  ONHCAHUE  IPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT UX
Ka4eCTBEHHOT'O COCTaBa, BO3MOXXHOCTH TIIPOTEKAHUS XUMHUYECKHUX
MpEeBpaIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 1o (opmyre
COEIMHEHHUs, MACCOBYIO JOJII0 BELIECTBA B PACTBOPE, MNPOBOJUTH
pPacy€Thl O YPAaBHEHUIO XUMHUUYECKON peaKklny;

MPUMEHSITh OCHOBHBIE OIEpPAIMU MBICIUTEILHON JIEATEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0O0OIlIEeHUe, CHUCTEeMATHU3AIUIO,
KJIacCU(PUKAIMIO, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — IS
U3Y4YEHHUS! CBOMCTB BEHIECTB M XUMUYECKHX PEAKIUH, €CTeCTBEHHO-
Hay4yHblEe  METOAbl  MO3HaHUS —  HAOJIOJEHUE, HU3MEpPEHHUE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PEabHbIA U MBICTICHHBIN);



K

ClIeOBaTh MpaBUiIaM  MOJIB30BAHMWS  XUMHUYECKOM IOCYAOM U
7a0b0paTOpHBIM 000pYIOBaHUEM, a TaKKe NpaBWiIaM OOpalleHus: ¢
BEIIECTBAMA B COOTBETCTBUM C MHCTPYKUUSMH II0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB IO TOJYYEHHIO M COOUpAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJa M KHUCIOPOJa), MPUTOTOBICHUIO
paCTBOPOB C ONPEAECITEHHON MAaCCOBOM JI0JIENM PAaCTBOPEHHOIO BEIIECTBA,
IUITAHUPOBAaTh W NPOBOJUTh  XMUMHUYECKHE  IKCIEPUMEHTHI  IIO
pPACIlO3HABAaHHUIO PpPACTBOPOB IIEJIOYEH M KHCIOT C ITOMOUIBIO
UHAUKATOPOB (Takmyc, ¢peHondTarent, MeTHIOPAaHK U IPYTHE).

KOHIy oOydeHHs B 9 KJiacce NMpEAMETHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TMOHSITUH: XUMHUYECKHUI
AJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTEIIEHb
OKUCIICHUS, XHMHUYECKasl peaklus, XHUMHUYECKas CBs3b, TEILUIOBOU
abdexT peakuu, MoJb, MOJSIPHBIA OOBEM, pPaCTBOpP, AIEKTPOIUTHI,
HEBJIEKTPOJIMUTHI, 3JIEKTPOJIUTHYECKAS] TUCCOLMAIMS, PEAKIIUH HUOHHOIO
oOMeHa, Karanu3aTop, XUMHUYECKOE€ paBHOBEcHE, oOOpaTuMble U
HEOOpaTUMBbIE PEAKIIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTAHOBIICHHE,
ajuioTponusi, aM(pOTEPHOCTh, XUMUYECKas CBSI3b (KOBAJICHTHAs, MOHHASI,
MeTaJJTMYecKas), KpUCTANIMYecKash pemerka, KOppo3us METaslIoB,
CIUUIaBbl, CKOPOCTh XHUMHUUYECKOW peakIuu, NPeAesIbHO JOIMyCcTUMast
koHueHTpauus [1/IK Bemecrsa;

WJUTEOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSATUUA H
MPUMEHSITH 3TU OHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUMKY JJIS COCTaBlieHUs (popmyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OMpEeNeNaTh BaJ€HTHOCTh M  CTENEHb OKHUCICHUS XUMHYECKHUX
AJIEMEHTOB B COEIMHEHUSAX PAa3JIMYHOIO COCTaBa, MNPUHAMJICKHOCTD
BEIIIECTB K OMpPENeNEHHOMY KJIACCy COCIMHEHUU 1O (opMyiiaMm, BH]
XUMHUYECKON CBsI3M  (KOBAJIEHTHAs, HWOHHAs, MeETAJJIMYECKas) B
HEOPTaHWYECKUX COCIMHECHMSX, 3aps]l HOHA M0 XUMHUYECKOoU (popmyiie,
XapakTep Cpelibl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COCIUHEHUH,
THUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbICH llepumogmueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHWE: OIHUCHIBATh M XapaKTepHU30BaTh
Tabauuynyto dhopmy [leproanueckoil CUCTEMbl XUMUUYECKUX JIEMEHTOB:
pasznuyaTh MOHATHUS «TJIaBHas moArpynmna (A-rpymnmna)» U «moOodHas
noarpynmna (b-rpynma)», manble u OOJbIIME TEPHOIBI, COOTHOCUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOAUYECKON Tabiuie, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH CTPOCHHMS aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sapa, oOIIee YHcio 5SJIEKTPOHOB H
pacnpeneieHue WX 0 DJJIGKTPOHHBIM CJIOSIM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCUHEHUI B



mpenenax MajblX MMEPUOIOB M TJIABHBIX MOATPYMI C YYETOM CTPOCHUS
WX aTOMOB;

KI1accu(puIupoBaTh ~ XUMUYECKHE  DJIEMEHTBI,  HEOPTraHWYECKUC
BEI[ECTBA, XUMUUYECKHE peakluu (M0 YUCITY U COCTABY YyYacTBYIOUIUX B
peaKkiMK BEIIeCTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTETCHEH
OKHUCJICHUS] XUMHUYECKHX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeU(pUYECKHEe XUMUYECKUE
CBOMCTBAa TPOCTBIX W CJOKHBIX BEIIECTB, IMOATBEP)KAasi OIMUCAHWE
IpUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHECHUS DJIEKTPOJMTUYECKONW JTUCCOIMAIIMN KHUCIIOT,
HIeJIoYel W CoJIeH, TOJIHBIE M COKpAalIEHHBIE YpaBHEHUS peakiui
HOHHOTO  OOMEHa, YpaBHEHMs  peakluid,  MOJITBEPKIAIOITUX
CYIIIECTBOBAHHE T€HETUYECKON CBSA3M MEXKIY BEIECTBAMH Pa3IMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIWUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHMSI XMUMHUYECKUX IPEBpALICHUN B Pa3IUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMEeHTa 1o (opmyre
COCIMHCHUS, MAacCOBYIO JOJII0O BEIIECTBA B PAacTBOpPE, IPOBOIUTH
pacy€ThI 10 YPAaBHEHHUIO XUMHYECKOW PEaKIINH;

coONoaTh  MpaBWia  MOJb30BaHUS ~ XUMHYECKOW MOCYylIOM U
7a00paTOpHBIM 00OPY/IOBaHMEM, a TaKXe TMpaBWia OOpalleHHs ¢
BEI[ECTBAMH B COOTBETCTBHUM C HMHCTPYKIMSIMU TIO BBIMOJIHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYEHHUIO M COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPKIAIONINE KAueCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: pPACO3HABaTh OMBITHBIM MYTEM  XJIOPHI-,
opomuna-, woaua-, kapbonat-, ¢ocdar-, cunukar-, cyiabdar-,
THIPOKCH/I-UOHBI, KaTHOHBI aMMOHMS W MOHBI M3YyYCHHBIX METAJIIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECCTB;
MPUMEHSATH OCHOBHBIC OIEpaIlldd MBICIIUTEILHON JCATEIBPHOCTH —
aHaJgu3 MW CHHTE3, CpaBHEHHE, OO0O0OIICHHEe, CHCTEMaTH3AIlIO,
BBISIBJICHHE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — JJISl U3YUYCHUS] CBOWCTB
BCIIECTB W XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOJIEHUE, U3MEPEHUE, MOJCIUPOBAHNE, IKCIIEPUMEHT
(peasIbHBINM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO 9acoB
Ne HanmenoBanmue pa3iesioB u KoNTpobmbie IpakTuseckue JyiekTpoHHbIE (IU(PPOBLIE)
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasnea 1. IlepBoHayaibHbIe XUMHYECKHE OHATHS
XuMust — BakHas 00JIacThb
11 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK
MPAKTUYECKOM IEATCILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemniecTBa 1 xumnueckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3pnen 2. BaxkHeillume npeacTaBuTe/ M HCOPraHMYECKUX BelIeCTB
21 Bo3nyx. Kucnopona. [lonsitue 6 bu6mmoreka [IOK
00 okcHumax https://m.edso0.ru/7f41837c
29 Bonopoa. Ilonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISAX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK
HEOPTraHUYECKUX COCTMHCHUHN https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCIANTEITbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonnuueckuii 3aKOH U
[Iepnonnueckas cucrema

3.1 XUMHYECKUX JIEMEHTOB /[ 7 bubmmorexa [IOK
' : https://m.edsoo.ru/7f41837c
N. MenpneneeBa. CTpoenue
aToma
3.2 XuMH4YecKas CBSI3b. 8 2 bu6mmorexa [{OK



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

OKHCIIATEIBHO- https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKLII/II/I
bubnuoreka IIOK
Hroro no pasaey 15 https://m.edscL)E).ru/7f418370
PesepBHOE Bpems 3 Bubmaorexa IOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KJIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
B NMpOrpamMmbl Bcero O;Tpom’m’le pﬁaKanecm/le o0pa3oBaTejibHbIE
padoThI padoThbI pecypebi
Paspnen 1. BemecTBO 1 XMMHYeCKHE PeaKIUH
11 [ToBTOpenue u yriyOneHne 3HaHUN 5 1 Bu6muotexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX 4 bubmuorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] TUCCOIUAIIHS. 8 1 1 bu6nunoreka LIOK
' XMMUYECKUE PEaKIIUH B PACTBOPaX https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTa/JILI M BX CO€IUHEHUSA
21 OO01as xapakTeprucTUKa XUMUYECKUX 4 1 bubnnoreka [JOK
' anemenToB VIIA-rpynmel. ["anoreHst https://m.edsoo0.ru/7f41a636
o | e e[ B LOK
' YR https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
bu6nmorexa LIOK
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 1 hitps://m.eds00.ru/7f41a636
WX COCJIMHCHUS
24| mewemnon MAorpym, Yenepor : ) 2 buGarorexa LIOK
' N PYTITIBI. poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTMHCHHUS
Hroro no pazneny 25
Pa3znen 3. MeTa/uibl M MX COeIMHEHUS
N bubmuorexa [IOK
31 Obmwe cpoiicTsa MeTaiIOB 4 https://m.edso00.ru/7f41a636
3.2 Baxxnen1me MeTammisl ¥ UX COSIUHEHUS 16 1 2 Bubmorexa OK

