


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XuUMHUM Ha YpPOBHE OCHOBHOIO 0O1Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepaibHOl paboueil mporpammbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o xuMuu Ha€T MPECTABICHUE O LENAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHMTAHUS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTro
npeamerTa, yCTaHaBJIMBAET 00s13aTENIbHOE MPEeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COICpIKaHMS.

3HaHWEe XUMHHU CIY>KUT OCHOBOU uisi (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUs TiIo0agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peajiu3allud  BO3MOXHOCTEH ISl  CaMOpa3BUTUS U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHUE MBIIUICHUS U TBOPYECKHX CHOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIesTEIhHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICOBATEIIBCKUX YMEHUW, HEOOXOMMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCUOHAILHOM S TEIHHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpaszoBaHue 00yUYarOITUXCS.

JlanHble HampaBiieHHs B OOyYEHHHU XMMHUU OOECIEUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  mpeameTa, KOTOpPbIM  ABISETCS  NeJaroruyecku



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

Kypc xumuun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHMsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX MOHSATUN
OpraHUYECKON XHUMUHU.

CtpykTypa coJiep>kKaHusl IPOrpaMMBbl M0 XUMUHU c(popMUpOBaHa HAa OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJICIOBATENLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoamueckoro 3akona /[[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPENCTaBICHUNA 00 JIIEKTPOIUTHUYECKOM JIUCCOIMAIMK BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JSMIIMPUYECKHU
MOJYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHnne mporpaMMbl MO XUMHH CIOCOOCTBYET (POPMHPOBAHHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MnpeaMeToB: «OKpyKalomuid MUp»,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3ydYeHUM XUMUU TMPOUCXOIUT (POpMHUpPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeSITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
NpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAHWS TIPU HW3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TIPUMEHEHWHW B Y4YEOHO-TIO3HABATEIIbHOW ¥ y4eOHO-UCCIIEN0BATEIHCKON
NeSATeTLHOCTH, OCBOCHHMM TIPAaBMJI 0€30MacHOr0 OOpamieHusi ¢ BEHIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipu n3ydyeHnH XMMUU Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHUsl BaXKHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:



— (opmMupoBaHME HWHTEJUIEKTYyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUS Ha CHUCTEMaTHYECKOE TMPHOOIICHHE
OOyJarommxcss K CaMOCTOSTEIBLHOW IO03HABATEIBLHON JEATEILHOCTH, HAYYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

- oOecrieueHue yCIIOBUI, CIIOCOOCTBYIOUTUX pUOOPETEHUIO
OOy4aloIIMMHUCS ~ OMbITa  Pa3HOOOpa3HOM  JEATENbHOCTHU,  [O3HAHUS |
CaMOIMO3HAHUs, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), HWMEIOIINUX
YHUBEPCAIbHOE 3HAUCHHE JIJIS1 Pa3IMUHbIX BUJIOB JEATEILHOCTH;

— ¢opmupoBanue oOmEeld GYHKIIMOHAIBHON M €CTeCTBEHHO-HAay4YHOU
IPaMOTHOCTH, B TOM UYHCIE YMEHUU OOBACHITH 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;

— ¢opmupoBaHHe y OOYYarOMIMXCS TyMaHUCTUYECKUX OTHOUICHUH,
MOHUMAHUS IICHHOCTH XUMHUYCCKAX 3HAHWA i1 BBIPAOOTKH IKOJOTHYECCKU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIsi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIIO 4YacoB, OTBEAEHHBIX IS HM3yYEeHUS XWMHH Ha YypOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEP XAHME OBYUYEHUA
8 KUIACC

IlepBoHavya/ibHBIEe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poias XuMuu B )KU3HU 4esoBeKa. XUMHSI B CUCTEME HayK.
Tena u BemectBa. PuU3NYECKUE CBOWCTBA BELIECTB. ArperaTHOE€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWs B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHThl. CHUMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKyJsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KonunuectBo BemecTBa. Mosb. MoisipHas macca. B3auMocCBsA3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BemiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

Pu3nyecKre U XUMUYECKUE SABJICHHS. XUMHAUYECKAsl Peakus U €€ IPU3HAKHU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYAOU, TpaBuiIaMu paboThl B 1a0OpaTOpUu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHUEM, U3YUECHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHUE CBEYM, MPOKAJIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONKCaHUE TPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuuil (pas3siokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoieicTBHE Kene3a ¢ pactBopoM cosid meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTUWLISALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKHU ITOBAPEHHOMN
CONMM, HaONIOGHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3/JaHHME MOJEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 3aeMEHT U IpocToe
BelecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl
MOJIy4eHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJyIoTpoIHas MoU(pUKALNS KHCIOPO/a.

