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MNOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XWUMHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTABJICHA Ha OCHOBE TpeOOBaHWW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHOI POrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaibHON paboyeil mIporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICIIUU MPENOJABaHUs Y4EOHOTO npeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[IporpamMmma mo xumMuM Aa€T MPEACTAaBICHUE O UENSIX, OOIIEH CcTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBaeT  00s3aTeNbHOE peIMETHOE coziepKaHue,
IpeaycMaTpuBaeT paclpeeieHue €ero IO KijaccaM M CTPYKTYpUPOBAHUE I10
paszzmenamM M TeMaM MOpPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJIWYECTBEHHBIE U
KayeCTBEHHbIE XapaKTePUCTUKU COJIEpKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHUS XHUMHUU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoIlecca, BO3PACTHBIX
0COOCHHOCTEM OOydaroluxcsi, ONpeAeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOI'O OOHIEro oOpa3oBaHMs, a TakKe TPeOOBAHHMM K
pe3yibTaTamM 00y4YeHUsI XMMUU Ha YPOBHE 11e€JIeH U3yueHHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJIbHOM JESITEIbHOCTH OOYYaloUIerocss IO OCBOEHHUIO
y4e0HOTO Co/IepKaHUSI.



3HaHWE XWMHUH CIY’)KUT OCHOBOW It (DOPMHUPOBAHHMS MHPOBO33PEHUS
oOy4aromnierocsi, €ro MnpeicTaBiIeHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib urparoT GopMHpyeMble XUMHEH MPEACTABICHHUS O B3aUMOINPEBPALIECHUIX
PHEPrud M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aJbHBIX
mpo0JeM YCTOWMYMBOTO PA3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, DHEPTETHUYCCKOM,
MTUIIEBOM M 9KOJIOTUYECKON OE30MaCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peaiu3allii  BO3MOXXHOCTEH i1 caMOpasBUTHS U
dbopMHUpOBaHUS KYJIbTYphI IUYHOCTH, €€ 001Iei 1 (PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHPOBAHUE MBIIIJICHUS U TBOPUYECKUX CHOCOOHOCTEM
oOydJaromuxcsi, HABBIKOB HMX CAMOCTOSITCILHOW  y4eOHOW  JCSITEIHLHOCTH,
OKCIIEPUMEHTAIBHBIX UM HCCICAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(HECCUOHATIBLHOM e TEIbHOCTH;

3HAKOMHUT CO CHEHU(PUKOM HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €AUHCTBO NPUPOIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;

croco0CTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAYYHBIM 3HaHHSIM, K MIPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTUYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHHHM XUMHHM OOECHEUYMBAIOTCS CHEU(PUKON
colepkaHusi  y4eOHOro  MmpeaMera, KOTOPBIA  SBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPa)K€HHEM 0a30BOM HAYKM XMMHUU Ha ONPENEIEHHOM ATane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHHU, OCHOB
HEOPTaHUYECKOM XHUMHU W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPraHNYEeCKON XUMUH.

Crpyktypa coaepkaHus MporpamMMbl MO XUMUU C(OPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKJIAIbIBA€TCSI U3 CUCTEMBbI
MOHATUN O XUMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IMOHITUNA O XUMUYECKON
peakuuu. OO0e 53TU CHUCTEMBbI CTPYKTYPHO OPTraHM30BaHbl TIO0 TMPUHIIUAITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona JI. 1. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYE€HHUSI O CTPOCHHUU aTOMa U XUMHYECKOU CBSI3HU;

— TIpPEACTaBICHUM 00 DICKTPOJMTUYECKOM JTUCCOLMAIMM BEIIECTB B
pacTBopax.



Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIUPUYECKU
IOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHS K JApYyromy, BBINOJNHSS (PyHKIMH OOBSICHEHHS U IPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOTO NMPUMEHEHUS] U IOJIyYEHUs
U3Y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHH  CIOCOOCTBYET  (DOPMUPOBAHHIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIIOIIEH HAYyYHOW KapTUHBI MHUPA B JIOTUKE
e€ CHUCTEMHOM MpHUPOJbI, LIEHHOCTHOIO OTHOIIEHUS K HAyyHOMY 3HAaHUIO U
METOJaM IO03HaHUS B Hayke. V3ydueHHe XUMHUU HPOUCXOIUT C IPHUBJICUYECHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaIOUUNH MHUPY,
«buoinorus. 57 knacce» U «PU3HKa. / KIACCH.

[Ipy wu3ydeHHH XUMUU TPOUCXOAUT (OopMHpOBaHME 3HAHUKH OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEeATEIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4yeOHOro IpeaMeTa COCTOUT B (OPMUPOBAHUU CUCTEMBI XUMHUYECKHX
3HaHUU — BaXKHEMIINX ()aKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX MOJIOKECHHM,
JOCTYIIHBIX OOOOIIEHUIT MHPOBO33PEHUYECKOr0 XapakTepa, fA3blKa HAyKH, B
OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHWS MpPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakluid, B (OPMHUPOBAHUM U PA3BUTUHU MO3HABATEJIbHBIX YMEHUN U
UX TPUMEHEHMU B Yy4eOHO-IIO3HABATEIbHOM U Y4EOHO-HCCIIEAOBATEIbCKOM
NeATEIbHOCTH, OCBOCHHMHM NpaBWJ 0€30MacCHOr0 OOpallleHHs C BellecTBaMHU B
ITOBCETHEBHOM KU3HH.

[Ipu M3yyeHUn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE NMPUOOPENU TAKUE 11U, KaK:

— (GOpMHUPOBAHHME HWHTEIJIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

—  HampaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpuoOIIeHHE
oOyyaromuxcss K CaMOCTOSTEIbHOM IM03HABATEIbHOM JESATEIIbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEW K
XUMHH;

— obecrnieyeHune yCIOBHM, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00YyYaIOIUMUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢opmupoBanue oOmEeld ¢GYHKIMOHATBHON U €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBICHATH M OICHUBATH SIBJICHUS
OKPYXAaIOLIEro MHpA, MCIOJb3Yys 3HAHUS M OIBIT, [OJIYYEHHBIE NPU U3YYECHUU



XUMUHU, TPUMEHSITh WX TPU PEIIeHHH MpoOJeM B TOBCEAHEBHON JXKU3HU U
TPYJAOBOH ACSITEITLHOCTH;

— ¢opMmupoBaHHEe Yy OOYYAIOIIMXCS TyMAaHUCTHYECKUX  OTHOIICHHM,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH OSKOJOTHYCCKU
IIEJIeCO00Pa3HOr0 TOBEACHUS B OBITY W TPYIAOBOH JEATEIHHOCTH B IEJSIX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MTPUPOTHON CpEeIbl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIsi ¥ HAMPaBICHHOCTU IATBHEHUIIIETO
oOy4eHHUS.

OOmiee dYWCIO YacOB, OTBEACHHBIX Ui HW3YYCHHS XHMHH Ha YPOBHE
OCHOBHOT'0 00IIIero 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU 4YEJIOBEKA. XUMHUSA B CUCTEME HayK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BEIIECTB. ATrPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax Mo3HaHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

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

Xumuyeckassi ¢opmyna. BaneHTHOCTP aTOMOB XHWMHUYECKUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAas aTOMHas Macca.
OTtHocHTeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi 101 XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KonungectBo BemiectBa. Moib. MossipHass macca. B3aumMocCBs3b KOJIMYECTBA,
Macchl M 4YHUCJIa CTPYKTYpPHBIX €OUHUL BewlecTBa. Pacuérsl mo Qopmynam
XUMHUYECKUX COCIMHEHU.

Pu3NYECKUEe U XMMHUUYECKUE ABICHUSA. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS Macchl BelecTB. XUMuueckue ypaBHeHUs. Kitaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJOM, MpaBUiIaMH pabOThl B J1aOOpPaTOpUU U
npuéMaMu oOpauieHus ¢ 1abopaTOpHbIM 00OpPYIOBAaHUEM, U3YUEHHUE U OIMCAHHUE
bu3MYecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOI0/IeHNE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpEHHE CBEYM, NMPOKAJTUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJjla ¢ KUCIOTOW) sIBJICHUHN, HaOII0JIeHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX Peakiuil (paszioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pa3ioxeHHe THMAPOKCHAA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kelie3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (QUIbTPOBAHHE,
BbITIApUBAHUE, JUCTHILISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKU TTOBAPEHHON
CoiMM, HaOJIOJGHWE W  ONHCAHHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENed MOJEKY
(IIapoCTEePIKHEBBIX ).

BaskHeiinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT U MpOCToe
BenlecTBo. HaxoxneHuwe kuciaopojga B mpupoje, (pusnMueckue M XUMHUECKUE
cBoiictBa (peakiuu ropenus). Oxkcuabl. [lpumenenue kucinopoga. CrocoOsl



MOJIYYCHHUST KHUCIIopoja B JjabopaTtopud U mpombinuieHHocTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoauGUKaIus KUcaopoaa.

TemnoBoii 3¢ ¢deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMHUUECKUE peakiuu. TOIIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

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

MoutsipHbI 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHUSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Ji BEIIECTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMS.
Pose pacTBOpOB B mpupoZie U B KU3HHU YelOBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranumdeckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  cosieoOpa3yroniyue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerona.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBI3b MEXY KiIacCaMU HEOPTaHUYECKUX COCTMHEHHIA.

Xumuueckuii IKCnepuUMenm

Ka4eCTBEHHOE OIPEICIICHUE COACPKAHUSI KUCIOPOJa B BO3yX€E, MOJIYyUYCHHUE,
coOupaHue, pacrno3HABAaHWE UM W3YUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUA U
MpeKpalieHus TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMKMCAHWE WX CBOMCTB, IMOJy4Ye€HHE, COOMpaHUE, pACIIO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HaOJIOIeHUE 00pa3IloB BEIECTB
KOJIMYEeCTBOM 1 MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OINPEACIEHHOU
MacCOBOM J0Jiel pacTBOPEHHOTO BEMIECTBA, B3AUMOJCHCTBUE BOJIbI C METAJLIAMHU
(HatpueM ©  KajmblWeM) (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHAIIOB),



UCCJIeIOBaHNEe OO0pa3loB HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKM MHANKATOPOB B pacTBOpaxX KUCJIOT U HIEJIOYeH,
uzydyeHue B3aumojenctBus okcuna meau (II) ¢ pactBopom cepHOUl KHCIOTHI,
KHCJIOT C METaJUIaMH, PEaKUUil HEUTpalIu3alMH, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAaJUIa JAPYTMM W3 PAacTBOpPa COJIA, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 N0 Teme «BaxHeumme Kiacchl HEOPraHUYECKUX
COCIMHECHUN.

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

[TepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
HN. MengeneeBa. KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (hOpMbI
[Iepuoanueckoii cucrembl xumudeckux dnemMeHToB J[. . Menneneesa. Ilepuobl
u rpynnbl. OU3NMYECKU CMBICI ITOPSIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
ITepuonnueckoii cucremsl . . MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

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

3nauenue [lepuoauueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (TmofjisipHass YW HEMOJIAPHAsi) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipouieccrl OKUCTEHNS U BOCCTAaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Meostcnpeomemmnule ceéazu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpU M3YYEHHMM XUMUU B 8 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJb30BaHWE KaK OONIMX €eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTecCTBEHHO-HAYYHbIE MOHSATHSA: HAyYHbIM (pakT, TUIIOTE3a, TEOPUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIOJECHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, arToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AIEKTPUUECKUN 3apsii, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, Ta3, (PU3NYECKUE BETUUYUHBI, €AUHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dotocunTes, npxanne, bnocdepa.

I'eorpadus: armocdepa, rtugpocdepa, MHUHEpANBI, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XumMnuyeckas peakuus

[lepnonmueckuit 3akoH. [leprnoauyeckas cucTeMa XUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHCHUU CBOMCTB
XUMHAYECKUX DJIEMEHTOB TIIEPBBIX TPEX IMEPUOAOB, KW, KaJdbLHUs U UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOW CBSI3U. THIBI KPUCTALUIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Krnaccudukanus XMuMUYECKUX PeaklMii MO pa3IMYHbIM IpU3HAKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakUUu BEUIECTB, MO TEIIoBOoMYy 3¢ deKTy, 1o
U3MEHEHUIO CTETEHEW OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTaju3aropa). JK30- U SHAOTEPMUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHUSL.

