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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJeHa Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM OOpa30BaTEIbHOM NPOrpaMMbl
OCHOBHOTO 00rmiero obpasoBanums, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabouelt MporpaMMbl BOCITUTAHUSA M C YY4ETOM KOHIICTIIIMHM IPETOIaBaHMS
yueOHOro mpenMera «Xumus» B 00pa3oBarelbHbIX —opraHuzanusx Poccuiickoi
Oenepannm.

[Iporpamma no xumum AA€T MpEACTaBICHUE O LENSIX, OOLEel CTpareruu oOydeHMs,
BOCIIUTAHUSA M Pa3BUTHUSL OOYYAIOMIMXCS CPEACTBAMH YyYEOHOTO MpEAMETa, YCTaHABIMBACT
00s13aTeNbHOE TMPEAMETHOE COJIepKaHUe, MPEAyCMaTPUBAET pACIpEICICHHEe €ro 1o
KJIaccaM U CTPYKTYPUPOBAHHUE IO pa3jiesiaM U TeéMaM MPOrpaMMbl IO XMUMHUU, OMPEAEISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKHU COACPKAHUSA, PEKOMEHIYEMYIO
MOCJIE0BATEILHOCTh U3YUYCHUSI XUMHUH C YYETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Y4e€OHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEM O0O0ydYaronuxcs,
ompeesieT BO3MOXXHOCTH TpeIMeTa Il pealu3aluyd TpeOOBaHWM K pe3yibTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTeIbHONW IMporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMs, a Takke TpeOOBaHWUW K pe3yibTaTaM OOy4YeHHs XMMHHM Ha YPOBHE LieJel
W3yYEHUs] TMpeIMeTa ¢ OCHOBHBIX BHUJIOB Y4YEOHO-MIO3HABATENBHON  JIESITEIHLHOCTH
00y4aromerocs Mo OCBOCHUIO y4eOHOTO COJIEPKAHUS.

3HaHWe XUMHH CIIY>KUT OCHOBOH ISl (JOPMUPOBAHUSI MUPOBO33PEHHUS 00yUaroIIerocs,
€ro TMpEeACTaBICHHM O MaTEepUaIbHOM €JAUMHCTBE MHPA, BAXKHYIO pOJIb HIPAIOT
dbopmupyembie XUMHUEN TTPEACTABICHUSI O B3aUMOIPEBPAIICHUSX YHEPTUH U 00 IBOIIOLUU
BEILIECTB B NPUPOJIE, O MYTAX pEHICHUs TI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBHIPHEBOM, DPHEPreTHUECKOM, MUIIEBOM M KOJIOTHYECKOM O€30macHOCTH,
po0sIeM 37paBOOXPAHECHHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH MJii caMOpa3BUTUA U (HOPMHUPOBAHUS
KYJbTYPBI TUYHOCTH, €€ 0011el U GyHKINOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
obOyyJaroruxcs, HaBBIKOB ux CaMOCTOSITENIbHOM yaeOHOMI NEATEIIbHOCTH,
HKCTIIEPUMEHTAIBHBIX U UCCIEI0BATEIBCKUX YMEHUM, HEOOXOIUMBIX KaK B MOBCEIHEBHOM
YKW3HU, TaK U B TPO(PEeCCHOHATBLHOMN e TeTbHOCTH;

3HAKOMUT CO CHEIU(UKON HAyYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI I[ETOCTHOTO
B3IJIIa HA €AWHCTBO MPUPOJBI U YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM JTallOM B
dbopMHpPOBaHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CrocoOCTBYET (HOPMHUPOBAHUIO IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPHUPOJAE, K UEJOBEKY, BHOCUT CBOW BKJIAJl B AKOJOTHYECKOE OOpa3zoBaHUE
00ydJaronuxcsi.

JlanHubie HampaBlieHHWsT B OOYYCHHH XUMHUU OOECMEYMBAIOTCSA  CHEIU(PUKON
colepxkaHusi ydeOHOTO TpeaMeTa, KOTOPBIN SBISETCS MEAaroruvyecKd aJaanTHPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKU XMMHH Ha OMPENeSIEHHOM JTarne e€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa30BaHMsi OPUEHTUPOBAH HA OCBOCHHE
00y4YaroIMMHUCSl CHUCTEMBl TEPBOHAYAIBHBIX MOHITHA XHWMHH, OCHOB HEOPTraHW4EeCKOU
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHATHH OPraHUYECKOU XUMUU.

CtpykTypa cojaepxaHusi NpOorpaMmbl 10 XUMUU C(HOPMHpPOBaHA HA OCHOBE
CHUCTEMHOTO MojJxo/1a K e€ n3yueHuto. Coaep:kaHue CKIAIbIBACTCS U3 CUCTEMbI TIOHITHI O
XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHI 0 XUMUYECKON peakuuu. Ode 3Tn
CHUCTEMBI CTPYKTYPHO OPraHMW30BaHbl [0 MPUHIIMITY [TOCJIEI0BATEILHOTO PA3BUTHS 3HAHUMI
Ha OCHOBE TEOPETHUUECKUX MPEACTABICHUN pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHsI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3U;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTnuecknue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIUPHUUYECKU MOJYyUYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEA0BATEIbHO OT OJHOTO YPOBHSA K JpPyromy,
BBINOJIHASA (QYHKIUU OOBSICHEHUSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEN
NPAKTHYECKOTO PUMEHEHUS U MOTYYCHHS H3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmsbl MO0 XMMHUU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHYECKON COCTaBIISAIOIIEH HAyYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW HPUPOJIBL,
LEHHOCTHOTO OTHOIIEHHUSI K HAyYHOMY 3HAHMIO M METOJaM IMO3HaHHUs B Hayke. M3yueHue
XUMHH TPOUCXOAUT C TMPUBJICUCHUEM 3HAHUW U3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 knacce» u «dusmka. 7 Kiacey.

[Tpu u3ydeHnn XUMUHN MPOUCXOAUT (OPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKU
KakK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUUECKON JESTEIbHOCTH YeIOBeKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajadya y4eOHOIo IMpelMeTa COCTOUT B
(bOopMUPOBAHNUN CUCTEMBI XUMHUYECKUX 3HAHUN — BAaKHEUIIUX (HaKTOB, MOHATHH, 3aKOHOB
U TEOPETUYECKUX MOJOKEHUH, JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUECKOTO XapakTepa,
A3bIKa HAyKH, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS NPU M3YyUYEHUU BEILECTB U
XUMHUYECKUX peakuud, B (HOPMHUpPOBAHMM W PA3BUTHU TO3HABATENIBHBIX YMEHUH M HUX
NPUMEHEHUH B Y4YeOHO-TIO3HABATEIIbHOM U yueOHO-MCCIEe0BATENIbCKON NIEeATEIbHOCTH,
OCBOEHHH MPaBUII 0€3011aCHOTO OOpAaIlleHHsI C BEIIECTBAMHU B TOBCEAHEBHOM KU3HHU.