TernoBo#t (KT XUMHUECKOW peakinK, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

5



Bopopon — anement u mpocrtoe BemecTBO. Haxoxnenume Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pacTtBopuTelb. PacTBOpEL.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Pose pacTBOpOB B mpuUpoOZie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpoOJE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemmuennid. Oxcuanl. Kmaccudukamms
OKCUJIOB:  coyeoOpa3yromue  (OCHOBHBIC, KHCIOTHBIC, aM{(pOTEepHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukarusi OCHOBaHUM: IMIENOYM W HEPACTBOPHUMbIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kuciaor. Homenknarypa kucinor. @uznyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa comneil. @U3nyeckue 1 XMMHUYECKUE CBOWMCTBA COJIEH.
[lonyueHue coen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COJIEPKAHUS KUCIIOPOAa B BO3yX€E, MOIYyUYECHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHUCTBUS BEIIECTB C KHUCIOPOJOM H YCIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEpPUAJIOB), HAOIMIOACHHE OOpAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAIIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3zaumojeiictBus okcuga menu (1) ¢ pacTtBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO META/lJIa JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



Hepuoanueckuit 3akoH u llepuogmueckass cucremMma XUMHYECKHX
iemeHnToB .M. MennaeneeBa. CrtpoeHue aroMoB. XHMMHYECKAsi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie MONBITKK KiIacCU(UKAIMM XUMUYECKUX dJeMeHTOB. [loHsATHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

Ilepnonmueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
HA. W. Mengeneea. KopoTkonepuoaHas # JJIMHHONEPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumudeckux 3nemeHToB JI. . Menneneesa. [lepruoast
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHBIX sAnxep. M30Tombl.  DIJIEKTPOHBI.
CrtpoeHne 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSI paJNyca aTOMOB XHMHYECKHX 3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue llepumommueckoro 3akoHa u Ilepuogmyeckoid  CUCTEMBI
XUMUYECKUX DJIEMEHTOB ISl pa3BUTUS Hayku W npaktuku. . M. MenneneeB —
YYEHBIN U TPAKIAHUH.

Xumudeckass cBsi3b. KoBaneHTHast (moJisipHasi W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucieHuss. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Iporiecchl okucieHus U BocCTaHOBEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJICHCTBUE
rUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mesxcnpeomemmnuwie ceasu

Peanu3zanust MeXNpeaMETHBIX CBSI3€d MpH M3YYEHWH XUMHUM B § Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (hakT, TUIIOTe3a, TEOPHs,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCTIIEPUMEHT, MOJCIUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aToM, OHJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU]I,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3aps]l, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IUIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: porocunTes, apixanue, ouocdepa.



['eorpadus: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE MOPOAIBI,
TI0JIE3HBIC UCKOIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUYECKasl peaKusi

[Tepnoanyeckuii 3akoH. Ilepuoauueckas cucTeMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX TIEPUOJIOB, KallUs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemniecTBa: BUJbI XMMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BEIIECCTB, OTHOCSIIMXCSA K PpAa3JIMYHBIM KjaccaM HEOPTraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Kiaccupukanuss XUMHUYECKHUX PEaKIUi 10 pa3IuYHbIM IpU3HaKaMm (110
YUCJIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEINIOBOMY 3(PhEKTy, 1o
M3MEHECHHUIO CTEIEHEeH OKMCIICHHS XUMHYECKHX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYECCKUE
YpaBHCHUHA.

[lonsiTue o ckopocTH Xxumuuecko peakuuu. [loHsATHe 00 0O0paTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarue o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKUCIUTETLHO-BOCCTAHOBUTENIPHBIE ~ PEAaKIMK, AJICKTPOHHBINM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBiieHue YpPaBHEHUMN

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust AJIEKTPOITUTHYECKON JIUCCOLAIHAH. DJIEKTPOJIUTHI 51
HEdJIEKTpouThl. KaTrhoHbl, aHHUOHBL. MeXaHU3M JUCCOLMALMM BELIECTB C
pPa3IMUHBIMU BUJAMU XUMH4YEeCKOM cBs3u. CreneHb auccouuanuu. CUIbHBIE U
ci1a0ObIe DIIEKTPOTHUTHI.