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



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

Wroro no pazueny 20
Paznen 4. Xumus U oOKpysKamomas cpeia
41 BemecTBa u maTepuansl B KU3HU 3 bubnunoreka LIOK
' YyeJIoBeKa https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE Bpems 3 Bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
N Kosan4yecTBo 4yacoB Jara DJIeKTpOoHHbIe U pPOBbIE
Il/-l] Tema ypoka Beero Konrpounubie | IlpakTnyeckune A— o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Ponp xumuu B 1 bu6mmoreka [IOK
JKU3HU yernoBeka. Tela u Beecrsa https://m.edsoo.ru/ff0d210c
9 [TonsiTue o MeToax Mo3HaHUS B 1 bubmuoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1
3 «IIpaBwmiia paboThI B TabopaTopuu 1 bubnnoreka [JOK
U IPUEMBI OOpAILICHHUS C https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM
4 UucTele BemecTBa 1 CMECH. 1 bu6mmoreka [IOK
CriocoOblI pa3jieiieHus CMecei https://m.edsoo.ru/ff0d26ca
5 | amencms cnecen (na npumepe | 1 bunorexa LIOK
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOW COJIH )»
bu6mmoreka [IOK
6 ATOMBI H MOTICKYJIEI 1 https://m.edsoo.ru/ff0d2a6¢
;| s e | B 10K
https://m.edsoo.ru/ff0d2be8
DIIEMEHTOB
8 IIpocThie U CIIOXKHBIE BEIIECTBA 1 bubmmorexa LOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YUEHHUE 1 bubmmorexa LOK
yAp i https://m.edsoo.ru/ff0d2d50
3aKoH IMOCTOSHCTBA COCTaBa
10 BellecTB. XuMuyeckas popmyia. 1 bubnnorexa [JOK
BaneHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
SIIEMEHTOB
11 OTHocuUTeNbHAs aTOMHAs Macca. 1 bubmuorexa [JOK
OTHOCHUTEIbHAS MOJICKYJISIpHAST https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

macca

MaccoBas 101 XUMHUYECKOTO

bubmuorexa [JOK

12 3JIEMEHTA B COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniectBa. MoJib. bubmuorexa [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3nIECKUe U XUMUYCCKHUE bu6mmoreka [IOK
SIBJICHUSI. XUMHYECKasi peaKilus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBUs IPOTEKAHUS bubmuorexa [JOK
XMMHUYECKHX peaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUSI MaCChI bubmuorexa [JOK
BelecTB. XMMHUUECKHE YPABHEHHS https://m.edso0.ru/ff0d3b88
| oo e i B 10K
H P N https://m.edsoo.ru/ff0d5708
XUMHYCCKHUX PEaKIIHi
5 | e o B LOK
beaidl A ’ https://m.edsoo.ru/ff0d3f34
pasyIoKeHUs, 3aMeIeHUsI, 0OOMEHA)
19 mucroneuer, OGobmene n uGmioera LIOK
" ATET . https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHUHA
o | o pies Yt oo BuGorea 101
. https://m.edsoo.ru/ff0d4290
peaKIm
2 movmya Knonopont - ssewent u Bubmotera LIOK
Ayxa. POl https://m.edsoo.ru/ff0d448e
npocroe BeuectBo. O30H
Ou3NYECKUEe U XUMUICCKHE
29 CBOMCTBA KHCIIOPO/a (peaKkIuu bubnuotexa [JOK
okucnenus, ropeaue). [loustue o0 https://m.edsoo.ru/ff0d4614
OKCHJIaxX
23 naoparopit mpossrenmoon Bafmorexa LIOK
PaTopu 1 b ' https://m.eds00.ru/ff0d497a
[Tpumenenue kucmopoia
24 TennoBoii 3¢ ekt xumMuueckoin bubnnoreka [JOK



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

peaKIyu, TIOHSATHE O
TCPMOXUMHYCCKOM YpPaBHCHHU,
9K30- U SHJOTEPMUYECCKHUX
peaKIusIx

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpAsHeHHE BO3ILYXa, CIIOCOOEI https://m.edsoo.ru/ff0d4c4a
€ro NpeJoTBpaIICHUS
[Ipaktuyeckas padora Ne 3 o
26 teme «Ilomydyenue u cobupanue bubmuorexa [JOK
KHCJIOPO/Ia, H3yYCHUE €T https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
21 meseormo. Hovonemnes ubanorexa IOK
: https://m.edsoo.ru/ff0d4dd0
pupoe
28 iﬁ?ﬁﬁiﬁfﬁﬁfﬁﬂtﬁ;ﬁﬁzneHne bubmiorexa [JOK
: https://m.edsoo.ru/ff0d4dd0
BOJIOpOa
29 [TonsiTHe 0 KUCTOTAX U COJIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
o
3 1ot dTonyeesme n cobmpan ubmiorera LIOK
N https://m.edsoo.ru/ff0d4f42
BOJIOPOJa, U3yUEHUE €T0 CBOMCTBY
32 MossipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Breruncnenus o0béma, KOJIMYECTB
33 BemecCTJ;ea ra3a(1) goeera(l)’ H;);IeCTZCOM?/ bubmaorexa [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Brruncnenust 005EMOB ra3oB 1Mo
34 YpaBHEHUIO peaKkliy Ha OCHOBE bubnnorexa [JOK
3aKO0Ha OOBEMHBIX OTHOIICHUHN https://m.edsoo.ru/ff0d5708
ra3oB
35 DU3NYECKUE U XUMUYECKUE bubnmuorexa [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d5708

CBOICTBAa BOJIbI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBanuii. [Tougarue 00

bubmuorexa [JOK

36 HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.

37 Hacrpimienabie 1 HeHACBIIIEHHBIE bu6mmoreka [IOK
pactBopbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BELIECTBA B paCTBOpE
[IpakTrueckas padota Ne 5 o

38 teMme «lIpurorosnenue pacTtBopos bubmumorexa [IOK
C onpeAeaéHHO MacCOBOM T0JIeH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEILLIECTBAY

39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopon. Bonopos. Bomay https://m.edso0.ru/ff0d6342

40 OKcuIpl: COCTaB, KiIacCU(UKAIUS, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e

41 g%%ﬁiiﬂzﬂlgﬂiiﬁfg(eC(?(ﬁfOBHBIX u bubmorexa LHOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIOB

42 OcHOBaHUs: COCTaB, bubmuorexa [JOK
KJIaccu(UKaIus, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca

43 ITonyyenue u xXumMu4eckue bubnuoreka [IOK
CBOMCTBa OCHOBAaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyuyenue n xummdeckne bubnnoreka [JOK
CBOWCTBA KHCIIOT https://m.edsoo.ru/ff0dfee2

16 cnocotm noryesun, xiveorie Bafmorexa [1OK

N ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[TpaxTrueckas padota Ne 6.

47 PeleHne skciepUMEHTAIIBHBIX bubnuorexa [IOK
3a7a4 10 TeMe «OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHEHUIN

48 ['eHeTnveckas CBSI3b MEKIY bu6mmorexa [{JOK
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KJIacCaMU HEOPTraHUYECKUX
COE€IUHEHUN

https://m.edso0.ru/00ad9a50

O0001IeHrEe U cUCTEMaTU3 AU

bu6mmoreka [IOK

49 3HAHHI https://m.edsoo.ru/00ad9ch2
)
o | Mormpormuns a3 o e Bumorera 0K
on https://m.edsoo.ru/00ad9%ela
HEOPraHWYECKUX COCTMHEHUN
ST I ubanorexa IOK
: https://m.edsoo.ru/00ad9ffa
0 rpynIax CXOJHbIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMH4eckux 3nementos 1. U. https://m.edsoo.ru/00ada52¢
Menneneesa
53 [lepuropl, TPYMIIbI, MOATPYIIIBI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas bubnnoreka [JOK
aTOMHBIX sifep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
55 aTOMOB 3JIEMEHTOB bubnuoteka [JOK
[epuonnueckoii cucremsr /1. 1. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuotexa [JOK
[epuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U MTPAKTHKHU. bubnunoreka [JOK
J1. 1. MenpeneeB — y4&HbIiA, https://m.edsoo.ru/00ada96e
MeJaror U rpak1aHuH
PeseprubIil ypok. O60061eHIE 1
58 CUCTEMaTHU3aIMs 3HAHUH / bubmuorexa [JOK

Bcepoccuiickas npoBepouHas
pabota

https://m.edso0.ru/00adb33c



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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Kontponbnas padota Ne4 o teme

59 «CtpoeHue aroma. XuMudeckas 1 bubmumorexa [IOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyHas pabora
60 DJIEKTPOOTPULIATEIILHOCT aTOMOB 1 bubmuorexa [JOK
XHMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 VowHas XuMmecKas cassb . https://m.edsoo.ru/00adac34
62 KoBanentnast nonsipHas 1 bubmumorexa [IOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8
63 KoBasienTHas HenonsipHas 1 bubnnorexa [HOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 CTene, OKHCIICHHS . https://m.edsoo.ru/00adae28
65 OkucauTenbHo- 1 bubmuoreka [JOK
BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adb076
66 OKHCIIMTEIIN U BOCCTAHOBUTCIIH 1 bubmorexa LIOK
https://m.edso0.ru/00adb076
PesepBHelIit ypok. O60011IeHNE 1
67 cUCcTeEMaTH3allis 3HAaHUI 10 TeEME 1 bu6mmorexa [IOK
«CtpoeHune atoma. XMMHAYeCKast https://m.edsoo.ru/00ad9ch?2
CBSI3b)»
68 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kour I Jata 0o0pa3oBaTeIbHbI
/o Beero POJIbHbIE PaKTH4YecKHue H3ydenus pa3o € €
padoThI padoTshI pecypchl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMu4eckux 3nementos 1. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XEMI/I‘IGCKI/IX AJIEMEHTOB 1 bubmorexa [IOK

< https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukamus n
3 HOMGHK(Jl'I)aTyrI)Ia HEOPraHUYECKUX 1 bubmorexa LHOK
https://m.edsoo.ru/00adb7e2
BEILIECTB

4 Buasl XuMHu4yecKkoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no

5 teme «[loBTOpenue u 1 1
yri1yOJieHre 3HaHUW OCHOBHBIX
pa3zienoB Kypca 8 Kiaccay
Knaccudukanms xumuaeckux

6 peaKI_II/IIgI) o ]f)laBJII/I‘{HBIM 1 bubmorexa HOK

https://m.edsoo.ru/00adbcb0
MIPU3HAKaM
ITonsaTHE 0 cKOpOCTH
XUMH4ecKkon peakuuu. [lonstue bubnnorexka [JOK

7 1 .

O TOMOTEHHBIX M T€TepOTCHHBIX https://m.edsoo.ru/00adbe9a
peaxIusax
[TonsiTHE 0 XMMUYECKOM
paBHOBecuH. DaKTOPHI,
8 BIIMSAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK

XUMHYECKOU pCakuu U
ITOJIOKECHHUEC XUMHUYCCKOI'O
PaBHOBCCHUSA

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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9 OKHCIUTEIHBHO- bu6mmorekxa [IOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
o | pommeemoR Buaonss LOK
AUCCOTHATIIH. https://m.edsoo.ru/00adcd68
ci1a0bIe JICKTPOTUTHI
11 HoHHbIC YpaBHEHUS peaKIui bubmorexa LIOK
yp peaxl https://m.edsoo.ru/00add448
XHUMHYECKHEe CBOMCTBA KUCIOT U
o | o BuGorra 10K
pel . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
IUCCOLIAAIIAN
XHUMHYECKHE CBOMCTBA COJICH B
13 CBETE IMPEICTABICHUI 00 bu6mmoreka [IOK
JIEKTPOTUTHICCKOM https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 [TonsiTHe 0 THApONN3E CoJei bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/00addd12
o | deme iRl BuGaionsa LOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padora Ne2 no
17 TeMe «DIJIEKTPOJIUTHIECKAS] bubnuoreka [IOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
18| maorenon Xmommeonne buGworexa LIOK
. ) https://m.edsoo.ru/00addfe2
CBOICTBA Ha IpUMEpPE XJI0pa
19 KXI/JIIcOJfoOT]ZOi(I)/II:\;IiGS:(J:IZHC?OIZCTBa Eubmorexa LIOK
’ ’ https://m.edsoo0.ru/00ade104
MOJTyYeHUE, PUMEHEHUE
20 [TpakTrueckas padota Ne 2 o bu6mmorexa [{JOK
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teme «lloyueHnue consaHoM
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTB)

https://m.edsoo.ru/00ade348

Brrancaenus mo YpPaBHCHUSAM

bu6mmoreka [IOK

21 XHMITHECIHX PCAKIIIH, CCITH O https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B H30BITKE
29 OO01mmas xapakTepucTuKa bubnmoreka [JOK
aseMeHTOB VIA-rpymis! https://m.edsoo.ru/00ade64a
AnnorponHbie MOAUGUKAITIN
23 cepnl. HaxoxieHue cepbl U €€ bubnmoreka [JOK
COEIMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKMCTBA CEPBI
€pOBOIAOPO/, CTPOCHHUE
24 Engnqefmgelp[; xnllfx)mqecx,ne bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
s | Qoo Copman e B LOK
- https://m.edsoo.ru/00adea28
CBOWCTBA, IPHUMCHCHUE
XHAMHMUYECKHUE PEAKIUH, JIEKALTUE
B OCHOBE IIPOMBIIIUICHHOTO
26 croco0a MoJIy4eHust CEPHOM bubnuorexa [JOK
KHCIOTHI. XMMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpPYKaroLen
Cpelbl COeIMHEHUSIMU CEPhI
Brrancnenune MaccoBoit 1o bu6mmorexa [IOK
27 )
BBIXO/Ia MPOJYKTA PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepucTUKa
| oo VAT A B LOK
’ https://m.edso0.ru/00adeeab
(du3HYecCKre U XUMUICCKHE
CBOMCTBa
AMMHak, ero pu3NUecKue u
29 XI/IMI/I‘{aeC,KiI: c(bl;oI;CT}: ) bubmorexa [TOK
’ https://m.edso00.ru/00adf004
TOJTyYCHUE ¥ IPUMEHEHHE
30 [IpakTuueckast paborta Ne 3 o bu6nmoreka [JOK