[Ipu M3yyeHun XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs BaXKHOE 3HAUCHHE
npUOOpEN TaKKe 1eJH, Kak:

—  (GOopMHpOBaHHE  WHTEUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO PEIIEHUH, CTIOCOOHOM
aarTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSM >KU3HU;

— HampaBJIeHHOCTh OOY4Y€HHs Ha CHUCTEMAaTHYeCKOoe MpHUOoOIeHHEe o0ydaroumxcs K
CaMOCTOSITENIbHOM  MO3HABATENBbHOW  JIEATENBHOCTH, HAay4YHBIM METOJaM TO3HAaHMS,
(bopMUPYIOIIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUH;

— obecrnieueHue yCJIOBUM, CIOCOOCTBYIOUIMX MPUOOPETEHUIO O0YYaIOUIMMUCS OMbITa
pa3HOOOpa3HOM JEATENbHOCTH, TO3HAHUA M CaMOIO3HAHUSA, KIIOUEBbIX HABBIKOB
(KJIIOUEBBIX KOMIETEHLHUH), UMEIOIINX YHHBEpPCATbHOE 3HAUEHHUE AJI Pa3IMYHbIX BHJIOB
NEeSATEeIbHOCTH;



— ¢dopmupoBaHue 001Iel (PYHKIIMOHATILHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B
TOM YHUCJE YMEHUU OOBACHITH U OLICHUBAThH SIBJICHUS OKPYXAIOLIErO0 MHUpA, UCIONb3Ys
3HAHUS U ONBIT, OJYYEHHbIC MIPU U3YUYCHUHN XUMUU, TPUMEHSITh UX TIPU PEIICHUU MpoOieM
B [IOBCETHEBHOM KU3HU U TPYJIOBOM JEATEIBHOCTH;

— (QopMupoBaHue y OOy4YalOIIMXCA TYMaHUCTHUYECKUMX OTHOUICHUM, MOHUMAaHUSA
[EHHOCTH XHMHMYECKUX 3HAHUW JJi1 BBIPAOOTKH JKOJOTUYECKH II€IeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B IEISAX COXPAHEHUS CBOETO 3/I0POBbA U
OKPYKarOIIEH IPUPOJHON CPEBI;

— Dpa3BUTHE MOTHUBAIlMM K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAJIbHEUIIIEr0 00yUYeHUSI.

OOmiee 4MCIO 4YacoB, OTBEACHHBIX /JIs W3YYCHUS XUMHH Ha ypPOBHE OCHOBHOIO
ob1iero oopazoBanus, coctarisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaYa/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XumMuM B KW3HU 4Ye€JIOBEKA. XMMHSI B CUCTEME HayK. Tena u
BemiecTBa. dusnyeckue CBOMCTBA BEHIECTB. ArperatHoe coctosiHue BemiecTB. [lonsatue o
METO/Iax MO03HaHUs B XuMUU. YuncTele BeniecTBa U cMecu. CriocoObl pa3ieNieHus: CMeCeH.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas (Qopmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX DJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHas Macca. MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B COEUHEHHUH.

KonunuectBo BemectBa. Monbs. MonsipHass macca. B3auMoCBsI3b KOJIMYECTBA, MACChl U
Yyucia CTPYKTYPHBIX €AUHUIL BellecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE U XUMUYECKHUE ABJICHHUS. XUMHUYECKAS pEaklus U €€ MPU3HAKU. 3aKOH
COXpPAaHEHHMS MacChl BeEIIECTB. XUMHUUYeCKue YypaBHeHUdA. Kiaccudukanus XUMUYECKUX
peakiuii (CoeIMHEHUS, Pa3JIOKEHUSs, 3aMEeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYA0M, MpaBUjiaMu paboThl B 1aOOpATOPUU U NMpUEMaMu
oOpailleHus ¢ 1a00paTOPHBIM 000PYI0BAHUEM, U3YUEHHE U OMUCaHUE (PU3UUECKUX CBOMCTB
00pa3iioB HEOPraHMYECKUX BEIIECTB, HaOM0AeHuEe (Ppru3ndyeckux (TJIaBJICHUE BOCKA, TasTHUE
JbJa, pacTUpaHue caxapa B CTyNKe, KUIICHHE ¥ KOHJICHCAIIHS BOJIbI) M XUMUYECKHUX (TOpeHUE
CBEUH, MNPOKAIMBAHHE MEIHOM IMPOBOJOKH, B3aHMMOJECHCTBHUE Mela C KUCIOTOW) SIBIICHHIA,
HaOJIOJICHUE W OMNHCaHWE NPU3HAKOB MNPOTEKAHUS XUMHUYECKUX peakiuid (pas3iokeHue
caxapa, B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3joKeHHE THUIPOKCU]IA
menu (1) mpu HarpeBanuu, B3auMoeiicTBUE *Kese3a ¢ pactBopom cosid menu (1), nsyuenue
CIIOCOOOB pa3lieNIieHUus CMECeil: ¢ TMOMOIIbI0 MarauTa, (GUILTPOBAHHME, BBHITIAPUBAHUE,
TUCTUJUISAIMS, XpoMmaTorpadusi, MpoBEIeHUE OYUCTKH TMOBAPEHHOW COJM, HAOIIOJCHUE U
OTHMCaHUE Pe3yJIbTaTOB MPOBEACHUS OIbITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MAacChl,
CO3/IaHUE MOJIeJIel MOJIEKYJI (IIIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BELIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kuciopoa — 3jeMEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoma B mnpupoje, (puznueckue UM XUMHUYECKHE CBOMCTBA (peakiuu
ropeausi). Oxcunpl. I[lpumenenue xkwuciopoaa. CrocoObl TOMYyYEHHsS KHUCIOpPOJa B
naboparopud ¥ TOpoMbIIUIEHHOCTH. KpyroBopor kucmopoga B mnpupoge. O30H —
AIJIOTPOTIHASA MOAU(DUKAIIIS KUCIOPOAA.

TermoBoit 3(PekT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHUE YpaBHEHHS, 3K30- H
SHAOTEPMUYECKHE peaKUWU. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE BO3/lyXa, YCHJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CIOA.

Bonopon — »snemeHT u mpocroe BemiecTBo. HaxoxaeHue Bogopoja B MpUPOJE,
(bu3UYecKre U XUMHUECKUE CBOMCTBA, MPUMEHEHHE, CIIOCO0bI osrydeHusi. Kucinoter u comnm.



Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

®usnueckne cBOMCTBAa BOAbl. Boma kak pacrBopurens. PactBopsl. Hacelennsie n
HEHACBIIICHHbIE PacTBOpbI. PacTBOpUMOCTH BewlecTB B BoAe. MaccoBas 10yl BEIIEeCTBa B
pacTtBope. XUMUYECKHE CBOMCTBA BOJbl. OCHOBaHUA. Posib pacTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot BoJibl B IpUpoJIe. 3arpsA3HEHUE NMPUPOAHBIX BoA. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heoprannueckux coemuHenmit. Okcuapl. Kiaccudukarmss OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHUCIOTHbIE, aM@OTEpHbIE) U  HECOoJIeOOpa3yIoIIne.
Homenknatypa okcuaoB. ®Duznueckue M XUMHUYECKHE CBOWCTBAa OKCUIOB. [lomydeHwue
OKCHJIOB.

OcHoBanusa. Krnaccudukaiusi OCHOBaHMM: IIENOYM M HEPACTBOPHMBIE OCHOBAHHS.
Homenknartypa ocHoBaHuii. PU3NUECKHE U XUMHUUYECKHE CBOMCTBA OCHOBaHWil. [loyueHune
OCHOBAHHM.

Kucnorel. Knaccudukamuss kucnor. Homenknarypa kucinor. duszuyeckue u
XMMHUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHocTH MetayuioB H. H. bekerosa. Ilonmyuenue
KHCJIOT.

Comu. Homenkiarypa coneit. ®u3ndeckne 1 XUMUYECKre CBoKMCTBA conell. [lomyuenne
COJIEH.

I'eneTnueckas cBsI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIPE/CNICHUE COJEP)KaHMsl KHUCIOpoAa B BO3AYyXe, IMOJIy4YECHHE,
coOupaHue, pacrio3HaBaHUE U U3yUYEHUE CBOMCTB KUCIOPOJia, HAOIIOIEHNE B3aUMOICHCTBUS
BEIIIECTB C KHUCJOPOJOM M YCJIOBHS BO3HUKHOBEHMSI U TpEKpalleHusi ropeHus (Tosxkapa),
O3HAaKOMJIEHHE C OoOpa3llaMd OKCHUJOB M OIMHCAaHWE WX CBOWCTB, MOJy4YeHHUE, cOoOUpaHue,
pacno3HaBaHWE U W3Y4YEHHUE CBOMICTB BOAOpoJa (TOpPEeHHE), B3aUMOJEUCTBUE BOJIOPOJA C
okcusioM meau (Il) (Bo3aMoxkHO UCIIONB30BaHUE BHACOMATEPHUAIOB), HAOIOACHUE 00Pa3IoB
BELIECTB KOJUYECTBOM | MOJIb, HCCIIEZJOBAHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MACCOBOU JOJIEN
PacTBOPEHHOIO BEILIECTBA, B3aMMOJICHCTBUE BOJIbI C METa/UlaMH (HATpUEM M KaJIbIIEM)
(BO3MOKHO HCIOJIb30BaHUE BHUACOMATEPHAIORB), HCCIIEIOBaHUE OOpa3I0B HEOPraHUYECKHUX
BEILIECTB Pa3IMYHbIX KJIACCOB, HAOIIOACHIE U3MEHEHHUSI OKPAaCKU UHAMKATOPOB B PacTBOPAX
KUCJIOT U IIeNiouei, uzydeHue B3aumojerctBusi okcuaa meau (1) ¢ pacrBopom cephoit
KHUCJIOTBI, KHCJIOT C METAJJIaMH, pPEaKUUi HEeUTpalv3aluu, IMOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOTO MeTajljla JAPYIMM M3 pacTBOpa COJM, peuieHue
AKCIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «Ba)kHeNIMe KI1acchl HEOPTraHUYECKUX COEAUHEHUID.

Iepunoauyeckuii 3akoH U Ilepuoanyeckast cucrema xumuyeckux Jjementos /. U.
MenaeJieena. CrtpoeHnue aTOMOB. Xumuueckas CBA3b. OxucauTeabHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

[lepBble TOMBITKM KiacCU(PUKAMU XUMUYECKUX diemMeHToB. [loHsTHEe O Trpymnmax
CXOJHBIX 3JEMEHTOB (ILEJIOYHBIE U MICJIOYHO3EMEIbHbIE METAJUIbl, TaJOreHbl, WHEPTHHIC
rassl). JJI€MEHTbI, KOTOpbIe 00pa3yloT aM(pOTEpHBIE OKCUABI U TUAPOKCUJIBI.



Ileppnonmueckunn 3akoH. Ilepnommueckas cucrema xuMHYeCcKHX 3nemeHToB I U.
MenneneeBa. Koporkonepuoanas u ammHHONIeprogHas Gopmel Tleprogudeckoit cucTeMsl
xumuueckux sneMmeHToB . U. MennpeneeBa. Ilepuonbl u rpynmnbel. DU3HYECKUN CMBICH
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIIbI JIEMEHTA.

Crpoenne artomoB. CocrtaB aTomHbIX saep. HM3ortombl. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000J04YEK aToMOB MepBbIX 20 XuMUYecKux 3aeMeHTOB llepuogmueckoii
cuctemsl J1. 1. MenaeneeBa. XapakTepUCTHKA XUMUYECKOTO 3JIEMEHTA 10 €T0 MOJOKEHUIO B
[Tepuonunueckon cucreme . 1. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHUs]  paguyca  aTOMOB  XMMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYNIIaM U IIEPUOIaM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepmoguyeckoll CHCTEMBI XUMHYECKHX
AJIEMEHTOB JUIS Pa3BUTHA HAyKU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuueckass  cBs3b.  KoBasieHTHass — (MOJsipHasT W HEMOJISIpHAsl)  CBSI3b.
DIIEKTPOOTPULATETBHOCTh XUMUUECKUX IJIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHua. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccel
OKHCJIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe OOpa3IoB BEIIECTB METAUIOB U HEMETAIJIOB, B3aUMOJCHCTBUE THUAPOKCHIA
LMHKA C PaCTBOPAMU KHUCJIOT U LIEIIOYEHN, POBEAECHUE OIBITOB, UJUTHOCTPUPYIOLIUX IPUMEPHI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuii  (FOpeHWe,  peakiuu  pas3JioKEHHUs,
COCIMHCHUSA).

