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IHOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma mo XMMHUM Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUs COCTABJICHA
Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM
IporpaMMbl OCHOBHOTO 00111ero obpaszoBanus, npeactaBieHHsix B ®I'OC 00O, a
Takke Ha OcHOBe (emepanbHOM pabodueil mporpaMmbl BOCHUTAHUS U C Y4ETOM
KOHIICTIIMYA TperoAaBaHus y4eOHOro mpeamera «XuMUs» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma mo xumuM Aa€T MPEACTaBICHHE O LENAX, OOIel CTpaTreruu
OoOy4YeHWMsI, BOCTUTAHUS U PA3BUTHUSI 00YUAIONIUXCSl CPEACTBAMHU YYEOHOTr0 MpeaMeTa,
yCTaHAaBIMBAET  O0s3aTeNbHOE  TPEAMETHOE  COJEpXKaHUE, IMperlycMaTpUBaAET
pacmpefeNieHue ero Mo KiaccaM M CTPYKTYPHpPOBaHHE IO pasjaeiaM u TeMaMm
OporpaMMbl MO  XMMHH, OIpEAENSeT KOJWYECTBEHHbIE M  KauyeCTBEHHBIE
XapaKTEPUCTUKU COJIEPKAHUS, PEKOMEHAYEMYIO TIOCIEIOBATEILHOCTh HW3YYEHUS
XUMHUHU ¢ Y4ETOM MEKIIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBS3EH, JOTUKH y4eOHOTO
mporecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaroImuxcs, OMpeneisieT BO3MOXKHOCTH
npeaMera s pealu3aluu  TpeOOBaHMM K pe3yjibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS, a TaKkKe
TpeOOBaHMIA K pe3yIbTaTaM 00y4YeHHUS XUMUU Ha YPOBHE IIeJIeH N3y4deHUs MpeaMeTa U
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATENbHON JEATEIBHOCTH OO0ydYaromierocs 1o
OCBOCHHIO Y4E€OHOT'O COJIEPIKaHMS.

3HaHWE XWUMHH CIY)KHT OCHOBOM it (OpMUPOBAHHS MHUPOBO33PEHUS
00yJaromerocs, ero MpeaCcTaBICHU 0 MaTepUAIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UTrparoT (GopMUpPyEeMble XUMHEH MPEACTABICHUS O B3aMMOIIPEBPAICHUAX SHEPTHH U
00 DSBOJIONMM BEUIECTB B TMPHUPOJE, O MyTAX PEIICHUs TJIOO0AIBHBIX MPOOJIeM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEYECTBA — CBIPHEBOM, DHEPrEeTUYECKOW, MUILEBOM M
AKOJIOTMYECKOM 0€30MacHOCTH, IPOOIIEM 31paBOOXPAaHEHUS.

N3yuenune xumun:

CIIOCOOCTBYET peanu3aii BO3MOKHOCTEH JIJIsi caMOpa3BUTHUS U (popMuUpOBaHUS
KYJIbTYPBI TUYHOCTH, €€ 0011eH 1 GyHKIIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJIaJl B (OPMHpPOBAHHWE MBIIUICHHS W TBOPYECKHX CIIOCOOHOCTEH
OoOy4JarIMnXcs, HABBIKOB WX  CaMOCTOSTEIbHOM  y4eOHOW  JEsTEeNIbHOCTH,
DKCIIEPUMEHTAJIBHBIX M  HWCCJIEAOBATENbCKUX yMEHHUH, HEOOXOAMMBIX Kak B
MTOBCEIHEBHOM JXU3HU, TaK U B TPO(PECCHOHATLHOMN NEeITeTLHOCTH;

3HAKOMHUT CO CICIU(PUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI
L[EJTOCTHOTO B3IJIAJla Ha €IMHCTBO MPUPOJLI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00 YyJarOITNXCS;

crocoOCTBYeT (OPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TPHUPOJE, K YCIIOBEKY, BHOCHT CBOW BKJIaJ] B 3KOJOTHYECKOE
oOpa3zoBaHHEe 00yUYarOIINXCS.

JlanHple HampaBieHUST B OOYYECHUM XHUMHH OOECIEUMBAIOTCS CHEIH(PUKON
colepKaHWsl ~ y4eOHOro  TpeaMeTa,  KOTOPBIA  SBISETCA  TMEAarormdecku



aJanTHPOBAHHBIM OTPAaKEHHEM 0a30BOM HayKM XMMHUHU HA ONPENEIEHHOM 3Tame eé
pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOUIUMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHUYECKOM XMMHUU U HEKOTOPBIX OTAENIBbHBIX 3HAYNMBIX MOHSATUN OPraHUYECKOU
XUMUHU.

CtpykTypa coaep:kaHusi MporpaMMbl IO XUMUU CcHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnoxaxoaa kK e€ usydeHuto. ConepaHUE CKIIAIbIBAETCS W3 CHCTEMBI
MOHATHM O XMMHUYECKOM DJIEMEHTE M BELIECTBE M CHCTEMBI IOHATHH O XMMUYECKOU
peakuuu. OO6e 3THU CUCTEMbl CTPYKTYPHO OpraHW30BaHbl 1O  NPUHIIUITY
NOCJIEIOBATENIBHOTO PA3BUTUSI 3HAHUK HAa OCHOBE TEOPETUYECKUX TNPENCTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOM CBSI3H;

— MPEACTABICHUMN 00 ANEKTPOIUTUUYECKON JUCCOLUALINY BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHMS  pPACCMATPUBAIOTCA HA  OCHOBE  OMIIMPHUYECKHU
MOJIYYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIEOBATEILHO OT OJHOTO
YPOBHSL K APYromy, BBINOJNHSS (PYHKIHUU OOBSICHEHHS] U MPOrHO3MPOBAHUS CBOWCTB,
CTPOECHMSI U BO3MOXKHOCTEH NPAKTUYECKOTO NPUMEHEHHsS M ITOJYYEHHMs] H3y4aeMbIX
BEILIECTB.

OcBoeHue mporpamMmbl MO0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MTPEACTABICHUS
O XMMHMYECKOM COCTABIIAIOIIEW HAYYHOW KapTUHBI MHpPA B JIOTUKE €€ CHUCTEMHOMN
IIPUPOJIBI, LIEHHOCTHOTO OTHOLICHWS K HAay4HOMY 3HAHUIO M METOJaM IIO3HaHUS B
Hayke. 3ydeHne XuMUU NMPOUCXOINUT C MPUBJICUCHUEM 3HAHUM U3 paHEE MU3YYEHHBIX
y4eOHbIX mpeaMeToB: «Okpyxaromuil Mup», «buonorus. 5—7 knaccb» u «Pusuka. 7
KJIACC».

[Tpu u3yyeHUN XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUECKON
HAayKW Kak OOJIAaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUUYECKOW JAesTebHOCTH
YyelloBeKa M KaK OJHOTO K3 KOMIIOHEHTOB MHPOBOHM KYJIbTYphl. 3ajladya y4eOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHMM CUCTEMbl XMMUYECKMX 3HAHUN — Ba)KHEHIINX
(akTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHUX MOJOKEHUW, TOCTYIHBIX 0000UIEHUI
MHUPOBO33PEHYECKOr0 XapaKTepa, A3blka HAyKH, B MPUOOUIEHUU K HAYyYHBIM METOAAM
MO3HAHUSA TPU H3YyYEHUU BEUIECTB M XUMHUYECKUX peakiuii, B (HOpMUpOBaHUHU U
pa3BUTUU TO3HABATENbHBIX YMEHUH M UX NPUMEHEHUHU B y4e€OHO-IIO3HABATEIbHON U
y4eOHO-UCCIIE0BATENbCKOM  JEATENbHOCTH, OCBOEHHMM MpaBWI  O€30MaCHOr0
oOpallleHHsI C BEIIeCTBAaMH B TTIOBCETHEBHOM JKU3HM.

[Ipu W3ydyeHUM XUMHUHU HA YpPOBHE OCHOBHOTO OOIIEro OOpa3OBaHHSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKue e, KaK:

— (opMHpOBaHHE HHTEJUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO pEHICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;



— HAaMpaBJICHHOCTh OOYUYEHHS] HA CHUCTEMATUYECKOEe MPHUOOIIEHHE 00YyYaromuXCcs
K CaMOCTOSITEJIbHOM TO3HABATEIBHON NESITEIbHOCTH, HAYYHBIM METOJaM MO3HaHUS,
(bOopMHPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHre YCIOBUM, CIOCOOCTBYIOIIUX TPHOOPETEHUIO O0YyJarouuMUCS
OMbITa PaA3HOOOpa3HOW JEATENbHOCTHU, TO3HAHUS W CaMOIIO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), HMMEIOMMNX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMUHBIX BUJOB JEATEIbHOCTH,

— ¢opMupoBanue oOmmEeH (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIIC YMEHUN OOBSICHATH U OICHUBATH SBIICHUS OKPYKAIOIIETO
MHpa, UCIIOJIb3Ysl 3HAHUS U OIIBIT, MOJy4YeHHBIC NMPU U3YUYEHUU XUMUU, TPUMEHSITh UX
IpU pelIeHUH MpoOJieM B MOBCETHEBHON KU3HU U TPYOBOM J1€ATEIbHOCTH;

— ¢dopMupoBaHUEe y 00Yy4aIONUXCs TYMAaHUCTUYECKUX OTHONICHHM, MMOHUMAHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW JJIsI BBIPAOOTKHA HKOJOTUYECKH I1€JIeCO00Pa3HOro
MOBEACHUS B OBITY U TPYAOBOU JEATEIBHOCTH B LIEJIAX COXPAHEHUS! CBOETO 3/10POBbS U
OKPY’KAIOIIEH PUPOIHOU CPELBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOIII€UEI0BEUECKUX I[EHHOCTEM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQMIIS U HAMPABIEHHOCTH JalbHEUIIEro 00y4eHusl.

OO6miee yncI0 4acoB, OTBEAEHHBIX IJISI M3YyYEHUS! XUMUU HAa YPOBHE OCHOBHOTO
obmero oOpaszoBanmsi, coctaBisier 136 wacoB: B 8 kmacce — 68 uacoB (2 waca B
Heneno), B 9 kinacce — 68 gacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3WUECKHE CBOWMCTBA BEIIECTB. ATrperaTHOE COCTOSHHUE
BemiecTB. [loHATHE O MeTOoMaxX mo3HaHUS B XUMHHU. UHCThIE BElIeCTBAa U CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAsE AaTOMHasi Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIMHCHUU.

KomuuecTBo BemniectBa. Mosib. MonsipHas Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XAMUYECKUX COCTMHECHUH.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3NUYECKHX CBOMCTB O0O0pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOACHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
ONHMCaHuEe TMPU3HAKOB IMPOTEKAHUS XUMHYECKUX peakiui (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIOCO0O0B pa3/IeNICHHs] CMECEH: C MOMOIBI0 MarHuTa, (QpuibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiime npeacTaBuTeJ M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHHUST KHUCIIOpoJa B JabopaTopuud W MPOMBINUIEHHOCTH. Kpyroopor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]/lyXa, yCWJIEHHE MapHUKOBOro 3¢ (deKTa, pa3pylieHne 030HOBOTO CJIOSI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOIbl. Boma kak pactBoputesb. PacTBOpHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHne NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMcTBa OKCUIOB. [loydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan aktuBHoctm MmetamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUuEeCTBEHHOE OMpENIENICHUE COAEpKaHUsl KHCIOPOAa B BO3AyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAHWE WX CBOMCTB, MOJy4Yy€HUE, COOMpaHUE, PACMO3HABAHHE U HU3YYCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHHE OO0pa3lOB HEOPraHMYECKHMX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJlJla JAPYTMM W3 PacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuognyueckast cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nonoxeHuro B [lepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbI U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BocCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakuy pa3ioKeHUs, COeTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, ra3, GU3NUECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpPANbI, TOpPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, KaIMs, KalbLUHUS W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUNA KPUCTAJUIMYECKONU PEHIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XuMU4ecKuX peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIoBoMYy 3(dekry, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHIO KaTajau3aTtopa). DK30- U IHJOTEPMUUYECKUE PEaKINH, TEPMOXUMUYECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTH xumMudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe O TOMOTEHHBIX W T€TEPOTCHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUA M MOJO0XKEHUE XHUMHYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pPEAKIIMHU. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 31EKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y cjaoBuS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpaIllEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM W coleil B CBeTe€ MPEACTaBICHUHA 00 AIEKTPOIUTUUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOLECCa AUCCOLUMALMM KHCIOT, UIEIOYEeH U COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajKka, BBIJICJICHHE Ta3a, O0Opa3oBaHWE BOMABI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKIUU
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u QuU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, NMOJy4YeHUE, NpPUMEHEHHe. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHW3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MUECKHue CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/AA U Cephl. AJIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (Qu3MUeckMe U XUMHUYECKHE CBoiicTBa (00mMe Kak
NpE/ICTaBUTENsI Kjacca KHCIOT W crnenuduueckue). XHUMUYECKHE pEeaKIuw,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHH B MpUpOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeibl COCNUMHEHUSIMU cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHMS. A30T, PacHpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cporictsa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl AMMOHMS. A30THasg KHUCIOTa, €€ MoiydyeHue, PU3nYecKkrue U XUMHUYECKHEe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHUE OKPYKaIoIel Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BomoEéMOB). docdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (hpochaTtoB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka sneMeHToB |IVA-rpynmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB,  XapakKTEepHbIE  CTENEHU  OKHUCIEHUA.  YTJIEepod,  aUIOTPOMHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepona B npupone. OKcuasl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuUcaoTa U €€ cou, X PU3NUYeCKUue U XUMHUYECKUE CBONCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSAUHEHU X
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUIEH, dTaHOJ, TTIMIEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeliKax, YyrieBoaax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcuae kpemuus (IV) u kpemuueBoi kuciaore. CHIMKATBI, UX HCIIOJb30BaHHE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHI (BO3MOYKHO MCIOJIb30BAaHUE BUAECOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, MW3y4YEHUE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEAECHNE KAYECTBEHHOM peakiiuu Ha Ccyibdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pas3amMu a30THBIX U (HOochHOpHBIX yaoOpeHuH, MmoaydeHue,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO VCIIOJIb30BAHUE BUJIEOMATEPUAJIOB), W3y4YEHUE Mozenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJEHNE KAaUE€CTBEHHBIX peaKkIiui Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MX COeIMHEHU S

