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IHOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeabHOI MPOrpaMMbl OCHOBHOTO 0011IET0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusl y4eOHOTro npeaMera « XuMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T NPEACTABICHUE O MEJsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOIMMUXCA CPEACTBAMHU yYEeOHOTO
IpeIMeETa, YCTaHaBIINBAECT 00s13aTENBHOE MpEeAMETHOE CcoAepIKaHue,
IIPEyCMATPUBAECT PACIpPEICICHUE €ro MO KijlaccaM U CTPYKTYpPUPOBAHHUE IIO
paszmeiiaMm M TeMam IPOrpaMMbl I10 XHWMHUH, ONPEAECTAET KOJIUYECTBEHHBIE U
KaYECTBEHHBIC XapaKTEPUCTUKHU COJZIepKaHuUs, PEKOMEH1YyEMYIO
MOCJICIOBATEILHOCTh ~ M3YUYECHUSI XHMHUHA C YYETOM  MEKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEe  00yvaroluXxcsi, OINpeAeNseT BO3MOXXHOCTH IpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a Takke TpeOOBaHUI K
pesyibpTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeJIeH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENLHON JEATEILHOCTH O0O0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaronierocsi, €ro NnpejCcTaBiICHU O MaTEPUATLHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUd M 00 SBOJIIOLMHU BEHIECTB B MPUPOJIE, O MYTAX PEHIeHUs riIo0ajbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOM,
NUIIEBOMN M 3KOJOTMYECKON O€30aCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXHOCTEM IS CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U PyHKIIMOHATIbHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
0o0yyaromuxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JesATEeNbHOCTH,
IKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMHUT CO CHEeNM(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIA/1a HA €AMHCTBO IIPUPOJIBI U YETOBEKA, ABJISAECTCA OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIUXCS;



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 KUIACC

IlepBoHaYAIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YellOBEeKa. XUMUSL B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BewecTB. [loHsTHE O MeToAax Mo3HaHWsS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoOslI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUIL BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3nuecKue U XUMHUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3MUecKuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAacCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJIEHCALMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUN, HAOII0ICHUE U
OMHCaHUe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJieicTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApEHHOU
colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYI
(ILIapOCTEPHKHEBBIX ).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. HaxokneHue kucimopoma B mpupoe, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. 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

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUS1, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaiuenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NESITeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEILHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOINM B TIPOIIECCE OTOM y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKHM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTABISIOLINE
OCHOBY JJI TTOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SIX 4YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSACHCHHUS HAOJIOJaeMBbIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU



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 KJIACC
KoanuecTBo 9acoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/| ¥ TeM NPorpamMmmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Pasznea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PAKTUYECKOI https://m.edsoo.ru/7f41837¢
JIeSTEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnuueckue 15 1 bu6mmoreka [{OK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2. BakHelimne npeacTaBuTeI M HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnnorexa [JOK
’ [HousaTue 06 oKCuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bubnnoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 | 1 bu6mmoreka [{OK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 1IOK
HOJInOTEKA
2.4 HEOPraHUYEeCKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢
CcoeIMHEHU I
Hroro no paszneny 30



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

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 > .
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9 KJIACC

KoanuyecTBO 4acos

JIEKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kontponsusre | TIpaKTHueckue (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
[ToBTOpeHwue u yriayoneHue
1.1 3HAaHUW OCHOBHBIX Pa3jeiioB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAS
1.3 rcconnanys. XuMUIeCcKue 8 1 1 bubmorexa HOK
’ A HHATHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasluibl U MX coeIMHEHMSI
OO6mas XxapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX aneI:)MeHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO0mas XxapakTepucTuKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mras xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

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



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

U UX COCANHCHUA

OO1m1as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB

bubmuoreka [JOK

2.4 8
IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pasaeny 25
Paznen 3. Metasiibl M UX COeIMHEHUS
bubmuoreka [JOK
A i 4
3 (Obmpte CROHCTEA MeTaTAOoB https://m.edsoo.ru/7f41a636
39 Baxnelinme MeTamibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
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
Uroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacos D1eKTPOHHBIE
N Tema ypoka Kontposbubie | IlpakTuueckue uupposkpie
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Posib XUMHUH B KU3HU | bubnuorexa [IOK
yenoBeka. Tena n BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHe 0 METOAAX MO3HAHKS B XUMHH 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[Ipaktuyeckas padora Ne 1 «IIpaBuia

3 paboThI B 1a00PATOPUN U TIPUEMBI | bubnmnorexa [JOK
oOpareHust ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHuEM»

4 Yuctele BemecTBa U cMecH. CriocoObl | bubmuoreka [{OK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpuMepe 1 bubmorexa OK

A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL H MOCKYIIH https://m.edsoo.ru/ff0d2a6c

; XHUMHYECKHUE JIEMEHTBI. 3HAKU 1 bubnuorexa [JOK
(CUMBOJIBI) XHMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle 1 CHOKHBIE BEIIECTBA 1 bubamorexa [TOK

p - https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommorexa L

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.

bub6mnoreka [IOK

10 Xumuueckas popMyia. BaieHTHOCTh
popmy https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX 3JICMEHTOB
1 OtHOcHTeNIbHAS aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bubanoreka [IOK
MognsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3uYECKUEe U XUMUYECKUE SBICHUS. bubmuoreka [{OK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBus NpOTEKaHUS bubnuoreka [IOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aK0oH COXpaHEHHUsT MacChl BEIIECTB. bubnmorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust kKoauuecTBa, Macchl
17 BEILIECTBA 110 YPAaBHEHUSM XUMUYECKUX bubmorexa HOK
HI N yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmss XuMHUECKUX PEaKIIHMA
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ bubmmorexa [TOK
A P : https://m.edsoo.ru/ff0d334
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — yu€HBbIN-
19 sHnukKiIoneauct. O600IeHNE 1 bromorexa OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUM
20 KonTponbnas padora Nel no teme bubmmorexa [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucimoposx — 35ieMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npocroe BeuecTBo. O30H

dusznueckne U XMuMHUYECKHE CBOMCTBA

22 KHCIIOpo/ia (peaKiu OKUCICHHUS Bubmmorexa LIOK
pOAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsaTue 06 okcumax
CriocoOslI MoTy4eHus KHUCIOpo/ia B
23 J1a00paTOPHH U MPOMBIIIJICHHOCTH bubamorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3¢ ekt xumuueckon
24 peaKIiu, IOHATHE O bubnuorexa [JOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIMIX
TommuBo (HedTh, yroias U METaH).
25 3ar HSHe}EI/quI;OS yxa CrocoObl iro brbmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALLCHUS
[IpakTuyeckas padora Ne 3 o Teme
26 «ITonmydenne u cobnpanue Kuciaopoaa bubmmorexa LIOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOUCTBY
7 Bonopon — anemeHT u nmpocroe bubnuoreka IIOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3NYECKUE U XMMUYECKUE CBOMCTBA bu6mmoreka [{OK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 ITo € 0 KUCJIOTax | Co
TATHE O KHCJOTAx H COILIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTydeHus1 BOAOPO/Ia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «ITonydyenne u cobupanue BOAOPOA,