Peakiuu #oHHOTO oOOMeHa. YcCIOBUS MNPOTEKAHMUS] peakUuid HOHHOIO
oOMeHa, MOJIHbIE U COKpaIIEHHbIC HOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIIOT,
OCHOBAaHMM W cojlell B CBeTe€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccormanyu. KauecTBeHHbIEC peakinu Ha UOHBL. [[OHSITHE O THIPOIU3E COJICH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BCII[ECTB — METAJIOB W HeMeTaUioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBHS PA3NUYHBIX (HAKTOPOB, WCCIECIOBAHUE DIIEKTPOIPOBOTHOCTH
pacTBOPOB BEWIECTB, IMpOLECCAa JTUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
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(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPUAIOB), MPOBEJACHHE  OMbITOB,
WUTIOCTPUPYIONIUX ~ NPU3HAKM  NPOTEKAHWS  peakuuMid HOHHOro  OoOMEHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUS), paclliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIMii Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

HemeTa/uibl 4 X coeJUHEHUS

OOmrast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne m (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMH, HEMETalllaMH, WIero4amMu). XJIIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMPUMEHEHHE. JlericTBue
XJIOpa M XJOPOBOJOPOJA Ha OpraHu3M 4ejoBeka. BakHeliiue XJIOopuabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJNIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHEe cBOMCTBA. OKCHUIBI cepbl KaK MPEICTAaBUTENN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3UUeCKue W XUMHUYECKHE CBOMCTBa (00mME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIIOThI, KAYECTBEHHAS PEAKLIHs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHM B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

O6mras xapaktepuctuka sneMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHUSA. A30T, paclpocTpaHEeHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢duznyecKkrue 1 XMMUYECKUE CBOMCTBA, OJMyyeHUe U npuMeHenue. Coiau aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJdydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMicTBa (0OlIME Kak TMpEeJCTaBUTENS KJacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
ynoopeHnil. XuMu4yecKkoe 3arpsi3HeHHe OKPYKarollleld cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcmons3oBanne GocdaTtoB B KauecTBE MUHEPAIBHBIX YI00OpEHUH.

O6mras xapakrepuctuka 37eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpoJ,  aJIOTPOIIHbIE
Moau(duKaKuKu, pacIpoCTpaHeHWe B MPUPOAE, (U3MUecKMe U XUMHUYECKHUE



cBoiicTBa. Ancop6uus. KpyroBopor yriaepoaa B npupoge. OKCUasl yriepoaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumoresa riao6anbHOrO TOTEIJICHUS KWMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (GU3NUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue U npumeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavyasibHbIE TOHATUA OO0 OpPraHWYeCcKHX BEIIeCTBaX Kak o
COEIMHEHUAX yriepona (MeTaH, 3TaH, 3TWIEH, aleTUJIEH, 3TaHOJI, TJIMLEPHH,
yKCyCHasi Kucnota). IlpupoaHble HCTOUHUKU YTIIEBOAOPOAOB (YTrOjb, IPUPOAHBIN
ra3, He(Th), NPOAYKTHl HUX TmepepaboTku (OE€H3MH), UX pOJb B OBITY U
IpPOMBINUIEHHOCTU. [loHsATHE O OHMOJOTMYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBoJax — M MX POJM B JKU3HU 4elOBeKa. MarepualbHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COETUHEHU.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIyY€HUE U
npuMmeHenue. CoequHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus o0
okcuze kpemuus (IV) u kpemHueBoil kucinore. CHUIMKAThl, UX UCIOJb30BaHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yudeHHe 00pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOU KUCIIOTHI,
MIPOBEICHHE KAYE€CTBEHHBIX PEAKIUN Ha XJOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTPAKAIOIIME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUU (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOICHNE TTpoliecca OOYIIMBaHuUs caxapa IoJ JEeHCTBUEM
KOHICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, M3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakInK Ha Cyabdar-
HMOH U HaOIoZieHHe MpHU3HaKa e€ MpPOTEeKaHMs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BHUJICOMATEpUAIIOB), oOpa3laMu a30THBIX U (HOCHOPHBIX yAOOpEHUi, TOTyYeHUE,
coOuMpaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJACHHE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydyeHue NpHU3HAKOB
UX [IPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BAaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moienen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
IPOLECCOM aACOpPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE U W3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KAYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
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NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTalulbl M UX COCIMHEHUS».

MeTtausibl 1 X COeIMHEHUS

OO611as xapakTepucTuKa XUMHYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU
ux nosiokeHus B llepuommueckor cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METaJLUIOB. MeTayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  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) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[[lenounsle MeTAIUIBL: MOJIOKEHUE B [lepnoguueckoi cucTeMe XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METaIOB M HX
COCIMHEHUM.