Mesxcnpeomemmnuwie ceasu

Peannzanust MeXNpeIMETHBIX CBA3€d NpU H3YYEHUM XUMHM B 8§  Kiacce
OCYIIECTBJISIETCSl Yepe3 MCIOIb30BAHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U
TOHSITUHN, SBISIOIIUAXCS CUCTEMHBIMHM JJISi OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAay4HbIH (PaKT, THMIOTE3a, TEOPHUs, 3aKOH,
aHaiW3, CHUHTE3, KiaccuuKaius, TMEePUOJAUYHOCTh, HAOJNIOJCHHUE, DKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuKa: Marepusi, aToMm, DdJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOMbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, AJEKTPUUECKUN 3apsij, BEIIEeCTBO, TeJI0, 00bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (U3NUECKUE BEIMYUHBI, SIUHUIIEI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHbIE TOPOJIbI, TMOJE3HBIE
HCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHUYeCKas peakuus

ITepuonnueckuit 3akoH. Ilepuoauyeckas cucremMa xXumuyeckux isnemeHrtoB [l H.
MenpneneeBa. CtpoeHrne aTroMOB. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOWCTB XUMHUYECKHUX



3JIEMEHTOB TEPBBIX TPEX MEPHUOJNOB, KW, KAIBIUA U UX COCIMHEHUN B COOTBETCTBHUU C
ITOJIOKEHUEM DJIEMEHTOB B [Ieprnonueckon cucTeMe U CTpPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XUMUYECKOW CBSI3U. THUIBI KPUCTAUNIMUECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAJUIMYECKON PELIETKH U BUAA XUMHYECKOMN
CBSI3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTaHWYECKHX BEIIECTB. XMMHUUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJIACCAM HEOPTAHUYECKUX COCIMHEHUM, TCHETUYECKAs
CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XUMUYECKHX peaKIUil MO pa3iMyHbIM Npu3HaKaM (10 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo HU3MEHEHUIO
CTENEHEH OKHUCJIEHUS XMMHYECKUX DSJEMEHTOB, N0 OOpaTMMOCTH, IO YYacTHIO
KaTtajau3aTopa). DK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu XUMUYECKOM peakuuu. [loHsTHEe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusax. [[oHATHE O rOMOTEHHBIX M Te€TEpOTeHHBIX peakuusx. [lonstue o
katanuse. [lonstne 0 XMMUYecKOM paBHOBeCHMH. DAKTOpPBI, BIUSIOIIME HA CKOPOCTh
XUMHUYECKOUN PEAKIINU U MOJOKEHNE XUMAYECKOTO PABHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTEIIbHBIE PEAKLNU, SJEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHOM peakiuu. CocTaBieHUE YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX
peaKIMii ¢ UCIIOIB30BAHUEM METO/a DJIEKTPOHHOTO OaaHca.

Teopust AIEKTPOIUTUYECKOW AUCCOLMALMUA. OJEKTPOJIUTBl W  HEIIEKTPOJIHTBHIL.
Kartnonsl, annonsl. MexaHu3M JUCCOLMAIAN BELIECTB C PA3JIMYHBIMU BUIAMU XUMHYECKOU
cBs3u. Crenenp gucconuanuu. CUIbHBIC U C1a0bIe JIEKTPOJIHUTHI.

Peaxiiuu nonHoro oOMeHa. Y cjaoBHs IPOTEKAHUS PEaKIuii HOHHOTO 0OMEHa, MOTHbIC U
COKpalIEHHbIE HOHHBIE ypaBHEHHs peakiuil. CBOWCTBA KUCIOT, OCHOBAHHUI U COJIE B CBETE
MPEACTABICHUN 00 AJIEKTPOIUTHYECKON nucconuanuu. KauecTBeHHbIE peakluuyd Ha HOHBI.
[TonsiTre 0 rUapPONAN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISMH KPUCTAJUIMYECKUX PEIETOK HEOPraHWYECKHUX BEILECTB —
METAJJIOB M HeMeTaioB (rpadura M anaMmasa), CJIOXKHBIX BEIIECTB (XJOpuIa HaTpus),
HCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT BO3JICUCTBUS PAa3TUUYHBIX
(GakTOpoB, HUCCJIEAOBAHHE  AJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEUIECTB,  IMpollecca
JUCCOLMALINKM KUCIIOT, IIEI04Yel U colel (BO3MOYKHO HCIIOJIb30BaHUE BHJIEO MATepUalioB),
MIPOBEJICHHUE OIBITOB, MILTIOCTPUPYIONINX MPU3HAKK MPOTEKAHUS PEaKIUii HOHHOTO OOMeHa
(oOpa3zoBanue ocajka, BbIACICHUE Traza, 0Opa3oBaHUE BO/IbI), OMbBITOB, WILIIOCTPUPYIOIIUX
IPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENIbHBIX PEAKIMi (TOpeHue, peakiuu pPasiioKeHHUs,
COCIMHEHUS), PpACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C TOMOIIbI KauyeCTBEHHBIX
PEaKLINM HA UOHBI, PEIICHUE YKCIEPUMEHTAJIbHBIX 3aa4.

HemeTaunbl 1 X coeIMHEHUS

O6mas xapaktepuctuka ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XUMUYECKUE CBOICTBA Ha MpuMepe XJiopa (B3aUMOJICUCTBUE C METaUIaMH, HEMETaJlaMH,



niesoyamu). XaopoBoaopond. CounsiHas KUCIOTa, XHMHYECKHE CBOWCTBA, IOJIyYECHHE,
IpuMeHeHue. JlelicTBrue XJIopa M XJOPOBOJOPOJAa HA OpraHM3M 4YeJIoBeKa. BakHeimme
XJIOPUJIBI U UX HAXO0KJICHUE B PUPO/IE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U puandeckrue CBOMCTBA MPOCTHIX BEHIECTB —
KHUCIIOpOJIa U Cephbl. AJUIOTPONMHBIE MOAU(PUKALMK KHCIOpOAa M CEphl. XHUMHUYECKUE
cBoricTBa ceprl. CepoBOAOPO, CTpOCHHE, (PU3UUYECKUE M XUMHUYECKHE CBOMCTBA. OKCHUABI
cepbl Kak MPEICTABUTENM KHUCIOTHBIX OKcuaoB. CepHasi Kuciora, (Qunyeckue H
XUMHUYECKUE CBOMCTBa (0OIIME Kak MPEACTABUTENsSl Kjacca KHUCIOT U cHeluduyecKue).
XUMUYECKHE peakluy, JieXKallue B OCHOBE NMPOMBIIUIEHHOTO CIOco0a MOIy4YeHHs] CEpHOM
KUCHOTHL. [IpruMeHenne cepHor KUciaoThl. CONMM CEPHOM KUCIOTHI, KAYECTBEHHAS! PEAKIIUA Ha
cynbdar-uoH. HaxoxeHue cepbl U €€ COeIMHEHH B MpUpojie. XUMUYECKOE 3arpsi3HEHHE
OKpY’KaIoIlled cpelbl COSAUMHEHUSIMH Cepbl (KUCIOTHBIE JOXKIM, 3arpsi3HEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEOTBPAILICHHUS.

