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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOrO 0OIIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'O 0OIIIEr0o 00pa3oBaHusl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (enepabHOil paboyeil mporpaMMbl BOCITUTAHHUS
U C Y4Y4€TOM KOHIENIMK TpernojaBaHusi ydeOHOro mpeaMera «XUMHsS» B
oOpa3zoBaTeabHBIX Opranu3amnusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo xuMuu Aa€T TPENCTABICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHs, BOCHHUTAHHS M PAa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET o0si3aTeNbHOE MpeIMETHOE COJIepKaHHUE,
MpeaycMaTpUBACT paclpeie]ieHde €ro Mo KiaccaM U CTPYKTYpUPOBAaHHE IO
pazielnaM U TeMaM MPOrpaMMbl MO XUMHUH, OMNPENENSICT KOJUYECTBEHHBIE W
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEN0BATEIbHOCTh  M3YYEHHUSI XHMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH —TpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKkKe TPEOOBAaHUU K
pe3ynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE 1eJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHOU JEATENbHOCTH OOYyYalomerocs IO OCBOCHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XHMHUHU CIYXXUT OCHOBOW JJisi (HOPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejcTaBiICHUN O MaTepUATbLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XUMHEH TPEICTABICHHUS O B3aMMONPEBPALIECHUIX
SHEPrUU M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00aTbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBON U DKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yuenue xumuu:

CIOCOOCTBYET  pealM3aliii  BO3MOXKHOCTEM  JJIT  CaMOpasBUTHUS |
dbopMUpOBaHUSI KYJIBTYPhI IMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON I'PAaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHUpPOBAHHME MBIILJIEHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4aromuxcsi, HABBIKOB WX CaMOCTOATEIbHOW  Y4eOHOW  JESITENHHOCTH,
OKCTIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MMOBCETHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM JIEATEIBHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIICHUS, 3aKJIabIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsJIa HA €IMHCTBO MPUPOIbI U YETIOBEKA, SIBIIICTCSI OTBETCTBEHHBIM
3TaroM B OpPMHPOBAHUHU €CTECTBEHHO--HAYYHON IPaMOTHOCTH O0YJaIOIIUXCS,;

criocoOCTBYEeT (POPMHPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIQJl B AKOJIOTHUYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBiieHUs B OOYYCHHH XHMHH OOECIEYMBAIOTCS CHEIUPUKON
COJICpKaHUsl  Y4eOHOrO  NpeAMETa, KOTOpPBIA  SIBISIETCS  IMEIaroru4ecku
aJlanTHPOBAHHBIM OTPAKCHHEM 0a30BOM HAyKU XMMHUHU Ha OMPEICIEHHOM JdTane eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O0I1Ier0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaloIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XHMHHU, OCHOB
HEOPraHMYECKOM XUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaep)kaHus MPOrpamMMbl IO XHUMHUU CPOpMHpOBaHA Ha OCHOBE
CHCTEMHOIO mnojaxoaa K €€ mzyueHuro. CoaepKaHUE CKIQAbIBACTCS U3 CUCTEMBI
MOHSATHH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IMMOHATHI O XUMHUYECKOU
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OpraHHU30BaHbl 110 IPUHIUITY
MOCJIEOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— Ilepunoanyeckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUH;

— YUYCHHS O CTPOCHUH aTOMA U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHUH 00 DICKTPOIMTUYCCKON JTUCCOIMAIMK BEIISCTB B
pacTBopax.

TeopeTtnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS IMMOCIEA0BATEIBLHO OT OJTHOTO
YPOBHS K IPyTrOMY, BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TTOJTYyUYCHUS U3y4aeMbIX
BEIIICCTB.

OcBoeHue mporpaMMbl IO XHMHHU CIHOCOOCTBYET  (DOPMUPOBAHHIO
MPEJICTABICHHUSI 0 XUMHYECKOW COCTABJISIIOIIEN HayYHOW KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOU MPUPObI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HaHUS B Hayke. M3yyeHne XMMHUU NPOUCXOIUT C MPUBJICUYCHUEM 3HAHUU U3
paHee M3yUYCHHBIX y4eOHBIX IpeameToB: «Okpyxaromuii mup», «buomorus. 5—7
KJacch» U «Pu3uka. 7 Kiaacc.

[Ipy w3ydyeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHUE 3HAHUKA OCHOB
XUMHUYECKOM HayKu Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
JEATEJIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1aua



y4eOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XMMHUYECKUX 3HAHUN —
BaXHEUIINX (PAKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKUX MOTOKEHHM, JOCTYITHBIX
0000IIEHNI MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B MHPUOOIIEHUH K
Hay4YHBbIM METOJIaM IO3HAHUS NPU W3YYEHHUM BELIECTB U XMMHUYECKHUX PEaKLHii, B
(GopMUPOBaHNY U PA3BUTHH MO3HABATEIBFHBIX YMEHUHN U UX TPUMEHEHUU B y4eOHO-
MTO3HABATEJIbHOM U Y4EOHO-UCCIIEN0BATEIBCKON I€ATEIbHOCTH, OCBOCHUH IPABUII
0€3011acHOr0 OOpaLIEHMs C BEIECTBAMH B [IOBCETHEBHOW KU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUSI BAKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

— (OpMHUPOBAHME HWHTEIJIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTb OOy4YeHMs] Ha CHCTEMaTH4YEeCKoe MpUOOIIEHHUE
oOy4JaronMxcsi K CaMOCTOATENbHON I03HABATENbHON NIE€ATEIbHOCTH, HAyYHBIM
METOJIlaM TO3HaHUs, POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHU;

— obecrieueHne yciIoBHil, CIOCOOCTBYIOLIUX MTPUOOPETEHUIO 00YUaOIMMHUCS
ONbITa PA3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJTFOUYEBBIX KOMIIETEHIIMH), MMEIOIUX YHUBEPCAIHbHOE 3HAUCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue oOwmElH (PYHKIMOHAIBHOW M E€CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSACHATH H OIICHUBATH SIBJICHUS
OKpY>KaIOIlIeT0 MHpa, WCIOJb3Yys 3HAHMUSI U OMbBIT, MOJIYYEHHbIE NPU H3YUEHHUU
XUMHH, IPUMEHATh UX MIPU PELICHUU NMPoOJIeM B MOBCEAHEBHOM KU3HU U TPYI0BOI
NesITebHOCTH;

— (QopmupoBaHue y oOOydaromuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
NOHMMaHUsl LEHHOCTH XUMHYECKMX 3HaHUW JUIs BBIPAOOTKH HKOJIOTHUYECKU
1eJ1eco00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENIBHOCTH B IENAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPY>KAOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHMTAaHUI0 Ha OCHOBE YCBOEGHHMS OOILIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(dHIis U HANpPaBICHHOCTH NAJbHEUIIETrO
oOy4eHHUsI.

