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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM IMPOrpaMMbl O XHMMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM i (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEIbCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B pOpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOmMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBJICHUS B OOYYEHHH XWMHUHM OOECIEYMBAIOTCS CHEIU(pUKON
cColepKaHUsl  ydeOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCS  TEAarOTHYeCKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHHUA O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTndyeckne 3HAHHMS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIIONHSS (YHKUMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXXHOCTEH IPAKTUYECKOIO IMPUMEHEHUS U MOJYyYCHHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO H
METOJaM NO3HAaHUs B Hayke. M3yueHue XMMHH NPOUCXOOUT C IPHUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MnpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiacey.

[Ipy wW3yyeHUH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDBI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, fA3blka HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TIPU W3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BaTENbCKON
JeSITEIbBHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalieHus C BEIIeCTBAaMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAauYEHUE MPUOOPENH TaKHE 11U, KaK:



— (dopmupoBaHre HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PELICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
OOyJarommxcss K CaMOCTOSTEIBLHOW IO03HABATEIBLHON JEATEILHOCTH, HAYYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢opmupoBanue oOmEeld Q(YHKIUOHAILHONM W  €CTECTBEHHO-HAYyYHOMU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEro MHpA, MCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOjeM B IOBCEAHEBHON J>KM3HU U
TPYAOBOM JIESITEIbHOCTH;

— ¢opmupoBaHue y OOydYalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUIH,
MOHUMAHUS IICHHOCTH XUMHUYECKAX 3HAHWA I BBIPAOOTKH JKOJOTHYCCKU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO dYacoB, OTBEACHHBIX I HW3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOT0 00111ero o0pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. DuU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0l XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MAacchl BeLIECTB. XuUMuueckue ypaBHeHUs. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamu oOpalleHus: ¢ JIabopaToOpHbBIM 00OpPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SABJIEHUH, HAOIIOAEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHHE CIOCOOOB pa3lelieHus CMecel: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MAacChl, CO3/JaHHME MOJEJIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KuUciopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monspabiii 00BEM ra3oB. Pacd€Tsl Mo XUMHUUYECKHUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoOZie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpPOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalieHus: TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpasllaMu OKCHIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHue oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJIaMH, PEaKIuid HEeUTpaiu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



IHepuoanueckunit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB IlepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
TpaXKJaHVH.

Xumudeckas cBa3b. KoBajieHTHass (ToJisipHAss W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipoueccrl OKUCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mesxwcnpeomemnbnie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCMOJIb30BaHHE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHATUM, SIBJISIOIIMXCS CUCTEMHBIMH JIJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO0mue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAYYHBIM (haKT, TUIoTe3a, TEopusl,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusznkKa: marepus, aroM, DOJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: porocunTes, npixanue, ouochepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIC PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIus

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUONOB, Kalus, KalblUUi H UX
COCIMHEHNUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIUM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YpaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHEe 0 TOMOTre€HHBIX U TeTepPOreHHBIX
peakiusx. [lonstue o xkaranuse. [lonstue o xumuueckoM paBHoBecHu. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKUUU U IIOJOKECHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENLHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEILHON peaKiuu. CocraBnenue YPaBHEHUMU

OKHUCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annoHbl. MeXaHU3M IHUCCOLMALIMU BEILIECTB C PA3JIMYHBIMU BUIAMU
xumuueckoi cBsizu. Crenens aucconranuu. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTasioB (rpadura W anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON pEeaKLHH
OT BO3JCHCTBUS pa3iIMYHBIX (PAKTOPOB, MCCIEAOBAHUE DIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IpoOLEcca AWCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJACHHE  OIbITOB,



WUTIOCTPUPYIOMIMX ~ MPHU3HAKM  MPOTEKaHUs  peakuuil  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHUWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1ay.