[I{eoyHO3E€MENBbHBIE METAJUIBI MArHud W KaJIbIMH: TIOJOKEHHE B
Ilepuonnueckoin cucreMe xumMudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupojic. PU3nyecKre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpluda. Baxseilmue coeauHeHUs Kanblus (OKCHUI, TUIPOKCHUMI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmomuHul: nojoxkeHue B Ilepuogmyeckord  cHCTEME  XMMHYECKHX
sanemenTtoB JI. WM. MennaeneeBa, CTpOo€HHE aroma, HAXOXKICHUE B MPHUPOJE.
du3znyecKue U XUMUYECKUE CBOMCTBA AIFOMUHMS. AMGOTEpPHBIE CBOMCTBA OKCH/IA
Y TUJPOKCUIA aJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuognueckoit cucteMe XUMUYECKUX 3IEMEHTOB /.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA kene3a. OKCHIbl, TuapoKkcuabl U conr xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpa3llaMd METa/NIOB M CIUIABOB, WX (DU3NYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, Kajbllus, aJlOMUHUS, [IMHKA, JKelie3a
(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 TUJAPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANIBHBIX 3a]1a4 10 TeMe «BaxuHeliume
METAJUIbI U KX COEUHEHHUS.
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XuMUA ¥ OKpY:KaLIas cpeaa

BemectBa 1 matepuansl B MOBCEIHEBHOM >KU3HU 4elloBeka. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomnib mnpu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHMMHUYECKOE 3arps3HEHUE OKpyXkarolen cpeabl (IpeleibHas JOMyCTUMAast
KOHLIeHTpalus BeuecTs, aanee — [1JIK). Poias xumMuu B perieHun 3K0JI0rHYeCKuX
poOJieM.

Xumuueckuii IKCnepuMenm:

U3y4eHUEe 00pa3lOB MaTepUaioB (CTEKJIO, CIUIaBbl METAJJIOB, NOJMMEPHBIE
MaTepHuabl).

Mescnpeomemmubnie ceazu

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH M3YYEHWH XHMHUM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT'0 [IMKJIA.

OO11ue ecTecTBEHHO-HAyUHbIE MOHATHUS: HAY4YHbIH (akT, TMIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: marepus, aroM, 3JIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIUJ,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
MOJYNPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTka, CIUlaBbl, (PU3NYECKHE BEJIWYUHBI, €IUHULBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusa: ¢orocuntes, apbixaHue, Ouocdepa, 3KocHUcTEMa, MUHEPAIbHBIE
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIHI,
II0JIE3HBIE HCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, NPUHATHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00yUYarOIIHUXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IEHHOCTHBIX OPHUEHTAMA W
pacIIMpPEHUE OIBITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
MCTOPUYECKOMY M HAy4YHOMY HACJIEOUI0, IOHWMAaHUsS 3HAYEHUS XUMHYECKOU
HAyKW B KU3HU COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHOMU
uHdopMmalmerr O TepeloBBIX JOCTIDKEHUSIX M OTKPBITUAX MHUPOBOM U
OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTPOWCTBE
MUpa 1 O0IIeCTBa;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax MW NpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BELIECTBE U XUMHUUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHUBBI, HAIPABJICHHBIC HA TIOJIYYCHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(OPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEICTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOyYEeHHWIO W TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  CcamMO0Opa30BaHUIO, MPOEKTHOW W HUCCIIEIOBATEIbCKOM
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NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) dbopMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HaHWE€ I1IEHHOCTU >KW3HU, OTBETCTBEHHOTO OTHOIICHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUU U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOr0 BOCTIMTAHMUS:

WHTEpPEC K MPAKTHUYECKOMY H3YYCHHIO mpodeccuii W Tpyaa pPa3IudHOTO
poaa, YBAXXEHHUE K TPYY U pe3yJibTaTaM TPYAOBOM JIESITEIBHOCTH, B TOM YHCJIE HA
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTUYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHenrHon npodeccnoHaaIbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:

AKOJIOTHYECKH IIeJIeCOO0pa3HOe OTHOIIEHHE K MPHUPOJEe KaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTyalUsIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XHMUHU,
9KOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3YJNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (IT0O3HABATENIbHbIE,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4YEOHOU
NEeSATEIbHOCTH.

