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CocraBureb:
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YUHUTEIb XHMHH.
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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OO0IIIero o0pa3oBaHus, MPeICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell NpPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIMH MPENOJaBaHus Y4eOHOT0 MpeaMera « XUMUsH)
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHHE O IENAIX, OOIIel CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUSA OOyYAIOMMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE IpPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET pACOpPEACICHUE €ro IO KilaccaM U CTPYKTYPUPOBAHHUE IO
paznenaM M TeMaM MPOTrpaMMbl IO XHUMHH, OINpeesseT KOJIUYECTBEHHbIE U
KaueCTBCHHBIC XapaKTEePUCTUKHU CoJIepXKaHUs, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUS XUMHUM C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcsi, OMNpPEAeNseT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO O0IIET0 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE 1eJeil n3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIEToCsl IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHWMHUH CIYXHT OCHOBOM [t (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJiib UrparoT (GopMUpPYEMble XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHHIX
SHEPTrUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3aliii  BO3MOXXHOCTEW  JJIT  CaMOpasBUTHA U
dbopMupoBaHUs KyJbTYPhI JUYHOCTH, € o0mIel 1 ()yHKITMOHATLHOW IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOydJaIuXxcsi, HABBIKOB HX CAMOCTOSITEIHOM  y4eOHOW  JesTeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM KU3HM, TaK U B IPO(HEeCCHOHATBHON AESTEIIEHOCTH,

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPObI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHus B OOyYEHMHM XMMHUU OOECHEUYMBAIOTCSA CIEHUPUKON
COJepKaHMsl  y4eOHOro  TpeaAMeTa, KOTOPBIM  SIBISETCS — MEAaroru4ecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHHsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSITUH
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:kaHusl MPOrpaMMbl N0 XUMHHU CcPopMHpOBaHA HA OCHOBE
CUCTEMHOro mojaxona k e€ usydeHuto. Copep:kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE W BEIIECTBE U CUCTEMbI MIOHITHI O XUMUYECKOU
peakiuu. OO0 O3TU CUCTEMBl CTPYKTYPHO OPraHU30BaHbl 10 MPUHIMIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /1. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOEHUU aTOMa U XUMHUYECKOM CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJUTHYECKOW UCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS pAacCMATPUBAIOTCA HAa OCHOBE 3MIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIILHO OT OJJHOTO
YPOBHS K JPYyromy, BBITIONHSS GYHKIUU OOBSICHEHUS W TMPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHUS M BO3MOXKHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS W MOJYy4YCHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOTrpaMMbl [0 XHMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJIEHUS] O XUMHAYECKON COCTABJIAIOIICH HAYyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOoJaM TMO3HaHWs B Hayke. M3yueHue XUMHUU MNPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIMUNA MUpPH,
«buonorus. 57 knacce» u «du3nka. / Kiacey.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHWE 3HAHWI OCHOB
XUMHUYECKOW HAyKM Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBL.
3amauya yuyeOHOro mpeameTra COCTOMT B (OPMUPOBAHUU CUCTEMBI XUMHYECKUX
3HAHUM — Ba)KHEWIIMX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX TMOJ0KECHUM,
JOCTYNHBIX OO0OOIIEHU MUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAaHUS TPH HW3YYCHHUU BEIIECTB W
XUMHAYECKUX peakuuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHHUHN H
UX TPUMEHEHUH B Yy4eOHO-NIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOEHHUU TNpPaBHJI O€30MacHOro OOpalleHusi C BEIIECTBAMHM B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaY€HUE MPUOOPENIN TaKKe 11U, KaK:

— (OopMHpOBAaHME HHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOATEIbHOMY MPHUHATUIO PEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HAmnpaBJIEHHOCTh OOyYEeHHMs] Ha CHCTEeMAaTHMYeCcKoe MpuOOIlIeHue
oOydJarommxcs K CaMOCTOSATEIbHOW MO3HABATEIbHON NeATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HAHMSI, (POPMUPYIOMIMM MOTHMBAIMIO U Pa3BUTHE CIOCOOHOCTEN K
XUMUU;

— obecrnieueHne yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIMIA), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOmEeH (YHKIUOHAIBHOM M  €CTECTBEHHO-HAYYHOMN
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBSACHATP M OLIEHUBATh SIBICHUSA
OKPY’>KaIoILEro MHpa, WUCIOJIb3Ysl 3HAHUS U OMNbIT, MOJYYEHHBIE NPU U3yYEHUU
XHUMUH, OPUMEHATh HUX IpPU pELIeHUH MpoOJeM B IOBCEIHEBHOM JKHU3HH U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O0O0y4aroUmMXcs T'YMaHUCTHYECKUX OTHOILIEHUH,
INOHUMAHUSl LEHHOCTH XHMMUYECKUX 3HAHUUH Ui BBIPAOOTKH HKOJIOTHYECKU
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATENBHOCTH B IEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIpPaBIEHHOCTH JajbHEHIIero
o0yJeHUsI.

OOmiee 4MCIO 4YacoB, OTBEAEHHBIX I H3YYEHUS XHMHUHM Ha YpPOBHE
OCHOBHOTO 0011er0 00pa3zoBanus, coctaiseT 136 gacos: B § kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEAEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHavanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XMMHUM. UHCTBHIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckass ¢Gopmyna. BajleHTHOCTh aTOMOB XHMHUYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBas J0JisI XMMAYECKOTO 3JIEMEHTa B
COEMHEHHH.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€Tel mo dopmynam
XUMUYECKUX COSTUHCHUM.

du3nuecKne U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYIOH, MpaBuUiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalleHus: ¢ J1adopaTopHbBIM O00OpPYAOBAHHEM, U3YYEHUE U OMHUCAHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznuecknx (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIKE,
KUIEHUE U KOHAEHCAlUsS BOJAbI) U XUMHYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTOMN) sIBICHUM, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (pasliokKEHUE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHHe TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoJelUCTBHUE Kele3a ¢ pactBopoM conu menu (II),
W3y4eHHE CIOCOOOB pas3JeieHHsl CMeCcel: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadusi, IpoBeeHNE OYUCTKH TTOBAPEHHOU
comu, HaOMIOJEHWE W  ONHWCAaHWE  pPEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3aHUE MOJEJIEH MOJIEKYI
(IIapOCTEPIKHEBBIX).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopojga B Mpupone, (GU3MYEeCKMe M XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHus). Okcupasl. Ilpumenenue xucnopona. CrnocoObl



MOJIYYEHHs] KHUCIOpoAa B Ja0OpaTOpuM M HPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(UKALMS KACIOPOIaA.

TemoBoll 3(p(EKT XUMUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopgopon — »snmemeHT M mpocTtoe BewecTBO. HaxoxkaeHuwe Bomopona B
npupojsie, (Gu3MUecKue MW XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00bEM Ta30B. PacuéThl M0 XUMHYECKUM YPaBHEHUSIM.

®usnueckne cBoOicTBa BoAbl. Boma kak pacTBopuTeEnb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumdeckux coenuHeHuit. Oxcunbl. Knaccudukarnms
OKCHJOB:  coyieoOpa3syromie  (OCHOBHBIE, KHCJIOTHbIE, aM(dOTepHbIE) W
HecoseoOpasyromue. Homenknatypa okcumoB. @Puznyeckue W XUMUYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHUM: IETOYM UM HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHui. PuU3NUECKHEe W XUMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctn MetasuioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa coneil. @U3nyeckue U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBs3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJECHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpalieHnsi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHWE, pACIO3HABAHME W HW3Y4YCHHE
CBOWCTB BOAOpOJia (TOpeHue), B3aumoaencTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIIOJIP30BAaHUE BUCOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJB30BaHUE BUIECOMATEPHUAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB  PA3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPAacKU MHAMKATOPOB B pacTBOpax KHUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETAJUIaMHu, PEAaKUUWd HEUTpalu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHECHUE OJHOTO METaljla APYTMM U3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KiIacCchl HEOPraHMYEeCKHUX
COEIUHECHUIY.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIAaCCU(PUKAIMU XUMHUYECKUX dJeMeHToB. [lonstue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEOYHBIE U IIEJIOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(bOTEPHBIE OKCUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XMMAYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas u  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunonuueckoit cuctembl xumuueckux snemeHtoB /. . Menneneea. Ilepuoabl
U rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB Iepuoja u
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MennpeneeBa. XapaKTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akona u Ilepuoandeckoilt CUCTEMBI XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHS HayKu W npaktuku. [[. V. MeHueneeB — yd€HBIN H
IrpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMNOJSpHAsi) CBA3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  pPEAKIUU.
[Iporuiecchl OkuCIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4eHHE OO0pa3IOB BEMIECTB METANIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMI
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceasu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCudUKanus, TMEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUUYECKUIN 3apsl, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COMHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MUHEpATbI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYECKAs peakuusi

[Tepuonnueckuii 3akoH. [lepuoauueckasl cuicteMa XMMAYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, Kalldsd, KajdblUid M UX
COEIMHEHUII B COOTBETCTBHM C IIOJOXEHUEM »3JIeMeHTOB B llepmonnueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUIIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIUYECKON PEHIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K Pa3JIWYHbIM KjlaccaM HEOPraHHYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4eCKUX peakiui Mo pa3InyHbIM IMpHU3HAKaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEeKTy, II0
M3MEHEHUIO CTETICHEH OKUCICHHSI XMMHUYECKHX HJIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUSI.

[Torsitue o ckopoctu xumMudeckod peakiuu. [loHsTHE 00 OOpaTMMBIX WU
HEOOpAaTUMBIX XMMHUYECKUX peaknusax. [[OHSITHEe O TOMOTEHHBIX M TeTePOreHHBIX
peakuusx. llonstre o karammse. [losTre 0 xuMuueckom paBHOBeCHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU U TMOJOXKEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  AJIEKTPOHHBIM  OayiaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust NEKTPOIUTUUECKON TUCCOUHUALMU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AuCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MPOTEKAHUS peaKIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBaHMW U coOJeil B CBeTe NPEACTaBICHUH 00 BIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPUCTAIUNIMYECKUX PEHIETOK HEOPTaHMYECKUX
BEI[ECTB — METAUIOB M HeMeTa/uioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MpOLECCAa AUCCOLMALMU KHUCIOT, WIEJIOYEed M COJIeH
(BO3MOXKHO  WCTOJIb30BaHWE BHJACO MAaTEpUANIOB), TPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKAHUS  peakuui  HMOHHOTO  OOMeHa
(oOpazoBaHme ocajka, BBIJCIICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUIUN
(ropeHue, peakiuu pasiIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBKD KayeCTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OO6mast xapaktepucTuka TaloreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHMMHUYECKHME CBOWCTBA HA TNpPUMEpPE  XJopa
(B3auMoOZEICTBUE C METalIaMH, HEMEeTajulaMH, UIeJao4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCJIOTa, XUMHUYECKUE CBOICTBa, MOJydeHUE, MpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHU3M YeJoBeKa. BaxHeWline XJIOpHUABI U UX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumdyecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPO/Ia U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYecKre cBoMcTBa. OKCHIBI CEpbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (u3nUeckue W XHMHYCCKHE CBOWMcTBA (00mIMe  Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crhenududeckne). XUMHUYECKHE pPEakiluy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOThl. CoJIn CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHHN B TpUPOJEC. XHUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 3aeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENICHU OKHUCICHHS. A30T, pacCpoCTpaHEHHE B MPHUPOJIE,
dbuzndeckue U XumMudeckue ceorctra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKre U XUMHUUYECKUE CBOMCTBA, MojiyueHue u npuMeHenue. Cojini aMMOHUS,
ux (pU3nYecKue U XUMUIECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUYECKHUE
cBolicTBa (0OmIME€ KaK TMPENCTaBUTENS Kiacca KHUCIOT W crueruduyueckue).
Hcnonw3oBanne HUTPATOB W COJIEM aMMOHHST B KAaueCTBE MHUHEPaJIbHBIX
ynoopenuit. XuMHUUECKOe 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutotTporHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHUE CBOWCTRA.
Oxcup pochopa (V) u pochopHas kucinora, pusndeckre U XUMHUSCKUE CBOMCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
MOIU(UKALMY, PACHPOCTPAaHEHHE B TNPHUPOJAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCUAbl yriepoja, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEeMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumote3a r1ino0anbHOrO0 MOTEIUICHUS KiIUMaTa, NapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe M XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHeHune. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIIEBOAOPONOB (Yyrojb, NPHUPOAHBIA Ta3, He()Th),
MPOIYKTHI WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poii B OKM3HM 4YeJOBEKa. MaTepualbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOWCTBA, IOJYyYEHHE U
npuMmenerne. CoenuHeHHs KpeMHHsT B mpupoje. OOmmue mnpeacraBieHus 00
okcuse kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHellline CTpOUTENIbHbIE MAaTepHAlIbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobreMbl 0e30MacHOTO HMCMHOJIb30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuiit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAY€CTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBa
rajJjloreHOB M HUX COCIUHEHHM (BO3MOXKHO UCIIOJIB30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C o0Opa3laMu XJOPUAOB (TajJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl W €€  COCINMHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHWMHUYECKHUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEpUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWE W UW3YYCHHWE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U (ocdaT-uOH M HU3ydeHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTAINTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOras3a, MoJydeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHHE
CBOICTB YIJIEKHCIIOTO ra3a, MpOBEJeHNE KaueCTBEHHBIX peakinil Ha KapOOHAT U
CWIMKAT-UOHBl W H3YYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treMe «BakHelne HeMeTaJuIbl U UX COCIUHEHU)).