Hemertanibl U MX coeinHEeHUS

OOmrast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTEHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KucCIoTa, XUMUYECKHE CBOMCTBA, IOJYyYECHHE, NMpUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHe XJIOpUIBl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QuU3NYECKHE M XUMHUYECKHE CBoilcTBa (oOmipe Kak
NPEACTaBUTENS Kjacca KHCIOT W cleuu@uyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallie B OCHOBE MMPOMBILUIEHHOTO CHoco0a MOJMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COENMHEHHMA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pACIpPOCTPAHEHHE B IMPUPOE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, oJyyeHue U npuMeHeHnue. Conn aMMOHMUS,
uX pU3nYecKue U XUMHUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJdydyeHue, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crheuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
yno0opeHuil. XuMru4ecKoe 3arpsi3HeHUE OKPYKaIoIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nosnydyenue. Mcnonb3oBanue pocaToB B KAUYECTBE MUHEPATBHBIX YIOOPEHUH.

O6mast xapaktepuctuka smemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(uUKalMKU, PpAcIpoCTpaHeHWEe B MpUPOAe, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancop6uus. KpyroBopot yriaepoaa B npupoae. OKCuibl yriaepoaa, ux



bu3nUecKkue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJUMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (HU3MUYECKue U XMMHYECKHE CBOICTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KACIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHI WX TepepaboTku (OeH3WH), UX pOJib B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, O€NIKaxX, yriieBoJax — U UX
poJiMi B JKM3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupoge. OOmue mnpencTtaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaAHMS
CTPOUTENIbHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHL, OTPAKAIOIIHME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUWHEHHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACHUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakIuK Ha Cyabdar-
WOH W HaOJIOJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YAOOpEHUH, MOTydEHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHne NpU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOra3a, MoJIy4eHHe, COOMpaHue, paclo3HaBaHUE U H3YYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHele HeMeTaluIbl U UX COCTMHEHUSD.

MeTaJsibl 1 KX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HanpspkeHuil MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
CIIOCOOBI TIONIY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoOH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepmoamyeckoil cucremMe XMMHYECKHUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABI HATpusi W Kanusg. [IpruMeHeHHe MIEOYHBIX METAUIOB U HUX
COCIUHECHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuil HW  KaJblMW: TIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
UX aTOMOB, HaXO0XJICHHE B Ipupojie. PU3nyeckre 1 XMMUYECKHE CBOMCTBA MAarHus
U Kanpluda. Baxseimue coeauHEHUS Kaiblidsg (OKCUJ, TUIPOKCH, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AltoMuHUN: TIo10)keHue B [leprondeckor cCuCTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMma, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA altoMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AITIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA xkene3a. OKCHIbI, TuIpoKcuabl U conu xxenesa (I1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIIMA HAa WOHBI: MarHus, KaJbllMs, AJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BUJICOMATEPHUAIIOB), CCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a71a4 10 TeMe «Baxuelue
METAJUIbI U KX COEUHEHHUS.

XHMHUA M OKpY:KaoUias cpeaa



BemecrBa u Marepuansl B NOBCEIHEBHOM JKM3HM 4eJOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BeulecTs, aanee — [1JIK). Poias xuMun B perieHnun 3K0JI0THYeCKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

H3y4yeHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIE
MaTepHabl).

Mesicnpeomemmunie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsifi, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
peméTka, CIUlaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHHS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUU C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CHOCOOCTBYIOT MpoIeccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00yUYarOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAMA W
pacIIMpEHUE ONBbITA AESITENILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSIX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUE TIPEIICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aHUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MM03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMOOOpa30BaHUIO, TMPOEKTHOM U HCCIEN0BATENIbCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KWU3HU, OCO3HAHUE TMOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYECKOMY U3yUeHUI0 Tpodeccuii U Tpyia pa3IndHOro Poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPUPOJEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JUIsS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPeaMETOB (GOPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOU
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEpHbIC



IPU3HAKH, YCTAaHABIMBATh B3aHMOCBS3b C JPYTMMHU MOHSTHUSIMU), HUCIIOIb30BAThH
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pACCYkACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 10 aHAJIOTUHN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEACTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBISATh U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU W3YyYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKLUi,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs (OPMUPOBAHUS THUIIOTE3bI 1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (POPMYIUPOBATH 000OIIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3MyYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOIYyYaeMyl0 U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAILlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHUS] XMMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HHUKAIOIIMX MpOOJieM Ha OCHOBE Yu€Ta OOIIMX HHTEPECOB M COIJIACOBaHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHUE CaMOCTOSITEIbHO OMNPEACNSTh LEIU JEATEIbHOCTH, [UIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM  JICMCTBUI TPHU BBINOJHEHUH 3aJaHU C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHUBATh COOTBETCTBHUE IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHON 1€, YMEHHUE
MCIIOJIB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, MpeijlaraeMble B YCIOBUU 3aJaHUMN.

HNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBLHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JnercTBul, crnermuduUecKkue IS IpeAMETHOM o0jacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUI:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUW 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10JIs1 XUMHUUYECKOTO JIEMEHTa B COCMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEICHBb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaUs peakiuil: peakiuu
COCIMHEHUS, PEaKIMu pPa3JIoKEHUs, PEaKIUU 3aMEIICHUs, peaKiuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEII0BON A((EKT peakiin,
AIpO aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PaaUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAsl CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(MponeHTHAsE KOHLIEHTpAIusi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHWMHUYECKHX TOHATUA H
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPaBHEHUIN XUMHUYECKUX PEAKIINA;

OTPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynmna (b-rpyrmma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE€ HMMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0Ilee YUCI0 IECKTPOHOB
U pacrpeesieHUue uX Mo JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi OMMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCIMHEHHS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEPALMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3alMIo, KJacCHU(pHUKAIHUIO,
BBISIBJICHUE MPUYUHHO--CJICJACTBEHHBIX CBA3EH — ISl U3YyUYECHUS] CBOMICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTeCTBEHHO-HAY4YHbIE METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );



CIENOBAaTh  IpaBWjaM  MOJIb30BAaHUS  XUMHUYECKOW  MOCYyIOM |
7a0b0paTOpHBIM  000pPYJIOBaHHMEM, a TaKXKe TMpaBuUiiaM OOpallleHUus C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKUHUSIMHA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPENCIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJJAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  DKCHEPUMEHTHI IO
PACIIO3HABAHMUIO PACTBOPOB LIEIOYEH M KUCIOT C IOMOIIBIO HHANKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 Kkiacce npeMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSATHUN: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEHIECTBO,
CJI0’KHOE BEWIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENECHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBbIE pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTMYecKas), KpUCTANIMYECKash penieéTtka, KOppo3usi METaJlIoB,
CIJIaBbl, CKOPOCTb XHMHYECKOW PEAKIMHU, MPEACIbHO JOMyCTUMAs
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiam, BHUJI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHMUMAHHWE: OINKWChIBATH M XapaKTePU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pa3iInyarth TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U



pacnpeneneHue WX 0 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MCHECHHUHU CBOWCTB 3JICMEHTOB M UX COCIUHCHUHN B
npejenax MaJlbIX MEPHOJIOB U TJIaBHBIX MOATPYII C YUYETOM CTPOSHHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy M COCTaBY Y4YacTBYIOIIMX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME WU CHCHIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTHIX MW CIIOXHBIX BEIIECTB, TMOITBEPXKAAas OIMCAHUC
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITH YPaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIUAIIANA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIEeMEHTa 1o (dopmye
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpamieHus ¢
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kKapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIIBHON NEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEMATU3AIMI0, BBISBICHUE
IPUYUHHO-CJICJACTBEHHBIX CBS3€H — JUIA M3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBo 4acoB
Ne HaumenoBaHue pa3jieioB u
KonTposabHubie
n/n TeM NPOrpaMMbl Bcero
padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
XuMusg — BakHas 00/1acTh
€CTECTBO3HAHUSA U
11 N 5 0
MPaKTUYECKON JNeATEIbHOCTH
YyeJoBeKa
BelectBa 1 XuMHueCcKe
1.2 H 15 1
peakiuu
Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
Boznyx. Kucnopog. [lonstue

