MUHUCTEPCTBO INPOCBEIEHUS

POCCUIICKOM ®EJIEPAIIAN

MuuHCTEPCTBO 00pa30BAHU H HAYKH

CMosIeHCKO#H 00J1aCTH

Yacrroe o0meodpazoBarebHoe ypeKIeHHe
«I1IK0/1a KOMILIEKCHOT0 PA3BUTHS JIeTeil H
NOAPOCTKOB € HIeMEHTAMH YIJ1y0JIeHHOr0

H3yueHHs nayk u rexnojoruii um M.K. TennmeBon»

PACCMOTPEHO

MO yuurenei -
NPEAMETHUKOB

£l

«27» aBrycta 2024 r.

7
T'ony6esa H.C.
[IpoTtokon Ne ot 4

COI'JTACOBAHO VTBEPXX/IEHO

%//
v
[ony6esa H.C.

ITpotokon Ne ot
«27» aBrycra 2024 r.

3amecturens aupextopa  Jlupekrop »
%
, BAHORB L‘ .

PABOYAS ITPOI'PAMMA
(ID 5265692)

y4ebHoro npeamera «Xumus. bazoBblii ypoBeHb»

Juist obyyaromuxcst 8 — 9 kiaccoB

Cmouenck 2024



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe denepaibHOM paboyell mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma o xuMuu Aa€T MPEICTABICHUE O IEJAX, OOIICH CTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM MpPOrpaMMbl IO XHMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C Yy4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IEJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEbHOCTU OOYYalolIerocs IO OCBOCHUIO
y4e0HOTO coIepKaHusl.

3HaHUWE XWMHUHU CIYXXUT OCHOBOM il (POpMHpPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM JUIsl  CaMOpa3BUTHS U
dbopMupoOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIeSITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAydYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaIOIINXCS;

Croco0CcTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3oBaHHe 00Y4AIOIIHUXCS.

JlanHbie HampaBiieHWs B OOyYEHWU XUMHUHU OOECTIEYMBAIOTCS CHEIU(DUKOMN
cColepKaHusl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIACTCS  TEAarOoTHYeCcKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIIeT0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XWUMHUHU, OCHOB
HEOPraHWYECKOM XUMHM UM HEKOTOPBIX OTHCIbHBIX 3HAYMMBIX IOHATUH
OPTaHUYECKON XMMUHU.

CrpykTypa cojiepaHusl IPOrpaMMbl TI0 XUMUKU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSITHIA O XUMHYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI ITOHATHUM O XMMUUYCSCKOM
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIMITY
MOCJICIOBATENLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonmueckoro 3akoHa JI. M. MenpgeneeBa Kak OCHOBHOIO 3aKOHA
XUMUH;

— YYEHHA O CTPOECHHHU aTOMa U XUMHUYECKOH CBS3H;

— TPEeACTaBICHHH 00 3JICKTPOJUTHUUECKON JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCSI HA OCHOBE HOMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIHLHO OT OHOTO
YPOBHSI K JPYyrOMY, BBINOJHSAS (PYHKIUM OOBSACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABJICHUS O XMMHUYECKOW COCTABIIAIONICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJaM IO03HaHUS B Hayke. M3ydeHne XUMHM OPOUCXOJIUT C TPUBICUCHUEM
3HAHUW U3 paHee M3YUYCHHBIX YYCOHBIX mpeaMeToB: «OKpyKalomui MHPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 Kjacey.

[Ipy wW3ydYeHHMHM XHMHUHU TPOUCXOAUT (OPMHUPOBAHWE 3HAHUHW OCHOB
XUMHUYECKON HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYCCKON
JESITENbHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpPUOOIICHUH K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYCHUU BEIIECTB U
XUMHUUYECKUX Peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JeATEIbHOCTH, OCBOEHHUM TIpaBWJI O€30MacHOr0 OOpallleHHs ¢ BEIIECTBAMU B
MMOBCEIHEBHOM KU3HU.

[Ipu n3ydeHnn XMMUM Ha YPOBHE OCHOBHOTO 001IEero 00pa3oBaHMs BaXKHOE
3HAYCHHUE IPUOOpEITH TaKHUe IISITH, KaK:



— (opMHUpOBaHME HHTEJUIEKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CamMOCTOSATEIbHOM MO3HABATENLHON JEATEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— oOecrieueHue YCIIOBHH, CHOCOOCTBYIOLIUX PUOOPETEHUIO
OOy4JalolUMHUCST ~ OMBbITa  Pa3HOOOpPA3HON  NIEATENbHOCTH, MO3HAHUS |
CaMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIMI), HMEIOIINX
YHHUBEPCAJIbHOE 3HAYCHUE VISl PA3TUYHBIX BUJIOB JI€ATEIHHOCTH;

— (opmupoBanue oOmEld (QYHKUMOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIller0o MHUpa, UCIHOJb3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHH, TPUMEHATh UX IpPHU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOOydyarolUXCsli TyMAaHUCTUYECKUX OTHOUICHMH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUU JUId BBIPAOOTKH 3KOJOTUYECKU
1eIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIE€ATENbHOCTH B LEISIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIUU K OOYUYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Tpo(uis U HampaBlIeHHOCTH NajbHEHIIEro
oOy4eHus.