OO11ee 9nciio 4acoB, OTBEACHHBIX ISl U3YUYEHHS] XUMHUH Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanus, coctaBisieT 136 vacos: B 8 kiacce — 68 yvacoB (2 vaca B
HeJeo0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COLEPKAHUE OBYUYEHMUSA

8 KVIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. YHCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJNEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumunyeckas popmyiia. BaaeHTHOCTh aTOMOB XUMHUECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAsA aToMHass Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 3JIEMEHTa B COSJIMHECHUH.

KomnuectBo BemectBa. Moiib. ModisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX eAuHHI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

du3nYecKue U XMMUUECKUE SBJICHUS. XUMHUUECKasi peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUUYecKkHe ypaBHeHusa. Kiaccuduxanus
XUMUYECKUX PeaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJIOH, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus: ¢ JJabopaTopHBIM O00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
bu3UYECKNX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJECHUE
dbu3nyeckux (IJIaBJIeHHWE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUH, HAOMIOAeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiuil (pas3iiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIPOKCHUIA
menu (IT) mpu HarpeBanum, B3auMojiecTBHE kele3a ¢ pacTBopoM coiu meau (II),
M3Yy4EHUE CIOCOOOB pa3JieleHUs] CMECel: C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIAPUBAHUE, NUCTHLISAIMSA, XpoMaTorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPCHHON
CoJIM, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTAaTOB  MPOBEJACHUSA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaxHelline npeacTaBuTe M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemecTBo. Haxoknenwe kucimopoja B Tpupose, (PU3NUECKHe W XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuzabl. IIpumenenune kuciopona. CrocoObl
MOJIy4eHHUs] KHCIIOpoja B JjabopaTtopud W TNpoMmbinuieHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — auIoOTponHast MOAU(PUKALIMS KUCIOPOaA.



TennoBoit 3¢(HEeKT XUMHYECKONW peakiHnu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BemecTBo. HaxoxkaeHne Bogopoia B Ipupoie,
du3nUecKre 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITIOCOOBI TosTy4eHus. KucioTs
U COJIH.

MonsipHbiii 006EM Ta30B. PacuéTbl N0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpsI.
HacelllleHHBIE W HEHACBIMIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHMUSI.
Posib pacTBOpOB B mpupoje M B KU3HU YeIO0BEKa. KpyroBopoT BOJIBI B MPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHbIe, amM{pOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMi. PU3MYECKHE W XMMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTM MmeraimioB H. H. bekerosa.
[lony4yeHne KACIOT.

Comu. Homenkiatypa coneid. @U3NUeCKue U XUMMHUYECKUE CBOMCTBA COJICH.
[Tonmy4yenue conen.

['eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAaHUA KUCIOpOJa B BO3IyX€E, IMOJyUYCHHUE,
coOupanue, pacro3HaBaHWE H UW3YYCHHE CBOWCTB KHCIOpOaa, HabIoIeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
peKpaleHus ropeHus (moxapa), O3HaKOMIIEHUE ¢ 00pa3aMi OKCHJIOB U OITMCaHUE
UX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, pAClNO3HABAHME W HW3YUYEHUE CBOMICTB
BOJI0poJia (ropeHue), B3aumo/ieiicteue Bogopoaa ¢ okcusioM meau (II) (BozmoxxHo
MCIIOJIh30BaHUE BUACOMATEPUAIIOB), HAOJII0IeHHE 00Pa3IIOB BEIIECTB KOJINYECTBOM
1 ™Momnb, ucclenoBaHWE OCOOEHHOCTEH pACTBOPEHHS BEIIECTB C PAa3IHMYHON
PAaCTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPENECIEHHOW MACCOBOM JI0JIEU
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJABI C MeETaUIaMH (HAaTpUEM U
Kaibl[ueM) (BO3MOXKHO HCIIOJb30BaHUE BHJIEOMATEPUANIOB), HUCCIEIOBAHUE
00pa3oB HEOPTraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpAaCKH MHJIUKAaTOPOB B PACTBOPaxX KUCJIOT U HIENOUYEH, U3YyUEHUE B3AUMOICCTBUS



okcuga mMeau (II) ¢ pacTBOpoM CEpHON KUCIOTHI, KUCIOT C METaJUIAMH, pPEaKLUi
HEWTpaIu3aluy, NOJyYEHUE HEPACTBOPUMBIX OCHOBAaHWI, BBITECHEHUE OIHOTO
MeTajljia APyruM U3 pacTBOPA COJIU, PEIICHUE HKCIIEPUMEHTAIbHBIX 3a]1a4 110 TEME
«BaxkHeue K1acchl HEOPTaHUYECKUX COCTUHEHUIN.

IHepuoauueckuii 3axkoH u lIlepumogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MenneneeBa. CrpoeHne aroMoB. XHUMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUUYECKUX dJIeMEHTOB. [loHsaTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIETOYHO3EMENIbHbIE METaLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIEe 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepunonnueckuii 3akoH. [lepuoanyeckas cucreMa XUuMHUYECKUX SJIEMEHTOB /.
N. Menneneesa. Koporkonepuoanas u nnmuaHonepuoaHas popmsl lleproauyeckoit

cucteMbl xumuueckux sieMeHtoB JI. M. MenneneeBa. Ilepuoasl u Tpymiibl.
@uU3NYECKUN CMBICI TOPSIKOBOIO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI JIIEMEHTA.