2.1 6 0
00 okcHaax

29 Bonopoa.Ilonstue o kucnorax 8 0
U COJIIX

23 Bona. PactBopsr. [Tonsitue 06 5 1

OCHOBAHHUAX

OCHOBHBIE KJIACCHI
2.4 . 11 1
HEOPraHMYECKUX COCAMHEHUN

Hroro no paszneny 30

IIpakTn4yeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/ibHbIE PecypChl

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

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41837c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6anoreka LIOK
https://m.edsoo.ru/7f41837c

bu6anoreka LIOK
https://m.edsoo.ru/7f41837c

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHune aToMoOB.

Xumuueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTE/IbHbIE pe€aKnuu

Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1 7 0
XUMHYECKHX d1eMeHToB /1. H.
Mennene-eBa. CTpoeHne aroma

3.2 XuMmudeckas CBA3b. 8 1

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubanoreka LJOK


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

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

https://m.edsoo.ru/7f41837¢c

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

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

KoanuecTBo 4acoB

HaunmenoBaHmue pa3xesioB 1 TEM

Ne n/m
IporpamMmmaI Bceero
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHue U yriydieHrne 3HaHui 5
OCHOBHBIX Pa3/IeNoB Kypca § Kiiacca
19 OCHOBHULIG 3aKOHOMEPHOCTH XMMUYECKUX 4
peaximii
13 DIEKTPOTUTHYECKAS TUCCOIHAIINS. 8
XUMHUYECKUE peakiy B pacTBOpax
Uroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO61mas xapakTepUCTHKA XUMUYECKUX 4
snemeHToB VIIA-rpynmnsl. ["'anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COEZIMHEHUs
OO11ast XapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7
COEZIMHEHUs
OO11ast XxapaKTepUCTHKA XUMHYECKUX
2.4 anemeHTOB |V A-Tpymnmsl. Yriepon u 8
KPEMHHUHN ¥ UX COCTUHECHUS
Hroro 1o pasneny 25
Paszpnen 3. Merasuibl B UX COEIMHEHHS
3.1 OO6u1me cBoicTBa METAIIIOB 4
3.2 Baxxueiie MeTauibl 1 UX COSIUHEHUS 16

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

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

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636



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

Uroro no pazgeny
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa

4.1 BemectBa 1 MmaTepuaisl B )KM3HU YEJIOBEKA
Hroro no pazgeny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Jr:[;-)n Tema ypoka

10

11

[Ipenmer xumuu. Poiap XuMuu B )KU3HU
yeJjoBeka. Tea U BelmecTsa

Ilonstue o METOAaX IIO3HAaHUA B XUMHHU

[IpaxTuueckas padbora Ne 1 «IIpasuia
paboTHI B 1a00paTOPUU U IPUEMBI
oOparnieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM

Yucrtsle BemecTBa U cmecu. CrocoOsl
pa3aeneHus cMecen

[IpakTnueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYUCTKHU NTOBAapEHHOU COJIN)»

ATOMBI U MOJIEKYJIBI

XHUMHYECKHUE DJIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB

HpOCTLIC 1 CJIOXKHBIC BCIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.
Xumuueckas popmyna. BaneHTHOCTb
aTOMOB XMMHYECKHUX 3JIEMEHTOB

OTHOcHuTEeNnbHAsA aTOMHAs Macca.

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

Jara

HU3YyYCHUHA

DJIEeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

12

13

14

15

16

17

18

19

20

21

22

23

24

OTtHOCHUTENbHAS MOJICKYJISIpHas Macca

MaccoBas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHHUHA

KommmuectBo BemecrBa. Moub.
MomnsipHast macca

PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS.
XuMuueckas peakuus

[Ipu3Haky u ycioBus NPOTEKAHUS
XUMHUYECKHUX PEaKIUH

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XUMHUUECKUE YPaBHEHHUSI

BrrunciieHus: KoJMuecTBa, MacChl
BEIIECTBA 10 YPAaBHEHUSIM XUMHUYCCKUX
peakuuii

Knaccudukanmsi XuMHUUECKUX peaKIHid
(coenuHeHus, pa3IoKeHHUS,
3aMeleHus, o0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHukIoneauct. O0o0mEeHne 1
CHCTEMATH3alMs 3HAHUI