HU3yYECHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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Mounsipabiit 00BEM ra3oB. 3aKOH

Bbu6morexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KoJIMUeCcTBa
33 BEILIECTBA ra3a 1o €ro U3BECTHOM bubmmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Boruncnenust 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKI[MM HA OCHOBE 3aKOHA bubmmorexa [TOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®uznyecKre 1 XMUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. ITonstue 00 bubmuoreka [JOK
MHJIHUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HachiiieHHbIe
37 U HEHACHI peHHLIE acTBOpbl. MaccoBas bubmmorexa [IOK
B PacTBopaL https://m.edso0.n/f0dS5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 mo reme
13 «IIpuroToBieHne pacTBOPOB C bub6nuorexa [IOK
OnpeAcNIEHHON MacCOBOU J10IEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA»
19 KonTponbhas padota No2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIIacCUPUKALINS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue n XuMUYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHHUsI: COCTaB, Ki1accuuKaIus, bubnuorexa [JOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHE CBOMCTBA

Bbu6morexa [JOK

43
OCHOBAHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XMMUYECKHE CBOMCTBA bubmuotexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéBII) TIOJT q)eHI/IH XI/IMI/IquKI/Ie buGmotera [IOK
© YHCHIT, https://m.eds00.ru/00ad9474
CBOMCTBA
[Ipakruyeckas pabora Ne 6. Pemenue
47 SKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnmorexa [JOK
«OCHOBHBIE KJTAaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUN
43 I'eneTnueckas cBsI3b MEXKIy Ki1accamu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorekxa [JOK
49 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH
= H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX bubmmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COCMHEHUI
[IepBbie MOMBITKH KIacCUPUKAITTT
bu6mmoreka [JOK
51 XUMHYECKHX 3JIeMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
bu6mmorexa [JOK
52 [Tepronnueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. Y. Menaeneena
bubmuoreka [JOK
53 [Iepuonsl, rpynnsl, MOATPYMIIBI nomorexa L

https://m.edsoo.ru/00ada52¢c
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Crtpoenue atomoB. COCTaB aTOMHBIX

Bbu6morexa [JOK

54
anep. N3otomnbl https://m.edsoo.ru/00ada342
CrtpoeHue 3eKTPOHHBIX 000JI0YeK
. bu6mmoreka [JOK
55 aTOMOB 3JIeMeHTOB [lepnonnueckon
https://m.edsoo.ru/00adabbe
cuctemsl J[. 1. MenaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenwue [leproguveckoro 3aKkoHa Jist
57 pa3BuTUA HayKu U npaktuku. /. 1. bu6numorexa LIOK
MenneneeB — y4€HbIM, IEAATOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepBHEbIil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
58 CUCTEMaTH3aIlus 3HaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KonTponbnas padorta Ne4 no teme
59 «Ctpoenue atoma. XUMHUYECKas CBSA3b» bubmmorexa LHOK
POSHIE STONE. https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATETLHOCTh ATOMOB bubnmnorexa [JOK
XHUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
61 Honna ecKas CBS3
HHaA XM o CBASh https://m.edsoo.ru/00adac34
2 KoBaneHnTHas nosspHas XUMHYECKas bubnuoreka [IOK
CB3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENoOAsIpHAs XUMHUYECKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCIICHUS bu6mmoreka [{OK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
bu6mmorexa [JOK
66 O 1
KCHCITHTEII 1 BOCCTAHOBHTEIH https://m.edso0o.ru/00adb076
PesepBHbiil ypok. O000IICHHE 1
67 CI/ICTEM&TI/ISZPI/ISI 3HaH1/H;IH 10 TeEMeE 1 buGmotera [IOK
t https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XuUMHUYECKas CBSA3b»
68 PesepBHelil ypok. O6o0IeHNE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ugposBbie
Tema ypoka Kontpoabubie | IlpakTuueckue uupp
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuil 3aK0H.
| [lepuoanueckast cucrema | bubnuoreka [IOK
XUMHYeCKHX daeMeHToB /1. W. https://m.edsoo.ru/00adb59¢
Meuneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOWMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [IOK
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB
3 Knaccudukanus u HOMEHKIATypa ) bubnuorexa [IOK
HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buaber xXuMHU4decKkoy CBSI3H U THITBI 1 bub6manoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme
5 «IToBTOpenue u yriayOjaeHue 3HaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiaccay
6 Knaccugukarus XuMmruueckux | bub6nuoreka [IOK
peakumii o pa3aIuyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 eakuu. IloHITHE O TOMOT€HHBIX U 1 bubmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEAKIUAX
[TonsiTEe 0 XUMUYECKOM PAaBHOBECHH.
bubmuorexa [IOK
8 DaKTOpbl, BIUSIOLINE HA CKOPOCTh 1

XHMHYCSCKOM PE€AKIUMU U IMOJIOKEHUC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBCCHUSA

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peaKkuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOI
10 nccoruanmu. CUibHbBIE U ci1a0ble bubmmorexa LOK
A THATLIH. https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNonHrle ypaBHEHUS peaKIIUi bubnmorexa LIOK
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE IIPEICTABICHUN bubmmorexa LHOK
puIl https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPENCTABIIEHUNA 00 buGmuorexa [IOK
pedl } https:/m.eds0o.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOIHAIIIHT
14 ITonsgarue o ruaponse coiaei buGnnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHrne U CUCTEMATH3AIUS bubmuoreka [[OK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuyeckast pabora Ne 1.
16 «Perenne YKCIEpUMEHTAITBHBIX Bubmorexa TOK
P https://m.edsoo.ru/00addbfa
3a71auy
KoHntponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOLHALIUI bubmorexa LOK
p A HHAATHL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKLIUU B PACTBOPAX»
OO0m1as XxapaKTepuCTHUKA TaJOTeHOB.
18 XUMHYECKHUE CBOMCTBA Ha IIPUMEPE bubmmorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossgHas KMCIIOTa, bubmmorexa [IOK
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XMMHYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00adel104

IpUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «ITonyueHue COISTHON KUCIOThI bubmmorexa [IOK
Y . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOMCTB»
Brluucnenus no ypaBHeHUSIM
21 XUMHUYECKHUX PEeaKIui, eCIU OJUH U3 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO0m1as XxapaKTepucTUKa 3JIEMEHTOB bu6mmoreka [{OK
VIA-rpynimst https://m.edsoo.ru/00ade64a
ATOTpOnHBIE MOTU(UKAIIMH CEPHI.
3 HaxoxneHue cepbl 1 €€ COeTUHEHU bubmuorexa [IOK
B MpUPOJE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnmnorexa [JOK
$u3HYEeCKrEe U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupel cepsl. CepHast KUCIIOTAa,
25 buznyecKkre 1 XUMUIECKIE CBONCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMHYECKUE peaKInH, JeKallre B
OCHOBE MIPOMBINIJIEHHOTO CrIoco6a
2% MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXaroIIEeH Cpeabl COCTUHEHUSIMU
cepbl
7 Brruucnenue MaccoBoii 10JIM BbIX0/1a bubmuorexa [JOK
NpOayKTa peaKInu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTUKa JIEMEHTOB bubmuorexa [{OK
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VA-rpynnsl. A30T, paclipoOCTpaHEHHE
B Ipupo/ie, GU3ndecKue u
XUMHUYECKHUE CBOWCTBA

https://m.edsoo.ru/00adeea6

AMMUaK, ero Gu3nIecKue u

29 XMMHYECKHE CBOMCTBA, MOJIYYEHUE U bubmorexa HOK
> Oy https://m.eds00.ru/00adf004
MIpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITomyueHne amMmmuaKka, U3y4eHUe ero bubmorera [JOK
N y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubnuotexa [JOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHHSI B KQUe€CTBE MUHEPATIbHBIX

32 no0peHuii. XuMuieckoe bubmorexa HOK
yRoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun pocdopa (V) u

33 (1)00((11))0 pHa;[ KI/ICJ'I((l))Ta q)(in/rl)sn(qelme u bubmmorexa LHOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTy4YCHHE
Hcnonb3oBanue pocdaTos B

34 KaueCcTBE MUHEPAJbHBIX YI00pEHUH. bubnmorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHHE B

35 npu 2&6 E)I/ISI/IF‘)-IGCKFI)/IG U XUMUYECKUE bubmmorexa [JOK

P P ' https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxkcunsl yraepoaa, ux pusudeckue u bubnuoreka [IOK

XHUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJOTH4eCKHe MpoOIeMbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

N bubmuoreka [JOK
37 VYronbHast KucioTa u e€ conu
https://m.edso0o.ru/00ae006¢
[TpakTnueckas padora Ne 4 o teme

18 "IlosrydyeHune yrieKucsioro rasa. bubnuorexa [IOK
KadectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBOoHaYaIbHBIE TOHSATHUS 00
bu6mmnorexa [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yIJIepoaa
. bubmuoreka [JOK
40 Kpemuuii u ero coeguHeHust
https://m.edsoo.ru/00ae080a
[TpakTudeckas pabota Ne 5. Pemenue

A1 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bubnmnorexa [JOK
«Baxneine HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSDY
Kontponbnas paborta Ne3 mo teme

N bu6mmoreka [JOK
42 «Baxueiie HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHCHUS
OO0m1as XxapakKTepuCTUKa XUMHUECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [{OK
MeTaInYecKas KpUCTaJIIndecKast https://m.edsoo.ru/00ael103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAIIIIOB.

N bu6mmoreka [JOK

44 ONEKTPOXUMHYECKUH psifg

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156
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O61re crocoOb! NOTyYEHUS
MmeTauioB. CiuiaBel. Beraucienus no

45 aBHEHUSIM XHUMHYECKUX PEaKIil bubnmorera [OK
yp PEAKIHH, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJACPKUT
pUMecHu
bub OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommoreka L
https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47
[lenoumpie merarel https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCHIBI HATPUS U bubmuorexa [JOK
Kaaus https://m.edsoo.ru/00ae14b2
49 IllenouyHO3eMeTbHBIC METAIIBI — bubmuoreka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiiiine coeJUHEHHS KAJILIIHS bubnnorexa [IOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CHCTEMATH3AINS
3HAHUH
5 JKEcTKOCTh BOABI U CIIOCOOKI €€ bubmuorexa [JOK
yCTpaHEHU https://m.edsoo.ru/00ae1886
[TpakTuueckas pabora Ne 6 o Teme
s N bubmnoreka [IOK
53 JKEcTKOCThL BOIKLI U METOJILI €6
\ https://m.edsoo.ru/00aelaed
yCTpaHEHUS
b K
54 AnroMuHNH nomorera O
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOWCTBA OKCUIA U bubnuorexa [IOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nonmoreka 11O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHIIBI U COJIU JKeJie3a

Bbu6morexa [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O060011eHNE U CUCTeMAaTH3aIIs
3HAaHUU
ITpaxTrueckas padota Ne 7. Permenue
59 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bubnuorexa [IOK
«Baxnenmue MeTaJuibl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIIHii, eCIH OJUH U3
60 pEeareHToB J1aH B U30BITKE WIIN bu6numorexa LIOK
COAEPKUT IpUMeECH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JIH BbIXOJa MPOAYKTa
peaxkuuu
61 O000111eHME U cCUCTEMATU3ALIMS
3HaHUHN
Kontponbnas padborta Ne4 no teme
62 «BaxkHenmue MeTauibl U UX
COEJIMHEHUS
63 BemectBa u marepuasi B bu6nmoreka [JOK
ITOBCEJHEBHOM KU3HH YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUe bubnuorexa [IOK
OKPYXKaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Pone xumum B pemennn bubnnorexa [JOK
AKOJIOTHYECKUX TTPOOIEM https://m.eds00.ru/00ae4270
66 Pezepsuslii ypok. O6001menue u bubnuorexa [IOK
cHUCTeMaTU3alurs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepaHblil ypok. O6001menue u bubnuoreka [IOK
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1

IIo Teme: «HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUSA»

1.1

pPacKpbIBaTb CMBICI OCHOBHBIX XMMHMUYECKHMX IOHSATHH: aTOM,
MOJIEKYyJIa, XHMHUYECKUH OJIIEMEHT, IPOCTOE BEIIEeCTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOAHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BELIECTBA, MOJb, MOJSIPHAs Macca, MaccoBas [0Js XUMHYECKOIO
JJIEeMEHTa B COEJAMHEHUHU, MOJISIPHBIM OO0OBEM, XMUMHUECKas peaxiius,
KnaccuuKanus — peakiMidi:  peakuuH  COCIMHEHHS,  PeaKLUuu
pasloXKeHusl, peaklUUu 3aMelIeHHs, peakuuu oOMeHa, 3K30- U
SHIOTEPMHUYECKUE PEAKIMU, TEIUIOBOW 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10J BelecTBa (MPOLIEHTHAs KOHIIEHTpAI|s) B pacTBOPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHUA H