OO0uras xapakKTepuCTUKa XMMUYECKUX PJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJuioB. MeTayuinueckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAss  PEMIETKA.  OJEKTPOXUMHUYECKUH  pAX
HanpspKeHu MetaioB. Ousnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue IIeNOYHBIX METAIOB U MX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kanbplus. BaxHeimue coenwHEHHs] Kaiblus (OKCHI, THUIPOKCHJ, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altoMUHUS. AMGOTEpHBbIE CBOMCTBA OKCUAA M THIAPOKCHUIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJIbIUS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUS, KAIbLWS, AIFOMUHUA, IMHKA, JKEJIe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA IMHKA, PEIIEHNE YKCIIEPUMEHTAIIBHBIX 3a]1a4 Mo TeMe «BakHenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas JOMyCTUMAs
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuii IKCnepumenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmoie ceaszu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAy4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusnka: maTepus, aToM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PagUOAKTUBHOCTh, MOJIEKYJa, B3JIEKTPUYECKUW 3apsAll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEIWYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpanbl, TOPHBIE MOPOAIbI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pEe3yJibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOAe OOyYeHHsS XHMHUU B EIUHCTBE Y4eOHOU U
BOCIIUTATENIbHON IESITEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPUHATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUANIN3AIMN 00YyJarOIIUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATBCSI CHUCTEMOW ITO3UTHMBHBIX IIEHHOCTHBIX OpHMEHTALMN U
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOI'0 OTHOILIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY
YU HAy4YHOMY HAcCJICIMI0, TOHMMAaHMs 3HAYEHUS XUMUYECKONM HAyKH B JKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW HH(POPMALMEN O
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIeIOBAaTENbCKOM,  TBOPUECKOM WM JAPYrHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOUIM B IIPOLECCE OTOW Y4YEeOHOM JeATEIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMHUYECKOW pEakLuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHsS MPUPOJbI, B3aUMOCBSI3IX YEJIIOBEKA C
IPUPOJHON CPENOM, O POJIM XMMUU B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHWM IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJNbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEeHHUIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCIEACTBHUA M
HENPUATHE BPEAHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 0, HAPKOTHUKOB, KypeHHs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY U pE3yibTaramM TPYAOBOW NEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBaHUS, MOHUMAaHHUE LIEHHOCTU 3/I0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U )KU3HU JIFOJCH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEM M TMyTeH WX pEemIeHUs MOCPEICTBOM METOIO0B XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUSI  OOIIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTUHE MHpa, M YHUBEpCAIbHbIC YUcOHbBIC TCHCTBUS (IT03HABATCIIbHBIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH IOHSATHSMHM), HCTIOJIb30BaTh
MOHSITHS JJIs1 OOBSICHEHUS OTJCIBbHBIX (PAKTOB U SIBIIEHUHN, BHIOMPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXAY OOBEKTAaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHUE pacCyKAeHHs (MHAYKTHUBHBIC, N€IYKTUBHbIE, [0 aHAJIOTHUHN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ DJEMEHTa), XUMHuuyeckas ¢opMyna M YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJIECTBHBIX TPEICTABICHUN BBISBIATH U XapaKTEPHU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX O0OBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI JUIA (DOPMUPOBAHUS THUIOTE3BI 10
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €0 PE3yNbTar, (OPMYITHPOBATH 0000IICHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(HayyHO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJCPXKAHHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENIBHBIX 3a7a4 ONPEAeTIEHHOT0 TUIIA, MPUOOPETEHUE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMAIBHYIO (OPMY MpEACTaBICHUS UHPOPMALIUUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON AEATENBHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXmaemMoi  TeMbl, (OPMYIHpPOBATH CBOU  MPEIJIOKECHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
J1a60paTOpHOM pabOThI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENBHO ONPENENATh LENH AEATEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3aJlay, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
MPEIOKEHHBIM  aJITOPUTM  JIEUCTBUK IIPA  BBINOJHEHWUU 33JaHAM C Y4ETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPeE3yNbTATOB IO OCBOCHUIO 00s3aTEIHLHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, BHUABI JEATEIBHOCTA IO MOJYYECHHIO HOBOIO 3HAaHUS, €ro
UHTEpIpEeTalliy, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIIHsIX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTUI: aTOM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas 10JIsl XUMHUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TNOHATHH U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs GopMmyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIAMHEHUSX,
MIPUHAUIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIAcCy COEAUMHEHUW IO
dbopmynam, BHI XUMHYECKON CBsi3M (KOBaJe€HTHasT MW WOHHAsA) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKONM 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckoi
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JinyarTh IIOHITUA «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuie «llepuoguyeckas cucremMa XuMHYecKux djaemeHToB J[. .
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIy M COCTaBy YYAcCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENIbHYIO MOJIEKYJIAPHYIO W MOJISIPHYIO MacChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHeHHUEe, 0000IIeHHE, CHCTEeMAaTHU3aluIo, KilacCU(PUKaIUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUSA  XUMHUYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJAa M KHCIOpPOJa), IPHUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM ypPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble H



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakUHuH, NPEAEIbHO JIONyCTUMAas
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATUH U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, MeETa/NIMuecKas) B HEOPraHHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHUMAHHWE: OINUChIBATH U XapaKTepHU30BaTh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHas noArpymma (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B MEPHUOJUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsija  siApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITb  YPABHEHHS JJICKTPOJMTUYECKOM JTHUCCOLMALIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOT'O0 DJJeMEHTa I0 QopMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C HWHCTPYKIMSIMH TII0 BBIMOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEMAaTU3AI[MI0, BBISIBJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonunuecTBo yacoB
Ne HanmeHoBanue pa3ienoB u DJIeKTpPOHHBIE (LU (PPOBBIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTbI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
Xumust — BaxkHas 00JacThb
1.1 eCTeCTBOBHaHUH o 5 2 https://m.edso0.ru/ASRIT4AT6X
IIPAKTUYECKOH J1€ATEIbHOCTH
YesioBeKa
B
1.2 CHICCTEA 1 XHMyHCCHe 15 1 https://m.edso00.ru/JOM9V8V8D
peakuun
Hroro no pazueny 20
Pasnea 2. Bakneiilmme npeacTaBuTe Il HEOPraHU4YeCKUX BellecTB
B .K L
2.1 OSAYX. RHCIOPOA. LIOWATHE 6 https://m.eds00.ru/Q5A8K5W8Y
00 okcumax
Bonopon. I1o €eo
2.2 AOPOXL. ZJonATH 8 1 https://m.edso00.ru/C4H8K6TSE
KHCJIOTax U COJIAX
Bopa. P ! 0
2.3 o, TacTBOpBL. HOMATHE © 5 1 1 https://m.edso00.ru/F1X701B0Q
OCHOBAHHUAX
O
2.4 CHOBHBIC KTACCH! . 11 1 1 https://m.edso0.ru/L3F4R7G0T
HCOPTaHNUYCCKHUX COCANHCHUU
HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

3.1 XUMHu4eckux anemeHTon [l. 1. 7 https://m.edso0.ru/C911K8POM
MenpneneeBa. Ctpoenue
aToMa
XvMHUECKas CBA3b.
3.2 OKucIuTENnHHO- 8 https://m.edsoo.ru/W8COT2E7K
BOCCTAaHOBUTEIIHHBIE PEaAKIINH
Hroro no pazneny 15
Pe3epBHOe Bpems 3 https://m.edso0.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

[10 IIPOT'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KVIIACC

KonunuyectBo yacos
HaunmeHnoBaHue pa3iesioB U TeM JJ1eKTpOHHBIE (HU(pPOBHIe)
Ne /i Kontpoabubie | IlpakTHuyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIEe pecypchl
padoThbI padoThbI
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUU
[ToBTOpEeHME 0JieHne 3HaHUH
1.1 BTOPEHIE 1 YILYDIICHHE SHAHH 5 1 https://m.eds00.ru/GIM5WI3T
OCHOBHBIX Pa3JieJoB Kypca § Kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N p 4 https://m.edso00.ru/R3Z290Q6G4G
peakuui
DnexTpo eckas JUCcCcOoLUaIusl.
1.3 JICKTPOTIHTHHCCIA AMCCOMHIAIA 8 1 1 https://m.eds00.ru/DSREVAQ4A
XUMHUUYECKUE PEaKLUU B PaCTBOPax
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COCAUHEHUS
OO1as xapakTepucTUKa ec
2.1 At XApAKTCPHICTII XHMIHCCIHX 4 1 https://m. eds00.ru/FOWINIF5V
aneMmeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.eds00.ru/S7TL7MIL7S
COCIMHEHUS
OO6m1as xapakTepUCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCTUHEHUS
OO01as xapaKTepuCTHUKa XUMUYECKUX
24 anemeHToB |V A-rpynmel. Yraepon u 8 1 2 https://m.edso00.ru/Q2W5H2K5Y
KPEMHUU U UX COCTUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Paznen 3. Merauibl 1 X COeIMHEHUA

3.1 OO011Me cBolicTBAa METAIJIOB 4 https://m.eds00.ru/C1C6H6T2M
3.2 Bakueiilme MeTaibl U UX COEIUHEHUS 16 https://m.edso0.ru/18G6J7R9U
Hroro no pazgeny 20
Paznen 4. Xumus 1 okpyKammas cpeaa
4.1 BemectBa u Marepurasl B )KU3HHU Y€JIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro mo pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
KonunuecTBo yacos
Ne Hara DJIeKTPOHHBIE IH(POBLIE
Tema ypoka Kontpoabnbie | IlpakTHueckue
n/n Beero HU3Y4eHU S o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
[Ipenmet xumuu. Pons xumun B
1 .T 1 https://m.edsoo.ru/J4C2V8M9V
JKU3HM uesoBeka. Tena u 02.09.2026 p
BEILIECTBA
[Tonatue o MeToax MO3HAHUS B
https://m.edso00.ru/P1O8A5C6T
2 XUMHH L 07.09.2026 = 2
[paktuyeckas padora Ne 1
3 «HpaB_,HHa patots! B n1adopatopmu 1 https://m.edsoo.ru/O5G3E0D8Y
U IPUEMBI 0OpAILICHUS C 09.09.2026
1a00paTOPHBIM 000PYTOBAHUEM)
YucTele BElIECTBA U CMECH.
4 1 https://m.edsoo.ru/X1A2E3M8R
CrniocoOsI pazzienenus cmeceit 14.09.2026 2
[TpakTrueckas padota No 2
) «Pa3znenenue cmeceil (Ha npumepe 1 16.09.2026 https://m.edso0.ru/R6W6Z8F9X
OYHCTKH MMOBAPCHHOMN COJIN )» R
6 A 1 https://m.edsoo.rulJ7R108H1L
TOMBI U MOJICKYJIbI 21.09.2026 p
XHUMHYECKHUE IIIEMEHTBI. 3HAKU
7 1 https://m.edso0.ru/W3U6Q6D7W
(CUMBOJIBI) XUMUYECKUX 93.09.2026 p Q
3JIEMEHTOB
8 IT 1 https://m.edsoo.ru/H2W7W8P3A
POCTBIC U CIIOXKHBIC BEILICCTBA 28.09.2026 p
9 ATOMHO-MOJIEKYJIIPHOE YUYE€HHE 1 https://m.edsoo.ru/EOD1L5NIN