OOmiee 4ymcmo YacoB, OTBEAEHHBIX IS W3YYCHHS XUMUU Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poias XuMuu B )KU3HU 4esloBeKa. XUMHSI B CUCTEME HayK.
Tena u BemectBa. PuU3NYeCKUe CBOWCTBA BELIECTB. ATrperaTHOe€ COCTOSHUE
BenlecTB. [loHsATHE O MeTOAax Mo3HaHWsS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3IeMEHThl. CHMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opmyna. BaneHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0S XMMUYECKOTO AJIEMEHTA B
COEJIMHEHNUHU.

KonunuectBo BemecTBa. Mosb. MoisipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COCUHEHUH.

Pu3nyecKre U XMMUYECKUE SABJICHHsI. XUMUYECKasl peakus U €€ NpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYeckHe ypaBHeHusa. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYAOW, IpaBuiIamMu padoThl B 1a0OpaToOpuu U
npuémMamu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE NPU3HAKOB IPOTEKAHWsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkene3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMeceil: C MOMOIIbI0 MarHura, (puIbTPOBAHHE,
BbIMIapMBaHUeE, TUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKHU IMOBAPEHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHeiinue npejacTaBuTe I HEOPraHUYECKHUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucnopoa — 3jeMEHT U IpocToe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
NOJlydYeHHUsl KUCIopoJa B JiabopaToOpuud M TMpoOMbIIUIeHHOCTH. KpyroBopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MoAU(pUKALNS KUCIOPO/a.



TemnoBoii 3¢(deKkT XUMHUUECKON peakinH, TePMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pa3pyiieHrue 030HOBOTO CIIOSI.

Bonmopon — snemeHT M mpoctoe BemecTBo. HaxoxaeHue Boaopojaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotsl u comnu.

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

dusnueckne CcBoOWCTBA Boabl. Boma kak pactBopurens. PacTBOpEL
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpUpOZI€ ¥ B KU3HU 4YelloBeKa. KpyroBopoT BoAbI B MPUPOE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranndeckux coeauHenuii. Okcuanl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccudukaruss OCHOBaHUM: IMIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinor. @uznyeckue u
XUMHYECKHE CBoMcTBa KHCIOT. Psaxg axkrtmBHOocTu MeramioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenkmarypa cosneil. @u3n4eckue 1 XMMAYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEICIICHUE COAEPKAHNS KUCIOPO/Ia B BO3AYXE, OIYUYCHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3liaMH OKCHIOB H
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHHE W HU3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
uccieoBaHle 00pa3IOB  HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHCIOTHI,
KHCJIOT C MeETajulaMHu, peaklUuil HeUTpalu3aluu, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYyTUM W3 PacTBOpa COJIM, PEIICHUE



DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COEIMHEHUI.

IMepuognueckuid 3akoH U Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie MOMBITKK KiIacCU(UKAIMM XUMUYECKUX d3JeMeHTOB. [loHsATHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
U TUAPOKCUJIBI.

Ilepnognueckuit 3akoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
HA. W. Mengeneea. KopoTkonepuoaHas u JJIMHHONEPUOAHAS  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB INEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CocTaB aroMHbIX sfep. M30Tombl. DJIEKTPOHBL.
CrtpoeHne 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSI paJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nayenue llepmommueckoro 3axkoHa wu  Ilepmogmyeckor  CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Il pa3BUTHsl Hayku U npaktuku. [[. . MenneneeB —
YYEHBIN U TPAKIAHUH.

Xumuyeckass cBsi3b. KoBaneHTHast (mojisipHasi W HEMOJSpPHasi) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHHs.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Tporniecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslioB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJIECHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Meosicnpeomemmnuwie céasu

Peanuzanus MexnpeaMETHBIX CBA3CH NPU HM3YYEHUM XUMHM B 8 KJlacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbBIC MMOHATHS: HAYYHBIN (hakT, TUIIOTe3a, TEOPHs,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: Marepus, aTroM, O3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TOINBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsll, BELIECTBO, TEJNO,



00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
U3MEpPEeHUsl, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHHEpanbl, TOPHBIC IOPOIHI,
TMI0JIC3HBIC HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XuMHu4YecKasi peakuus

Ilepnognueckuit 3axoH. llepuonnueckas cucTeMa XMMHYECKUX JJIEMEHTOB
. . MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KalausA, KAIbLIUA H HX
COCIMHEHNH B COOTBETCTBHUM C IIOJIOKEHUMEM JJIEeMEHTOB B llepmoanueckon
CUCTEME U CTPOCHHEM UX ATOMOB.

