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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeabHOI MPOrpaMMbl OCHOBHOT'O 0011I€T0 00pa30BaHus, PEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl y4eOHOTro npeaMera « XuMHUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma mo xumuu Aa€T MPEICTABICHUE O IENsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIMMUXCA CPEACTBAMU yYEOHOTO
IIpEeIMETa, YCTaHaBIINBAECT 00s13aTeNIbHOE MPEIMETHOE coAeprKaHHue,
[IPEyCMAaTPUBAECT PACIpPEICICHUE €ro Mo KijlaccaM U CTPYKTYpUPOBAHHUE IIO
pa3zgenaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEAEISET KOJIMYECTBEHHBIC U
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COIEpKaHMUS, PEKOMEH1YyEMYIO
MOCJIEIOBATEILHOCTh ~ M3YUYECHUS XHMHUHA C YYETOM  MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEeN  00yYaroluXxcsi, OINpeAeNseT BO3MOXKXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMIA K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJIeH U3yUYeHUs MpPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATEILHOCTH O0O0YyYalolmerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHUWE XUMHHU CIYXUT OCHOBOM Juisi (OPMUPOBAHHMS MUPOBO33PEHUS
00yyaroIierocs, ero MpeACTaBICHU O MaTEpUAIbLHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH MPEICTAaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs rio0ajbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
NUIIEBOM M 3KOJOTMYECKON O€30MaCHOCTH, POOJIEM 3APaBOOXPAHEHHUS.

N3yuyenne xumunn:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM  JJiS  CaMOpa3BUTUA U
dbopMHUpOBaHUA KYJIbTYpPbI IMYHOCTH, €€ 00111ei U (PyHKIIMOHATIbLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSTEIHHOW  y4eOHOW  JAESTEIBHOCTH,
IKCIIEPUMEHTATILHBIX M HCCIEJOBATEIBCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM eI TebHOCTH;

3HAKOMHUT CO CIHENU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIS[Ia HA €UHCTBO MPUPOBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJarOIINXCS;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKU OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS] W MOJy4YeHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4Ye€OHBbIX NpeaMeToB: «OKpYyKaroHUid MUp»,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Knacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIIENOBATEIHCKON
NEATEeIbHOCTH, OCBOEHUU TpaBUJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICATCILHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBICHUS
OKPYIKAaIOIIEer0o MHpa, WCIOJIB3ys 3HAHWUS M OIBIT, MOJYYEHHBIC MPHU HU3YYECHUHU
XUMUHU, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3HoOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B MEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU AAJbHEUIIEro
0o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHavabHbIEe XMMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KU3HU YEJIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
Crnoco0sI pa3jeneHus cMecei.

ATOMBI W MOJNEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CUMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie u CloKHbBIE BelllecTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumnueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAasE aTOMHas —Macca.
OtHOcuTENnbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi JOJIsl XUMHYECKOTO 3JIEMEHTA B
COEIMHECHUM.

KomnuectBo BemectBa. Monbs. Monsipaas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHAYECKUX COCTMHEHU.

PU3UYECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKUUS U €€ TIPUHAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUeCcKue ypaBHeHus. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTUHEHHUS, PA3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKON MOCY0H, MpaBWIaMu padOThl B J1a0OpaToOpuu U
npuéMaMu 0OpallleHus ¢ JIabOpaTOPHBIM OOOPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
¢bu3nUecCKuX CBOWCTB O0pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOIIOJCHUE
dusnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPacTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJCHCAIMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEYH, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) sIBICHUM, HAOII0IeHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCUIA
meau (II) mpu HarpeBanuu, B3aumoieicTBHE kenes3a ¢ pactBopoM cosu meau (I1),
U3y4YeHHE CIOCOOOB pPa3fesIeHHs] CMECEH: ¢ MOMOIIBI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeJeHUE OYUCTKH MOBAPEHHON
coiv, HaOJIOJICHWE W  OMNHCaHWE  pPe3yJbTaTOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYII
(11apOCTEePKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHU4eCKMX BelleCTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — sjiemMeHT u mpocToe
BemecTBO. HaxoknmeHue kucimopoma B Tpupoie, (HU3UUYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [lpumenenne kucimopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3p(dEeKT XUMHUYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctroe BemiecTBo. HaxoxkaeHuwe Bogopona B
npupojie, (¢GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHbIE M HEHACBHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmveckue M XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM HM  HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctu metamnoB H. H. bekerosa.
[TomyyeHnue KucCnoT.

Comu. Homenknatypa cosneil. @uU3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eneTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE CONECPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHHUE CBOMCTB KHUCJIOpOjAa, HaOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHUE, COOWMpaHUE, pACIO3HABAHUE W H3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMoJeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HMCIOJIb30BaHUE BUAEOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYUEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKkUWi HEUTPAIM3ALHH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BakHeume Kiaccbl HEOPraHUYECKHUX
COCIMHEHU).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. CtpoeHne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEJIbHbIE METaJLIbl,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Iepuonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepuoguueckout cucrtembl xumuueckux aneMeHToB [. 1. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA T10 ero nojoxeHuro B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hslii u
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS M BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpas3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHs], COSJUHEHU).

Mesxcnpeomemmunie cea3u



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01Iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, GU3NYECKUE BEINYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3B€3/1b1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANBI, TOPHBIE MOPOBI,
10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI s

Ilepnoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX IMEPUOAOB, Kalldsd, KaJIbLMS M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pPa3IU4YHbIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakIfil Mo pa3IMyHbIM MPU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHMYECKOW pEaKUMH M TOJO0KEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMOOJb30BAHUEM  METOJIa
AJIEKTPOHHOrO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, anmonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJAMHU
XuMudeckoit csizu. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBus MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpalI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 AIEKTPOJIUTHUECKON
nucconmannu. KauecTBeHHbIE peaknuy Ha MOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DICKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, Mpollecca AUCCOIMALMUA KHUCIOT, WIEJOYeld H  CoJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCUHEHHsI), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOINBIO KAUYEeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U X COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, npuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, GU3HUECKUE U
XuMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue M XUMHYECKHE CBOMCTBa (00mIME Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalyue B OCHOBE IMPOMBIIUICHHOTO CHOco0a MOJYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcOThl. COMM CEpHON KUCIIOTHI, KAUECTBEHHAs pEaKIlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIeH cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dbusnueckre U XuMHUecKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TIOJydYeHHE U IpuMeHeHue. Cou aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydYeHHe, (U3UYECKUE M XUMUYCCKUE
cBOMCTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHrne OKPYKAIOIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTTOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
aiutoTpornHeie Momudukanuu Gocdopa, puznyeckne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, pU3NIECKUEe U XUMHUIECKUE CBOIMCTBA,
nonyuyenue. Mcnoab3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OcoOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHs.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIIMKA, PACIPOCTpaHEHUE B TpHpoAe, (u3nUeckue U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W TMPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbI, CBA3aHHBIE C OKCHUIAOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YrompHas KuciaoTa U €€ coyM, nX (PU3NUEeCKne U XUMHYECKHUE CBOMCTBA,
noiiyueHue W mnpuMmeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poli B OKM3HM YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npumenenue. CoenuHeHuss KpeMHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHus (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeillne CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajJoreHOB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPHUPOBAHHON  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH W HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iamMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaKa, IpPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YEeHUE MOJEeIIen
KPUCTAUNIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlHUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIIOB HA OCHOBaHUU
ux nosioxxkeHus B llepmogmueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTauioB. MeTramndeckas CBs3b U
METaJUTMYECKass ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiyueHus: meTauioB. [IOHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIBbHBIE METaJIbl MarHMi W KaJdblMK: TOJOXXCHHUE B
[lepnognueckon cucreme xuMmuueckux 3yeMeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaipliusa. BaxkHelmue coequHeHHS Kalblus (OKCHJ, THAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIEeHHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HAaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCcH bl U cou xene3a (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCH]IA
KaJIbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajJbLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMW HaTpusl, Kalus W Kaublusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxxkHenime
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl IO0IMyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuun B penieHun SKOJIOTrHIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule céazu



Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSI, MaTEPUAITBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, CAWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIC3HBIE UCKOIAEMBbI€, TOTIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O OOILEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4YeHHS XHMHH B CIMHCTBE yYeOHOH U
BOCIIUTATEJIBHOMN NEATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUNCKUMHU
COITMOKYJIBTYPHBIMH UM JYyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE MpaBWIaMd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U COLIMATM3ALIUHA O0yYarOIIUXCS.