Ilo3HaBaTeJbHBIC YHUBEPCATIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue 1efcTBUA:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHH
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBLAEIATh UX XapaKTEPHbIE
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NPU3HAKH, YCTAaHABIMBATh B3aHMOCBS3b C IPYTMMHU MHOHSATHSIMH), UCIOJIb30BATh
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3U MEXIY OOBEKTaMH HW3Yy4EHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TPUMEHSATh B IIpollecce TIMO3HAHUS TOHATHS (MpPEeIMETHbIE W
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJCIbHBIEC MPEICTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEIBHBIX MPEICTABICHUN BBISABISTH U XapaKT€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIOJIB30BATh ITOCTaBJICHHBIE BOIIPOCHI B KaueCTBE HWHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJIs1 (POPMHUPOBAHUS TUIIOTE3BI I1O
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHre OmnbiTa MO IJIAHUPOBAHHUIO, OPraHU3alUdd U MPOBEACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIUpoBaTh 000OIIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BbIOMpATh, AHAJIU3UPOBATh M HMHTEPIPETUPOBATH HH(POPMALIMIO
pa3IMyYHBIX BUIOB U (DOPM NpeACTaBICHUS, MOIYyYaeMylO U3 pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHSATh pa3IMYHbIE METOJbI U 3alpOChl MPHU MOUCKE U 0TOOpe
uHGOpMAIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO UCIHOJb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE HCIONb30BaTh M aHAJIM3UPOBaTh B Ipolecce ydyeOHOUW u
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.
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KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

yMEHHUsI 3a7aBaTh BOIPOCH (B Xoje auanora W (Wiau) JIHUCKYCCHUH) IO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TIOKEHHOM 3a1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3ylbTaThl  MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh IPEe3eHTAIUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHUSI YYEOHOro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JAEATENBHOCTH  NpPU  PELICHUU
BO3HHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuid (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUSA:

YMEHHUE CaMOCTOSITENIbHO OMNPENENsTh LETu JCATEIbHOCTH, IJIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosnee 3pheKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITEJIBHO COCTaBJSTh WM KOPPEKTHPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pPe3yJIbTAaTOB IO OCBOCHHUIO 0053aTEIHLHOTO
COJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICISIIOT. OCBOEHHBIE OOYYarOIIUMHUCS Hay4HbIC 3HAHHUS, YMEHUS U CIIOCOOBI
JIercTBUM, crnenuduuecKkue g IPEAMETHOH 0o01acTh  «XHUMHS», BB
JNESITEIbHOCTH 1O  TOJYyYEHHWIO HOBOTO  3HAHMS, €ro  HWHTEpHpeTaluH,
peoOpa30BaHUIO M IPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHX.

K konmy oOyueHus B 8 Kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

. pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHUM: aToM,
MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, ITPOCTOE BEMIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOIHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas
JIOJIST XMMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHUE, COJb, JJIEKTPOOTPULIATEILHOCTh, CTENECHb OKUCJICHUS, XHMHUYECKas
peakius, KiacCuUKaius peakivii: peakiiuu COeIUHEHUsI, PEaKIUU Pa3I0KEHHUs,
peakiuu 3aMelIeHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKUE PEaKIINH,
TEIUI0BOM A(PGEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTaNb, paguyc aroMa, XWMHYECKash CBs3b, TOJIApPHAsS W HEMOJSIpHAS
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KOBAJIGHTHAsI CBsI3b, MOHHAS CBS3b, HOH, KATUOH, aHHOH, PACTBOP, MAcCOBasi OIS
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

. WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSITHH U
MPUMEHSTD ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHH;

. UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINL;

. ONpENENsATh  BaJIGHTHOCTh aTOMOB  JJIEMEHTOB B  OWMHApHBIX
COCIMHCHUSX, CTENEHb OKHUCJICHHUS DJIEMCHTOB B OWHAPHBIX COCIUHEHUSX,
MIPUHAIICKHOCTH BEIIECTB K OMPEACIEHHOMY KJIacCy COSAMHEHHUH Mo (opmysam,
BUJT XUMUYECKOU CBSI3M (KOBAJICHTHAS U MOHHAS) B HEOPTAaHUIECKUX COCTUHEHUSX;

. packpeiBath cMbIci [lepmogmueckoro 3akona J[. M. Menpaeneesa:
JEMOHCTPUPOBATh  MOHWMAaHHWE  TEPUOJUYECKONW  3aBHCHMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HMX IMOJOKeHus B llepmogmdeckoit cucreMe, 3aKOHOB
COXpaHEHHUs MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4eHHUsl, 3aKOHa ABOTaJipo;

. ONKCHIBATh U XapaKTepu30BaTh TabnuuHyio popmy Ilepuogmueckoit
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3iuvarh MOHSATHUS «TJIaBHas moarpynmna (A-
rpynmna)» u «mnobounas noarpymnmna (b-rpymma)», Maneie U OONBIINE TEPUOIDI,
COOTHOCUTH 00O03HAuUEHHUS, KOTOpble HMeEIoTcs B Tabnuie «llepuonnueckas
cuctemMa xumuuyeckux odnementoB JI. WM. MeHneneeBa» ¢ YHMCIOBBIMHU
XapaKTEPUCTHKAMU CTPOSHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsi
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIPEICTICHUE MX 10 JICKTPOHHBIM CIIOSM);