Crpoenue BemiecTBa: BHIbl XMMHUYECKOM CBA3U. THIBI KPHUCTAUIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIlA KPUCTAUIMYECKON PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudpukanus XMMUYECKHMX peakUMid MO pazIudHbIM IpHU3HaKaM (110
YHUCIIY M COCTaBY YYacCTBYIOUIMX B PEaKLUU BELIECTB, MO TEINIOBOMY 3(PQeKTy, 1Mo
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[lonsiTue 0 ckopocTH XUMHUecKol peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX U Te€TEPOreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW pEaKUUMU U II0JIOKEHUE XUMHUYECKOTO

paBHOBECHUSL.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  AJIEKTPOHHBIN  OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HWCIOJIB30BAaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus AIIEKTPOIIUTUYECKOU JTIUCCOLMALINH. DJIEKTPOIUTHI 51
HEAJIEKTPONIUThl. KaTrvoHbl, aHWMOHBL. MeXaHW3M AUCCOLMALNM BELIECTB C
pa3NMYHBIMM BUJAMH XHUMHYECKOW CBs3U. CreneHp auccouuannu. CHUIIBHBIE U
ci1a0bIe SJIEKTPOIUTHI.

Peakiuu #oOHHOrO oOOMEHa. YCIOBUS NPOTEKAHMS PEAKUUl HOHHOTO
oOMeHa, MOJIHbIE U COKpaIIEHHbIC HOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHUE C MOJEISIMH KPHUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BENIECTB, Mpolecca JUCCOLMAIMM KUCIOT, IIeJIoYed U  coJied
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakluuMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUs), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIBbHBIX 3a]1a4.

Hemeranibl U MX coeiMHEeHUA

OOmiass xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEeHU OKucieHud. CTpoeHne U (pU3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TAJNOreHOB. XHUMHUYECKHME CBOWCTBA Ha INpHUMEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTalylaMH, HeMeTalylaMH, IIejiouaMu). XJIOpPOBOJOPO/I.
ConsHast KHCIOTa, XMMUYECKHAE CBOMCTBA, IOJIy4CHHE, NpUMEHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M 4eJIOBEeKa. BakHelmme XJIOpuIsl U UX
HAXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYecKkrue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakllvu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc00a IMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCAMHEHHH B MNpUPOjE. XUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

O6mras xapaktepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, pacHpOCTpaHEHHE B MPHUPO/IE,
bu3nyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nUecKkue 1 XMMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenre. Com aMMOHUS,
ux (pU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcrnonb3oBaHWE HUTPATOB M COJIEM aMMOHMSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKPYKaroIIe cpeabl COeJMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3AyXa, MOYBBI U BOAoEéMOB). Docdop,
annotpornuele Monupukammu ¢docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
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Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKUE U XUMHUIECKUE CBOMCTBRA,
nosyderue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUH.

O6mias xapakrepuctuka 371eMeHTOB |V A-rpynnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpoje, (U3MYECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJIEHUS KIUMaTa, MNapHUKOBBIN
ahdexT. YronpHas KucIoTa U €€ CoM, uX (PU3NIECKHUE U XUMHYECKUE CBOMCTBA,
noiayyeHue U TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEJILCKOM
XO3SMCTBE.

[lepBoHavasibHbIE TOHSATHUA OO0 OpraHUYeCKWX BENIeCTBaX Kak o
COCIMHEHUSX yriepona (MeTaH, 3TaH, JITWIEH, alleTWJIEH, 3TaHOJI, TJIULEPHH,
yKCyCHasi kuciota). [IpupoaHble HCTOYHUKU YTIEBOJOPOAOB (YTrojb, IPUPOIHBIN
ra3, He(Th), MNPOAYKTHl HX TNepepaboTku (OEH3UH), UX POJIb B OBITY H
MPOMBINIUIEHHOCTU. [loHsATHE O OMOJOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX,
Oenkax, yriieBojax — W HUX POJIM B KU3HMU 4YelOBeKa. MarepuanbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUUECKUX COCTMHECHHM.

Kpemuuii, ero @usnueckne W XUMHUYECKHE CBOMCTBA, IOJIYYEHUE H
npuMenenue. CoenuHeHuss KpeMHHsi B mpupone. OOuiue mnpeacTaBieHus 00
okcunie kpemaust (I1V) u kpemaueBo kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCHOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I[0B HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCITOJIh30BAaHUE BHUACOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUSMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEPHON KUCIOTHI, MPOBEJIEHNE KAaUeCTBEHHOM peaKIuu Ha cylbdar-
MOH M HAOJIOJeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO MCIOJb30BaHHUE
BHUJICOMATEpUAIIOB), oOpa3liaMu a30THBIX M (POChHOPHBIX yIOOpEeHUM, MoJydeHue,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Nmpu3HAKOB
MX MPOTEKaHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOKHO  WCHOJIb30BAHME  BUIAEOMATEPHUAJIOB), M3y4YeHHE  MoOJenen
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KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
poLIeCCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, pacro3HaBaHUE U U3yUYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaluTbl M UX COCIMHEHUS».

MeTajuibl 4 UX COCAMHEHMS

OO6mr1ast XapaKTepruCTHKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHH
ux nonoxeHus B llepmogmdeckon cucremMe xumudeckux daeMmeHtoB . N.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DIEKTPOXUMHUYECKUH  pAX
HanpspKeHU MetamuioB. dusnueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTAIUIBL: MOJIOKEHUE B [lepuoguueckon cucTeMe XUMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyueckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHUABL HATpusd W Kanusa. [IpuMeHeHue IIeNOoYHBIX METauIOB U HX
COCIMHEHNH.