JIMYHOCTHBIE ~ PE3yJbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
paclIMpEeHUE OMbITA ICITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOI'0 OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJICAWIO0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIIaJIeTh JOCTOBEPHOW HMHQpopmaIruenn o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa M OOIIECTRA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS O COIMAJIbHBIX HOpPMax M MpaBUJIAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W APYyruxX  BHUAAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATENbHOCTH MpPH
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATCIBHBIX 3aJ]ay, BBIITOTHEHUH XUMHYCCKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHHIO
U B3aUMOIIOMOIIM B TIpollecCe€ DJTOM y4YEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE W IIOCTYNIKA CBOMX TOBApHUILEH C TMO3ULUH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU M COCTABISAIOLINE
OCHOBY JJI1 MMOHUMAaHUsSI CYIIHOCTHM HAy4YHOW KapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUA IPUPOJIbI, B3aMMOCBA3AX YEJIOBEKA C
MPUPOIHOM CPESIOi, O POJIM XUMHUHU B TTIOZHAHUM ITHUX 3aKOHOMEPHOCTEMH;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUs HAOJIOJaEMBbIX MPOIECCOB M SIBIICHU,
MO3HABATEIbHOM, MH(GOPMAIMOHHOW M YUTATENbCKON KYJBTYpPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU



HAy4YHOW KapTHHE MHUpa, U YHUBEpCaJIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruueckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KpUTEPUH JUIS KIacCU(PHUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHSATh B IIpOIlECCe IO3HAHMS TOHATHSA (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKAN 3HAK (CUMBOJ JJEMEHTa), XWMHYecKas ¢opMyna W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECCKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble uccieaoBarTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMUHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
NO3HABATENBHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



nerdcTBul, crnenuduUecKue IS IpeAMeTHOHM o0nacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyueHusi B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMEChH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKUCIICHMS, XMMHUYECKas peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIMU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BON A((EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIN CIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHas CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAcCTBOP, MaccoBas JOJs BEIIeCTBa
(mpolieHTHAs! KOHILICHTPAIKs) B paCTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSITHUH H
MPUMEHSTh 3TH OHATHUSA MPU ONMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (HopMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MojoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh Tabmuunyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMMHYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIEe TEPHUOJIbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema Xxumudeckux »siemeHToB [ U.
MenneneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO IIEKTPOHOB
U pacrpeesieHle UX MO0 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 4YKCIly M COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTEIILHON JEATeIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKLHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NMO3HAHUA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIH);

CIEIOBAaTh  MpaBWJaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydeHus B 9 kj1acce npeIMETHbBIE PE3ybTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (eKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMblE U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAas,
METAJUTMYECKasi), KpUCTAJUIMYECKass peHIETka, KOpPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluuH, TMpeaeabHO JOMyCThUMas
koHueHtpanusa [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJIS COCTaBJIICHHS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEACIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmMmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbica Ilepuogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX SJIEMEHTOB:
paznyuath MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsa  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUUN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIly W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIIOBOMY 3(P(HEKTy, IO U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuuueckue XUMHYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIIECTB, TMOJATBEPXKIasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pPa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKInu;

co0JIr01aTh IpaBuia MOJIL30BaHUS XUMHUYECKOH 10191 (0)71 U
7a00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAIOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIHMKaT-, Cyiabdar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAIOB, MPUCYTCTBYIOUIUE B
BOJHBIX pacTBOpax HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JEATSILHOCTH — aHAIIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMAaTHU3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peajbHBIM M
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBO YacoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/| ¥ TeM NPorpamMmmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Pasznea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' IIPaKTUYECKON https://m.edsoo.ru/7f41837¢
NESITENLHOCTH YEJIOBEKA
12 BemecTBa u xumMu4eckue 15 1 bubmuoreka [{OK
' peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. 6 bubnuoreka [IOK
' [ToHsTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
5 Bonopon. [Tousarue o g 1 bu6mmoreka [IOK
' KHMCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 5 | | bu6nuoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChI
2.4 HEOPraHUYECKHUX 11 1 1 bubmmorexa [IOK
' p . https://m.edsoo.ru/7f41837¢
COeqUHEHH I
Hroro no pazaeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

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

XUMHUYECKasd CBA3b.

319 OKHUCITUTENbHO- g ) bubmuoreka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmoreka [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHOE BpeMmst 3 nommoreka L

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME 68 > .



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

KoanuyecTBO 4acos

JIEKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kontponsusre | TIpaKTHueckue (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paspnen 1. BemecTBo 1 XMMHU4YeCKHE PeaKIUH
[ToBTOpeHue u yrnyoneHue
1.1 3H3,HI/II7113 OCHOBH}I:IXyaS €JI0B 5 1 bubmmorexa [TOK
' pash https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnorexa [JOK
' XUMHYECKUX PEaKUi https://m.edsoo.ru/7f41a636
DIIEeKTPOTUTHYECKAs
1.3 yucconuanys. XuMUIECKUe 8 1 1 brbmmorexa [TOK
’ g HHARL. https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOPax
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHS
OO61mas xapakTepucTHKa
bu6mmoreka [IOK
2.1 XUMUYECKHX JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIHA-rpynmel. ["anorenst
OO01mas xapakTepucTHKa
29 XAMUYECKHX DJIEMECHTOB 6 Bbu6muoreka [JOK
' VIA-rpynmel. Cepa u eé€ https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as xapakTepuCcTHKa
23 XAMUYECKHX DJIEMCHTOB 7 | bu6nuoreka [JOK

VA-rpynnsl. Azot, pocdop

U UX COCANHCHUA

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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OO61as xapakTepucTHKa

54 XAMUYECKHUX 3JIEMEHTOB 2 bu6mmoreka [IOK
' IVA-rpynnel. Yriaepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHCHHS
Wroro no paznemy 25
Paznen 3. Metasiibl M UX COeIMHEHUSI
bu6mmoreka [{OK
3.1 0 i 4
O61Ke CBOHCTRA METANIOB https://m.edsoo.ru/7f41a636
19 Baxxueriye MeTamibl U UX 16 bu6mmoreka [JOK
' COCUHEHHUS https://m.edsoo.ru/7f41a636
Nroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kapomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

1O [TIPOTPAMME



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

8 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
N Tema ypoka Kontpoabubie | IlpakTuuyeckue Jara uHppoBkIe
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThl
pecypchbl
| [Ipenmer xumuu. Ponbs Xumuu B 1 but6mmoreka [IOK
’KM3HU YeJIOBEKa. 1ejia U BelecTsa https://m.edsoo.ru/ff0d210c
) [TonsiTne 0 MeTogax MO3HAHKS B ) bubmuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[IpaxkTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U PUEMBI ) bubnuoreka [IOK
oOpartieHusi ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM
4 YucTele BemecTBa 1 cMecH. CrIocoObI ] bubnuoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK
& . p P https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOU COJIH )»
bubnuoreka [JOK
6 ATOMBI U MOJIEKYJIbI 1
Y https://m.edsoo.ru/ff0d2a6¢
. XuUMHUYECKHe 3JIEMEHTHI. 3HAKH | bubnuorexa [JOK
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie U c0XKHBIE BEIIECTBA 1 bubmorexa [TOK
p - https://m.edsoo.ru/ff0d2a6c
bub OK
9 ATOMHO-MOJIEKYJISIPHOE YYECHHE | nommoreka [

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 Xumunueckas Gpopmyna. BaieHTHOCTh
(bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubnuoreka [JOK
3JICMEHTA B COeIMHEHUU https://m.edsoo.ru/ff0d350c
13 KosmuecTtBo BermecTBa. MoJib. bubmnorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycioBUs MPOTEKAHUS bu6muoteka [IOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerancnenus konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUn
Knaccudukanus XumMuaeckux
18 €aKIHil (COeIUHEHUs, Pa3I0KEHUS Bubmmorexa [IOK
peaiht A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBbIN-
19 sHuukioneauct. O6o0eHNE 1 bubmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3alrs 3HaHUI
20 KonTponshas pabora Nel no Teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npoctoe BeuiecTBo. O30H

dusznueckue U XMMHUYECKHE CBOIICTBA

22 KHCJIOPOJa (peaKIuu OKUCICHUS bubmmorexa LHOK
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CrniocoOsblI MoTy4eHHs KHUCIOpOo/ia B
23 71a60paToOpUU U MPOMBIIUIEHHOCTH Bubnmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O but6mmoreka [{IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKLUAX
TommBo (HedTh, yroias U METaH).
25 3a ;{3He1§1/1e(11;03 yxa CHOCOObI ()3r0 buomorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
PEeOTBPALICHUS
[IpakTuyeckas padota Ne 3 o reme
26 «ITomydenne u cobupanue bubmiorexa LIOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonopon — aneMeHT u mpocToe bubnuoreka IIOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKrue 1 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
Bosiopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTax U CO
TATHE O KHCJOTAx H COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckas padora Ne 4 o reme
bubnuoreka [IOK
31 «ITomyuenue u cobupanue Bo0poOIa,