NOPUMCHATH 5TU MOHATHUSA IIPU OIIMCAaHUH BCIICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIB30BATh XHUMUYCCKYIO CHUMBOJIMKY IJId COCTABJICHUA (bOpMy.]'I

BEIIIECTB U YPAaBHCHUN XUMHUYECKUX PEAKIUI

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChblI BCIICCTB,
INOCTOAAHCTBA COCTAaBa, ATOMHO-MOJICKYJAPHOI'O0 YYCHUs, 3aKOHa

ABoraapo

1.5

OIIPCACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCIMHCHHUAX

1.6

KJaccuUIUpPOBaTh XHUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy

YUYacCTBYIOLIMX B PEaKIIUH BELIECTB, M0 TEIJIOBOMY PQEKTY)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChL

BCIIICCTB

1.8

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEMEHTa 1o (opmyiie

COEIMHEHMUS,




1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

NPUMCEHATH €CTCCTBCHHOHAYYHBIC MCTO/bI ITO3HAHUA — Ha6JHOI[CHI/I€,
HN3MCPCHUC, MOZACIIMPOBAHHUC, SKCIICPUMCHT (peaHLHBIfI n

MBICJICHHBIN)

ITo Teme: «BaxHelmue npeIcTaBUTENId HEOPraHUYECKUX BEIECTB)

2.1

PaCKpbIBaThb CMBIC]I OCHOBHBIX XHMHUYCCKHUX MOHSTHH: OKCH I,

KucCJj1i0Ta, OCHOBaHHEC, COJIb

2.2

OTNpeAeNATh MPUHAIICKHOCTh BEIIECTB K OMNPEAeNIEHHOMY KIaccy

coeZiMHeHuil o Gpopmysam

2.3

KJ'IaCCI/I(bI/IL[I/IpOBaTL HCOPTaHNUYCCKUC BCIICCTBA

24

XapaKTCPU30BaATh (OHI/ICBIBaTL) O6H.[I/Ie XMMHUYECKHE CBOMCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBEPKAAd ONHWCAHWUC NpHUMEpaMu

MOJICKYJISIPDHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKI_lI/Iﬁ

2.5

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4YCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IPOTCKAHUA XUMHUYCCKUX

IpEeBpaIeHU B Pa3IMUHbIX YCIOBHUIX

2.6

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyAOH H
1a00paTOPHEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIAM OOpaIeHHS C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMHU [0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPaHUIO
ra3zo00pa3HbIX BeEMECTB (BOJAOpOAA M KHUCIOpPOa), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOrO
BEIIECTBa, MJIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI IO
pacmo3HaBaHWIO pPACTBOPOB IIello4eld W KUCIOT C TOMOIIBIO

WHIUKATOPOB (Jlakmyc, (heHondTaaenH, METHIOPaHX U IPyTHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKON pEaKIUN

[Io Tteme: «llepunommuecknii 3akoH u Ilepmommueckas cucrema
xumuyeckux sinemeHtoB JI. M. MengeneeBa. CtpoeHue aToOMOB.

Xumndeckas cB3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbLHEIE peakunumn»

3.1

PacCKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKHX TMOHSTHM: AApO aroma,
SHCKTpOHHBIﬁ clioit aToMa, aToOMHasa Op6I/IT8.J'Ib, paauyc aroma,
XUMHYCCKasd CBA3b, IMOJIIpHAad W HCIOJIIpHAasd KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HOHHAA CBA3b, HOH, KAaTHOH, aHHOH,

CTCIICHb OKHCJICHHUA




3.2

KJ'IaCCI/I(l)I/IIII/II)OBaTB XUMHNYECKHUEC DJICMECHTHI
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OIMCHIBATh M XapaKTepHu30BaTh TaOnu4Hyio ¢opmy Ilepronndeckoit
CHUCTEMbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «noOounas mnoarpynna (brpymnma)y,

«MaJible» U «OOJIBIIHEY MICPpUOAbI
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packpeiBaTh cMbich Ilepuoamdeckoro 3akona J[.M. MeHnneneena:
JEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX DJJIEMEHTOB OT WX ToJokeHHs B Ilepuogudeckoit

CHUCTCMC

3.5

COOTHOCUTh  O0O3HAuUEHUs, KOTOphIE HMMEIOTCI B  Tabiwie
«ITepnogmueckas CHUCTEMA XUMHUYECKUX 3JIEMEHTOB JIL..
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHHUS aTOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB W 3apsia sjapa, o0OIIee YHcIo

3JIEKTPOHOB U PacCHpeiesIeHUEe UX MO 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

3.7

ONpeAeNsiTh BUJA XMMHMUYECKOH CBsI3UM (KOBaJ€HTHAas W MOHHas) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1

Ilo Teme: «BGHIGCTBO U XUMHYCCKas pCaKIs»

1.1

pPacKpbIBaTb CMBICI OCHOBHBIX XHWMHUYECKUX TOHATHUH: pacTBOp,
ANEKTPOJIUTBI, HEDJIEKTPOIUTHI, ANIEKTPOJIUTHUYECKAs UCCOLUALMS,
peakuMu MOHHOro oOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble u HEoOpaTUMbIe peaxuuuy,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCJIUTEb,
BOCCTAaHOBUTEJIb, OKHCIEHUE U BOCCTAHOBJICHHE, aAJUIOTPOIMS,
am(poTepHOCTh,  XUMHUYECKas  CBsS3b  (KOBaJCHTHas, HMOHHAasi,
MeTaJuln4yecKasi), KpUCTaJulM4yecKas pemeéTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON pEeaKIun

1.2

WIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUA H

NPUMCHATH 5TU MOHATHUA IIPU OIIMCAaHUH BCHICCTB U UX HpeBpaH_[eHI/Iﬁ




1.3

COCTABJIAITh YPAaBHEHUS HIIEKTPOJUTUYECKON AUCCOLMALMM KHCIIOT,
LIEJI0YeHd M COJICH, IOJHBIE U COKPAILUEHHBIC YPAaBHEHMS pEaKIUil

HOHHOTO OOMEHa

1.4

PaCKpbIBaTh CYIIHOCTH OKHCIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MMOCPCACTBOM COCTABJICHUS SJICKTPOHHOI'O 0ajaHca dTHX peaKI_II/Iﬁ

1.5

MPOBOAUTD PACUETHI MO0 YPABHEHUIO XUMUYECKON PeaKIuu

ITo temam: «HemeTamnpl U UX coeqUHEHUS» W «MeTaUibl U HUX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUUECKUE
CBOMCTBA IPOCTBIX M CIIOKHBIX BEIIECTB, MOJITBEpP)KIas OINHMCAHHE
MIpUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX

XUMHYECKUX PEaKIui

2.2

COCTAaBJIATHL YPAaBHCHUA peaKquI, MOATBCPKAAIOINX CYHIECCTBOBAHUEC

TeHEeTHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB
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IIPOTrHO3HUPOBATH CBOMMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHU,
BO3MOXHOCTHU IMPOTCKAHUSA XUMHUYCCKUX HpeBpaHIGHI/Iﬁ B Pa3JIMYHBIX

YCII0BUAX
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CJIeZIOBaTh TpaBWJaM TIOJB30BaHUS XMUMHUYECKOH TMOCYyAO0H U
1a00paTOPHEIM 00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU I10 BBIMOJHEHHIO
Ha60paTOpHBIX XUMHYCCKUX OIBITOB IO MOJJYUYCHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIOrO ra3a)

2.5

MPOBOJIUTh PEAKIUH, MOJITBEPKAAIONINE KAYECTBCHHBIM COCTaB
Pa3IMUHBIX BCIICCTB: paCllO3HABAaTb OIBITHBIM HYTéM XJiopua-,
Opomun, womupa, KapOoHat, Qocdar, cunumkar, cynbdar,
TUAPOKCUAUOHBI, KaTUOHBI aMMOHHA, HOHBI H3YYCHHBLIX MCTAJIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB

ITo Teme: «XuMHS U OKpY:KarolIas cpeaay

3.1

pacKphIBaThb CMBICI OCHOBHBIX xuMuueckux nonarui: [IJIK

BCIICCTBA; KOPPO3Us MCTAJIJIOB

3.2

IPUMEHATh OCHOBHBIC OIEPAllMM MBICIUTCIBHON JCATCIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3AIHIO,
BBISIBIICHHE TPUYMHHO-CIICJICTBCHHBIX CBS3¢H — ISl W3Y4YCHUS

CBOICTB BCIICCTB M XHMHYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC




METOAbl TO3HAHUA — HAOIMIOIEHHWEe, H3MEpEHHEe, MOJICTUPOBAHHE,

IKCIIEPUMEHT (PEabHBI U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHaanII)HLIC XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Posnb XMMHHM B KM3HM YelOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o MCTOAaX MO3HAHUA B XUMHH. Yucteie BCIICCTBA U CMCCH. CnocoObl

paszeneHus: cMecen

1.3

ATOMBI © MOJICKYIJIBI. Xumnueckue d1eMeHThbl. CHMBOJIBI XUMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA. ATOMHO-MOHGKyJ’IﬂpHOC YUCHUC

1.4

XuMU4YecKas q)OpMy.]'Ia. BameHTHOCTE aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
INOCTOAHCTBA cocTaBa BCIIICCTB. OTtHOCHTEILHAS aTOMHasn Macca.
OTHOCHUTENLHASA MOJICKYJISIpHAdg Macca. MaccoBas 70781 XMMHUYECKOTr0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomnuectBo BemecrBa. Mosib. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacu€rel mo dopmynam

XUMHYECKUX COEIUHEHUN

1.6

DuU3NYECKUE U XUMHUYECKHUE SIBICHUS. XUMUYECKas pEaKUus U €€ MPU3HAKHU.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHUECKUE ypaBHeHUs. Kinaccudukarms

XUMHUYECKHUX PEaKIHii (COeTUMHEHUS, PA3TI0KEHUS, 3aMEIICHUsI, 00MEHA)

1.7

XHUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYOU, C IIPaBUIIAMHU
paboTel B JabopaTopur W TpuUéMaMH OOpalleHHUs C JIabOpaTOPHBIM
o0opysoBaHHEM, H3yuYe€HHE U ONUcaHue (QHU3UYECKHX CBOMCTB 00pa3ioB
HEOPraHWYECKHX BEIIECTB, HaOMoAcHHE (U3MYeCKUX (TUTaBJICHHE BOCKa,
TasiHUE JIbJIa, pACTUPAHHE caxapa B CTYIKe, KUMICHHE U KOHACHCAIUS BOJbI) U
XUMHUYECKHX  (TOpeHHe CBeYd, [pOKaJIMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBME MeNla ¢ KHCJIOTOW) SIBJICHUHM, HAOMIOJIEeHHE M ONHCAaHUE
NPU3HAKOB MPOTEKaHHWs XUMHUYECKHMX peakuuid (pa3jioxeHHe caxapa,
B3aUMOJICHICTBUE CEpHOW KHUCJIOTBI C XJOpUAOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) npu HarpeBaHuM, B3auUMOJICHCTBUE Kelle3a C pacCTBOPOM
comu menu(Il), nydyenue cnocoOoB paszeneHus: cMece (C MOMOIIBI0 MarHUTa,
(buIpTpOBaHUE, BBIMTAPUBAHKE, TUCTUIUIALMS, Xpomarorpadus), MpoBeIecHUE

OYHCTKHU HOBapeHHOﬁ COJIH, Ha6.HIOI[eHI/IC H OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHUA




OIbITa, WJUIIOCTPUPYIOIICTO 3aKOH COXpaHCHHA MACChl, CO3JJaHUC MOI[GJ'ICI71

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxneiimume MMPEACTAaBUTCIIN HCOPTAaHNYICCKHUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3iaeMeHT M IpocToe
BemiecTBo. HaxoxkneHue kuciopona B Mpupone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoga. CrocoObr
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOpUM W MPOMBINUIEHHOCTH. Kpyroopor

Kkucaoposa B mpupojie. O30H — auioTpornHas MoauduKalus KUCIopoia

2.2

TennoBoii 3G HEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHUS, IK30-
Y DHIOTEPMUYECKUE PEAKIMU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pyIieHne 030HOBOTO CII0sI
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Bopopon — snemeHT m npocroe BemecTBo. HaxoxkneHune Bomopona B IPUPOJE,
¢u3nyeckue W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOMYYEHHS.

Kucnotse! 1 conu
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Mounsipablit 00bEM razoB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBI.
HacepiieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ons BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpupoJe M B XKU3HU uyenoBeka. Kpyrosopor
BOABl B IpupoJe. 3arps3HEHHE NpUpPOAHBIX BoA. OxpaHa M OYMCTKa

IMPpUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmueckux coeauHenuid. Oxcunapl. Kinaccudukarus
OKCHUJIOB: cojieo0Opa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIC) W
HecosieoOpazyrone. Homenknatypa okcuaoB. dusnyeckne M XHUMHYECKHE

CBOMCTBA OKCUOB. [lomyyenue okcuaos

2.7

OcnoBanus. Knaccudukanus ocHOBaHMUA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHkatypa ocHoBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHui. [loyyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CBoicTBa KHUCHIOT. Psan aktuBHOcTH MeramiaoB H.H. Bbekerosa.