[[lenouyno3eMebHbIE METAJUIbl MarHuid M KajJbI[Mi: IIOJIOKCHHE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3NUeCKUe U XUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueiliue coequHeHUs Kalblus (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmomuHuii: nonoxeHue B Ilepuogmyeckoid cUCTEME  XHMHUYECKHUX
anementoB JI. WM. MenaeneeBa, CTpo€HME aroma, HaxXOXJICHUE B MPUPOJE.
du3nyeckre u XUMUYECKHUE CBOMCTBA alfOMUHUS. AMGOTEpHbBIE CBOWCTBA OKCHIA
Y TUIPOKCUA aJTFOMUAHMUSL.

Keneso: nonoxenue B [lepruoanyeckor cucteMe XMMHYECKUX AJIEMEHTOB /.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJAEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U comu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA H MOJYUYCHHE.

Xumuueckuii IKCnRepuMeHm

O3HAKOMJICHHE C O00pa3llaMy METAUIOB M CIUIABOB, HUX (U3UYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTATOB  KOPPO3UU  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIMd HA WOHBI: MarHus, KajablMs, aTIOMUHHS, IUHKA, XKeJe3a
(I u xenesza (111), menu (11), HaOmrONEHME W ONMCAHUE MPOIIECCOB OKPAITHBAHWSI
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IJIAMEHU WOHAMHU HaTpwsl, Kaausd MW Kaiublusg (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHUIA ATTFOMUHUS
U THUAPOKCUJIA [IMHKA, pEHIEHUE SKCIEPUMEHTANIbHBIX 33/1a4 1o TeMe «BakHeiiiue
METaJUIbl U KX COCAUHECHUS.

XuMHA 4 OKPYKaKIas cpeaa

BemectBa 1 Mmatepuansl B MOBCEJIHEBHOM >KHU3HU 4enoBeka. bezomacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUUYECKUX 0KOTrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HECHUE OKpYKaroleld cpebl (mpenesibHas AOMyCcTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrMYECKUX
npobIieM.

Xumuueckuii IKCnepUMeHm:

U3y4eHue o0pa3loB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, NOJMMEPHBIE
MaTepHuabl).

Mexcnpeomemmnunie ceasu

Peanuzanus MexXnpeIMeTHBIX CBSI3€M MpU M3yYEeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIEC TOHSTHS: HAYYHBIM (PaKkT, TUIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Martepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, D3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTka, CIUIaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, d3KocHUCTEMa, MUHEPAIHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIC TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETOo
oOpa3oBaHUsl JOCTUTalOTCS B XOJie OOyYeHMs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIecTBE MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JIngyHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [IEHHOCTHBIX OPHUEHTAUA W
pacIIMpeHue OMbITa ASATEIBHOCTA HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
MCTOPUYECKOMY M HAy4YHOMY HACJIEOUI0, INOHHMAaHUS 3HAYEHUS XUMHYECKOU
HAyKW B KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIANETh JOCTOBEPHOM
uHdopMmalmert O TepelOoBBIX JOCTIKEHUSX M OTKPBITUSAX MHPOBOM U
OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSIX 00 YCTPOWCTBE
MUpa 1 O0IIeCTBa;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MPEACTABICHUS O COLMAJIBbHBIX HOPMAaX M MPaBUIAX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEebCKOM, TBOPYECKOM W APYrMX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C MO3ULMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEMIECTBE U XMMHYECKOM pEaKIUU,
COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO PAa3BUTUSA HAYKU U COCTABJISAIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJIBI, B3aUMOCBSI3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM 110
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIMOHHON M YHUTATENbCKOM KYJBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JTOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(DOPMAIMOHHBIX
TEXHOJIOTUH;
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MHTEpEC K OOYYEHHIO W TMO3HAHMIO, JIOO03HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIIEIOBATEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE UEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOUIEHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K MPAKTHUYECKOMY H3YYEHHIO mpodeccuil W TpyAa paziIuyHOro
pona, yBaXXEHHE K TPYAY U PE3YyJbTaTaM TPYIOBOW NESITENBHOCTH, B TOM YUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
WHUBUTyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON NMpodhecCuOHATBLHOM ASSTENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS

HKOJIOTMYECKU LEJIecO00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUHUKY
JKA3HU Ha 3eMJI€, OCHOBE €€ CyIEeCTBOBAHUs, IOHUMAaHUE EHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYECHUU XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeIMETHBIX pe3yJIbTaTOB BBIJICIAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUsI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPeaMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOU
HAay4YHOW KapTHHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0O0ECIEeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJITAHUPOBAHHUIO M OCYIIIECTBICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA
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ba3oBble 1ornueckue AecTBU:

YMEHHUSl HMCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHSIMHU), UCIOJIb30BAThH
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHIAYKTUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUYCHUS;

YMEHHE TPUMEHATh B TMPOIECCE TMO3HAHUA TMOHATUSA (NIPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmylia W YypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX IMPEICTABICHUI BBISABIATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEaKIIUi,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3y4aE€MbIX MTPOIIECCAX U SIBJICHUSIX.