OO6mass xapakTepucThka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENEHW OKHCIIECHUA. A30T, paclpoCTpaHEHHWE B NpHUpojae, (PU3MUYECKHE U
xumMudeckue cBoictBa. KpyroBopor azora B mnpupoae. AMMHUAK, €ro (QuU3NYECKHEe H
XUMHUYECKHE CBOWCTBA, MojdydeHHe u mnpumeHeHue. Coin aMMOHUS, UX (PU3MUECKHE U
XUMHYECKUE CBOICTBA, MpUMeHeHHe. KauecTBeHHas: peakius Ha MOHbl aMMOHUA. A30THas
KHUCJIOTa, €€ MoJIydeHue, PU3NIecKue U XMMUYECKUe CBOMCTBA (0OIIHUe KaK MpeACTaBUTEIIS
KJlacca KUCIOoT U cnenuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEl aMMOHUSI B KQUE€CTBE
MUHEPAIbHBIX YA0OpeHUI. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH CPebl COCIUHECHUSIMU
a3ora (KUCIIOTHBIC MJOXKJIM, 3arpsA3HCHUE BO3JyXa, IOYBBI U BOA0EMOB). Docdop,
ajutoTpornubie  Mogudukanuu docdopa, GuU3MUECKHE M XUMHUYECKHE CcBoWcTBa. OKCHUa
dochopa (V) u dochopHass kuciora, PU3MUECKUEe U XUMHUYECKHE CBOMCTBA, IMOIYUYCHHE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATbHBIX YA0OPEHHIA.

O6mras xapaktepuctuka 371eMeHTOB IV A-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE  CTEMEHW  OKWUCICHHUsA.  YIJIepod,  aUIOTPOmHBbIE  MOAU(UKAINH,
pacripocTpaHeHue B Tpupoje, (¢GU3MYECKHUE W XUMHUYECKHE CBOMCTBA. AjcopOuus.
Kpyrosopor yraepoga B mpupoge. Okcuabl yriepoja, ux (U3MUYECKUEe U XHUMHYECKUE
CBOMCTBA, JCMCTBUE Ha JKHUBBIE OPraHU3MbI, MOJYYEHHE U MPUMEHEHUE. DKOJOTUYECKUE
mpoOJemMbl, CBsi3aHHbIE ¢ okcumoMm yriepoaa (1V), rumoreza TIOO0ANBHOTO TMOTEIUICHUS
KJIMMaTa, TapHUKOBBIM d(ddexT. YrompHas kuciora u e€ coid, uX (UHYECKUE W
XMMHUYECKUE CBOMCTBA, MOJy4yeHUE U NpuMeHeHue. KadecTBeHHas peakuus Ha kapOoOHaT-
noHbl. Mcnonbs3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM
XO35UCTBE.

[lepBoHauyanbHbIE TOHATHSA 00 OPTAHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX yriepoaa
(MeTaH, 3TaH, 3TWUJIEH, AUETWIEH, 3TAaHOJ, TJIMUEPUH, YKCycHas kuciota). [IpuponHsie
UCTOYHUKH YTIEBOAOPOJOB (Yrojb, MPUPOJHBIA Ta3, HedTh), MPOAYKTHl UX IMepepaboTKu
(6eH3MH), X pOJb B OBITY W TPOMBINIIEHHOCTU. [loHSATHE O OMOJOTUYECKH BaKHBIX



BEIIIECTBAX: XKUpaX, OeiKax, YIJIeBoJax — W WX POJU B KU3HHU dYeloBeKa. MaTepuaibHOE
€IMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOMCTBA, MOJYyYEHHUE M MPUMEHEHHE.
Coenunenusi kpemHusi B npupoje. OOume mnpexacrasinenuss o0 okcuue kpemaus (1V) u
KpeMHueBoM kuciore. CWIMKAThl, MX HCIOJb30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxneiimme cTpouTeNbHBIC MaTepHUalibl: KEPAMHUKa, CTEKIJIO, IIEMEHT, O€TOH, XKeIe300€TOH.
[IpoGnemMbl 0€30MaCHOTO HWCIIONB30BAHUS CTPOUTEIBHBIX MaTepUaiOB B ITOBCEIHEBHOM
KU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJISTHOM  KHCJIOTHI,
MPOBEJICHUE KA4YECTBEHHBIX pPEaKIMM Ha XJIOPUJ-MOHBI M HAOJIOJACHUE MPU3HAKOB HUX
MPOTEKAHUS, OMBITHI, OTpakaromue PU3nIecKkue U XUMUYECKHE CBOMCTBA TaJlOTEHOB U UX
COCIMHEHUI (BO3MOXKHO HCIIOJIB30BaHUE BHUICOMATEPUATIOB), O3HAKOMJICHHE C OOpasliaMu
XJIOPUIOB (TaJlOTeHUIOB), O3HAKOMIIEHHE C o0pa3naMud cepbl U €€ COEIUHECHUSIMU
(BO3MOXHO HCIOJIb30BAaHUE BHUAEOMATEPUANIOB), HaOMIOIEHHE Tpouecca OOyTIUBAHUS
caxapa MOJ JCHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI, U3YYEHUE XUMHYECKUX
CBOMCTB pa30aBJIE€HHOW CEPHOUN KUCIOTHI, MPOBEACHUE KAYECTBEHHON pEaKIMU Ha CyJIb(aT-
MOH W HaOJIOZICHHE TMpU3HAKa €€ MPOTEKaHMsI, O3HAKOMJICHHE C (U3UYECKUMU CBOMCTBAMH
azota, (ochopa u wux coeauHEHU (BO3MOXKHO HCIIOJIB30BAHUE BUICOMATEPUAITIOB),
oOpasiaMu a30THBIX U (PocPopHBIX yAoOpeHuid, mojiydeHue, coOupanue, pacro3HaBaHue U
M3yYEHHE CBOMICTB aMMHaka, MPOBEICHHUE KAYECTBEHHBIX PEAKIMM HAa HOH aMMOHHUS H
dbocdar-uoH U U3yuyeHue MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBUE KOHIICHTPUPOBAHHON
a30THOM KHCIIOTBI C MeIbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHUJICOMATEPUAIOB), H3yUYCHUE
MoOJeNiel KPUCTALTMYECKUX PEIIETOK anMasza, Tpadurta, QyiuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM
MPOTUBOra3a, MoJIydeHUe, COOMpaHUe, paclo3HABAHUE M W3YyUYECHHE CBOWCTB YTJIEKHCIIOTO
ra3a, IPOBEJICHWE KA4YEeCTBEHHBIX DPEAKIMi Ha KapOOHAT W CHUJIMKAT-UOHBI U HU3YYCHUE
MIPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIHUEH CUIMKATHON MPOMBIIUICHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe « BakHelI1e HeMeTauIbl U X COCIMHEHUS».

MeTa/sibl U MX COeTMHEHUS

OO6miass XapakTepUCTUKAa XUMHUYECKUX JJIEMEHTOB — METa/UIOB Ha OCHOBAaHHMHM HX
noJjioskeHust B Ilepuomnueckort cucrteme xumudeckux diemeHToB [[. M. MennpeneeBa u
ctpoeHusi atomoB. CrTpoeHue MeTaioB. Meramnyeckas CBsA3b M MeETauIM4ecKas
KPUCTAIIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUHN Psil HAIPSHKEHUA MeTaiuioB. Ou3nyeckue
U XMMHUYECKHE CBOWCTBa MeTayuioB. OOmiMe crnocoObl mojyuyeHus MmetamioB. [loHsitue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CrutaBel (CTanb, YyTyH,
TIOPATIOMUHUN, OpOH3a) ¥ MX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounsie MeTaLIbL: MOJOKEHUE B [lepnognueckon cucreMe XUMUYECKUX 3JIEMEHTOB
. 1. MeHnneneeBa, CTpOCHME HMX aTOMOB, HaxoXJIeHUE B Ipuponac. Dusnyeckue u
XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCUAbl U TUAPOKCUJIBI HATPUS U
kanus. [I[pyuMeHeHue 1me10YHbIX METAIUIOB U UX COEMHEHUH.