. KIacCU(pUIMpOBaTh  XUMHUYECKHE  DJIEMEHTHI, HCOPTaHUYECKUE
BCII[ECTBA, XUMUYCCKHAE PEaKIHK (0 YUCITY U COCTAaBY yYaCTBYIOIIMX B PEAKITUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

. XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA
BEIIECTB  PaA3MYHBIX  KJIACCOB,  TMOATBEpXKIas  ONWCAHUE  IpPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUIA;

. MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XUMHUYECKUX MPEBpAIICHUIN B
Pa3TUYHBIX YCIOBUSAX;

. BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO W MOJISPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JOJI0 XMMHYECKOTO JJIeMEeHTa 1o (opMyse COeAMHEHUS,
MacCOBYIO JOJIFO BEIIECTBA B PacTBOpPE, IMPOBOJIUTH PacUEThl IO YpPaBHECHHUIO
XAMUYECKOU PEAKIINH;

. MPUMEHSATH OCHOBHBIC OIEpaIlii MBICITHTEIBHON JIeITCIIbBHOCTH —
aHaJgu3 M CHUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTeMaTU3aluio, KiIacCU(UKaINIO,
BBISIBJICHHC TIPUYHMHHO-CJICJICTBEHHBIX CBSI3€H — I U3YUCHHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAYUYHBIE METObI TTO3HAHUS — HAOIIOACHHE,
U3MEpeHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaTbHbIN 1 MBICJICHHBIN);

. CJIeOBaTh TpaBWJIaM  TOJb30BAaHUS XUMHUYECKOM TMOCYyAOH U
Ja00paTOpHBIM 00OpPYAOBAaHUEM, a TAK)KE MPaBUJIaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBHITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
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OTMBITOB MO TMOJYYEHUI0O U COOMpPAHUIO Ta3000pa3HBIX BEHIECTB (BOJAOpOJa M
KHUCTIOPOJIa), TPHUTOTOBJICHUIO PAcTBOPOB C OMNpEneIEHHOW MacCOBOW JOJei
PacTBOPEHHOTO BEIIECTBA, INTAHUPOBATH M MPOBOIUTH XUMUICCKUE IKCTICPUMEHTHI
10 Pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KHUCJIOT C MOMOIIBIO HWHIMKATOPOB
(;makMmyc, dheHondTaenH, METUIOPAHXK U JPYyTHe).

K koHny oOydeHus B 9 KJjacce NIpeaMETHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

. pPacKphIBaTh CMBICI OCHOBHBIX XWMHYECKHX MOHATHI: XMUMHYECKUI
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO, CI0KHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHb  OKHUCIICHUS,
XUMHUYECKas PEakiusi, XUMUYecKas CBs3b, TEIIOBOW A3((EKT peakiuu, MOJb,
MOJISIPHBIA O0BEM, PacTBOpP, 3IEKTPOJUTHI, HEIJNEKTPOIUTHI, SJIEKTPOIUTHYECKAS
JUCCOLMAIIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajln3aTop, XUMUYECKOE paBHOBECHE,
oOpatuMble ¥ HEOOpAaTUMbIE PpEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuy, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTAHOBJICHMUE,
aljoTponus, amQpOTepHOCTb, XHWMHUYECKas CBsA3b (KOBaJE€HTHas, HOHHaf,
MeTaJJIMYecKasi), KpHUCTaUIMYecKas peui€rka, KOppO3usi METajuIOB, CIUIaBBl,
CKOPOCTh XHMHYECKOW PpEaKUuu, IpeaenbHo Jomyctumas KoHueHtpamus I[IJIK
BEILIECTBA;

. WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMYECKUX IOHSITHI M
MPUMEHSTH ITU MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAIICHHIA;

. UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY Uil COCTABJICHHS (HOpMYI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

. ONpENENATh BAJCHTHOCTh W CTENEHb OKHUCICHHUS XUMHAYECKUX
DJIEMEHTOB B COCAWHEHMSAX PA3JIMYHOTO COCTABA, INMPUHAJIEKHOCTh BELIECTB K
ONpeNenEHHOMY KJIacCy COEAMHEHH 1o QopmMynaMm, BUJ XUMHUYECKOM CBS3U
(KOBaJIGHTHAs, MOHHAsI, METAJUIMUECKasi) B HEOPraHMUECKUX COCAMHEHUSIX, 3apsij
MOHA IO XUMHYEcKoW (opmyse, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUH, THUIl KPUCTAUIMYECKOM PEETKUM KOHKPETHOTO
BEILIECTBA;