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

YMEHHE HCIIOJb30BaTh MOCTABICHHBIE BOIPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

MPUOOPETEHUE OMbITA MO TUIAHUPOBAHUIO, OpPraHU3AMU U MPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETHPOBATH HWH(MOpMaIUio
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JIUTepaTypa XUMHUYECKOTO COJEpX aHUs, CIpPaBOYHBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IMYHbIE METOJbI W 3alpOChl NMPU MOUCKE U OTOOpE
nHpOpMaIIMu U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JJis BBITTOJTHEHUS
y4eOHBIX U MO3HABATEJIBHBIX 33/1a4 OMPEACIEHHOTO THUIA, MPUOOPETEHUE OIbITA B
0o0JJacTU  HMCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIB30BAHUS PA3IMUHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANbHYIO (hOpMY IIpeacTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl  HECJIOXKHBIMU CXeMaMH, JIharpaMmamu,
apyrumu opmMamu rpaduKki 1 IX KOMOWHAIUSMY,

YMEHUE WCIOJh30BaTh M aHAJIM3WPOBaTh B Tpollecce Y4YeOHOW W
WCCJIEIOBATENLCKONU JEATETPHOCTH WH(POPMAIIUIO O BIUSHUU TPOMBIIIUICHHOCTH,
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CEeJIbCKOTO XO3CTBA M TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIeH MPHUPOIHOM
Cpellbl.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

yMEHHUsI 3a7aBaTh BOIPOCH (B Xoje auayiora U (WiIM) TUCKYCCHH) IO
CyLIECTBY  OOCyXJaeMoil  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/I0KEHHOM 3a1a4H;

YMEHHUS  MPEJCTaBIATh  IMOJYYEHHBIE  PE3ylbTaThl  MO3HABATEILHOM
NEATETPHOCTH B YCTHBIX W TMCHBMEHHBIX TEKCTax; JeJiaTh TPE3CHTAIUIO
PE3YNBTATOB BBITIOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTA (J1Ja0OpaTOPHOTO OIIBITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHSI Y4YeOHOTO COTpPYIHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
MO3HABATEIILHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEeM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB W COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OINpEACICHHEe KpPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONpPENeNsATh ILEeNu JeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPHU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISTh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C YYETOM
TIOJIYYCHHUS. HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHIX,
OLICHWBATh COOTBETCTBHE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHUE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCIIOBUU 3aJaHHI.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX PE3YNbTATOB IO OCBOEHHUIO 00SA3aTEIBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHUS U CIOCOOBI
JnercTBul, crnenuduUecKkue IS IpeaMeTHONM oOjacth  «XUMUS», BHUIBI
JNESATENbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHMS, €ro HWHTEPHpPETALNH,

peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.
K xoniy oOyueHus B 8 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh COPMUPOBAHHOCTH Y OOYUAIOIIMUXCSI YMEHUM:

®  DPAacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKHX IOHSITHUWA: aTOM,
MOJIEKYJIa, XUMAYECKUAMN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTRO,
cMech (OIHOpOJHAasT W HEOJHOPOJHAs), BaJlEHTHOCTb, OTHOCUTEJIbHAsS
aTOMHAsl U MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAS
Macca, MaccoBas J0JIs XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHWE, COJb, JJIEKTPOOTPHUIIATEIHHOCTD,
CTETICHb OKHCIICHUS, XWMUYECKasl PEaKius, KIacCCH(PUKAIMS PEaKIUN:
pEaKUUU COEOVWHEHUS, PEAKIHUU PA3JIOKECHUS, PEAKIUU 3aMEIICHUS,
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peakuu oOMeHa, 3K30- U SHIAOTEPMHUUECKUE PEaKIUu, TeIoBON 3 deKT
peakiuu, SAPO aTroma, JJIEKTPOHHBIM CJIOW aroMa, aToOMHas OpOWTAallb,
paauyc aromMa, XUMHUYECKasi CBs3b, MOJSIPHAS M HEMOJSpHAs KOBaJCHTHAs
CBsI3b, MOHHAs CBSA3b, MOH, KaTHUOH, aHWOH, PACTBOp, MaccoBas A0Js
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs1) B PaCTBOPE;

® JUIIOCTPUPOBATH  B3aHMOCBSI3b  OCHOBHBIX  XHUMHYECKHX
MOHATUA W TPUMEHATh STU TMOHATHUS TNPU OMUCAHUMU BEIIECTB M HUX
IIPEBPAILCHNN;

® HCNOJBb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHUS
(dbopMyI1 BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUH;

® ONpeleNsiTh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHHAapHBIX
COEIMHEHMSIX, CTEIIEHb OKHUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
IPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEOUHEHUH IO
dbopmynnaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTb cMbIicn [lepmogmueckoro 3axkona . M.
Menpeneesa: JE€MOHCTPUPOBATh NOHUMaHUE NEePUOINYECKON
3aBUCUMOCTH CBOWMCTB XHMHYECKHMX 3JJIEMEHTOB OT HX IIOJIO)KCHMS B
[lepuonnueckoii cucTEME, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA ~ COCTaBa,  ATOMHO-MOJIEKYJIIDHOTO  YY€HHs, 3aKOHa
ABorazapo;