W3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4£42



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MounsipHbiii 00BEM ra3oB. 3aKOH

bubnuorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIMUECTBA
33 BEI[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK O0BEMY
Boruncnenus 00EMOB ra3oB 1o
34 YPABHEHUIO pEaKlM1 Ha OCHOBE Bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 0OBEMHBIX OTHOIIICHUH Ta30B
35 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HackllieHHbIE 1 HEHACHIIIICHHBIC bubmuoreka [JOK
pactBOpbl. MaccoBasi J0Jisl BEIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
13 «IIpuroroBnenue pacTBOpPOB ¢ bu6mmoreka [JOK
OnpeAcNIEHHON MacCOBOM J101EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA
19 Kontponbnas pabota N2 o teme bubnuorexa [JOK
«Kucnopox. Bonopoa. Boga» https://m.edso0.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuduKanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue u XuMHUYECKHUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHMsI: COCTaB, KiIaccuuKarms, bubnuoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka IIOK
OCHOBaHMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuyenue u XxuMu4yeckue cBOWCTBa bubmuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOébII) oI q)eHH;I XHMHquKHe Bubmmorexa [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktrueckas padota Ne 6. Pemenne
47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6muoteka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
43 ['eneTnueckas CBSI3b MEXIY KJIacCaMHu bubmmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o00ImIeHre U CUCTEMAaTH3AIIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KontponbHas pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbie MOMBITKU KJIaCCU(PUKALIUU
but6mmoreka [IOK
51 XUMUYECKUX A11eMeHTOB. [loHsATHE 0
https://m.edsoo.ru/00ad9ffa
IPYIax CXOJHBIX AJIE€MEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuonnueckas cuctema bubmuoreka [JOK

XUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

but6mmoreka [IOK

>3 Teprozbl, rpymkl, MOATPYITHI https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aToOMOB 3JieMeHTOB [leproanueckoi bubnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKECHHIO B bubmmoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [1. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PeseprubIil ypok. O6001ICHNE 1
58 CI/ICTEMaTI/IBZIi)I/ISI 3HaHI/II;u / bubmorexa [OK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Kontponbhas padota Ne4 o teme
59 «Crtpoenue atoMa. XuMHUYECKast bubnuotexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas pabora
60 DIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka [JOK
61 Vonsas Xuuieckas cessp https://m.edsoo.ru/00adac34
2 KoBanentnas nossipHasi XuMudecKkas bubnmoreka [JOK

CBA3b

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

63 KoBanentnas venomnspHas | bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crenexs oxmcierus ! httr)s://m.edsogru/OOadae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIIbHBIC | bubmmorexa [JOK
peakuun https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OKuCIUTeN 1 BOCCTAHOBUTEIIN 1 bt s://m.edsocl)l.ru/OOadb076
PesepBHeiit ypok. O6o01IeHuEe U
67 CHUCTeMaTH3aIlvs 3HaHUH 110 TEMe ) bubnuorexa [JOK
«Ctpoenne atoMa. XuMHU4YecKast https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepBuelit ypok. O6o0meHue u ) bu6muoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne aTa ndpposbIe
Tema ypoka KonTpoabubie | IlpakTHueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcbl
[Iepnoanueckuii 3aK0H.

1 [Tepuonnueckas cuctema 1 bub6mnoreka [IOK
XUMUYECKHX djieMeHToB JI. 1. https://m.edsoo.ru/00adb59e
Mennaeneena
3aKOHOMEPHOCTH B

) W3MEHEHUU CBOICTB | bub6auoreka [IOK
XUMHYECKHUX DJIECMEHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u

3 HOMEHKIATYDA 1 bu6mmorexa [JOK

yp https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEIIECTB
Bunasl xumMudeckoil cBs3U U
4 TUIIBI KPUCTAJUIMYCCKUX 1 bubmorexa LOK

.. P https://m.edsoo.ru/00adbac6
pemeTox
KonTtponshas padora Nel mo
teMe «lloBTOpeHue u

5 yri1yOJieHHe 3HaHUH 1 1
OCHOBHBIX pa3/IesioB Kypca 8
Kjaccay
Knaccudukanus XumMuaeckux

6 €aKIUil o pa3InUYHbIM 1 Bubmorexa ITOK
p P https://m.edsoo.ru/00adbcb0
MpU3HaKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsaTHe 0 ckopocTn
XUMHYECKON PEaKIUU.

bub6nuoreka IIOK

! [ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIUIX
IlonsiTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

g BIIMSIIOIINE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON peaKIuu U https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 OKHCITUTEITBHO- bu6morexa [JOK
BOCCTAaHOBUTEJIbHbIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUYECKON

10 nucconnanui. CUibHBIE U bubmmorera [JOK

https://m.edsoo.ru/00adcd68
ci1a0ble AMEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakuui Bubmmorexa LIOK

https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT
Y OCHOBAaHUM B CBETE
12 MPEICTABICHUI 00 bubmorexa [IOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIACCOIMAITAN
XHMHYECKHE CBOMCTBA CoIel

13 B CBETE MPECTAaBICHUNA 00 bubnuorexa LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o ruaponuse conen bubmmorexa [IOK

https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

cUCTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bubnuoreka [{OK

16 «Pemerme https://m.edsoo.ru/00addbfa
HKCTIEPUMEHTANBHBIX 3a1a9»
KoHnTtponbnas padora Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bu6nuorexa [IOK
nucconyanusg. XuMHUIECKUe https://m.edsoo.ru/00addecO
pEeaKIu B paCTBOPAX»
OO6mias xapakTepucTuka

18 rajoreHoB. XMMHUUYECKHE brbmorexa OK

. https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MpUMEpPE XJIopa
XmopoBogopoa. ComnsiHas

19 KHCJIOTa, XUMHYECKHUE bub6mnoreka [IOK
CBOICTBA, MOJYYCHHE, https://m.edsoo.ru/00ade104
NpUMEHEHUE
[Ipaktrueckas padora Ne 2 o

20 teme «Ilomydyenue conssHon bubnmoreka [JOK
KHUCIIOTBI, U3yYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHeHUSIM

21 XUMHUUYECKHUX PEaKLUi, eciiu bubnuorexa LIOK
OJH U3 PEAreHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE

2 OO01mas xapakTepuCcTHKa bubnunorexa [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATOTponHbIE MOI[I/I(bI/IKaI_II/II/.I. Bu6morexa LOK

23 cepsl. HaxoxaeHue cepsl 1 e€

COEIMHEHUH B IPUPOJIE.

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XHUMHUYECKUE CBOMCTBA CEPBI

CepoBomopo1, CTpOeHHeE,

24 du3uueckre 1 XUMUYECKHUE Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepsl. CepHas

25 KUCIIOTa, GU3NYECKUE U bu6nuorexa [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE peaKiuu,

JIeXKaIIe B OCHOBE
HPOMBIIIJIEHHOTO CcI10c00a
26 MOJTYYEHUST CEPHOM KUCIOTHI bubmorexa HOK
y P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Beruncnienue maccoBol 101U bubmuorexa [JOK
BBIXOJa MPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka
37eMeHTOB VA-rpynnsl. A30T,

28 ACIIPOCTPAHEHUE B IPUPOE bubmorexa LOK
pactipoctp PHPOAC, https://m.edsoo.ru/00adeca6
duznyecKkue 1 XUMUIECKHE
CBOICTBA
AmMMmuak, ero pusnyeckue u

29 XUMHUYECKHE CBOMCTBA bubmmorera [TOK

’ https://m.edsoo.ru/00adf004
MOJTy4YeHue U MPUMEHEHHE
[IpakTuueckas padora Ne 3 o
bu6mmorexa [JOK
30 teMe «llonmyyenne ammuaka,

M3yYEHHUE €ro CBONCTBY»

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



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3oTHas KACHIO0TAa, €€

31 bu3nYecKue 1 XUMHICCKUE bubmmorexa LHOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

1 MUHEPATBHBIX YI00OPEHUH. bubmumorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXKaroIiei cpebl
COETMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V)

1 u ¢pocdopHas KUCIoTa, bu6mmorexa [IOK
bu3nYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
Hcnons3oBanue pochaTos B