KonrtponsHas padora Nel no reme
«BeniecTBa 1 XUMUYECKHE PEAKLIUM

Boznyx — cmech razoB. Coctas
Bo3ayxa. Kucinopon — snemenT u
mpoctoe BemiecTBo. O30H
Ou3nyecKkue U XUMHUIECKHE CBONCTBA
KHUCJIOpo/ia (peaKIuu OKUCIICHUS,
ropenue). [lonarue 06 okcumax
CriocoOsI MoTy4eHus KHCIopoia B
1a00paTOPUH U MTPOMBIIIIICHHOCTH.
[Ipumenenue kucmopoa

TemnnoBoit 3¢ ekt XxuMuueckoit

https://m.edsoo.ru/ff0d323c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuoreka [JOK


https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

25

26

27

28

29

30

31

32

33

34

35

36

peakuuu, IOHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

TomuBo (HedTh, yrob U METaH).
3arpsi3HeHue BO34yXa, CIIOCOObI €ro
MpeI0TBPALECHUS

[IpakTrueckas padota Ne 3 o Teme
«[lony4yenne u coOupanue KUCIOPOIa,
W3Y4YE€HHE €ro CBOMCTBY

Bogopon — snemeHT u mpocTtoe
BelecTBO. HaxoxaeHnue B npupojie

duznueckre 1 XUMHUYECKHE CBOMCTBA
Bojiopoa. [Ipumenenue Bogopoaa

ITonsaTHE O KUCIOTAX U COJIX

CrniocoObl nostydeHus BoAOpoa B
nabopaTtopuu

[IpakTuueckas padbora Ne 4 o Teme
«ITomyuenue u cobupanue BoopoJa,
M3y4YEHUE €r0 CBOMCTB)»

MounsipHblii 00BEM ra3oB. 3aKOH
ABorazpo

Brrunciienus 00bEMa, KoJIMuecTBa
BEIIIECTBA rasza Mo €ro M3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus 005EMOB ra3oB MO
YPaBHEHUIO PEaKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI Ta30B
du3znueckne U XUMHUUECKHE CBOMCTBA
BOJIBI

CocraB ocHoBanwii. [Tonstue 00
WHIMKATOpax

https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

37

38

39

40

41

42

43

44

45

46

47

48
49

Bopna xak pactBoputens. Haceiennsle
Y HEHACBIIICHHBIE pacTBOPLI. MaccoBas
JI0J1s1 BELIECTBA B PaCTBOPE

[IpakTrueckas padota Ne 5 mo reme
«IIpuroroBiieHHE PaCTBOPOB C
onpeacsIEHHON MacCOBOM 10eH
pacTBOPEHHOTO BEILIECTBAY

KonrtponsHas padora Ne2 o reme
«Kucnopoa. Bogopoa. Boga»
OKcuIbl: COCTaB, KiIacCU(UKAIUS,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCHJIOB

OcHoBaHus: cOCTaB, KJ1accuUKaIys,
HOMEHKJIaTypa

[TonydyeHnue u XuMHUYECKHE CBOMCTBA
OCHOBaHMM

Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCIJIOT

Conu (cpeqHue): HOMEHKIATYpA,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBONCTBA

[IpakTnueckas padbora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COEIUHEHUIN»

I'eneTnueckas CBsI3b MEXKIYy Ki1accaMmu
HEOPraHWYECKUX COCTMHEHUIN

O0001IeHrEe 1 cUCTeEMaTH3alus 3HAHNUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edso0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

50

o1

52

53

54

55

56

57

58

59

60
61

KonrtponsHas padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
coequHeHnn"

[lepBbie NOMBITKU KIaCCUPUKAITUU
XUMHUYECKUX AieMeHTOB. [lonarue o
rpynmnax CXOJHbIX 3JIEMEHTOB