® ONUChIBAaTH M  XapakTepu3oBaThb  TaOIMYHyO  (opmy
[lepuonnyeckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pPa3iMyaTh MOHATHS
«rnaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)y,
Majble U OOJIbILIME TEPUOJbl, COOTHOCHTh OOO3HAYEHUs, KOTOpPbIE
uMmeroTes B Tabnuue «llepuoanyeckas cucreMa XMMUYECKHX AJIEMEHTOB
. . MenneneeBa» ¢ 4YMCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YUCIIO dIEKTPOHOB
U pacrpeieleHUe UX M0 3JIEKTPOHHBIM CIIOSIM);

® KJIACCHU(PUIIUPOBATH XUMHUYECKHE JJIEMEHTHI, HEOPTaHUUYECKHE
BEILIECTBA, XUMUYECKHE PEaKUHH (10 YUCIY U COCTABY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY 3D (eKTy);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA
BEILIECTB PAa3JIMYHbIX KIJIACCOB, MOJATBEpXIasi OINHUCAHUE TpUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUA;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HX
KaUEeCTBEHHOIO0  COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMHUYECKUX
MPEBPAIIECHUN B Pa3JIMYHBIX YCIOBUSX;

®  BBLIYUCISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO
MaccChl BELIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3jeMeHTa 1o ¢Gopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PeaKinu;
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® [IPUMEHATH OCHOBHBIEC OMEPALUU MBICIUTEIBHON NEATETbHOCTH
— aHaIM3 W CHUHTE3, CpaBHEHUE, OO0O00IlIeHHe, CHUCTEeMAaTHU3alHIO,
KJIacCU(UKAIMIO, BBISIBIICHUE NPUYMHHO-CIE/ICTBEHHBIX CBSI3ed — IS
U3YYEHUS CBOMCTB BEIIECTB M XUMHUYECKUX pEaAKIMil, €CTECTBEHHO-
Hay4YHbIE METOJIbl TO3HAHUS — HAOIIOJIEHUE, U3MEPEHHE, MOJIETUPOBAHHE,
AKCHEPUMEHT (PEeabHbII U MBICIICHHBIN);

® CJIEIOBATh MpaBWJaM TMOJB30BAHUS XUMHYECKOW MOCYAOM U
7abopaTopHBIM 000pYJIOBaHWEM, a TaKXKe TMpaBWjiaM OOpaImIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOAUTH  XHUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIOT C OMOIIBI0 HHIUKATOPOB
(;makmyc, henondTanent, METUJIOPAHXK U APYTHE).

K xonmy oOydeHus B 9 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

® pACKpBIBaTh CMBICT  OCHOBHBIX  XHMHYECKUX  IOHSTHIA:
XUMHUYECKUN BJIEMEHT, aTOM, MOJIEKyJla, MOH, KaTUOH, aHUOH, MPOCTOE
BEILIECTBO, CJIOYKHOE BEILIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb,
CTEIIEHb OKUCJICHUS, XUMHYECKas PEaKIUs, XUMHUUECKas CBA3b, TEIJIOBOM
abdexT peakmuu, MOJIb, MOJISAPHBIM O00BEM, PACTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHUMHUYECKOE€ paBHOBecHE, OOpaTUMble U
HEeoOpaTUMbIE pPEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHME U  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTaJTMYecKas), KpUCTAIMYECKash penieTtka, KOppo3usi METaJlIoB,
CIUUIaBbl, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JO0MyCcTUMas
koHueHTpauus [1/IK Bemecrna;

®  WUIIOCTPUPOBATh  B3aUMOCBS3b  OCHOBHBIX  XMMHYECKUX
MOHATUM W TPUMEHATh STH TMOHATHUS TMPU OMUCAHUU BEIIECTB M HUX
IIPEBPALIECHNU;

®  HCIOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY JUISI COCTaBJICHHS
(GbopMyI1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKIUH;

®  OMNpeNeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHECHHUSX Pa3JIMYHOTO COCTaBa, MPUHAJIECKHOCTD
BEILIECTB K OMNpeAeIEHHOMY KJIacCy COEIWHEHMM 1o QopmysiaM, BHU
XUMHUYECKON  CBA3W  (KOBaJ€HTHas, HWOHHAs, METaUIM4ecKas) B
HEOPTaHWYECKUX COCIMHEHUSX, 3aps]] MOHA MO XUMHUYECKOH dopmyre,
XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX COCAMHEHUM, THUII
KPUCTALTMYECKON PEIIETKU KOHKPETHOTO BEIECTBA;
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e packpeiBaTb cmbicn  llepuogmueckoro 3akona J[. W
MeHneneeBa M AEMOHCTPUPOBATh €ro MOHUMAHUE: OIKCHIBaTh U
XapakTepu3oBaTh  TabmuuHyro  (opmy Ileproguyeckoit  cucTeMsl
XUMHUYECKUX D3JIEMEHTOB: pa3jivyaTh MOHATUS «rjaBHas moarpymnma (A-
rpymmna)» u «mnobounas mnoxarpynmna (b-rpymnma)», manble W OoJbIIne
MIEPHOJIbI, COOTHOCUTH 0003HAYCHUS, KOTOPHIC UMEIOTCS B TIEPHOIUICCKOMN
Tabnuie, ¢ YUCIOBBIMA  XapAaKTEPUCTHKAMU  CTPOCHUS  aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IlIee YUCIIO 3JIEKTPOHOB
U pacnopeiesieHue HMX IO HJICKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCIUHECHHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