MeTaJsibl 4 MX COeIMHEHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmogmueckod cucreme xumuyeckux siemeHroB J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHre MeTamioB. Meraminyeckasi CBsI3b U
METAJUIMYECKasl ~ KpHUCTaJUIMYecKass  peme€TKa.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUH MeTaoB. OU3NUecKre W XMMUYECKHE CBOMCTBA MeTaiuioB. O01mue
crocoObl TONyYyeHus MeTauioB. [loHATHE O KOPpPO3UHM METANIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTallb, YYryH, JIOPaJTIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[IleouHble MeTauIbl: MOJIOXKEHUE B llepmogmyeckoil cucreMe XMMHUUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHE B INPUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanus). OKCUJIbI U



TUAPOKCHUABI HATpuss W Kanus. [IpumMeHeHue MIeNOYHBIX METaNIOB W HX
COCIVUHEHUM.

IllenouyHO3eMENBHBIE METAXJABl MarHMi MW KaJblHMH: MOJOXCHUE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaxOXJeHUE B npupojie. Duznueckre 1 XuMHUYECKUE CBOMCTBA MAarHUs
U Kanblus. BaxkHelmue coequHEHUS Kalblus (OKCHI, TUIPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TI0JIO)KEeHUE B [leproanueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AM(OTEpHbIE CBOMCTBA OKCUJA U THAPOKCHU]IA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cucteme XuMHUECKUX 3IIEMEHTOB [l.
. MengeneeBa, CTpOCHHME aTroMa, HaxoXJaeHUe B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCHIbI, THAPOKCUABI U coin xkene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, UX (DU3NUYECKUMU
CBOMCTBaMH, M3Yy4€HHE  PE3yJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHUAA
KaJIbLIUSI M HATpUs C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPHANOB), MPU3HAKOB  IPOTEKAHMS
KAUYECTBEHHBIX PEaKL Ui HA MOHBI: MAarHWs, KaJIbLMs, aJFOMUHUS, LIMHKA, JKelle3a
(IT) u xene3a (II1), megu (1), HabmromeHNE U ONMKMCaHUE TIPOILIECCOB OKPAIIMBAHUS
IUITAaMEHU HOHAMM HATpus, Kajuusg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCcCIeoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHUS
Y TUIPOKCHUIA LIMHKA, PEUICHUE IKCIIEPUMEHTAJIBHBIX 3a7a4 110 Teme «Baxxuenmue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKpY KaoUias cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM >KHM3HM YeEIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. [lepBast momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKPYXaIIell cpeanl (MpeaenbHas AOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3lloB MaTepUATOB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
Martepuaibl).

Mexcnpeomemmunie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBS3€H MpPU W3YYCHHH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (pakT, rumoTes3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUSA, IEePUOJTUIHOCTh, HAOIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICb, SBICHUE, ITapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTEPUAIIbI.

dusnka: MaTepus, aToOM, OSJEKTPOH, TNPOTOH, HEWUTPOH, WOH, HYKIU],
U30TOIBI, PaJAMOAKTHBHOCTH, MOJICKYJa, JJICKTPHUECKUH 3apsj, MPOBOIHUKH,
TOJYNIPOBOIHUKHM, JTUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, Ia3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHYECKAs
peméTka, CIUiaBbl, (U3MUYECKHE BEIMYUHBI, CIUHUIIEI M3MEPEHUS, KOCMUYCCKOC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHHWe, OWocdepa, IKOCUCTEMA, MUHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATBI, TOPHBIC IOPOJIHI,
MIOJIC3HBIC MCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yibTaThl OCBOCHMS MPOrPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUralOTCd B XOJ€ OOYy4YeHUS XMMHUHU B €JUHCTBE Y4eOHOU u
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU W J1YXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOllecTBe MpaBWJaMd U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIA3AIIUNA 00yUYarOIITUXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAlUA W
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
U HAy4yHOMY HACJIEIWI0, TTOHMMAaHUS 3HA4YEHUS XUMHUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHPOpMAIHMEH O
NEPEIOBbIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEeNOBAaTEIbCKOM, TBOPYECKOM W JpYrux  BUAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpU
BBIMIOJTHEHUU y4E€OHBIX, TO3HABATEIbHBIX 3aJ1ay, BBHINOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIM B TIpollecce HTOM y4eOHOM JEsITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TIOBEJECHHWE U TMIOCTYIKH CBOMX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIEHUSI O BELIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAyKHW WU COCTABJISAIOLINE
OCHOBY I TTOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOABI, B3aHMMOCBS3SIX YEIOBEKa C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOAUMBIE NJisi OOBSICHEHHS HAOIIOaeMbIX IMPOIECCOB M SBICHUH,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKON KYJIBTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOATENIIbHOM paboThl € Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JIOCTYIMHBIMH TEXHUYECKHUMH CPEACTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa30BaHHMIO, MPOCKTHOW ©  HMCCIIEIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 JKWU3HHM, OCO3HAHWE IOCICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COONIOZIEHUsS TMpaBWwi O€30MacHOCTH TIpU  OOpallleHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOI0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAY W pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TPUMEHEHUS TMPECJAMETHBIX 3HAHUH I1I0 XUMHUHU, OCO3HAHHBIH BBHIOOD
UHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHON nMpo¢eCcCUOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 9KOJIOTHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 1E€JIECO00Pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, TOHUMAHUE IIEHHOCTU 3I0POBOTIO U
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
du3nueckoMy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
npaBUJI 0€30TMACHOTO MOBEJCHUS MTPH paboTe C BEIIECTBAMHU, a TAKKE B CUTYaIHX,
YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU HU3YYCHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPEIOM, ISl OBBIIEHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeHl WX PEIICHUS IMOCPEICTBOM METOJOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeTampeaMEeTHBIX PE3YNbTATOB BBIIEISIOT 3HAYMMBIC TS
dbopMupoBaHUST MHPOBO33pEHHSI OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpus,
MIPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, TPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHMH W3 ATUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC EUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POopMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHHUHU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATH UX XapaKTEPHbIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMHU TOHSITHUSMH), HUCIOIb30BaTh
MOHSTHUSA JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIC CBSI3M MEXIY OOBEKTaMH H3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, TI0 aHAJIOTHUH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe TIO3HAHMS TIOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEeMEHTa), XUMH4Yeckas ¢Gopmylia W ypaBHEHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJETBHBIX MPEJCTABICHUN BBIABISTH U XapaKT€pPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKLUM,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble ucciaeaoBaTe/LCKHe 1eHCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI 10
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaO0momaTh 3a XOAOM IIpoliecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €ro Pe3ylbTar, HOpMyIupoBaTh 0000IICHHS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unopmanmueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJOB U (OPM MIpPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKaHHUS, CIPaBOYHbIC
nmocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHbIE METOJBl M 3alpOChl NMPU MOUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI1 BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTM  UCHOJIb30BAHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJIEHUE KYJIbTYpPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIO0XKHBIMH CXE€MaMH, JuarpaMMamH,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M aHAJIU3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON AEATENBHOCTH MH(DOPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KomMmyHuKkaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe eiicCTBUS:

yMEHHsS 3aJlaBaTh BOINpOCHl (B XoJe Auanora W (WiaM) JUCKYCCHUU) TIO
CymecTBy  oOcCyXaaeMod  TeMbl, (GOpMYyJIHUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  IOJYyYEHHbIE  pPE3yJbTaThl  IMO3HABATEILHON
JESATENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JeNaTh MPe3eHTAINI0
PE3YJITATOB BBHIMOJHEHUS XUMHUYECKOI0 HKCIepuMeHTa (1abopaTOpHOTO OMBITA,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

YMEHHUSI y4eOHOTrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM U MCCIEAOBATENbCKOW  ACATEIBHOCTH  MNPU  PELICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryisiTuBHbIC YHUBepCaJlbHbIe Y4eOHbIe 1efiCTBHUS:

YMEHUE CAaMOCTOSITEIIBHO ONPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanboee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA INIPU BBINOJHEHUM 33JaHUM C YUYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYEHHOIO pe3yJibTaTa 3asBJICHHON LEIU, yMEHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YJbTaTOB [0 OCBOCHHMIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanibHOM paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYAaOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



neucTBuil, crnenuduyueckue i OpeAMETHOM  o0nactu  «XUMHS», BHUJbBI
NEATENBHOCTA MO  TOJYYECHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHity oOyuenus B 8 kiaacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYUaIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHATHH: aTOM, MOJICKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOIHOPOJIHAS ), BAJIECHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISpHAas Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb, J3JEKTPOOTPULIATEIILHOCTb, CTEIECHb
OKHCJICHUS, XUMHYECKas Ppeakius, Kiaccu(uKalus peakiuid: peaxiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUs, PEaKInu
oOMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHYECKasi CBs3b, MOJISIpHAS W HEMOJSIpHAsl KOBAJICHTHAs CBSA3b,
WOHHAs CBSi3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas J0Jsl BELIESCTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBlieHUs QopMyi
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKHCJEHHUS  DJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEOUHEHHM IO
dbopMynaMm, BHI XHUMHYECKOW CBsi3u (KOBajJeHTHasT W HOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJoXeHus B llepmoamueckoit cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapaKTepu3oBaTh TaOIMuHyl0 Gopmy I[leprogudeckoit
CHCTEMBl XMMMYECKHX JJEMEHTOB: pa3jIM4yaTh T[OHSTHS  «TJIABHAS
noarpymnmna (A-rpynma)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHUYecKux siaemeHToB [J[. .
MenzaeneeBa» C 4YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00IIee YUCIIO 3JIEKTPOHOB
U pacrnpeereHne uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE pEeaKuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHYECKHUX IPEBpAILLCHUI B
Pa3JINYHBIX YCIOBUAX;

BBIUHMCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MAacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmyie
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKON pEaKIINU;

IPUMEHATh OCHOBHBIE OINEPALUH MBICIUTENBHON AEATENbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 00O0O0IIeHHE, CHUCTeMaTH3aluio, KIacCU(PUKALHUIO,
BBISIBICHUE MPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUS CBOMCTB
BEIIECTB W XHMHYECKHX pEaKUHUH, €eCTECTBEHHO-HAy4YHbIE METOBbI
MO3HAHUSI — HAOJIOJIEHHE, W3MEpPEHUEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ IpaBWjaM  [OJb30BaHUSA  XMMHYECKOM  IOCYyAOW U
nabopaTopHbiM 00OpYyJIOBaHMEM, a TakXKe TMpaBWjiaM oOOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMHU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYECHUI0O U COOMpPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOMOpOJa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPENECIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
PAaCIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KHUCIIOT ¢ IOMOIIBI UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIlns, XUMUIECKas CBA3b, TEIIOBOU 3P deKT
peakiuu, MOJib, MOJSPHBIM  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsT JHUCCOLMAIUS, PEAKUUU HOHHOIO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBEcHE, OOpaTUMble W