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucremMa XMUMHYECKUX
anemenToB . 1. Menaeneera

[Iepuonsl, rpynisl, NOATPYIIIbI

Crtpoenue atromoB. CocTaB aTOMHBIX
siaep. M3oTonbl

CtpoeHue IeKTPOHHBIX 000J109eK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cuctemsl /[. . MenaeneeBa

XapakTepucTuKa XUMHYECKOIrO
3JIEMEHTA MO €ro MOJO0KEHUIO B
ITepnonnueckou cucreme /1. U.
Menpeneesa

3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BuTHUA HAayKu U npaktuku. /. 1.
MeneneeB — y4€HbIN, IEAATOT U
IpaXxJ1aHuH

DIEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHUYECKHX 3JIEMEHTOB

HNonnas xumMudeckas CBsI3b

KoBanenTHas IoJIApHasaA XUMHUYECKasd
CBA3b

KoBanentHas HCIOJISIpHAA XUMHUYCCKaA

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

62

63

64

65

66

67

68

CBA3b
CreneHp OKUCICHUA

OKUCINUTEIHLHO-BOCCTAHOBUTEIHHBIE
peakuu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KonTponbnas padora Ne4 o teme
«CTtpoeHne aroma. XUMHUYECKAsI CBS3hY
PesepBHrliit ypok. O60011eHNE U
CHCTeMaTH3alus 3HaHUI

PesepBHeIil ypok. O000IICHHE 1
cHUCTeMaTH3alMsl 3HAHUI

PesepBHrlit ypok. O60011eHNE U
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00adb486

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

10

Tema ypoka

[Iepnonrueckuit 3aKoH.
Ilepuoanueckas cucrema
XUMHUYECKUX 351ieMeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMUYECKHUX HJIIEMEHTOB
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus u HoMeHKIaTypa
HEOPTraHWYECKUX BEIECTB

Buapl XuMHU4eCKOil CBI3U U THUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponsHnas pabora Nel no Teme
«[ToBTOpEHUE U yrinybiaeHne 3HaHUi
OCHOBHBIX Pa3JIeoB Kypca § Kiacca»

Knaccudukamnms xumuaeckux
peakLMii Mo pa3auyHbIM MIPU3HAKAM
IToHsATHE O CKOPOCTH XUMUYECKOMN
peakuuu. [ToHsiTHE O TOMOTE€HHBIX U
TreTEPOTEHHBIX PEAKLIUIX

IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.

@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKON PEAaKIIMU U TIOJI0KEHUE
XUMHYCCKOI'0 paBHOBECUS
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

Teopust 3IEKTPOTUTUYECKON

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c¢c

bu6mmorexa [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

11

12

13

14

15

16

17

18

19

20

21

nuccornuani. CHIbHBIE U clIa0bIe
AIEKTPOJIUTHI

HNounble ypaBHEHUS peaKIuid

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE IIPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI

XMMHUUYECKHE CBONCTBA COJICH B CBETE
npeCcTaBIeHul 00
ANEKTPOIUTUICCKON TUCCOLMAIIU

[TonsTue o ruaponaU3e cosen

O00011IeHNE U CUCTEMATHU3AIU
3HAHUU

[TpakTuueckas paborta No 1.
«Pemenune 3KCIepUMEHTATBHBIX
3a/a4»

Konrtponsnas padora Ne2 o treme
«DQNEKTPOINTUYECKAS TUCCOLUALIMSL.
XVMHYECKUE PEAKIIMH B PACTBOPAX)»

OO011ast XxapakTepUCTHKA raJIOr€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJiopa

Xnoposogopoa. CoJisiHast KUCIOTA,

XUMHYECKHE CBOICTBA, IIOJIyYEHHUE,
pUMEHEHNE

[TpakTrueckast padota Ne 2 o teme
«ITonmyueHnue COIIAHON KUCIIOTHI,
U3y4eHUe €€ CBOMCTBY»
Breruucienus o ypaBHEHUSIM