https://m.edsoo.ru/00ade348
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teme «llonmyyenne ammuaxka,
W3YyYEHHUE ETO CBOMCTB)

https://m.edso0.ru/00adf180

A30THas KuCjIo0Ta, e

bu6mmoreka [IOK

31 (bmfl AICCKHE M XHMHRCCKHE https://m.edso00.ru/00adf306
CBOICTBa
Hcnons3oBanue HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe
30 MUHEPAIbHBIX YI0OpEHHA. bu6mumorexa [IOK
XUMHUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCTMHEHUSIMH a30Ta
®ochop. Oxeun dochopa (V) u
33 dbocdopHas Kuciora, bubmmoreka [JOK
(bu3nYecKre U XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, IOJIyYCHHUE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIBHBIX bubnnorexa [HOK
ynoOpeHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpefbl hochaTamu
5 | meron pemecyeme B 10K
’ - https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOICTBA
Oxcunsl yriaepona, ux
U3WYECKUE M XUMUICCKH
36 ?BOSI?ICTeBca gkonomqeifmee bubmmorexa [TOK
‘ https://m.edsoo.ru/00adfebe
poOJIeMBbl, CBSI3aHHBIE C
okcuzoM yrieponaa (1V)
37 VYronbHast KUCHOTA U €€ CONn bubmorexa [TOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas paborta Ne 4 o
38 teme "l[loydeHune yriekuciaoro bubnnorexa [JOK
ra3a. KauectBeHHas peakiius Ha https://m.edsoo.ru/00ae027¢
KapOOHAT-NOH"
39 IlepBoHauyanbHBIe TOHATHUS 00 bubnuorexa [IOK

OpPraHn4C€CKuUX BCIIECCTBAX KaK O

https://m.edso0.ru/00ae054e
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COCIMHECHUSX YTIIepoia

40 Kpemuuii u ero coequHeHus bubamorexa LIOK
P A https://m.edso0.ru/00ae080a
[TpakTuyeckas pabora Ne 5.
a1 Pemenue skcriepuMeHTaIbHBIX bubnuorexa [JOK
3a1a4 1o teme «BaxkHeime https://m.edso0.ru/00ae0bf2
HEMETAIIJIBI U UX COEIUHEHUI
12| z0ms Boraame nevoranmst BuGmorera LIOK
https://m.edso00.ru/00ae0el8
HAX COEIUHEHUS»
OOm1ast xapaKTepUCTHKA
XUMHAYECKHUX DIIEMEHTOB —
43 MeTaJI0B. MeTajnueckas CBsI3b bu6mmorexa [IOK
U METaJUINYECKas https://m.edso0.ru/00ae103e
KPUCTa/UINYECKast PELIETKA.
dusnueckue cBOMCTBA METAILIOB
44 ﬁ:;\daﬁiz?gzceizﬂg;ﬁ\mqe(mnﬁ Eubmorexa IIOK
) P https://m.edsoo.ru/00ae1156
P HATIPSKCHU METAJIOB
OO6mme crocoOb! MOTyYeHUs
o | e, Contn: s BuGorera LOK
ypast https://m.eds00.ru/00ae1156
peaxiui, eciu OJuH U3
pEareHTOB COACPKUT MPUMECH
46 IlousiTHe 0 KOPPO3UU METAIIOB Eubmorexa IIOK
pp https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
4t [Henounbie meTanb! https://m.edsoo0.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJIust https://m.edso0.ru/00ae14b2
49 Illenoyno3eMenbHbBIE METATIIBI — bu6mmorexa [IOK
KaJIbIMA ¥ MarHui https://m.edso0.ru/00ae15e8
50 Baxwueiinne coeJUHEHUS bu6nmoreka [JOK

KaTbITHS

https://m.edso0.ru/00ae15e8
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O0001IeHrEe U cCUCTEMAaTU3aIU

51 N
3HAHUU
52 JKEcTKOCTh BOJBI U CLIOCOOEI €€ bu6mmoreka [IOK
yCTpaHCHUS https://m.edso00.ru/00ae1886
o | Mo piier oo Bumorera 0K
N A " https://m.edsoo.ru/00aelae8
METO/IbI €€ YyCTpaHEHUsI
. bu6mmoreka [IOK
>4 Amomninii https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubmuorexa [JOK
THJIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Kereso https://m.edso00.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATU3 AL
3HAaHUUI
[IpaxTuueckas padora Ne 7.
59 Pelenne skcriepUMeEHTAIBHBIX bubnuoreka [IOK
3a1a4 1o TeMe «BaxHeimme https://m.edso00.ru/00ae3de8
METJJIbI U UX COCTMHEHUS»
Briuucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIIUH, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE WU bubmuorexa [JOK
COJICPKHUT TIPUMECH. https://m.edsoo.ru/00ae1750
Beruucnenusa maccoBoil 1011
BBIXO0/JIa TTPOJIYKTA PEAKIIUH
61 O06001IeHre U CUCTEMATU3 AL
3HaHUH
KonTponbnas padora Ne4 o
62 Teme «BaxkHeime MeTamibl 1
X COCTUHCHUS
63 BemecTsa u maTepuaisl B bu6nmoreka [JOK

MMOBCEIHEBHOM KM3HH YeJIOBEeKa

https://m.edso0.ru/00ae3f50
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64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYKaIOIICH CpeJIbl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubmuorexa [JOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O600111eHIE 1 1 bubnuorexa [JOK
cHCTEeMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01eHuE 1 1 bu6mumorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepHblit ypok. O6o01eHue u 1 bu6mumorexa [IOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 0011Ier0
o0pa3zoBaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIC XUMHWYCCKUC ITOHATHA

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TMOHSTHUH: arom,
MOJIEKYJIa, XUMUYECKHI AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi W MOJIEKYJsipHasi Macca, KOJMYECTBO
BelIeCTBa, MOJIb, MOJISIpHAsl Macca, MaccoBas JOJS XUMUYECKOTO
9JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKAs PEeaKIIHs,
KIacCUpUKALUA pEaKIui: peakHH COCAMHEHUS, PEaKINH
pa3joXKEeHUs, PEAKIMKM 3aMEIICHHS, pPEakluh OOMEHa, 3K30- U
SHAOTEPMUYECKUE PEAKIIUU, TeII0BOU 3 (HEKT peakiuu, pacTBop,
MaccoBas J10JIs BelIeCcTBa (MPOIEHTHAsI KOHIICHTPAIKs) B PaCTBOPE

1.2

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHWUYECKUX TMOHATUHI U
IIPUMEHATh JTH TOHATHS IpU ONMCAaHWM BEIIECTB M HX
IIpEBpAILCHUI

13

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIEHUS (HOpMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Yy4Y€HHUS, 3aKOHa
ABoraapo

1.5

OnpeaAciisITb BaJICHTHOCTH ATOMOB 3JICMCHTOB B 6I/IHapHLIX
COCAUMHECHUAX

1.6

KJIaccu(UIUPOBaTh XUMHUYECKUE PEAKIHMM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY P EKTY)

1.7

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEILECTB

1.8

BBIYHCIISITH MAaCCOBYIO JIOTIO XMMHUYECKOTO AJIEMEHTa 1Mo (hopmyse
COCTMHCHMS,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B paACTBOPC

1.10

MPUMEHATh  €CTECTBEHHOHAyYHbIE  METOAbl  MO3HAHUSA  —
HaOMO/IeHne,  U3MEpeHHe,  MOJEIIMPOBAHME,  SKCIIEPUMEHT
(peanbHBII ¥ MBICJICHHBIH)

I[To Teme: «BaxHeimne MNPEACTABUTEIN HEOPraHUYECKUX
BEILIECTBY

2.1

paCKpBIBaTB CMBICJI OCHOBHBIX XHWMHYCCKUX HOHﬂTHﬁ: OKCHunI,
KHCJIOTa, OCHOBaHHE, COJIb

2.2

OonpeaAcCiisITb NPUHAMJICIKHOCTL BCIHICCTB K OHpeI[eJIéHHOMy KJIaCcCy
coeIMHEHUH 10 popMyiam




2.3

KJ1acCU(UITMPOBATh HEOPraHMUECKUE BENIECTBA

2.4

XapakTepu30BaTh (ONUCBHIBATh) OOLIME XUMHYECKHE CBOWCTBA
BEIIECTB  Pa3JIMYHbIX  KJIACCOB,  IOATBEPXKAas  ONMCAHUE
IpUMepaMu  MOJIEKYJSIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOLIMX
XMMHYECKHX peaKuil

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH IIPOTEKAHUSA XUMUYECKUX
IIPEBPAILCHUI B PA3JIMYHBIX YCIOBUAX

2.6

ClIeZIOBaTh MpaBHJaM TIOJH30BAHUS XHUMHYECKOW IOCYlOH U
7a00paTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBUiIaM OOpaIIEHUs C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKLIHSMHU IO BBITOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHX ONBITOB MO MOJIYYSHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPO/a), IPUTOTOBICHUIO
pPacTBOPOB C ONpEnesN€HHON MaccOBOM JIOJIeH pacTBOPEHHOTO
BEIIECTBA, IJNITAHUPOBATH U IPOBOJUTH XUMHUECKUE IKCIIEPHMEHTHI
[0 pacllO3HaBaHHIO PACTBOPOB IIENOYEH M KHCIOT C MOMOIIBIO
WHIUKATOpOB (JIakMyc, GeHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

IIPOBOANTDH paC‘léTBI 110 YPABHCHHIO XUMHYECKOU pCaKuu

[To teme: «llepuommueckuii 3akoH W Ileproanyeckas cucrema
xumuueckux snementoB JI. U. MenpeneeBa. CTpoeHue aTOMOB.
XuMugeckas CBSA3b. OKUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC
peaKuumn

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUECKUX MOHSITUMN: SIIPO aToMa,
AJIEKTPOHHBIN CJON aroMa, aToMHas OpOuTalb, paguyc aroma,
XUMHUYECKasl CBA3b, MOJIAPHAs U HENOJIsipHas KOBAJEHTHAsl CBA3b,
AJIEKTPOOTPHULIATEIBHOCTh, MOHHAS CBS3b, HMOH, KAaTHOH, AHUOH,
CTENeHb OKUCIICHUS

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XHUMHWYCCKUEC DJICMCHTEI

3.3

OTHCHIBATh u XapaKTepu30BaTh TaOINYHYIO bopmy
[Teproandeckoil CHUCTEMBI XWMHUYECKUX JJIEMEHTOB: pa3indyaTh
MOHATHUSL «TJIaBHasg moarpynmna (Arpynma)» u  «o0odHas
noarpymnma (brpymma)y, «Manbie» u «00IbITIe) MePUOIbI

3.4

packpbiBaTh cMmbica Ilepuoanueckoro 3akona [[.M. Menneneesa:
JIEMOHCTPUPOBATh IMOHMMAaHHE TEPUOAUYECKON 3aBHCHUMOCTH
CBOMCTB XMMHMYECKUX OJIEMEHTOB OT WX IIOJIOXKEHUA B
Ilepnonnueckoit cucreme

3.5

COOTHOCUTh 00O3HAuUEHHUs, KOTOphIE WMEIOTCA B TabmuIe
«Ilepuognueckas cucrema xuMuuyeckux oanemeHtoB J[.W.
MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsn sjapa, oOIlee YHcio
AIIEKTPOHOB U paCIpeiesICHHE UX M0 AJIEKTPOHHBIM CIIOSIM)