. packpsiBath cMbIcha [lepuommueckoro 3akona . M. MenneneeBa u
JEMOHCTPUPOBATh €0 MOHKMMAaHHUE: OIMUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO
dopmy Ileproanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHITHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u
OoJbIIME  TEPUOJIbl, COOTHOCUTh O0O3HAYEHHUS, KOTOpblE HMEITCA B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacrpeiesieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH
B UBMEHEHHUH CBOKCTB 3JIEMEHTOB U UX COEAUHEHUN B MPENENIax MaJbIX IIEPUOJOB
Y TJIABHBIX MOATPYIN C YYETOM CTPOECHHS UX aTOMOB;

. KJIACCU(PUIIMPOBATh ~ XUMUYECKHUE  DJIEMEHTbl, HEOPraHUYeCcKHue
BEILECTBA, XUMUYECKHAE PEAKIMH (10 YUCIY U COCTAaBY yYaCTBYIOIIMX B PEAKLIUU
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BEIIECTB, MO TeioBOMY J3((deKTy, M0 U3MEHEHHWIO CTeNneHeld OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U CIIEUPUIECKUE XUMUYECKUE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

. COCTABJISITh YPaBHEHHUS SJEKTPOJIUTUYECKON JMCCOLMAIMMU KHUCIOT,
HIeJI0Yei U CoJieil, MOTHBIE U COKpAIIEHHBIC YPaBHEHUS PEaKIIMii HOHHOTO OOMEHa,
YpaBHEHUSI PEAKIHi, TOATBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON CBSI3U
MEK]ly BELIECTBAMU Pa3JIMUHBIX KJIACCOB;

. pPacKphIBaTh CYIIHOCTH OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITAN
MIOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OanaHca STUX PEeaKIIHii;

. MIPOTHO3WPOBATh CBOMCTBA BEIIESCTB B 3aBHCHUMOCTH OT UX CTPOCHHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHANA B PA3INYHBIX YCIOBUSX;

. BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMeHTa 1o (opMmyse COeAMHEHUS,
MacCOBYIO JIOJII0 BEIIECTBA B PAacTBOpPE, MPOBOJIUTH PacUEThl MO YPaBHEHUIO
XUMHUYECKOMN peaKiny;

. cOONIOJaTh  MpaBUjia TOJb30BAHUA XUMHUYECKOW TOCYAOH W
7a00paTOpHBIM O0OpYJIOBAHUEM, a TAKXKE IMpaBWiIa OOpallleHHs C BEUIECTBaMU B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TOJYYEHUIO M COOHMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M
VTJIEKUCIIOTO Ta3a);

. MPOBOJUTh PEAKIMH, TOATBEPIKIAIOIINE KAadeCTBEHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHII-, HOIUI-,
KapOoHat-, pocdar-, cumKat-, Cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI U
WOHBI M3YYCHHBIX METAJJIOB, TMPHUCYTCTBYIOIIHE B BOJHBIX PacTBOpPAx
HEOPTaHUYECKUX BEIECTB;

. MPUMEHSATH OCHOBHBIE OIEpaIlMi MBICIUTEIBHONU JESITEIbHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHUE, O0OOOIIEHWE, CHUCTEMAaTHU3AINIO, BBISBICHHE
MPUYUHHO-CJICACTBEHHBIX CBSI3eM — U1 M3YyYEeHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIOACHHE,
U3MEpeHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeabHbIN 1 MBICJICHHBIN ).
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n/n

11

1.2

HaumeHoBaHue pa3jie/ioB
U TeM MPOorpamMmbl

XuMust — BakHasg 00J1acThb
€CTEeCTBO3HAHUSA U
MPAKTUYECKOM EATCILHOCTH
yeaoBeKa

BemecTBa 1 xuMuaeckue
peakuuu

Hroro no pazneny

2.1

2.2

2.3

2.4

Pasnen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Bosznyx. Kucnopoa. [onsitie 06
OKCHJIax

Bonopoa.Ilonsitue o kucnorax
" COJIAIX

Bopa. PactBopsl. [lonsitue 06
OCHOBaHUAX

OCHOBHBIC KIIACCHI

TEMATHUYECKOE IINTAHUPOBAHHUE

KoaudecTBO 9acoB

Bcero

8 KUIACC

JJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3zoBare/ibHbIE

pecypchl

KoHnTtpoJabHbie
padoThI

IIpakTHYeckue
padoThI

Pazpnea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS

15

20

6

11

20

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK



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

HEOPraHWYECKUX COCAMHEHUN https://m.edsoo0.ru/7f41837c

Htoro mo pazneny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMeHToB /. U. MenaesieeBa. CTpoeHue aToMOB.
XumMnuyeckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTEIbHbIE peaKIIuu