XUMUYECKUX PEaKlUid, €M OJUH U3
pEareHToB JIaH B U30BITKE

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

bubmuoreka [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edso0.ru/00ade348

bu6mmorexa [IOK
https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

23

24

25

26

27

28

29

30

31

32

OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymiibl

AnnoTpornHbie MOAU(UKALIUY CEPHI.
Haxoxnenue cepbl U €€ COeTMHEHU N
B IIpUpOJIe. XMMUYECKHE CBOWCTBA
cepsl

CepoBoziopo1, CTpoeHHe,
¢du3nveckre 1 XMMUYECKHE CBOMCTBA
Oxkcuppl cepbl. CepHast KHCIIOTA,
du3nueckre 1 XMMUYECKHE CBOMCTBA,
IPUMEHEHNE

XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
IIOJIy4EHUS CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
cepbl

Brrunciienue MaccoBoil 40JIM BBIXOJ1a
MPOJIYKTa Peakluu

OO01mas xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupojie, GU3NYECKUe U
XMMHYECKHUE CBOMCTBA

AMMHuax, ero puznueckKue u
XUMUYECKHE CBOWCTBA, MOJTYyYEHUE U
MIPUMEHEHNE

[Ipaxtuueckas padota Ne 3 o Teme
«ITonydyenne aMmmuaka, u3yuyeHue ero
CBOMCTB»

A3oTHas Kucnora, e€ Gusndeckue u
XUMUYECKHUE CBOMCTBA

Hcnonp30Banue HUTPATOB U COJIEU

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

36

37

38

39

40

41

aMMOHHUS B KQUeCTBE MUHEPATbHBIX
ynoopenuit. XuMuueckoe
3arpsi3HEHNE OKPYKaIoLIel cpebl
COCAMHEHUSIMH a30Ta

®dochop. Okcun dpocdopa (V) u
dbocdopnas kuciaota, puznyeckue u
XWMHYECKHUE CBOMCTBA, OJyYEHUE

Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPAITBHBIX yYI00PEHHIA.
3arpsi3HeHue NPUPOJHON CpeIb
dbocdaramu

VYriaepoa, pacipocTpaHeHHUE B
npupoze, Gu3NIecKue 1 XUMHIECKUE
CBOMCTBA

Oxcuppl yraeposa, ux Gu3ndecKue u
XUMHYECKHE CBOMCTBA.
DKosoruyeckure npoodaemsl,
CBsI3aHHBIE C OKcHOM yriepoaa (1V)

VYroapHasg KUcioTa 1 €€ coJin

[Tpaktuyeckas padora Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa.
KavecTBenHast peakius Ha KapOoHaT-
noH"

HepBOHaanLHLIC MIOHATHUS 00
OpTraHU4YCCKUX BECIICCTBAX KAK O
COCAUHCHUAX YTJICpOda

Kpemuuii u ero coenuHeHust

[TpakTrueckas pabota Ne 5. Pemenue
AKCIIEPUMEHTATBHBIX 33124 TI0 TEME
«Baxnennine HeMeTaIbl U UX
COCIMHCHHUS

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006c¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [JOK
https://m.eds00.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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46

47

48

49

50

51

52

53

Kontponbnas padora Ne3 o teme
«BaxkHenume HeMeTaJllbl U UX
COEIMHEHUS»

OO61mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJIJIOB.
Mertannuueckas cBA3b U
MeTaJuIMuecKasi KpucTauinueckas
pemérka. Pu3nvecKre CBOMCTBa
METaJIJIOB

XHUMHUYECKUE CBOMCTBA METAJLIOB.
DIEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB

OO6mrme cnocoObl MOTyYeHHS
MetauioB. CruiaBsl. Beruucnenus no
YpaBHEHUSM XUMUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
pUMecH