34 KayecTBE MUHEPAIbHbIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpensl pochaTamu
Yraepona, pacnpocTpaHeHUE B

35 Hpnpgae, g)mnlr){eCKEIe u bubmmorexa [IOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraeposa, ux
¢u3nueckre 1 XUMUYECKHUE
36 CBOICTBa. DKOJIOTNYECKUE bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoxa (IV)
N bubmuoreka [IOK
37 YTOMBHAA KHCIIOTA 1 €€ COMH https://m.edsoo.ru/00ae006¢
18 [IpaxTuyeckas padora Ne 4 o bubnuoreka LIOK

teme "llonyyenue

https://m.edsoo.ru/00ae027¢



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

YTJIIEKUCIIOrO rasa.
KauecTBenHas peakius Ha
KapOoHaT-uoH"

[TepBoHauanbHBIC TOHATHS 00

19 bubmuoreka [JOK
OPTaHMYECKHUX BEIIECTBAX KakK
P B https://m.edsoo.ru/00ae054¢
0 COCIMHEHUAX yTIepo/ia
40 K . bubmuoreka [JOK
€MHHH U €r0 COCTUHCHUS
p https://m.edsoo.ru/00ae080a
[IpaxTuyeckas padota Ne 5.
Pemenne
41 bubmuoreka [JOK
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110
p N https://m.edsoo.ru/00ae0bf2
TeMe «Bakaeimme
HEMETAJIBI U UX COCAUHEHUS
KontponbHas pabora Ne3 1o
4 p B Up bubmuoreka [{OK
Teme «BaxkHeimme
https://m.edsoo.ru/00ae0el8
HEMETaJUTBl U UX COCAUHCHHUS
OO01mas xapakTepuCcTHKa
XUMHYECKUX JIEMEHTOB —
MeTauIoB. MeTaminueckast
43 bubmuoreka [{OK
CBSI3b M METAJTMYECKas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTHYECKasi peméTka.
dusnyeckue CBOMCTBA
METaJIIoB
XHUMHUYECKHE CBOICTBA
44 METAaJIIOB. bu6mmoreka [JOK
DIEKTPOXUMUICCKUAN PSITT https://m.edsoo.ru/00ael156
HaIpsHKeHUH METAIIOB
45 OO61mue criocoOb! MOTy4YeHUS bu6mmoreka [JOK

meTautoB. CIutaBel.

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Brruncnenus no ypaBHEHHUSAM
XMMHMYECKHUX PEAKLHH, ECIIH
OJIMH U3 PEareHTOB COACPKUT
IIPUMECU

[TonsTHE 0 KOppO3UNK

bu6mmorexa [JOK

46 METAJIJIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 Wenorsie MeTanIEL httos://m.edsoj)_.[ru/Oan14b2
43 OKcubl U THIPOKCUIBI bubnunoreka [JOK
HATPUSA U KAJIUS https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMeNbHBIE METAILIBI bu6nuoreka [IOK
— KaJIbIIUH U MarHuil https://m.edsoo.ru/00ae15e8
50 Baxnelimme coeuHEHNS bu6morexa [JOK
KaJIbLUS https://m.edsoo.ru/00ael5e8
51 O06o006meHue u ]
cUcTeMaTu3aIus 3HaHU I
5 JKécTKoCTh BOJIBI M CIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 1o
53 TeMme "JKECTKOCTh BOJBI U buGnnorexa [IOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTpaHEHHUSI
54 AJTOMIUEI bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBa bubnuorexa [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso httos://m.edsoj)_.[ru/Oan1d86
57 Okcubl, TUIPOKCUIBI U COJIH bubnmorexa [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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xenesa (II) u xenesza (I1I)

https://m.edsoo.ru/00ae35e6

O06o061IEHNE U

58 .
cucTeMaTu3aius 3HaHUI
[TpaxTuueckas padota Ne 7.
Pemienue
59 SKCHEPUMEHTAIIbHBIX 33124 110 Bubmmorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHeiine MeTamisl 1
WX COCIUHEHUS
Boluucienus no ypaBHEHUSIM
XUMUYECKUX PEAKLUHU, ECIH
OJIMH U3 PEAreHTOB JaH B
60 I/I36BITK61:;/IJ'II/I COLEPIKUT bubnmorexa [IOK
P https://m.edsoo.ru/00ael1750
puMecH. BeranciieHus
MaCCOBOM JI0JI BBIXOJA
MPOJIyKTa PEaKInuu
61 Ob6o061eHne u
cUcTeMaTu3aius 3HaHUI
KonTtponbnas padora Ne4 mo
62 Teme «BaxkHeilme MeTamibl 1
UX COECIUHEHUS
BemecrBa u matepuaisl B
63 IIOBCEIHEBHOM KU3HU buGmnorexa [IOK
https://m.edsoo.ru/00ae3£50
YyeJloBeKa
64 XUMHUYECKOE 3arpsi3HEHNE bubnunorexa [JOK
OKpYXaroIIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHun bubmuotexa [JOK
9KOJIOTUYECKUX MTPOoOIieM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHme bubnuorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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U CUCTEMAaTHU3alus 3HAHUU

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

67 PesepBHelit ypok. O6o0meHme 1 bubnnorexa [JOK
U cUCTeMaTu3alis 3HaHuH! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600611eHNE | bubnuorexa [JOK
U CUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTIO 00111er0 00pa3oBaHus

1

[To Teme: «llepBoHavanbHbIE XUMHUYECKUE TIOHSITUSD)

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XMMHMYECKHMX [IOHATHM: aTOM,
MOJIEKyJla, XHMHUYECKUH JIIEMEHT, IPOCTOE BEIEeCTBO, CII0KHOE
BEIIECTBO, CMECh (OJHOpPOJIHAs W HEOJHOPOJHAs), BaJECHTHOCTb,
OTHOCHUTENIbHAsi aTOMHasi M MOJIEKyJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0JI1 XHMHUYECKOTO
JJIEMEHTa B COEJIMHEHUHU, MOJISIPHBIM OOBEM, XMUMHUYECKas peaKius,
KiIaccuuKalus — peaklMid:  peakuuu  COEIMHEHUs,  pPeaKkLuu
pasjoXKeHus, peaklUuu 3aMEeUIeHMs, peakuuu oOMeHa, 3K30- U
SHIOTEPMHUYECKUE PEAKIMH, TEIUIOBOW 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10J1 BelecTBa (MIPOLIEHTHAs KOHIIEHTpAlHsl) B pacTBOpe

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA H

MNPUMCHATDH 5TU MMOHATHS IIPU OITMCAHUH BCHICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BATh XHMMHYCCKYI0 CHUMBOJIMKY JIsSI COCTABJICHHA q)OpMy.]'I

BEILECTB U YPABHEHNN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBATh CMBICJI 3aKOHOB COXpPaHCHUSA MacCChblI BCIICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOro Y4YC€HHsA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTb aTOMOB SJIEMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJIacCU(UIUPOBATh XMUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIH BELIECTB, M0 TEIMI0BOMY 3PPEKTy)

1.7

BBIUUCIIAITE OTHOCUTCIIBHYIO MOJICKYJSIDHYIO W MOJISIDHYIO MacCChbl

BCIICCTB




1.8

BBIYHCIISATH MAacCOBYIO JOJI0 XMMHYECKOIO 3JEMEHTa Mo (popmyse

COEIMHEHMUS,

1.9

BBIYUCIIAITE MACCOBYHO NOJIFO BEIIECTBA B paCTBOPC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METOJIbl TO3HAHUS — HAOIIOJICHUE,
W3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBIN )

[To Teme: «BaxkHeilmme npeacTaBUTENIN HEOPTaHUUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OMPEACIIATE NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeIleJ'IéHHOMy KJ1accy

COeMHEHMI 1o popMysiaM

23

KJIaCCU(PUITUPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBbIX KJIACCOB, MOATBEP)KIas OIMCAaHUE IPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'o COCTaBa, BO3MOXHOCTH IIPOTCKAaHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

cJIeJ0BaThb npaBujiamM II0JIb30BAaHU XUMHUYECKOUI HOCyI[Oﬁ )41
abopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE MPaBHJIaM OOpaIICHHS C
BCHICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
1a00PaTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJYYEHHUI0 M COOMpaHUIO
ra3000pa3HbIX BEIIeCTB (BOAOPOAA M KHCIOPOJAA), HMPUTOTOBICHHIO
pacTBOpOB € ONpPEeACNIEHHOM MacCOBOWM JOJIEM pPacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATL U IMPOBOAUTHL XUMHUYCCKUC SKCIICPUMCHTHI 110
pacmo3HaBaHUIO PAaCTBOPOB IIeJloued W KUCIOT C IOMOIIbIO

WH/IUKATOPOB (JIakKMYC, (heHONIPTaNeHH, METUIIOPAHXK U APYTHE)