® KJIacCU(PUIUPOBATH XUMHUYECKHE JJIEMEHTHI, HEOPTaHUUYECKHE
BEII[ECTBA, XUMHUYECKUE PEAKIUHU (TI0 YUCITY U COCTABY YYaCTBYIOIIMX B
peakiMy BELIECTB, MO TEIUIOBOMY 3G (eKTy, Mo M3MEHEHHUIO CTeneHen
OKHCJICHUSI XUMUYECKUX AJIEMEHTOB);

®  XapakTepu3oBaTh (OMHMCHIBATH) OOIMIKME W CcHEeUU(PUUECKHUE
XMMHUYECKUE CBOWCTBA MPOCTBHIX M CJIOXKHBIX BEHIECTB, MOATBEPXKIas
OMMCaHWE TMpUMEpaMH  MOJIEKYJSPHBIX U  HOHHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIII;

® COCTaBJSATh YPABHEHHUS DBJIEKTPOJIUTUUYECKON JIMCCOLMAIINU
KHUCJIOT, LIEJIOYEH U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLINI
MOHHOTO oOMeHa, YpaBHEHHUS peakuum, MOATBEPKAAOIIUX
CYILIECTBOBAHHE T€HETUYECKOM CBSI3U MEXKAY BEIIECTBAMU Pa3TMYHBIX
KJIACCOB;

® pACKphIBaTh CYIIHOCTh OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaklMii TOCPEICTBOM COCTaBJIEHUS OJEKTPOHHOrO OajlaHca 3THX
pEeaKLHnii;

® [POTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HUX
CTPOCHHSI, BO3MOYKHOCTH NPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUN B
pPa3IMYHbBIX YCIOBHSIX;

® BBIUHCISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO
MacChl BELIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3jeMeHTa mo Gopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

e CcoONIOMaTh TpaBWjIa TMOJH30BAHUS XUMHUYECKON TMOCYyION H
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O U COOMPaHUIO
ra3000pa3HbIX BEHIECTB (aMMHaKa U YIJIEKHUCIIOTO rasa);

® MPOBOJUTH PEAKIIUU, IMOITBEPKIAIOIINE KaueCTBEHHBI COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUII-, OPOMU/I-,

uoaua-, kKapoboHar-, ¢ocdar-, cwiMkar-, cyibdar-, THIPOKCHUI-UOHBI,
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KaTUOHbl aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPTaHMYECKUX BEIIECTB;

® [PUMEHATh OCHOBHBIC ONEPAIIUU MBICIUTEIBHON NEITeIIbHOCTH
— aHaJlu3 ¥ CUHTE3, CpaBHEHUE, 0000IIeHNEe, CHCTEMATHU3aIIMIO, BBISIBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — i1 M3YyYECHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIui, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumeHnoBanue KosuuecTBo 4acoB
Ne JuiekTpoHHbIE (UG pPOBbIE)
pa3aesioB U TeM KonTpoJbHbIe IpakTuyeckue
n/n Bceero o0pa3oBaTesIbHbIC PecypChl
MPorpaMmbl padoThI padoThI
Pazgea 1. IlepBoHayajibHbIe XUMHYECKHE OHATHS
XuMusl — Ba)KHast
1 obnacts : ) Bu6motexa LOK
. €CTECTBO3HAHUS U
. https://m.edso0.ru/7f41837c
MPaKTUYECKON
NEATEeIIbHOCTH YeJIOBEKa
19 BemecTBa u 15 1 bu6moreka IJOK
' XUMHUYECKUE PEaKIUH https://m.edsoo.ru/7f41837c
Hroro o pazaeny 20

Paznen 2. BaxkHeiimue npeacra

BUTEC/IN HCOPraHMIE€CKHUX BECIIECTB

51 Bo3znyx. Kucnopon. 6 bubmmoreka [JOK
' [ToHsiTvie 00 OKCHUIAX https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonsrue o 3 1 bubmuotexa [JOK
' KHUCJIOTaX U COJAX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
23 | Tlomstue 06 5 1 1 bubmmorexa [IOK

OCHOBAaHUAX

https://m.edsoo.ru/7f41837c¢
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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

OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 11 bubmmoteka IIOK
' P . https://m.edsoo.ru/7f41837c
COEIMHEHUN
Hroro no pazneny 30

Pasznea 3. Ilepunoanyeckuii 3axkoH u Ilepuoanyeckas cucreMa xumuyeckux daemMenToB JI. . MenaeineeBa.
Crpoenune atoM0B. XumMH4yecKkas cBsA3b. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEaKINH

[Teproanyeckuii 3aKOH
u Ilepnognueckas

31 CHUCTEMa XMMHUUYECKHX 7 bubmoteka IIOK
snemenToB 1. W. https://m.edso0.ru/7f41837c
MenpaeneeBa. CtpoeHue
aToma
XHMHYECKas CBS3b.