3.6

onpeaciisiTb CTCIICHL  OKUCJICHUSA  JJICMCHTOB B 6I/IHapHI:IX
COCAUMHECHUAX

3.7

ONpeAeNaTh BUJ XUMHUYECKOW CBs3M (KOBaJIGHTHAs U HOHHAs) B
HEOPraHUYECKUX COCTMHEHUSIX




9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111€r0
00pa3oBaHus

1

ITo Teme: «BCH_IGCTBO N XUMHWYCCKasd pCaKI s

11

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IIOHATHHA: pacTBOD,
AIIEKTPOJINTHI, HEAJIEKTPOJIMTHI, JJIEKTPOJUTHIECKAS AUCCOLUALINS,
peaKIMyu MOHHOTO 0OMEHa, KaTalnu3aTop, XMMHUIECKOE PaBHOBECHE,
oOpaTtumble 51 HEoOpaTUMbIe peakuuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJINTENb,
BOCCTAHOBUTENb, OKHCICHHE M BOCCTaHOBJIECHHUE, aJUIOTPOIUS,
aM(pOTEepHOCTb, XHMMYECKass CBs3b (KOB&JIEGHTHAas, WOHHas,
MeTaJIJIMYECKast), KpUCTAINIMYEcKasi pelETKa, CIUIaBbl, CKOPOCTb
XMMHUYECKON peaKIUU

1.2

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKHUX IMOHITUHI U
IPUMEHATh 3T IOHATHS IpPU OINMCAHMM BEIIECTB U HX
IIPEBPAICHUI

13

COCTaBJIATH ypaBHeHI/ISI 3J'ICKTp0JII/ITI/I‘-ICCKOI>'I Jucconuanmu KucioT,
IIEJIOYeH M COJICH, MOJHBIC M COKPAIIEHHBIC YPaBHEHHS PEaKIUil
WOHHOI0 00OMeHa

14

pacKpbIBaTh CYLIHOCTh OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MOCPeCTBOM COCTAaBJIEHUS 3JIEKTPOHHOTO OajlaHca 3TUX
peakuui

1.5

MMPOBOINTDH paC‘léTH 110 YPaBHCHHIO XUMHYECKOMN pCaKnun

ITo temam: «HemeTayuipl U UX COEOUHEHUA» U «MeTalibl U UX
COEIUHEHUS)

2.1

XapakTepu3oBaTh (OMUCHIBaTH) 0OmUEe U crenupuvecKue
XUMHYECKHE CBOMCTBA TPOCTHIX W  CJIOXHBIX  BEIIECTB,
HOATBEpPXK/Iasi ONHMCAHUE NPUMEpPaAMH MOJIEKYISIPHBIX M HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN

2.2

COCTaBJIATH YpaBHCHHUA peaKuHﬁ, MOATBCPIKAAIOIIUX
CYIICCTBOBAHUEC TCHETUYECKOM  CBSA3H MCXKIY  BCHICCTBaAMU
Pa3JIMIHBIX KJIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX
CTPOCHHA, BO3MOXHOCTHU MPOTCKAHUA XUMHNYCCKUX npeBpameHI/Iﬁ
B Pa3JIMYHBIX YCIIOBUAX

2.4

CJIE0BaTh MpaBUJaM IMOJb30BAaHUS XUMHUYECKOW MOCYAOM U
1abopaTOpHBIM 000PYIOBAHHEM, a TAKXKE MpaBUIaM OOpaIleHus C
BEIIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU IO BBITOTHEHHUIO
1a060PaTOPHBIX XUMUYECKIX OMBITOB MO MOTYYCHHIO M COOMPAHUIO
ra3000pa3HBIX BENIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOJIUTh PEAKIUH, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3jIMYHbBIX BCUICCTB: PaACIIO3HABATH OIILITHBIM HyTeM XJjiopuna-,
Opomun, womua, KapOonar, ¢ocdar, cwImkar, Ccynbdar,
TUAPOKCUAUOHBI, KATUOHBI aMMOHU, NOHbI U3YYCHHBIX MCTAJIJIOB,
MPHUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHMYECKHX BEIIECTB




I1o Teme: «XUMUS U OKpYXKaKOLas cpeaay

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYeCKMX mnoHsTui: [IIK

3.1
BCIIECCTBA, KOPPO3Usd METAJIJIOB
MNPUMCHATH OCHOBHBIC OIICpallkn MBICITUTEIbHOM JACATCIIBHOCTH —
aHajlu3 W CHHTE3, CpPaBHCHHC, 0606I_HGHI/IC, CHUCTEMAaTHU3aluLo,
39 BBIABJICHUC HNPUYIUHHO-CICACTBCHHBIX CBsA3Cl — AJid U3YyUCHUA

CBOICTB BEIECTB M XUMHYECKHX pPEaKIIMii; eCTECTBEHHOHAYYHbIE
METO/bl TO3HAHUS — HAONIOJCHUE, U3MEPEHUE, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peabHbIN U MBICICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1

HepBOHa‘{aJ'ILHbIe XUMHNYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Poib XUMUM B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. ®U3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BEIIECTB

1.2

IlousTHe O MeTomax MHO3HAHWS B XUMHHU. UWCTBIE BEIIECTBA U CMECH.
CrniocoObI paszieneHus cMecei

1.3

ATOMBI M MOJIEKYJBbl. XUMHUYECKHE 31€MEHTbl. CHMBOJBI XUMHYECKHX
aneMeHTOB. IIpocTble W CIOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE
y4€HUe

14

Xumunyeckass ¢opmyna. BaneHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH IIOCTOSHCTBA cocTaBa BewiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHOcuTEnbHA MOJIEKYJIApHas Macca. MaccoBast A0/ XUMHYECKOTO
JJIEMEHTA B COCIUHEHUH

1.5

KonnuecTso Bemectsa. Moisb. MosnspHas Macca. B3auMocBsA3b KOIMUYECTBA,
Macchl U 4HClia CTPYKTYPHBIX €QuHHI] BemecTBa. Pacu€rsl mo gopmynam
XUMHUYECKHUX COCTUHEHUN

1.6

dusnyecKkue U XUMHYCCKHE SIBIICHUS. XUMUYeCcKas peakius 1 e€ Mpu3HaKy.
3aKOH  COXpaHEHHs] MacChl  BEIIECTB. XHWMHUYECKHE  ypaBHEHHUS.
Knaccudukanms XUMHUYECKHMX peaknuid (COCIWHEHHUs, pa3JIoKeHUS,
3aMeleHus, oOMeHa)

1.7

XVWMUYECKUN DJKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYIOH, C
npaBwiaMd  paboTbl B Jaboparopuu © OpuéMaMu  OoOpaleHus cC
1a0opaTopHbIM  000py/OBaHHEM, W3Y4Y€HHE M ONUCaHHE (UBNYECKUX
CBOMCTB 00pasloB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHHE (PU3NUECKHUX
(mnaBneHHe BOCKA, TasHUE JIbJa, pacCTUpaHUE caxapa B CTYIKe, KUIIEHUE U
KOHJIEHCAllMs BOJIbl) U XUMUYECKUX (TOPEHHE CBEUH, IPOKaIMBAHUE MEIHOM
IIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHUCJIOTOW) sIBIEHUH, HAOMOACHUE H
ONKCaHHE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3iiokeHue
caxapa, B3aMMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3sioskeHue
ruapokcuaa Menu(ll) mpu  HarpeBaHuu, B3aMMOJCHUCTBHE JKelie3a C
pactBopom conu wmenu(ll), m3ydenume crmocoboB paszmeneHus cmecer (c
IOMOIIBI0  MarHura, (WIbTPOBAaHWE, BbIIAPUBAHHUE, JUCTHILIALUA,
xpomarorpadus), IpoBeIeHUE OYUCTKH MOBAPEHHOM COJH, HAOIIOJICHHUE U
ONMCAHNUE PE3YJIbTAaTOB INPOBEACHMs ONBITA, WUIIOCTPUPYIOIIETO 3aKOH




COXPAHEHHUs MACChl, CO31aHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPHKHEBBIX )

Baxxneumue npeacTaBuTeaIn HEOPraHMYECKUX BEUIECTB

2.1

Boznyx — cmech razo. CocraB Bo3ayxa. Kucinopon — ajieMeHT U mpoctoe
BelecTBo. HaxoxaeHne Kuciopoaa B mpupoje, GU3NIECKue U XUMUICCKIE
cBoiicTBa (peakiuu roperusi). Okcuapl. [Ipumenenue kucnopoaa. CriocoOsl
MOJIYYeHHUS] KUCJIOpOoJia B JIA0OpaTOpuu W NMpOMbBINLIIEHHOCTH. Kpyrosopor
Kucaoposa B npupojie. O30H — ajuioTpornHas MoauuKalys KUCIopoia

2.2

TernoBoil 3hPexT XUMUUECKONH peakIH, TEPMOXMMHYECKHUE ypaBHEHUS,
9K30- U HHAOTEPMUYECKUE peaKIuu. TOMINBO: yrojib U MeTaH. 3arpsa3HeHue
BO3/lyXa, YCHJIEHHE NapHUKOBOro 3¢ deKTa, pa3pylieHne 030HOBOTO CJIOS

2.3

Bonopon — aneMeHT 1 npocroe BewecTBo. Haxoxnenue Boiopoaa B pupoze,
dbusnueckre ¥ XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CHOCOOBI IMONy4YECHHS.
Kucnots! u conun

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHYECKUM YpaBHEHUSIM

2.5

®uznyeckue cBoiicTBa BOABl. Boma kak pacTBopuTenb. PacTBOpEL.
HacpllieHHblE ¥ HEHACHIIIEHHBIE PACTBOPBL. PacTBOPpMMOCTH BELIECTB B
BoJie. MaccoBas 10151 BEIIECTBa B paCTBOpPE. XUMHUYECKUE CBOWCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MpUpOJE U B KU3HH yesnoBeka. Kpyrosopor
BOJbl B TNPUPOAE. 3arpsi3HEHHE NPUPOAHBIX BojA. OxpaHa W OUYMCTKA
MIPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coenuHeHwnit. Okcunbl. Kitaccupukamms
OKCHJIOB: coJieoOpa3yromue (OCHOBHbBIE, KHCIOTHBIE, aM(pOTEepHBIE) H
HeconeoOpasytomre. Homenknarypa okcunoB. Ou3nyueckiue 1 XUMHUECKUE
cBoiicTBa okcuoB. [lonydyeHne okCHa0B

2.7

OcHoBanus. Kiaccudukanus oOcCHOBaHWM: IMIENOYM W HEPaCTBOPHMBIE
ocHoBaHMs. Homenknarypa ocHoBaHuil. Du3nyeckue M XUMHUYECKHE
cBOMCTBa OCHOBaHUU. [losrydenne ocHOBaHMM

2.8

Kucnotsl. Knaccupukauus kucinor. Homenknarypa kucinor. ®@uznueckue u
XUMHUYECKHE CBOIMCTBa KUCIOT. Psag aktuBHOCcTH MeTaiioB H.H. bekerosa.
ITony4yenue Kkuciaor

2.9

Comu. Homenknarypa coneil. @u3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
Ilonydyenue cosent

2.10

I'ereTmueckas CBI3b MCKIAY KilaCCaMU HECOPTaHUYCCKUX COG)II/IHCHI/Iﬁ

2.11

XWMHUYECKUN OSKCHEPUMEHT: Kadye€CTBEHHOE OIPEICICHUE COAEpKAHUSA
KHCJIOpO/ia B BO3JyXe, MOJIy4YeHHe, cCoOOMpaHue, paclo3HaBaHue U U3ydeHHE
CBOICTB KHMCIIOpO/1a, HAONIIOIEHNE B3aUMO/IEHCTBUS BEILIECTB C KUCIOPOIOM
W YCJIOBHS BO3HMKHOBEHMS U TpEKpalleHus ropeHus (moxkapa),
03HAaKOMJIEHHE C 00pa3llaMyd OKCHIOB U OMHCAHUE UX CBOWCTB, MOJyUYEHUE,
coOupaHue, pacro3HaBaHHE M M3y4YEHUE CBOMCTB BOAOpoAa (TOpEHUE),
B3auMojIeiicTBUE Bojopoaa ¢ okcuaoM menu(ll) (Bo3MoxkHO UCTIONIB30BaHNE
BUJICOMATEPHAJIOB), HAOMOACHHE 00PA3IOB BEIIECTB KOJUYECTBOM | MOIIb,
UCCIIEJIOBAaHHE OCOOCHHOCTEM pPACTBOPEHMSI BEIIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO, MPHUTOTOBIIEHUE PACTBOPOB C OMPEACNEHHONH MacCOBOIA
JoJiell  pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaJlJIaMHU
(HaTpueM W KanblueM) (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPHAIIOB),
ornpeziefieHue PacTBOPOB KHUCIOT M IIEN0Ye C MOMOIIbI0 MHIUKATOPOB,
UCCIIeIOBaHNE 00pa3I[0B HEOPraHWYECKHX BEIIECTB PA3JIUYHBIX KJIACCOB,
HaOJII0JIEHUE M3MEHEHMs OKPACKM WHJIMKATOPOB B PAacTBOpax KHUCIOT H