Crpoenne atoMmoB. CocTtaB aTOMHBIX sAAep. M30Tonel. Dnexktponsl. CTpoeHUE
DNEKTPOHHBIX ~ 00Oomouek aTtoMoB TepBbIX 20 XMMHUYECKHX  JJIEMEHTOB
ITepuomnueckoun cucremsl JI. M. MenneneeBa. XapakTEpUCTHKA XUMHUYECKOIO
3JIEMEHTA 110 €ro noJioxkeHuto B [lepuoguueckon cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paanyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyMIIaM U MEPUOIaM.

3nauenue [lepnoanueckoro 3akoHa u llepuonnueckon cucTeMbl XUMUYECKHUX
3JIEMEHTOB JUJId pa3BuUTHs Hayku U npaktuku. [[. M. MenneneeB — ydéHbll u
IPaKJIaHVH.

Xumuyeckass cBsizb. KoBajeHTHas (ToyisipHass YW HETMOJSPHAsi) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX 3IEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKLIHH.
[Tponecchl OkucaeHus U BOCCTAaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mexcnpeomemmunie céazu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XHMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
NOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJlW3, CHUHTE3, KiIaccupukanus, TMepUuoJAUYHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MOJICIIb, SBJICHHE.

®duszrka: MaTepus, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKITU, U30TOIIBI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBA, ra3, (U3WYCCKUE BEIUYUHBI, CIMHUIIBI
M3MEPEHUS, KOCMOC, TIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHbIE TOPObI, TTOJIE3HbIE
HCKOTaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKAsl peaKIUsA

[lepuonnuecknii 3akoH. [lepuoanyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KaJIbLUA U UX COCTUHECHHM
B COOTBETCTBUU C TIOJIO)KEHHUEM »3JeMEHTOB B Ilepuoamdeckoid cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XUMUYECKOW CBSI3U. THIBI KPUCTAILNIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHMYECKHUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuys XuMU4ecKuX peakifii o pa3IMuyHbIM MPU3HaKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMM BEHIECTB, MO TEIioBoMy 3 dexTy, mo
U3MEHEHHIO CTETICHEH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHIO KaTajlu3aTopa). JK30- U IHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUECKUE
ypaBHEHUS.

[TonsiTue 0 cKOpOCTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [IoOHSITHE 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIUAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIud U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIC  PEAKIMKM,  DJICKTPOHHBIN  OajaHC
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKunu. CocraBnenue YPaBHEHHUI

OKHUCIIUTCIIbHO--BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ C HCIIOJB30BaHHUECM  MCTOJAa
QJICKTPOHHOTO Oajanca.



Teopus 31EKTPOIUTUYECKON TUCCOLMALMU. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XUMu4eckoil csizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUs peakliuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUIN 00 3JIEKTPOIIUTUYECKON JUCCOLIMALINH.
KauecTBeHnnble peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOZEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEILIECTB — METAJIOB W HEMeTaoB (rpaduta W anMmasa), CIOXKHBIX BEIECTB
(XxJopuaa HaTpuA), KCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKON PEaKluu OT
BO3JICUCTBHS  pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, MPOLECCA TUCCOIMAIIMN KUCIIOT, IEI0YeH U coJiel (BO3MOKHO
UCIIOJb30BaHUE BUACO MATEPUATIOB), IMPOBEJIEHUE OIBITOB, WIUIIOCTPUPYIOLINX
OpU3HAKK TIPOTEKaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHME oOcajlKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), ONbBITOB, HWILIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHHE, pPEeaKUuu Pa3oKEHUs,
COCIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  IOMOLIBIO
KAuEeCTBEHHBIX PEAKLIUN HA UOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

HemeTaJyuibl 1 MX COeAUHEHHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpPE XJI0pa (B3aUMOIEHCTBHE
C MeTaJulaMH, HEMETaJUlaMH, IiejaodaMu). XijopoBoaopond. ColsiHasg KHCIIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpUMEHeHue. JlelicTBue Xxyopa |
XJIOPOBOJIOPOJIa HA OPTAaHU3M YEJIOBEKa. BaxkHEeNIIINe XITOPUIAbI U UX HAXOXKJICHUE B
IIPUPOLE.

OO6mast xapaktepuctuka d1aemMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CcTeneHu okucieHus. CtpoeHue M (usnueckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAUPUKALNN KUCIOPOAA
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UYECKUE U
XUMHAYECKHEe cBOWCTBA. OKCUABI CEPbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, Gpu3nyecKrue U XUMHUUECKHUE CBOMCTBa (00IIHMe KaK MPEeICTaBUTE
KJlacca KHUCIOT U crenudpudeckue). XUMHUUYECKHE PEaKIUH, JIeKaIlue B OCHOBE
IPOMBIIIEHHOTO CHoco0a MoJdy4yeHuss cepHOM Kuciotbl. [IpuMeHenue cepHoi
KUCIOThl. CONM CEepHOM KHUCIIOTHI, KAYECTBEHHAsl peakiusi Ha Cyib(paT-uoH.
Haxoxnenue cepbl u €€ COCOUHEHUM B NPUPOAEC. XUMHUUECKOE 3arpsA3HEHUE
OKPYXXAIOIed Cpeabl COECIWHEHHUSIMU Cepbl (KUCIOTHBIE IOXIH, 3arpsi3HEHHE
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPETOTBPALICHHUS.