[Tepuonnueckuii 3aKOH U

31 [Iepnonnueckas cucrema 7 bubnnorexa [HOK
XAMHYECKUX d1eMeHToB /I, . https://m.edso0.ru/7f41837¢
MenneneeBa. CTpoeHHe aToMa
XuMHYECKas CBSI3b. BuGmiorexa LIOK

32 OKucHTeILRO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

Hroro no paszey 15 Eﬁfﬁfﬁgﬁﬁmman
PeszepBHOE BpeMms 3 bubmorexa HOK

https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB 68 4 5

[10 ITPOIT'PAMME
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9 KUIIACC

KoanyecTBo 4acosB

Ne i/ HaumenoBaHue pa3jiesioB U
TeM MpPOrpaMMBI Beero Konrpoabnbie  IIpakrnuyeckue
padoThI padoThI
Pa3nes 1. BemecTBO H XMMHYecKHe peaKuu
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1
' OCHOBHBIX Pa3/IeNoB Kypca § Kiiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4
' peaxiui
13 DNEKTPOIUTHYECKAs JUCCOLUAIIHS. 8 1 1
' XuUMHUYECKHE PEAKIIUK B PaCTBOPaX
Hroro no paszneny 17
Pazgen 2. Hemera/ibl M MX COCAMHEHHSA
51 OO11ast XapaKTepPUCTHKA XUMHYECKUX 4 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1
UX COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2
KPEMHUI U UX COEANHEHUS
Hroro 1o pasneny 25

22

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe pecypchl

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

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

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

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

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

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTaJUIbI M MX COeUHEHUS

3.1 OO01111€e cBOMCTBA METAIIJIOB 4
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 16 1
Htoro no pazneny 20

Pasnen 4. Xumus u okpykaiomnias cpeaa

BemecTBa u MaTCpHrabl B )KU3HU

4.1 3
YeJIoBeKa
Hroro o pasneny 3
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME

23

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

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

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

bu6nmorexa 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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
» Xumusi, 8 kiace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenne»
» Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.I°., AknponepHoe
obmectBo «M3aatenbeTBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

3a1a4yHuK ¢ «TOMOIIHUKOM». 8-9 kiaccel. ABTopsl: ['apa H.H.,
["abpycesa H.W.

Junaktuueckuii Mmatepuain. 8-9 kinaccel. ABTop: Pyasutuc I'.E.

DnexTpoHHOe nocobue «Buneonemoncrpanum». 9 kiacc.

[Tocobue mis yuutens. 8, 9 knaccel. ABtop: ['apa H.H.

Pabouune nporpammel. 8-9 knaccsl. ABTop: I'apa H.H.

BBeneHue B MaTEMaTHYECKYIO0 XUMUIO: IPAKTUKYM K JJIEKTUBHOMY
Kypey A 9 kiacca B paMKax npeanpouibHON NOAroToBKY / cocT. A.B.
[leperynos; U3n. 2-e crepeornn. — Kpacnosipck: Kpacnosip. roc. nes. yH-T UM.
B.II. Acradnena, 2013. — 64 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

http://www.chemnet.ru T"azera «Xumus» u caiit ais yuurens «5 uay Ha
YPOK XHUMHH»

http://him.1september.ru Enunas xomrekuus LIOP: [IpeamerHas
KOJIJIEKIUS « XUMUSI

http://school-collection.edu.ru/collection/chemistry EcrectBenHo-
Hay4HbI€ dKCIepUMeHThI: Xxumusd. Komnexkuus Poccuiickoro
o01reo0pa3oBaTeILHOTO TIOpTaia

http://experiment.edu.ru AJIXMUMMUK: caiit JI.}O. AnukdepoBoit

http://www.alhimik.ru Bcepoccuiickast oauMIIHaaa MIKOJILHUKOB 10
XUMHH

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: JICKTPOHHBIN
y4eOHUK

http://www.hemi.nsu.ru OTKpBITBIH KOJUTSIDK: XUMHUSI

http://www.chemistry.ru uctaHipoHHas OJUMITAAIA 110 XUMUU:
TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHbIN MPOEKT

http://kvant.mccme.ru Hayuno-momysisipHbI# (PH3UKO-MaTEMAaTHICCKHIA
xypnan "KBant"

https://resh.edu.ru Poccuiickast 2JieKTpOHHAS [ITKOJIA
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