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N

30.09.2026

10

3aKO0H ITOCTOSHCTBA COCTaBa
BEIIeCTB. XUMUYecKas hopmyIa.
BasleHTHOCTH AaTOMOB XMMHUYECKUX
2JIEMEHTOB

05.10.2026

https://m.edsoo.ru/I3Y2G1R4C

11

OtHOCUTENbHAA aTOMHAs Macca.
OTtHOcuTENbHAS. MOJIEKYJISIPHAS
Macca

07.10.2026

https://m.edsoo.ru/FON3S0A9I

12

MaccoBas 107151 XUMHYECKOTO
9JICMEHTA B COCAMHCHUU

12.10.2026

https://m.edsoo.ru/J6 AAW4P1J

13

Komanuectso Bemectsa. Moib.
Monstpnas macca

14.10.2026

https://m.edso0.ru/C2J5K415X

14

15

dusnyeckre ¥ XUMHIECKHE
SIBJIICHHS. XUMHUYeCcKast pcakuusi

[Ipu3Haku u ycinoBus MPOTEKAHUS
XUMHYECKHUX PEaKLUi

19.10.2026

21.10.2026

https://m.edsoo0.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4A8K60

16

3aKkoH COXPAaHCHUS MACChBI
BCIICCTB. Xumudeckue YpaBHCHHA

02.11.2026

https://m.edsoo.ru/P7V8A5Z3D

17

Boruncnenus konuyecTBa, Macchbl
BELIECTBA 110 YPAaBHEHUSIM
XUMHUYECKHX peaKkLuit

04.11.2026

https://m.edsoo.ru/W9S8Y 7727

18

Knaccudukanus xumuaeckux
peakiuii (CoOeTMHEHNUS,
pazoKeHus, 3aMelleHns, 00MeHa)

09.11.2026

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIOMOHOCOB — y4€HBIii-
sHnukiIonenuct. O0o0IeHNnE U
CUCTEMaTH3alus 3HaHU!

11.11.2026

https://m.edsoo0.ru/C2T2E6W6V

20

Kontponsnas padora Nel mo teme

https://m.edsoo.ru/D6E9Q4E9H



https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H

«BemecTBa u XUMHYECKHE
peakuumn»

16.11.2026

21

Boznyx — cmech razos. Cocrtas
BO31yxa. Kucrnopox — snemeHt u
npocToe BeuiecTBo. O30H

18.11.2026

https://m.edsoo.ru/M6A7YOWT7S

22

Ou3nuecKkue 1 XHMUYECKHE
CBOMCTBA KUCJIOpOJia (peaKuu
okucneHus, ropenue). [lonsitue 06
OKCHJIaX

23.11.2026

https://m.eds00.ru/O0Q4H1U5T

23

Crnoco0s! osTydeHus: KUCIopoaa B
nabopaTtopuu u
IIPOMBILUIEHHOCTHU. [Ipumenenne
KHCJIOpo/ia

25.11.2026

https://m.edsoo.ru/F8Q2D2X3H

24

TemnnoBoit 3 ekt xumudeckoit
peaxIyu, OHSITHE O
TEPMOXUMHUYECKOM YPAaBHEHHH,
9K30- ¥ SHAOTEPMUYECKUX
peaknusIx

30.11.2026

https://m.edsoo.ru/Z6H4G9D8W

25

TormumBo (HedTh, yronb U METaH).
3arpsi3HeHue BO3AyXa, CIOCOObI
€ro MpeT0TBPAIICHUS

02.12.2026

https://m.edsoo.ru/Y2Y4M4H1B

26

[Ipaktuyeckas padota Ne 3 o
teme «llomydyenue u cobupanue
KHCJIOPO/a, U3y4EHUE €T
CBOMCTB»

07.12.2026

https://m.edso0.ru/J2X0TOAOD

27

Bonopon — anemMeHT U nmpocToe
BelecTBo. Haxoxaenue B

npupoe

09.12.2026

https://m.edsoo.ru/I8D2B5D7A



https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A

28

dusnueckue U XUMHUUECKUE
cBoiicTBa Bojiopoaa. [lpumenenne
BOZIOpOAA

14.12.2026

https://m.edsoo.ru/Q0A7R7W60

29

TlousiTre 0 KMCIIOTAX U COJSIX

16.12.2026

https://m.edsoo.ru/N711U1E4]

30

Crioco0sI oTydeHus1 BOAOpOaa B
nabopaTopun

21.12.2026

https://m.edsoo.ru/F4AW6U5050

31

[Ipaktuyeckas padora Ne 4 o
teme «llonydenue u cobupanue
BOJIOPO/1a, U3YyUYEHHUE €0 CBOMCTBY

23.12.2026

https://m.edsoo.ru/A8D2B602Z

32

MounsipHbiit 00BEM Ta30B. 3aKOH
ABorajzipo

28.12.2026

https://m.edsoo.ru/W4Y 1W4W8C

33

Borurcienns 00bEMa, KoJudecTBa
BEIIIECTBA T'a3a 10 €r0 U3BECTHOMY
KOJIMYECTBY BE€UICCTBA UJIN
00BEMY

30.12.2026

https://m.edsoo.ru/LOW2K9Q8I

34

Breruncienus o0bEMOB ra3oB 110
YPaBHEHUIO PEAaKIIMU HA OCHOBE
3aKO0HA 00OBEMHBIX OTHOIIICHHI
rasoB

11.01.2027

https://m.edsoo.ru/M7G2D2E3H

35

dusnueckue U XUMUYCCKHE
CBOMCTBA BOJIBI

13.01.2027

https://m.edsoo.ru/F3S5H7H9U

36

CocraB ocHoBauuii. [Toasarue 00
WHAUKATOpax

18.01.2027

https://m.edsoo.ru/I9M1C5U8J

37

Bona xak pactBopuTeb.
HacelieHHbIe ¥ HEHACHILCHHBIE
pacTtBopbl. MaccoBas 10
BELIECTBA B PaCTBOPE

20.01.2027

https://m.edso0.ru/S7Z0N3W2D



https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D

38

[TpakTrueckas padota Ne 5 mo
teme «[IpuroTosneHue pacTBopoB
C OnpeAenEHHON MacCOBOM 10Jer
pPacTBOPEHHOTO BELIECTBA»

25.01.2027

https://m.edsoo.ru/LOV7U6I6H

39

KonTponbnas padora Ne2 no teme
«Kucnopoa. Bonopoa. Boga»

27.01.2027

https://m.edsoo.ru/Y3C8C9C8Z

40

Oxcupl: cocTaB, Kiaccuukanus,
HOMEHKJIaTypa

01.02.2027

https://m.edsoo.ru/D1A6N2BIL

41

[Tonyyenue u xumMu4ecKue
CBOICTBA KUCJIOTHBIX, OCHOBHEIX 1
aM(OTepHBIX OKCUJIOB

03.02.2027

https://m.edsoo.ru/E3USHIWS8V

42

OcCHOBaHUS: COCTAB,
KIaccuduKalys, HOMEHKIATypa

08.02.2027

https://m.edsoo0.ru/C9Z0EIN8V

43

[Tony4yeHne 1 XUMHIECKUE
CBOMCTBA OCHOBAHUI

10.02.2027

https://m.edsoo.ru/W5V208K1E

44

KucnoTtsl: cocTas,
KiaccuduKalys, HOMEHKIATypa

15.02.2027

https://m.edsoo.ru/F4P2A0C3V

45

[TonyueHune u XuMu4YeCcKue
CBOMCTBA KUCJIOT

17.02.2027

https://m.edsoo.ru/B5C1L3L6M

46

Conu (cpenHue): HOMEHKIIAaTypa,
CIOCOOBI OMYyYCHHSI, XUMUYECKHE
CBOICTBa

22.02.2027

https://m.edso0.ru/J4B9OQ5E1X

47

[IpakTrueckas padota Ne 6.
Pemenue OKCIICPUMEHTAJIBHBIX
3a1a4 mo Teme «OCHOBHBIE KJIaCChl
HEOPTaHMUYECKUX COSIUHEHHID)

24.02.2027

https://m.edsoo.ru/E9QX4K8F7W

48

['enernueckas cBs3b MEKIY
KJIACCAMH HEOPTAHMYECKUX

01.03.2027

https://m.edsoo.ru/HOU5D6A0C



https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C

COEIUHEHNN

49

O0001EeHHUE U CUCTEMATU3ALMS
3HAHUH

03.03.2027

https://m.edso0.ru/Q6G9IN5L4B

50

Kontponbnas padora Ne3 o reme
"OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COeAMHEHUN"

10.03.2027

https://m.edsoo.ru/W6J7L5I5P

51

[lepBbIe MOMBITKH KIaCCUPUKAITUN
XUMHUYECKHUX d1eMeHTOB. IlonsTtue
O IpyNIax CXOJHBIX AJIEMEHTOB

15.03.2027

https://m.edsoo.ru/R4S7M4M9N

52

[lepuoguyeckuii 3aK0H U
[Iepnonnueckas cucrema
XUMUUYeCcKux 3yiemeHToB 1. 1.
Menneneesa

17.03.2027

https://m.edsoo.ru/A1B9FOV6C

53

[lepuopl, TpyMNIIBI, MOATPYIIIIHI

22.03.2027

https://m.edsoo.ru/W301I6R2U

54

Crpoenue atomoB. CocTaB
aTOMHBIX sifiep. M3oTorbl

24.03.2027

https://m.edso00.ru/C90Q90773C

55

CrpoeHue 31eKTpOHHBIX 000J10YEeK
aTOMOB 3JIEMEHTOB
[Iepnonnueckoii cucremst . 1.
Menpeneena

05.04.2027

https://m.edso0.ru/O0F6Y5C8B

56

XapakTepUCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 €O MOJIOKECHHUIO B
[Iepnonnueckoii cucreme /1. U.
Menpeneena

07.04.2027

https://m.edsoo0.ru/A9C319Z25W

57

3nauenue [lepuoanueckoro
3aKOHA I Pa3BUTHUS HAYKH U
npaktuku. /. 1. MenneneeB —

12.04.2027

https://m.edso0.ru/K3S31400V



https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V

Y4€HBIN, TIEAAror ¥ rpaXkJIaHuH

PesepBHeIit ypok. O600IICHHE 1
CUCTeMAaTH3AIIHsI 3HAHUH /

58 https://m.edsoo.ru/BOV1I4W6A
Bcepoccuiickas mpoBepoyHas 14.04.2027 :
pabora
KonTponbhas pabora Ne4 o Teme
«Ctpoenue aroma. XuMU4ecKas

59 https://m.edsoo.ru/L2L4K005
cBsi3b» / Beepoccuiickas 19.04.2027 : s Q
npoBepoyHas paborta
9

60 /ICKTPOOTPHIATEILIOCTS aTOMOB https://m.eds00.ru/S6R802X9B
XUMHYECKHUX DIJIEMEHTOB 21.04.2027

61 Honnast xuMuueckas cBsI3b 96.04.2027 https://m.edso0.ru/R201T6L4S
KoBaneHnTHas mosisipHas

h J/m. . N4H4J6F

62 XUMHYECKASA CBSI3b 28.04.2027 ttps: /m.eds00.Mu/G9 L
KoBasientHas HenossipHas

63 https://m.eds00.ru/R5Q417S5K
XUMHUYECKAS CBI3b 05.05.2027 B e

64 CreneHb OKACIEHUS 12.05.2027 https://m.eds00.ru/S8U900D4B
OKUCIUTEIBLHO-

65 https://m.edso0.ru/KOW2Q5Y1C
BOCCTAHOBUTEJIbHBIE PEAKIINU 17.05.2027 D Q

66 O https://m.edsoo.ru/M3D0P4C9Y

KHACIUTENN U BOCCTAHOBUTEIIN 10.05.2027 ps S00.ru

PesepBHelit ypok. O600IICHHE 1
cUCTEMATH3AaIMs 3HAHUN 110 TEME

67 https://m.eds00.ru/S2R4S8M7N
«CTtpoeHne aToma. XuMHUYECKast 24.05.2027 :
CBA3bY»

68 PesepBHelit ypok. O600IICHHE 1 https://m.edso0.ru/SIR1B1L6Q



https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

CHUCTEMaTHU3aluA 3HAHHUI

26.05.2027

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




9 KVIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThsI

IIpakTnyeckue
padoTsbI

Jara
U3yUeHus

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

[Teproauueckuii 3aK0OH.
Ilepnonnueckas cucrema
XHMUYECKUX djiemMeHToB /1. WM.
MeneneeBa