OOmas xapakrepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, pacHpoCTpaHEHHE B MPHUPO/IE,
dusnueckue u xumMuueckue cBoiictea. Kpyrosopor azora B npupoje. AMMHUaK, €ro
du3nuecKre 1 XUMUYECKHUE CBOMCTBA, MoJydeHre U npuMeHeHue. Coam aMMOHUS,
uX QU3NYECKUE U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MOJydeHUe, (PU3NYECKHEe U XUMUYECKHE
CBOMcTBa (00IIME Kak TPENCTAaBUTENsl Kiacca KUCIOT M crenuduyueckue).
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI00pEHUH.
XHUMHUUYECKOE 3arpsI3HEHNE OKPYKAOUIEH Cpeibl COEAMHEHUSMU a30Ta (KUCIOTHBIE
JOXKAMW, 3arpsA3HEHHE BO37yxa, MOuUBBl U BomoéMOB). docdop, amioTpomHbe
Moaudukanuu gocdopa, pusnueckue u xumuueckue cporictea. Okcup gocdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, IMOIYUYEHHUE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIICHUA. Y TJIEpO/I, AJUIOTPOIHbIE MOAU(PUKALIH,
pacnpocTpaHeHue B MPUPOAE, PU3NUECKHE U XMMUYECKHE CBOMCTBA. AACOpOIus.
Kpyrosopor yrinepoma B mnpupoge. Okcuipl yriaepona, HX (QU3NYECKHE H
XUMUYECKUE CBOWCTBA, [JEHCTBHE HAa JKUBBIE OPraHU3MBbl, [OJYyYEHHE U
IpUMEHEHUE. DKOJIOTHYECKUe MpoOIeMbl, CBSI3aHHBIE ¢ OKcuaoM yriepona (IV),
TUINO0TE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA 3(dekt. YronbHas
KHCIIOTa U €€ COJU, UX (PU3NYECKHEe W XMMHYECKHE CBOWCTBA, MOJy4YEHUE U
npumeHeHue. KadecTBeHHass peakuusi Ha KapOoHaT-WMOHBL. Vcmonb3oBaHHe
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CETLCKOM XO03HCTBE.

[lepBoHavaIbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHask KHCIIOTa).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, HPHUPOAHBIN ra3, HePTh),
MPOJYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, O€NIKax, yriieBoJax — 1 ux
poJii B OKM3HM 4eloBeKa. MarepuallbHOe €AMHCTBO OPraHUYecKUxX W
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npumeHeHnue. CoeMHeHHs KpeMHUs B pupoae. O61iue npeacTaBieHus: 00 OKCuie
kpemaust (IV) u kpemaueBoit kucinote. CHIMKAThI, UX UCMOJb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTU. Ba)kHelne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa, CTEKIIO,
IIeMEeHT, OeToH, xkene300eroH. [Ipobmembl  O€301MaCHOrO0  HCIIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3lO0B HEOPTaHMUYECKUX BELIECTB, CBOMCTB COJSHON KHUCIOTHI,
MIPOBEJICHNE KAU€CTBEHHBIX PEAKINI Ha XJIOPUI-MOHBI U HA0JII0/IEHUE TIPU3HAKOB



UX TPOTEKAHMs, OMBITHI, OTPaXKAIOUIMEe (PU3NYECKUE M XUMUYECKUE CBOMCTBA
TaJIOTEHOB U WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOT€HUI0B), O3HAKOMIIEHUE ¢ 00pa3liaMu
ceppl M €€ COoeqUHEHUsSMHU (BO3MOKHO UCIOJIb30BAaHUE BHIEOMATEPUAIIOB),
HaOII0eHUE IpoLecca O0yriIMBaHus caxapa Mo JAeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOM KHUCJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
IIPOBEJICHNE KaueCTBEHHOM peaKIMu Ha CyJb(aT-uoH U HAOIIOACHUE MPU3HAKa €€
pOTEKaHMs, O3HAKOMJICHUE ¢ (PU3MYECKMMU CBOWMCTBaMU a3zoTa, ¢ochopa U Hx
COEIMHEHHI (BO3MOYXKHO HCIIOJIb30BAHUE BHUJIEOMATEPHAIIOB), 00Opa3uaMu a30THBIX
u (ochopHBIX yIoOpeHui, TOJyIeHHE, COOMpaHNe, pacllO3HABaHUE W M3YyUCHHE
CBOMCTB aMMHaKa, MPOBEACHUE KAUYECTBEHHBIX pEaKUWd HAa HOH aMMOHHS U
dochaT-uoOH W U3yuyeHHWE TPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEABbK (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJIEOMATEPHAIIOB), HU3YUYEHHE MOJENEed KPHUCTAUIMYECKUX PpEIIETOK anMasa,
rpaduta, (QymuiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIVIEM W YCTPOWCTBOM IIPOTHBOTra3a, IOIYYEHHE,
coOupaHue, pacro3HaBaHUE M U3yYEHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUIUKAT-UOHBI U U3YYECHHE MPU3HAKOB UX
MPOTEKaHUsl, O3HAKOMIICHHE C TNPOAYKUMEH CUJIMKATHOM MPOMBIIIIIEHHOCTH,
pelIeHre SKCINEePUMEHTANBHBIX 3aad Mo TeMe «BakHelllne HeMeTayulbl U UX
COEJIMHEHUS.

MeTaJiibl U UX COCAUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuogmueckor cucreme xumuyeckux osnemeHtoB [, .
MenpaeneeBa u crpoeHusi aroMoB. CTpoeHrne MeTauioB. Meramnuyeckas CBSI3b U
METAIMYECKass  KPUCTAJUIMYECKass  PEmETKAa.  DIEKTPOXMMHYECKUUA  Psif
HaIpspKeHUN MeTaioB. @U3MUecKUe U XMMHUYECKHe CBOMCTBa MeTaioB. O01ue
CHOCOOBI TOMy4YeHHss MeTaioB. [loHsATHE O KOpPpO3WM METauIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOoppo3uw. CIiiaBhl (CTajb, YyT'yH, JTIOPAUTIOMUHUN, OpOH3a)
U UX IPUMEHEHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie MeTaibl: nookeHUe B llepuognueckon cucreMe XMMHYECKUX
aneMmeHToB . M. MenzaeneeBa, CTpO€HHUE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
dusznveckrue U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
TUAPOKCUIBI HaTpusi W Kanus. [IpumMeHeHHe MIeOYHBIX METAIOB M HX
COCIMHEHUM.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHuid W KaJIbLMWHK: TIOJIO)KEHUE B
[Tepunoanyeckoit cucreme XumMuyeckux 3yemenToB J[. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXKJI€HUE B Ipupoe. PU3nyeckre 1 XUMUYECKUE CBOMCTBA MarHus U



Kanblus. BaxkHeilre coequaenns Kaablus (OKCUl, THIPOKCHI, cOJin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ YCTpaHECHUS.