[lonsiTue 0 ckOpocTH XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX M
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PpEAaKUUMU M TOJOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OajaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIILHOM  PEaKLMHU. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMA C  HMCIOJB30BAHUEM  METOJA
3JIEKTPOHHOTI'O OajlaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuuy moHHOr0 0OMeHa. Y cia0BHsI IPOTEKAHUsI peakUUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHBIE WOHHBIE YpaBHEHMs peakuuil. CBONCTBa KHCIIOT,
OCHOBAaHMM W COJE€ B CBET€ MNPEICTAaBICHUNA OO0 3IEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — META/VIOB M HEMETauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakuuu
OT BO3ACHCTBUS pa3iIMYHbIX (AKTOPOB, MCCIEAOBAHUE DSIEKTPOIPOBOIHOCTU
pacTBOPOB BEIIECTB, MpOLECCAa JUCCOLMAIMM KHUCIOT, IIEJIOYed U  CoJel
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  MPOTEKAHHWS  peakuuid  HMOHHOrO  OOMEHa
(oOpa3oBaHue ocajka, BbIJCIECHUE Ta3a, o0Opa3oBaHUE BOJbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peaklMy pasyIoKEeHUsl, COCIMHEHHU), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAaYECTBEHHBIX pPEAKIUHA Ha HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranbl U UX coeTUHEHUS

O6miass xapakTepucTtuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (u3HuUecKue CBOICTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKME CBOWCTBA Ha NpPUMEpE  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMEeTalllaMH, WIeno4amu). XJIOPOBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, NpUMEHEHue. JlencTaue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelmnue XJIOpHIbI M HX
HAXOXKJEHUE B IPUPOJE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble CcTerneHu okucieHus. CTpoeHue W (u3NUecKue CBOWCTBA
MPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOAU(DHUKALMN KUCIOPOa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kmciora, (Qu3HUEeCKHe W XHMHYECKHE CBOMCTBa (0OIIME  Kak
MpEeACTaBUTENS KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE pEeaKIH,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOJy4YeHUs CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOTHI. COMM CEPHOM KUCIOThI, KAUYECTBEHHAS PEaKLMs Ha



cyiabdaTr-uoH. Haxoxaenue ceppl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCNMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapakTepucTtuka MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHUS. A30T, paclpocTpaHEHUE B MPUPOJE,
¢dusnyeckue u xumMmuyeckue cBoiicrea. KpyroBopot azora B npupoze. AMMHUaK, €ro
dusznyeckrue 1 XMMHYECKHUE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiau aMMOHuS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe M XUMHUYECKUE
CBOiicTBa (00OmME Kak TPEACTABUTENs Kiacca KHUCIOT W CHEIU(UUECKHe).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHHEPAIBHBIX
yn00peHunil. XuMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsA3HEHHE BO3AyXa, HOUBBI U BoA0EMOB). Docdop,
aioTponHeie Moaudukamuu (ochopa, puzmdeckue M XUMUYECKHUE CBOMCTBA.
Oxcun dpochopa (V) u pochopHas kuciora, GU3NUESCKHE U XUMHYSCKHAE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
MOAU(UKAIIUKM, PACIPOCTpaHEHUE B TpHUpPOAE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npuponae. OKcuasl yriaeposaa, ux
bu3nueckue Y XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE M MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza rinoOaibHOrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YromapHas KucaoTa U € colM, X PU3NIECKUe W XMMHUYCCKHE CBONCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasIbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KAaK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 9TaHOJ, TIUIEPUH, YKCYCHasl KUCIIOTa).
[IpupogHbie HMCTOYHUKHU YTIIEBOJOPOJOB (Yroiib, MPHUPOIHBIM Ta3, HEPTH),
IPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUPaAX, OeNKax, YrJIeBoJax — U UX
polii B KM3HM 4YeJoBeKa. MaTepualibHOE €IMHCTBO OpPraHUYECKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOIyYEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTaBieHus o0
okcune kpemaust (IV) u kpemuueBoi kucinore. CHWIMKAThI, UX UCIOJIb30BaHUE B
ObITy, B MPOMBILUIEHHOCTU. BajkHelIlne CTpouTEIbHbIE MaTepuaibl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3uYecKhe M XUMUYECKHE CBOWCTBA
TraJOr€HOB M HX COEJAMHEHH (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C o00pa3naMu XJOpPUAOB (TajJOr€HUJIOB), O3HAKOMJICHUE C
oOpaslaMu cepbl M €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCIJIOTBI, M3YYECHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOI CEPHOI KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peakinu Ha Cyab(aT-
WOH W HAOJIOJIeHWE TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3uaMu a30THBIX U QOCPOpPHBIX yIOOpEHUI, OIyUYECHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOMCTB aMMHUaKa, M[POBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U QocdaT-uoH U U3yYeHHE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancopOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NpPOTHBOTasa, MOJIy4YeHHE, COOMpaHHE, pPacllO3HABAaHUE U U3yUCHHE
CBOMCTB YIJICKMCJIOTO Ta3a, MPOBEICHUE KaueCTBEHHBIX peakiii Ha KapOoHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX MPOTEKaHUsA, O3HAKOMIIEHHUE C
NPOAYKUUEH CHUJIMKATHOM TMPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJUIbl ¥ UX COEIUHEHUS.

MeTansibl 4 MX COCAUHEHUS

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxxkeHuss B llepuommueckor cucreme xumuyeckux siemeHtoB [J[. .
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuloB. MeTtamindeckas CBsA3b U
METAIMYECKAsT ~ KPUCTAJUIMYECKAass  PEmETKA.  DIEKTPOXMMHYECKUUA  psif
HaIpspKeHUH MeTaioB. PU3NYecKre U XMMUYECKHE CBOMCTBa MeTaioB. O01ue
criocoObl MoydeHus MeTamwioB. [loHSATHE O KOpPpO3MM METauIOB, OCHOBHBIE
CrocOOBI 3amuThl UX OT Kopposuw. CriaBel (CTajib, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJEHUE B IIPUPOJE.
du3nyecKue U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCHAbl U



TUIAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe IeNOYHbIX METalIOB M HX
COEIUHEHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHMid W KallbLIMK: IIOJIOKEHHE B
[lepnonmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0XJIeHHUE B rpupoae. uznyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuug. Baxdeiimue coeauHeHUs Kaiblusg (OKCHUJ, TUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMHUHUN: TIOJ10KeHUE B [leprnondeckoil CucTeMe XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, cTrpoeHue aroMa, HaxoKIeHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpPHBbIE CBOWCTBA OKCHIA U THAPOKCUA
AIIFOMUHUS.

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

Xumuueckuii IKCnepuMenm

O3HAKOMJIEHHE C O0Opa3llaMud METalIOB M CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMHU, M3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXXHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHIA
KaJIblIUSI U HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKeJie3a B KUCIOPOAE
(BO3BMOKHO  HCIOJIb30BAaHME  BHJACOMATEPHUANIOB), TPU3HAKOB  MPOTECKAHUSA
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MAarHus, Kajbllus, aJlOMUHUS, [IUHKA, *Keje3a
(I1) u xeneza (I1I), menu (1), HaOarOAEHUE M OMUCAHUE TIPOLIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THJIPOKCHIA ATFOMUHUS
Y THIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33]1ad Mo TeMe «BakHenime
METaJUIbl U X COCTUHEHUS.

XuMHUS M OKPYKAKOIIAs cpeaa

BemectBa m marepuanbl B IMOBCEIHEBHOW JXKW3HM 4YeJIOBEKa. bezomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momoris npu
XUMHUUYECKUX 0KOraX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MpeaenbHasi JOoMmyCcTuMas
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloOB MaTepuajioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mesicnpeomemmnoie ceazu



Peanuzamus MeXnpeIMeTHBIX CBs3€H NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
TOHSTUN, TaK U TIOHATUMN, SBISIONINXCS CUCTEMHBIMHU JJII OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4dHbIH (akT, TUMoTe3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccu(pUKausg, TEPUOANIHOCTh, HaOIIOICHHE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, SBICHHE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dwusuka: Marepusi, aroM, DSJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI,
U30TOIbI, PaJMOaKTHUBHOCTh, MOJIEKYJA, SJICKTPUUSCKUN 3aps, TPOBOJIHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
pemérka, CruiaBbl, (PU3UUECKUE BEIMYMHBI, C€AMHULBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rHuapocdepa, MUHEpalbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XHMHHM B €IUHCTBE Y4YeOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIL[MOKYJIbTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSITHIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMH TMOBEICHHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JIMdHOCTHBIE  pE3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIHMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTHBHBIX I[IEHHOCTHBIX OpHUEHTAUIMU U
pacCIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSI:

LIECHHOCTHOI'O OTHOILLIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHWMAaHWs 3HAYEHUS XMMHUYECKOW HAYKH B KU3HU
COBPEMEHHOr0 O0O0IleCTBa, CIOCOOHOCTH BJAJETh JOCTOBEPHOW HHMOpMaiuen o
MEPENOBbIX JTOCTUKEHUSIX MU OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLUMAIbHBIX HOPMax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM AESATENbHOCTU TPHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBIOTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4uyeOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHUE U TIOCTYIIKM CBOMX TOBApUIUEW C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNA:

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE W XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM M COCTaBIIAIOLINE
OCHOBY JIJI1 TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUH IO
XUMHUH, HEOOXOAMMBIE sl OOBSACHEHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIbCKON KYJIBTYpPHl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM pPabOThl ¢ y4YEOHBIMU TEKCTAaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

MHTEpEC K OOYYEHHI0 M NO3HAHHWIO, JI0003HATEIbHOCTh, TOTOBHOCTH W
CIOCOOHOCTP K  CamMO0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJbHEHIIEeM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU M
HEIMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJISI, HAPKOTHUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONIEHNs TIpaBWJ OE€30MAaCHOCTH Tpu  OOparieHuu ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U Tpya pa3iIuuHOro poja,
YBaXKEHHUE K TPYAy M pe3yjbTaTaM TPYJOBOM [EATEIIBHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XHUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON MpOo(hEeCCUOHATBEHON JeATEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTB a1alITUPOBATHCA B MPO(ECCUOHATIBHOM Cpene;

6) IKOJI0rH4eCKOr0 BOCIUTAHMS:

AKOJIOTUYECKU LEIECO00pa3HOE OTHOIIEHHE K HNPUPOAE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, NIOHMMAaHUE LICHHOCTH 3/I0POBOIO U
Oe3omacHoro oOpas3a >KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICMXUYECKOMY 30pOBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MMACHOTO MOBEICHUS MPU PabOTe C BEUIECTBAMU, a TAKXKE B CUTYyaIlUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YUYCHUH XUMUU, IS
pELICeHUs 33/1a4, CBSA3aHHBIX C OKPY’KAIOLIEN MPUPOJIHOU CPEIOH, ISl OBBIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B TMO3HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeranpeaMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYUMMBbIC IS
dbopMupoBaHUSI MHUPOBO33pPEHHUS OOIICHAY4YHbIE TOHITHS (3aKOH, Teopusl,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEJAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHMH U3 3TUX MpPeIMEeTOB (HOPMHUPOBATH MPEICTABICHHE O IEJIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpble oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KiacCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHil,
yCTaHABIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TIPOIECCe I[IO3HAHUSI TOHATUS (IIPEIMETHBIE W
METanpeIMETHBIC), CHAMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIC B XUMMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIBHBIC TTPEACTABICHUS —
XUMHUUYECKUW 3HAK (CUMBOJ »JJIEMEHTa), XuMUueckas QopMmyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH yueOHO-TI03HABATENbHBIX 33J/1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUUYECKUX PEaKITHi,
BBEISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YHIAEMbBIX MPOIECCAX U SIBICHUSIX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIOJb30BaTh MOCTAaBJIECHHBIE BOMPOCH B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KA4yeCTBE OCHOBBI i1 (OPMHPOBAHUS THIIOTE3bI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHNE OIbITa IO ITUTAHUPOBAHUIO, OPTraHU3aIlMUd M TMPOBEIACHUIO
YUYCHMUYECKUX OKCIIEPUMEHTOB, YyMEHHE HaOII0JaTh 3a XOJOM IMpoIlecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yibTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHUE BBIOWpATh, aAHAIM3UPOBATh M WMHTEPIPETHUPOBATH WH(MOpMAIUIO
Pa3IMYHBIX BUJOB U (HOPM TPEIICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JUTEpaTypa XHUMHYECKOTO COJEpKaHUS, CIPABOYHbBIC
nmocobus, pecypcel MHTepHeTa), KPUTHYCCKH OICHUBATh NPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3NYHbIE METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIMMBIX JJii BBINOJHEHUS
y4eOHbIX W MO3HABATEIbHBIX 3a]1a4 ONMpPEIeTIEHHOTO THIA, TPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHMSI PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOUPATh ONTHUMANbHYIO (POpMY MpeCcTaBieHUs HHPOPMAIIH U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaJIM3UpoBaTh B TIpolecce Yy4yeOHOM U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOLIEH IPUPOIHOU
Cpebl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCH (B XoJ€ jauanora W (W) AUCKYCCHH) II0
CyLIeCTBY  OOCyXKJaeMol  TeMbl, (OPMYyJIUPOBATH CBOM  MPENJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEACTaBIATh  MOJyY€HHBIE  pe3yJbTaThl  IMO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaThb MPEe3eHTAIHIO
pPEe3yIbTAaTOB BBHITIOJIHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1abOpaTOpPHOrO OIIbITa,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEeHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOIA
MO3HABATEIbHOM M HMCCIIEIOBATENLCKON  NIEATENBHOCTH TPU  PEHICHUU
BO3ZHUKAIOIIMX TpoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTIACOBAHUSA
no3unui (00CyX aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, OIpelneleHHe KpPUTEpUEeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOATEIBHO OMNPENENATh ILEIN ACATEeIbHOCTH, MIAHUPOBATH,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BHIOUpaTh Harbosee 3PpheKkTUBHBIE CIIOCOOBI pelieHusT Y9eOHbIX U
MO3HABATENbHBIX 3a]a4, CaMOCTOSITEIHHO COCTaBIATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JICMCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3Yy4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

INPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pe3yabTaTOB IO OCBOSHHUIO 0053aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepaibHOW pabodeil mporpaMMonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMHUCA HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  MOJYyYEHUID HOBOIO 3HaHMS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYCCKas PEaKIus, KIacCU(UKAIUs peakluid: peaKiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroma, aroMHas OpOuTalb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKHX TOHSATUA U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