HEOOpaTUMbIE pEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTh XMMHYECKON pEeaKUHWH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHH U
MPUMEHSTh 3TH MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAIICHUI;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIsl COCTaBiieHHs (popMmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX DJIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOrO COCTaBa, MNPUHAJIEKHOCTh BEUIECTB K
OnpeNeIEHHOMY KJacCy COeOUMHEHUU 1o (opmysiaMm, BHI XUMHYECKOM
cBs3U (KOBAJICHTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmyle, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKHUX COCAMHEHMH, TUN KPUCTAJIMYECKON
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MW XapaKTepU30BaTh
Tabiuunyto ¢opmy Ilepuonuueckoit cUCTEMbl XUMUYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSL «rjaBHas mnoArpymmna (A-Tpynma)y U «1moboyHas
noarpynmna (b-rpynma)», manele W Oonblide TEPUOMBI, COOTHOCUTH
0o003HaueHusl, KOTOphlE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacmpeneneHue WX 10 DIEKTPOHHBIM CJIOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCJAUHEHUU B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTETICHEH OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPAaBHEHHSI DBJEKTPOJUTHYECKOM JHUCCOLMALMMU  KHUCJIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEGHHS pEaKIHil, MOATBEPKAAINX CYIIECTBOBAHHUE
TEeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJEKYISIPHYI0O U MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMIO XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyle
COCMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnoaTh  MpaBujia  MOJB30BAHUA  XMMHYECKOM  mocylaol U
nabopaTopHBIM OOOpPYIOBAaHMEM, a TaKKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHU C HMHCTPYKIHMSIMH 110 BBITOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB TIO IMOJNYYEHUIO U COOUPAHHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXAAMOIINE  KAYSCTBCHHBIM  COCTaB
pa3IMUYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMU/-,
uoaua-, kKapOoHat-, ¢ocdar-, CUIUKaT-, Cyibhar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE€ OINEPAIlMU MBICIUTENBHON NEATeIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3AlNIO, BBISIBICHHE
NIPUYUHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaAOJIIOICHNe, M3MEpPEHUe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YyacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XMMUYECKHE TOHATHSA
XuMus — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTUYECKON JESTEILHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
12 BemecTBa 1 xXumMmnueckue 15 1 bu6mmoreka [JOK
' peakuuu https://m.edso0.ru/7f41837¢c
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lonsitue 5 bubnuoreka [IOK
' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa. [Tousitue o kuciorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edso00.ru/7f41837¢
23 Bopa. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJI1aCChI bu6mmoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COECIUHEHUMN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /[I. U. Menaeneea. CTpoeHune aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKHX di1eMeHToB 1. M. https://m.edsoo.ru/7f41837¢c
MemnpneneeBa. CTpoeHue aroma
X €CKas CBSI3b.
L, | Dmecoras casss . Busmmorera LIOK
) KucmTen https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJILHBIC peaKIII/II/I
bubmmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMmst 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMHUYECKUE PEAKIIMHU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XapakTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynnel. Cepa u eé 6 Bubmmorexa LIOK
' S https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKAa XUMUYECKIX
2.3 anemeHTOoB VA-rpymmsl. A30T, pochop u ux 7 1 bubmorexa [IOK
' DYTHIRL ’ P https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO1as XxapakTepUCTUKAa XUMUYECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 Bubmmorexa LIOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3. Merasjibl U UX COeIUHEHUA

N bubnuoteka [IOK
3.1 Obmwie cBoicTBa MCTANIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxuetime MeTauibl U ©X COEIUHEHUSI 16 https://m.edso0.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpy:kamomas cpeia
4.1 B CTBAa YU MaTEPHUAJIBI B )KU3HU YEIIOBEKA 3 bubmmorexa [JOK
) ee P T https://m.edso00.ru/7f41a636
Hroro mo paznmery 3
p o Bbe 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero u3ydyeHusi = odpa3oBarTesibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmet xumuu. Posib XUMUH B KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX MIO3HAHUS B XUMHH 1 bubmorexa [TOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnnoreka [IOK
oOparreHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
Uucteie BemecTBa U cMecu. CriocoObl bu6mmoreka [JOK
4 . 1
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota No 2
5 Pas enere cmeceli ( cne 1 bu6mmoreka [JOK
(PasICIIeHE eMec Hv Ha IpUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [IOK
6 A 1
TOMBL H MOJCIYIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKU 1 bubmuoreka [IOK
(CMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U Cl0KHBIEC BEIIECTBA 1 bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITIOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [IOK

10 X .B
umrieckas popmyna. BanenTHocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [JOK
11
OTtHocuTenbHast MOJIEKYJIsIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bubmmoreka [JOK
Mounspras macca https://m.edsoo.ru/ff0d5230
1 DOu3nveCcKre 1 XUMUYECKHE SIBICHHUS. bu6mmoreka [JOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 yclnoBus NPOTEKAHUS bubnnoreka [IOK
15 .
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUSI MaCChl BEIIECTB. bubnuoreka [IOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konmdecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHHUSIM XUMHUYECKHUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Kiaccudukanus XuMrUIecKuX peakiui
18 (coenMHEHMS, PA3JIOKEHUS Bubmmorexa LIOK
s P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHe 1 bubmorexa [OK
i ARET- Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtposneHas padora Nel mo teme bu6nuoreka LIOK
«BeliecTBa 1 XUMHYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOMCTBA

22 KHCI0po/ia (peakMu OKUCIIEHUS Bubmmoreia LIOK
foposa (peartt . ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
CriocoOsI MoTydeHusT KHUCIOpOoia B
23 1a00paTOpPHH U MPOMBILUIEHHOCTH bubmmorexa [OK
’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TemoBoil a3pPexT xumMmuueckoit
24 peakIfu, TIOHATHE O bubmmoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHH, K30~ U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUSCKUX PEAKITHSIX
TommmBo (HehTh, yroyib U METaH).
25 3ar XSHGIEHG(EOS ’ a, CrocoObI zro bubmorexa [TOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITomyuenue u cobnpanue Kucaopoaa brbmmorexa [IOK
yi _ p poZa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u npocToe bubmuoreka [IOK
BeniecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nvecKue 1 XUMHUISCKHE CBOMCTBA bubmuoreka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIIOTAX M COJIAX bubmorera [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI TOMy4eHHs BOJAOPOIA B bubnunoreka [JOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
P P bubnmuoreka [IOK
31 «ITonmyuenue u cobupanue BoA0poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonspHblii 006EM ra30B. 3aKOH

bubmuoreka [IOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béma, KOJIHMYECTBA
33 BEIllECTBA rasa Mo €ro M3BECTHOM bubmorexa OK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 ABHCHUIO pPeaKIIMH Ha OCHOBE 3aKOHa bubmorexa TOK
P N P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 dOu3nvecKrue 1 XMMHUIECKHUE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubnuoteka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachieHHbie
37 Y HEHACBHIIIIEHHBIE PacTBOPHI. MaccoBas bubmorexa [IOK
t P PP https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBA»
39 KonTtponbnas padora No2 mo teme bubnunoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilacCUpHUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenne u XUMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: cOCcTaB, KIacCUpHUKAIuS, bubnmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue n xumMu4eCKHUe CBOMCTBA bu6mmoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: coctas, kiaccuduxanws, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHnue u XuMH4YECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCO((SI)II)HOJI )GHI/H[ XI/IMI/II{Z(I:)KHG bubmorexa IOK
y i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[Mpaktudeckas padota Ne 6. Penrenne
47 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoteka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MEXKy KJlacCaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo0.ru/00ad9a50
bubmmoreka [JOK
49 O06o0meHre U cHCTeMaTU3alys 3HaHUH
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmorexa [OK
. P https://m.edsoo.ru/00ad9ela
COCAMHCHUI
[TepBbie MOTBITKH KIacCUpUKAITTT
bubmuoreka [IOK
51 XHMHUYECKUX I€eMEHTOB. IloHsaTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aKk0H U
bu6nmoreka [JOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bu6 OK
53 Ilepuropl, TpyIIIBL, TOATPYIIIBI nommorexa L

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [IOK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuoteka [IOK
55 aToMOB 371eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00adaébc
cucremsl Jl. 1. MenaeneeBa
XapakTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuoteka [IOK
[Tepuomnueckoii cucreme /1. N. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jist
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnuoteka [IOK
MenneneeB — y4€HBIN, IEAAror u https://m.edsoo0.ru/00ada96e
rpaxJIaHUH
PesepBublit ypok. O60011eHe 1
P P EII bubmmoreka [JOK
58 cHcTeMaTH3aLus 3HaHuH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepoyHas padoTta
KontponsHas padoTta Ne4 o teme
59 «Ctpoenue aroma. XuMU4ecKasi CBSI3b» bubmmorexa [IOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccwuiickas npoBepouHas pabora
60 DIEeKTPOOTPULIATENILHOCTh AaTOMOB bubnunoreka [IOK
XUMHUYECKUX JIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
61 nu
OHHT XUMHCCRA CBAL https://m.edsoo.ru/00adac34
62 KoBanenTHas noasipHasi XauMudeckas bu6nuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XUMUYECKast bu6nuoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bu6nmoreka [JOK
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https://m.edsoo0.ru/00adae28

65 OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC 1 bubnuoteka [IOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHUCIUTETN U BOCCTAHOBUTEIN 1 Et?ri?;;i:eciizou.r(j/%Oa db076
PesepsHril ypok. O000IIeHEe 1
P P fll bubnuoteka [IOK
67 cHCTeMaTH3aIMs 3HAHHH 110 TEME 1
https://m.edsoo.ru/00ad9ch?2
«Ctpoenne aroma. XUMUYECKask CBSI3b
68 PesepsHblit ypok. O6001eHNE U 1 bubnuoreka [IOK
CHCTEMATH3AINA 3HAHUHI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpouabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBarTejbHbIE
padoTbI padoThI
pecypchbl
[Ieproanueckuii 3aKoH.

1 IIepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB /[[. M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa [OK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HoMeHKIIaTypa 1 bubnnoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckon CBA3U U TUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»

5 Knaccudukanys XuMuaecKux 1 bubnunoreka [IOK
peaKUii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKON

7 eakuu. IloHssTHE 0 TOMOT'€HHBIX U 1 Bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKIIMIX
[lonaTHE 0 XUMHUUYECKOM PAaBHOBECHH.

bubnmoreka [JOK
8 @®akTOpbl, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKUU 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O paBHOBCCUA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2MeKTPOJIUTUUECKOUN
10 nncfounauHHpCI/mLHHe u cia0bIe Bubmaorexa HOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pEAKIIUN bubmmorexa HOK
P peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE MPEJICTABICHUN bubmorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 PIEKTPOJIUTHIECKON JUCCOTTHAIIN
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IpEeNCTaBIEHUN 00 bubmorexa LHOK
et . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON TUCCOITAIIN
14 TTonusarue o rugpoanse coseit bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe B CHCTeMaTH3 IS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Pemienue rkcriepuMeHTaIbHBIX bubnnorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1au)
Kourponbsaas padora Ne2 o teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIMALINASA bubnnorexa [JOK
p g HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIiU B pacTBOPax»
OO011as XapakTEPUCTUKA TaJIOTEHOB.
18 XI/II;/[-II/IHGCIfI/Ie CBI(;I‘/'ICTBa Ha IpUMeEpPE bubnmorexa [JOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposojopoa. ConsiHast KUCIIOTA, bubnuoreka LIOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,

https://m.edsoo0.ru/00adel104

MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[Tomy4ueHne CONTHOM KHUCIOTHI bramorexa HOK
YHCHE €0 ’ https:/m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSAM
21 XUMUYECKUX PEAKIINi, €CITU OJ1H U3 bubmmorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast XapaKTepruCcTHUKA HIIEMEHTOB bubnuoteka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmoTpornHbie MOAU(UKAIINKN CEPHI.
23 Haxoxnenue cepsl v €€ coeAMHEHUI bu6mmoreka [JOK
B NpUpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
24 .
(bM3UYeCcCKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bM3UYecCKre U XMMHYECKHE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallie B
OCHOBE MPOMBIIIIEHHOTO criocoba
%6 MOJYYEHUS] CEPHOU KUCIIOTHI. bub6nuoreka LIOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brranciienue MmaccoBoi 1011 BBIXO/1a bubmuoreka [IOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA HIIEMEHTOB bubnuoreka LIOK
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VA-rpymisl. A30T, pacpocTpaHEHUE
B IIpUpoie, GU3NIYECKUe U
XMMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, TOTydECHIE 1
ya https://m.edsoo.ru/00adf004
MIPUMCHEHHE
[Tpaktudeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKka, U3ydeHUE ero bubmmorexa [OK
e > YA https://m.edso0.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCJIOTA, €€ GU3NIECKUE U bubnuoteka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHWUS B KAYECTBE MUHEPATBHBIX