01.09.2026

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX JIEMEHTOB
MEPBBIX TPEX MEPUOIOB

03.09.2026

https://m.edsoo.ru/V8BK9C1C4R

Knaccudukanus n HoMeHKIaTypa
HEOPraHWYeCKUX BEIECTB

08.09.2026

https://m.edsoo0.ru/Q9Y1Y7Z00

Bunpl XuMU4eCcKoU CBSI3U U TUIILI
KPUCTAJUTMUYECKUX PEHIETOK

10.09.2026

https://m.edsoo.ru/R9T4R3J2H

Konrponsnas padora Nel mo
teme «lloBTOpeHue u yriayoneHue
3HAHUI OCHOBHBIX pa3/eiioB
Kypca 8 kiacca»

15.09.2026

https://m.edsoo.ru/R3U4P4C6M

Krnaccudukanus XuMHIecKux
peakuuii o pa3InuHbIM
pU3HaKaM

17.09.2026

https://m.edsoo.ru/H6L106U8O

[Tonsarue o ckopocT
XUMHYeCKor peakuu. [lonstue o
TOMOT'E€HHBIX U I€TEPOre€HHBIX
peakuusax

22.09.2026

https://m.edsoo.ru/Y8B8U8O4I

IToHATHE O XUMHUYECKOM

https://m.eds00.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

paBHOBecuu. DakTopsi,
BIIUSIIOIIIME HA CKOPOCTh
XUMHUYECKON peaKkuu 1
MOJI0KEHNE XUMUUECKOTO
paBHOBECHS

24.09.2026

OKHCIINTENRHO-
BOCCTAHOBUTEJILHBIC PEAKIIUU

29.09.2026

https://m.edso0.ru/G9K901B1A

10

Teopust IIEKTPOITUTHYECKOU
aucconnanuu. CUbHBIE U
ci1abble 3JIEKTPOJIUTHI

01.10.2026

https://m.edsoo.ru/BOO3F108F

11

HNonHble ypaBHEHUS peakinii

06.10.2026

https://m.edsoo.ru/HIN3L8Y7G

12

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHMI B CBETE
npesicTaBIeHU 00
AIEKTPOIUTUYECKON
JUCCOIHAIINHI

08.10.2026

https://m.edsoo0.ru/T3G0X4B9l

13

XHUMHYECKHE CBOMCTBA COJICH B
CBETE MpeJCTaBICHUI 00
AJIEKTPOJIUTUYECKON
JUCCOIHAIINHI

13.10.2026

https://m.edsoo.ru/S1P2W30Q2V

14

[TonsaTHe o rugponuse conen

15.10.2026

https://m.edso00.ru/X90Q4S7R5D

15

O00011eHNE U CUCTEMATH3AIHS
3HAaHUU

20.10.2026

https://m.edsoo.ru/B3H9Q0WON

16

[Tpaktuyeckas padora Ne 1.
«Pemenne 3KcrepuMeHTaTbHBIX
3a7au»

22.10.2026

https://m.edsoo.ru/Y2C9M4K4K



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K

17

Kontponbnas padota Ne2 o
TeMe «NEKTPOITUTHYECKAs
qucconuanus. XuMHYECKHe
pEeaKIK B pacTBOpax»

03.11.2026

https://m.edsoo.ru/A3E5Y1K4F

18

OO6m1as XapaKTepUCTHKA
rajoreHoB. XUMHUYECKHE
CBOICTBA Ha MPUMEPE XJIOpa

05.11.2026

https://m.edsoo.ru/L9Q3U2Z0U

19

Xnoposogopoa. ConsHast
KHCTIOTa, XUMUYECKHE CBOMCTRA,
MOJTy4YeHHUE, IPUMEHEHHE

10.11.2026

https://m.edsoo.ru/\VOY2L8Y0S

20

[IpaxkTrueckas padora Ne 2 o
teMe «lloydenue cosssHON
KHUCJIOTBI, U3yYEHHE €€ CBOUCTBY»

12.11.2026

https://m.edsoo.ru/\V405C7J3Y

21

Bbruncnenus no ypaBHEHUSIM
XUMHUYECKHX PEAKIN, €CIIH OJUH
W3 pEareHTOB JIaH B U30BITKE

17.11.2026

https://m.edsoo.ru/R8ROJ1L5A

22

23

OO01as xapakTepuCcTUKa
aneMeHToB VIA-Tpymmbl

AmnntotporHbie MOAUPUKAITII
cepbl. Haxoxienue cepol 1 eé
COEJIMHEHUH B IPUPOJE.
XUMUYECKUE CBOWCTBA CEPBI

19.11.2026

24.11.2026

https://m.edsoo.ru/USK5E8DOV

https://m.edso0.ru/P8X9L2R2Y

24

CepoBoziopo, CTpOEHHE,
buznyeckre u XuMHUYEeCKue
CBOICTBa

26.11.2026

https://m.edsoo.ru/D1K1F5U6P

25

Oxkcuasl cepol. CepHast KUCOTA,
buznyeckrue u XUMUYECKUe
CBOMCTBA, MPUMEHEHUE

01.12.2026

https://m.edsoo.ru/K2C0D1Y5W



https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W

26

XUMUYECKUE PeaKInu, JexKalme
B OCHOBC HpOMBIHIJ'[eHHOFO
croco0a MoTy4eHHs CEpHOI
KHCIOTBEI. XUMHYECKOE
3arpsi3HEHUE OKpYXKarolen
Cpellbl COeTMHEHUSIMU CEPBI

03.12.2026

https://m.edsoo.ru/V6V8J2S2H

27

Briuuciienne MaccoBOM 101U
BBIXOJa IPOAYKTa peaKLnu

08.12.2026

https://m.edsoo.ru/TSH5M5C6Q

28

OO61mas xapakTepUCTHKA
anemMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJE,
¢du3nvecKue 1 XUMHYECKUE
CBOMCTBA

10.12.2026

https://m.edsoo.ru/J9X6K5E5P

29

AMMMaK, ero pu3n4ecKue u
XMMHUYECKHE CBOMCTBA,
MOJIy4YE€HUE U IPUMEHEHHE

15.12.2026

https://m.edsoo.ru/A2J3E5I5U

30

[Tpaktuueckas padora Ne 3 mo
teme «[lonydeHne ammuaxa,
U3yYCHHE €r0 CBOWCTBY

17.12.2026

https://m.edsoo.ru/H8A8A5G8V

31

A3OTHas KucioTa, e€ pusnueckue
Y XMMHYECKHE CBOMCTBA

22.12.2026

https://m.edsoo.ru/A4S5F4AUOM

32

Hcnonb3zoBaHue HUTPATOB U
COJIEM aMMOHMS B KaUECTBE
MUHEPAJIBHBIX YIOOPEHUIA.
XUMHYECKOE 3arpsi3HEHHE
OKpYXKarolleu cpeasbl
COEMHEHUSIMU a30Ta

24.12.2026

https://m.edso0.ru/G7Y40Q1J6P

33

docdop. Oxcun pochopa (V) u
dbochopnas kucnoTa, puznyeckue

29.12.2026

https://m.edso0.ru/Q5B0G1N3R



https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

U XUMHUYECKUE CBOMCTBA,
MOJTy4eHUe

34

Hcnonb3oBanue (ocdatos B
KaueCTBE MUHEPATbHBIX
ynoOpeHuil. 3arpsi3HeHe
MIPUPOTHON cpenbl pochaTamu

12.01.2027

https://m.edsoo.ru/M4G5H1P30

35

Yraepon, pacnpocTpaHEHHUE B
npupoe, Gu3ndecKue u
XUMUYECKHUE CBOMCTBA

14.01.2027

https://m.edsoo.ru/A9C8F1A41

36

Okcuppl yriaepoaa, ux
(1)I/I3I/I‘-I€CKI/IG U XUMHUYCCKHUEC
CBOICTBA. DKOJIOTHYECCKHUE
pOOJIeMBI, CBSI3aHHBIE C OKCHIOM

yriepoaa (1V)

19.01.2027

https://m.edsoo.ru/P6U7M4KIT

37

VYrosnHasg KUCIOTa U €€ COJIN

21.01.2027

https://m.eds00.ru/T50O1S0F1T

38

[Tpaktuueckas padora Ne 4 o
teme "llonmydeHue yriekucioro
raza. KauecTBeHHas peakuus Ha
KapOoHaT-HOH"

26.01.2027

https://m.edsoo.ru/P6WIW6A4C

39

[lepBoHavanbHBIE MOHATUS 00
OpraHUYEeCKHUX BEILECTBAX KaK O
COEMHEHUAX YIIIepoaa

28.01.2027

https://m.edso0.ru/G506H6 X1E

40

erMHPIfI " €ro COCAMHCHU A

02.02.2027

https://m.edso0.ru/S2F3Z4G3N

41

[Tpaktuyeckas padora Ne 5.
Pemenue skcriepuMeHTaIbHBIX
3a7a4 o reMe «BaxHenmnme

04.02.2027

https://m.edsoo.ru/Y8B8R2E1J



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J

HEMCTAJIbI U UX COCAUHCHUS»

42

KonTponbhas padora Ne3 no
TeMe «Bakueiimune HeMeTaUIbl U
HUX COEIUHEHUI

09.02.2027

https://m.edsoo.ru/K1E4W5F5D

43

OO6m1as XapaKTepUCTHKA
XUMHYECKHUX DIEMEHTOB —
MeTauioB. MeTtamindecKas CBSI3b
A MeTaJlJIn4ecKast
KpUCTaJUIMYECKas peléTka.
du3nyeckue CBOMCTBA METAIOB

11.02.2027

https://m.edso0.ru/Q5M8X3Z6L

44

XUMHYECKHE CBOUCTBA METAJLIOB.

DIIEKTPOXUMUUECKUN DS
HATNPSDKEHUH METAJIOB

16.02.2027

https://m.edsoo.ru/M7GOF6W6K

45

O61mue crnocoObl TOTYYSHHUS
MetaiutoB. CriaBel. Berauciaenust
0 YPaBHCHUSM XUMHYECKHX
peaKuuii, €CJIM OJIUH U3
peareHTOB COACPIKUT MPUMECH

18.02.2027

https://m.edsoo.ru/F9S7U4G5C

46

IlonsiTHE O KOPPO3UU METAIUIOB

25.02.2027

https://m.edsoo.ru/U4T6B8L6C

47

[I{emouHble METAIIIbI

02.03.2027

https://m.edsoo.ru/ESNOF6H7A

48

OKcuabl ¥ THAPOKCUIBI HATPUS U
KaJns

04.03.2027

https://m.edsoo.ru/Q5F4A8Z0U

49

[IlenouHO3eMENBHBIE METAIIIBI —
KaJILIUHA 1 MarHui

09.03.2027

https://m.edso0.ru/R9G4H2L5S

50

Baxxueiimue coefuHEHNUA
KaJIbITHS

11.03.2027

https://m.edsoo.ru/B5B6S0F6R



https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R

51

O00011eHNE U CUCTEMATH3AIINS
3HaHWUHU

16.03.2027

https://m.edso0.ru/Z8S2E1Y6W

52

JKEcTKoCTh BOIBI U CIIOCOOBI €8
yCTpaHEHUS

18.03.2027

https://m.edsoo.ru/U4F1V1P9K

53

[IpaxTrueckas padora Ne 6 o
TeMe "JKECTKOCTEL BOALI U
MeTO]Ibl €€ ycTpaHeHUs"

23.03.2027

https://m.edsoo.ru/T6EQU213W

54

AJTOMUHAT

25.03.2027

https://m.edso0.ru/02U1T4S00

55

AMdoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCHU/IA

06.04.2027

https://m.edso00.ru/T7Z619U3S

56

Keneso

08.04.2027

https://m.edsoo.ru/I2ROK4COE

57

OKcubl, TUIPOKCHUIBI U COIH
xenesa (I) u xenesza (1)

13.04.2027

https://m.edsoo.ru/U2B913V00Q

58

O0001IeHHE U CUCTEMATU3ALUS
3HAHUH

15.04.2027

https://m.edsoo.ru/W6NOH8L7X

59

[TpakTrueckas padota Ne 7.
Pemenue skciepuMeHTaNBHBIX
3a]1a4 1o TeMe «BaxkHeitne
METaJIIbl U UX COCTUHCHUS

20.04.2027

https://m.edsoo.ru/J1IM4T7L4X

60

Borunciienus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIUid, €CIIH OJUH
W3 PEareHTOB JIaH B U30BITKE WU
COZICPKUT IIpUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakiuu

22.04.2027

https://m.edso0.ru/F2G001Y0K

61

O06001IEHNEe U CHCTEMATH3AIHS

https://m.edsoo.ru/W9FSE9L5N



https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N

3HaHUH

27.04.2027

KonTponbhas padora Ne4 o

62 TeMe «BaxHenmne MeTaUIbl U UX 1 99.04.2027 https://m.edsoo.ru/FIEOK9H7N
COEIUHEHUD)
BermecTBa 1 Matepuabl B

63 1 https://m.edsoo.ru/T4P9U7D4B
IIOBCEIHEBHOM KN3HU YEJIOBEKA 04.05.2027 b
X

64 HMquCKoev3arpﬂ3HeHHe 1 https://m.edso0.ru/COU700M3X
OKpY’KaromieH cpeibl 06.05.2027
PoJib XMHH B pelieHun

65 1 https://m.eds00.ru/K9X9A8TOM
9KOJIOTHYECKHX ITPOOIIEM 11.05.2027 0. 20500. 1L
P I .