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

e packpbiBaThb cMmbIci [lepuoanueckoro 3akona JI. M. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHHUsSI MaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepuzoBaTh Tabmuunyro ¢opmy Ilepuogmdeckoit
CUCTEMbl XHMMHMUYECKHMX DJJIEMEHTOB: pa3jiuyaThb IMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobdounas noarpynmna (b-rpymnma)», mansie u
OOJNBINIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIIEMEHTHI, HCOPTAHUUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy UM COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

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

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJSIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHau3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KJacCU(pUKAIUIO,
BBISIBJICHHE TPUYMHHO-CIEACTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBujaM  MOJIb30BaHUS ~ XUMHYECKOW  MOCYyAOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKE IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  II0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TOMOIIBI0 UHANKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xonny oOydenus B 9 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUaIOLIUXCSl YMEHHUIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHUX NOHATHUWA: XHWMHWYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas peaKls, XUMUYecKasi CBs3b, TEIIOBOM 3¢ (deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAS] IUCCOLMAIUSA, PEAKIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METaJuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMpeebHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

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

ONPENIENATh BAJIGHTHOCTD U CTEMEHb OKUCIECHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHUWA 1o (opmyaaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMHUUYECKOW (opmyrie, XapakTep Cpenbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTAITUTUMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKCHhIBaTh U XapaKTEPU30BATh
tabnuunyio (opmy Ilepuogmdeckoil crUCTEeMbl XUMHUYECKUX DJIEMEHTOB:
paznMyaTh MOHATHS «IJIaBHAas mnoArpynna (A-rpymnma)» u «1oOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME TEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B MEPHOAUYSCKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHMS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sijapa, oOOIIee YHCIO DJJIEKTPOHOB H
pacmpeqieieHde WX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U WX COCIMHEHUUN B
npezenax MajiblX IEPUOIOB U TIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMHUYECKHUX DJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CICIMPUICCKUE XUMHUYECCKUE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIAsi OMNHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coOM0aTh  MpaBWja  IOJb30BAHMUS  XMMHUYECKOM  MOCYIOoMl U
7a00paTOpHBIM  OOOPYJIOBaHMEM, a TakXKe IMpaBWia OOpAaIllCHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonul-, kKapoOonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTCIIBHON NEATeIbHOCTH — aHaJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMATHU3allhI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI M3YyYCHUS] CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4vecTBO yacoB
Ne HaumeHoBaHue pa3iesioB u JaeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHble XUMHYECKHE MTOHATHUS
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmuueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoxa. ITonstue o kuciorax 8 1 bubnuorexa [HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [JOK
' OCHOBAaHMSAX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIacChI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo0.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3j1eMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/[C.III/ITeJII)HO-BOCCTaHOBI/ITeJIbele pealcum[



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bbu6moreka [JOK
XAMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b. BuGorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I

Hroro o paszerny 15 ngi/ﬁfeediiﬁasf41837c
PesepBHOE BpeMst 3 bubmmorera [IOK

https://m.edsoo0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

KounyecTBO 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoabnbie | IlpakTuueckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IelIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nuoreka [IOK
' XUMUYECKHUE PEAKIIMHU B PACTBOpPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
OO11ast XapakTepUCTUKA XMMUYECKUX bubnnorexa [HIOK
2.1 4 1
sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMHYECKIX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 buomorexa LIOK
' PymHsL. 2-€P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as xapaKTepuCTUKa XUMHYECKIX
2.3 aseMeHTOB VA-rpynnsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO1as xapakTepruCTUKa XUMHYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buommorexa LIOK
' Ny PYHHEL- pol https://m.eds00.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edso00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme MeTayuibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpeaa
4.1 BemecTBa 1 MaTepHuabl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 buGmnorexa [JOK
P P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTuueckue
n/n Bcero U3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTsbI
pecypchbl

1 [Ipenmer xumuun. Postb XMMUM B )KU3HU 1 bubnuorexa [LIOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia

3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 bubmmoreka [IOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHEM»

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexka I[IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[MpakTrueckast padora Ne 2

5 «Paznenenue cMeceit (Ha mpumepe 1 bubmmorexa [TOK

s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
bu6mmorexka I[IOK
6 A 1
TOMBL I MOTICHyIIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE 2JIEMEHTHI. 3HAKH 1 but6mmoreka [JOK
(CHIMBOJIBI) XUMHUUYECKHUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U CITOKHBIE BEIECTBA 1 bubamorexa [TOK

P t https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUE€HUE 1 bubmmorexa [IOK

YIIpHO® ¥4 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aK0OH OCTOSHCTBA COCTaBa BE€HICCTB.

bu6mmoteka [IOK

10 X .B
MMIeCKas opuysia. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTtHOcuTENnbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTenbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuorexa [JOK
3JIEMEHTa B COCUHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
1 Ou3nyecKue U XUMHUUECKUE SIBICHUS. bubmmoreka [JOK
XuMH4YECcKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [IOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenust Kom9aecTBa, MacChl
17 BEII[ECTBA M0 YPAaBHEHUSIM XUMUYECKUX brbmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukaiys XuMIYeCKUX peaKkiuit
18 (coe I/IH(I;HI/ISIH a3JI0’KEHUS e bubmiorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKJIONENCT 0606yII eHUE U bubmiorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHU T
20 KonTponbnas padota Nel o teme bubmuoreka [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6mmoreka [IOK

BOo3ayxa. Kuciopoa — anemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d5230
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IIPOCTOEC BEIICCTBO. Os30H

duznueckre U XMMHUYECKUE CBOMICTBA

bu6mmoteka [IOK

22 KHCIOPOA (peaKiuH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrocoO0bI MOTy4eHUsT KHCIopoia B
23 nabopaTopuu iq 1} OMBIIHJ'IGHII){OCTI/I bubmorexa [OK
PATOp P ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TernoBoit 23pPexT xummaeckon
24 peaKIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYCCKUX PEAKIIHIX
TomnuBo (HedTh, YTOJIb U METaH).
25 3ar }ISHGIEI/ICq];OS yra CIIocoObI t):ro bubmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHHS
[TpakTrueckas padora Ne 3 mo Teme
26 «3 JIy4EHUE U . OMpaHHe KUCIT a bubmmorexa LIOK
OMYHCHHE 1 €O . PARHE KHCAO0pOa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonxopon — sneMeHT U npocroe bubnnorexa [IOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
08 duznyeckre u XUMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nunorexa [IOK
29 II
OIUITHE © IKHCIOTAx H cOBIX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TOTy4YeH s BOJAOPOA B bubnuoteka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabota Ne 4 o Teme
P P bubmuoreka [JOK
31 «ITomydenne u cobrpanue BoI0pO/a,

HU3YUCHHUC €TO CBOICTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MoutsipHblii 00bEM ra3oB. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA

33 BEIIlECTBA Tra3a M0 €ro M3BECTHOM bubnmorexa [IOK

B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3os 110

34 aBHEHHIO PEaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P .. peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B

35 ®duU3NYECKUEe U XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuil. [Tonstue 00 bu6mmoteka LIOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens. HacemeHnanie

37 ¥ HEHAChI peHHI,IIe) acTBOPEL. MaccoBas bubmorexa LHOK

m p pbl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[Tpaktuyeckas padora Ne 5 o Teme

38 «IIpurorosiieHHE PACTBOPOB C bubnnorexa [IOK
onpeAeNEHHON MacCOBOM 10y https://m.edsoo.ru/ffod5eba
pacTBOPEHHOTO BEIIIECTBAY»

39 Konrtponbnas padora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, KitaccupuKarms, bubnunorexka [IOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
IlonydyeHune U XUMHUECKHE CBOMCTBA

41 KI/ICHY:THLIX OCHOBHBIX U aM(POTEPHBIX bubnnorexa [IOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: COCTaB, KIacCUPUKALIUS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHUYECKUE CBOKCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiiaccupukanus, bubmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne u XuMHUYECKUE CBOKCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnoco((i:l)non )eHI/ISI XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
N yi ’ https://m.edso00.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 6. Pemienue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
48 ['eHeTnyeckas CBSA3b MEXKY KJIaCCaMH bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso0.ru/00ad9a50
bu6nmmoreka [IOK
49 O06001IeHHEe U CHCTEMAaTH3aIlNsT 3HAHUHA
- t https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHMYECKUX brbmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 xmf/)mquKnx 2JIEMEHTOB 1(_II)OHSITI/I6 0 bubmorexa HOK
' https://m.eds00.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
[Tepuoauueckuii 3aK0H U
but6mmoreka [JOK
52 [Teproauueckast cicTeMa XUMHUYIECKHIX
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenaeneeBa
bubnuoteka [IOK
53 [Tepropl, TPYIIIBI, TTOATPYIIITHI nosmorexa Il

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CoCcTaB aTOMHBIX

bu6mmoreka [IOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0YEK
. bu6mmoreka [IOK
55 aTOMOB 371eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJI0KEHUIO B bubnuorexa [JOK
Ilepuonnueckont cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bubnuorexa LIOK
MenpeneeB — y4€HbIN, IEAArOT U https://m.edsoo.ru/00ada96e
rpaX 1aHUH
PesepBHeIit ypok. O000IICHHE 1
58 CI/ICTEMEITI/I?»Z.III_:I/I}I 3HaHI/II;III / buGnnorexa LIOK
N https://m.edso0.ru/00adb33c
Bcepoccuiickas npoBepouHas pabota
KonTpomabnas padora Ne4 o reme
59 «CtpoeHne aroma. XUMUIECKasl CBSI3b» bubmorexa [TOK
P . ) https://m.edsoo.ru/00adbh486
/ Bcepoccuiickasi mpoBepodHas pabota
60 DIIEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmorexka [IOK
61 41
OTHT XHMHHCCRAT CBA3b https://m.edsoo.ru/00adac34
62 KoBaneHntHas nosisipHas XuMudeckas bubmuoreka [LIOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XuMudeckas bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubnuoteka [IOK
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https://m.edsoo.ru/00adae28

65 OKHCIIUTENBHO-BOCCTAHOBUTEILHEIC 1 bubnuoreka [JOK
peaknuu https://m.eds00.ru/00adb076
bu6mmoreka [IOK
66 OKHUCIATEIN U BOCCTAHOBUTEIIH 1 httos://m.edsoo.ru/00adb076
PesepBuElil ypok. O0001IIEHHE U
67 CI/ICTEMEITI/ISZP 156:1 3HaHI/II;IH 10 TEME 1 Bubmaorexa ITOK
H https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XMMUYECKAsH CBSI3b)»
68 PesepBHblit ypok. O600111€HUE U 1 bu6mmoteka [LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB IIO 68

[TIPOT'PAMME
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9 KJIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucreMa 1 bubmnoreka LIOK
XUMHUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

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

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

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme

5 «IToBTOpeHUe u yriyOneHne 3HaHUIA 1 1 bubmorexa OK

P yry https://m.edsoo.ru/00adbac6
OCHOBHBIX pa3JIelioB Kypca 8 Kiiacca

5 Krnaccudukanys XuMuaeckux 1 bubnuoreka LIOK
peaKuuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHYECKOU

7 eakuu. IToHsITHE O TOMOI'€HHBIX U 1 bubmiorexa [JOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsTHE O XUMUUYECKOM PABHOBECHH.

bu6mmorexa [IOK
8 @®akTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMA U ITOJIOKCHHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

Bu6muoreka [IOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
10 L[I/IcfounaunanHanme U ci1a0ble Bubmorexa HOK
) https://m.edso00.ru/00adcd68
ANIEKTPOIHUTHI
11 Honusie ypaBHEHUS PEAKIIMA Bubmorexa IOK
yp pearh https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUII B CBETE MIPEACTABIEHUN bubmmorexa [JOK
pvz[ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTHICCKOMN JTUCCOITUAIIH
XHUMHYECKUE CBOIICTBA COJIEH B CBETE
13 IPEACTABIIEHNI 00 bubmmorexa [JOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOIMAIINN
14 ITonsatue o ruaponnse coaen bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001meHre B cuCTeMaTH3 IS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAITLHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonrponsHas padora Ne2 o teme
17 «3J‘ICII()T OJ'II/ITI/EICCK&H UCCOLIMALIN bubmiorexa LOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIMU B PACTBOPAX)»
OO01mast XapakTEPUCTHKA FaJIOT€HOB.
18 XI/III\J/III/IHCCKI;IC CBEﬁCTBa Ha IIpUMeEpPE bubmorexa LOK
p P https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposonopona. ConsiHast KMCIOTa, bu6nuoreka LIOK
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XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,

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

MIpUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yenue constHON KHUCIOTHI bubmmorexa LIOK
yi . N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIINI, €CIIH OJUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B H30BITKE
99 OO01mas xapaKTepUCTHKA HIIEMEHTOB bu6nunoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(DHUKAIIUU CEPBHI.
23 Haxoxnenue cepbl U €€ coenMHeHU bubmnoreka LIOK
B IIpUpoOJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopo/1, CTpOEHHUE, bubnunoreka [IOK
¢du3nyeckre u XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 (bu3nyecKre 1 XuMHUYECKHE CBOMCTBA buommorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHHE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE TMPOMBIILIEHHOTO crocoba
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [HOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpeibl COETUHEHUSIMU
cephl
97 Brruucnenue MmaccoBo 10711 BBIXOJ1a bu6mmorexa [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mmas xapaKTeprCTHKA HIEMEHTOB bubmmoreka [JOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B pupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, OIYUCHHUE U
i https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyyenne aMMuaKka, U3y4eHHE €I bubmorexa [TOK
e > 1Y https:/m.eds00.ru/00adf180
CBOWCTBY
31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nunoreka [IOK
XMMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHUS B Ka4Y€CTBE MUHEPATbHBIX
32 oOpeHui. XuMHUUYECKOe bubmmorexa LOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COETMHEHUSIMU a30Ta
dochop. Oxcun dhochopa (V) u
33 (1)00((11))0 pHaﬂ Kncng)Ta q:bplljsnflec):xne u brbmmorexa [OK
p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyICHUE
Hcnonbs3oBanue ¢pocdaTos B
34 Ka4yecTBE MUHEPAJIbHBIX Y00peHUil. bubnuoreka LIOK
3arpsi3HEeHUE NPUPOTHOM CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B
35 pu I(: : (Il))I/ISI/II:IeCKl:/Ie 1 XUMHYECKHE buomorexa LIOK
PTPOAC, https://m.edsoo.ru/00adfd9c
CBOWCTBA
36 Oxcupsl yriiepoaa, ux Gu3ndeckue u bubnuoteka [IOK

XUMHUYECKHE CBOMCTBA.