32 oOpenuil. Xumuueckoe brommorexa [OK
YAobp ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAOIIEH CpelIbl
COCIIMHEHUSIMH a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ‘Ig)Ta (1()1);31/1516():1(1/16 u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnons3oBanue pocdatos B

34 KaueCcTBE MHUHEPAIbHBIX yI0OpEHUH. bubnunoreka [IOK
3arpsi3HEHUE IPUPOTHOM Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacpocTpaHeHue B

35 npu 1(3) Iel (I£)H3H1?{eCKieI/IXI/IMI/I‘{eCKI/Ie Bubmmorexa LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcunpl yriepoja, ux Gpu3ndeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsI3aHHBIE ¢ OKCHIOM yriiepoaa (1V)

37 VYroapHas KucioTa v € Coliu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 o reme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIECTBaX KakK O bubnmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coequHenus brommorexa [TOK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnnoreka [IOK
«BaxHenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHCHUSDY
KontponbHas padoTa Ne3 mo teme

42 «BakHeinye HeMETAIIbI U UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSD»
OO6mras xapaKTepuCTUKa XUMUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBsI3b U bubmuoreka [IOK
MeTaJUIMYeCcKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XHMMHYECKHE CBOMCTBA METAJIIIOB.

. bubmuoreka [IOK

44 DNEeKTPOXUMHUYECKUH PsiJT

HaHpH)KCHI/Iﬁ MCETAJlJIOB

https://m.edso0.ru/00ae1156
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O0m1re cnocoObl MOTy4eHus
metaoB. CiuiaBel. Beruucnenus no

bu6mmoreka [JOK

45 i,
YPABHCHIIM XHMITCOKIX pearinti https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
TIpUMecH
46 [TorsITHE O KOPPO3UHU METAIIIOB bubmorexa [OK
pp https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK
47
[lenotmpie MeTanE! https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuoteka [IOK
KaJus https://m.edsoo.ru/00ael4b2
49 [[lerouHO3EMENBHBIE METATUIBI — bubnuoteka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxxuelmme coeTMHCHUS KATbIIHS bubmorexa [OK
A 1 https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3 AN
3HAaHUM
JKEcTkoCcTh BOJIBI M CITOCOOBI €€ bubmuoreka [IOK
52
YCTpPaHECHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme
53 "YKEcTKOCTh BOABI U METOIBI €& bubmorexa [OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubmuoreka [IOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHJIA U bu6nuoreka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcupl, THIPOKCHUIBI U COJIU JKETe3a

bubmuoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606I£16HI/I€ Y CUCTEMaTH3aIHA
3HAHUN
[Ipaktuyeckas padota Ne 7. Pemenue
JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuoreka [IOK
59 .
«BaxHenmue MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XMUMHUYECKUX PEaKIUil, €CIIH OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT MpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BbIXOJa ITPOTyKTa
peakuuu
61 O0001IeHnEe U cuCTEMAaTH3 AL
3HAHUU
KontponsHas padoTta Ne4 o teme
62 «Baxueiiue MeTabl 1 uX
COEJIMHEHUS»
63 BemecTsa u Mmarepuansl B bubnunoreka [IOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE bubnunoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6nuoreka LIOK
9KOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o0meHue u bu6nuoreka LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHNE U bubnuoreka LIOK
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cUCTeEMaTu3alus 3HaHUI

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

68 PesepBHblit ypok. O60011eHNE U

CHUCTEMAaTHU3alUs 3HAHNHI

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOMU

OBPA3OBATEJILHOW TPOT'PAMMBI

8 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0OCBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmMbl OCHOBHOT O 001mero 06p33OBaHI/IH

1

IIo Teme: «HepBOHa‘IaHBHBIG XUMHWYECKHUEC ITOHATHUA»

11

PaCKprIBaTh CMBICJI OCHOBHBIX XHMHWYCCKHUX HOHATHI: aToM,
MOJIEKYJla, XHUMHYECKHH DSJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOTHAS W HEOTHOPOJHAS), BaJCHTHOCTH,
OTHOCHTENIbHAsi AaTOMHAasT W MOJICKYJSIpHas Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, XMMHUYECKas peakIus,
KIacCHUKAIMS ~ PEaKIui:  peakuu  COCAMHEHHS,  PeaKlIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, peakuuu OOMEeHa, 5K30- H
SHIOTEPMHUUYCCKHE PEaKINH, TEIIOBOM A((EeKT peakuuu, pacTBop,

MaccoBasi J10Jis BenlecTBa (IPOLEHTHAS KOHIIEHTPAIUs1) B pacTBOPE

1.2

HUITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX IMOHATUN U

IIPUMCEHATH OTU IIOHATHS IIPU OIMMCAHUHN BEIIECCTB U UX HpCBpaHICHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHMBOJIMKY JIA COCTAaBJICHUA (bOpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

PpaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IIOCTOSIHCTBA COCTAaB4, ATOMHO-MOJICKYJIIPHOI'O  YUCHHA, 3daKOHa

ABorajipo

15

OIIPEACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUEC PpCaKInun (HO qucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIUNIOBOMY 3PQEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYIIAPHYIO U MOJIAPHYHO MacCChbl

BCIICCTB




1.8

BBIUUCIIATE MAacCOBYIO JIOJIIO XMMHYECKOTO 3JIeMeHTa 1o (opmyre

COCIMHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl NIO3HAHUS — HaOJI0/IEHuE,
U3MEpPEHUe,  MOJEIUPOBAHME,  HOKCIEpUMEHT  (peajbHbll U

MBICJICHHBIH)

ITo Teme: «BaxHelMe NpeICcTaBUTEN HEOPTaHUIECKUX BEILIECTBY»

2.1

pacKpbeiBaTb CMBICI  OCHOBHBIX XMMHWYCCKUX TTOHSTHH: OKCH[,

KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCAC/IATh NPHUHAJIC)KHOCTh BCIICCTB K OHpCI[CJ'IéHHOMy KJ1acCcy

CoeMHEeHu! 1o popmynam

2.3

KJIacCU(PHUITUPOBATH HEOPTAHNYECKHUE BEIIIECTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3MUHBIX KJIAccOB, MOATBEpPXIas ONMHCAHWE MpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIUN

2.5

IIPOrHO3UpOBaAThH CBOICTBa B€OICCTB B 3aBHCHUMOCTH oT HuX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKUX

MpEeBpalICHUH B pa3IMYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM  TIOJb30BaHUS XHMHUYECKOH TOCYIOW U
1abopaTOpPHBIM 00OPY/IOBaHKMEM, a TaKXKe MpaBUiiaM OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKIHUSMHU IO BBITIOJTHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO M COOMpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C OIpENeNEHHOW MaccOBOW J0Jield  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBAThH U MIPOBOJUTh XUMHUUECKUE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEeH M KHCIOT C TOMOIIBIO

UHAUKATOPOB (JTakMyc, peHondTanent, METUIOPAHXK U APYTHE)

2.7

IMPOBOANTH paC‘léTH 10 YpaBHCHHUIO XUMHWYECKOH pcakiuuu

I[Io teme: «llepuommueckut 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHtoB JI. M. MenneneeBa. CTpoeHHE aToOMOB.

Xummnueckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC PpCaKonum»

3.1

pPacKpbIBaATb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSATHIM: AApO aToMa,
BHGKTpOHHLIﬁ clioit aToMa, aToOMHasd 0p6I/ITaJ'H>, paauyc artroma,

XUMHUYCCKasd CBA3b, MOJIApHAsA W HCHOJIPHAA KOBAJICHTHAA CBA3b,




AJIEKTPOOTPHUIIATENILHOCTh, HOHHAsl CBSI3b, HOH, KATHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

ONUCBHIBATh W XapaKTepu3oBaTh TabiuuHyio (popmy Ilepuomnueckoit
CUCTEMBl XMMMUECKHUX D3JEMEHTOB: pa3jiuyarTh IOHATUS «TJIaBHAs
noarpynna (Arpynna)» u «mobouynas mnoxarpynna (brpynma)y,

«Malble» U «OO0JIbIIHEY MEpUOJbI

3.4

packpsiBaTh cmbich [lepuommueckoro 3akona [[.M. Menneneesa:
JACMOHCTPUPOBATH NOHUMAHUC nepno;mqecxoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX DJJIEMCHTOB OT HX IIOJOXCECHUA B Hepno;mqecxoﬁ

CHUCTEMC

3.5

COOTHOCUTHh  O0O3HAUEHHUs, KOTOpbIE HMEIOTCS B  TaOiHIe
«Ilepmognyeckass  cucrema  XuUMU4YecKux  anemeHtoB .M.
MenpeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsan sapa, oOliee 4YHcio

3JIEKTPOHOB U PACIIPE/IETICHUE UX 10 SJIEKTPOHHBIM CJI0SIM)

3.6

OIpEaACIATD CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COEIMHEHUAX

3.7

OTIPENeNIATh BHUJ XUMHUYECKOW CBA3M (KOBaJIGHTHass U HMOHHAs) B

HEOPraHN4YCCKUX COCTUHECHUAX

9 KJIACC

Kon
NPOBEPsIEMOro
pe3yabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «BeliecTBo U XuMUYecKas peakus»

11

pacKpbIBaTb CMBICII OCHOBHBIX XHMMHYCCKHUX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTHI, IJJCKTPOJIUTHUYCCKAA AUCCOLUAlNA,
pCakiiui HMOHHOT'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMBIe u HeO6paTI/IMBIe pCaKuuu,
OKHCIUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuunu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHUEC W  BOCCTAHOBJICHUC, aAJUJIOTPOIIHN:,
aM(I)OTepHOCTL, XUMHUYCCKaAa CBA3b (I(OBaJ'ICHTHaSI, HOHHas,

MCTaHHI/I‘-IeCKaSI), KpUCTAJININICCKas pCIJ_IéTKa, CIlIaBbl, CKOPOCTH




XUMUYECKON PEAKIIUHU

1.2

HWITIOCTPHUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUUA H

IMPUMCHATDH OTU NOHATUS ITPU ONMMMCAHUN BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHUS 3JEKTPOIUTHUYECKON AUCCOLMALUU KUCIOT,
LICJIOYEH M COJIEH, TOJIHBIE M COKPAIEHHBIC YpPAaBHEHMS pEaKIUN

HOHHOTO 0OMEHa

14

PaCKpbBIBaTh CYHIHOCTb OKHUCIMUTCIBbHO-BOCCTAHOBUTCIIBHBLIX peaKuHﬁ

MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaklui

15

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN peaKlun

Ilo Temam: «Hemeraiuipl U uUX coeauHeHUs» U «MeTamibel U UX

COEIUHEHUS

2.1

XapaKTEPHU30BaTh (OMUCHIBATH) OOIMINE U CHIEIU(DUIECKIEC XUMUUECKHE
CBOWCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXkIas OMHMCAHHUE
puMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOITUX

XUMHUYECKNX PEAKINI

2.2

COCTaBJISITh YPAaBHEHUS PEAKIMH, MOJITBEPKAAIONIUX CYIIECTBOBAHHE

T€HETHYECKOH CBSI3U MCXKAY BCUICCTBAMHU pa3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXXHOCTH IMPOTCKaHUA XMUMHYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBHSIX

24

cleoBaTh IpaBWaM TMOJb30BAHUS XUMUYECKOW TOCyIoll H
nabopaTopHbIM O0OpYyIOBaHUEM, a TaKKe IMpaBuUiIaM OOpaleHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU TIO BBINOJIHEHUIO
71a00PAaTOPHBIX XUMHUYECKHX OIBITOB MO MOJYYEHUIO U COOMpPAHHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJAMTh PEAKIMH, IOATBEPXKJAIONIME KAYCCTBCHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: pPAclO3HABAaTh OMBITHBIM IYTEM XJIOPHI-,
Opomuza, womua, kapOonar, ¢ocdar, cunaHMkar, Cyibdart,
TUAPOKCUANOHBI, KATHOHBI aMMOHUS, MOHBI M3YyUYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX PACTBOPAX HCOPIraHNYCCKUX BCIICCTB

ITo Teme: «XuMHs U OKpYKarOLIas Cpea»

3.1

PacCKpbIBaTb  CMBICII OCHOBHBIX XMMHYECKHX  ITOHSTHMA: HI[K

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIIBHON JIeITeIbHOCTH —




aHaJIU3 W CHUHTE3, CpaBHEHUE, 0000lIeHne, CHUCTEeMaTH3alHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CB$I3€I>'I —  JJId I/I3y‘-I€HI/I$I
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METOJbI TIO3HAaHWS — HAOIIOACHUE, W3MEPCHUE, MOJICIIUPOBAHUE,

9KCIIEPUMEHT (peabHbI U MBICJICHHBI)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHA

11

[Ipenmer xumuu. Ponp XMMHUM B )KM3HM 4YEJIOBEKA. XHMUS B CHUCTEME HAYK.
Tena u BemiecTBa. PuU3NUECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE

BCIICCTB

1.2

TTousarue o MeTogax mo3HaHus B XuMuu. YucTele BemecTsa u cmech. CriocoObl

paszaeneHust cMecei

1.3

ATOMBI W MOJICKYJIBI. Xnmudeckne dieMeHTH.. CHMBONBI  XHMHYECKHX

251eMeHTOB. [IpocThie U ClI0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE

1.4

Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcHTEeNbHas  aTOMHas — Macca.
OTtHocuTenbHas MOJEKYIsIpHas Macca. MaccoBas 10J11 XUMUYECKOIO IEMEHTA

B COEIMHEHUHN

15

KonunuectBo BemectBa. Mok, MosisipHass Macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M YHCIa CTPYKTYPHBIX €IUHHUIl BemecTBa. Pacuérel mo ¢opmyrnam

XUMHUYCCKUX COG,Z[I/IHeHI/Iﬁ

1.6

duznyecKkue U XMMHUYECKUE SIBJICHHS. XHUMHUYecKas peakius U e€ MpHU3HaKu.
3aK0oH COXpaHEHHUs MacChl BENIECTB. XUMUYeCKHe ypaBHeHus. Kinaccudukarus

XMUMHYECKUX peakluuil (COeUHEHUS], PA3I0KEHUSI, 3aMEIICHHsI, 0OMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY/I0H, C MpaBHIaMH
paboTel B Jabopatopur W mpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIMCaHUE (HU3MYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoneHne Qusndeckux (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KMIICHUE M KOHJCHCAIIUS BOJbI) U
XUMHYECKUX  (TOpeHHe CBEeYM, MpOKAIMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCJIOTOW) sIBICHWUN, HAONMIOJEHHE U OIHCAHHE
NPU3HAKOB TMPOTEKAaHUs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICIICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa Meau(ll) mpu HarpeBaHuu, B3aMMOJCUCTBUE Keje3a ¢ paCTBOPOM

conmu meau(Il), nzydenne cnocoboB pazaeneHus cMeceil (C MOMOIIBI0 MarHUTa,




(¢unbTpOBaHUE, BHIAPUBAHME, MUCTWLISAIUS, XpoMarorpadus), NPOBEICHHE
OYHCTKH MMOBAPECHHOM COJIHM, HAOIIOICHUE U OMMCAaHUE PE3YJIbTATOB IPOBEACHHUS
OIIBITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPaHEHUs MAacCChl, CO3JaHUE MOJEIeH

MOJIEKYJI (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBuTEIM HEOPraHMUYECKUX BEILIECTB

2.1

Bo3ayx — cmecs rasoB. CocraB Bo3zayxa. Kucimopon — smeMeHT u mpoctoe
BemiecTBo. HaxoxaeHue Kucinopoaa B mpupoje, Gu3NYecKne M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopona. CriocoObl
MOJIy4eHHs KHCIOpoJa B J1a0OpaTopuy W MPOMBIIUIEHHOCTH. Kpyrosopor

KHciopo/a B pupojie. O30H — aJuloTponHast MOAU(UKAIIHS KUCIIOpoia

2.2

TemoBoil 3¢ (hekT XMMHUECKON peaKklMK, TEPMOXUMHUYECKUE YpaBHEHUS, K30~
U SHI0TEPMUYECKUE peaklny. TOMIMBo: yrojab U MeTaH. 3arpsi3HeHue BO3/1yXa,

ycuJieHUE MapHUKOBOTO 3(pdexTa, pazpylieHre 030HOBOTO CII0s

2.3

Bonopon — anmeMeHT u npocTtoe Bemectso. HaxoxneHne Bogopoaa B MpUpPO/IE,
¢u3znueckue W XUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CHOCOOBI MOJIyYEHHS.

Kucnortel 1 comm

2.4

Monsipabiii 00bEM Ta30B. Pac4€Thl M0 XUMHUUYECKUM YPaBHEHHSIM

2.5

duznyueckue CcBoiicTBa BOAbl. Boma kak  pactBopurenb.  PacTBOphI.
Haceimmennpie 1 HEHACHIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jisi BelIecTBa B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoOB B mMpupoJie W B JKU3HU 4eloBeka. Kpyroropor
BOJBI B TMpuUpoJe. 3arps3HeHue NpUpPOAHBIX Boja. OXpaHa H OYHCTKA

IMPUPOIHBIX BOJI

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Krnaccudukarus
OKCHJOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HecolieoOpazyromue. Homenknatypa okxcuaoB. DPu3MyecKue U XUMHYECKUE

CBOMCTBA OKCHUIOB. HOJ’Iy‘leHI/IC OKCH 0B

2.7

OcHoBanusi. Knmaccudukanuss OcHOBaHMIA: HIENOYM U HEPACTBOPUMBIE
ocHoBanus. HoMmeHknatypa ocHoBaHuil. Ou3nuecKkue U XMMHUYECKHE CBOICTBA

ocHoBaHui. [Tomyyenue ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnot. dusudeckue u
XUMHYECKHE cBoMcTBa KUCIOT. Psan aktmBHOCTH MeTtayuioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

29

Conu. Homenknatypa coseil. dusnyeckue M XUMUYECKHE CBOWCTBA COJIEH.

ITonmyyenue conei




2.10

I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGIII/IHGHI/Iﬁ

2.11

XUMUYECKUN  IKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHCIIOpO/ia B BO3JyXe€, IOJYy4Y€HHE, COOMpaHME, PACIIO3HABAHUE U H3Y4YECHUE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJACUCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus ropeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3LaMu OKCHIOB U OIMCaHHE MX CBOMCTB, IHOJYy4Y€HHE, COOMpaHUE,
pacrno3HaBaHUE M H3Y4YE€HHME CBOWCTB BOJOpOJa (TOpeHue), B3auMOJIEHCTBUE
Bojiopoaa ¢ okcuaom meau(ll) (Bo3aMOXKHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmo/ieHne 00pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOEHHOCTENl PAcTBOPEHMs BEIIECTB C pPa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJCICTBHE BOJAbI C MeETallaMHd (HATpUEM U KaJbIUEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEpPUANIOB), OIpEAEIEeHUE pPacTBOPOB
KHCIIOT M IIeJ04Yel C NOMOIIbI0 HHAMKATOPOB, HCCIEIOBaHUE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHHS
OKpackl HHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJIoYell, Hu3ydeHHe
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBopoM CepHON KHCIOTBI, KHUCIOT C
METaJlIaMH, PEaKIMid HEUTpaAIU3aliK, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO MeTajyla JPYTMM U3 pacTBOpa COJH, pELIeHUE
SKCIIEPUMEHTAJIbHBIX 3a/ady Mo Teme «BakHelme Kiacchl HEOPraHMYECKUX

COCIMHEHUI

[Tepunoanueckuii 3akoH u [leproandeckas cucTeMa XMMUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIIUN

3.1

[lepBple MOMBITKA KIACCU(PHUKAMU XUMUYECKUX dyeMeHTOB. llonatue o
IPYIIax CXOJIHBIX AJIEMEHTOB (IIENOYHBIE U IIEIOYHO3EMENbHbIE METaJlIbl,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amdoTepHbie

OKCHABbI U THAPOKCHUIbI

3.2

Ilepuoanueckuit 3akoH. [lepruoanyeckas cucreMa XuMu4deckux 3mneMenToB 1. 1.
Menaeneena. KopoTkonepuonas u JUITMHHOTIEPUOTHAS (hopMbI
[lepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsl u rpynnbl. PU3HYECKHM CMBICH MNOPAJKOBOIO HOMEpPA, HOMEPOB

Iepruoaa v rpymibl 3JIEMCHTA

3.3

CTpOGHI/IC aroMoB. CocTaB aTOMHBIX Aaep. H30TOIIbI. 3J'ICKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YeK  aTOMOB MEPBBIX 20 XUMHYECKMX DJIIEMCHTOB




IIepnognueckoit cucremsl .M. MenneneeBa. XapakTepUCTHUKAa XHUMHUYECKOIO

3JIEMEHTa Mo ero nosoxenuto B [lepuoanueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajuyca aToOMOB XHMMMUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB IO IpylIaM M IEPUOJAM.
3unauenue [lepumonmueckoro 3akoHa u llepuonnyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J[.U. MenaeneeB — y4€HbIN U

rpaKJaHVH

3.5

Xumnueckass cBsizb. KoBajeHTHas (mojsipHas M HEMOJSIPHAsA) — CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHYECKUX dJIeMeHTOB. loHHAas CBS3b

3.6

Crenenb oxuciaeHus. OKHUCIUTEIFHOBOCCTAHOBUTEIIBHEIC pCaKkuum. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHUA. OKHUCIUTEIN H BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METaNIOB U
HEMETAIJIOB, B3aMMOJCHCTBUE THJIPOKCUIA LHMHKA C PACTBOPAMM KHUCIOT M
LIEJI0Y€eH, MPOBEIECHNE ONBITOB, WUIFOCTPUPYIOIIUX MPUMEPBHl OKUCIUTEIBHO-

BOCCTAaHOBUTEJbHBIX peakiuil (ropeHue, peakiiu pa3ioKeHHs, COeTUHEHNS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

BeniectBo n xummnueckas peakuusi. [loBropenue

11

[Tepuonnueckuii 3axoH. [lepuoauueckas cucteMa XuMu4eckux 3nemeHtoB .M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
XUMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalvs, KadblUd M UX
COCIMHCHUN B COOTBETCTBUM C TIOJIOKCHHEM OHJIeMEeHTOB B Ilepumomumveckoi

CUCTCMC U CTPOCHHUECM UX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJIaCCI/ICI)I/IKaI_II/IH U HOMCHKJIATYpa HCOPraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K pas3IM9YHbIM  KJlIaCCaM HCOPraHNn4CeCKux COCHHHCHHﬁ,

TCHCTUYCCKAsA CBA3b HCOPIraHNYICCKHUX BCIICCTB

1.3

Knaccugukanus XuMU4ecKuxX peakiyii Mo pasJndHbIM MpU3HaKaM (1Mo YUCIy U
COCTaBy YYaCTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Io

H3MEHEHHUIO CTEIICHEH OKUCICHHUS XUMHUYECKHX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




[0 YYacTUIO Karajiu3aropa). OK30- UM JHJIOTEPMUYECKHE  pEaKIUH,

TCPMOXUMHUYCCKUC YPABHCHUS. Ilonstue o CKOPOCTH XUMHUYECKOM pcakunuun

14

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TFOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM PaBHOBECHHM.
@akTOphl, BIMSIOIIME HAa CKOPOCTh XUMHUYECKOM pEakIMM M IOJIO)KECHHE