AmoMuHUN: TTosioxkeHue B [leproauyeckoid cUCTEME XUMHUYECKUX JIEMEHTOB
JI. 1. Menneneesa, CTpoeHHME aToMa, HaXOKJIECHHWE B npupone. Pusnyueckue u
XUMHUYECKHEe CBOMCTBA alFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCHU]IA
ATIOMUHUA.

Kenezo: nonoxenue B Ilepuoanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa, CTpoeHHME aToma, HaxXOXKIE€HHE B mpupone. Puzndeckue Hu
XHUMHYCCKHE CBOMCTBA jxese3a. OKCUIbI, TUAPOKCUIBI U comu xxenesa (I1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METaJUIOB M CIUIaBOB, HMX (U3UYECKUMHU
CBOMCTBAMHU, HU3YYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
Kallbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
WCCJIEZIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA JKEJI€3a B KHUCIOPOJIE
(BOBMOXXKHO  WCIOJIb30BAHME  BHUACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEAKIMil Ha HOHBI: MarHUs, KaJbIIHs, aIIOMUHMS, [IUHKA, xkere3a (1)
u xenesa (II), menu (II), HabmromeHHME W OMHMCAaHHWE MPOIECCOB OKpAIIMBAHUS
IUTAMEHU HWOHAMH HATpHsl, Kadus W Kaublusd (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB), UCCIIeJOBaHUE aM(DOTEPHBIX CBOMCTB T'MIPOKCH 1A ATFOMUHUS U
TUJIPOKCHUAA [IMHKA, PEIICHUE AKCIEPUMEHTAIBHBIX 33/a4 Mo TeMe «Baxueiimme
METAJUJIbl K KX COCTUHEHHUS.

XHMHUS M OKPYKAKOLIAS cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOW >KM3HU 4YeJlOBeKa. be3omacHoe
HCTIOJL30BaHKE BEIIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas AOMyCTUMast
KOHIIeHTpanus BeuecTs, aaiee — [1/IK). Posb xuMun B pelieHr 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuui IKCnepumenm:

H3yyeHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
Marepuabl).

Mexcnpeomemmunie céazu

Peanuzanus MeXNpeIMETHBIX CBS3€Ml MpU WM3YyYEHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJICJIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEHHO-HAyYHbIE MOHATHA: HAYYHBIA (PaKT, TMIIOTE3a, 3aKOH,
TCOpHs, aHalu3, CHHTE3, KIacCupUKalusi, TEPUOJAUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICTUPOBAaHNE, HW3MEPEHHE, MOJEb, SBICHUE, MMAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHAIIBI.

dwusuka: MaTepus, aTOM, SIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKIIN], U30TOIIHI,
PaJMOaKTUBHOCT, MOJIEKYIa, AIEKTPUICCKUI 3apsi, IPOBOTHUKH,
MOJIYIIPOBOJHUKH,  JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEILleCTBa, ra3, paCTBOP, PACTBOPUMOCTD, KPUCTAIIIMYECKAS
peméTka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAMHUIIBI M3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/TbI, COHIIE.

buonorusi: ¢orocuHTes, npixaHnue, Ouocdepa, FKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpalbl, TOPHBIE TOPOIbI, TOJIE3HBIC
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS MPOrPAMMBl OCHOBHOIO  OOILEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs XMMHH B €IWHCTBE Y4eOHOU u
BOCIIUTATEIbHON ACATEIBHOCTA B COOTBETCTBHH C TPAJULMOHHBIMA POCCHUMCKUMU
COLIMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMM, IPUHATHIMU B
oOllecTBe MNpaBUJIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHW W
pacIIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOT0 BOCTIMTAHMS:

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAYYHOMY HACIIEIUIO, ITOHMMAHMUS 3HAYEHUS XHMHUYECKOM HAYKHM B JKU3HHU
COBPEMEHHOro OOIIeCTBa, CIOCOOHOCTH BJIAJETh JTOCTOBEPHOW HH(pOpMAIHei o
IIEPEOBBIX JOCTHKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IpaBUjaX MEXINYHOCTHBIX
OTHOIIECHUN B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEeIbCKOM, TBOPYECKOW M JAPYrHX  BHUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUN Y4E€OHBIX, TO3HABAaTEIbHBIX 3a/a4, BBINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOLIH B MPOILIECCE 3TOM yUeOHOM NesTEIbHOCTH, TOTOBHOCTH OLIEHUBATH
CBOE MOBEJEHUE M IOCTYNKH CBOMX TOBApHUIIEH C NO3WLHMH HPABCTBEHHBIX WU
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUI OCTYTIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTAaBIISIOLINE
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aWMOCBS3SX YEJIIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIE MOTHUBBI, HANIPABJIEHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU 10
XUMHH, HEOOXOOUMbIE i1 OOBSCHEHUS HaOIIOJaeMbIX IPOLIECCOB M SIBICHUH,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOoThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPaTypo, MOCTYHHBIMU TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JH0O03HATEIBHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K  €aMO00pa30BaHHUIO, MPOEKTHOM M  HMCCIEI0BATEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJIEHHOCTH U YpOBHS OOyd€HUsS B
JlaJbHEHIIIEM;

4) hpopMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3/I0pPOBBIO, YCTAHOBKMA Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHWE MOCIEACTBHHA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJIUMOCTH  COOJIOJICHHUS] TpaBUi OE€30MaCHOCTA TMpU  OOpallleHHH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peanbHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEPEC K MPAaKTUYECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudyHoro poja,
YBa)XXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM JESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUs MNPEAMETHBIX 3HAaHMM 1O  XUMHHM, OCO3HaHHBIM  BBIOOD
WHJUBUTyJIbHON TPAaeKTOPUU MPOJOJKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycTemHOW po(eCCUOHATIBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalTHPOBAThCS B MIPO(PecCHOHAIBHOM Cpee;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMUSI:

HKOJIOTMYECKH 11eJ1ecO00pa3HOe OTHOLLIEHHUE K MTPUPO/IE€ KaK HCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIEeCTBOBaHUS, NOHUMAHUE LEHHOCTH 3J0pOBOTO U
O0e3zonacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJEHUS
IpaBuJl OE30MaCHOT0 MOBEIECHUS IPU paboTe C BELIECTBAMH, a TAKXKE B CUTYaLUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHUHU, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOIHON CPEIOn, ISl TOBBIICHHS
YPOBHSI  DKOJIOTMYECKOM  KyJNbTYpbl, OCO3HaHHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJeM M MyTell MX peleHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
(bopMHpOBaHKS MUPOBO33PEHHUS 00IIIEHAYYHbIE TOHATHUS (3aKOH, TEOPUSl, TPUHILIMII,
runore3a, (¢akT, CHCTEMa, Mpolecc, HSKCHEPUMEHT M Jpyroe.), KOTOphIE
HCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETax M IMO3BOJSIOT Ha
OCHOBE 3HaHHUH U3 ATHX MpPeAMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIC TCUCTBUS (IIO3HABATEIHHbBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOphIE 0OecrneunBaloT (GopMUpoBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIECTBICHUIO Y4eOHOU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJIbHbIE YUeOHbIE JeiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI HCTOIB30BaTh NPHEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEepPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3W MEXIy OOBEKTaMH H3YUCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO AHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B IIpoIlecCe IMMO3HAHMS TMOHATUA (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJCIIH, UCTIOIb3YEMBIE B XHMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUSI —
XUMUAYECKUU 3HAK (CHMMBOJ JJIEMEHTAa), XuUMuUueckas (opMyna U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHUH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YU4ETOM
ATUX MOJENBHBIX TMPEICTABICHUN BBISBISAThL U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUUYCCKUX PEaAKIIH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, TNPUYMHHO-CICJACTBEHHBIC CBSI3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHUE HCIIOJIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMEHTA
MMO3HAHMUS, & TAK)KE B KAU€CTBE OCHOBBI JIJIs1 (JOPMHUPOBAHUS TUTIOTE3BI 11O TTPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

npUOOpPETEHNE OIbITa IO TUTAHUPOBAHUIO, OPTaHM3AIlMM W TMPOBEIACHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0AaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIISITh OTYET
0 MpOJIeNIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh WM HHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayyHO-TIOMYJISIpHAsT ~ JTUTEpaTypa XHMHYECKOTO COJICPKaHHS, CIPaBOYHBIC
nocobusi, pecypcel WHTepHeTa), KpUTHUYECKH OLIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3aMpOChl MPU MOHUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO HCIIONb30BAHUS PA3INYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMpATh ONTUMANIbHYIO (pOopMy MpeacTaBieHuss HHOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATEIHCKON JEATEIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIICTBA M TPAHCIOpPTAa HAa COCTOSHUE OKPYXKAIOLIEH NPUPOIHON
Cpepl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yUeOHbIe JelCTBHUA:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XOJI€ AUaNora u (W) AUCKYCCUN) MO CYIIECTBY
oOcyknaeMoil  TeMbl, (OPMYJIUPOBATH CBOM MPENJIOKEHUS OTHOCUTEIBHO
BBITNOJIHEHUS [TPEJIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEACTaBIATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBbHOM
JACSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAIUI0
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO AKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHON WM HWCCIIEIOBATENbCKOM  JIEATENBHOCTH TPU  PEHICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00CyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbI», KOOPIUHALIMS
COBMECTHBIX JEWCTBHUH, OIpeneseHHe KpPUTEpPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENCNATh LEIN AeATEIHHOCTH, TMIAaHUPOBATh,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeILHOCTD, BRIOMpATh Hanboiee dPpPeKTUBHBIC CIIOCOOBI pellieHns YIeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEPHO COCTaBIATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUM I[PU BBINOJHEHUM 33JaHUN C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBIICHHOW 1€/, yMEHHE
MCTIOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, TIPE/IaracMbI€ B YCIIOBUU 3aJaHHIA.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aT€NbHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW QeaepanbHONM padoyeil mporpamMMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYArOIIMMHCS HAy4YHbIE 3HAHMS, YMEHHUS U CIOCOObI



NeUCTBUN, crnenupuuecKkue JUisi TPEAMETHOW o0macth «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpETalUH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K koHIy oOyueHus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JIJIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAaKIUU PA3JIOKEHUs, pPEaKUUU 3aMELICHUs, pPeaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, pauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpPHAS KOBAJICHTHAsI CBS3b, HOHHAS
CBS3b, WOH, KAaTHOH, AaHWUOH, pPAacTBOp, MaccoBas JOJi1 BEIIECTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEIUHEHHI IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMbIch [lepuomnueckoro 3akona J[. M. Menpaeneesa:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJIbIIINE TIEPUOJBI, COOTHOCUTH OOO3HAUCHMS, KOTOpPhIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB J[. W.
MeHnieneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCII0 IEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (IO YHCIy U COCTaBY YYAacCTBYIOIIMX B pPEAKLIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPIK/IAsl ONMMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKHUX [PEBPALICHUI B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO »3JeMeHTa Mo (opmysie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACYETHI IO YPABHEHUIO
XUMHUYECKOMN pEaKInH;