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

37 VYronpHasg KUCa0Ta U €€ COIN bubmorexa TIOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 1o reme

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

[TepBoHaYaLHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHuwii u ero coeiMHEHUS Bubmorexa HOK
https://m.edso0.ru/00ae080a
[Ipaktrueckas padora Ne 5. Pemenue

A1 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunoreka [IOK
«BaxHelne HeMETaIUIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHECHUS»

Kontponbnas padota Ne3 mo teme
42 «Baxaelnie HeMeTaJIIbl U BX bubmorexa TIOK
https://m.edso0.ru/00ae0el18
COCTMHECHUS
OO61as xapaKTepUCTUKA XUMHUYECKHX
3JIEMEHTOB — METAJLJIOB.

43 MeTtanauueckas CBSI3b U bu6mmorexa [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvYecKue CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJLIOB.

. bubnumoreka LIOK

44 DIEKTPOXUMHUCCKHUH PSI

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso00.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MetaiuioB. CruiaBbl. BerauciieHus no

Bu6muoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 Ilonsatue 0 KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.eds00.ru/00ae1278
bubmnoreka LIOK
47
Ienounpie MeTaLb! https://m.edsoo.ru/00ae14bh2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bu6nunoreka [IOK
Kalus https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAIIIBI — bu6mmoreka [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxuelne coefnHeHUs KaJIbLUs Bubmorexa HOK
a H https://m.edso0.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU
59 JKEcTKoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
IIpakTruyeckas pabora Ne 6 mo Teme
53 "YKEcTKOCTL BOABI U METOOEI €€ bubmorexa LOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmorexa [IOK
54 A I
JTOMHHIH https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOWCTBA OKCHIA U bubnnorexa [HOK
TUAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Keeso bu6mmorexa [IOK

https://m.edso0.ru/00ae1d86
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57 OKcupl, THIPOKCHUIBI U COJIH JKeTe3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNEe ¥ cCUCTeMaTH3 IS Bu6muoreka [IOK
3HaHUU https://m.edsoo.ru/00ae35e6
IIpakTuueckas padbora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HIOK
«BaxkHeume MeTaibl M UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, eCITN ONH U3
60 pEearcHTOB JIaH B U30BITKE HIIH bubmuorexa [JOK
COZEPKUT NpuMecu. Beraucnenus https://m.edso0.ru/00ae1750
MacCOBOM JTOJIM BBIXOJIa TPOAYKTa
peaxkuuu
61 O06001IeHre U cUCTeMaTH3aIUs bubnunoreka [JOK
3HAaHUM https://m.edsoo.ru/00ae35e6
Kontponbras padora Ne4 mo teme
62 «Baxclileﬁmﬂe f/IeTaJ'IJ'IH 1 UX bubmorexa HOK
https://m.edsoo.ru/00ae35e6
COCTUHECHUS»
63 Bemectsa u marepuasl B bu6mmoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHNE bu6mumoreka [LIOK
OKpPY KaroLLEen Cpebl https://m.edso0.ru/00ae4270
65 Ponb xumum B perienun bu6mumoreka [LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
PezepHblil ypok. O60011eHIE 1 bu6mmoreka [IOK
66 .
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE 1 bubnuoteka [IOK
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOMN ITPOTPAMMBbBI

8 KJIACC

Kon
MPoBePSIEeMOro
pe3yJjabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmMbI OCHOBHOT'O 06mer0 06pa30BaHl/lﬂ

1

I1o Teme: ((HepBOHaan'ILHbIe XUMHNYCCKUC ITOHATHA»

11

pacKpblBaTh CMBICI OCHOBHBIX XMMHUYECKMX TIOHSATHH: aToM,
MOJIEKYJ1a, XHUMHUYECKUH JIIEMEHT, IPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJIHAs U HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsipHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpDHAs Macca, MaccoBas JOJs XMMHUYECKOIO
9JIEMEHTa B COCIUHEHUH, MOJISIPHBIA OOBEM, XUMHUYECKAs PEaKIIHs,
KiIaccuuKanus — peakuMid:  peakUUM — COEAMHEHUs,  PeaKkLuu
pa3joKeHus, peaklUHUy 3aMEeUIeHMs, peakuuu oOMeHa, 5K30- U
SH/IOTEPMHUECKUE DPEAKLUHU, TEIJIOBOH 3(PQEKT peakuuu, pacTBop,

MacCcCoBas O0Jid BEIICCTBA (HpOHeHTHaH KOHHeHTpaI_II/ISI) B paCcTBOpPC

1.2

HWILNTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHH H

IMPHUMCHATH OTU MOHATHUA TP OITMCAHHUU BEIICCTB U UX HpeBpaHICHI/Iﬁ

13

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJI€HUS (OpMys

BCIICCTB U ypaBHeHPIfI XHUMHUYCCKUX peaKI_II/Iﬁ

14

PacCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUSA MacCcChbI BCIICCTB,
IMOCTOsIHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO  Y4Y€HUA, 3aKOHa

ABorajipo

15

OIpCACIIAATh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PpPCaKIUU (HO qucily " COCTaBy

YYaCTBYIOIIMX B PEAKIMU BEIIECTB, [0 TEMIIOBOMY dPPEKTy)

1.7

BBIUUCIIAT OTHOCHTEJIBHYIO MOJEKYJISPHYI0 W MOJISIPHYKO MAacChl

BEIIECTB




18

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa Mo Qopmyle

COEINHEHUS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TO3HAHUS — HAOII0JCHHE,
W3MEpEHUe,  MOJICTUPOBAHUE,  OSKCIEPUMEHT  (peajbHbBld U

MBICJICHHBIH )

Ilo Teme: «Bakueiimme NpEaACTAaBUTCIIN HCOPraHUYCCKHUX BCIICCTB)»

2.1

paCKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKHX TTOHSITHIA: OKCH,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OINpeAEATh IPHUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy

coeanHeHui o Gopmymnam

2.3

KJIacCU(UIUPOBATh HEOPraHUYECKHE BEIIECTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKJas ONMUCAHUE MPUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

25

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OoT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHYCCKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIOBHAX

2.6

ClieoBaTh MpaBWJIaM  TOJb30BAHUS XUMHUYECKOW TOCYIOoll U
nabopaTOpHBIM O00OPYIOBaHHEM, a TakK)Ke MpaBHJIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIMOJTHEHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJYYCHHUIO U C06I/IpaHI/II-O
ra3o00pa3HbIX BEmIeCTB (BOJOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO pacTBOPOB IIEIOYEH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JIakMyc, peHondTanent, MeTHIOPAHX U JPyTHe)

2.7

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pPEaKIIUA

ITo Teme: «llepuoanueckuii 3akoH W Ilepuogmueckast cucrema
xumuyeckux snemeHToB J. W. MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIAN))

3.1

PaACKpBIBATE CMBICII OCHOBHBIX XWMHYCCKHUX MMOHATHH: AApO aroma,
JJNIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTanb, paguyc aToma,

XUMHYECKasd CBA3b, IOJAPHAA MW HCEIOJISIPHAasd KOBAJCHTHAsA CBA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHasd CBA3b, HWOH, KaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUC JJICMCHTHI

3.3

OIMCHIBATh M XapaKTepHU30BaTh TaOmMuHyr Gopmy [leprogmueckoit
CUCTEMBl XHMHYECKHUX D3JIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAsS
noarpynma (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOJbI

3.4

packpeiBaTh cMbica l[lepmoamueckoro 3akona [[.M. MeHnneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHUX DJJIEMEHTOB OT HX MoJoxeHus B Ilepuognueckoit

CUCTCEMC

35

COOTHOCUTh  00O3HAuYEHUs, KOTOpbIE UMETca B  Tabnwuie
«[lepuonuyeckass  cuctema  Xxumuuyeckux  anementos  J[.U.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB U 3aps] sjapa, o0Iliee dYHcio

QJICKTPOHOB H PACIPCACICHUC UX 110 9JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHUAX

3.7

OIIpCACIIATL BHU XHUMHYECKOH CBS3U (KOBaJ'ICHTHaH n I/IOHHaﬂ) B

HCOPraHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1

IIo Teme: «BeriecTBo U XUMHUYECKast peakuus»

11

PACKpPBIBATE CMBICJI OCHOBHBIX XWMHYCCKUX TOHSITHIM: pacTBop,
QJICKTPOJHUTBI, HEIJCKTPOJIUTHI, IJJICKTPOJIUTHUYCCKAA AucConuanus,
p€aKkuu HOHHOI'O O6MeHa, KaTajJm3aTop, XUMHUYCCKOEC PaBHOBECHUC,
O6paTI/IMBIe n H606paTI/IMBIe pcakuunu,
OKHUCJIMTCIIbHOBOCCTAHOBHUTCIIbHBIC pCaKkuunu, OKUCJINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUC HW  BOCCTAHOBJICHUC, aAJIJIOTPOIIN:,
aM(l)OTepHOCTB, XUMHUYCCKaA CBA3b (KOBaHeHTHaﬂ, HWOHHa#d,

MeTaJUTHYecKas), KPHUCTAIMYECKas pEmI€TKa, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkuu

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATUH H

MNPHUMCHATH OTU NOHATHUA TP ONIMCAHNU BCIICCTB U UX HpeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JEKTPOJUTUYECKON NUCCOLUALMU KHUCIIOT,
LIEJIOYEH M COJIEH, IOJHBIE U COKpAlICHHBIC YPAaBHEHUS PEaKLMN

HOHHOTrO OOMeHa

14

PaCKpbIBaTh CYHIHOCTHh OKHUCIMUTEIBbHO-BOCCTAHOBUTCIIBHBIX pCaKI_[I/Iﬁ

IOCPEACTBOM COCTABJICHHSA SJICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI [10 YPABHEHUIO XUMUYECKOHN PEaKLIUU

Ilo temam: «Hemeraiuibl U uMX coequHEHUS» U «MeTauibl U HUX

COCIAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBAThH) 00IIME U CICU(PUIECKUE XUMUUECKIE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEHIECTB, MOATBEPXKAas OMHCAHUE
MpUMEpaMu MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKI_II/Iﬁ

2.2

COCTaBJISITb YpPaBHCHHUA peaKHI/Iﬁ, IMOATBCPKAAOIINX CYHICCTBOBAHUC

TCHETHUYCCKOM CBSI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH IMPOTCKAHUA XMUMHYCCKUX HpeBpaHIeHI/If/'I B pa3JIMYHBIX

YCIOBHAX

24

CleoBaTh MpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TOCyIOoH U
a00opaTOpPHBIM O0OPYIOBAaHHEM, a TaK)Ke IMpaBUJIaM OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
na6opaT0prlx XUMHYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

25

HpOBO}II/ITI) pCaKHI/II/I, HOI[TBep)K}IaIOHH/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3NUYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM NYTEM XJIOPHU-,
Opomun, womun,  kapOonat, Qocdar, cumukar, cynabdar,
TUAPOKCUAUOHBI, KaTHUOHBI aMMOHHMSI, MOHBI H3YYCHHBIX METAJIOB,

NMPUCYTCTBYIOIINEC B BOJAHBIX PACTBOPAX HCOPIraHNYCCKHUX BCIIICCTB

ITo Teme: «XuMUS 1 OKpyX)aromiasi Cpeaa»

3.1

pacKpbIBaTh  CMBICI OCHOBHBIX  XuMmH4eckux moHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAIIJIOB

3.2

NPUMCHATE OCHOBHBIC OIICpallun MBICJIUTEIBHON JI€ITEIbHOCTH —




aHaIM3 W CHHTE3, CpaBHEHHE, OO0OOIIeHUE, CHCTEeMAaTHU3aIlUIo,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJICIICTBeHHBIX CBH3GFI — JId I/I3y‘-IeHI/ISI
CBOMCTB BEIISCTB M XHUMHYCCKHX PEaKIHH; eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHHUS — HAONIOACHUE, H3MEpPEHUE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COIePKAHMS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA

11

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

BCIICCTB

1.2

IlonsTue o METOJaxX IIO3HAaHHUA B XMMMUHU. Yucteie BCIICCTBA U CMCCH. Croco0bI

paszaeneHust cMecen

13

ATOMBI W MOJICKYIJIBI. Xumudyeckne 3yeMeHThl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG Y4YCHUC

14

Xumnueckas popmyina. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHocuTenbHas MOJIEKyJIIpHas Macca. MaccoBas 10J11 XUMUYECKOIO 3JIEMEHTa

B COCIMHCHNH

15

KommuectBo BemectBa. Moinb. MosipHas macca. B3anMOCBs3b KOJIMYECTBA,
Macchl M YHUCNIA CTPYKTYPHBIX €IOUHHI] BemiecTBa. Pacuérel mo dopmynam

XUMHNYECKHUX COG}II/IHCHI/Iﬁ

1.6

@u3nYecKue U XUMHUYECKHE SBICHUSA. XUMUYECKas peakuus U €€ IMPU3HAKH.
3aKOH COXpaHEHUsl Macchl BellecTB. XuMudeckue ypaBHenus. Kiaccuduxanus

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

1.7

XUMHUECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCY/I0H, ¢ MpaBUiIaMH
paboTtel B Jaboparopuu U TpuéMamMu  oOpaiieHuss ¢ J1abopaTOpHBIM
0o0OpyJOBaHUEM, HU3yY€HUE U OIHUCaHHE (UIUUECKUX CBOMCTB 00pa3loB
HEOPTaHMYECKUX BEUIeCTB, HaOIMIOJeHHEe (U3NUECKUX (TUIaBICHHE BOCKAa,
TasHUE JIbJ1a, paCTUpPaHMUE caxapa B CTYIKE, KUIIEHUE M KOHICHCAIUS BObI) U
XUMHUYECKUX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJNa C KHUCIIOTOM) sBIEHWH, HAOMIOACHHWE U ONMCaHUe
MPU3HAKOB  MPOTEKaHHWs XUMHUYECKHX peaknmuid (pasloXeHWe caxapa,
B3aMMOJICHCTBHE CEpHOM KHCIOTHI C XJOPUIOM Oapusi, pasjoXKeHHe
ruapokcuaa Meau(Il) mpu HarpeBaHuu, B3auMOJIEHCTBHUE JKeJie3a C PAaCTBOPOM

comu meau(Il), mzydenne cnocoOoB paszneneHus cMeceit (C MOMOIIbI0 MarHUTA,




(¢bunpTpOoBaHUE, BBIMAPWBAHKE, TUCTUIULIIMSA, Xpomarorpadus), MpoBeacHUE
OYHNCTKHN HOBapeHHOI\/'I coJju, HaGHIOIICHI/Ie " OIMMCAaHUC PC3YJIbTATOB IMIPOBCACHUA
OIBITa, WJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOjeieh

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxnerinme rnpeacTaBuTeNM HEOPraHMUECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucinopog — sneMeHT U mpoctoe
BemecTBo. HaxokaeHue kuciopoaa B Mpupope, GU3NYECKUE U XUMHUYCCKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopoma. CrocoOs
MONyYeHUs KHUCIopoga B JabopaTopuM M MPOMBINUIEHHOCTH. Kpyrosopot

Kucnopoa B npupoje. O30H — ajuIoTponHasi MOAU(PHUKAIUS KUCIOpOoia

2.2

TennoBoit 3¢ (hexkT XUMUIECKOH peaknu, TEePMOXUMUYECKHE YPaBHEHHUS, SK30-
U DHJIOTEPMUYECKUE peakuy. TOMINBO: Yroib U METaH. 3arpsi3HEHUE BO3yXa,

YCUIICHHUEC ITAPHUKOBOTO 3(1)(1)eKTa, pa3pyuI€Hue 030HOBOT'O CJIOs

2.3

Bomopoa — anemeHT u npoctoe BemiectBo. HaxoxaeHue Boopoia B Mpupo/Ie,
¢dusnveckue W XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CHOCOOBI IOJyYCHHUSI.

Kucnore! u conu

2.4

Mousipabiii 00BEM ra3oB. Pacu€Tsl 1o XMMHUECKUM ypaBHEHUSAM

2.5

Odusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacepiiennbsle U HeHaChIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bemectsa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpupoAe U B KH3HM 4denoBeka. Kpyrosopor
BOABl B Tpupoie. 3arps3HEHUWEe MpPUPOAHBIX BOJ. OXpaHa U OYMCTKa

MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxkcuasl. Knaccuduxanums
OKCHJIOB: cojeoOpasyromue (OCHOBHbBIE, KHUCIOTHbIE, amMQoOTepHble) U
HecoseoOpasyrone. Homenknarypa okcuioB. Du3nueckue W XHUMHUYECKHE

CBOMCTBA OKCHJIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Kiaccudukanust ocHoBaHMH: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHU. OU3NUeCcKrue U XUMHYECKHAE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUA

2.8

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucnor. dusmdeckue u
XUMHUecKHe cBoiicTBa KHcIIOT. Pan aktuBHOCcTH MeramiaoB H.H. bekerosa.

HOJ’Iy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenkuarypa coneil. dusnueckue M XHMHUYECKHUE CBOWMCTBA COJIEH.

ITonyuyenue cone




2.10

I'eneTnueckast CBA3b MCXKIY KilaCCaMH HCOPIraHUYCCKUX COG)II/IHGHI/II\/'I

2.11

XUMUYECKUN  DKCIEPUMEHT: Ka4eCTBECHHOE  OINpPEACICHUE  COACpKaHMS
KHCJIOpOAa B BO3JyXe, IMOJydyeHHE, cOOMpaHHe, paclio3HaBaHHE U HM3y4YCHUE
CBOWCTB KHCJIOPO/a, HAOII0A€HNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BO3HUKHOBEHUS U NPEKpallleHusl TOpeHusl (I1okapa), 03HaKOMIICHHUE C
o0Opa3llaMu OKCHJOB M OIHMCAHME HX CBOMCTB, IOJy4YeHHE, COOMpaHHeE,
pacro3HaBaHUE W HW3Y4YEHUE CBOWCTB BOJAOpOJa (rOpeHue), B3auMOJICUCTBUE
Bozopoza ¢ okcuioM mMenu(Il) (Bo3MOXKHO MCIOIB30BAHKE BHIEOMATEPUATIOB),
HaOmozeHne oOpa3loB BEIIECTB KOJMYECTBOM 1 MOIb, HCCIEIOBaHHE
0COOEHHOCTEM pacTBOPEHUs BEIIECTB C PA3JIMYHOM  pPacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCCOBOM JOJIEH PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaulaMU (HaTpUeM M KaJbLHEM)
(BO3MOYKHO HCHOJb30BaHUE BUJEOMATEPHATIOB), OIPEAEICHUE PACTBOPOB
KUCIOT M IIeJIoYed C IOMOUIbI0 HMHIUKATOPOB, HCCieloBaHHE OOpa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOJACHHE HW3MEHEHUs
OKpPAacCKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydeHue
B3auMmozieiicteus okcuga menu(Il) ¢ pacTBopom cepHOM KUCIIOTHI, KHUCIOT C
METaJUIAMM, PEAKLINNA HEUTPAIU3ALNH, TI0Jy4eHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO0 MeTajla JPYTMM U3 pacTBOpa COJM, pELIEHUE
SKCIIEPUMEHTAJIBHBIX 3aJa4 1o TeMme «BaxHelinue Kiacchl HEOpraHMYECKHX

COETMHEHUN))

[Iepnonnueckuit 3akoH u [lepuonnueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKas CBI3b. OKUCIUTEIHHO-

BOCCTAHOBHUTCIIbHBIC pCAKITUN

3.1

HepBHe IOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I XUMHYECKHX »dJIeMeHTOB. IloHsTHE O
rpymnmnax CXOJHBIX 3JICMCHTOB (IIIGJ'IO‘IHI)IC n ICJIIOYHO3EMEIBHBIC MCTAJIbI,
raJIOrCHbl, HWHCPTHBIC ra351). 9J'IeMeHTLI, KOTOPBIC 06pa3y10T aM(I)OTepHBIC

OKCHUABI U TUAPOKCHIbI

3.2

[Iepnonnueckuit 3axoH. [leproanueckas cucreMa XUMUYECKUX d1eMeHToB /.M.
Meneneesa. KopoTkonepuoanas 51 JUIMHHOTIEPHOHAS (bopMbI
Ilepuonnueckoir cucreMbl XuMmuueckux onemeHtoB J[M. Menneneesa.
[Iepuonsr u rpynmbel. OU3NYECKHIA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoaa U rpyImiibl 3JICMCHTA

3.3

CTpOCHI/Ie aromMoB. CocTaB aTOMHBIX AACP. M3oTomEl. 3HeKTp0HBI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0UE€K  aTOMOB MECPBBIX 20 XUMHYECKHX DJIEMCHTOB




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

3JIEMEHTa Mo ero nojoxeHuto B [lepuoaunueckoii cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHSI pajJnyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpylnmaM M IEPUOJAM.
3nauenue [lepuogmueckoro 3akoHa u Ilepmoanyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku WU npaktuku. .M. MennaeneeB — y4€HbI U

I'paXXJIaHHUH

3.5

Xumnueckass cBsa3b. KoBaneHTHas (monisipHas M HEMOJSIpHAs)  CBS3b.

9J'IeKTpOOTpI/II_[aTCJ'II)HOCTB XHMHYECKHX 3JIeMeHTOB. oHHAas CBA3b

3.6

Crenenn okuciieHus. OKHUCIMTEIIFHOBOCCTAHOBUTEIIBHEIC pe€aKkinu. HpOI_ICCCBI

OKHCJICHMS U BOCCTAHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKUM OKCIICPUMCHT:. HU3YYCHUC O6p8.3LIOB BCIICCTB MCTALLIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHC THAPOKCHAA IUHKAa C paCTBOpaMud KHUCIOT H
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIUIIOCTPUPYIOIIHUX IMPUMEPBI OKUCIHUTCIIbHO-

BOCCTaHOBUTEJIBHBIX peakiuii (TOpeHue, peakiuy pa3ioKeHHs, COSTUHEHNS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemecTtBo 1 XuMHueckas peaKuus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX diieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kaaus, KaldblUsi M HX
COCMHEHHI B COOTBETCTBHM C MOJIOKEHHUEM 3JIeMEHTOB B llepuoamyeckoi

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUIBI KPHUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTDb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOU PELIETKH
U BUJa XUMH4eckoi cBs3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAsA). XMUMHUUYECKUE CBOWCTBA BEIIECTB,
OTHOCAIIMXCA K Ppa3IM4HBIM KJIACCAM HEOPTaHMYECKUX  COEIMHEHUH,

IFCHECTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIUICCTB

13

Knaccugukanus XuMUYeCKUX peakiuil Mo pa3InyHbIM MpU3HaKaM (110 YUCIY U
COCTaBy YYaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo

W3MEHEHHIO CTEIICHEeW OKHCICHHMS XUMHYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4YacTUIO KaTajam3aropa). OK30- W OSHAOTEPMHUYECKHE  PEaKIlvH,

TepMOXUMHUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMHUYECKOMN peaKIiu

14

[Tonarue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. IlonsTae o
TOMOTEHHBIX M TeTePOreHHBIX peakiusax. [IoHITHe 0 XUMHUYECKOM PaBHOBECHHU.
dakToppl, BIMAIONIME HAa CKOPOCTh XHMUYECKOW pEAKIUH U II0JI0KEHHE

XUMHNYCCKOTI'O PaBHOBCCHA

15

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

OJICKTPOHHOI'O Oananca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karunonsl, annonsl. MexaHus3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHIAMU
xumuueckoi cps3u. Ctenenb quccouuanuu. CUIbHbIE U cla0ble 3JEKTPOIUTHI.
Peaknum moHHOrO OOMEHA. YCJIOBHS MPOTEKAHWS PEaKIWid MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE ypaBHEHMs peakuuil. CBoHCTBa KHCIOT,
OCHOBaHMN U COJIEM B CBETE MPEACTaBICHUNA 00 3IIEKTPOTUTHUECCKON

nuccounanuu. KauecTBeHHbIe peakuu Ha HOHBL. [loHsATHE O THApPOIU3E CoNeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
ayiMasa), CJIOKHBIX BELIECTB (XJIOpUIa HATpPHsl); UCCIECIOBAHUE 3aBHUCHUMOCTH
CKOPOCTM XHMHYECKOM peakiuu OT BO3JCHCTBUS pPa3IUYHBIX (HaKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMALMM  KUCIIOT, I1Ieoded M cosiell  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOMIUX MHPU3HAKU
NpOTEeKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BbIIEIECHUE rasa,
oOpa3oBaHHE BOJIbl); OMNBITOB, HWIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAaKLUUH (FOpeHHe, peakluu pa3jokKeHUs, COeAUHEHU);
pacrno3HaBaHH€ HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUii

Ha WOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3aJiad

HemeTamisl u UX COEAUHEHUS

2.1

OOmiast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne u pusndeckre cBOWCTBa MPOCTHIX
BEIIECTB — rajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpe  XJopa
(B3auMosielicTBHE C METaulaM{, HEMETaJUIaMM, LIeJIouaMu). XJIOPOBOIOPO.