66 eseperbiil ypok. Obobmenne n 1 https://m.eds00.ru/T5K5V6J3C
cucTeMaTU3alisI 3HAHUKI 13.05.2027
P I . 0600

67 C3CPBHPIM YPOK © ?l crme 1 https://m.edsoo.ru/Y2B8C4H2E
cucTeMaTHU3aNsI 3HaHUI 18.05.2027
P I )

68 e3epBHbiii ypok. OOobmeHHe 1 1 https://m.eds00.ru/B3P1IR2T3V
cUcTeMaTU3alUsI 3HAHUI 20.05.2027

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V




HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHNs

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpeIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: aTOM,
MOJICKYJIa, XUMHUYECKHA OSJIEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOIHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAST aTOMHAas M MOJIGKYJISIpHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JO0JiI XUMHUYECKOTO
DJIEMEHTAa B COCJUHCHUHU, MOJSIPHBIA OOBEM, XMMHYECKas PEaKius,
knaccuuKanus — peakiMid:  peaKlMH  COCAMHEHUs,  pPEaKluu
pa3joKEHUs, peakIuy 3aMCIICHHs, PEaKIUMHu OOMEHa, 5K30- U
SHJIOTCPMHYCCKHAE PEAKIMH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBOp,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MIOHATHH H

MPUMCHSATH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/If/'I

1.3

UCTIOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JJIsl COCTaBJICHUS (OpMYI

BEILECTB U YPABHECHUN XUMUYECKUX pPEaKIU

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOTIO Y4YC€HHA, 3daKOHa

ABoraapo

1.5

OmnpeacIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCIMHCHUAX

1.6

KJ1acCU(UIUPOBATh XMMHUYECKHE peakuuu (110 YHUCIy U COCTaBY

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSAPHYIHO W MOJIAPHYHO MAacCChl

BCIICCTB




1.8

BBIYUCIIATH MACCOBYHO JOJIO XHUMHYCECKOTO 3JICMCHTA II0 (I)OpMy.]'Ie

COCIHNHCHUS,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIIO/IEHUE,
U3MEpEHUe,  MOJCIMPOBAHHE,  OSKCIEPUMEHT  (peasJbHbIi U

MBICJIEHHBIN )

Ilo Teme: «BaxHenmme npeacTaBUTEIN HEOPTaHUUECKUX BEILIECTBY

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OTpeeNATh MPUHAIC)KHOCTh BEIIECTB K OINPEeAeNEHHOMY KIaccy

coelrHeHu# no hopmynam

2.3

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA

24

XapaKTepu3oBaTh (OMUCHIBATH) OONME XHMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTHU IMPOTCKAHHUA XHUMUUYCCKHUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

cleloBaTh IpaBWIaM TOJb30BAaHUS XHUMHUYECKOM TOCylod H
7ab0paTOpHBIM 00OpY/IOBAHHEM, a TaKXKe IpaBUjaM OOpaIleHus ¢
BEUIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMHU 110 BBIIIOJIHEHUIO
Ha6opaTopH51x XUMHWYCCKUX OIBITOB II0 IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HBIX BEIIECTB (BOMOPOAA M KHCIOPOJ]a), MPUTOTOBICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEM PacTBOPEHHOIO
BCIICCTBA, INIAHUPOBATHL U IMPOBOJUTL XUMHUYCCKUC SKCIICPUMCHTHI 1O
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KUCJIOT C TIOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

I[To Tteme: «llepuoamyeckuii 3akoH u Ilepuogmyeckass cucrema
xumuueckux ssemeHtoB J[. M. MenneneeBa. CtpoeHune aTOMOB.

Xumudeckas cBsa3b. OKHCINUTEILHO-BOCCTAHOBUTEIIHLHEIC peakuuun»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHX TOHSTHH: AApO aroma,
AJIEKTPOHHBIM CJIOM aTOMa, aTOMHas OpOuTadb, paguyc aToMa,

XUMHYCCKasA CBA3b, MOJIKIpHAd W HCIOJISIPHAA KOBAJICHTHAA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HWOH, KA4THOH, 4aHUWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHUYECKUEC DJICMEHTHI

3.3

ONHCHIBATh M XapaKTepu3oBaTh TaOimuHyto (Gopmy [leprogmdeckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpynma)» u «mmobounas moxrpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOAbI

3.4

packpbiBaTh cmblci llepuogudeckoro 3axkoHa J[.MI. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAaHUE IIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMHMUYECKHX DJJIEMEHTOB OT HX nosoxeHus B Ilepuonmdeckoit

CHCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwuIe
«Ilepuoanyeckas cucreMa XUMHAYECKHUX 3JIEMEHTOB J.N.
MenyeneeBay ¢ YHCIOBBIMA XapaKTEPHCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX OJIEMEHTOB (COCTaB M 3apsija sApa, oO0IIee YHCIIO

AJIEKTPOHOB U PACTIPEAEIECHUE UX IO ANEKTPOHHBIM CJIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6HHaprIX

COCOMHCHUAX

3.7

Omnpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Ilo Teme: «BemecTBO 1 XUMHUUYECKask PEAKLIUS

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX IIOHSATHUI: pPacTBOD,
AIIEKTPOJIUTBL, HEJJIEKTPOJIMUTHI, 3JIEKTPOJUTHUYECKAsT AMCCOLUALMS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHE,
o0OpaTtumble " HeoOpaTHMBbIe peakuumy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJIUTENb,
BOCCTAHOBUTENb, OKHCJIEHUE W BOCCTAaHOBJICHHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh,  XMMHYECKass  CBA3b  (KOBQJIEHTHas, MOHHas,

MeTaJJIn4eckas), KpUCTAJJIMYecKas peméTka, CIUIaBbl, CKOpPOCTb




1.2

XUMHYECKOU pcaknuuu

HIUTIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MMOHATHHA H

MMPUMCHSATH OTU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaI]_[eHI/Iﬁ

1.3

COCTaBJIAITh YPaBHEHUS JJIEKTPOJUTHYECKONH JIUCCOLMALMU KHUCIOT,
LIeJIOYEH WM COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKqu”I

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XAMHYESCKOM peaKuuu

ITo temam: «HemeTamasl U UX coequHeHUSI» U «MeTamiabl U UX

COCOAMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIME U CTICTIM(UIECCKUE XUMUIECKUE
CBOMCTBA TPOCTHIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkAasi OIMHUCAHUE
pUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX

XAMHYECKHX PEaKLUn

2.2

COCTaBJIAATh YpPaBHCHHA peaKLII/IfI, MOATBCPKAAOIHNX CYHICCTBOBAHNC

T€HETUYECKOH CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTH ITPOTCKAHUA XHMMHUYCCKHX HpeBpaIHeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUAX

24

CJIEIOBAaTh MpaBWJIaM TIOJb30BAHUS XHUMHYECKOW TIOCYIOH U
1a00paTOpHBIM O00OPY/IOBAHUEM, a TaKXKe IpaBUjaM OOpalleHus C
BCIICCTBAMHU B COOTBETCTBUH C HWHCTPYKOHUAMHU 110 BBIIIOJHCHUIO
Ha60paTOprIX XUMHUYCCKUX OMNBITOB IIO TMOJYYCHHIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa M YTIEKHUCIOTO ra3a)

2.5

OPOBOJUTH PEaKIHUM, MOATBEPKIAIONIME KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHI-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT,  Ccyabdart,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METAJIIOB,

MPUCYTCTBYIOIINEC B BOAHBIX pACTBOpAX HCOPIraHUUCCKUX BCIICCTB

[To Teme: «XuMUs U OKpY’KaroIas cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IJIK

BCIICCTBA, KOPPO31d METAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIbHOMN ACATCIIBHOCTH —




aHaMM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMaTU3alINIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€M — Uil  HM3ydYeHHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIMH; €CTeCTBEHHOHAYYHbBIC
METOABl TO3HAHUS — HAOIIOEHUe, W3MEpPEHHe, MOJIeTUPOBAHUE,

AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

11

HpenMeT XUMHUHU. POJIb XUMHUHM B KHU3HH YE€IOBEKA. XHMHSI B CHCTEME HayK.
Tena u BemecTBa. du3nYecKue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC

BCIICCTB

1.2

TTousite 0 MeTonax mo3HaHusa B XuMud. Yucrtele BemecTsa n cmecu. CriocoObl

pasaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI XUMHYECKHX

351eMeHTOB. [IpocThie U C10XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

14

1.5

Xumudeckas: popmyrna. BaneHTHOCT, aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTtaBa  BemecTB. OTHOCUTENbHas  aTOMHAas  Macca.
OTtHOcuTeNbHAs MOJIEKYJIsipHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JI€MEHTa
B COEIMHEHNH

KonnuectBo BemectBa. Moisib. MosispHasi Macca. B3auMoOCBSI3b KOJIMYECTBA,
MacChl W YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmynam

XHUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nuecKkue W XUMHYECKHE SBICHHUS. XHUMHYECKas peakius u e€ MpU3HAKH.
3aKOH COXpaHEHHs] MacChl BEIIeCTB. XUMHUYeckre ypaBHeHus. Knaccuduxanms

XUMHUYECKHUX pPeaKUi (COeNMHEHU, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY10H, C IpaBUIaMU
paGoTrel B Jsaboparopum U npuémMamMu oOpalieHuss ¢ JIAOOPaTOPHBIM
0o0OpyJOBaHMEM, H3yYeHHE U ONHCAaHHWE (HU3NYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U
XMUMHUYECKMX  (rOpeHHe  CBEYM, IPOKAJIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SIBJICHUN, HAOJIONCHWE W OIHMCaHHE
MPU3HAKOB MPOTEKAaHHWS XUMUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pa3ioXKeHHUEe
ruapokcuaa menu(ll) npu HarpeBaHuu, B3aUMOJICHCTBHUE KeJie3a C pacCTBOPOM

comu meu(ll), m3yuenue cmocoOOB pa3aeneHus: cMecel (C MOMOIIBI0 MarHuTa,




(I)I/IJ'IBTPOBaHI/Ie, BBIITAPpUBAHUC, AUCTUIIIALINA, XpOMaTOFpa(I)I/IH), IMPOBCACHUC
O4YUCTKH HOBapCHHOfI coJiy, Ha6J'IIO,Z[eHI/IC " OIIMCaHHUEC PE3YIbTATOB IIPOBEACHUA
OIlbITa, HWIUIIOCTPUPYIOIIETO 3aKOH COXpPAaHCHHSA MACChl, CO3JaHHUC MO,I[CJ'IGﬁ

MOJIEKYI (IIapOCTEPKHEBBIX )

Baxwnerimue npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kuciopon — anemeHT U mpoctoe
BerecTBo. HaxoxaeHue Kuciopoja B Hpupoje, Gu3ndeckne W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrocoObl
MONy4eHUs] KHUCIOpoAa B JabOpaTopud W MPOMBINUIEHHOCTH. KpyroBopoT

KHCJIOpOJa B IIpUPOIC. O30H — AJUIOTpOITHAA MO)II/I(I)I/IKEU_II/IH KHCJIOpOda

2.2

TennoBoil 3PekT XUMUUECKOH peaku, TEPMOXUMHUYECKHUE YPaBHEHUS, IK30-
U 3HJO0TEpMUYECKHE peakuy. TOIIMBO: yroyib U MeTaH. 3arpsi3HeHUE BO3/yXa,

YCWICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — anmemeHT m mpoctoe BemecTBo. HaxoxxaeHue Bopopoaa B NPHUPOJE,
¢u3nueckue M XHUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOObI IOyYEHHS.