XHUMHNYCCKOTO PaBHOBECHA

15

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHue  ypaBHEHMMH
OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIM C HCIOJIb30BAHHEM METOAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKONW NUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3IMYHBIMU BHJIAMHU
xuMudecko cBs3u. CteneHs aucconnanuu. CHIbHBIE U CTTA0bIe IEKTPOJIUTHI.
Peaknun nonHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEaKluii MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakiui. CBoWCTBa KHCIOT,
OCHOBAaHMH M coJell B CBET€ MPEICTABIEHUN 00 HIEKTPOJIUTHYECKOM

nucconuanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [loHATHE O THAPOIH3E colen

1.7

XUMHUYECKUH HKCIICPUMEHT: O3HAKOMIICHHE C MOJCISMHU KPHCTALUTHICCKUX
pPEemETOK HEOPraHWYeCKUX BEUIECTB — METANIOB W HeMmeTawioB (Tpadura U
ajMasa), CIIOXKHBIX BEIIECTB (XJIOpHJa HATPHsl); MCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOH peakiuu OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB;
WCCIICIOBAaHME  JJICKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Mpoliecca
JMCCOIMALIMM  KUCIIOT, WIeNoYer u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TIPOBEICHHE OIBITOB, WUIIOCTPUPYIOMIMX TPU3HAKU
NPOTEKAHMS PEaKIii HOHHOTO oOMeHa (00pa3oBaHHe OcajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHUE BOJbI); OMBITOB, HILTFOCTPUPYIONIUX HPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (FOPeHUE, PEaKIUH Pa3jioKCHUs, COCAUHCHHS);
pacrio3HaBaHHE HEOPraHUYECKUX BEUIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIIUiA

Ha MOHBI; PpCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeauHEHUS

2.1

0611[35{ XapaKTCpUCTUKa TaJIOTCHOB. OcobeHHOCTH CTPOCHUA aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (1)I/I3I/IIIGCKI/IG CBOMCTBA MMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npuMepe  XJjiopa
(B3aHMOHCﬁCTBHC C MfETallilaMH, HEMCTaJlJlaMH, IJ_ICJ'IO‘{aMI/I). XJIOpOBOI[OpOI[.

Consuas KHUCJIOTa, XUMHUYCCKUC CBOﬁCTBa, MOJIyYCHHUC, IPUMCHCHUC. HeﬁCTBHC




XJIOpa ¥ XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BaxkHehmue XJIopuasl U UX

HaxO0XKJIEHUE B MIPUPOJC

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHn oKucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IOPOCTBIX BEIIECTB — KHUCIOPOAA M CEpbl. AJUIOTPONHBIE MOAU(PUKALUU
KHUCIIOpOJia U cephl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(i)mnqecxne M XHMHYECKHE CBOMCTBA. OKCI/IIII)I CCPbl KaK HNpPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CCpHaﬂ KHCJIOTAa, (1)I/I3I/I'~I€CKI/IG A XUMHYECKHE CBOMCTBa
(oOmume Kak mpeAcTaBUTENs Kijacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIy4eHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comu cepHoﬁ KHCJIOTBI, KaUCCTBCHHAA pPCAKIUMA Ha
cynbdar-uoH. Haxoxnenue cepel U €€ cCOeAMHEHUH B MpUpoje. XUMHUUYECKOEe
3arps3HEHUE OKPYXKAIOIMIEH CPeIbl COCTUHEHUSMHU Cepbl (KHCIOTHBIC IOXKIU,

3arps3HEHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAICHHUS

2.3

OO6miass xapaktepucTuka di1eMeHTOB VA-rpynnbel. OCOGEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIIEHHs. A30T, pacCpOCTpaHEHHE B IPUPOJIE,
(dbu3uvecKkrne U XUMHIeCcKue CBocTBa. KpyroBopot azora B mpupojae. AMMHUaK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MojyuyeHue u npumeHeHue. Counu
aMMOHMS, UX (U3NYECKHEe M XUMHYECKHE CBOMCTBA, TMpPUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbI aMMOHHMSI. A30THas KUCJIOTa, €€ IMOJIydyeHue,
(bu3uYecKkne W XHUMHUYECKHE CBOWMCTBA (0OmMME Kak MpeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHUSI B
KayecTBe MHHEpAIbHBIX yI0oOpeHHil. XUMHUYECKOe 3arpsi3HEHUE OKPYXKarollen
Cpelbl COETUHEHHUSIMH a30Ta (KUCIOTHBIE IO/, 3arpA3HEHNE BO3/yXa, MOYBBI

1 BOJIOEMOB)

24

®docdop, amnorponHsie Mogudukauu (ochopa, Gu3NUECKHe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopnas xkucnora, QuUMYECKHe Hu
XUMUYECKHE CBOWCTBA, mMoiyiydeHue. Vcmonb3oBanue (ocdaroB B KayecTBE

MUHEPATBHBIX YI00peHHit

2.5

OOmast xapakrtepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHMS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUSA.  YTJIEpOoJ, aUIOTPOIHbIE
MoIUGUKAIMK, paclpocTpaHEeHHe B MpHUpone, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancop6uusa. Kpyrosopot yriepona B npupoae. Okcuasl yriepona,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIE OPraHU3MBI,

NOJIYYCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE Hp06J'ICMBI, CBA3aHHBIC C OKCHIOM




yraepona(IV); rumoresa riao0anbHOrO NOTEIUICHUS KIMMAaTa; MapHUKOBBIM
addekr. YronmpHas KuCIOTa M €€ CcoJid, X (U3NYECKUE U XUMUYCCKUE
CBONCTBa, TMOJlydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Vcrosnb30BaHne KapOOHATOB B OBITY, MEAWIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHavanbHBIE MOHATHS 00 OPraHWYECKUX BEUIECTBAX KAK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, ATWIEH, AlECTWICH, 3TaHOJ, TJIMIEPHUH, YKCyCHas
kucinota). MIx cocraB m xummueckoe crpoeHue. Ilonstre o Omosiorudecku
BaXXHBIX BEIIECTBAX: XHUpaxX, OENKax, YIrieBoJaX — M HUX pOJIU B JKU3HU
gyenmoBeka. MarepuaabHOe €IWHCTBO OPTaHWYECKUX W HEOPraHWYeCKUX

COEIMHEHNI

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IMOJIyYE€HUE W
npuMenenne. CoenvHeHHs] KpeMHUs B mpupoje. OOmme mpencTaBieHus 00
okcuzae kpemMHusA(IV) u kpemuueBoil kucnore. CUIIMKATBI, UX UCHOJIb30BaHUE B
ObITY, METUIIMHE, POMBIIUIEHHOCTH. BajkHelIe cTpouTenbHble MaTepHAaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpoGmempl Oe3zomacHOTO

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCC,HHCBHOﬁ KHU3HU

2.8

XUMHUYECKUN DKCIEPUMEHT: HU3Y4YCHHE OO0pa3I0OB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIU Ha XJIOPHUI-
WOHBI W HAOJIOJCHUE TMPU3HAKOB HMX TMPOTEKAHMS; OMBITHI, OTPAKAIOIINE
(M3UYeCKre U XUMHYECKHE CBOMCTBA TAJIOTEHOB U WX COCIWHEHUHU (BO3MOKHO
HCITOJIb30BaHME BHJICOMATEPUAJIOB); O3HAKOMJIEHHE C OOpa3laMu XJIOPHIOB
(raoreHnI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCIUHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAHHE BHJICOMATEPHANIOB); HAOMIOJIEHHE IIpolecca
00yriMBaHUs caxapa MoJ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YeHUE XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, POBEICHHE
KayeCTBEHHOW peakiuu Ha cynbdar-uoH u HaOmoaeHue mpu3Haka e&
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (DU3MYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIB30BAaHHWE BHJICOMATEpUAIOB), 0Opa3amMu
a30THBIX U (HOCHOPHBIX yAOOpeHUi; momydeHune, cooupaHue, pacno3HaBaHue U
U3YyYeHUE CBOWCTB aMMHAaKa; MPOBEJIEHUE KAuyeCTBEHHBIX pEaklMii Ha HOH
ammoHHMsi u  (¢ochaT-MOH ¥ U3YYEHHE TMPHU3HAKOB MX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
UCTIOJIb30BaHUE BUJEOMATEPHANIOB); HU3yYEHHE MOJENe KpHUCTaNIMYECKUX
pemérok anmasa, rpadura, QynaepeHa; O3HAKOMIIGHHE C IPOIIECCOM

azicopOLIMK PACcTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM




IPOTHBOra3a; IOJIydeHUE, COOMpaHUe, PACHO3HABAaHHWE U HM3YYEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- M
CHWJIMKAaT-MOHbl U U3yYEHUE INPU3HAKOB MX INPOTEKAHUS; O3HAKOMIIEHHE C
OPOOYKUMENH CUIMKATHOW IMPOMBIIIIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3a/1a4 110 TeMe «BakxHeHIIe HeMeTaUIbl U UX COSIUHEHU

Mertannsl 1 uxX COCIUMHCHUA

3.1

OO01as XapakTepUCTHKAa XMMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUM MX
nonoxenus B Ilepuonnueckoi cucreMe XUMHYEeCKux dnemeHToB .M.
MeneneeBa u ctpoeHust aroMoB. CTpoeHue MeTaiioB. Meramindeckas CBsi3b U
MeTajyInyeckasl KpUCTaJUIMUecKas peléTka. DJIeKTPOXUMMUYECKUU  psf

HaIpsHKEHUH METaJIJIOB

3.2

duznyeckue U XUMHUYECKUE CBOICTBa MeTa/uioB. O01ue crnocoObl MoJydyeHus
MeTayutoB. [IoHSITHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriiaBsl (CTalmb, 9yT'yH, JIOPAUTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHEe B [lepuomnyeckod cuCTeME XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (Ha NTpuMepe HaTpus U Kawus). OKCUIBI 1
TUAPOKCUABI HaTpus W Kanus. [lpuMeHeHue IIeTOYHBIX METAIOB U HX

COCTMHECHUN

3.4

[llemoyHo3eMenbHBIC  METAIBI MAarHMii HW  KalblMA: IIOJIOXKCHHE B
[Tepuonnueckoit cucteMme xuMudeckux snemeHToB .M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXXJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus M Kajablus. BakHeimme coenuHEHHs KanbIus (OKCHUI, THAPOKCHI,

couin). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

ANIOMHUHHI: TIOJIOKEHHE B HepHOHquCKOﬁ CUCTEMC XMMHWYCCKHX JJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHHUC aTOMa, HAXOXIACHUC B IIPHUPOIC. duznuyeckue u
XHMHUYECKHE CBOMCTBA aJTFOMHHUS. AM(bOTepHBIe CBOIiCTBa OKCHJa U THAPOKCHU A

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucteme xumuueckux snementos /.M.
MenpneneeBa; CTpOEHHE aTOMa; HaxXOXJIeHHE B npupone. Pusmyeckue u
XMUMHYECKHUEe CBOMCTBa skene3a. Okcumapl, Tuapokcuanl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, cCBOWCTBA U MOIydEHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUEC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (I)I/I3I/I‘-IGCKI/IMI/I CBOI\/'ICTBaMI/I; HU3Y4YCHHUC PC3YJIBTATOB KOPPO3HUU MCTAJIJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTeN
B3aMMOJICHCTBUS OKCHJA KajdblMg M HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpoluecca TOpPEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi HAa HOHBI
(MarHus, Kanblus, adroMuHHUs, LMHKa, xene3za(ll) u xenesa(lll), memu(Il);
HAOJII0JIEHNE U ONHCAaHUE MPOLIECCOB OKpalIMBaHMs IUIAMEHM MOHAMM HATpHS,
Kaauss M Kaublusg  (BO3MOXKHO  MCIIOJIb30BAHHWE  BUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB T'MIPOKCHAA AITIOMHHHUS M THIPOKCUIA
LIMHKA; pellieHne SKCIIEPUMEHTAIbHBIX 3ajau 1o TeMe «BaxHeine MeTamisl 1

X COCIUHCHU A

XHUMHS ¥ OKpYKAKOIIAsl cpenia

4.1

HoBeie Marepuanbl U TexHoJoruu. BemectBa U mMaTepuaibl B IMOBCEAHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370pOBbe. be30macHoe UCIoiab30BaHNEe BEUIECTB U
XUMUYECKUX peaknuii B ObiTy. [lepBas moMomis Mpu XMMHYECKHUX OXKOTax H