39 OKHCIUTENIBHO- 10 bu6mmoreka [JOK
BOCCTaHOBHUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu

Hroro no pasaeny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 20

YACOB I10 ITPOI'PAMME
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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

9 KJIACC

KosanuecTBo yacon DJIeKTPOHHbIE
Ne HaumenoBanue pa3aeioB 1 (uu¢posbie)
Konrpoasusie IIpakruyeckue
n/n TeM NPOrpamMMblI Bceero oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
Paznen 1. BemecTBO 1 XMMHUYECKHE PeaKIIUU
11| mmoonownn punens | S . Euomioresa L1OK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmorexa [JOK
' XAMHUYECKUAX PEaKIHit https://m.edsoo.ru/7f41a636
: u nanusi. XuMU4eCcKu
8 Hia https://m.edsoo.ru/7f41a636
peakIuu B pacTBOpax
Hroro no pazneny 17
Pa3znen 2. Hemerasuibl 4 MX COeAMHEHMSI
2.1 O6maﬂezapaKaT ef H:TH;( . VIIA 4 1 bubnuorexa LIOK
: XUMHUYECKHUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynimsl. I'asorexst
OO6m1as xapaKTepucTUKa
b K
2.2 XUMHUUYECKUX 3JIeMeHTOB VIA- 6 nonmorexa LO

rpynmnbl. Cepa v €€ COeIMHEHUs

https://m.edso00.ru/7f41a636
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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

OO0111ast xapakTepuCTHKa

53 XAMHUYECKHUX 3JIEMCEHTOB VA- 7 1 bu6moreka IIOK
' rpymmbl. A30T, hocdop u ux https://m.edsoo.ru/7f41a636
COCIMHCHUS

OO01ast xapaKTepuCTHKA
XUMHYECKHUX 3J1eMeHTOB |V A- bubmmoreka [JOK
2.4 . 8 1 2
IpyMIBL. YTJIEPOI U KPEMHHUN U https://m.edsoo.ru/7f41a636

X COCOIMHCHUA

Wroro no pazneny 25

Pa3ngen 3. Mera/LiIbl M UX COeAUHEHUSA

bu6mmoreka IJOK
A % 4
3 Obmpte cBoHCTEA METAIIOB https://m.edsoo.ru/7f41a636
3.9 BaxxHelimme MeTaibl U UX 16 1 5 bu6mmoreka [JOK
' COETUHEHHMS https://m.edso00.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. XumMus 4 OKpy:Ka0IIas cpeaa
41 BemecrtBa u Mmarepuansl B 3 bubmmoreka [{IOK
' JKM3HH YEJIOBEKA https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
Pe3epBHOE Bpems 3 bubmorewa LIOK
P P https://m.edsoo.ru/7f41a636
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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

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus, 8 xnacc. bazossiit ypoBensb. ['abpuensn O.C., OctpoymoB
N.T"., Cnaaxos C.A. U3narensctBo: [IpocBenienue, 2024 r.

2. Xumwus, 9 knacc. ['abpuensn O. C., Octpoymos U. I'., Cnaakos C.
NzpatensctBo: [IpocBemenue, 2024 r.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

https://rosuchebnik.ru/ - "TIpoceemenue" Kopnopamnus Poccutickuit yueOHIK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://www.chemnet.ru I"azeta «Xumus» u caiit i yuutens «5 uay Ha
YPOK XHMHH»

2. http://him.1september.ru Enunas komnekius [OP: I[IpeameTHas KOJICKITHS
«XUAMUD

3. http://school-collection.edu.ru/collection/chemistry EcrectBenHO-HayuHBIC
OKCIICPUMEHTBI: XUMHUSI.

4. Konnexkuust Poccuiickoro o0uieo0pazoBaTeabHOTo nopraia

5. http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOepoBoii

6. http://www alhimik.ru Bcepoccuiickast onmuMIinana mKkoIbHUKOB 0 XUMUN
7. http://www.chemistry.ru JlucraHiimoHHast OJIMMITHAAA 110 XUMUU:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT

8. http://lwww.edu.yar.ru/russian/projects/predmets/chemistry /lucranunonHsie
IBPUCTUYECKUE OJTUMITHAIBI IIOXUMHH

9. http://www eidos.ru/olymp/chemistry 3anumMaTenbHas XumMusi

10. http://www 104.webstolica.ru Knaccudukanms XuMUYECKHX pEaKIUit

OBOPYJIOBAHME JJI51 MTPOBEJAEHUSA IPAKTHYECKUX PABOT

1. KommiekT 1ab0opaTopHO OCY/IbI
2. HaGop peakTuBOB 1 000pyA0BaHuUs JiJis BbIoaHEeHUss OI'D 1o Xumumu.
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