ConsgHas KHCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIY4YCHHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa U XJIOPOBOJOPO/Ia Ha OpPraHu3M uejioBeKa. BaxkHeilline XJI0puabl U UX

HaxO0’KJICHHUE B MIPUPOJIC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbBIE CTeNEeHU OKucieHus. CTpoeHune u Gpu3nuecKkue CBOMCTBa
MPOCTBIX BEHIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOIHBIC MOIU(DUKAIIH
KHCIOpOAa W cephl. XUMHYECKHe CBoicTBa cepbl. CepoBOIOpO, CTPOCHUE,
dusnveckne W XUMHUYECKHE CBOWCTBA. OKCHJBI CEepbl KaK MPEICTABHTEIN
KHUCJIOTHBIX OKCHIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOmue Kak mpencTaBUTENs Kiacca KUCIOT U crienu(uieckue). XuMUYECKUe
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO CIOc00a IMONy4eHUs! CEepHOM
kucioThl. [lpumenenne. Conmu cepHOW KHCIOTBI, Ka4eCTBEHHAsl pEakius Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHUH B MPHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIICH Cpelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC TOXIIH,

3arpsA3HCHUC BO31yXa U BOI[OéMOB), CII0COOBI €T0 MpCaAOTBPALICHUS

2.3

OOmast xapakrepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUs. A30T, paClIpOCTpPaHEHUE B IIPUPO/IE,
¢usnveckne U XUMUIeCKre cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero (u3nM4ecKue M XMMUYECKHE CBOMCTBa, MoiydyeHue u npumenenue. Conu
aMMOHHS, HX (u3uYeckue ¥ XWMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHA. A30THas KUCIIOTa, €€ IOJIyYEHHE,
¢bu3nvecKkue W XUMHUYECKHME CBOMCTBa (00IIME Kak MpEeACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnoab3oBaHUe HUTPATOB M COJIe aMMOHHS B
KauecTBE MMHEpAIbHBIX y100peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpezbl COeMHEHUSIMH a30Ta (KUCIOTHBIE JI0K/H, 3arpsi3HEHNE BO3/yXa, MOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUecKkre U XUMUYECKHUE
cBoictBa. Oxcua ¢Qochopa(V) u dochopnas kucnora, QuMUecKue u
XUMHUYECKHUE CBOMCTBA, monydeHue. HcnonbpzoBanue QocdaroB B KadecTBe

MUHEPAJIBHBIX YA00peHUi

2.5

OO6mias xapakrtepuctuka syeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. YTIJIepoJ, aJJIOTPOIHbIE
Moau(UKaMK, paclpocTpaHeHHe B TpPUPOJe, (HU3MYECKHEe U XUMHUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepona B npuponae. Okcuabl yriiepoaa,
ux (usuveckre W XUMHUYECKHUE CBOWCTBA, JEWCTBHE HAa >KUBHIE OPraHU3MBI,

IMOJIYYCHHUEC U TPUMCHCHUC. DKOJIOTHYECKHE HpO6J'IeMI)I, CBsA3aHHBIC C OKCHUJIOM




yrinepona(IV); rumoresa rin00agbHOTO TMOTEIJICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ COoNMu, HX (U3MYECKHE U XHUMUYECKUE
CBOWCTBa, TOJy4YCHHUE W NpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanpHbIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTHMHEHHSIX
yriepona (MeTaH, 3TaH, JTWIEH, AaleTHJICH, 3TaHOJ, TJHUIEPHH, YKCYCHas
kuciorta). Mx cocraB M xumuueckoe crpoeHue. llonstue o Ouosormvecku
BO)XHBIX BEIECTBAX: JXHpax, OENKax, YIJIeBOJaX — W MX POIU B JKU3HH
yenoBeka. MarepuaabHOe €IWHCTBO OpPraHMYeCKUX M HEOPraHW4eCcKuX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOMCTBA, I[OJIyYE€HUE U
npumenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mnpeacraBieHus 00
okcuae kpeMHUA(IV) u kpemHueBoil kucnore. CUIIMKAThI, UX UCIOIb30BAHUE B
OBITY, METUIIMHE, TPOMBIIICHHOCTH. BaXHeWIie CTpOUTEIbHBIE MaTepHAaIbL:
KepaMHKa, CTEKJO, LIEMEHT, OeToH, jxene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCGI{HGBHOﬁ KHN3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3Y4€HHE OOpa3l0B HEOPraHUYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCJIOTBI; ITPOBEJIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOpHU[-
MOHBl WU HaONIOJICHWE IPU3HAKOB MX IMPOTEKAHHUS; OIBITHI, OTPaXKAIOILUE
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOTEHOB M UX COEJUHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C O0pa3lamMH XJIOPHJIOB
(rajloreHN1I0B); O3HAaKOMJICHME C oOpa3uamu cepbl M €€ COeIUHEHHSIMU
(BO3MOKHO  HCIIOJIb30BAaHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE TIpoliecca
oOyrJIMBaHUs caxapa IOJ JeHcTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHUCIOTHI,
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, MPOBEIECHUE
KayeCTBEHHOM peakuuu Ha Ccynb(arT-uoH UM HaOJIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOICTBaMM a30Ta, pochopa u ux
COeMHEHUIl (BO3MOYKHO HCHOJb30BAHUE BHUJIEOMATEpUANIOB), o0Opa3Lamu
a30THBIX U (HOoChHOPHBIX YAOOPEHUH; MOTyUeHUE, COOMPaHUE, pacliO3HABAaHUE U
U3Y4YEHHE CBOICTB aMMHaKa; IPOBEJCHHE KAauyeCTBEHHBIX pEakUuil Ha HOH
aMMOHHMA U ¢docaT-uOH U U3YYEHHE TPU3HAKOB MX IMPOTEKaHUS,
B3alMOJIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KHCIOTHI C MEIBIO (BO3MOXKHO
UCIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3YyUYE€HHE MOJENeH KPUCTAUTMUECKUX
peméTok anmasa, rpaduta, QynuepeHa; O3HAKOMIIEHHE C IPOLIECCOM

azcopOLMU pacTBOPEHHBIX BEUIECTB aKTMBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM




MPOTHBOTa3a; TOJIYYCHUE, COOMpaHWE, PACIO3HABAHME W H3YYCHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJCHWE KAaYeCTBEHHBIX peEakiuii Ha KapOOHAT- U
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKATHOU MPOMBINIJICHHOCTH; PCHICHUC JSKCIICPHUMCHTAIBbHBIX

3a71a4 o TeMe «BakHelIe HeMeTaJUIbl U UX COEIUHEHUY

MeTtamisl 1 BX COCIMHCHUA

3.1

OO0mmas xapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamyeckoid cucreme xuMuueckux dieMeHtoB J[.U.
MenneneeBa u ctpoenus atroMoB. CTpoeHue MeTamioB. Meraminueckas CBA3b U
MeTa/UITMYecKasi KpUCTaUIMUecKas pemeéTka. ODIJICKTPOXUMUYECKUA  Psill

HaprI}KCHI/Iﬁ MCTaJIJIOB

3.2

dusnueckue U XMMHUYECKUE CBOMCTBAa MeTaJuioB. OO1Ie crocoObl MOoTydeHus
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CrutaBsl (CTajib, YyryH, AIOPAJTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

6BITy W ITPOMBIIIJIICHHOCTH

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepmonnyeckoil cucTteMe XMMHUYECKUX
aemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
du3nyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCuabl 1
TMJIPOKCUABI HaTpusd U Kanus. lIpuMeHeHue MLIeNOUHBIX METaNIOB U HX

COETMHEHUN

3.4

IIlemouHo3eMeNbHBICE  METaJbl MarHuii W KajbIUW: TOJOXKEHHUE B
[Tepuoanueckont cucreme xumMuueckux 3yemeHToB /[ .M. Menzaeneesa; ctpoeHue
WX aTOMOB; HaxoXXJeHue B mnpupoje. Pu3nyecKkue M XUMHYECKHE CBOMCTBA
Marausi ¥ Kajblus. BakHeimme coeanHeHUs KaiubIus (OKCUI, THUIAPOKCHUI,

conn). XKEcTkocTh BOJBI M CTIOCOOBI €€ yCTpaHEHUS

3.5

AJfOMUHMI: TI0J0KeHUEe B [leprnoandeckoil cUCTEME XMMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpO€HHE aTroma; HaxoXAcHUE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA allfoMUHMSI. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA

AJITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuognueckoil cucreme xuMmuueckux annementos JI.U.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXKJIEHHE B mpupone. Dusnmyeckue u
XUMHYECKHE CBOMCTBa kene3a. OKcuabl, TuApokcuanl u conu sxenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTYICHHE

3.7

XUMUYEeCKUH OKCIICPUMCHT: O3HAKOMIICHHE C O6p33HaMI/I METAJJIOB U CIIJIaBOB,

X (PU3MYECKUMU CBOWCTBAMU; HU3y4YEHHE pEe3yJbTaTOB KOPPO3HHM METAJIOB




(BO3MOXHO HCIIOJTh30BaHNE BHJICOMATEPHAJIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA Kajbllud M HATpusi C BOJOM  (BO3MOXKHO
HCIIOIb30BaHUE BHJICOMATEPHANIOB); HCCJICAOBAaHUE CBOMCTB JKECTKOW BOJIBI;
mpoiiecca TOpPEHHs Kejle3a B KUCIOpojAe (BO3MOXKHO — HCIOJIb30BAHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEAKIUH Ha MOHBI
(maraus, xanbius, amoMunus, nuHka, sxenesa(ll) u xenmesza(Ill), memu(Il);
HaOJII0JICHUE U ONMCAaHUE MPOIECCOB OKpAIIMBAaHUS TUIAMEHH MOHAMH HATpPHS,
Kamss W Kaublusg  (BO3MOXKHO  HCIIOJIB30BaHHE  BHUACOMATEPHAJIOB);
uccienoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THIPOKCHIA
[IMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelme MeTamuibl 1

nX COCAUHCHUS)

XuMus u OKpYyzKaroias cpeaa

41

Hosele MaTepuansl n TexHonoruu. BemectBa U mMarepualibl B IOBCEJHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 310pOBbE. be3onacHoe HUCIonb30BaHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomb IpU XMMHUYECKHX OXKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  TpPaMOTHOCTH.  XUMHYECKOE  3arpsi3HCHHE
okpyxatomen cpeasl [1/IK. Pons xumum B pemieHnr 3KOJIOTHYECKUX TPOOIIEM.
[IpupoaHble HWCTOYHUKH YIIIEBOJAOPOIOB (Yroyib, MPUPOIHBIA Ta3, HE(ThH),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6LITy H IIPOMBINIJICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3ydyeHHe 00pa3lioB MaTepuasioB (CTEKIIO, CIIJIaBbl

METAJIJIOB, OJIMMEPHbIE MaTEPUAIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HaBa€MOCTH SBJICHMH MPUPOJbI, IOHUMAHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOWIEH KyIbTyphl MU TNPAKTHUECKOU
NEeSITEeNbHOCTH YEJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IIOHUMAHHUEC MECTAa XUMHHU CPCIU NPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W U3YUCHUA
XUMHNYCCKHUX peaKquI; YMCHHC HCIIOJIB30BAaTh MOJCIN JJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

13

0 cdepax npodeccuoHATbHON NeSATEIbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPCMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMU Ha JOCTUKCHHAX
XUMHUYECKOM HAyKH, YTO TMO3BOJMT OOYYalOLIMMCSA paccMaTpUBaTh
XUMHUIO Kak cepy cBoeil Oyayuieil npodecCuOHaIbHON NesSTeIbHOCTH
U CclleNaTh OCO3HAHHBIM BHIOOp XMMHUM Kak NMpO(UIBLHOrO mpenmera

MIpH [Iepexo0/ie Ha YPOBEHb CPEeIHEro o0IIero oopa3oBaHus

Bianenne cuctemMoil XMMHYECKMX 3HAHMM W YMEHHE NPHUMEHATH

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

2.1

BAKHEHIINE XUMHUYECKHE IOHATUSA: XUMHYECKMM D3JIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOJHAsl CMECh, OTHOCUTEJIbHBIE aTOMHasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb (CpelHss), XUMHUYecKas
peakuus, peaklUHd COEOUHEHMs, PEAKLUH pPa3JIOoKEHUS, PEaKLIUuU
3aMelIeHHs], peakluu oOMeHa, TerioBol 3(@exT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLIMU, PAacTBOp, MAaccoBasl JOJs XHMHUYECKOTO
3JIEMEHTA B COEIMHEHUH, MAacCOBast 10JIS1 U MPOLIEHTHAs! KOHIIEHTpaIHsI

BELIECTBA B PACTBOPE, SIIPO aTOMa, JIEKTPOHHBIH CII0M aToMa, aTOMHast




opbuTanb, paauMyc aroma, BaJEHTHOCTb, CTENEHb OKHUCJICHHS,
XMMUYECKast CBA3b, HIICKTPOOTPULIATEIBHOCT, MOJISIPHAs U HETIONISIpHAs
KOBaJICHTHAsi ~ CBSI3b, HMOHHAs  CBSI3b, METAJJIMYECKas  CBS3b,
KpUCTaJllIM4ecKasi pemérka (aToMHas, HWOHHAs, MeTalJIn4yecKasi,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHHOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
NIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIMd HMOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMHU,  OKUCIUTEIb U
BOCCTAaHOBUTENIb, OKHUCJICHHE U BOCCTAHOBJICHHE, JJIEKTPOJIU3,
XUMHAYECKOE paBHOBecHe, OOpaTMMble W HEOOpaTUMbIC pPEaKIIUH,
CKOpOCTh XUMHUYECKON peakuuu, katamusatop, I[IJK, xkopposus

METAJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATalONIME 3aKOHbI XMMHHU: 3aKOH COXPAHEHUs Macchl,
nepuoguueckuii  3akoH JJ. MenneneeBa, 3aKkOH IMOCTOSIHCTBA

COoCTaBa, 3aKOH ABOF&I[pO

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpuUs, TCOpUA

3JICKTpOHHTH‘ICCKOfI JUucconuannnu

Bnagenue ocHoBaMuU XMMHUYECKOM I'paMOTHOCTH, BKJTIOYAIOILICH
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YMEHUE MPaBUIIbHO UCIOIH30BATh N3YUYCHHBIE BEIIECTBA U MATEPHUAIIBI
(B TOM umucine MUHEpaJbHbIE YJIOOpPEHMS, METaUlbl M CIUIABHI,
MPOAYKTHl TEpepadOTKA NPUPOIHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yrasi, mpupoAHOro rasa, He(TH) B OBITY, CEJIBCKOM XO3AHCTBE, Ha
MPOU3BOJICTBE M TOHWMAaHHWE 3HAYCHUs >KUPOB, OEJIKOB, YIIIEBOJIOB
JUIs OpraHKU3Ma YelloBeKa; yMEHHe MPOTrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX HNPOUCCCOB HA OpPraHrU3M 4YCJIOBCKA W OKPYKAIOUIYIO

MIPUPOIHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHUA CO 3HAHUSAMU OPYIrUX

y4eOHBIX TPEIMETOB

3.3

HaJM4ue OomnbITa paboThl C Pa3IMYHBIMM MCTOYHHUKAMU HHQOpPMAIUH
Mo XUMHMU (HaydHas M HAay4HO-TNIOMYJISIpHAs JHMTEpaTypa, CIOBapH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh PIH(bOpMaHI/IIO 0 BCUICCTBAX, HX
IMpEBpPALICHUAX nu MMPAKTUHYICCKOM MMPUMCHCHUN n YMCHUEC

MCIIOJIb30BaTh €€ NS peleHus yueOHO-1103HaBaTeNbHbBIX 3a/1a4

Bnagenue ocHoBaMH IOHSTHHHOTO amnmnapara u CHMBOJHUYCCKOT'O

A3bIKa XMMHH IJId COCTaBJICHHA (I)OpMyJ'I HCOPraHNMYCCKUX BCLICCTB,




YpAaBHEHUNA  XUMHUYECKHUX  pPEAKUUWA;  OCHOBAMU  XHMHYECKOM

nomenkiarypsl (IUPAC u TpuBHAIBHOM)

YMeHue oOBACHATH CBSA3b IOJIOKEHUS 3ieMeHTa B [lepuogunueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsn sjupa, oOIee YHuCiIo
JNIEKTPOHOB), PACHpPESICHUEM JJEKTPOHOB [0 DSHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIO0B, KAIHSI U KAJTbITUS
[IpencraBnenue O  NEPUOJAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paauyc aroma, 3JEeKTPOOTPUILIATEITHHOCTH),

6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MaybIX TMepuUofax U  TJABHBIX
MOATPYIIAx ) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa

7 YMeHue K1acCupUIMPOBATH:

7.1 XHUMHYCCKHE IICMCHTHI

7.2 HEOpraHUYECKUE BEIIECTBA

7.3 XUMHUYECKUE PEAKITUI

8 YMeHHE OnpeelisiTh:

81 BAJICHTHOCTh W CTEIICHb OKHCICHUS XHUMHUYECKUX DIJIEMEHTOB, 3apsi

' HOHa

8.9 BHJl XHUMHYECKOH CBSI3M WM THI KPUCTALIUYCCKOH CTPYKTYpHI B

' COCTMHCHUSX

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

8.4 OKHCJIUTENIh U BOCCTAHOBHUTEb

9 YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUUYECKUE CBOICTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOIOpOA, Trpadur, ammMas,

9.1 KpeMHu#, a3oT, (ocdop, cepa, XJIop, HATPHUH, Kaauil, MarHuii,
KaJIbIIUM, ATFOMUHHM, JKEJI€30)
CIIOKHBIX BEIIECTB, B TOM UHCJIE€ HUX BOJHBIX PacTBOPoB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THJIPOKCHJIBI

9. MetaioB [-IIA rpynn, amromunusi, menu (II), uunka, xeneza (II u

' I11), oxcunpr yraepona (I u IV), kpemuns (IV), azota u dhochopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a30oTHUCTas, a30THasd,
dbocdopnas, yroapHas, KpeMHHAEBAsI KUCIOTA U UX COJIN)

9.3 MPOTHO3UPOBaTh W XapaKTepuU30BaTh  CBOWMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHUSA, NPUMCHCHHC BCILICCTB B
3aBUCHUMOCTH OT UX CBOI\/'ICTB, BO3MOXXHOCTD ITPOTCKAHUSA XUMHUYCCKUX

MIPEBPALICHUI B pA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC U HOHHBIC YPAaBHCHUA peaKuHﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTO oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEeaKIuil
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPIKNAIONINX TEHETHYECKYIO B3aUMOCBSI3b MEX Ty HUMHU
11 YMeHue BIYUCIATh (IPOBOIUTH PACUEThI):
111 OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJIO0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 10 YpaBHCHUSAM XHMHYECKUX PEAKIUH W HAXOAUTh KOJIUIECCTBO
' BellecTBa, 00BEM 1 MacCy peareHTOB WU MPOAYKTOB PEaKIIH
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMH  METOJAMHM  HAy4YHOTO  TMo3HaHWs  (HaOdroAeHue,
121 M3MEpEeHUe, IKCIIEPUMEHT, MOCITUPOBAHNE) TIPY U3YUYCHUHU BEIICCTB H
' XUMHYECKUX SIBICHUH; yMeHHe CchOpMyIUpoBaTh TMpodieMy Hu
MIPEITIOKUTH ITYTH €€ PEIICHUs
129 O0e3omacHOl PabOThl C XWMHUYECKHMMH BEIIECTBAMH, XUMHYECKOU
' MOCYA0H U TabOpaTOpPHBIM 000PYAOBaHHEM
MpaBuUiiaMu 0€30TacCHOT0 0OpaIlleHUs C BEIIECTBAMU, UCIIOJIb3YEMbIMH
B TIOBCETHEBHOM KM3HU, IPABUIIAMU MOBEACHUS B LIETSAX COepEKEHUS
193 310pOBbSl M OKPYXKAIOIIEH NPUPOJHON Cpelibl; MOHUMAaHHE Bpena
' (omacHOCTH) BO3ICHCTBHS Ha J>KUBBIE OPTaHU3MBI OMPEAeNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHUS MX BPEIHOTO
BO3JICHCTBUS
13 Hannuue mpakTuuecKuX HABBIKOB TUIAHHPOBAHHSI M OCYIIECTBICHHS
CIIETYIOIIAX XUMUYISCKUX IKCIICPUMECHTOR:
131 M3Y4YCHHE W OMHCaHue (PU3NYECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHHE

C q)HSquCKI/IMI/I u XUMHUYCCKUMH SIBJICHUSAMU,; OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUSI XMMHUYECKUX PEaKIHii

13.2

M3ydeHHE CIIOCOOO0B pa3IeIeHus] cMecer

13.3

IIOJIy4Y€HUE KHUCIOpoaa W HM3YYCHHE C€Iro CBOﬁCTB; IMOJTY4YCHHUC
BOAOpPOAa U U3YUYCHHUE €TI0 CBOP'ICTB; IMOJIYYCHHE YIJICKHCIIOrO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYUYCHHUEC aMMHAKa U U3YYCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MAacCOBOM  J0JIEH

pacTBOPEHHOTO BEILIECTBA

135

MIpUMEHEHHE WHAUKATOPOB (;makmyca, METHUJIOpaHKa u
¢beHondranenna) i ONpeAeNeHUs XapakTepa Cpelbl B PacTBOPAxX

KHUCJIOT U LIEI0UYEN

13.6

HCCIEAOBAaHUE W OINMCAHUWE CBOWCTB HEOPraHWYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHE B3aUMOACHCTBHSI KHCIIOT C METaJUIaMU,
OKCHUJAMH  METaJUIOB,  pPAacCTBOPUMBIMH M  HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUA;
BBITECHEHHE OJHOIO MeTajjla JpYrMM M3 pacTBOpa  COJH;
uccienoBaHue aM(OTEpHBIX CBOWCTB THUIPOKCHIIOB AIIOMHHHS H

OUHKa

13.7

PEIICHUC SKCICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHUu4CCKHUX COCHHHGHHﬁ)); ((BJ'ICKTPOJ'H/ITI/I‘IeCKaSI
JUCCOoMan s, «BaxkHelmuye HEMETalUIbl M HUX COCIUHCHMUA,

«BaxHeHIlne MeTaJUIbl U UX COEIUHEHUS))

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLIUE  TMPU3HAKH
MPOTEKAHUS PeaKIuii MOHHOTO OOMEHA; Kau4eCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJOPUI-, OpOMHI-,
voaua-, cynedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHHUOHBI,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHHUS, MarHus, KaibIl¥s, aTlOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), 1HHKa

14

VYmenue:

141

NpEACTABIATL  PE3YyJIbTAaTbl 3KCIICPUMCHTA B (I)OpMe BBIBOJIOB,
J0Ka3aTcIIbCTB, l"pa(l)I/IKOB u Ta6J'II/II_[ U BBIBIIATH OMIITMPHUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTAHABJIMBATDb CBA3U MCKAY PCAJIbHO Ha6JIIO,I[aCMBIMI/I XUMHNYCCKUMHU
ABJICHUSAMHU U ITpOLECCaMU, ITPOUCXOAAINMHU B MaKpO- 1 MUKPOMUPE,

OOBICHATH IMPUYIHNHBI MHOFOO6pa3I/Iﬂ BCIICCTB




INEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 [IepBoHavasibHBIC XUMUYECKUE TIOHSATHUS
1.1 UucTtsie BemecTBa u cmecu. CriocoObl pa3aesieHus cMecei
12 ATOMBI W MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 371eMeHTOB. [IpOoCThIE U CII0KHBIE BEILIECTBA.
13 Xumunyeckas popmyina. BageHTHOCTh aTOMOB XUMHUYECKUX Ay1eMeHTOB. CTerneHb
' OKUCJICHUS
3aKOH TMOCTOSHCTBA cocraBa BewlecTB. (OTHOCHTENbHAs AaTroOMHas Macca.
14 OTtHocuTeNnbHASE MOJIEKYJISIPHAsE Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTa
B COEJIMHEHUU
15 KommaectBo BemiectBa. Mok, Momsipaas macca. MosipHBIE 00BEM Ta30B.
' B3aumocBs3p K0JIM4eCcTBa, MAacChl U YUCIIA CTPYKTYPHBIX €MHMIL BEIIECTBA
16 ®u3znuecKkue U XMMUYECKHE SIBIICHHUS. XMMUUYECKAsl peakuus U e€ MPU3HAKU.
' 3aKOH COXPaHEHHUsI MacChl BEIIECTB. XUMHUUYECKUE YPAaBHEHUS
5 Ilepnonnueckuit 3akoH u Ilepmoandeckas cucTeMa XMMHYECKHX JJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cuctema XMMHU4ECKUX 31eMeHToB J1.1.
21 MenneneeBa. [lepuoast u rpymnmbl. OU3HUECKUil CMBICT TOPSAIKOBOTO HOMEPA,
HOMEPOB Neproa U TPYIIIbI JIEMEHTA
Crpoenne aromoB. CocraB aromHbIX saep. M3oromsl. DnextpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J704YeKk aroMoB TMepBbiIX 20 XUMHUECKUX DJIEMEHTOB
[Tepuonnueckon cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kallus, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPUIATENLHOCTH,
2.3 METAIMYECKUX W HEMETAIIMYeCKHX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUM C TIOJIO)KEHHEM »dJIEeMEHTOB B Ilepmomuueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass cBsi3b. KoBasieHTHas  (HOJsipHass U HEMNOJsSIpHasl)  CBS3b.
3.1 DNEKTPOOTPULIATEILHOCTh XUMHYECKHX  2/eMeHTOB.  loHHas  CBs3b.