[l{eroyHO3€MENBbHBIE METAJIBI MATHUM M KaJbLMK: MOJokKeHue B llepmommueckon
cucreMe Xxumudeckux 3yeMeHToB Jl. M. MenneneeBa, CTpO€HHE UX aTOMOB, HaX0KJICHHUE B
npupone. dDu3nyeckMe W XUMHUYECKHME CBOWCTBA MarHus W Kajnplus. Baxueimme
COEIUHEHUS Kanblug (OKCHA, TUIPOKCHU[I, coiH). JKEcTkocTh BOABI M CrOCOOBI €€
YCTPaHEHHS.

AmomuHui: nonoxkenue B llepuonnueckon cucreme xumuueckux snemeHtos [l U.
MenpneneeBa, CTpOCHHE aroMa, HAaXOXAcHUE B mpupoac. DHU3NUYECKHE U XUMHUYECKHE
CBOICTBa amtOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUA U TUIPOKCHU/IA ATFOMUHUS.

XKenezo: monoxenune B Ilepuoandeckoi cuUcTEME XUMHUYECKHMX 3jeMeHTOB J[. H.
MenpneneeBa, CTpOGHHME aroMa, HaxoxicHue B Ipupoac. DHU3MUYECKHE U XUMHUYECKUE
cBoMcTBa >kene3a. Okcuapl, ruapokcuansl U conu skenesa (l1) u xenesa (lll), ux cocras,
CBOICTBA U MOJyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMHd METalIOB U CIUIaBOB, MX (PU3MUECKMMM CBOWCTBaMH,
U3Y4YEHUE PE3yNbTaTOB KOPPO3HH METAJUIOB (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPHUAIIOB),
OCOOCHHOCTEM B3aMMOJCUCTBUSI OKCHAA KalblUsl M HaTpus C BOJAOW (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPUANIOB), HCCIEJIOBAHME CBOMCTB XKECTKOM BOJBI, Ipolecca
TOpPEeHHsl Keje3a B KUCIOopoJe (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPHANIOB), MPU3HAKOB
IIPOTEKaHUS KAY€CTBEHHBIX PEAKLIMI HA NOHBI: MarHusl, KaJbl¥s, AIFOMUHNUS, INHKA, JKeJe3a
(1) u xene3a (111), mequ (I1), HaOMOACHNE W OMKMCAaHUE TIPOIECCOB OKPAIIMBAHUS TIIAMEHU
MOHAMHU HATpus, Kajausi M KaiblMs (BO3MOXKHO HCIOJIb30BAHHE BHUJIEOMATEPHAITIOB),
uccieqoBaHie aM(OTEpHBIX CBONCTB THUAPOKCHIA QlIOMMHHUS W THIPOKCHJIA IMHKA,
pelIeHne dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHenmme MeTailiibl ¥ UX COCTUHEHUSY.

XuMHS M OKPYKAKOIIAA cpela

BemectBa u Marepuasipl B IIOBCEIHEBHOM JKM3HM 4eJoBeKa. be3omacHoe
MCII0JIb30BAHUE BEILIECTB U XUMUYECKUX peakiuid B ObITy. [lepBas moMoIb npu XMMUYECKUX
0’KOTrax Y OTPABJICHUSIX.

XVAMHUYECKOE  3arps3HEHUE  OKpyXaroled cpeasl  (IpenesibHas — JIOIyCTHMas
KOHIIeHTpalus BemiecTs, gaiee — [[JIK). Posib Xxumuu B perieHnn 3KOJ0rMYeCKUX MpoosieM.

Xumuueckuit IKCnepumenm:

U3ydeHHe O00pa3noB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, TMOJUMEpHbIE
MaTepuabl).

Mescnpeomemmnuie ceazu

Peannzanust MeXNpeIMETHBIX CBS3€d NPU  HM3yYEHMM XHUMUM B 9  Kjacce
OCYILECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHM, Tak U
IOHATHM, SIBISAIOIIMXCS CUCTEMHBIMM UL OTACIBHBIX NPEIMETOB E€CTECTBEHHO-HAY4YHOT'O
LUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIC MOHATHS: HAy4yHBbIA (DakT, rumoresa, 3aKOH, TEOPHUS,
aHaJu3, CHUHTE3, Kilaccupukauus, MNEepUOJUYHOCTb, HAONIOAEHHUE, HKCIEPUMEHT,
MOJICIMPOBAaHUE, W3MEPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIM 3(dexT, TexHoIorus,
MaTEepUAJIBI.



®uzuka: Marepusi, aroM, OJJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIWJI, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUA 3aps], HPOBOJHUKH, MOJYIPOBOJHUKH,
JIUAJIEKTPUKH, (POTOBJIEMEHT, BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, Ias,
pacTBOp, pPacTBOPUMOCTb, KPUCTAIIIMUECKAsl pemETKa, CIUIaBbl, (PU3MUECKHUE BEIMYMHBI,
€AVHULBI N3MEPEHMSI, KOCMUYECKOE POCTPAHCTBO, IIAHETHI, 3BE31bl, CONHIE.

buonorus: ¢potocunTes, Abixanue, 6uocdepa, IKOCHUCTEMa, MUHEPATBHBIE YIOOPEHNUS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEJIbHBIE BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOJbI, IOJE3HBIE
MCKOMAaeMbIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA [IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE PE3yNbTAThl OCBOEHHUS TPOTPaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMUs
JOCTUTAIOTCSI B XOJIe OOy4YeHUsT XMMHUU B €IUHCTBE Y4YE€OHOW M BOCIHUTATEIHHOU
JESITEIbHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCUNCKUMH COLIMOKYIIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NPUHATHIMM B OOIECTBE IMpaBUJIaMU U
HOpPMaMH TOBEJICHUS U CIIOCOOCTBYIOT MpOIecCaM CaMOIO3HAHUS, CAMOPa3BUTHS U
coIaau3au o0y4yarommnxcsl.