HOJIy‘{eHI/IC KHUCIIOT

2.9

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

ITommyuyenue conen

2.10

I'eneTnyeckas CBA3b MCXKAY KilaCCaMU HCOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ




2.11

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEICHUE  COACpKAHUA
KHCJIOpO/ia B BO3JyXe, IMOJy4YeHHE, cOOMpaHue, paclio3HaBaHHE U H3YyUEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpallleHus: ropeHus (moxapa), 03HaKOMIICHUE C
oOpa3iamMu OKCHUJIOB M OIHCAHWE UX CBOMCTB, IOJIy4YeHHE, COOMpaHHe,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBHe
Bozopojaa ¢ okcuaom menu(ll) (BO3MOXHO HCTIOIB30BaHKME BHICOMATEPHATIOB),
HaOJroleHue 00paslloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IUYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBAa, B3aUMOJAEWCTBHE BOJbI C MeTallaMu (HaTpUeM M KaJbI[HEM)
(BO3MOXKHO MCIIOJIb30BaHME BHMJEOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KUCJIOT W IHEJNOYEed C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT W INEJIOYeH, H3ydeHHE
B3auMojieiictBua okcuga meau(Il) ¢ pacTBopoM cepHOM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3alli1, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOIO0 MeTala JAPYTMM M3 pacTBOpa COJM, pELICHHE
HKCIEPUMEHTAIbHBIX 3a/ay 1o TeMe «BakHelne kiacchl HEOPraHUYECKUX

COEIUHEHUN

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKIX JIIEMEHTOB
J .. MenpeneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIITNU

3.1

[lepBble TOMBITKH KiIacCH(DUKAMU XUMHUYECKUX dlieMeHTOB. [loHsTHe O
Irpynmnax CXOJHBIX 3JICMCHTOB (IJ_IG.HO‘-IHLIG H IICJIOYHO3CMCIIBHBIC MCTAJLIIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble oO0Opa3yrT amdoTepHbIC

OKCUABI U TUAPOKCHIbI

3.2

ITepuoanueckuii 3akoH. [lepruoanueckas cucTeMa XUMUYECKUX 3sieMeHTOB [. 1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOHAS bopMbI
Ilepuoanueckoit cucrtembl xuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepumonbl u rpynnsl. PU3HYECKUMI CMBICI HOPAIKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX Anep. M3oronsl. Onekrponsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0UeK aTOMOB IMepBbIX 20 XUMHUYECKUX D3JIEMEHTOB

ITepuoanueckont cucremsl .M. Menaeneesa. XapakTrepucTuKa XUMHUUYECKOTO




AJIEMEHTa Mo ero nosoxkenuto B [lepuoanueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aToMOB XHWMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TpyNNaM M MEpPUOJaM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB U1l Pa3BUTHUS HaykKu W npaktuku. .M. MenneneeB — y4€HbId U

rpakaHuH

3.5

Xumnueckasi cBsizb. KoBasieHTHas (MOJsipHass U HEMOJIApHAsi)  CBS3b.

:‘)HCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

3.6

Crenenb okucieHua. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJIEHHS M BOCCTaHOBJICHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH 3KCIIEPUMEHT: H3y4YeHHEe OOpa3lloB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aHMOJCHUCTBHE THUAPOKCHIA LMHKA C PACTBOPAMM KHCJIOT H
LIEJI0YEH, MPOBEICHUE OIBITOB, WIUTIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIbHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeH!sl, COeTMHEHUS)

9 KUIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKaHUA

BCH_IGCTBO U XUMHWYCCKasA pCaKIusi. HOBTOpeHI/Ie

1.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucteMa XUMU4YECKUX 351eMeHToB J[. 1.
MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOMIOB, KM, KaJdblUs U UX
COEMHEHHI B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BUABl XMMHYECKOM CBS3W. THUIBI KpPUCTAUIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Kiaccuduxamnus 1 HOMEHKIaTypa HEOPraHMYECKUX
BEIIECTB (MEXAyHapoaHas W TpUBHAJIbHAs). XMMHUYECKHE CBOWMCTBA BEILECTB,
OTHOCAIIMXCSA K PAa3IM4YHBIM  KJACCaM  HEOPraHWYEeCKHX COEIWHEHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYECKHX peakuid 1Mo pa3IuyHbIM NMpU3HaKaM (110 YUCTy U
COCTaBy YYacTBYIOIIMX B pEaKLUUU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
U3MEHEHMIO CTENeHEeH OKHCICHHMS XMMMYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH,

M0 y4YacTUIO Karajau3aTopa). OK30- ¢ JHAOTEPMUYECKHUE  pEeaKIInH,




TCPMOXUMHNYCCKNEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHAYCCKOU pcakuuu

1.4

[Tonatne 00 OOpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lousTre o
TOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [IoHaTHe 0 XMMUYECKOM paBHOBECHH.
@akTOphl, BIMAKOIIME HA CKOPOCTb XMMHYECKOM pEaKkIMM U II0JOKECHHE

XUMHUYCCKOT'O paBHOBCCH:A

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLuH, ANIEKTPOHHBI  OayiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIUH C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOrO OajaHca

1.6

Teopust 2JIEKTPOIUTUYECKONW TUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOJIMTHI.
Katnonsl, aHnonsl. MexaHn3M AUCCOLMAIIMM BELIECTB C Pa3IMYHBIMU BHJIAMHU
xuMudeckoi cBs3u. Crenenp auccouuanuy. CUIbHBIC U CIIA0bIe IEKTPOIHTHI.
Peakiun nonHoro obmeHa. YClIOBHS TMPOTEKAHHS PEAKIMd MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBbIE WOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMN H COJIE B CBET€ TMPEACTABICHUN 00 SIEKTPOJMTHYECKON

nucconuanuu. KauectBeHHbIe peakiuy Ha HOoHbL. [1oHsATHE O THapOIN3Ee coneit

1.7

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHM KPUCTATUTMYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
ajiMaza), CJIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIelOBaHHWE 3aBUCHUMOCTHU
CKOPOCTH XHWMHUYECKOM peakuuu OT BO3AEUCTBUS pa3iIMYHbIX (DaKTOPOB;
UCCIIEZIOBAaHUE  3JIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
IMCCOIMAINN  KHCJIOT, INenodeil M comel  (BO3MOXKHO HCIOJB30BaHHE
BUJICOMATEPHAJIOB); TMPOBEIEHHE OINbITOB, WUIIOCTPUPYIOUIMX MPU3HAKU
MIPOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEIECHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HUIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIIBHO-
BOCCTaHOBUTEJIBbHBIX pEaKUMN (FOpEeHHE, PeaKluu DPa3JIoKEHUs, COEIUHEHUs);
pacro3HaBaHHe HEOPraHWYECKHUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIHii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u ux COCIUMHCHUA