Kucnore! 1 commn

2.4

Modsipublii 006EM ra30B. PacuéTsl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HaceiienHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponab pacTBOpOB B MpHUPOJE M B KU3HU 4esloBeKa. KpyroBopor
BOJbI B TMpUPOJE. 3arpsi3HEHHWE MPUPOAHBIX BoA. OxpaHa M OYHKCTKA

MPUPOHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coemuHenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: cosieoOpa3yroniie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U
HecosieoOpasyromue. Homenkiarypa okcuaoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [loimyueHne okcuaoB

2.7

OcuoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuii. DU3NYECKUEe U XUMHUYECKUE CBOMCTBA

ocHoBaHui. [lonydeHne ocHOBaHUNI

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kuciaor. dusnyeckue u
XMMHYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctu MetammoB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @usnyeckrue M XMMHYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

2.11

I'enetnueckas cBsI3b MECXKAY KiIaCCaAMU HCOPTraHNUYCCKUX COeTUHEHUI

XUMHUYECKUI  HKCHEPUMEHT: KauyeCTBEHHOE ONpeACNeHHE  COAEp KaHUs
KHCIIOpO/la B BO3/JyXe, IMOJIy4eHHE, COOMpaHHe, pacliO3HAaBaHUE U H3Yy4YEHUE
CBOMCTB KHCIIOpOJa, HAOMIOeHNE B3aUMOJIEUCTBUS BEIECTB C KHCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHUS U MPEKpallleHus: TOpeHusl (Iokapa), 03HaKOMJIEHHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHHWE MX CBOMCTB, MOJy4YeHUE, coOupaHHe,
pacno3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpoJa (TOpeHue), B3aUMOJIECHCTBUE
Bogopoaa ¢ okcuaom menu(ll) (Bo3MOxKHO MCIONB30BaHUE BUIEOMATEPHATIOB),
HaOmrofleHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOEGHHOCTEH  pacTBOpPEHHUS BEILECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM J0JIEH PaCTBOPEHHOIO
BEIIeCTBA, B3aUMOJICHCTBUME BOJBI C MeTallaMH (HaTpueM U KajblUeM)
(BO3MOXXKHO HCIIOJI30BAaHME BHJIEOMATEPUANIOB), ONIpEEICHHE pPacTBOPOB
KHACJIOT M 1IeJlouedl C MOMOIIbI0 HMHIMKATOpOB, MCCIEOBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOAEHUE W3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M INEJNOYEH, H3ydyeHHUe
B3aumojeicTBust okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBHI, KHUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3aluu, NoJy4yeHHe HEPaCTBOPUMBIX OCHOBAHMIH,
BBITECHEHHWE OJHOr0 MeTalla JApPYyrdM M3 pacTBopa COJIM, pEIIeHHE
9KCIIEPUMEHTANIBHBIX 33/au M0 TeMe «BakHelline Kiacchl HEOPraHMYECKUX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u llepuonndeckas cuctreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUU

3.1

[lepBble TOMBITKH KJIAaCCH(PHUKAIMKA XUMHUYECKUX diieMeHTOB. [loHATHE O
TPYyINIaX CXOJHBIX JJIEMEHTOB (IIEJOYHBIE W IIEIIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHhI, KOTOpble 00pa3yioT amdpOTepHBIC

OKCHUAbI U TUAPOKCHUABI

3.2

[lepnonnueckuit 3axoH. [lepnoanueckas cucreMa XuMu4YeCcKux snemeHToB J[. 1.
Menpeneesa. KoporkonepuoaHas u JUIMHHOIIEpUOAHAS (bopmbI
[lepuonnueckont cucrembl xumuueckux oanemMeHtoB J[.M. Menaeneesa.
Ilepuonbl u rpynnsl. PU3HYECKUI CMBICI IOPAIKOBOIO HOMEpPAa, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX sifep. M3otombl. DnexkTponsl. CTpoeHue

OJICKTPOHHBIX 000/104eEK aTOMOB MEPBBIX 20 XHMHYECKHX 3JIEMEHTOB




[Tepuonnueckont cucremsl .M. Menaeneesa. XapakTepuCTUKa XUMUAYECKOTO

3JIEMEHTA 110 €ro nojoxkeHuto B [lepuoanyeckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH W3MEHEHHsI paJhyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAUIMYECKAX W HEMETAJUIMYECKUX CBOMCTB IO TPYINNAM M IEPHOJAM.
3unauenue [lepumoguueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB U1l pa3BUTHUS Hayku W mpakTuku. J[.I. MenneneeB — y4€HbId U

rpaxxJaaHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (modsipHass W HEMOJSIpHAsi)  CBSI3b.

9JICKTpOOTpI/II_IaTeJ'IBHOCTL XUMHUYECKHUX AJIEMEHTOB. MloHHAas CBI3b

3.6

Crenenp okucieHus. OKUCINTEIFHOBOCCTAHOBUTCIBHEIC pPCaKIu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJICMCTBHME THIPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
niesouei, MPOBEACHUE OMBITOB, WUIIOCTPUPYIOLINX HNPUMEPHl OKUCIUTEIBHO-

BOCCTAHOBUTENIBHBIX PEaKIUil (FOpeHue, peakliuu pa3yioKeHUs, COETUHEHUS )

9 KIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepunonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux siaemeHToB J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XMMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KaJlbLUsi MU HX
COCIMHEHUI B COOTBETCTBUU C IOJIOKEHHEM 3JIEMEHTOB B [lepmonmdeckoit

CUCTCMC U CTPOCHUCM UX AdTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THUMBI KPUCTATNIMYECKHUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BUJa xumuueckoi cBs3u. Kiaccudukanust 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BeIECTB (MEXIyHApOIHAsl M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAIIUXCA K PA3IU4YHBIM  KJaccaM  HEOPTraHWYECKHX  COEIUHECHHH,

TCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakIMid 1Mo pa3IuvHbIM MpU3HAKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIECTB, MO TeIIoBoMYy 3(ddekry, Mo

U3MEHECHHIO CTEICHEH OKHCICHUS XHMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1o y49acCTHrO KaTajau3 aTopa) . JK30- n OHAOTCPMHUYCCKUC pc€aKkuuy,

TEPMOXUMHNYECKUEC YPABHCHUAA. ITonsarue o CKOpPOCTH XHUMHYECKOM p€akuuu

1.4

[lonsiTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKHX peakuusax. [loHsTtue o
TOMOT'€HHBIX M T€TePOreHHBIX peakuusix. [[oHATHE 0 XMMHYECKOM PaBHOBECHH.
@axTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW pEaklUUd U IOJIOKEHHE

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKLUl C HUCIOJB30BAHUEM METOJA

QJICKTPOHHOT'O OanaHca

1.6

Teopust ANEKTPOIUTUUECKON AUCCOIMALMHU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M TUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckor cBs3u. CteneHsb aucconnanuu. CUIIBHBIE U CIA0BIe AIEKTPOJIUTHI.
Peakiiun nonHoro ob6meHa. YCIOBHsI TPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
NIOJIHBIE U COKpALIEHHBbIE WOHHbBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHHUN H COJIE B CBeTE€ TIPEACTABICHUH 00 OSIEKTPOJMTHYECKOM

aucconuanuu. KauecTBeHHbIEe peakiny Ha MOHBL. [loHATHE O rMaponau3e conei

1.7

XUMU4eCKui OKCIICPUMCHT: O3HAKOMJICHUC C MOJICIIMHU KPUCTATNIMYCCKUX
pPEIIETOK HEOPraHMUYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
anmMasa), CIOKHBIX BEIIeCTB (XJIOpUAa HATpHs); MCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOH peakiuu OT BO3ACHCTBUS PA3IHUHBIX (PAKTOPOB;
UCCJIEIOBAHNE  DJIEKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Mpollecca
JMCCOIMAIINU  KUCJIOT, IMIeJiouell u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIUX TMPHU3HAKU
MPOTEKaHUsI PeaKIuii HOHHOTO OOMeHa (00pa3oBaHKE OCA/Ka, BBIJEICHUE ra3a,
o0pa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX pEaKIii (TOPEHUE, PEaKH Pa3IoKEHUs, COCITUHCHHUS);
pacrmo3HaBaHUE HEOPTAHWMYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramner u ux COCIUMHCHUA

2.1

OO6mass xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U GuU3NYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3amMoOIeiCTBHE C MeETajUlaMH, HEMETaUIaMHM, IIeJoYaMu). XJIOPOBOIOPOI.

CosngHasi KMCJI0Ta, XUMHUYECKHUE CBOMCTBA, MOJIy4YeHHE, MpUMEeHeHue. JleiicTBue




XJIOpa U XJIOPOBOAOpPOJAAa Ha OpraHMU3M UYCIIOBCKaA. Baxneiime XJIOpUAbI U UX

HaxXO0XXACHUEC B IIPUPOAC

2.2

O6mas xapakrepuctuka 3yeMeHTOB VIA-rpymnmbel. OCoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucienus. CtpoeHue u puznyecKrue cBOWCTBa
IPOCTBIX BEIIECTB — KHCIOPOAAa M Cepbl. AJIOTPONHbIE MOAUDUKAIIIH
KHCJIOPOJIa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
¢u3nyeckne W XUMHUYECKHE CBoOWcTBA. OKCHIBI CEephl KakK MPEICTaBUTEIN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (PU3NUYECKHE M XMMHYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHCIOT M cnernuduyeckue). XUMHUYECKHe
peaxiuy, Jexale B OCHOBE IMPOMBIIUICHHOTO Croco0a IMOydyeHHs CepHOU
kucnoThl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEAaKUUs Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ coeuMHEeHUil B npupoae. XUMHUYECKoe
3arpsi3HEHHE OKPY)KAIoLeH cpeibl COCTUHEHUSIMHU cepbl (KUCIOTHBIE J0XKIH,

3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €0 MPEeA0TBPAILCHUS

2.3

OO6mas xapakrepuctuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUS. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUax,
ero (u3MYecKne W XMMHUYECKHE CBOICTBa, MOJydyeHHue W mpumenenue. Comu
aMMOHHSI, WX (U3HYECKHEe ¥ XUMHYECKHE CBOWCTBA, TPUMEHEHHUE.
KauecTBenHasi peakiusi Ha MOHbI AMMOHHS. A30THAas KHUCIOTa, €€ MOJIy4eHHeE,
¢u3nueckue W XMMUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Mcnoap3oBaHHE HUTPATOB U COJIEH aMMOHHS B
KauyeCTBE MHHEPAIbHBIX yH00peHUil. XUMUYECKOE 3arpsi3HEHHE OKPYKAIoIIeH
Cpellbl COETUHEHUSMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3AyXa, TOYBBI

1 BOJI0EMOB)

2.4

®docdop, amnorponHsle Moaudukanuu dochopa, GU3MIECKUE U XUMUYECKHE
corictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qunyeckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIBHBIX YA00pEHUN

2.5

OOmas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aJJIOTPOIIHBIE
MOIU(UKAIIMK, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B mpupozge. OKCHIBI yriepoaa,
uX (u3MYecKHe U XUMHUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMOJIy4CHHUC U IIPUMCHCHHUC. DKoJ0oTrHYecKue HpO6J’I€MH, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumore3a rmo0ambHOrO MOTEIUICHUS KIUMaTa; MapHUKOBBIM
a¢dext. YronpHas kuciota U €€ CoiaM, UX (PUINYECKUE U XUMHUYECKUE
CBOIicTBa, moiyuyeHHe M mHpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
noHbl. Mcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3S5IICTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yrinepoga (MeTaH, 3TaH, JTWICH, AaleTWIEH, 3TaHOJ, TIIHUIEPUH, YKCyCHas
kucnota). VX coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOJIOTHUYECKH
BaXXHBIX BELIECTBAaX: JXHpaX, OeJKax, YIrieBoJgaXx — U HUX POJIM B JKU3HU
YyelloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKMX W HEOPraHMYeCKHX