2.7

IIpOBOAUTD paC‘léTBI 110 YpaBHCHHIO XUMHUYECKOH pcakuuu

Ilo Tteme: «llepmoguueckuit 3akoH u llepumomgmueckas cucrema
xumudeckux snementoB JI. M. MengeneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBsi3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIC peaKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aTOMa,
ANEKTPOHHBIA CJOH aroma, aTroMHas OpOWTalb, pPaIUyC aroMma,

XUMHUYCCKas CBiA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHASA CBA3b,




QJICKTPOOTPULATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIaCCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy llepuonnyeckoii
CHUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3NyaTh TMOHATHUS «TrJaBHas
33
noarpynmna (Arpymma)» u  «mnobouyHas mnoxarpymma (brpymma)y,
«MaJIble» U «OOJIBIINE)» MEPUOIBI
packpeiBaTh cMbich llepmoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATh TOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XMMHUYECKHUX DJJIEMEHTOB OT HUX TNOJIo)kKeHus B Ilepuoanueckoit
cucreme
COOTHOCUTh  O0O3HAuYeHUs, KOTOpble HMMEITCS B  Taliuie
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB JL.H.
3.5 MeHnneneeBa» € YHUCIOBBIMU XAPAKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIee YHCIo
AJIEKTPOHOB U PACIPEICIICHNUE UX TI0 AJICKTPOHHBIM CJIOSIM)
16 OTIpENIEATh  CTETCHh  OKUCIEHWS  DJIEMEHTOB B OMHApHBIX
' COEIMHEHUSIX
37 OTpEeAeNATh BHUA XHMHYECKOH CBs3UM (KOBaJeHTHAas W HOHHas) B
‘ HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
NpoBepPsIeMoOro .
00pa3oBaTeILHON NMPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs
pe3yjabrarta

1

1o Teme: «BermiecTBO U XUMUYECKash peaKLMsD)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TIOHATHUH: PacTBOP,
AJIEKTPOJIMTHI, HEAJICKTPOJIMUTBI, AJNEKTPOJIUTUYCCKAS JTUCCOIUAIINS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTuMble u HEOoOpaTUMbIe peaKIuH,
OKHUCJIUTETHHOBOCCTAHOBUTEIIHHBIC peakuuu, OKUCIIUTEb,
BOCCTAHOBHTENIb, OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AaJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAs, HWOHHAs,

MeTalyin4yeckas), KpUCTaJIM4ecKas pemiérka, CIUIaBbl, CKOPOCTh




XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHUUA H

MNPUMCHATDH 5TU MMOHATHS IIPU OITMCAHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IUCCOLMALUN KHCIIOT,
LIEJI0YEH M COJIEH, IOJHBIE M COKPAIIEHHBIC YPAaBHEHMS pEaKIUil

HOHHOTrO OOMeHa

1.4

pacKpbhIiBaTh CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

OCPCACTBOM COCTABJICHUSA 3JICKTPOHHOTO OanaHca 3TUX peaKuHﬁ

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON peakLuu

Ilo temam: «HemeTamnel U HX CcoeaMHEHUS» U «MeTalllbl U HX

COCOAUHCHU A

2.1

XapaKTepU30BaTh (OMUCKHIBATh) 00IIKE U CTIEIIU(UIECKUE XUMUUECKIE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIas OMUCAHHE
MpUMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKI_lI/Iﬁ

2.2

COCTaBJIAATh YPABHCHUA peaKL{I/Iﬁ, IMMOATBCPKAAOINUX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTEKAHHUA XHUMHYCCKUX HpeBpaH.[eHPIfI B Pa3JIMYHBIX

YCIOBUAX

24

cJIeJ0BaThb IpaBujiaMm II0JIb30BAaHUS XUMHUYECKOUI HOC}’I[OfI )41
a0opaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE IMpPaBHJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO U COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PpEAKIUH, MOATBEPXKAAIOUINE KAYeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IYyTEM XJIOPHU-,
Opomuza, wuonupa, Kapbonar, ¢docdar, cunukar, cyuabdar,
THIIPOKCUIMOHBI, KaTHOHBI aMMOHHWS, WOHBI H3yYCHHBIX METAIIJIOB,

NPUCYTCTBYIOIINUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «Xumus u OKpYyzKarolas cpecaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux nouaruit: [IJIK

BCIUICCTBA, KOPPO3Hd MCTAJIJIOB

32

INPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM JACATCIIBHOCTH —




aHaJIM3 MW CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3AIHUIO,
BBISIBJICHHE MPUYMHHO-CICJACTBEHHBIX CBS3eM — [UISI  M3Y4YCHUS
CBOI\/’ICTB BCIIIECCTB U XHUMHNYCCKHUX peaKHHfI; CCTCCTBGHHOHaquBIe
METO/IbI TO3HAaHUS — HaONIOEHUE, W3MEpPEHUe, MOJEIHPOBAHUE,

9KCIIEPUMEHT (PEajbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMbli 31EMEHT COACPKAHUS

1

HepBOHaanBHBIe XUMHWYECKHUEC ITOHATHUSA

1.1

[Ipenmer xumuu. Ponb XUMHHM B KM3HM YelIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BC€IICCTB

1.2

IlonsTue o METOJaXx ITIO3HAaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMECCH. CnocoObl

pasaciiCHUsA cMmeceil

1.3

ATOoMBI W MOJICKYJIBI. Xumudaeckrue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

351eMeHTOB. [IpocThie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

Xumnueckas (popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas ~ aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA

B COCAUHCHUU

1.5

KomnuectBo BemectBa. Mosib. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmynam

XUMHNYECKUX COG)]I/IHGHI/Iﬁ

1.6

dusznuecknue U XUMHUYCCKHUEC SBJICHHUSA. XUMHYCCKAs pakuuga u e€ IMPU3HAKH.
3akoH COXpPAaHCHHUA MACChI BCIICCTB. XuMHUYecKue YpaBHCHU. KJ'IaCCI/I(l)I/IKaLII/IH

XUMHUYECKHUX peaKlUi (COeTUHEHUs, pa3I0KEeHUs, 3aMeIleHNs, 0OMEeHa)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYJI0M, € MpaBUIaMU
paboTel B JabopaTopur W TpUEMaMH OOpalleHHUs C JIabOpaTOPHBIM
000pyZi0BaHHEM, H3yuy€HUE M ONUCaHUEe (QU3UUYECKUX CBOMICTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (MIaBJICHHE BOCKa,
TassHHUE JIbJIa, PACTHPAHHUE caxapa B CTyNKe, KUIEHUE U KOHJEHCAIUs BOJIbI) U
XUMHYECKHX  (TOpeHHe CBeud, [MpOKAMBaHWE METHOW  MPOBOJIOKH,
B3aMIMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHWH, HAOIOJIEHUE W OIHUCAHHE
NPU3HAKOB TMPOTEKaHHWsS XUMHUYECKHUX peakuuid (pa3jioxkeHHe caxapa,
B3aMMOJICMCTBHE CEPHOM KHUCIOTBI C XJOpPUAOM Oapus, pas3lokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE Kelle3a C paCTBOPOM

comu meau(1l), n3ydenue crmocoOoB pa3aeneHus: cMecei (C MOMOIIBI0 MarHuTa,




(buIbTpOBaHUE, BBIMAPUBAHKE, MUCTUIUIALMS, Xpomarorpadus), MpoBeIcHUE
OUYMCTKU MOBAPEHHOU COJIM, HAOMIOICHUE U OMUCAHKE PE3YIbTATOB MPOBEACHUS
OIbITa, WUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHsI MacChl, CO3JlaHUE MoJielel

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxmneiue IpeaAcCTaBUTCIUM HCOPIraHNMYCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M IpocToe
BemiecTBo. HaxoxkneHue Kuciopona B MpUpone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenune kuciaopoga. CrocoObt
NOJYYCHUsI KHUCIOpoJga B JIaOOpaTOpUH W MPOMBINUIEHHOCTH. Kpyroopor

Kkucaoposa B nmpupojie. O30H — aquioTpornHas MoauduKanus KUCIopoia

2.2

TennoBoii 3G HeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHHS, IK30-
1 SHAOTCPMHUUCCKHUEC PCAKIINH. Tonnuso: YToJib U MCTaH. 3anH3HeHI/IC BO3/11yXa,

yCUJICHHE MTapHUKOBOTO 3¢ (deKTa, pa3pyIieHrne 030HOBOTO CII0sI
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Bozmopon — anemMeHT u mpoctoe BeriecTBO. HaxokieHHe BOAOpoaa B MPHPOIE,
Gu3MYecKHe W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TONYYCHUS.