1Hiesouel, u3ydeHue pzaumosencteus okcuaa meau(ll) ¢ pactsopom cepHoi
KHCJIOTBI, KHUCJIOT C METalllaMH, peakUuil HeHTpanu3aluu, I[OJIydyeHHe
HEpAaCTBOPUMBIX OCHOBAaHUMH, BBITECHEHHE OJHOIO METaUla JPYTUM U3
pacTBOpa COJIM, PELICHNE SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxHelue
KJIACChl HEOPTAHUYECKUX COEAUHEHUI»

Ilepnonnueckuil 3akoH U [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1

[lepBble MONBITKM KJIACCU(PUKALUU XUMHUYECKHX 3JeMeHTOB. [loHsTHe 0
rPYIax CXOAHBIX 3JIEMEHTOB (LIEJIOYHBIE U HIEIOYHO3EMEIbHbBIE METALIIBI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am(oTepHbIe
OKCH/JIbI ¥ TUJPOKCHIbI

3.2

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucreMa XMMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. KoporkomnepuonHas M JIMHHONEpUoIHas (HOpMBI
Ilepuonnueckord cucrteMbl xuMmMuyeckux 3yeMeHTtoB JI.MI. MeHnneneesa.
ITepuoast u rpynnsl. @uU3nUecKkuil CMBICI MOPAIKOBOIO HOMEPA, HOMEPOB
IIEPHO/1a Y TPYIIIBI DJIEMEHTA

3.3

Crpoenune aromoB. CocTaB aTroMHBIX sjaep. M3oTombl.  DNEKTPOHSBI.
CrpoeHue 3JEKTPOHHBIX 000JI04eK aTOMOB IMepBbIX 20 XUMHUYECKUX
anemeHToB [lepnoanueckoit cucrems! .M. MenneneeBa. XapakTepucTuka
XMMHMYECKOI'0 3JIEMEHTa 10 ero mnosnoxeHuto B [lepuoanueckoil cucreme
JA.N. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paauyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUINYECKHX CBOWCTB IO TPYIIAM M IEPHOJAM.
3nauenue llepmommueckoro 3akoHa u llepmonnueckoil  cUCTEMBI
XUMHYECKHX JJIEMEHTOB JUIS pa3BUTHA Hayku U npaktuku. J[.M1. Mennenees
— Y4€HBIN U TPAXIAHUH

3.5

Xumuueckasg cBA3b. KoBajeHTHas (HOJ'IHpHaSI )51 HeHOHHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaT€III>HOCTI) XHMHYCSCKHUX 3JIeMeHTOB. loHHAas CBSI3h

3.6

Crenenb  okucneHus.  OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIE  PEAKLUU.
[Tporeccol okucaeHus u BOCCTaHOBICHHSI. OKUCIUTETN U BOCCTAHOBUTENH

3.7

XVUMUYECKUH SKCIEPUMEHT: H3ydeHHE OOpa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEUCTBUE TMAPOKCHUIA LIMHKA C PACTBOPAMU KHUCIIOT U
HIeJI04eH, IIPOBE/ICHUE  OIIBITOB, WUTFOCTPUPYIOIUX ~ MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU (ropenue, peakuuu
pa3I0XKeHMs!, COeAMHEHNS)

9 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

BemectBo n xumunueckas peakuus. [lopropenue

11

Ilepuonnueckuii 3akoH. Ilepuoanueckas cUCTeMa XUMHUYECKUX DJIEMEHTOB
H.N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHYECKHUX 3JIEMEHTOB MEPBbIX TPEX MEPUOAOB, Kalusl, KaIbIUI U
NX COCOMHEHHM B COOTBSTCTBHHM C IIOJIOXKEHHMEM DJEMEHTOB B
Ileproanyeckoil CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpoeHre BEMIECTBA: BHJbl XMMHUYECKOM CBSI3U. THIBI KPHCTAJUIMYECKUX




pPEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUMNA KPUCTAJUIMYECKOU
pemETKM W BUAA XUMHYECKOM CBs3M. Kiaccudukamuss U HOMEHKIATypa
HEOPTraHWYECKUX BEHIECTB (MEXyHapoJHas U TPUBHAJIbHAS). XUMUUYECKUE
CBOICTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBbIM KJIacCaM HEOPraHUYECKUX
COEMHEHUI, TCHETUYECKAs CBSI3b HEOPraHUUECKUX BEILECTB

1.3

Knaccudukanus XUMHYECKUX PEAKIUN MO pPa3IUYHBIM NpU3HAKaM (110
YUCIYy W COCTaBy YYACTBYIOIIMX B PEAKUUU BELIECTB, I10 TEIJIOBOMY
3 deKTy, M0 U3MEHEHHIO CTETICHEH OKUCICHUS XUMHUECKUX 3JIEMEHTOB, O
0o0paTUMOCTH, IO Y4YacTHIO KaTanu3aTopa). JK30- U SHIOTEPMHUYECKHE
peaxkuuu, TepMOXUMHUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHUYECKON
peakuuu

14

[TonsiTue 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [lonsTue o
TOMOTEHHBIX M TeTePOreHHbIX peakiusx. [loHATHE O XHMHYECKOM
paBHOBecuu. DakTOpbI, BIUAIONIME HA CKOPOCTb XUMHYECKOW pPEaKUuu U
NOJIO)KEHHE XUMHYECKOTO PABHOBECHSI

1.5

OKHUCIIUTEIIEHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMH,  AJIGKTPOHHBIA  OallaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHONW peakiuu. CocCTaBlieHHE ypaBHEHHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMi C HCIOJIb30BAHHEM METOa
DJIGKTPOHHOTO OaslaHca

1.6

Teopus ANEKTPOIUTUYECKOM JIACCOLIMAIUY. DIIEKTPOTUTHI u
HE3JIEKTPOJUThl. KaToHBI, aHMOHBI. MeXaHU3M JUCCOIMAIIMU BEIIECTB C
pa3IMYHBIMU BUAAMHU XUMUYECKOU CBsi3U. CteneHs nucconuanuu. CUibHbIe
U crnadble dIEKTPOIUTHL. Peakiuu MOHHOTO OOMeHa. YCIOBHS MPOTEKaHUS
peakiuii MOHHOTO0 OOMEHa, MOJHBIE U COKpAIIEHHbIE MOHHBIE YPaBHEHHS
peakiuii. CBOMCTBa KUCIIOT, OCHOBaHMI U coJiell B CBETE MPEICTaBICHU 00
ANEKTPOJIUTUYECKON Jucconnanuu. KadecTBEHHbIE pEaKIUH Ha HOHBI.
IlonsTHe 0 ruapoIU3e conei

1.7

XHUMHUYECKUN IKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMHM KPHCTAIIUYECKUX
PELIETOK HEOPraHMYECKUX BEIECTB — METAIJIOB U HeMeTauloB (rpadurta u
ayMasa), CJI0KHBIX BELIECTB (XJIOpua HaTpus); UCCIEeI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XUMHUECKOW pEaKLUUu OT BO3JCHCTBUS pa3iIM4YHBIX (HaKTOPOB;
WCCJIEIOBAHNE  DJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB, IIpoLecca
JUCCOLMALMM  KUCJOT, INeJoYell W cojell (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB); MPOBEIEHUE OMNBITOB, WJUIIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peakiii MOHHOro oOMeHa (0Opa3oBaHME OcCajKa, BBIJEICHHE
raza, oOpa3oBaHHE BOJIbl); OIbBITOB, WJUIIOCTPUPYIOIMIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peaxkuui (ropenue, peaxkuuu
pa3oXKEeHUs,, COETUHEHMs); pPAcllO3HABAaHUE HEOPTaHMYECKHUX BELIECTB C
MIOMOUIbIO0 KaUECTBEHHBIX PEAKLU Ha NOHBI; PEIIEHUE IKCIIEPUMEHTAIbHBIX
3a/1a4

Hemeramier 1 ux COCIMHECHUA

2.1

OOmas xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (uU3MYECKHe CBONCTBA
MPOCTHIX BELIECTB — rajJOreHOB. XMMUYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoJIeliCTBUE C METaJUIaMU, HEMEeTallJIaMy, Iiesio4yamMu). XJIOpOBOAOPO/I.
CoistHasg KHCJIOTa, XHMHUYCCKHC CBOI>'ICTBa, MOJIy4CHHUEC, MPUMCHCHUC.
JelicTBue xjopa M XJOPOBOAOPOJA HAa OpPraHW3M ueloBeka. Baxueniine
XJIOPUJbI U UX HAXOXJICHUC B IPUPOJC

2.2

Obmas xapakrepuctka 31eMeHToB VIA-rpymnmel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHW OkuciaeHus. CTpoeHue M (pusnyeckue




CBOMCTBA IIPOCTBIX BEIIECTB — KHUCIOpOJAa M Cepbl. AJUIOTPOIHBIE
MOIUGUKAIMM  KHCIOpPOAAa U  cepbl. XHUMHMUYECKHE CBOICTBAa  Cepbl.
CepoBonopos, crpoeHue, (uU3NYecCKue U XUMHUYECKHE CBOMCTBa. OKCHABI
ceppl Kak IPEICTaBUTENM KHUCIOTHbIX oOKcuaoB. CepHas KHCIOTa,
¢u3nueckue M XMMHUYECKHE CBOICTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KHUCIOT U crneuupuyeckue). XUMUUYECKHE PEAKLMHU, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MoydyeHus cepHoi kucaoTel. [lpumenenune. Comu
CepHON KHCIIOThl, KayecTBEHHas peakuus Ha cyiabdar-uoH. HaxoxneHnue
Cepbl U €€ COeAUHEHUN B IIpUpoJe. XUMHUECKOE 3arpsiI3HEHUE OKPYXKarolen
Cpebl COCTUHEHUAMHU cepbl (KUCIOTHBIE IOXKM, 3arps3HEHUE BO3AyXa U
BOJI0OEMOB), CITOCOOBI €0 PEI0TBPAICHUS

2.3

OO6mas xapakrepucTuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIC CTCICHU OKHUCJICHUS. A30T, pacIpOCTpaHEHHUE B
npupoze, (u3ndeckne W XUMHYECKHMe cBoicTBa. KpyroBopor aszora B
npupojie. AMMHaK, ero GU3NIECKHe U XMMHYCCKHE CBOWCTBA, MOJYyYCHUE H
npuMeHenne. Comn aMMOHUS, MX (U3UYECKHE M XUMHYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiiysi Ha HOHBI aMMOHUS. A30THasi KHCJIOTa,
e€ mosydeHue, (QU3MUECKHE W XUMHUYCCKHE CBOMCTBa (0OmIMe Kak
NpeJCTaBUTENsl  Kjacca KHCIOT W cnenuduyeckue). Vcmonb3oBaHue
HUTPAaTOB W COJIe aMMOHHSA B KaueCTBE MHHEPAIBbHBIX YIOOpPECHHUU.
XUMHYECKOE 3arps3HCHHE OKPYKAIOUICH Cpelbl COSJAMHEHUSIMH a30Ta
(KHCTIOTHBIE JI0XK]TH, 3arPsSI3HEHUE BO3yXa, TOYBBI U BOJOEMOB)