COeIMHEHUH

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOICTBA, IMOJNyYCHHE U
npumeHenne. CoeuHEHUs KpeMHUs B mpupoze. OOmue mpeacTaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinote. CHIMKATBI, UX UCIIOJIH30BAHHUE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BakHeWIne CTpOUTEIbHBIC MaTEepPHAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGrembr Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: M3y4€HHE OOpa3LOB HEOPraHMYECKHUX BELIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLUK Ha XJIOpUA-
MOHBl W HAONIOZCHME MPHU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHME C O0paslamMu XJIOPUIOB
(ramoreHuIOB); O3HAKOMJIEHHME C OO0pa3laMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXKHO  HCHOJB30BaHHE BUACOMATEpHANlOB); HAOIIOJEHUE Tpolecca
oOyrimBaHusl caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI;
M3yYeHUE XUMHYECKUX CBOWCTB pa30aBIICHHON CEPHOW KHCIIOTHI, TPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyiabdar-uoH U HaOmoJeHue Mpu3Haka e€
MPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMU CBOMCTBaAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOYKHO MHCIIOJIb30BAHME BHJIEOMATEpUANIOB), 0O0pa3LamMu
a30THBIX U PocOpHBIX yIOOpEHU; OTyUIeHHE, COOMpPaHKe, PaCcIIO3HABAHUE H
U3Yy4YEHUE CBOMCTB aMMMaKa; MPOBEACHHE KAUECTBEHHBIX pEAKIUl Ha HOH
aMMOHUS U (QochaT-HOH UM H3yYEHHE MPU3HAKOB MX MPOTEKAHMUS,
B3aMMOJICHICTBUE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBI C MEJbIO (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); M3yUYEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmasa, rpaduta, ¢yUiepeHa; O3HAKOMIIGHHE C TMPOIECCOM

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPpOTHUBOra3a; IOJyYCHHC, CO6I/IpaHI/Ie, pacrio3HaBaHUC U HU3YUCHUC CBOICTB
YIJICKUCIIOro rasa; IIPOBCACHHUE Kad€CTBCHHBIX peaKHI/Iﬁ Ha Kap60HaT' u
CUJIMKaT-UOHBI M H3YUYCHHEC IIPHU3HAKOB HX IIPOTCKAHUA; O3HAKOMIICHHE C
nponyKuHeﬁ CHITMKATHOM IMPOMBIINIJICHHOCTH,; PCIICHUEC SKCICPUMCHTAJIBHBIX

3aJa4 I10 TEMC «Baxnaeimme HeMeTamIbl 1 UX COCAUHECHUA»

MeTamisl 1 uX COCIUHCHUA

3.1

OOmrast XxapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosiokeHuss B Ilepuonuueckol cucreMe XUMHUYECKHX dieMeHToB ..
MenpeneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTaminueckas CBs3b U
METaJJIMYEcKasl ~ KpUCTallIMdecKass peméTka. ODJIEKTPOXUMHYECKMH  psij

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

Ou3ruecKkue ¥ XUMHUYECKUE CBOWCTBA MeTaJuIoB. OOIIHMe CrocoObl MOTyYCHUs
MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MojiokeHHe B Ilepumonuyeckoil cucTteMe XHMHUYECKUX
sanemeHToB .M. MenaeneeBa; CTpO€HHE UX aTOMOB; HaXOXKICHHE B MPHUPOJIE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpus M Kauud. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COeIMHEHU

3.4

[llenouHo3eMeIbHBIE  METAIIBI MarHMii M KajJblUHM: IIOJOKCHHE B
ITepuonuueckoit cucreme xumuueckux d1eMeHToB .M. MenneneeBa; cTpoeHue
WX aTOMOB; HaXxOXXJeHHE B mpupojae. Pu3nueckue M XUMHUYECKHE CBOMCTBA
MarHus M Kaiublius. Bakuelmme coequHEHUs KajbIus (OKCHI, THIPOKCHI,

coin). 2KEcTKoCTh BOJBI U CIIOCOOBI €€ YyCTpaHEeHuUs

3.5

Amomunnit: nonoxxeHue B Ileproanueckoil cucTeMe XUMHYECKUX HIIEMEHTOB
.M. Menneneesa; CTpOCHHE aTroma; HaxOXACHUE B mnpupojae. Pusnueckue u
XAUMUYECKHE CBOWCTBA AFOMUHUS. AMGDOTEpPHBIC CBOICTBAa OKCHUJIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneso: nonoxenue B [lepnoanueckoil cucreme XuMuueckux anemeHToB JI.1.
Menzeneesa; CTpOE€HHME aTOMa; HaxXOXIAeHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUIb B coiu xkene3a(ll) u

xene3a(lll), ux cocras, cBoicTBa U OTyYeHUE

XUMUJeCcKu OKCIICPUMCEHT: O3HAKOMIICHHUE C 06pa3uaMH METAaJIJIOB M CIIJIaBOB,

X (U3MYECKHMMH CBOMCTBAMH; H3Y4YE€HHE PE3YyJIbTaTOB KOPPO3HHM METAIIJIOB




(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0co0eHHOCTEH
B3aUMOJICHCTBUA  OKCHJA KaJblUs M HATpUs C BOXOM  (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPHAIIOB); MCCIIEOBAHUE CBOWMCTB JKECTKOW BOIBI;
mporecca TOPEHUs JKeje3a B KHUCIOpPOAE (BO3MOXHO MCIOJb30BaHHE
BU/IEOMATEPHAJIOB); NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA Ha MOHBI
(MarHusi, Kanplusi, amoMuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCAHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMH HaTpus,
Kaauss M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHMS W THUAPOKCHIA
LIMHKA; pEIICHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHelue MeTauisl 1

X COCIUHCHUA»

XuMUs U OKpy>Karoluas cpeaa

4.1

Hosrie MaTepuansl u TexHonoruu. BemiecTBa M mMarepuanbl B MOBCETHEBHOM
KU3HU YelloBeKa. XUMus U 3/10poBbe. be3onacHoe MCHoab30BaHUE BEIIECTB U
XUMHUYECKHX peakuui B ObiTy. IlepBas moMoImip mpu XUMHUYECKHX O0XKOTax U

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arps3HCHHE
okpyxarorieit cpensl [TIK. Pons XuMuu B pelieHUH SKOJIOTHUSCKHUX MPOOIIeM.
[IpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX POJIb B 6BITy " MPOMBIINIJICHHOCTHU

4.3

XUMHYECKUM OKCIICPUMCHT: U3Y4YCHHUC 06pa3u0B MaTepuajaioB (CTCKHO, CIIJIaBbI

MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HAaBa€MOCTU SBJICHUU npupoabl, IMOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMMHYECKOI HAaYKH KakK obOmactu COBpPCMCHHOTI'O
C€CCTCCTBO3HAHWA, KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCJIOBHUAX COBPEMCHHOI'O 06H.ICCTB3.;

IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IIO3HAHHWA, B TOM YHCJIC JSKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAX HMCCICAOBAHUA BCHICCTB U H3YUYCHHA
XHUMHUYCCKHUX peaKHHﬁ; YMECHHE HCIIOJIB30BATH MOACIN JIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cthepax npodhecCHOHATBLHON JACSITEILHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHXKCHHUSAX
XUMHUYECKOW HAyKH, YTO TO3BOJIMUT OOYYAIOIIUMCS paccMaTpUBATh
XMMHIO Kak cepy cBoelt Oyayieit nmpodeccnoHanbHOM eI TeIbHOCTH
U ClielaTh OCO3HAHHBIM BBIOOP XMMHHU KakK MPOQUIBHOTO MpeaMeTa

IIPU MIEPEX0/I€ HAa YPOBEHb CPEIHEr0 00IIEro 00pa3oBaHUs

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II‘/’I, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIINE XHMHUYECKHE TOHATHSA: XHUMHUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHUTEIIbHBIE AaTOMHasi U MOJICKYJIpHas
MAacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, CONb (CpEedHsisA), XUMHUYECKas
peakuusi, peakUud COCOUHEHMs, PEAKUUU pa3JIOKEHUs, pPEeaKIUU
3aMeMIeHUs, peakiuu OOMeHa, TeIruioBoW A(MQEKT peakiy, dK30- H
SHIOTEPMHUYECKHE PEaKIMH, PACTBOP, MaccoBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MacCOBas IOJIsI M TIPOLIEHTHAS KOHIICHTPAIINS

BCHIECTBA B paCTBOPE, AApO aToMa, BHGKT'pOHHI)Iﬁ cIIon aToMa, aTOMHas




opOuTanb, paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHYECKasl CBS3b, DJICKTPOOTPULIATEIBHOCTD, TOJSIPHAS. M HETIOJISIpHAs
KOBAJICHTHAas  CBS3b, HOHHAs  CBA3b, METAJUIMYECKas  CBSA3b,
KpHUCTaJUIMYECKasi pemérka (aroMHas, WOHHAas, MeTaJuInJyecKas,
MOJICKYJIIpHAsi), MOH, KAaTHOH, aHHWOH, JJIEKTPOIUT W HEJIEKTPOJIHT,
JNMEKTPOJINTHYECKAsT  TUCCOLMAIMS, PEAaKMH HMOHHOTO OOMeHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHE M  BOCCTAHOBJICHHUE, 3JIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMbIE peaKIny,
CKOPOCTh XMMHYECKOW peakuuu, Katamuzarop, I[IJIK, xopposus

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHMH: 3aKOH COXpPAaHEHHsS MaccChl,
nepuoauueckuii 3axkoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABora)Jpo

2.3

TEOpUU  XUMHUHU: ATOMHO-MOJICKYJIIpHAsi ~ TEOpHs,  TEOpHs

AJIEKTPOJIUTUYECKON AUCCOUAITUN

Brnagenue ocHOBaMU XMMHUYECKOM IPAaMOTHOCTH, BKIIFOYAIOIIICH:

3.1

YMEHHUE MPaBUIIbHO UCTIOIB30BaTh H3yYEHHbIE BEIIECTBA M MATEPUAIIBI
(B TOM uYHCIe MMHEpaJbHBIE YAOOpPEHHs, METaulbl U CIUIABHI,
OPOAYKTHl TMepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEbCKOM XO3fiCTBE, Ha
HOPOM3BOJICTBE U TOHMMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsS OpraHu3Ma 4eJIoBeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEUIECTB

U XMMHYECKHUX MPOLECCOB HA OPTaHM3M YEJIOBEKa M OKPYKaIOIIYIO

NPUPOAHYIO CPEIY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUUYCCKHEC 3HAHUA CO 3HAHHUAMHU OPYTUX

y4eOHBIX PEAMETOB

3.3

HaJIM4Ke OmbITa paboThl ¢ pa3TUYHBIMU MCTOYHUKAMHU WH(POpMAIUU
N0 XUMHMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAs JHUTEparypa, CIOBapH,

CIIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(I)OpMaI_II/II-O O BC€IICCTBAX, HX
IMPCBPaAlICHHAX u MMPaKTH4ICCKOM IIPUMCHCHUU n YMEHHUC

HCIIOIB30BaTh €€ s peicHus y‘{e6HO'HO3HaBaTeHBHLIX 3aJa4

BnaneHHe OCHOBaMH ITOHSATHHHOI'O amnmapata ¥ CUMBOJIMYECKOTO

SA3bIKa XHUMHHU JJIs1 COCTaBJICHUSA (bOpMy.]'I HCOPTraHNMYCCKUX BCIICCTB,




ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ; OCHOBaMHu XUMHYECKOM

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMmenue oOBACHATH CBSI3b IMOJIOKEHUS 3JeMeHTa B Ilepuoanueckoii

CUCTEMEC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YHCio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB II0 DHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAJIBIIHS
IIpeacraBnenue 0  NEPpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc atoma, JIEeKTPOOTPULIATEIBHOCTH),

6 NPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXCHHS JJIEMEHTOB B
[lepuoanueckoit cucreme (B Manblx TMEpHOJAaX U TJIABHBIX
MOJIPYIIAX) U AIEKTPOHHOTO CTPOEHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XUMHYECKHE 3JIEMEHTHI

7.2 HEOpraHMYECKHE BELIECTBa

7.3 XUMUYECKHUE PEaKIIU

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMUYECKUX DIJIEMEHTOB, 3apsij

. MOHA

8. BUJ] XMMHYECKOH CBS3M M THI KPHUCTAIUTMUECKOH CTPYKTYpHI B

' COEJIMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCJIOT, OCHOBAHH )

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBath (PU3HNUECKHe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATPUM, KaJuii, MarHuu,
KaJIBIIWHA, aTFOMHHHM, KEJIE30)
CIIOXHBIX BELIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHMaK, XJIOPOBOAOPOJN, CEPOBOJAOPOJ, OKCHABI U THUIPOKCHUIBI

9.9 metaiioB |-l1A rpynn, amomunus, meau (1), nuunka, xeneza (Il u

' I11), oxcuaer yrnepona (Il u 1V), xpemuus (1V), asora u docdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 NPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHS, NMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOJXHOCTB IMPOTCKAHUA XUMHUYCCKUX

MpEeBpaLICHHUH B Pa3IMUHbIX YCIOBHIX

YMeHHEe COCTABIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHHUSI PEAKLINM, B