Merannuyeckas CBs3b




3.2

Tumel KpucTaJuIMYeCKHMX PeETOK (aTOMHAs, HMOHHAs, MeTaJUITMYecKasi),
3aBHCHMOCTh CBOMCTB BeUIECTBa OT THIIA KPUCTAJUIMYECKON pemETKH U BUIa

XHUMHYECKOU CBI3U

Baxwneimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner m mx

COCIUHECHUA. Meramisl 1 UX COCINHCHUA
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Knaccupukanus v HOMEHKIIATypa HEOPTraHMYECKHX COEIMHEHH: OKCHIOB
(coneobpa3syromue: OCHOBHBIC, KHUCJIOTHBIE, amdoTepHbIe) u
HecosieoOpa3yrole; OCHOBaHMN (UIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHCJIOT (KHCIOPOJCOACpKaMe W OCCKHCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

Ou3MYEeCKUE M XHUMHYECKHME CBOWCTBA IPOCTBIX  BELIECTB-HEMETAIIOB:

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

4.3

duznyeckue U XUMHUUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTHUS,
HaTpuA, Kajlusd, Mardivusd U KaJIblWs, aJJIOMHUHUA, KEJIC3a. aﬂeKTpOXI/IMI/I‘IeCKI/Iﬁ

P HAaIPSDKEHUN METAJUIOB

44

dusnueckne M XMMHUYECKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHUAKA

4.5

du3nuecKue U XUMHUYECKHE CBOMcTBa OokcuaoB HemertamwioB: cepsl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepoxa(ll, IV), kpemuus(IV). Ilonyuenue

OKCHJ0B HEMCTAJIJIOB

4.6

Xumuyeckue cBoiictBa okcunoB: metamioB |A—IIIA rpynm, nuunka, menu(Il) u

xenesza(ll, 111). [Tonmy4eHne OKCHIOB METAIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHUN M aM(OTEpPHBIX THIPOKCHAOB (Ha MpuUMepe
THJIPOKCUIOB  alIOMHHHUA, JKele3a, IuHKa). [lodydeHue ocHOBaHUH U

aM(pOTEpPHBIX TUAPOKCH]IOB

4.8

OO0mue XUMHUYECKHE CBOWMCTBAa KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (ochOopHON, KpeMHHEBOU, yroibHOH. OcoObie
XMMHUYECKHE CBOMCTBa KOHIEHTPUPOBAHHOM CEpHOM M a30THOH KHCIOT.

[Tonyyenue xkucnor

49

OO6mme xuMrUYecKre CBOMCTBa cpeaHux coneil. [lomyuenue comeit

4.10

HOJ’Iy‘{eHI/IC, CO6I/IpaHI/Ie, pacnio3dHaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMUaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

411

[Tonyuenne amMmmuaka, CepHOM M a30THOM KHCJIOT B MPOMBIIUIEHHOCTH. OO1ue

CIOCOOBI MOTYyYEHUS METAIIOB




4.12

I'emeTnueckast CBA3b MCXKIY Ki1aCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

XUMHUYECKUE PEAKIIUU

5.1

Krnaccudukanus XuMHUeCKUX peaklMii o pa3Iu4HbIM IPU3HAKAM: 110 YUCTY U
COCTaBY Y4YaCTBYIOUIMX B pPEaKIUU BELIECTB, MO TemioBoMy 3(deKTy, Mo

M3MEHEHHIO CTCIICHEH OKHUCICHUS XUMHYCCKUX AJICMEHTOB

5.2

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

U SHAOTCPMHUYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHUA

5.3

OKUCIINTEIBHOBOCCTAHOBUTEbHBIE PeAKIMU. OKHCIUTEIN U BOCCTAHOBUTEIH.
[lpoumeccsl ~ OKHCIEHHMST M BOCCTAaHOBICHHMA.  OJEKTPOHHBIA  OajaHc

OKHCJIUTEILHOBOCCTAHOBUTEILHOM pcaKkunun

5.4

Teopus anexkTponuTrueckoi aucconranuu. KaTuonsl, aHMOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CuibHbBIE U cl1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanumu

5.5

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

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XHMHMS M OKpY’KAOIIasl cpenia

6.1

BemectBa u Marepuansl B IOBCEAHEBHOM JKM3HM 4eloBeKa. be3omacHoe
WCTIOJb30BAaHME BEIIECTB M XMMHUYECKHX peakiuii B JabopaTopuu Hu OBITY.

HepBaﬂ IMoMoIb IMpU XUMHUYCCKHUX OXKOrax U OTPABJICHUAX

6.2

XUMHUYECKOe 3arps3HEHHE OKpyXKaroulell cpeabl  (KMCIOTHBIE  JIOXK]IH,
3arps3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro IMpeaoTBpallCHHs
[Ipenensnas nomyctumass koHueHtpauus BemectB (ITJAK). Ponp xumum B
pelIeHNH 3KOJOTMYECKMX TMpoOsieM. YCHIeHHEe MapHUKOBOTO 3ddeKra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposaa, KpeMHUS U X COEJAMHEHHH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEeIbCKOM Xo3sicTBe. llpumenenune
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, IIOPAJIOMUHHHA, OpoH3a) B OBITY U
MPOMBIIIIIEHHOCTH MX COeNHEHHH. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[TpupoaHble HMCTOYHHMKH YIJIEBOJOPOJOB (yrojib, MNPUPOIHBIA Ta3, HePTh),

MPOJYKTHI UX NepepaboTku (OEH3UH), X POJb B OBITY U IPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSAX
yriaepoja (MeTaH, 3TaH, ITUJIEH, alleTUJIEH, STaHOJ, TJIMLIEPHUH, YKCYCHAsl KUCIIOTA).
[TonsiTHE O OMOTOTUYECKU BYKHBIX BEIIECTBAX: )KUpaX, OeIKax, yriieBoAax — U UX

POJIN B )KM3HU YCITIOBECKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSAMHECHHMA
1.2 Macchl (MacCOBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




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

8 KUIACC

Xumust. 8 kmacc/I"abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKiimoHnepHoe
obmectBo «M3narenbctBo «IIpocBemenue»; 2021 r.

9 KJIACC

Xumust. 9 knace/I"abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKiimonepHoe
obmectBo «M3marenscTBo «lIpocBenieHne;

Xumus 9 knace: yueonuk / O. C. I'abpuensH. — 7-e uzn. npepad. — M. : JIpoda — 2019
r. 319, [1] c. mn. (Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

METOINYECKHUE MATEPUAJIBI IS YUUTEJIA

8 KJIACC

1. B momorp mkoiasHOMY yuntento. M. FO. I'opkoBenko «Iloypounsie pa3padoTku
no xumuu K yueonukam: O. C. I'abpuensana; H. . Conuna, M. I1. Canuna; I'. E.
Pymsutuca, ®@. I'. ®enpamanar» 9 kimacc. «Bako», Mocksa 2005 .

2. B momoms aburypuenty. O. C. 'abpuemnsn, 1. I'. OctpoymoB «Xumusi». [Tocobue
JUTSL IIKOJIFHUKOB CTapIIUX KiaccoB U noctynatonmx B BY3s1. [Ipoda, Mocksa 2005
T.

3. B momoms aburypuenry. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa
«Xumush». JJ1s IIKOJIBHUKOB CTapIIMX KJIacCOB U nmocTynaromux B BY 3bl1.
Teopernueckne ocHoBEI. Borpockl. 3amaun. Tectol. [Toa pemxakiueit mpodeccopa P.
A. Jlununa 3 — e uznanue, ucnpasieHtoe. Jpoda, Mocksa 2004 r.

4. T'abpuensn O.C. IIporpamma kypca xumun st 8-11 kmaccoB
oOmreoOpa3zoBarenbHbIX yupexaeHuil. — M.: Jlpoda;

5. T'abpuensa O.C. Xumus: 8 kmace : yaeOHHK s 00111e00pa3oBaTeIbHBIX
yupexaeHuil. — M.: Jlpooa.

6. M'abpuensa O.C. M3yyaem xumutio B 8 ki1.: nuaaktrueckue matepuaist / O.C.
["a6puensn, T.B. CmupnaoBa. — M.: biuk moc

7. Tabpuensu O.C., Buckoboiinukosa H.I1., SmykoBa A.B. Hacronpnas kaura
yaurens. Xumus. 8 ki1.: Metonuueckoe nocooue. — M.: Jlpoda;

8. I'abpuensa O.C., Pynos H.H., TonkyHoB B.1. Xumudeckuii 5KCIIepruMEHT B
mikose. 8 kimacc. — M.: [Ipoda

9. MunucrtepcTBo oOpazoBanusi Poccuiickoit @eneparuu. [Iporpammesl 111t



o0mieoOpa3oBaTeIbHBIX yupexaeHnid. Xumus 8 — 11 kmacckl. -3-¢ u3ganue,
crepeoturiHoe - Mocksa; JIpoda, 2002 r. (ctp. 26 — 37).

10. Pab6ouas mporpamma. Xumusi. kK YMK O. C. I'abpuensHa JIabupusrt. py.
HNznarensctBo "Bako" 2016 .

11. ®enepanbHOTO0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa 00IIeTo 00pa30BaHuUs
no xumuu (Yacts 1. OcHoBHOE 00111ee 00pa3oBaHue) 1isi OCHOBHOM
00111e00pa3oBaTeIbHON TKOJIBI B COOTBETCTBUH C CYIIESCTBYIOIICH KOHIICTIIIAEH
XHUMHYECKOTO 00pa30BaHMS.

12. Xumusi: 8 kacc: KOHTPOJIbHBIE U IPOBEPOUHbIE paboThl K yueOHuKky O.C.
["abpuensHa «Xumust. 8 kiace» / O.C. I'abpuensH, [1.H. bepeskun, A.A. Yiakosa u
ap. — M. : Jlpoda;

13. Xumus 8 xiace. Xumus 8 kiacc: yueonuk / O. C. 'abpuensH. — 8-e uz . npepaod.
— M. : lpoda, — 2019 r. 287 c. [1] c. : . - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 knaccel. CipaBouHOE TocoOue. ABTOP — COCTABUTE
A. E. HaconoBa 10 — e uznanue, crepeotuntoe. J[poda, Mocksa 2007 T.

9 KVIACC

1. B momorp mkoiapHOMY yuntento. M. 0. ['opkoBenko «Iloypounbie pa3padoTku
no xumuu k yueOnukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E.
Pynsutuca, ®@. I'. ®enpamana» 9 knace. «Bako», Mocksa 2005 .

2. B momors abutypuenry. O. C. I'abpuensn, U. I'. Octpoymos «Xumusi». [locobue
JUTS TIIKOJTBHUKOB CTapIIHX KiaccoB u moctymnaromux B BY 351 JIpoda, Mocksa 2005
T.

3. B nomoms aburypuenty. P. A. JIuaun, B. A. Monouko, JI. JI. Auapeesa
«Xumust». I MIKOIBHUKOB CTAPIINX KJIACCOB U MocTynaroumx B BY 351
Teopetnueckue ocHOBBI. Borpockl. 3anaun. Tectol. [Tog pemakiueit mpodeccopa P.
A. Jlununa 3 — e m3nanwue, ucnpasieHsoe. JIpoda, Mocksa 2004 r.

4., T'abpuernsa O.C. IIporpamma xkypca xumun 151 8-11 kmaccoB
o0111e00pa3oBaTeNbHbIX yupexaeHui. — M.: JIpoda;

5. Xumus 9 xnace: yueonuk / O. C. 'abpuensH. — 7-¢ u3f. npepad. — M. : Jlpoda —
2019 r. 319, [1] c. un. (Poccuiickuii y4eOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensan O.C. U3yuaem xumuro B 9 ki1.: nuaaktuueckue marepuanst / O.C.
["a6puensn, T.B. CmupnaoBa. — M.: biuk moc

7. Tabpuensu O.C., Buckoboiinukosa H.I1., SmykoBa A.B. Hacronpnas kaura
yaurens. Xumus. 9 ki1.: Metonuueckoe nocooue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.J. Xumuueckuit 5KCiepuMEHT B
mkoje. 9 kimacc. — M.: Jlpoda

9. MunucrepcTBo 06pazoBanusi Poccuiickoit deneparuu. [Iporpammsr mis
o0nieodpazoBaTenbHbIX yupexaeHuid. Xumus 8 — 11 knaccel. -3-e u3ganue,



crepeoturiHoe - Mocksa; Jlpoda, 2002 . (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensna JlaGupuHr. py.
HNznarensctBo "Bako" 2016 .

11. ®enepanbHOr0 KOMIIOHEHTA FOCYIAPCTBEHHOTO CTaHAapTa O0IIET0 00pa30BaHuUs
no xumuu (Yacts 1. OcHOBHOE 00111e€ 00pa3oBaHuE) JJ1s1 OCHOBHOM
00111e00pa30BaTeIHLHON IIKOJIBI B COOTBETCTBUH C CYIIECTBYIOIICH KOHIIETIIINEH
XUMHUUYECKOTO 00pa30BaHMUs.

12. Xumust: 9 kacc: KOHTPOJIBHBIE U TIPOBEPOUHbIE paboThI K yueOHuKy O.C.
["abpuensHa «Xumust. 9 kiace» / O.C. T'abpuensH, [1.H. bepeskun, A.A. Yiakosa u

ap. — M. : Jlpoda;

13. Xumus 9 kinacc: yueonuk / O. C. ['abpuensn. — 7-e uzz. npepad. — M. : [Ipoda —
2019r. 319, [1] c. un. (Poccuiickuii yueOonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knacesl. CipaBodHoe mocooue. ABTOp — COCTaBUTENb
A. E. Haconosa 10 — e uznanue, crepeotuntoe. JIpoda, Mocksa 2007 T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1) http://nsportal.ru/page/poisk-po-saitu

2) http:/Aww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http:/ww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://lwww.zavuch.info/methodlib/136/30956/ (caliT ay1st yauTens XUMAN 1
OHMOJIOTHH)

6)

http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v
_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kmacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT o0 xumun

10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccwuiickoii onmmnua bl mkoapHUKOB. http://rusolymp.ru/


http://nsportal.ru/page/poisk-po-saitu
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
http://www.zavuch.info/methodlib/136/30956/
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
http://chemistry/
https://skysmart.ru/articles/chemistry
http://rusolymp.ru/