Kucnots! u conu

24

MounspHbiii 00BEM ra3oB. Pacy€Tbl N0 XMMUYECKUM ypaBHEHUSAM

2.5

®usnyeckue CcBoWMcTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBI.
HacplieHHble 1 HEHACBILIEHHBIE PAacTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns8 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupozie M B KU3HU uyenoBeka. Kpyrosopor
BOABl B IpupoJe. 3arpsA3HEHHEe NpUpOAHBIX BoA. OxpaHa M OYMCTKA

IMPHUPOIHBIX BOJ

2.6

Knaccugukamus Heopranumveckux coenuHeHuit. Oxcuapl. Knaccugukarus
OKCHJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEepHBIC) W
HeconeoOpasyrone. HoMmeHknarypa okcumoB. Pu3ndecknue M XUMHUECKUE

CBOMCTBA OKCUIOB. [lomyuenue okcunos

2.7

OcnoBanms. Knaccudukanus ocHOBaHMUA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMeHkatypa ocHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHuil. [lomyyenre ocCHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiarypa kucinor. dusudeckue u
XUMHUYECKHE CBoucTBa KHUCHIOT. Psan aktuBHOCcTH MeramiaoB H.H. Bbekerosa.

HOJ'Iy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenknatypa coneil. @u3nueckue U XUMUYECKHUE CBOMCTBA COJIECH.

[Tonyuenune coneit




2.10

I'eneTmyeckas CBA3b MCXKAY Ki1aCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XWMHMYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COACpKaAHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3ydEHUE
CBOICTB KHCJIOpOJa, HAOIIOEHNE B3aUMOACUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB M OIHCAHHE UX CBOMCTB, IMOJy4YeHUE, COOMpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBue
Bozopoaa ¢ okcuaoMm Mmenu(Il) (Bo3aMOXKHO UCTIOIB30BAHKME BHICOMATEPUATIOB),
HaOroleHue 00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAaCCOBOM JOJEH pacTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBUE BOJbI C MeTallaMd (HaTpUEeM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJCOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KHCJIOT W IIEJOYEed C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE O00pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIoYeH, H3ydeHHE
B3auMmojieiictBua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT €
METaJUIAMM, PEaKLUN HEUTpaIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
AKCIEPUMEHTAIbHBIX 3a/1ay 1o TeMe «BaxHelmme kiacchl HEOPTaHUYECKUX

COECIUHEHUN

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaAKIINN

3.1

[lepBble TOMBITKM KJIacCU(PHUKAUU XUMUYECKUX 3i1eMeHTOB. IloHsaTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE M IEIOYHO3EMENBHBIE METAJUIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCUABI U TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMuyeckux aemeHTos (.M.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPHOHAS (bopMbl
Ilepuoauueckot cucrembl xuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepumonbl u rpynnsl. PU3HUECKUMI CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

3.3

Crtpoenue atomMoB. CoctaB aToMHbIX sanep. Mzotombl. Dnekrponsl. CTpoeHHe

DIIEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XHUMHYECKHX JIIEMEHTOB




Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxeHuro B [lepuoanueckoii cucreme [[.1. Menneneesa

3.4

3aKOHOMEPHOCTU M3MEHEHHsI paauyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TIpynmaM M MEepUOIAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BUTUA Hayku W npakTuku. .M. MenneneeB — y4€HbIl U

I'paXKaaHHH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (moisipHass M HEMOJSpHAas) CBA3b.

DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCakuu. Hpoueccm

OKHCJICHHS B BoccTaHOBIeHUA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE O0pa3loB BEIECTB METALUIOB U
HEMETAJJIOB, B3aWMOJEHUCTBHUE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCJIOT H
niesiouei, MpoBEACHUE OMbBITOB, WUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-

BOCCTAaHOBHUTCIIbHBIX pCaKI_II/Iﬁ (FOpCHI/IC, pCaKkuu pa3jioKCHUs, COCIII/IHCHI/ISI)

9 KUIIACC

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKaHUA

BCH_IGCTBO U XUMHWYCCKasd pCaKIusl. HOBTOpeHI/Ie

1.1

[lepuonuueckuit 3akoH. [lepuoanyeckas cucrema XumMu4eckux 3yemMeHToB J[. 1.
MenpeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KM, KaJdblUs U UX
COEIMHEHHUI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

Ctpoenne BemiecTBa: BHUJIBI XHUMHUYECKOW CBSI3M. THUIBI KPUCTAUTMYECKHX
pPEETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUYECKOH cBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPTaHMYECKUX
BEIIECTB (MEXAyHApOIHAsl U TpUBHAIbHAsH). XMMHUYECKHAE CBOWCTBA BEIIECTB,
OTHOCAIIUXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKHX COCIUHCHHMH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYECKHX PeaKkIUi 10 pa3IuyHbIM NpU3HaKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEaklUMU BELIECTB, MO TeEIIoBOMYy 3(ddexTy, Mo

W3MEHEHMIO CTEIICHEH OKMCICHHUS XHUMHYECKUX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,




M0 y4YacTHIO Karajaum3aTopa). OJK30- ©  JIHJAOTEPMUYECKHUE  PEaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHUS. Ilonsatue o CKOpPOCTH XUMHUYECKOH pcakuuu

1.4

ITonsatue 00 O6paTI/IMbIX u H606paTI/IMHX XUMHUYCCKUX PCAKIUAX. ITonsTHE O
TOMOI'CHHBIX M I'€TCPOIrCHHLIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb XUMHUUYECKOM p€akuun H II0JIOKCHUC

XUMHYCCKOI'O0 paBHOBECUA

1.5

OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIMA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOTI'O OajnaHca

1.6

Teopust 3JIEKTPOJIUTHYECKON JUCCOIUALMM. DIJIEKTPOJIHUTHI U HEIJICKTPOJIHUTHI.
Karnonsl, aHnoHsl. MexaHu3M QUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMHU
xumuueckoi cBszu. Ctenenb quccounanuu. CUibHbIE U cllaOble SJIEKTPOIUTHI.
Peakuum MoHHOTO OOMeHa. YCIOBHS NMPOTEKaHMUS PEaKIUid MOHHOTO oOMeHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJNel B CBeTE NPEACTABICHUH 00 3SICKTPOTUTHUYECKOU

nuccounanuu. KauectBeHHbIe peakuny Ha MOHBI. [[oHATHE 0 THApPOIU3E Coieit

1.7

XUMH4eCcKuit OKCIICPUMCHT. O3HAKOMIJICHUE C MOJACIIAMU KPHCTATINIMYCCKUX
PEIIETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DaKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIIMN  KHUCTIOT, IIEeNo4Yei © coleil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKInii MOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE ra3a,
o0Opa3oBaHHE BOJbl); OMNbBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX peaKIMii (TOpeHHE, PEaKIUu PA3JI0KEHUS, COCIUHEHUs);
pacrno3HaBaHHE HEOPTAHWYECKUX BEIICCTB C MOMOIIBIO0 KaYeCTBEHHBIX peaKIni

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannel 1 ux coeIMHEHUS

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHne u (u3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBa Ha IpUMeEpe XJopa
(B3auMozelicTBHE € MeTaljlaMd, HEMETaJulaMH{, LiejodaMu). XJIOPOBOAOPOA.

Consanas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, IMMOJIYYCHHUC, IPUMCHCHHC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBEeKa. BakHenme XJIOpuabsl U UX

Hax0JICHUE B PUPOJIE

2.2

OO6mass xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbBIE CTETIeHN OKucieHus. CTpoeHne u (pu3nyeckue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOMHBIE MOAU(PHUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOCHHE,
¢busznueckue M XUMHUYECKHME CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOOB. CepHasl KHCJIOTa, (1)I/I3I/IIICCKI/IG 1 XAMHYECKHE CBOICTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U creruduueckue). XuMHUUeCKHe
peakuuu, JeXalue B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOIy4YeHHUs] CepHOMU
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJE. XUMHUYICCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeIMHEHUSIMU cepbl (KUCIOTHBIE JTOK[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €0 MPeI0TBPAIICHHS
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OOmast xapaktepucTuka 3y1eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue 1 XUMU4eckue cBoicTBa. KpyroBopor asora B npupozae. AMMHUAK,
ero ¢u3nM4eckue W XMMUYECKHE CBOICTBa, mojydyeHue W npumeHenue. Conn
aMMOHMS, HX (u3nyeckue ¥ XHMHUYECKHE CBOICTBA, IpPHMEHEHHE.
KauecTBeHHast peakius Ha MOHBI aMMOHUA. A30THas KUCIJIOTA, €€ IOJyYEHHE,
¢usnyeckue W XMMHYECKHE CBOicTBa (0OIIME Kak TIpeACcTaBUTENs Kiacca
KUCJIOT U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBe MHHEPAIBHBIX yI00peHui. XUMHUYECKOe 3arpsi3HEHHE OKpY Karomien
cpelbl COeTMHEHNUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3lyXa, IOYBBI