10
TOM YHUCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA HM3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TEHETHYECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHne BIYUCIATH (IPOBOJAUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XHMHUYECKOTO JJIEMEHTA B COSTMHCHHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA M €T0 MacCy, 00BEM Ira30B
114 10 YpPaBHCHHSM XHUMHYCCKHUX PEAKIMHA W HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy pearcHTOB WU MPOYKTOB PEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOJIOIeHue,
11 U3MEpEHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE) IIPU H3yUSCHUH BEIIECTB U
' XUMHUYECKHX SIBICHHH; YyMEHHE C(HOpMYIHpOBATH MpoOJieMy H
MPEJIOKUTH ITYTH €€ PeIeHuUs
122 Oe3omacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU
' nocyA0i U TabopaTOpHBIM 000PyIOBaHUEM
npaBUIIaMy 0E30IaCHOTO OOPAIICHUS C BEIIECTBAMH, UCIIOIB3yEMBbIMU
B [TOBCETHEBHOMW YKM3HH, MPABUIIAMH TIOBEJICHHS B IEIAX COCPEKCHHUS
123 3II0POBbsI M OKPYXKAIOIICH NPUPOMHOW Cpelbl, MOHHUMAaHUE Bpena
' (omacHOCTH) BO3JCHCTBHSI Ha JKHMBBIC OpPTaHH3MBI OIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAMICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hanmuue mpakTHYeCKWX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBICHUS
CIIEIYIOIIUX XUMUYECKUX IKCIIEPUMECHTOB:
131 U3YyYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘ICCKI/IMI/I u XUMHNYCCKHUMH SABJICHUAMM, OIIBITHI,




13.2

WIHTIOCTPUPYIOUEC MMTPU3HAKN TPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

U3y4eHHe CIIOCOO0B pa3/iesieHus: cMeceit

13.3

NOJy4YEeHUE KHCIOPOAAa M M3Y4YEHHE €ro CBOMCTB; IOJydyeHHE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIIOro rasza u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4YCHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAacCOBOM  JIOJIEH

pacTBOPEHHOTO BELIECTBA

135

pPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans oOnpeAeNeHUS XapakTepa Cpelbl B PacTBOpax

KHCJIOT U IIeI0YeH

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIAMU,
OKCHUJAaMU  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMH, COJSIMHU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHEHHUE OJHOIO MeTaula JAPYTMM U3 pacTBopa  COJH;
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTpOHI/ITI/I‘leCKaH
JUCCOoOIaIMAa», «Baxwueilimme HeMmeTamlIbl MU HUX COCIUHCHUA,

«BaxHenmme MeTaJlIbl U UX COCIUHCHUI»

13.8

XMUMHYECKUE  OKCICPHUMEHTBI,  WUIFOCTPUPYIOIIUE  MPU3HAKH
NPOTEKAHUS PEaKIMii MOHHOTO OOMCHA;, KaueCTBEHHBIC PCaKIHHM Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HMOHBI: XJIOPHI-, OPOMHI-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCH/I-HOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aJlFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), IuHKA

14

YmMmenue:

141

14.2

MNPpEACTABIATL PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCJIbCTB, l"pa(bI/IKOB u TaGJ’II/IH U BBbIBJITH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH
YCTaHABJIMBATh CBA3H MCXKY pCaJIbHO Ha6J'II-OI[a€MBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMH H IIPOLCCCaAaMH, IPOUCXOIAINMHA B MAKpO- U MUKPOMHUDPE,

OOBSICHITH MPUYUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘{aHBHBIe XUMHUYCCKUC ITOHATHA

11

YucTele BellecTBa U CMECH. Crioco65b1 pasaciICHUA cMmecel

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue dneMeHThl. CHUMBOJBI  XUMHUUYECKUX

OJICMCHTOB. HpOCTHe " CJIOXKHBIC BCIIICCTBA.

1.3

Xummueckast Gpopmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJIdpHas Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

1.6

KomnyectBo BemecTBa. Monb. MomsipHas macca. MossipHbIE 00BEM Ta30B.
B3aumocBsi3b KoIMYeCTBa, MAcChl M YUCIIa CTPYKTYPHBIX €IMHHUL BEIIECTBA

duznyeckre W XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MACCHI BEIIECTB. XMMHUUYECKUE YPABHEHHUS

Ilepnonnueckuit 3akoH m Ilepuognueckass cucreMa XHMHYECKHX JJIEMEHTOB

J.1. Menneneea. CTpoeHHne aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuoanyeckas cucremMa XUMUYECKUX dJeMeHTOB J[. 1.
Menpneneesa. Ilepuoasl u rpymmbsl. @PU3HYECKUN CMBICH MOPSAAKOBOIO HOMEPA,

HOMCPOB II€pHUoaa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB

[lepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUMU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kalus, Kalbliks (paadyca aTOMOB, 3JIEKTPOOTPUIIATEIHLHOCTH,
METAJUTMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUU C TIOJOXXKEHHEM »3yieMeHTOoB B Ilepumoanueckoil cucreme u

CTPOCHUCM UX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumudeckasgs cBa3b.  KoBajeHTHas (HOJ'ISIpHaH n HeHOHﬂpHaH) CBA3b.
BHCKTPOOTPI/IHaTCHBHOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBs3b.

MeTtamnuueckas CBSI3b




3.2

Turnsl KPUCTAJINIMICCKUX peH_IéTOI( (aTOMHaH, HOHHasd, MeTaJ’IJ’II/I‘ICCKaﬂ),
3aBUCHUMOCTh CBOMCTB B€IIECCTBa OT THIIA KpHCT&J'IJ'IH‘ICCKOfI peHIéTKI/I n BHJA

XHUMHYECKOH CBSI3U

Baxnerimme npeAcTaBUTENM HEOPraHWYECKUWX BemiecTB. Hemeramnmbl u ux

COCAUHCHUA. MeTannisl 1 UX COCAUHCHUSA

4.1

Knaccudpukanuss m HOMEHKIIaTypa HEOPraHMYECKUX COCAMHEHUN: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIEC) u
HeconeoOpasyromue; OCHOBaHUU (MENTOYM W HEPACTBOPUMBIC OCHOBAHUS);
KUCIOT (KUCIOpoJcofepkKalue U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIel (CPEAHMX U KUCIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBA MNPpOCTBIX  BCIICCTB-HECMCTAJIJIOB:

BOJIOPO/Ia, XJI0pa, KUCIOpOo/ia, Cephbl, a30Ta, pocdopa, yrieponaa, KpeMHUS

4.3

dusnueckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlud, Marovusgd W KajJbLUA, aJJlOMUHUSA, KCJIC3a. BHGKTPOXI/IMI/I‘IGCKI/If/'I

PA HAIIPSKEHUN METaJIOB

4.4

du3nyecknue U1 XUMHYSCKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, AMMHAKA

4.5

4.6

dusnueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). Tlonyduenue
OKCHJIOB HEMETAJLIIOB

Xumudeckue cBoiictBa okcuaoB: MeTauioB |A—IIIA rpymn, nmaka, memu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1[uHKa). [lomydeHue ocHOBaHUU ©

aM(OTEPHBIX THAPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIIOT: XJIOPOBOIOPOIHON, CEPOBOIOPOIHOM,
CEPHUCTOM, CepHOU, a30THOHU, (ochOopHO, KpeMHHUEBOH, yrombHOi. OcoObie
XUMUYECKHE CBOWCTBA KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HOJ'IyLIeHI/IC KHUCJIOT

4.9

OO6mue XxuMHYECKUE CBOMCTBA cpenHuX coliei. [Tomyuenue conei

4.10

[lonydyenne, coOupanme, pacro3HaBaHHE BOJIOPONA, KHCIOPOJa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopHu
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[lonyuenune amMMuaka, CepHOM M a30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O01une

CHOCOOBI OTYYEHHUS] METAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HEOPTaHNUYCCKUX COE€IUHEHMI

XuMudeckue pc€akuuu

5.1

Krnaccugukanms XuMu4eckux peakiuii Mo pa3indHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIUU BEHIECTB, IO TemIoBoMy 3¢ dekrty, 1o

HN3MEHCHHIO CTEIICHEH OKMCICHUS XUMHUYECKUX JJIEMEHTOB

5.2

TernoBoii 3G heKT XMMUYECKON peakuy, TEPMOXUMHUYECKIE YPaBHEHHUS. DK30-

1 OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pcaKknuu. OKucnuTeIn U BOCCTAHOBHUTEIIH.
HpOI_ICCCLI OKHUCICHUA n BOCCTAaHOBJICHUA. BHCKTpOHHHﬁ Oatanc

OKHCJIUTEILHOBOCCTAHOBUTEIBHOM pCaKkuu

5.4

TeOpI/Iﬂ 3J'IeKTp0J'II/ITI/I‘{€CKOI71 Aucconranum. KaTI/IOHBI, AHHWOHBI. BHGKTPOJII/ITBI n

HEedJIeKTPoJIUTHI. CHUIIbHBIC U c1a0bIe AIEKTPOJIUThI. CTENeHb JUCCOIHAITTN

5.5

Peakiiun monHoro oOmeHa. YcCJIOBHS MPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa,

TIOJIHBIE ¥ COKPAIEHHBIC NOHHBIE YPABHEHHUS PEAKIUI

XUMHS U OKpyXKarolas cpeaa

6.1

6.2

BemectBa u MaTepuajibl B IMOBCEJHEBHON JKM3HM 4deJOBeKa. be3zomacHoe
HUCIIOJIB30BaHHUEC BCHICCTB M XHMHUYCCKHUX peaKLII/Iﬁ B J'Ia60paT0pI/II/I u GLITy.

HepBaﬂ IIOMOIIb IMPU XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

XUMHUYECKOE 3arps3HEHHE OKpYXKalwImel cpeabl  (KUCIOTHBIC — JOXKIH,
3arps3HEHUE TOYBBI, BO3/lyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[Ipenenpras pomyctumas konmeHtpanus BemiecTB (ITJIK). Ponp xumuum B
pelIeHUH HKOJOTUYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, ¢ocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIUIMHE, MPOMBIIUICHHOCTH MU CeJIbCKOM Xo3zsiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAanHeHuil. [lonsaTHe o KOppo3uu METaIoB, OCHOBHBIE

CITOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpuponHble HUCTOYHHKHU YIIEBOJIOPOAOB (yroyib, MPUPOAHBIN Tra3, HeTh),

MPOYKTHI X MepepadoTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbpHblE TOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COCTUHEHHSIX
yraepona (MeTaH, 3TaH, TUJICH, alleTHJICH, STaHOJ, TIMIIEPUH, YKCYCHAs! KHCIIOTA).
[NonsiTHe 0 OMOJIOTMYECKN BAYKHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YriieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o ¢popMysnaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmoHepHoe obmecTBo «M3aaTenbcTBO «IIpocBerienney
* Xumus, 9 ximacce/ I'abpuensa O.C., Octpoymos U.I"., Cnaakxos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumust: 8 kiacc: 0a30BbIi ypoBeHb. Pabouas terpans/ O.C. 'abpuensn, NU.I.
Octpoymos, C.A. CnankoB.- Mocksa: [IpocBenienue, 2023 1.

-Xumus: 9 kimacc: 6a30Bbiid ypoBeHb. Pabouas rerpaas/ O.C. N'abpuensn, U.T.
Octpoymos, C.A. Cnankos.- Mocksa: [Ipocsemienue, 2023 1.

-Xumus: 8 kiacc: 6a30BbIi ypoBeHb. TeTpaab AJisl 1a0OpaTOPHBIX OIMBITOB U
npaktuueckux padot/ O.C. IN'abpuensn, U.B. Akcénona, N.I". OcTtpoymoB.-
Mockaa: ITpocsemienue, 2021 1.

-Xumusi: 9 kimacc: 6a30BbIi ypOBEHb. TeTpaib M5 JTa0OpaTOPHBIX OIMBITOB U
npaktuueckux padot/ O.C. I'abpuensin, U.B. Akcénona, U.I'. OctpoymoB.-
Mockga: IIpocsemienue, 2023 1.

-Xumusi: 8 kinacc: 0a30Bbli ypoBeHb. [IpoBepoyHbIe U KOHTPOJIbHBIE padOThI/
O.C. I'abpuensn, I'.I". JIpicoBa.- Mocksa: [Ipocsemenune, 2023 r.

-Xumus: 9 kinacc: 6a30BbIi ypoBeHb. [[poBepodyHbIe M KOHTPOJIBHBIE pa0OTHI/



O.C. I'abpuensn, I'.I". JIsicoBa.- Mocksa: [Ipocsemenune, 2023 r.
-Ypoku xumuu B 8 kiacce. Meroaunueckoe nmocooue/ M.B. Akcénora, C.A.

Cnankos, .I'. Octpoymog, O.C. I'abpuenss.- Mocksa: IIpocsemenue, 2022 r.

HNPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HUHTEPHET

http://him.1september.ru

http://shool-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/

http://chemistry.narod.ru

http://him-school.ru