2.4

®ochop, amwrorporHbie Momudukanuu  pochopa, Puznueckue wu
xumuyeckre cBoiictBa. Oxcun ¢ochopa(V) u  dochopnas xucnora,
¢usznueckue U XUMHYECKHE CBOiicTBa, mosydeHue. lcnonabszoBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX Y100peHUH

2.5

O6mas xapakrepuctuka 31eMeHTOB IVA-rpymnmnbl. OcoOeHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble CTENEHH OKUCJIEHUS. YTIepoJ, auIOTPOIHbIE
MoaudUKaIMU, pacpoCTpaHEHUE B MPUPOJE, (PU3NUYECKHE U XUMUUYECKHE
cBoiictBa. Apncopbuusa. Kpyrosopor yriepoga B mpupone. OKcuisl
yrieposia, ux (pU3MYECKHe W XUMHUYECKHE CBOWCTBA, JEUCTBUE HA >KUBBIC
OpraHu3MBbl, TIOJIyueHHE U MpPUMEHEHHE. OKOJOTMYECKHEe MpoOIeMbl,
cBs3aHHble ¢ okcuaoMm yriepona(lV); rumoresa rimo0ambHOrO MOTEIUICHUS
KJIMMaTa; MNapHUKOBBIA d¢¢eKkT. YroiabHas KUCIOTa U €€ COJH, HX
(1)I/I3I/I‘IeCKI/Ie U XHMHYECKHE CBOI)IICTBa, IMOJIYUCHUE W TMPHUMCEHCHHUC.
KavecTBenHas peakiusi Ha kapOOHAT-HOHBI. Vcronp30BaHHe KapOOHATOB B
6BITy, MCIUIHUHE, MTPOMBINIJICHHOCTH U CEJILCKOM XO3SHUCTBE

2.6

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COETMHEHUSIX
yriepoja (MeTaH, 3TaH, JTHJEH, AlleTUJIeH, 3TaHOJ, INIMLEPUH, YKCyCHas
kucnora). Ix cocraB m xummueckoe crpoeHue. Ilonarue o Guomorndyecku
Ba)XHBIX BEIIECTBAX: XXUpax, Oelkax, yrieBoJax — U UX POJH B KU3HU
yeloBeka. MarepualbHOe E€IMHCTBO OPraHWYeCKUX U HEOpraHM4ecKHX
COEIMHEHUN

2.7

Kpemunii, ero Qusnyeckue W XUMHYECKHE CBOMCTBA, TIOJYYCHHE W
npuMeHenne. CoeMHEHUsT KpeMHUs B nipupoje. OOume npeacTaBieHus 0o
okcuge kpeMuusi(1V) u kpemuueBoi kucinore. CUITMKAThI, UX UCIIOJIb30BAHHE
B 6I>ITy, MCIUIHUHC, TMPOMBIIIICHHOCTH. Baxueiimnme CTPOUTCIILHBIC
MaTepHuaybl: KepaMHuKa, CTEKJIO, IIEMEHT, OCTOH, >kene300eToH. [Ipobiemsr
6630HaCHOFO HCIOJIb30BaHUA CTPOUTCIILHBIX MAaTCpHaJIOB B HOBCGHHGBHOﬁ
KHU3HU




2.8

XUMUYECKUH IKCTIEPUMEHT: M3ydeHHEe 00pa3IoB HEOPTaHMUECKUX BEIIECTB,
CBOICTB COJITHOM KMCJIOTBI; POBEICHUE KAUECTBEHHBIX PEAKIIUN HA XJIOPU/I-
WOHBl W HaOJIOJICHWE TMPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
busznyecknue M XHUMHUYECKHE CBOMCTBA TaJIOT€HOB M UX COEIUHEHUMN
(BO3MO>HO MCIOJIB30BAHUE BUCOMATEPUATIOB); 03HAKOMIICHHE C 00pa3aMu
XJIOpUJIOB (TaJOreHUJ0B); O3HAKOMJIEHME C o0pa3namMu cepbl U €€
COCIMHEHUSIMU (BO3MOXKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB);
HaOmo/leHue  mpolecca  oOyrnuBaHus — caxapa  NHOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOThI; M3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBIeHHON CEpHOI KHUCIOTHI, MPOBEIEHHWE KAYECTBEHHOW peakIuu Ha
cynb(haT-uoH U HaOIIOJCHHE MpU3HAKa e€ MPOTCKaHUs; O03HAKOMIICHUE C
(bu3MYeCKUMHU CBOMCTBaMHU a3oTa, (ochopa M UX COCTUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATCPUAIOB), OOpa3liaMyd a30THBIX U (HOCHOPHBIX
ynoOpeHuit; mnonydeHue, coOupaHue, paclio3HaBaHHE M H3y4y€HHE CBOMCTB
aMMUaKa; TPOBEACHHE KAaYeCTBCHHBIX PEAKIIUi Ha MOH aMMOHHUS U Qocdar-
MOH U U3Y4YeHUE T[PU3HAKOB MX IMPOTEKaHWs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO (BO3MOXHO MCIIOJIB30BAHKE
BUJICOMATEPHAJIOB); U3yYCHHE MOJECH KpUCTANTMYECKUX PEeIETOK anmasa,
rpadura, ¢ymaepeHa; O3HAKOMIIGHHE C  TPOIECCOM  aacopOuuu
pacTBOPEHHBIX  BEHIECTB  AKTUBHUPOBAHHBIM YIVIEM U YCTPOMCTBOM
MPOTUBOTa3a; MOJIy4YeHHe, COOUpaHue, paclio3HaBaHUE U U3YUYECHUE CBOMCTB
VIJIEKHUCIIOTO Ta3a; MPOBEJACHHE KAUYEeCTBEHHBIX pEakluil Ha KapOoHAT- U
CUJIMKAT-WUOHBl M HM3yYEHHE MPU3HAKOB WX IPOTEKAHUS; O3HAKOMIICHHE C
MPOIYKIIUEH CUITMKATHOU MPOMBIIIIICHHOCTH; PEIIEHUE IKCIIEPUMEHTATBHBIX
3a1a4 1o Teme «BakHeillre HeMeTaJJIbl U UX COCIMHEHUS

Mertamisl 1 ux COCINHCHUA

3.1

OO0mias xapakTepUCTUKAa XUMHYECKUX AJIIEMEHTOB — METAJIJIOB Ha OCHOBAaHUH
ux nosioxeHus B llepronnueckod cucremMe XMMHUECKHUX 3yemeHToB JI.M.
MenneneeBa u crpoeHusi atomoB. CTpoeHHE MeETaIOB. MeTalmudeckas
CBSI3b M METAJUIMYECKash KPUCTAIUIMYECKAs] PEMIETKA. DIEKTPOXUMUUYECKHM
Pl HAIIPSKEHUN METaJIOB

3.2

dusnueckue M XHMHUYECKHE CcBoiicTBa MeramuioB. OOmme crnocoOsl
nojxy4eHus: MetamioB. [ToHATHE 0 KOPPO3UM METAIIIIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CriaBsl (CTajib, YyryH, AIOPATIOMUHUAN, OpOH3a) U
UX IPUMEHEHHE B OBITY M MPOMBIIIIEHHOCTH

3.3

[Ilenounbie MeTaIbl: MOJNOXKEHUE B [lepuoanyeckoil cucreMe XUMMHYECKUX
anementoB .M. MeHnzeneeBa; CTpOCHHME HX aTOMOB; HAXOXIEHHUE B
npupoge. Pusndeckue W XUMHYECKHE CBOWCTBA (Ha TpUMEpEe HATpHUS U
kamus). OKCUIBl ¥ THIPOKCHUIIBI HATpus M Kanmus. [I[puMeHeHne MIeT0oYHbIX
METAJJI0B B UX COCTUHEHINHN

3.4

Illenouyno3eMenbHEIE METANIBI MarHuii ©W  KaJdbUi: IIOJOXKEHHE B
[lepuoanueckoit cucteme xumuueckux anemeHtoB J[.M. Menneneena;
CTPOEHHE MX aTOMOB; HaxXOXJeHUEe B npupoje. Pu3nueckue U XMMUUYECKHE
CBOMCTBA MarHus W KaJblusa. BaxxHeHIme coenuHEHUsS KaibIus (OKCHI,
TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHeHUs

3.5

AnromuHui: nonokenue B Ilepuonuueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.W. MenpeneeBa; CTpo€HUE aToma; HaXOXKIAEHUE B mpupoje. Ouznueckue u
XMMHYECKHE CBOWCTBA allOMHHHUS. AMQOTEpHbIE CBOWCTBa OKCHAA U
THJIPOKCUIA ATFOMUHMS

3.6

Kenezo: nonoxenue B Ilepuoanueckoil cucTeMe XHMHUYECKUX HJIEMEHTOB




J.1. MenzeneeBa; CTpOCHHE aTOMa; HAX0XKACHHUE B Ipupoe. Pusnyeckue u
XUMUYECKHE CBOMCTBA xene3a. Okcunbl, THAPOKCcUIbl U conu xene3a(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MOJTyYeHUE

3.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMIJIGHHE C oOpaslamMu METauioB |
CIUIaBOB, UX (DU3MYECKHMMH CBONCTBAMH; H3yU€HHUE PE3YyJIbTaTOB KOPPO3UU
METAJIJIOB (BO3MOXHO HCIOJIb30BAaHUE BHUJEOMATEPUANIOB), OCOOEHHOCTEMN
B3aMMOJICHCTBHUSl OKCHJa Kajdblusi W HaTpus C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BHUJIEOMATEPHAIIOB); UCCIEAOBAHUE CBOMCTB KECTKOM BOJBIL;
mpolecca TOpeHHs Kele3a B KHCIopojae (BO3MOXKHO HCIOJB30BaHUE
BUIEOMATEPHUAJIOB); IMPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIUi Ha
HOHBI (MarHusi, Kamblus, amoMuHus, nuaka, skenesa(ll) u xemesa(lll),
meau(ll); naOmoneHue W omMcaHue MPOLECCOB OKPAIIMBAHUS IIAMEHU
MOHAMM HATpWsl, Kalusg U  Kajblusd (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB); HCCIICOBaHHE aM(POTEPHBIX CBOWCTB THIPOKCHIA
ATIOMUHUS U THJIPOKCHJIA IIMHKA; PEIICHHE IKCIEPUMEHTANbHBIX 33]a4 IO
TeMme «BakHelne MeTaibl U UX COCTUHEHUSD)

XuMus U OKpYyXKaromas cpcaa

4.1

HoBrle MaTCpHrajibl U TCXHOJIOIHHU. BemectBa u MaTcpuajibl B IMOBCETHEBHOM
JKU3HH YCI0BEKA. XUMHSI U 300pPOBLE. be3omacHoe MCo0abp30BaHNE BEIIECTB
Hn XUMHWYCCKUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomb IIpu XUMHYCCKHUX OXKOrax
N OTPABJICHUAX

4.2

OCHOBBI  9KOJIOIMYECKOM  IpaMOTHOCTH. XUMHUYECKOE  3arps3HEHUE
okpyxatwmed cpeasl IIJIK. Ponp XuUMUM B pemIEHUMH 3SKOJOTHYECKHX
npobisieM. [TpupoiHble HCTOYHUKH YIIIEBOAOPOJOB (Yrojib, IPUPOIHBIN ras,
He(Th), NPOIYKTHI UX NEepepabOTKH, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

4.3

XUMHYECKUN HKCIIEPUMEHT: H3y4yeHHE OOpas3IoB MaTepHayioB (CTEKIIO,
CIUTIaBbl METAJUIOB, TOJUMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 00111ero 00pa3zoBaHusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TO03HAaBAEMOCTH SBJIICHUN NPUPOJbI, TOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH  OCHOB  XMMHUYECKOW HAyKH Kak  oOjacTtu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIEH KyIbTYphl U
MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO
oO11ecTBa; MOHMMAaHUE MECTa XUMHH CPE APYTUX €CTECTBEHHBIX