1 BOJIOEMOB)

24

®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrue U XUMUYECKHUE
ceorictBa. Oxcun dochopa(V) u docdopHas kucnora, Qundeckue wu
XMMUYECKHe CBOMCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBbHBIX YI00peHHI

2.5

O6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoO€HHOCTH CTpOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHHUS. YTIJIepon, aJuIOTPOIIHBIE
MoAu(UKAIMK, PACIpPOCTPAHEHUE B TPUPOJE, (PU3MUECKHE M XUMUYECKHE
cBoiicTBa. Azncop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
ux (bmnqecm/le U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHG Ha JXUBBIC OPraHU3MBI,

MOJIYUCHHUEC U IIPUMCHCHUC. OKOJIOTHYECKHE HpO6JIeMBI, CBA3aHHBIC C OKCHUJIOM




yriepona(lV); rumote3a rino0aqbHOTO TMOTEIUICHHUS KIMMAaTa, NapHUKOBBIN
a¢dekr. YrompHas KucioTa U e€ coilu, uX (GU3NYECKUE U XUMUYECKUE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJIMHCHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTUJEH, STaHOJ, IJIHIEPUH, YKCyCHas
kuciora). MIx cocraB u xumuyeckoe cTtpoeHue. llonstue o Ouomornyecku
BaKHBIX BEILIECTBAX: XHpax, OeNKax, yrieBoJax — U HUX POJIU B KHU3IHU
yeoBeka. MarepuaabHOE €JUHCTBO OPraHMYECKMX U HEOPTaHMYECKHUX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue H XHMHYCCKHE CBOWCTBA, IIOJYYCHHE U
npumenenne. CoenuHeHuss KpemMHHUS B mpupone. OOmme mpencraBieHus 00
okcuae kpemuus(IV) u kpemaueBoii kuciaore. CHUIIMKATBI, UX UCIOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIIICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpobiembr OGe3omacHOTro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIUN HA XJIOPH]I-
WOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTPaKaIOIINE
(u3nyeckre 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEAMHEHHH (BO3MOKHO
UCTOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0pas3laMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl W €€ COeAUHEHUSIMHU
(BO3MOXKHO HCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyrauBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KaueCTBEHHOW peakuuu Ha cyibpaT-uoH U HaOmoJeHWe mpu3Haka eé
MPOTEKaHUs; O3HAKOMIIEHHE C (PU3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIMHEHUIN (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), O0Opa3lamMu
a30THBIX U (ocHOPHBIX yA0OpEHUH; TOTyYeHue, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAauyeCTBEHHBIX pEakIuil Ha HOH
aMMOHUSI U (QocdaT-uOH M U3yuyeHHE TPU3HAKOB HX MPOTEKaHMS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
WCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIUTMYECKUX
pemérok anMasa, rpaduta, (¢QyJIepeHa; O3HAKOMJIEHHE C TIPOLECCOM

ancop6u1/11/1 paCTBopéHHBIX BCIICCTB aKTUBHPOBAHHBIM yTJ'IéM n YCTpOﬁCTBOM




IIPOTHBOra3a; IOJy4eHUe, coOMpaHHe, pacllo3HaBaHUE M H3Y4YEHHE CBOICTB
YIJIEKHCIIOrO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakiuii Ha KapOoHAT- u
CWJIMKAT-UOHBbl M H3yYEHUE TPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CHIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE SKCIEPUMEHTAJIbHBIX

3aj1a4 110 TeMe «BakHenie HeMeTauIbl U UX COEIUHEHUI

MeTtamisl 1 uX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucteMe xXuMHuecKux odnementoB J[.M.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTajinyeckas CBsi3b U
METAJUTMYECKasi ~ KpUCTAUTMYeCKass pemérka. ODJIECKTPOXUMHUYCCKHUH s

HaIpsHKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaysioB. OOIue crocoObl NOTydYeHUs
MeTa/uioB. [loHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIIEHHOCTH
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lenouynsle MeTayuibl: nosioxkeHue B Ilepuoamdeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAauIOB U HX

COeTUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux 3neMeHToB JI.11. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJIe€HWEe B npupone. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
Marfusi M Kanplus. BaxHeiimme coeanHEeHUs KanblUs (OKCHUI, THIPOKCHI,

conu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmoMmuHMiL: TonoxkeHue B llepuonmyeckoll cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aroMma; HaxXOXACHUE B mpupozae. Puznueckue u
XAMHAYECKHAE CBOMCTBA aIFOMUHMSI. AM(OTEpHBIE CBOINCTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoandeckoi cucreme xumudeckux snemeHToB J[.M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu xkenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAaJUIOB U CILIABOB,

X (U3MYECKMMH CBOMCTBAMM; H3Yy4YEHHUE PE3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO WCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUS  OKCHJA KalbllUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAJIOB); HMCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOpEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKaHHUS KAUYCCTBEHHBIX PEaKIUii Ha MOHBI
(Marnusi, xanplus, amroMuHHs, nuHka, xeneza(ll) m sxemeza(Ill), memu(Il);
HaAOJIIOJICHUE W ONHMCAaHUE MPOIECCOB OKpANTMBAaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss W Kanblug ~ (BO3MOXKHO — HCIIOJNB30BaHHE  BHJIEOMATEPHANIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THJAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; pelIeHHe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeiime Metasibl 1

HUX COCIUHCHUA»

XHMHMS U OKpyKarolas cpena

4.1

HoBeie maTepuanbl U TexHOnoruu. BemecTtBa U maTepuainbl B IMOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XuMHUs U 370poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momolip Npu XUMHUYECKUX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomiei cpeasl [1/IK. Posb XuMuM B pemieHUH 3KOJIOTMYECKUX MPOOIEM.
[IpupomHble MCTOYHUKH YTJIEBOJAOPOJOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUMN OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTCpHraJIOB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEPUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOTI0 0011ero odpasopanust Ha ocHoBe PI'OC

1

HpeI[CTaBJ'ICHI/IC .

1.1

O TMI03HABA€MOCTHU SIBICHUI MPUPOAbI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTeCTBO3HAHMS, KOMIIOHEHTa OOIIed KyJIbTyphl M MPaKTHYECKOU
NESTEIIbHOCTH YelIOBEKa B YCJIOBHSX COBPEMEHHOIO OOIIECTBa;

IIOHMMAaHHUE MECTAa XUMHU CPEAN JPYIUX €CTCCTBECHHBIX HAYK

1.2

0 HAaY4YHbIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOHAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHNYECKUX peaKum‘/'I; YMCEHUEC HCIIOJIB30BaTh MOJCIIN JUIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATBLHON IeATETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XUMHUYECKOH HAyKH, 4TO MO3BOJHUT OOYYaroIIUMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodecCuoHaIbHON eI TeIbHOCTH
U CcJlleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpeaMeTa

MIpH TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIero 00pa3oBaHUs

Brnanenne cucreMod XMMMYECKUX 3HAaHUM M YMEHHE IIPUMEHSATH

CUCTCMY XUMHUUCCKUX 3HaHI/II71, KOTOpasA BKIO4YacCT:

2.1

BOKHEHIINE XUMHUYECKUE TMOHATHSA: XUMHYECKHHA OJIIEMEHT, aToM,
MOJIEKYyJIa, BEUIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEO/IHOPOJIHAsE CMECh, OTHOCHUTEJIbHBIC AaTOMHAas M MOJICKYJISIpHAs
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIH
00BEM, OKCHJI, KHUCIIOTa, OCHOBAaHHWE, COJb (CPEIHss), XHUMHUYECKas
peaKysi, Ppeakluu COCIUHCHUS, PEAKIMH pPAa3NIOKEHHS, pPEaKIuu
3aMEIEHUs, peaKkIuu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
DHJIOTEPMHUYECKUE DPEAKIIMH, PACTBOP, MAcCCOBasi JOJS XHUMHYECKOTO
JJIEMEHTa B COSJIMHEHUH, MAacCOBAs JIOJISl M TIPOIICHTHAS KOHIICHTPAIUS

BEILIECTBA B PACTBOPE, AJIPO ATOMA, AIEKTPOHHBINA CIION aTOMa, aTOMHAsI




opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTb, IOJIIPHAS U HEMOJISIpHAs
KOBQJIECHTHAsE  CBSI3b, MOHHAas  CBsI3b, METaJUIMYECKas  CBSI3b,
KpUCTaJUIMYecKasi pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHasl), UOH, KAaTUOH, aHMOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOTUTHYECKAsT  JIUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENIb U
BOCCTAHOBHTENIb, OKHCIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTHMbIE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHHU: 3aKOH COXPAaHCHHUSA MAacCCHI,
HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaJIPO
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TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHs

BHGKTpOHHTquCKOﬁ Jucconmanmumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4HCIe MMHEpaJbHbIE YIOOpEHHs, METaulbl M CIUIaBBI,
NPOAYKTHl TIEpepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yriasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3iHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIsS. OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HHTCIPUPOBATH XHUMUUCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB
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HaJM4KMe OMbITa paboThl C PA3NMUYHBIMU MCTOYHMKAMU WHMOpMaIuu
Mo XUMUU (Hay4yHass U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTUYECKOM  MPUMEHEHHUH U YMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TIOHSATHMHOTO arrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH 1JIsI COCTABJICHUS (i)OpMYJ'I HEOPTraHNUYCCKUX BCIICCTB,




YpaBHEHUM  XUMHUYECKHMX  pPEakIMd; OCHOBAMM  XHUMHYECKOM

HoMeHK1aTypsl (IUPAC u TpuBnaibHOi)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
AIIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, Kajlnd U KaJbILHA

[lpencraBnenue 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
OPOCTBIX U CJIOXKHBIX BEIIECTB OT IOJOXKEHHUS JJIEMEHTOB B
[lepmonuueckoii cucremMe (B MajiblXx IEpUOJax M IJIaBHBIX

MOJArPYyNNax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne kinaccupuupoBaTh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaearh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal

HOHa

8.2

BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTyphl B

COCAUMHCHUAX

8.3

XapaKTCp CpCabl B BOAHLIX paCTBOpAX BCIUICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCJIHUTCIIb U BOCCTaAHOBHUTCIIb

YMeHue XapaKTCpHU30BaTb (1)I/ISI/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOA, rpaduT, anamas,
KpeMHUH, a30T, docdop, cepa, XJIOp, HATPUH, KW, MarHHi,

KaJIBIIMHA, aJTFOMHHHH, KEJIE30)

9.2

CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ]l, OKCHUIBI U THUAPOKCHUIBI
metamwioB [-IIA rpynm, amomunus, meau (II), muaka, xeneza (I u
I1T), oxcuaet yraepona (II u IV), kpemuus (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,

dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTh CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOP’ICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YUCIIE:
10.1 peaKkIuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aMMOCBSI3b MEXy HUMU
11 YMeHue BRIYUCIITH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJIKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOJAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MACCy PEAreHTOB WU MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmroIeHue,
11 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYEHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CPOpMyIHpoOBaTh MpoldiaeMy u
MPEIJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ ¥ J1a0OpaTOpHBIM 000PYA0BAHHEM
paBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIH3YyEMBIMU
B MOBCETHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LESIX cOepekeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACMCTBHSI HAa JKMBBIE OPIraHU3Mbl OMNPECIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyecknx HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHUE U ONMHUCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SABJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEaKINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHus cMecer

13.3

[OJlyY€HUE KHCIOpOAAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; MOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHNE WH/INKAaTOpPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) s ONpeeNieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICAOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIIOT C MCTajlllaMu,
OKCHIaMH MCETaJIJIOB, PaCcTBOPHUMBIMHA nu HEPACTBOPHUMBIMU
OCHOBAaHHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm H3  pacTBopa  COJIH;
HCCICIOBAHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

OUHKa

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX COC,I[I/IHeHI/II‘/JI»; ((SJ'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUs «Baxneimuye HEMETaIIbl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl M UX COCIUHCHUA»

13.8

XMUMHYECKHE  OKCICPHUMEHTBI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUsS PEaKIMii MOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI XJOPHUI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJblUsi, aJFOMUHUSI,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA
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YMmenue:

14.1

MNpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U IPOLCCCaMU, NPOUCXOOAINIUMHA B MaKpO- U MUKPOMHUPE,

O0OBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHLIe XUMHUYCCKUC ITOHATHA

1.1

YucThlie BelecTBa U CMECH. Crioco051 pasaciICHUs cMmecent

1.2

AToMBEI H MOJICKYIJIbI. Xumudeckue diieMeHTBl. CHMBOJNBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHYECKUX 3J1eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuUTeNnpbHAsd aTOMHAs Macca.
OtHocuTenbHas MOJICKYJIsIpHAd Macca. MaccoBas A0as XMMHYECKOTO 3JIEMEHTa

B COCAUMHCHNU

1.5

KomuuectBo BemectBa. Monb. Momspaas Macca. MousipHbiii 00BEM Ta30B.

BzaunMocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHHUILL BCIICCTBA

1.6

duznyeckue U XUMHUUYECKHE SIBICHUS. XHUMHYECKas peaKuusa Hu eé IIPHU3HAKH.

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUECKUE YPAaBHEHUS

Ilepuomnueckuit 3akoH u llepumonnueckass cucreMa XUMHUYECKHX JJIEMEHTOB

.. Menneneena. CTpoeHre aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuoanyeckas cucrema XumMu4deckux siaeMeHtoB J[.1.
Menpneneesa. Ilepuoael u rpynmnsl. @U3NYECKU CMBICI MOPSIAKOBOTO HOMEpA,

HOMEPOB MEepHO/Ia U TPYIIIIHI dJIEMEHTa

2.2

Crpoenune aromoB. CoctaB atoMHbIX saep. M3oromsl. OnextpoHsl. CTpoeHHe
JNIEKTPOHHBIX  000JI0ueK aTOMOB TMepBbIX 20 XHMHYECKHX 3JIEMEHTOB

[Tepronnueckoit cucremsl [I.1. Menaeneena
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3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHX JJICMCHTOB MEPBLIX TpéX
NepruoaoB, Kallusd, KaJIbIUA (paﬂHyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMETATNIMYCCKUX CBOfICTB) n HX COGI[I/IHGHI/II\/'I B
COOTBCTCTBHH C IIOJIOXKCHHUEM JOJICMCHTOB B HepHOI[H‘IeCKOﬁ CHUCTEMEC H

CTPOCHUCM HUX ATOMOB

CrpoeHue BemecTBa

3.1

Xumnueckass cBsa3b. KoBaneHTHas (WoJisipHAs U HEMOJSIpHAsi)  CBA3b.
ONEKTPOOTPULIATEILHOCTh ~ XUMUYECKHX  3JeMEHTOB.  VoHHas  CBs3b.

Merannuueckas cBsI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAas, MeTaJuInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKUM U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux

coeMHeHMs. MeTaniabl M UX COeIUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
HecoJieoOpa3yloye; OCHOBAaHWHA (IIETOYM W HEPAaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJOPO/IA, XJIOpa, KUCIIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3nyeckue W XUMHUYSCKHE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Marovusa WU KaJIbOWsA, aJJiOMUHUSA, JKCEIIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

pAn HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

dusznuecknue U XMMHUUYECKHE CBOMCTBa BOAOPOIHBIX COCOUHEHUI HEMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBorcTBa okcuaoB: MeTamuioB [A-IIIA rpymn, nunka, mequ(Il) n

xenesa(Il, IIT). I[ToydyeHne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
TUAPOKCHUIIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHUU U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKHEe CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CcepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHOU. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO0ue xuMu4yeckre cBoiicTBa cpenux coneil. [Tomyuenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacnio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIAOOpaTopuu

4.11

[Nomyuenne amMMuaka, CEpHOH M Aa30THOM KHCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI IMOJIY4YCHU MCTAJIJIOB




4.12

I'enermueckas cBsI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/II\/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYeCcKUX peakiuid M0 pa3TUYHbIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIUMX B pEAKIMU BEIIECTB, MO TerioBoMy 3¢(deKty, o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMEHTOB

5.2

TennoBoil 3 heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peaklunu. TepMoXuMuyeckue ypaBHEeHHs
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OKHCIUTETBHOBOCCTAHOBUTENBHBIE peakiMA. OKHCIUTEIN U BOCCTaHOBHUTEIU.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopus MEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cla0bIe OJICKTPOJIUTHI. CremncHb AUCCoanu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHU A peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBa;I IMoOMOIIb IMTPHU XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawomled cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpPerOoTBpALICHUS
[IpenenvHas momyctumass kouuneHtpanus BemiectB (IIK). Poxp xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyLIeHuEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUH B
OBITY, MeAWIIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HCpBOHaanIBHBIe MOHATHS 00 OPraHMvYCCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, aAlICTUJICH, 9TAHOJI, INIMOCPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, GCJIKaX, YIJI€BOAax — U UX

POJIN B J)KU3HU YCIIOBCKA




Pacuérter:

7.1 o popMyiaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPABHCHHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