2.1

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3ndeckue CBOMcTBa MPOCThIX
BELIECTB — TaJIOTEHOB. XHMHUYECKHME CBOMCTBA Ha [pUMEpe XJopa
(B3auMoOzEHCTBUE C METallJIaMH, HEMeTallaMM, Iieao4amu). XIIOPOBOAOPO.
ConsiHast KMCII0Ta, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, IpuMeHeHue. JleiicTBue

XJiopa U XJIOpOBOAOPO/Ja Ha OpPraHu3M YCJIOBCKaA. Baxueimme XJIoOpuJabl 1 HX




HAaXO0XJEHUE B IPUPOJIE

2.2

OObmas xapaktepuctuka 3yeMeHToB VIA-rpynmbel. OcoOE€HHOCTH CTpPOEHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (Gu3nueckue cBOMCTBa
MPOCTBIX BEHIECTB — KHCIOPOJAa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHCIopo/a U cepbl. XUMHUECKHe CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHUE,
(1)I/I3I/I‘-ICCKI/I€ A XHMHYECKHE CBOMCTBA. OKCI/II[BI CCPbl KaK MNOPCACTABUTCIIN
KHCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBONCTBA
(oOmue kak MpenCcTaBUTEN Kiacca KUCIOT U crnenuduueckue). XuMUYECKHue
peakiyu, JIeKale B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMMOJyYeHUS CEPHOM
KHCJIOTHI. HpI/IMeHCHI/Ie. Comnu cepHoﬁ KHCJIOTBI, Ka4Y€CTBCHHAA PCAaKIHA Ha
cyibdar-uoH. HaxoxmeHnue cepbl U €€ COCIMHEHUIN B MpUPOJE. XUMHUYECKOE
3arps3HEHUE OKPY’KAIOLIeH Cpeabl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JIOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MpeA0TBpAaIlleHHUs
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OO6mas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTE€pPHbIE CTETICHU OKUCIICHUS. A30T, pacIpoOCTpPaHEHHUE B IPUPOJIC,
¢dusznueckrue U XuMHUeckue cBoiictBa. Kpyrosopot azota B mpuponae. AMMHAK,
ero (u3nYeckne W XMMHUYECKUE CBOMCTBA, MOJy4YeHHEe W npumeHenue. Conu
aMMOHHS, UX (U3NYECKUEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauecTBeHHas peakiusi HA HOHBI aMMOHHUS. A30THas KUCJIOTa, €€ MONyueHueE,
bu3nvecKkue W XMUMHYECKHE CBOWCTBA (00OIIME Kak MPEACTaBUTENs Kiacca
KHCIIOT U crnernuduieckue). Mcnonp3oBaHue HUTPATOB M COJICW aMMOHHS B
KadyeCcTBE MHUHEPAITBHBIX yAOOpeHUH. XUMHUYECKOE 3arps3HEHUE OKPYIKaIOIIeH
Cpelbl COEMHEHUAMH a30Ta (KUCIOTHBIE TOXKAH, 3arpsi3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)
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®ocdop, amtorponHsie Moaupukanuu Gocdopa, GusMueckue U XUMHUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWMCTBa, moiydeHue. Mcnomb3oBanue ¢docharoB B KauecTBe

MUHEpAIbHBIX YI00peHuit

2.5

Obmass xapaktepuctuka 31neMeHToB I[VA-rpymmbel. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBIE CTETNICHW OKUCICHUS.  YTIEpOJ, aJUIOTPOITHBIC
Moau(uKaIK, pacnpocTpaHeHHe B TpUpoje, (U3MUeckrne U XUMUYECKUE
cBoricTBa. Ancop6omusi. Kpyrosopot yriepoaa B npupojne. OKcuabl yriiepoaa,
uX (QU3MYEeCKHe M XUMHYECKHE CBONCTBA, EHCTBHME HA >KUBHIE OPraHU3MBI,
IMOJIYUYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKUE HpO6J’IeMI>I, CBsI3aHHBIC C OKCHUIOM

yrinepona(lV); rumoresa ri106anbHOro NOTEIUICHHS KJIMMAaTa; MapHUKOBBIN




adpdexr. YrompHas kucinora W €€ comm, UX (HUINYECKHE U XUMHUUYECKHE
CBOICTBa, MonyueHue U HpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAWIIMHE, MTPOMBIIIJICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHauyanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kucnota). x coctaB u xummueckoe crpoenue. [loHsTHe 0 OuomOormyecku
BKHBIX BCIECTBAX: XHpax, OCNKax, yriIeBOJaX — W WX POJIU B IKHU3HU
yelnoBeka. MarepuaabHOE€ €IMHCTBO OpPraHMYECKUX U HEOPraHMYECKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckne © XUMHYECKHE CBOWMCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHuss KpemMHHUs B mpupoge. OOmme mpencraBieHus 00
okcuae kpemuusi(IV) u kpemuueBoi kuciote. CHIMKAThI, UX UCIOIb30BAHUE B
ObITY, METUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelre cTrpoutenbHble MaTepHUAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [IpoOmembr OGe3omacHOro

HCIIOJIB30BAHHUA CTPOUTECIIBHBIX MaTCPUaJIiOB B HOBCG,HHCBHOﬁ KHU3HU

2.8

XUMHUECKUN HSKCHEPUMEHT: HM3y4YeHHE 00pa3loB HEOPraHUMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHUE KAa4ECTBCHHBIX PEAKLMW Ha XJIOPU-
HMOHbl M HaOJIOJEHME IPU3HAKOB HX MPOTEKaHMs; OIBITHL, OTpa’KarolIue
¢u3nveckue 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O00pa3laMu XJIOPUIOB
(ranmoreHu10B); O3HAKOMJICHME C oOpa3uamu cepbl U e COeIMHEHUSIMU
(BO3MOKHO  HCITOJIb30BAaHHWE BHUICOMATEPUATIOB); HAOJIOJEHHWE Tpolecca
o0yr/IMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI;
M3y4YeHHE XMMHYECKHUX CBOMCTB pa30aBJICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuMu Ha cCcyiab(par-uoH | HaOIIOACHUE TMpHu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YI0OpEHUH; OIydeHHE, COOMpaHNe, pacliO3HABAHHUE U
U3y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE Kauye€CTBEHHBIX DPEAKLUl HAa HOH
aMMOoHMS U ¢ocaT-uOH U U3YUYEHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THON KHUCJIOTBHI C MEABIO (BO3MOKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB); HU3yUYEHHE MOJENeH KPUCTAIUIMYECKUX
pemwéTok anmasza, Trpadura, (QyJIepeHa; O3HAaKOMIIEHHE C  MpPOLEcCOM
azcopOLUMU PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM

MNpoOTHUBOrasa; IIOJIyUYCHHUC, CO6I/IpaHI/Ie, pacro3dHaBaHuC U H3YYCHUC CBONCTB




YIJICKUCIIOTO Ta3a; IMPOBCACHHUEC KAa4YCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- n
CUJIMKAT-UOHBI W HU3YUYCHHUC TIPHU3HAKOB HX IMMPOTCKAHUA; O3HAKOMJICHUC C
HpOIIYKHI/Ieﬁ CHJIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUE SKCICPUMCHTAJIBHBIX

3aJ1a4 1o TeMe «BakHelIue HeMeTalIbl U UX COSIMHEHU

MeTannsl 1 UX COSTUHCHUS

3.1

OOw1ast XapakTepHCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAaHUU MX
noynoxeHus B Ilepuomuuecko cucreMe XUMHUYECKHX dieMeHToB .M.
Menpeneesa u crpoenns aroMoB. CTpoeHne MeTayuioB. MeTandeckas CBs3b U
MeTalyIn4yeckasl KpHUCTaUIMyecKas pemeéTKa. JIEKTPOXUMUYECKUN  psf

HaHpH}KCHI/Iﬁ MCTAIJIOB

3.2

dusnueckre U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MCTAJJIOB. HOHSITI/IG (0) KOppOSI/II/I MCTaJI1JI0OB, OCHOBHBIC CHOCO6BI 3alIUTHI UX OT
kopposuu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY ¥ IPOMBIIIEHHOCTH

3.3

[lenouynsle MeTayuibl: nosiokeHHe B llepuoamyeckoll cucTeMe XHMHUYECKUX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCUIbI U
THUAPOKCHUABI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJZIOB MU HX

COE€IMHEHUN
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[IlenoyHO3eMeENBHBIE  METAUIBI MarHMid M KaJbLUW:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMHYECKUX 351eMeHToB [[.11. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXIeHHE B Inpupoae. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
Margusa MW KaJdbIus. Baxneimmue COCIMHCHUA KaJlbIIUuA (OKCI/I)I, THUAPOKCHUA,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHuit: nonoxenue B Ilepuoauueckoil cucreMe XMMHUYECKMX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHUE aroma; HaxoxAcHHE B Ipupone. dusnueckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucreme XUMU4YeCKUX 3aeMeHToB J[. M.
MeHpeneeBa; CTpoe€HHE aTOMa; HaxOXXJIeHHe B npupoac. DuU3HUECKHE WU
XUMUYECKHUE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MTOJTyYCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMHi METaJlJIOB U CIUIABOB,
X (U3NYECKUMHU CBOMCTBaMH; H3Yy4YE€HHUE pPE3YJIbTaTOB KOPPO3UH METAIJIOB

(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH




B3aUMOJICHCTBUSL OKCHJA Kalblusi W HaTpus C BOAOHM (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUAJIOB); HMCCIEIOBAHUE CBOMCTB XKECTKOW BOJBI;
mporecca TOpeHHsl Keje3a B KHCIOpoJe (BO3MOXHO MCIOJIb30BaHHE
BHUJICOMATEPHAIIOB); NIPU3HAKOB MPOTEKaHUsI KAaUYECTBEHHBIX pEaKLUil Ha MOHBI
(MarHus, Kanblus, adroMuHUs, LMHKa, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0ICHNE M OMHUCAHUE NPOILIECCOB OKpAIllMBaHUs IJIAMEHW MOHAMHU HATpHs,
Kamuss M Kanblusg ~ (BO3MOXKHO — KCIIOJIb30BaHHE  BMJIEOMATEPHAIIOB);
uccieioBaHre aM(pOTEpPHbIX CBOWCTB THUIAPOKCHJA ATIOMUHHUS U THIPOKCHAA
LIMHKA; pelIeHne dKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHelmume Metamibl U

nX COCANHCHUA)

XUMHUs U OKpY’Karolas cpeia

4.1

Hosrie MaTCpHajJibl U TCXHOJIOTIHU. BCH_IGCTBa n MaTcpualibl B HOBC@HHCBHOﬁ
JKU3HU YeJIOBeKa. XUMHS U 300pPOBLE. be3omacHoe HCIOIBL30BaHKUE BEIISCTB U
XHUMHUYCCKUX peaKHI/Iﬁ B 6I>ITy. HepBa;I nmoMomp Ipu XUMHYCCKHX OKOrax Hu

OTPABJIEHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TI'PaMOTHOCTH.  XUMHYECKOE  3arpsi3sHEHHE
okpyxkaromieit cpeasl [1/IK. Pons Xxumum B pereHun 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HUCTOYHHMKH YTJIEBOAOPOAOB (yrojib, NPHPOIHBIA ra3, He(dTh),

MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbl

MCTAJUIOB, TOJITUMCPHBIC MaTepI/IaJ'IBI)




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

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOro0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTHU SIBJIEHUI MpUPOAbI, MOHUMAHUE OOBEKTHBHOMU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOMIeH KyJbTyphl M NPAKTHYECKOU
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAHHEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI pacCMaTpUBATh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOHaIbHON NesITeIbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMMU KakK MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/Ie HAa YPOBEHb CPEIHET0 00IIEro 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPHUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHMIINE XWMHUUYECKHE TIOHATHS: XHUMHUYCCKUU DJICMCHT, aTOM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsT CMEChb, OTHOCHUTEJIbHBIE AaTOMHas M MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSPHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHssi), XUMUYECKas
peaklus, peaklMu COEIUHEHMs, pPEaKLUUM Ppa3I0oKeHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dexT peakumu, 5K30- U
9HJIOTEPMHUYECKHE pEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAaCCOBAast I0JISl M IPOLICHTHAS KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd




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

23

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

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

YucTeie BemecTBa u cMecu. CiocoObI pa3ieiieHus: cMecen

1.2

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTb.. CHMBOJBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XuMuueckast (bOpMy.]'Ia. BaneHnTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIEHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasA Macca. Maccosas J0JI1 XUMHYCCKOTI'O 3JICMCHTA

B COCAMHCHNUN

1.5

KonnuectBo BemectBa. Monb. MonspHas Macca. MousgpHbli 00BEM Tra3oB.

BianMocBsa3n KOJINMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

dumsnyeckne 1 XUMHUYECKHE SIBICHUS. XUMHYecKas pcakuusa nu e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUECKUE YPABHEHUS

HCpI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4deckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nueckuil CMbICI NOPSAJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX  000JOYEK aTroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NepUOOB, Kanus, Kajblus (paguyca aTOMOB, O3JIEKTPOOTPUILIATEIHHOCTH,
METAJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »dyeMeHTOB B Ilepuoauueckoir cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemecTsa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HCHOHHpHaH) CBA3b.
9J’I€KTpOOTpI/IHaTeJ'H)HOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Mertamiuyueckas 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