IlonsiTre o KOppO31Hu MECTAJIJIOB

[IIenounbie METaIIBI

OKCI/II[I)I N TUAPOKCUABI HATPUA U
Kalausa

[Ienoyno3eMeIbHBIE METAIIBI —
KaJIBbIIMA U Mardui

Baxxueimme coefnHeHNs KaJIbITHI

O00011eHHE U CUCTEMATU3 AL
3HAHUH

JKECTKOCTH BOABI U CITOCOOBI €6
yCTpaHEeHHs

[IpaxTuueckas padora Ne 6 o reme

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el8

bubmuoreka [JOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bubmuorexa [JOK
https://m.edsoo.ru/00ael156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael278

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4bh2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edso0.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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60
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62

63

64
65

"KECTKOCTL BOABI 1 METOEI €8
ycTpaHeHus"

AmoMuHUN

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHIA

Keneso

OKcubl, TUIAPOKCUIBI U COJIHU JKele3a
(1) u xene3a (1)

O00011IeHNE U CUCTEMATHU3AIUS
3HAaHUU

[TpakTuueckast pabota Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxueimme MeTauibl 1 UX
COCIMHECHUS

Brruucnenus no ypaBHEHUSIM
XUMHYECKUX PEaKIUil, eCIIi OJIUH U3
peaFeHTOB JIaH B I/I36I)ITK€ NJIn
COJICPKHUT IpUMECH. Bbruncienus
MacCOBOM JI0JTH BBIX0J1a MPOIYKTa
peakiuu

O00011eHNE U CHCTEMATH3AIINS
3HAHUMN

KonTtponbHas padora Ne4 o reme
«BaxxHenmme MeTaibl 1 UX
COEIMHEHUS

BewecTBa 1 Marepuansl B
MTOBCEJHEBHOM KU3HH YEIOBEKa
XUMUYECKOE 3arpsi3HEHNE
OKpYXKaroIien cpebl

Ponp xumuu B pelieHun

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael750

bu6mmorexa [IOK
https://m.edso0.ru/00ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bubmuorexa [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

9KOJIOTUYECKUX MPOOIIEM
PesepBHbIil ypok. O0001ICHNE 1

66 crucTemMaTu3auuvs 3HaHU

67 PesepBHEIH ypOK. O606£ueHHe u
cUCTeMaTH3aIHs 3HAHUH

68 PesepBHbIil ypok. O0001ICHNE U

CUCTeMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://m.edso0.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienre»

* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o011eCTBO
«3narensctBO «IIpocBenienre»

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Paneuxuii A.M. unaktuyeckuii matepuan Xumus 8-9 M: [Ipocsemenne 2010
Boponunna E.N. [ToBTropenne u konTpoJb 3HaHuu § kiacc M:Ilnanera, 2011
IMabpuensta O.C. HactonbHas kaura yuutens. Xumus 8 kinacc M:JIpoda 2003
IMabpuensa O.C. HactonbHas kaura yuutens. Xumus 9 kinacc M:Ipoda 2003
Kasepnna A.A. Xumus. [Imanupyemslie pe3ynpTatel. Cucrema 3a1anuit 8-9 kimacc
M:IIpocsenienue, 2013

[Inuyruna I'.B. Cutyannonnsie 3aganus no xumuu M:BAKO, 2014

Kypun A.A. Xumusi. Meranpenmetssie pe3yabratel M:BAKO, 2014
Anux6epona JIL.IO. [IpakTHKo-OpUeHTHPOBAHHBIE 3a/1aHUS 110 XUMUH
M:5K3AMEH, 2018

boposckux T.A. Tectsl mo xumuu 8-9 kiacc M:OK3AMEH, 2013

Bboposckux T.A. Pabouas Tetpanps nmo xumuu 8§ kiacc M:OK3AMEH, 2017
Bboposckux T.A. Pabouas terpans no xumuu 9 xkinacc M:OK3AMEH, 2015
MuxkuTiok A.[l. Terpanp Ay npakTHuecKuX padoT Mo XMMHUU § Kiacc
M:9K3AMEH, 2016

Muxkutiok A.[l. Terpans ayg nabopaTopHbIX padbOT o XUMUU 9 Knacc
M:9K3AMEH, 2016

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
UHTEPHET
KowmrmnekT npe3enTanuii K ypokam 8-9 kiacc
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