IIPUMEHATH OCHOBHBIE ONEPALIMH MBICIIUTEIBHOM JAESITEIIBHOCTH — AHAIIN3 U
CHUHTE3, CpaBHEHHE, OO0OOIeHHe, CHCTEeMaTU3alrI0, KIacCU(pUKAIHUIO,
BBISIBJICHUE MPUYMHHO--CJIEICTBEHHBIX CBA3EH — JJII MU3YyYEHHs] CBOWCTB
BEIIECTB M XHMMHMYECKUX PpEAKUUH, €CTECTBEHHO-HAyYHbIC METObI
NO3HaHUsI — HaOJOJIEHUE, W3MEpPEHHE, MOJECIUPOBAHHME, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN );

CJIeI0OBATh MPAaBUJIaM MOJb30BAHMS XUMUYECKOM MOCY10i U TaO0paTOPHBIM
o0opyZoBaHMEM, a TakXKe IMpaBuUjaM oOOpalleHUusI C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKLUHUSMU IO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX ONBITOB I10 MMOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JIOJIEM PAacCTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHUYECKHE DKCIIEPUMEHTHI MO PAClO3HABAHHWIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMycC, (peHONIPTaNICHH, METUIIOPAHK

U Jpyrue).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU A heKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAs TUCCOIMAIUS, PEAKIMH HOHHOTO
oOMeHa, KaTajim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJTIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (xoBajieHTHas, MOHHAas,
MeTayuInyecKas ), KpucTaindeckas pemeTka, Koppo3us METAIIJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON pPEAKUUH, NPEIETbHO IONyCTHUMAas KOHUEHTpPALUs
ITJIK BemiecTBa;

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

ONPEENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOLO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUW 1o (opmysiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHHM, THI KPUCTAILTNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIcH Ileproamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHUChIBaTh U XapaKTEPU30BAThH
Tabnnunyo ¢opmy Ileproanueckoit cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME TMEPUOJBI, COOTHOCUTH
0003Ha4YEHHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabNIUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M
3apsan  sAApa, oOOHIee 4YHUCIO DJJIEKTPOHOB U pACHpEAeNIeHHEe UuX IO
ANIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COCIMHEHUN B MpEAeNiax MaJbIX MEPUOAOB U
TJIABHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTRA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOUIUMX B pEaKIUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEILECTB, MOATBEPXKIAsl OMHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (QopMyJe COETUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJUThH PACUETHI IO YPABHEHUIO
XUMHUYECKOMN peaKinu;

COOJTIOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI01 1 1a00paTOPHBIM
o0opy/oBaHMEM, a TakKXe TMpaBuia oOOpallleHus] C BeElIeCTBaMH B
COOTBETCTBHUM C HMHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TIOITBEPIKTAFOIINE KAYECTBEHHBIM COCTaB Pa3IMIHbIX
BCIIIECTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, THUIPOKCUA-UOHBI, KATUOHBI
aMMOHHUSI YU HMOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICITUTEILHOMN JACSITEIbHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3AI1IO, BHISIBJICHUE TPUUNHHO-
CJICJICTBEHHBIX CBSI3€U — JJISI U3YYCHHUS] CBOMCTB BEIIECTB U XUMUUYECKHUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TIO3HAHUS — HaAOJIOACHHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHme pa3iesioB u

KoaunuyecTBO 4acos

KoHTpoJsbHbIe

IMpakTHueckue

JJeKkTpoHHbIE (IU(PPOBHIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHATHSA
Xumus — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemniecTBa n xumMnueckue 15 1 bu6nmmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Htoro no pazneny 20
Pa3nen 2. BaxHelilue npecTaBUTEIH HEOPTAaHMYECKHX BEIECTB
91 Boznyx. Kucnopon. [lonsitue 5 bubnnorexa [HOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopon. Ilonstue o bubnnorexa [HOK
2.2 8 1
KHUCIIOTaX U COJIIX https://m.edsoo.ru/7f41837¢c
93 Boga. PactBopsl. [Tonsitue 006 5 1 1 bu6mmoreka [IOK
' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChl bu6mmorexa [IOK
24 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Paznen 3. llepuoanyeckuii 3axon u llepuonnyeckas cucrema xumuuyeckux 3a1emMenToB JI. U. MenaeneeBa. CTpoeHne aToMoB.
Xnanecxaﬂ CBA3b. OKI/IC.]I]/lTe.]H)HO-BOCCTaHOBI/ITeJIbHl)le pealculm
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[Tepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

Bu6mmoreka [IOK

31 XHMHHECKHX S1IEMEHTOB /1. 1. ! https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CtpoeHue
aroMa
XuUMHUYECKAS CBS3b.
3.2 OKHUCIUTEINBLHO- 8 buGnnorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU
bubmuorexa [JOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c
PesepBHOCE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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9 KJIACC

KoJsun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne o/m P Kontpoabnbie | IlpakTudeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M XMMHYECKHE PeaKIIUH
11 [ToBTOpEeHue U yriay6ienue 3HaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOMTHYECKAs TUCCOIHAITHS. 8 1 1 bubnuoreka [IOK
' XUMUYECKHUE PEaKIMU B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nen 2. HemeTayibl M X COeTUHEHUS
21 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [HOK
' anemeHTOB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636
OO1as XapakTepUCTUKAa XUMUYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ 6 bubmmorexa [IOK
' PYTHIRL £-6p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6m1ast xapaKTepUCTUKA XUMHUYECKHIX
2.3 aneMeHToB VA-Tpynmnsl. A30T, pocdop 1 ux 7 1 brbmmorexa LOK
' PYIHAL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01mmas XxapakKTepUCTUKA XUMHYECKIX
2.4 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 brbmorexa [TOK
' ) PYIHBL pol https://m.eds00.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro no pazneny 25
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Pa3zgen 3. MeTaJIbI M UX COeIMHEHUS

. bu6mmoreka [IOK
3.1 Obmpue croicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3nen 4. Xumusi 4 OKpy:KawIias cpeaa
41 BemecTBa 1 MaTepHabl B )KU3HH YeJIOBEKA 3 bubnmorexa HOK
' 1 P https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI

1. Anux6eposa JL.IO. «3anumarensuas xumusi», M, «ACT - IIpeccy, 2009r.

2. ["a6puensu O.C. Xumus. 9 knacc: pabouas TeTpaap k yueonuky ['abpuensna O.C. --
M.: Ipoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrnpaBouHuK mKOIbHUKA 10 xumun 8-11 kiace, M,
«poda», 2000 .
4, Xumus. 9 knace: yueOHHK 17151 0011e00pa3oBaTenbHbIX yupexkaeHuil/ ['abpuensu
O.C.. - M.: [Ipocpa, 2012.
JlutepaTypa Uil yUUTEINA:
YMK «Xumus. 8 xmace»

1. Xumus. 8 xknace. Yuebnuk (aBtop O. C. ['aGpuensin). 288 c.

2. Metomuueckoe nocodue. 8 kiacc (aBropsl O. C. I'abpuensy,C. A. Cnaakos). 190 c.

3. HactonpHas kuura yaurens. 8 kiacc (aBtopsl O. C. 'abpuensn, H. [1. Bockoboiinnkosa,
A. B. Smykosa). 400 c.
4. Pabouas Tetpanp. 8 kiacc (aBropsl O. C. I'abpuensn,C. A. Cnankos). 208 c.
5. KonTponbHblie 1 ipoBepounbie paboThl. 8 kinacc (aBropsl O. C. ['abpuensH u 1p.). 224 c.
6. Xumus B TecTax, 3ajadax, ynpaxHenusx. 8 kimacc (aBropsl O. C. 'abpuensn, T. B.
CwmupHo-Ba, C. A. Cnagkos). 224 c.
7. Terpaap s JIaOOpaTOPHBIX OIBITOB U MpakTHYeCKUX padoT. 8 kiacc (aBropsl O. C.
I"abpue-nsH, A. B. Kyniosa). 96 c.
8. Terpaap s OlleHKH KadecTBa 3HaHWH 1o xumuH. 8 kiace (aBTopsl O. C. 'abpuensH, A.
B. Kynnosa). 112 c.
9. Xumudeckuii skciepuMenT B mkode. 8 kimace (aBropsl O. C. 'abpuensn, H. H. Pynos, B.
U. Tonkynos). 304 c.

10. Xumus. 8 kmacc. DIEeKTPOHHOE MYJIbTUMEINITHOE U3aHNE.

JJISA YHUTEJIA

YMK «Xumus. 9 kmnace»

1. Xumus. 9 knace. Yaeonuk (aBtop O. C. 'abpuensn). 320 c.

2. Metoauueckoe nocodue. 9 knacc (aBropel O. C. I'abpuensu,C. A. Cnaakos). 190 c.

3. Kawra s yaurens. 9 xnace (aBropsl O. C. 'abpuensn, 1. I'. Octpoymos). 400 c.

4. Pabouas Terpanp. 9 kiacc (aBropsl O. C. I'abpuensny, C. A. Cnankos). 224 c.

5. KontposnbHble u nposepounbie padotsl. 9 kiacce (aBTopsl O. C. I'abpuenss u ap.). 240 c.
6. Xumus B Tecrax, 3agayax, ynpaxsHenusx. 9 kiacc (aBropsl O. C. I'abpuensn, T. B.
CmupHno-Ba). 288 c.



7. Terpaap nis 1a60paTOPHBIX OIBITOB M MPaKTHYECKuX padoT.9 kmacc (aBTopsl O. C.
I'abpue-nsH, A. B. Kyniosa). 112 c.

8. Terpaap 1i1st olleHKH KadecTBa 3HaHUH 1o xumuu. 9 kinacc (aBropsl O. C. ['abpuensn, A.
B. Kynnosa). 112 c.

9. Xumudeckuit sxkcriepuMeHT B mikose. 9 kiacc (aBropsl O. C. ['abpuensH u ap.). 208 c.
10. Xumus. 9 knacc. DIEKTPOHHOE MYJIbTUMEIUIHOE U3JaHNe

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET

HHTEepHET-pecypchl Ha PYCCKOM SI3BIKE

1. http://www.alhimik.ru IIpencraBieHsl pyOpHKH: COBEThI a0UTYPUCHTY, YUYUTEIIO XUMHHU,
CIpaBOYHHUK (OuYeHb OosbInas MoAOOpKa TaOJNMII M CIHPABOYHBIX MaTEPHAJIOB), Becesas
XHUMHSI, HOBOCTH, OJTMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUICCKUX CBEICHU).
2. http://www.hij.ru XXypran «XuMus v KHU3HB» TOHATHO U 3aHUMATEIBHO PACCKA3bIBACT
000 BCEM HHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.

3. http://chemistry-chemists.com/index.html DnexTpoHHbIi )KypHaT «XUMHKHA U XUMUN», B
KO-TOPOM TIPEJICTABICHO MHOYECTBO OIBITOB IO XMMHH, 3aHUMATEIbHON HH(OpPMAIIUH,
IO3BOJIA-FOLLEN

YBJICYb YICHUKOB IKCIIEPHMEHTAILHOM YaCThIO TIPEMETA.

4. http://c-books.narod.ru BceBo3moskHast tuTepaTypa 1o XUuMHH.

5. http://www.drofa-ventana.ru M3BectHoe u3naTeabCcTBO yueOHOM uTeparypbl. HoBUHKH
HAYYHO-TIOMYJISIPHBIX ¥ 3aHUMATEIBbHBIX KHUT 110 XHMHH.

6. http://1september.ru XXypuan mis yautenei u He ToJIbKO. bonbioe KoJu4ecTBO paboT
y4EHH-KOB, B TOM YHCIIC M HCCIIEIOBATEIBCKOrO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIH TOPTA CO
CChUTKaMH Ha 00pa3oBaTeIbHbIE CAHTHI 10 XMMUH.

8. www.periodictable.ru Coopuuk craTell 0 XHMHYECKUX JIEMEHTaX, HLTIOCTPUPOBAHHBIM
IKC-TIEPHMEHTOM.
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