JIngyHOCTHBIE pe3yabTaThl OTPaXKAIOT TOTOBHOCTh 00yJaroImuXxcs
PYKOBOJICTBOBATbCA CHUCTEMOI MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIMPEHHE
OTIBITA JIESITENILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIECHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAaydyHOMY HacCleIul0, TOHWMAHUS 3HAYEHUS XUMHUYECKOM HayKu B KU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON uHMOpMaIuein o
MEPENOBbIX JIOCTIXKCHHUSIX U OTKPBITHSIX MHUPOBOM ¥ OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MIPEJICTABIICHUS O COIMAIBHBIX HOPMAaxX M MpaBUiIaX MEXIMYHOCTHBIX OTHOIICHUN
B KOJUJIEKTMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHOMCCIIeI0BATEILCKOM, TBOPUYECKOM U IPYTUX BUAAX JACSITEIILHOCTH, TOTOBHOCTHU K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTH  MpPU  BBINOJIHEHHMH  Y4EOHBIX,
MO3HABATEJbHBIX 3aJ7]a4, BBIMNOJHEHUM XHUMHYECKUX JKCICPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B TPOIECCe
ATOW y4eOHOW IEeSATENHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHE W TOCTYIKH
CBOUX TOBAPHUILECH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUU IOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHYECKUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUYECKOM peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIINE OCHOBY
JUIS. TIOHUMaHMS CYIIHOCTH HAyYHOW KapTUHBI MUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIbI, B3AUMOCBS3SIX UeJIOBEeKa C IPUPOIHON CpesIoit, O
pPOJIM XUMUH B NTO3HAHUU 3TUX 3aKOHOMEPHOCTE;

M03HAaBaTeJIbHbIE MOTHUBBI, HAIPABJICHHbICE HA IMOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEoOXomumble 711 OOBSICHEHWS HaAONIOJAeMBIX IMIPOIIECCOB U SIBJICHUH,
M03HABATENbHOMN, HH(OOPMAITMOHHONW M YUTATEIbCKON KyJIbTYphl, B TOM YHCIIE€ HABBIKOB
CaMOCTOSITeNIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYpPOH,
JOCTYITHBIMU TEXHUUECKUMHU CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTHUI;



UHTEpEC K OOYYEHHIO M TIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHON U UCCIIEIOBATEIbCKON AESTEILHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIPABIICHHOCTH M YPOBHS 00YUCHUS B JaIbHEHUIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHMWE IEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO,
YCTaHOBKH Ha 370POBBII 00pa3 )KU3HHU, OCO3HAHHUE MOCIEACTBUN U HEMPUSATUE BPEIHBIX
NpuBBIYEK (YMOTpeOJNCHUST alKOrojsi, HApKOTHKOB, KYpEeHHs), HEOOXOAUMOCTH
coOJo/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKUMHU BEIECTBAMU B
OBITY U peajbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY HM3Y4YEHHUIO NMpodeccuid W TpyJa pazIudyHoOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW JESATEILHOCTH, B TOM YHUCJIE HAa OCHOBE
OPUMEHEHUsl MPEIMETHBIX 3HAHUNA 10 XMMMH, OCO3HAHHBIA BbIOOp MHIMBUIYaJbHOU
TPACKTOPUM MPOJOJDKEHHUS] O0pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTH K XHWMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEW, YCIELIHOU
NpO(QECCUOHATIBHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTh
aJanTUPOBAThCS B MPO(ECCUOHAIBHOU CPEJIE;

6) IK0JIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILLIEHUE K MPUPOIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYUIECTBOBaHHUS, IOHUMAHHUE LIEHHOCTU 3[0POBOr0 M 0OE€30MacCHOI0
oOpaza JKHM3HU, OTBETCTBEHHOE OTHONIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
IICUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJEHUS MpaBuil 0€30MacHOro
MOBEJIEHUS MPHU pabOTe ¢ BEIIECTBAMU, a TAK)KE B CUTYalUsIX, YTPOKAIOLIUX 3J0OPOBBIO
1 KU3HU JII0JICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHWSA, MOJydaeMble MPU WU3YYCHUU XUMHH, IS
pelIeHusl 3a/a4, CBSI3aHHBIX C OKPYXKAIOIIEH MNPUPOJHOW CPENOHM, ISl MOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYphl, OCO3HAHUS INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX
npobiieM W MmyTell HMX peleHUs IMOCPEICTBOM METOJO0B XHMHHU, HKOJOTMYECKOTO
MBIIIUICHNS, YMEHHSI PyKOBOJICTBOBATHCS UM B MO3HABATEIHHONW, KOMMYHUKATHBHON U
COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMEeTHBIX ~Pe3yJbTAaTOB  BBLACISAIOT  3HAYUMbIE TS
(GopMupOBaHHsS MHPOBO33pPEHUsS OOLICHAYYHbIE TMOHATHS (3aKOH, TEOpHs, MPUHIUII,
runoresa, pakrt, CucTeMa, poLecc, IKCIEPUMEHT U JPYToe.), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX M MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ITUX
npenaMeToB (OpMUPOBATH MPEACTABICHHE O IEJIOCTHOW HAy4yHOM KapTWHE MUpa, U
yYHHUBEpCajdbHble  yueOHbIE  JaelcTBUA  (TO3HaBaTelbHblE, KOMMYHHKATHBHBIC,
pEeryJIATUBHBIE),  KOTOpble  oOecmeunBalOT  (HOPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITENIbHOMY TJIAHUPOBAHUIO U OCYILECTBIECHUIO YUeOHOMU e TENbHOCTH.



Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble Jiornuyeckue 1eMCTBHA:

YMEHHS UCTOJB30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHMIA:
pPacKpbIBaTh CMBICT XUMHUYECKHX TMOHATUN (BBIACIATh MX XapaKTepHbIC IPU3HAKH,
yCTaHABJIMBaTh B3aWMOCBS3b C APYTUMU TOHATHSAMHU), HCIIOJIL30BaTh TOHSATHS IS
OOBSCHEHHSI OTHENBHBIX (DAaKTOB W SIBJIICHWUM, BHIOMPATh OCHOBAHUS W KPUTECPUU JIJIS
KIaccu(puKanuu XUMHUYECKUX BEIIECTB W XUMHUYCCKUX PEAKIUH, yCTaHABIMBATH
MPUYMHHO-CJICJICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HM3YYCHHUS, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHAYKTHBHBIC, ACAYKTHUBHBIC, IO aHAJOTMH), JelaTh BBIBOJBI H
3aKJIFOUYCHUS;

YMEHHE TPUMEHATh B TMPOIECCe TMO3HAHUA TMOHATUS (IpeAMETHbIE U
METaNnpeIMETHBIE), CUMBOJMYECKUE (3HAKOBBIC) MOJICTH, HCIOJIb3yeMbl€ B XHMHH,
mpeoOpa3oBBIBATh IMIMPOKO IMPUMEHSEMBIE B XHMHUHU MOJICIIBHBIC TIPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI DJIEMEHTa), XUMHUYeckas QopMmyiaa U ypaBHEHHE
XUMHUYECKOUN peakiuy — NpHU pelIeHUd y4eOHO-TI03HABATENIbHBIX 33J1ad, C YUYETOM ITHX
MOJICIBHBIX TPEACTABICHUM BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEaKIUW, BBISBIATH
o0mue 3aKOHOMEPHOCTH, IPUUYMHHO-CICACTBCHHBIC CBS3M HM IPOTHBOPEUMS B
M3y4aeMbIX IIPoIeccax U SIBJICHUSX.

ba3oBble ucciienoBarTe/bLCKHe IeiiCTBUS.