OTPABJICHUSIX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAaMOTHOCTH.  XHUMHUYECKOE  3arps3HECHHE
okpyxatomer cpeabl [1JIK. Pons XuMum B penieHun 3KOJIOTHIECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YTJIEBOJIOPOJOB (yrojib, MPUPOJHBIN Ta3, HE(PTH),

MIPOJIYKTHI UX NEPepabOTKU, UX POJIb B OBITY U MIPOMBIIIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: HU3y4eHHe 00pa3loB MaTepuaioB (CTEKIIO, CILIaBbI

METaJIJIOB, MOJINMEPHbIE MaTEpPHAJIbl)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHNS K MPeIMEeTHbIM pe3yJibTaTam
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOTI'0 0011ero oopa3oBanusi Ha ocHoBe ®PI'OC

1

[Ipencrasnenue:
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O TI03HABAEMOCTH SBJICHUN MPUPOJbI, MOHHMAaHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKONW HAyKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIel KyIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH YEJIOBEKAa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTAa XUMHU CPEAN APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJIaX MO3HaHMS, B TOM YHCIIE SKCICPUMEHTAIBHBIX U
TEOPETUYECKUX METOJaX MCCIEAOBAHUS BEHIECTB W  MU3YYEHUSA
XUMHYECKUX PEaKIMi; yMEHHE MCIOJb30BaTh MOJCIH IS

00BsCHEHUS CTPOCHUS aTOMOB M MOJIEKYJT

1.3

o chepax npodeccuoHaNbHOM NESTENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKOM HayKd, 4YTO IO3BOJMT OOY4YaIOUIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoeit Oyaymieit mpodeccnoHalbHOM 1eSTeIbHOCTH
U c/ejaTh OCO3HAHHBIM BHIOOP XUMHUHU KaK MPOQUILHOTO MpeaMeTa

IpU [Iepexo/ie Ha YpOBEHb CPeTHEro 00I1ero oopa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOHN XHUMHUUYECKHX 3HAHUM U YMCHHUE IPUMCHATH

CUCTEMY XUMUYICCKUX 3HaHHﬁ, KOTOpas BKIIFOYAcCT:

2.1

Ba)KHEHIIIME XUMHYECKUE IIOHATHS. XMMHYECKHH DJIJIEMEHT, aToM,
MOJIEKYJIa, BEI[ECTBO, MPOCTOE U CIOKHOE BEIIEeCTBO, OJHOPOJAHAS U
HEOJIHOPOJIHAs CMECh, OTHOCHUTENIbHbIE AaTOMHAas W MOJEKYJsIpHas
MaccChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAaHUE, CONb (CpemHsisi), XUMHYecKas
peakuus, peaklUH COCIUHEHHUs, PEaKUUU Pa3lokKEHUs, pPeakUuu
3aMelleHus, Peakuu oOMeHa, TeTIoBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUYECKHE PEAKIMH, PacTBOpP, MAccoBasi JIOJISI XUMUYECKOIO
3JIEMEHTA B CO€MHEHUH, MaccoBasi J10J1s1 U MPOLIEHTHAs: KOHIEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMaA, 3J'ICI(TpOHHBII71 clou aToMa, aTOMHas




opbutanb, paauyc aroma, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBSA3b, dJIEKTPOOTPULATEIILHOCTD, ITOJIIPHAS U HENOJIApHAs
KOBQJICHTHAsI  CBsI3b, MOHHAs  CBS3b, METaUIMYECKas  CBS3b,
KpUCTAJUIMUECKass pelérka (aToMHas, HWOHHAas, MeTaJlJIn4yecKas,
MOJIEKYJIIpHAsi), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEAIEKTPOJIUT,
UIEKTPOIUTHYECKAs AUCCOLMALMA, PEAKUUU HMOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEaKUHMH,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBJICHME, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMbIE peakluy,
CKOpOCTb XUMHYECKOM peakiuu, Kataimsatop, [IJIK, kopposus

MCTaJIIIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XUMHUM: 3aKOH COXPAHEHHsI MacChl,
nepuoguyeckuii  3akoH JI.MI. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpO

2.3

TEOpUn XUMUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TeopHus

3JIEKTPOJIUTUYECKON TUCCOLIUALINN

Brnagenune ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKJITFOYAIOILICH:

3.1

YMEHUE MPaBUIIBHO HCIIOJIb30BATh N3YUCHHBIE BEIIECTBA U MaTEPHAIIbI
(B TOM uYHcie MHUHEpalbHBIC YIOOpEHHS, METaUIbl M CIUIABBHI,
NPOAYKTH TepepadOTKA TPUPOIHBIX HCTOYHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIsS. OpraHu3Ma 4YelIOBeKa; yMEHHE MPOTHO3UPOBAThH BIMSHUE BEIIESCTB

U XUMHYCCKHX ITPOLECCOB HA OPraHu3M 4YCJIIOBCKA M OKPYXKaKOIIYIO

IPUPOJIHYIO CPETY

3.2

YMCHHUEC HUHTCIPpUPOBATL XUMHUYCCKUC 3HAHUA CO 3HAHUSAMH OPYIUX

y‘le6HBIX nmpeaMETOB

3.3

HaJIN4YHC OIIbITa pa6OTBI C pa3IMYHbBIMH HCTOYHHUKaAMHU I/IH(i)OpMaI_II/II/I
10 XHMMHHU (Haquaﬂ U HAYYHO-NOITyJIApHas JIMTCpaTypa, CJIOBApH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaI_II/IIO O B€HOICCTBAX, HX
IMpEeBpalICHUAX 151 MMPAKTUYICCKOM IMPUMCHCHUN u YMCHHC

HCIIOJIb30BaTh €€ s peuIcHus y‘le6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHoBamMu IOHSTHHHOTO arrmapara M CHUMBOJHUYCCKOTO

A3bIKa XMMHH I COCTaBJICHUA (I)OpMy.TI HCOPraHNMYCCKUX BCUICCTB,




YPaBHCHMM  XUMHUYECKUX  PEaKUud; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBuaibHOM)

YMeHue oOBACHATH CBS3b MOJIOXKEHHs 3ieMeHTa B Ilepuonmueckoit

CUCTCMEC C YHCIOBBIMU XapPAKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsia sijpa, oOlee 4Yucio
JJICKTPOHOB), PACIPENCICHHEM JJICKTPOHOB TIO0 JHEPreTHUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUO0B, KATHS U KATbIIUS
IIpencraBnenne O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XAMHYECKHAX JJIEMEHTOB (paJiyc aroMma, JJIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX U CJIOXKHBIX BEMIECTB OT TIIOJOXKEHHS DJIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblXx TMepuUoOJaX U  TJABHBIX
MOJITPYTINAx) U JJIEKTPOHHOTO CTPOSHUS aToMa

7 YMmenue knaccupuIupoBars:

7.1 XHMHUYECKHE DJIEMEHTBI

7.2 HEOPraHMYECKHE BEIIeCTBA

7.3 XMUMHYECKHE PEaKIIUn

8 YMeHue onpeensTh:

81 BAJICHTHOCTh W CTETICHh OKHUCJICHHS XUMHUYECKHUX DJIEMEHTOB, 3apsi

' HMOHa

82 BHUJI XUMHUYECKOW CBSI3M M THUI KPUCTAJUIMUYECKOW CTPYKTYpHI B

' COCAMHEHUSX

8.3 XapaKkTep cpepl B BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHCJIMTEIb M BOCCTAHOBHUTEIIb

9 YMeHne xapakTepu30BaTh (PU3NUECKUE U XUMHUECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHCIOPOJ, O30H, BOJOPOJ, Tpadur, ammas,

9.1 KpeMHHH, a3oT, (ocdop, cepa, XJIop, HATpPUH, KaJIMA, MarHuu,
KaJIbIIUH, aJTFOMUHHMN, JKEJIe30)
CIIOKHBIX BEIECTB, B TOM 4YHCJIE WX BOJHBIX pacTBOPOB (Boja,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJA, OKCHIBI U THUIPOKCHUIBI

9.2 metanoB [-IIA rpynm, amromunus, menu (II), umnka, xeneza (II u

. II1), oxcuapr yrnepona (II u IV), xpemuus (IV), azora u gocdopa (111
u V), cepl (IV u VI), cepuucras, cepHas, a30THCTas, a30THasi,
(docdopHas, yroiapHasi, KpeMHUEBAsI KUCIOTAa U UX COJIH)

9.3 NPOTHO3UPOBATh W XapaKTepu3OBaTh  CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHUA, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTDL ITPOTCKAHUA XUMUUYCCKUX

HpeBpameHMﬁ B pa3JIMYHbIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUSI PEAKLUH, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
10.3 WUTIOCTPUPYIOIIUX ~ XUMHYECKHE CBOMCTBA HM3YUYEHHBIX KJIACCOB
' (Tpymim) HeOpraHU4YeCKUX BEIIECTB
10.4 MOITBEPIKIAIOIINX TCHETHICCKYIO B3aUMOCBSI3b MK Ty HUMU
11 YMeHnue BIUUCIATh (IPOBOJIUTH PACUEThI):
11 OTHOCUTEJIbHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa B COETMHEHNUU
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMUYECKHX pEaKUUd U HaXOOUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MACCy peareHTOB WK MPOAYKTOB pPEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmro/eHue,
1 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YUYEHUU BELIECTB U
' XMUMHYECKUX SIBIICHUH; yMeHHE cQOpMYyIHpoOBaTh MpodiaemMy U
IPEJUIOKUTH MYyTH €€ pelIeHus
125 Oe3omacHON pPabOTHl C XUMHYECKMMM BEIIECTBAMU, XUMHUECKOU
' OCy/I0H 1 TabOpaTopHBIM 000PYI0BaHHEM
npaBHiIaMu 0€30MacHOTO OOpaIEHUs C BEIIECTBAMHU, UCIIOJIb3YEeMbIMU
B TMOBCEHEBHOM JKM3HU, IPABUIIAMU MOBEICHUS B LEISIX COEpeKEHUs
e 3I0POBbsI M OKpYKaloUleil MPUpPOAHON Cpelbl; TOHHMaHuEe Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPraHU3MbBI OMPEIeNEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS M MPEJOTBpAIICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTuyecKuX HaBBHIKOB IJIAHHPOBAHHS M OCYIIECTBICHHUS
CIEYIOIINX XUMUYECKHX IKCTIEPUMEHTOB!
131 U3yYeHHE U OMHCaHue (PU3NIECKIX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMU,; OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKH IPOTEKAHUS XUMUYECKUX PeaKui

13.2

M3Y4CHHE CIIOCOOO0B pa3esieHus cMeceit

13.3

NOJTy4eHHE KHCIOpOoJa M M3YY4EHHE €ro CBOWCTB; IOJIY4EHUE
BOJIOPOJIa U U3YyYEHHE €ro CBOMCTB; IOIy4EHHE YIIIEKUCIOTO ras3a H

HN3YUCHHUC €TI0 CBOI>'ICTB; MOJIY4YCHUC aMMHUaKa U U3y4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACHEHHOW MAacCOBOM  JOJIEeH

PacTBOPEHHOTO BEILIECTBA

135

[IPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIOpaHKa u
dbenondranenHa) sl ONpeAeNeHUs XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeI0UYen

13.6

WCCIICIOBAHUE M OMNMUCAHHE CBOWCTB HEOPTraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3AMMOACHCTBUS KUCIIOT C METAJIJIAMH,
OKCHJaMU  METajulOB,  PAacTBOPUMBIMU W HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOTO MeTajula JPYTMM W3  pacTBOpa  COJIH;
ucciueaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS U

LUHKA

13.7

pelieHne SKCIePUMEHTANIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHNYECKUX COEIMHEHUIY; «DNEKTPOIUTHIECCKAS
IUCcconMalnsay; «BakHeHIIue HeMETaUIbI U HUX COCOUHECHUSI);

«Baxnennne MeTalIbl U UX COCOAUHCHUA»