HayK

1.2

O HAaY4YHbBIX METOJAX IMO3HAHHA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX
U TCOPCTUUCCKUX MCTOHAaX HCCICAOBAHUS BCHICCTB U U3YUYCHUIA
XUMHUYCCKHUX peaKuHﬁ; YMCHHUEC HCIIOJIB30BaTb MOACIU  JIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax nPoPecCHOHATBHON IESITENbHOCTH, CBS3aHHBIX C
XUMUEH U COBPpCMCHHBIMU TCXHOJOTUSIMHU, OCHOBAHHBIMHU Ha
JOCTHKCHUSX XUMHUYECKOH HAyKH, YTO TO3BOJHUT OOYYaIOMIMMCS
paccMaTpuBaTh ~ XUMHIO  Kak  cdepy  cBoel  Oyayuieit
npodeCCHOHATIBHON AEATENIbHOCTH M C/ieflaTh OCO3HAHHBIA BBIOOP
XUMUU KaK TpO(UIBHOTO TpeIMeTa MpH Mepexojie Ha ypPOBEHb
cpeHero o01ero oOpa3oBaHus

Biianenne cucreMol XMMHYECKMX 3HAHWW M YMEHHME IPUMEHSATH
CUCTEMY XMMHUYECKUX 3HAHUMN, KOTOPast BKIIOYAET:

2.1

BRKHEHIINE XUMHUYECKHE IOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OJIHOPOIHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHAas U MOJIEKYJIIpHAs
Macchl, KOJJMYECTBO BEIECTBA, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIM
00bEM, OKCHJ], KUCIIOTa, OCHOBAHHE, COJb (CPEeIHss), XUMHUYECKas
peaKlys, peakiuu COCTUHEHUS, pPEeaKIH pPa3JIoKEHUs, peaKklnuu
3aMelleHHUs], peaKlIud 0OMEHa, TEIIOBOi A PEKT peakiuu, 3K30- U
SH/IOTEPMHUYECKHE PEAKIIUU, PACTBOP, MACCOBAs J10JI1 XUMHUYECKOTO
JJIEMEHTa B COEIMHEHWM, MaccoBas JOJIsl M IMPOLIEHTHas
KOHIIGHTpAalLlMsl BEUIECTBa B PACTBOpE, SAPO aTroma, 3JIEKTPOHHBIH
CIIOW aroma, aTOMHas OpOUTalb, paJuyCc aToMa, BaJICHTHOCTb,
CTETEHb OKHUCIIEHUS, XUMUYECKasl CBSA3b, JIEKTPOOTPHUILIATEILHOCTD,
NOJISIpHAs W HEMOJIApHAs KOBAJEHTHAas CBS3b, HOHHAs CBS3b,
MeTaJulnyecKas CBsI3b, KpHUCTaUIMUEcKass pemeérka (aToMHas,
MOHHAs, MeTaJUTMuecKas, MOJEKYJspHas), HOH, KaTWOH, aHHOH,
AIIEKTPOJIUT M HEIIEKTPOJIUT, ANEKTPOIUTHYECKAs AUCCOLMAINS,
pPEaKIMy HMOHHOTO OOMEHA, OKHCIMTEIbHO-BOCCTAHOBUTEIHHbIC
peaKklMy, OKUCIUTEb W  BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTAHOBJICHHE, AIIEKTPOJIN3, XMMHUYECKOE  PABHOBECHE,
oOpatrMble W HEOOpaTHMbIE PEAKIMH, CKOPOCTh XHUMHYECKON
peakumu, karanusarop, IIJIK, koppo3us meramios, cruiaBbl

2.2

OCHOBOIIOJIAralollue 3aKOHbI XUMHUU: 3aKOH COXPAHEHMS MaccChl,
nepuoguueckui 3akoH /.M. MenpaeneeBa, 3aKOH NOCTOSIHCTBA




coCTaBa, 3aKOH ABora;[po

2.3

TEOPUM  XMMHHU:  aTOMHO-MOJIEKYJSpHass  TEOpHs,  Teopus
AJIEKTPOJINTUYECKON JUCCOLUAUU

Brnagenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE TPABWIBHO WCIIONB30BaTh HW3YYCHHBIC BEIIECTBA H
MaTepHuaibl (B TOM YHCIE MUHEpalIbHBIC YIOOPEHHS, METaLTbl U
CIUTaBbl, TMPOJIYKTHI TEpepabOTKU TPHUPOIHBIX HCTOYHHKOB
yIJIeBOOpOoAOB (yrisi, MPUPOJHOTO Tasza, HedTtw) B OHITY,
CEJIbCKOM XO3S1CTBE, HAa TMPOU3BOACTBE M MOHMMAHHE 3HAYCHHUS
KHPOB, OEJKOB, YIJIEBOJIOB Ul OpraHW3Ma 4YelIOBeKa, YMEHHUE
MPOTHO3MPOBATH BIUSHUE BEIICCTB U XUMHUYECKHX IMPOIIECCOB Ha
OPraHu3M 4YeJIOBEKa U OKPYKAIOIIYIO IPUPOTHYIO CPEY

3.2

YMCHUEC UHTCTPUPOBATE XUMHUUYCCKUC 3HAHUSA CO 3HAHUAMU APYIrux
y‘Ie6HLIX IpeaAMETOB

3.3

HAIU4YUEe OmbiTa paboOThl C  Pa3IUYHBIMH  HMCTOYHHUKAMH
uHpopMaluu TO XUMHUU (Hay4dHas W HAy4YHO-TIONYJSpHAs
JUTEepaTypa, CJIOBapH, CIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IHCI)OpMaIII/IIO O BCIHICCTBAX, HMX
MNpeBpalICHUAX HW  I[MPAKTUYCCKOM IPUMCHCHHUHM W  YMCHHC
KCIIOJIb30BaTh €€ JJIA pCHICHUA y‘IC6HO'H03HaBaTeJ'IBHBIX 3aJa4

Brnanenne ocHOBaMH MOHSATHHHOTO ammapara U CHMBOJHMYECKOTO
A3bIKa XMMMH JUI  COCTaBJIeHUs (OpMYyJT HEOpPraHHMYECKUX
BEIIECTB, YPAaBHEHUN  XUMHUYECKUX  pEaKIUi;  OCHOBaMH
xuMugeckoit HomeHksatypsl (IUPAC u TpuBHagbHON)

YMeHune 0ObSICHITh CBSI3b MOJIOKEHUS dNieMeHTa B [lepuonnyeckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsn sjapa, oOlee YHCIo
AIIEKTPOHOB), PACIpeeIeHUEM 3JIEKTPOHOB IO IHEPreTHUECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHUOAOB, KA M KAJIbIIUS

[IpencraBienne O NOEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pagmnyc aToma,
AIEKTPOOTPHUIATEIIBHOCTE), MPOCTHIX W CJOXKHBIX BEIIECTB OT
MOJIOKEHUs 3JeMEeHTOB B llepuoanueckoil cucteme (B MalbIX
nepuofax M TIJVIABHBIX HOJTPYIMIAx) W 3JIEKTPOHHOIO CTPOCHHUS
aroMa

YMmenue kinaccuumpoBarth:

7.1

XUMHUYECKHUEC DJICMEHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHWYCCKUEC PCAKIINU

YMEHUE ONpeAeIATh:

8.1

BAJICHTHOCTD M CTCIICHDb OKHUCJICHHUA XUMUYCCKUX 3JIEMCHTOB, 3apsa
HOHa

8.2

BHUJl XMMHUUYECKOU CBSI3M M TUIl KPUCTAUIMYECKOU CTPYKTYPBI B
COCTMHEHUAX

8.3

XapakTep cpeapl B BOJHBIX pacTBOpax BEMIECTB (KHUCIOT,
OCHOBaHUM)




8.4

OKHUCJIHUTCIIb U BOCCTaAHOBHUTCIIb

9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOJ, Ipadur, ammas,
9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPHMA, KA, MarHui,
KaJIBIIM, aTFOMHHMH, JKEJIE30)
CJIOXHBIX BEIIECTB, B TOM YHCIE MX BOJIHBIX pacTBOpPOB (BOa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCHJIBI
9.2 metawioB I-11A rpynm, amomunus, meau (1), nuaka, xenesa (1l u
I1), oxcuner yrnepona (Il u 1V), xpemuus (1V), azora u dpocdopa
(1 u V), cepst (IV u V1), cepancras, cepHas, a30THCTas1, a30THAas,
dbocdopHasi, yroipHas, KpeMHUEBAsI KUCIOTA M UX COJIH)
MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOMCTBa BEUIECTB B
93 3aBHCHMOCTH OT X COCTaBa M CTPOCHUS, IPUMEHEHUE BEIICCTB B
' 3aBHCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTEKAHHUS
XUMHUYECKHUX TIPEBPAIICHHUI B PA3JIMYHBIX YCIOBHSIX
10 YMeHHEe COCTaBJSITH MOJICKYJSIPHBIE W HWOHHBIE YpPaBHEHHS
peaxiuii, B TOM 4ucJe:
10.1 peaxkiuii HFOHHOTro oOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
10.3 WUTIOCTPUPYIONIMX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrmim) HEOPraHUYECKNX BEIIECTB
10.4 MIOITBEPIKIAIONIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXTYy HUMH
11 YMeHue BBIYUCISTE (IPOBOJUTH PACUEThI):
111 OTHOCHUTENIHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJFO XHMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSM XUMHYECKHUX pPEaKIHid U HAXOAUTh KOJIUYECTBO
' BellecTBa, 00bEM M MacCy peareHTOB WIH MPOJYKTOB PeaKuu
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJJaMH HAy4dyHOro To3HaHUs (HabmoaeHue,
191 U3MEpEeHUe, OKCIICPUMEHT, MOJICIHUPOBAHUE) TIPH H3YUCHHH
' BEIIECTB M XUMHUYECKHX SBIEHUH; yMeHue CchOpMyInpoBaTh
IPOOJIEMY | MTPEJIIOKUTE YTH €€ PeIICHUS
122 Oe3omacHoil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKON
' MOCY/I0H M JIa0OpaTOPHBIM 00OPYIOBAHHEM
mpaBujaMd  0€301acHOTO  OOpalieHus ¢ BEHIECTBaMHU,
UCTIONIb3YEMBIMU B TIOBCETHEBHOU KU3HU, MPABUIAMHU MOBEACHHUS
123 B IENAX COEpPeKEeHHs 370pPOBbSI W OKpPYKAIOMIEH MPUPOAHON
' Cpelbl;, MOHUMaHUE Bpeda (OMACHOCTH) BO3JCHCTBUS HA JKUBBIC
OpraHu3Mbl OIpPEAeIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIECHUS U
MIPEIOTBPAIICHHS MX BPEIHOTO BO3ACHCTBUS
13 Hanuuue MPaKTUYECKUX HaBBIKOB TJTAHUPOBAHMUS u
OCYIIECTBIICHUS CIICIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 U3Y4YeHHE W  ONucaHue (U3MYECKUX CBOWCTB  BEIIECTB;

O3HAaKOMJICHHE C (1)I/IBI/I‘IGCKI/IMI/I N XUMHYCCKUMH SBJICHUAMMU,




OIIBITHI, WMIIIOCTPHUPYIOIIUE IPU3HAKU IPOTEKAHUS XUMHUYECKUX
peakui

13.2

HN3Yy4YCHUC crmoco0oB pasaciICHusA cMmecent

13.3

MOJIydeHUE KHUCIOpOJa W H3YyYEHHUE €ro CBOICTB; MOJIy4YeHUE
BOJIOPO/Ia U M3YUYEHHUE €TI0 CBOMCTB; MOJTYyYEHUE YTICKUCIOTO Ta3a
M U3YUYECHHUE €r0 CBOMCTB; MOJYyYECHHE aMMHAKa U HU3yYEHHUE €ro
CBOMCTB

13.4

MPUTOTOBJICHHE PACTBOPOB C OMpPENEIEHHON MaccoBOM Joei
pacTBOPEHHOTrO BEILIECTBA

13.5

IpUMEHEHHE  HMHAMKATopoB  (JlakMyca,  METHJIOpaHxka |
denondranenna) s onpeneNeHus XapakTepa Cpebl B pacTBOpax
KUCJIOT U LIeJIouei

13.6

UCCIIEIOBAHME M OIMCAaHHE CBOWCTB HEOPraHMYECKHX BEIIECTB
pa3IMuYHBIX ~ KJIACCOB; M3Y4YEHHE B3aUMOJEHCTBUS KHCIOT C
MeTaJUIaMH, OKCHJIaMH METaJUIOB, PacTBOPUMBIMHU U
HEpacTBOPUMbBIMU OCHOBaHMSIMU, COJISIMU; HOJIy4EeHHE
HEpacCTBOPUMBIX OCHOBAHUM; BBITECHEHUE OJHOTO METaJlIa JPYyTruM
U3 pacTBOpa COJM; HCCIEAOBaHME aM(OTEpPHBIX CBOWCTB
I'MJPOKCUI0B AJIFOMUHMS U IIMHKA

13.7

pelIeHHe SKCIEePUMEHTAIbHBIX 3a/ad 1o TemaM: «OCHOBHBIE
KJIACCHl HEOPTraHWYECKUX COCIUHCHHI; «DIEKTPOIUTHIECKAs
aucconuanusay; «BaxkHeWlne HeMeTalllIbl U WX COSJTUHCHUSY;
«BaxxHelme MeTaIbl ¥ UX COSIMHEHMSI

13.8

XMUMUYECKHE  3KCIIEPUMEHTBl, WJUIIOCTPUPYIOIINE  NPU3HAKU
NPOTEKaHMS PEaKINii HOHHOTO OOMEHa; KadeCTBEHHBIE peaKIui Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX MOHBL: XJIOPHI-, OPOMHI-,
nonua-, cyiabdar-, ¢docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TMJIPOKCUA-UOHBI, KaTHOHBl ~aMMOHHS, MAarHus, KaJbIMs,
TIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2+), IMHKA

14

VYMmeHnue:

141

NPpEACTaBJIATL PE3YJbTAThl JSKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABJIATE OMIIMPHUYCCKUC
3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBsA3HU MCKAY pCajIbHO Ha6J'IIO)IaeMBIMI/I
XUMHUYCCKUMHU SABJICHUAMHW MW IIpoHecCaMH, HIPOUCXOOAIIUMH B
Makpo- MW MHKPOMHUDE, OOBICHATH MMPUYIUHBI MHOFOO6pa3I/I}I
BCIICCTB




INEPEYEHbB 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHWHU

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUS

1

HepBOHa‘-IaJIBHbIG XUMHNYCCKUC ITOHATHUA

1.1

YucTeie BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

ATOMBEI U MOJICKYJIbBI. Xumudaeckrue 3eMeHThI. CHUMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTbIG 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumudaeckas (bOpMy.]'Ia. BanenTHOCTE aTOMOB XHMHYECKHX 3JIEMEHTOB.
CreneHb OKHCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTEIbHAS aTOMHAas Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHad Macca. MaccoBasgs 70781 XHMMHYECKOI'O
9JICMCHTa B COCIMHCHHUHN

1.5

KonuuectBo BemectBa. Monb. Momsipaast macca. MosspHbIii 00bEM ra3oB.
B3anmocBsI3b KOJIMYeCTBa, MACChl M YHCIIA CTPYKTYPHBIX €TUHUI] BEIIECTBA

1.6

Ddusznyeckrue U XUMHUYCCKHUE SIBIICHUSA. XUMHUUICCKAs peakuug nu eé IMPU3HAKH.
3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YPpaBHCHUA

[Mepuomuyueckuii 3akoH u [leproguueckas cucTeMa XUMHUYECKUX JJIEMEHTOB
J.W. MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuognuecknii 3akoH. Ilepuonmyeckas cucreMa XMMHUYECKHX DJIEMEHTOB
.. Menneneesa. Ilepuonbsl u rpynnel. @PU3NYECKUN CMBICT MOPSIKOBOIO
HOMEpa, HOMEPOB NEPHOJA U IPYNIIBI DJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX sA1iep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aToOMOB TEpBBIX 20 XMMHYECKUX DJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XUMHYECKHX JJIEMEHTOB IEpPBbIX
TpEX MIEPHOJIOB, KaJus, KaJIbLUS (paguyca aTOMOB,
AIIEKTPOOTPHULIATETLHOCTH, METAIINYECKUX U HEMETaNIMYECKUX CBOMCTB) U
UX COCOUHEHUH B COOTBETCTBUM C IIOJIOXKCHHUEM  DIEMEHTOB B
Ilepnonueckol CcUCTEME U CTPOCHHEM MX aTOMOB

CTpoeHue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOHHpHaSI )51 HCHOHHpHaH) CBA3b.
SHeKTpOOTpI/IHaTeJ'H)HOCTI) XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.
Mertamnuydeckas CBI3b

3.2

Tumbl KpUCTATMYECKUX PEHIETOK (aTOMHas, HMOHHAs, METaJJIMYecKasi),
3aBUCUMOCTbh CBOWCTB BEIIECTBA OT THNA KPUCTAIUIMYECKON PEIIETKU U BUA
XUMHUYECKOU CBSA3U

Baxneriye npeacraBuTENM HEOPTaHMYECKHX BellecTB. Hemertamwibl U ux
coeaqruHeHusI. MeTayuibl U UX COEUHEHUS

4.1

Knaccudukanus m HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUI: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecoJeo0pa3yoIre; OCHOBAaHUHN (IIENOYM M HEPACTBOPHMBIE OCHOBAHWS);
KHUCTIOT (KHCIIOpOAcOoAepkallue M OECKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJIeHl (CPEIHUX U KUCIBIX)

4.2

dusnueckue M XHUMHUYECKHE CBOWCTBA IPOCTBIX BEIIECTB-HEMETAIIOB:
BOJIOPO/JIA, XJIOpA, KHCIOPOJa, Cephl, a30Ta, pocopa, yriepoaa, KpEeMHHUS




4.3

®Pu3nyecKkue U XMMUYECKHE CBOMCTBA IIPOCTHIX BEIECTB-METAIIOB: JIUTHS,
HaTpusd,  Kalusd, Marius W KajubUus,  QJIIOMMHHS,  JKeJesa.
DJEKTPOXUMHUYECKHUH psii HAIIPSHKEHUH METaJIIOB

4.4

@u3nyeckue M XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COCIUHEHUU
HEMETAJJIOB: XJIOPOBOJAOPOA, CEPOBOAOPOAA, aMMHAaKa

4.5

dusnyecKkue ¥ XMMUYCCKHE CBOMCTBA OKCHI0B HemeTaioB: cepol (1V, VI),
asora(ll, 1V, V), docdhopa(lll, V), yraepoma(ll, 1V), xpemuusa(lV).
[ToryueHne OKCHIOB HEMETAIIOB

4.6

Xumuyeckue cBoiictBa okcuioB: MetawioB |A—IA rpymm, munka, megu(ll) u
xesesa(ll, 11). TTomydenne OKCHIOB METAIIIIOB

4.7

XVWMUYECKHUE CBOHCTBA OCHOBaHHMA U aM(OTEpHBIX THUIPOKCHIOB (Ha
npuMepe TUIPOKCHUIOB allFOMHUHUSA, *kKele3a, uHKa). [lomyuenne ocHoBaHUi
1 aM()OTEPHBIX THAPOKCUIOB

4.8

O6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOHOM, CEPHUCTOM, CEpPHOM, a30THOM, PocPOpHOH, KPEMHHUEBOH,
yrosibHOM. OcoOble XMMHUYECKHUE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM KucnoT. [lonyyeHue kucior

4.9

OO61re xuMHYECKHe CBOMCTBa cpeiHuX coneil. [lonydenue coneit

4.10

[Tony4yenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,
YIJIEKKMCIIOTO Ta3a B JIA00paTopuu

411

[TonyyeHnne ammmuaka, CEpHOM M a30THOM KHCIOT B IPOMBIIUIEHHOCTH.
OO61re crnocoObl MOJYyYEHUS! METAJIIOB

4.12

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COE€TUHEHUI

XHUMHYECKHUE pCaKknuu

5.1

Knaccudukanus XuMHUUeCKUX peakiuil Mo pa3IMyHbIM MIPU3HAKAM: 110 YHCITY
U COCTaBy YYaCTBYIOLIUX B PEaKLUHU BEIIECTB, IO TEIUIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTEIICHEW OKHMCIICHHs] XUMHYECKUX 2JIEMEHTOB

5.2

TemoBoil 3¢ (deKT XMMHUYECKON peakuu, TEPMOXMMHUYECKHE YpaBHEHHUS.
OK30- U DHIOTEPMUYECKUE peaknU. TepMOXUMUYECKUE YPABHEHMUSI

5.3

OKHCTUTENIBHOBOCCTAHOBUTENbHBIE peaxkuuu. Oxucaurenu u
BoccTaHOBUTENHU. [Ipoliecchl OKMCIEHUS U BOCCTAHOBJIEHHS. DJIEKTPOHHBIN
OasaHC OKMCIUTEIbHOBOCCTAHOBUTEJIBHOM PEAKIIUU

5.4

Teopuss  SIEKTPOJUTHYECKONM  JTUCCOLIMAIWH. Katunownsl, AHHWOHBI.
DNEKTPOIUTH U HEINEKTPOIHUTHI. CUIIbHBIE U clabbie 3MeKTpoauThl. CTeneHb
JUCCOIMAIIN

5.5

Peakmun moHHOTO 0OMEHa. Y CIIOBUS MPOTEKAHMSI PeaKIMii HOHHOTO OOMEHa,
TIOJTHBIE M COKpPAIIEHHbIC NOHHBIC YPABHEHUS PEAKIUN

XHUMHS ¥ OKpYXKaronas cpeia

6.1

BemectBa u maTepuanibl B MOBCEIHEBHOW >KM3HMU 4elloBeka. be3omacHoe
HCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKHX DPEaKIHUi B J1TabopaTopuu U OBITY.
[TepBasi mTOMOIIb TPH XUMUYECKHUX 0XKOTAX M OTPABICHUSIX

6.2

XVUMUYECKOE 3arpsi3HEHUE OKpYXKalomied cpeapl (KUCIOTHBIE —JTOXK[IH,
3arpsi3HEHNE MOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAIICHHUS
[Ipenenbhnas nonmyctumasi koHueHtpanus BeuiectB (IIJK). Ponp xumuum B
PEIICHUH JKOJIOTHYECKUX TpoOiieM. YcuiieHHe TMapHUKoBoro i3ddexra,
pa3pylLieHre 030HOBOIO CJI0sI




[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTUHCHHUN B
OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CelbCKOM Xo3siiicte. [IpumeHeHue

6.3 METaJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPAJTIOMHHHNA, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH UX coenuHeHud. [loHsATHE O KOpPpO3UMM METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4 [TpupoaHbIE MCTOYHUKH YTICBOJIOPOAOB (Yroib, MPUPOIHBIA Ta3, HEDTH),

' MIPOJIYKTHI MX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJIECHHOCTH
[lepBoHaYaNbHBIC TIOHATHS 00 OPTaHMYECKHX BEIIECTBAX KAK O COCTMHEHUSIX
6.5 yriepoaa (MeTaH, 3TaH, STWJICH, aleTWIeH, 3TaHOJ, IJIMLEPUH, YKCYCHas
' kucnora). [loHsTHE O OHMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpaX, OCKax,
yIIIeBOJIaX — M UX POJIH B )KU3HU YEJIOBEKA

7 Pacuérer:

7.1 1o (opMyaM XMMUYECKHX COCAMHEHUM

7.2 MaccChl (MacCcoBOI) JOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE

7.3 0 XUMUYECKHM YPaBHEHUSIM




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

O.C. I'abpuens, U.I'. Octpoymos, C.A. CnaakoB Xumus § kinacc M:
[Ipoceemenue
O.C. I'abpuensn, U.I'. Octpoymos, C.A. CraakoB Xumus 9 kinacc M.
[Ipoceemenue

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

MeTtoanueckue mocodus Ha caiire https://go.prosv.ru/chem

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://Mmonypokun.pd

https://resh.edu.ru



https://m.edsoo.ru/7f413368
https://моиуроки.рф/
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