13.8

XHUMUYECKHE  OKCIIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKAHHS PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIUH Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOPax HOHBI: XJIOPHI-, OPOMUII-,
uoaua-,  cynbdar-, ¢ocdar-, kapOOHAT-,  CHIHMKAT-aHUOHBI,
TUJIPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHUsl, KJIbLUs, AIFOMHHUS,

xkenesa (2+) u xkenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

MNPEACTABIATE  PE3YJIbTATBI  3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIABIATH OSMIIMPUYCCKUC

3aKOHOMCPHOCTU

14.2

YCTAaHABJIMBATDb CBA3U MCKAY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHNYCCKNMU
SABJICHHUAMU U IIpOoHECCaMiU, IPOUCXOJAINMHA B MAKPO- U MUKPOMUPE,

OOBSCHSITH IIPpUYHHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 9JIEMEHTOB COIEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [TepBoHauanbHBIE XUMUYECKUE TTOHATHUS
11 Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus cMece
12 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHX
' aneMeHTOB. [IpocThie 1 CII0KHBIE BEIIECTBA.
13 Xumnueckas Gpopmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 2JIEMEHTOB. CTerneHb
' OKHCIICHUS
3ak0OH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHAs Macca.
14 OtHOcuTeNnbHAsA MOJIEKYJIIpHast Macca. MaccoBast 107151 XAMHYECKOTO 3JIEMEHTa
B COCTMHECHHUH
15 KomnuectBo BemectBa. Monb. MonsipHass macca. MomsipHblii 00BEM Ta30B.
' B3anMocBsI3b KOMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA
16 DU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUUYECKas peakiuss U €€ MpU3HAKU.
' 3aKOH COXpaHEHHUsI MacChl BEUIECTB. XUMHUECKHE YPABHECHUS
5 [Tepuonnueckuii 3akoH u Ilepuomuueckasi cucreMa XUMHYECKHUX HIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB
[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XuMudeckux snementon J[. M.
2.1 MenneneeBa. I[lepuonsl u rpynmnbl. uU3nyeckuid CMBIC MOPAIKOBOTO HOMEpPA,
HOMEpPOB MEPUO/JIa U TPYIIIbI AJIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX sijep. M3oTombl. DiekTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J04Yek aTtoMoB TepBbIX 20 XMMHYECKHX JJIEMEHTOB
Ilepuonnueckoit cucremsl [[.11. Meneneera
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHUYECKHX SJIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kalus, KajblUs (paauyca aToMOB, O3IIEKTPOOTPULIATEIHHOCTH,
2.3 METa/UIMYECKMX M HEMETAUIMYECKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUMU C TIOJIOKEHHEM »3JeMeHTOB B Ilepuommueckoit cucreme u
CTPOEHHEM UX aTOMOB
3 Crpoenue BemiecTsa
Xumuueckass cBsi3b. KoBaneHTHass (monsipHas M HEMOJSpHas)  CBSI3b.
3.1 DIEeKTPOOTPULIATENHHOCTh XUMHUYECKMX  DJIEMEHTOB. HNonHass  cBs3b.

Merannuyeckas CBs3b




3.2

Tumel KpUCTAIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeETauIM4ecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAIMYECKON PEIIETKH U BUAA

XUMHYECKON CBA3U

Baxueiine npeAcTaBUTENIM HEOPraHWYECKHX BewecTB. Hemertamibl u ux

COCAMHCHUS. Merannsl 1 uxX COCAMHCHU A

41

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HecosieoOpa3yromye; OCHOBaHMK (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHWS);
KHUCIOT (KHCIOpPOJCOAEpKalIMe U  OECKUCIOPOJHBIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBI€); COJIEH (CPeIHUX U KUCIIBIX)

4.2

®Ou3NYeCKUe W XMMHYECKHME CBOMCTBA MPOCTHIX  BEIIECTB-HEMETAILIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cepbl, a30Ta, hochopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie U XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIMTHUA,
HaTpus, Kajlusd, Marius W KajJbLusd, allOMUHHA, KCEIIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSIKEHUN METAIIIIOB

4.4

DU3NYECKUE U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:

XJIOPOBOJIOPOJIa, CEPOBOOPOIa, AMMHUAKa

4.5

dusnuecKkue U XUMUYECKHE CBOMCTBA OKCHIOB HemerasioB: cepol (IV, VI),
aszota(ll, 1V, V), dochopa(ll, V), yraepoma(ll, 1V), kpemuus(IV). Ioayuenue

OKCHJIO0B HEMETAJIJIOB

4.6

Xumudeckue cBoictBa oKCcUIoB: MeTaioB |A—IIA rpymm, nuaka, meau(Il) u

xenesza(ll, 11). TTonydeHne OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUU M aM(OTEPHBIX THMAPOKCHAOB (Ha MpUMeEpe
THIPOKCUJIOB  aJIOMUHHMS, Kene3a, UuHKa). [lomydenwe ocHoBaHMU U

aM(bOTEePHBIX TUIPOKCHJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHO, KpeMHUEBOH, yronbHON. OcoObie
XMMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM M a30THOW KHCIIOT.

HOJ'Iy‘ICHI/Ie KHUCJIOT

49

OOu1re xuMu4eckre cBOMCTBa cpeHux coneil. [Tonmyuenue comnei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOpPOAd, KHCJIOPOJd, aMMMaAKa,

YIJICKUCIIOIO ra3a B na60paT0pHH

411

HonyquI/Ie aMMMHakKa, CepHOI>'I U a30THOH KHCJIOT B MMPOMBIIIIJICHHOCTH. O6H_II/IC

CIIOCOOBI MOJIY4YCHUS MCTAJUIOB




412

I'enetnueckas CBA3b MCXKAY KlIacCaMU HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKLIUU

5.1

Knaccugukamus XuMHUECKUX peakuii 0 Pa3IuYHbIM MPU3HAKAM: TI0 YHCITY U
COCTaBYy Yy4YacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, Mo

W3MEHCHHIO CTCTICHEH OKHCICHHS XUMHUYECKUX YJICMEHTOB

5.2

TennoBoit A3 PeKT XUMHUUECKON pPeaklnu, TEPMOXUMUIECKHAE YpaBHEHH. DK30-

1 SHAOTCPMUYCCKHUEC PCAKIUU. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKI/ICJ’II/ITGJ’IBHOBOCCTaHOBI/ITeJ'IBHI:Ie peaKHI/II/I. OKI/ICJ'II/ITGJ'II/I U BOCCTAHOBHUTCIIN.
[Ipoueccbr  okucneHust A BOCCTAaHOBJICHUI. DNIeKTPOHHBIHN Oaitauc

OKHUCIINTEILHOBOCCTAaHOBUTEIBHOM pPCaKkunmn

2.4

Teopust amekTpoTUTHYECKOM aucconnannu. KaTHOHbBI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbIE U cIa0kIe SJICKTPOJIMTEIL. CremneHnb Jucconuanuu

9.5

Peakiun moHHOTO OOMEHa. YCIOBHS MPOTEKAaHUs PEaKIMiA MOHHOTO OOMEHa,

TTOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS pPEaKIni

XHUMHS ¥ OKpYKAOIIAsl cpesia

6.1

BemecrBa u Marepuansl B IOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
UCIOJb30BAHME BELIECTB M XMMHUYECKMX pPEAKIMH B J1a0OpaTopuu U OBITY.

HepBaﬂ IIOMOIIIb ITPHU XUMHUYCCKHUX OXKOrax U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXarouieil cpeapl  (KHCIOTHBIE 10U,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MpeloTBpALICHUS
[Ipenenbras pomyctumas koumeHTpamus BemiecTB (I1K). Ponp xumum B
pPELICHUH DKOJIOTUYECKUX TMpobiieM. VYcuieHue MapHUKOBOro sddexra,

Paspyumi€HUE O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U UX COCIAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIbCKOM Xo3siicTBe. [lpuMeHeHue
METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIICHHOCTH MX COenHEHMH. [IoHsATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC

CIIOCOOBI 3alllUThI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOUHUKH YIIEBOJOPOJOB (Yrojb, MPHUPOJHBIA ra3, HedTsh),

MPOIYKTHI UX MepepaboTKu (OeH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

HepBOHaHaHLHLIe MOHATHS 00 OPraHN4YCCKUX BCUICCTBAX KaK O COCAUMHCHUAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, alICTHUJICH, TAHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE 0 OMOJOTHYECKH BAXKHBIX BCIIICCTBAX: JKUPAX, 6CJ'IK3.X, yriieBoax — v Uux

POJIH B JKMU3HU YCIIOBCKA




PacuéTer:

7.1 1o opMynaM XUMHUYECKUX COSTUHEHUM
7.2 Macchl (MacCoBO) JJOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKUM ypPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos W.I"., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 xknacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue»

Oo6opynoBanue Llentpa «Touka pocTax:

[udposas naboparopuss MO XUMHUU TMpEIHA3HAYEHA [JIs1 TMPOBEICHUS
y4€OHBIX AKCIEPUMEHTOB MO JUCIUIUINHE (U3UKAa B COOTBETCTBUH C YUCOHOM
IPOTrpaMMOM 110 KYpCy «XHUMUS.

Hudpossie mabopaTtopuu Polus, mnpeacTaBiasioT €000 KOMIUICKTHI,
BBITIOJIHEHHBIE Ha 0a3e MHOTO(QYHKIHOHAIBHBIX YCTPOWCTB PETUCTPALUM H
coopa pmanubix LFS, conmepkammux BCTpOEHHBIE CEHCOpPHBIE YCTPOWCTBA,
MOJIKJIFOYaeMble BHEIIHUE TATYUKH, COJepKallux IudpoBbie UHTEphENCHl s
NOAKIIOYEHHS] BHEIIHMX YCTPOMCTB, B TOM 4YHUCJIE Uil KOMMYHHUKAlMH CO
BHEILIHUMH IIPOrpaMMHUPYEMBIMUA KOHTPOJUIEPAMMU.

CocraB KoMIUIeKTa HU(PPOBOH JTa0OPATOPUH 110 XUMUU:

o becnpoBogHON MYyJIBTHAATUHK
becipoBonnoit  mynprumatdyuk  LFS  mpeacraBmsier  coboif  yCTpOWCTBO
MHOTO(YHKIIMOHAJILHOE YCTPOMCTBO pETHCTpalii W cOopa maHHBIX. B
6ecnpoBoHON MyibTUAATYUK LFS mHTErprpoBaH 1BETHON CEHCOPHBINA dKpaH
JUIS OTOOpaK€HUs YHUCIOBOM M rpadudeckodt mHpopMamwu o pe3yibTaTax
U3MEpeHUs1 0e3 HCIOJb30BaHUS BHEIIHUX YCTpOHCTB. [IBETHOW CEHCOPHBIHA
9KpaH MO3BOJSET MPEACTABUTh PE3YyIbTaThl U3MEPEHUSI B HATISAIHON (hopme u
o0OecreuynBaeT BO3MOXXHOCTh  HCIOJB30BaHMS  IMUGPPOBBIX J1aOOpaTOPHid
aBTOHOMHO 0€3 KaKOro-I100 JOMOJHUTEILHOTO MUGPOBOTO 000pyI0BaHHE.
s mepemaun pe3ynbTaToB u3MepeHuil Ha BHemHue [IK winm moOumnbHBIE
YCTPOMCTBA MIPUMEHSIETCS OecrpoBoAHOM mpoTokoa Bluetooth.
B 6ecnipoBoiHON MYIBTHIATIYNK BCTPOCHBI CIEAYIONTUE TATUNKHA:

» Jlatauk pH

» JlaTymK ONTHYECKOU TUIOTHOCTH (KOJIOPUMETD)

» JlaTumk TemmnepaTypsl UCCIEAYEMOM CpeIbl

» JlaT4MK 2JIEKTPUICCKON TPOBOIUMOCTH

« Habop nabopaTopHoii OCHACTKH

« Axceccyapsl 175t paboThl ¢ 1IUpOBOIL TabopaTopueit

o CnpaBoYHO-METOAMYECKUE MATEPUAIIBI



I'paduueckuit  unTepdeiic  mist  paboTel ¢ OECHPOBOIHBIMU
MYJIbTUATYNKAMH

BupTtyanbHblil 1a00paTOPHBIN MPAKTUKYM

JloTIOHUTENbHBIE MaTepUabl.
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