YMEHHME UCIOJIb30BaTh IIOCTABJICHHBIE BOMPOChI B KAa4eCTBE WHCTPYMEHTA
MO3HAHMS, a TAKXKE B KaueCTBE OCHOBBI JII (DOPMHUPOBAHHUS THUIOTE3bI IO IPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUIA;

IpUOOpETeHHE OIbITa II0 IUIAHWPOBAHHMIO, OpraHMW3alldd W TPOBEACHUIO
YYEHUYECKUX  OKCIEPUMEHTOB, YyMEHUE HaOMojaTh 3a  XOJIOM  Mpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbrar, (GOpMyJIHpoOBaTh OO0OOIIECHUS U
BBIBOJIbI TI0 PE3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIATh OTUET O
MpoJIeTIaHHOM padoTe.

PabGora ¢ undpopmaumeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH U  HMHTEPHPETHUPOBATH  HUHGPOPMAIUIO
pPa3IMUHBIX BUJOB W (OpM MpeacTaBlICHUS, TMOJIYy4aeMyl M3 Pa3HbIX HCTOYHUKOB
(HayYHO-TIOMYJISIpHAS JIUTEpATypa XUMHUYECKOTO COJEpPKaHMs, CIPABOYHBIC MOCOOUS,
pecypcel MIHTepHETa), KPUTUYECKH OIIEHUMBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TMPUMEHATh Pa3JU4YHbIe METOJbI M 3ampochl IPH TMOUCKE U OTOOpe
nH(OpPMAITUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX TSI BHITOTHEHUS YIECOHBIX
M TI03HABATENILHBIX 3a/Ja4 OMNPENEIEHHOTO THIA, MPUOOpPETEHUE OmbIiTa B 00JACTH
UCIIONIB30BaHUs ~ WH(OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBIIQJICHUE
KyJbTYpOH  AKTUBHOTO  HCIIOJIb30BAHUSA  PA3JIMYHBIX  ITOMCKOBBIX  CHCTEM,



CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMYy TMpEACTaBlICHUsS HHDOpPMALUK U
WUTIOCTPUPOBATH PelIaeMble 337aud HECIOXKHBIMUA CXEMaMH, AUarpaMMaMu, JPYTUMU
dbopmamu rpadK 1 X KOMOUHAITUSIMU;

yMEHUE HCIOJNb30BaTh U  AHAIM3UPOBATH B  IIpollecce  y4yeOHOM W
UCCIIEIOBATENLCKON JIEATEIbHOCTH HMH(OPMALMIO O BIUSHUUA TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IIICTBa U TPAHCTIOPTA HA COCTOSIHUE OKPYXKAIOIICH MPUPOTHOMN CPEIbl.

KoMMmyHuKaTHBHBIE YHUBeEpPcadbHbIe yueOHbIe 1eiiCTBUA:

yYMEHUS 3aJlaBaTh BOMPOCHI (B XOJle Auanora v (Wiau) ITUCKYCCUM) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, (OPMYJIHPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO BBITTOJHEHHUS
OpeI0KEHHON 3a1auH;

YMEHHUSI IPECTaBISITh MOJYyYSHHBIC PE3yIbTaThl IO3HABATEILHON JIEATEIHHOCTH B
YCTHBIX WM THCHMEHHBIX TEKCTax; JAeNaTh MPE3CHTALUI0 PEe3yNbTaTOB BBHITIOJHEHHUS
XUMHUYECKOTO 3KcrepuMeHTa (1abopaTOpHOro OmbiTa, JabOpaTopHONl paboOThl 1O
HCCJIEJOBAaHUIO CBOMCTB BELIECTB, yU€OHOTO MPOEKTA);

yMEHHSI y4eOHOTrO COTpyIHHMYECTBA CO CBEPCTHHMKAMH B  COBMECTHOH
MO3HABATENBHON M HCCIENOBATENIbCKON ACSITENFHOCTA MPHU PEIICHUH BO3HUKAOIINX
npo0OsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULIUN (0OCYXIACHHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMb», KOOpPJIUHAIIMSI COBMECTHBIX JEHCTBU,
OTpe/ieNIeHUe KPUTEPHEB 10 OLIEHKE KauecTBa BHIMOJIHEHHON paboThl U ApyTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIbHO OMPENeNaTh Ield JIeATEIbHOCTH, IUTAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJMPOBATb M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BBIOMpaTh HambOoJsiee A(D(PEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
NO3HABaTEJIbHBIX  33/a4, CaMOCTOSITEJIbBHO  COCTaBIIAITh WJIM  KOPPEKTUPOBATH
MPEVIOKEHHBIA aNTOPUTM JEUCTBUM NPH BBINOJHEHUHN 3aJaHUM C YYETOM MOJyYEHUS
HOBBIX 3HAHUM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBAThH
COOTBETCTBHUE IOJIYUEHHOTO pe3yJibTaTa 3asBJICHHON 1I€JM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, IIPEAJIaraeMble B YCIOBUU 3aJaHUI.

MNPEIMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOSHUIO 00SI3aTEIBHOTO COJIEPKaHUS,
YCTaHOBJICHHOTO JaHHOH (hefepaiabHON pabodeil mporpaMMoOl, BBIIEISIOT: OCBOSHHBIC
00Oy4aroIUMUCs HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA, cCielUpUUECcKHUe s
npeIMeTHOM o0nacTu «XUMUS», BUABI JAESITEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS,
€r0 MHTEPIpEeTaluy, TPEoOPa30BaHNIO0 U IPUMEHEHHIO B PA3IMYHBIX YUCOHBIX M HOBBIX
CUTYaIUSX.

K koHiy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

. pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHUH: aToM, MOJEKYIa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIECTBO, CJOXKHOE BEIEeCTBO, CMECh



(omHOpOAHAs W HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHAs W
MOJIEKYJISIpHAsl Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJSpHas Macca,
MaccoBasg J0Js XHMHYECKOTO 3JIEMEHTa B COEJIMHEHHH, MOJIIPHBIA OOBEM,
OKCHJ, KHCIIOTa, OCHOBAaHME, COJb, OJJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHMCJICHUS, XUMHYECKas peakuus, KilaccuuKamus peakiuil: peaxiuu
COCIMHEHHUSI, PEaKUHUH DPa3JIOKEHHUs, PEaKUUU 3aMEIEHUs, pPeakuuu oOMEHa,
9K30- U DHAOTEPMUYECKUE PEAKIINH, TEIJIOBOM AP (EKT peakuuu, Iapo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aroMHas opOuTanb, pajuyCc aromMa, XUMHUYEcKas
CBA3b, IIOJSIPHAs W HEMOJSPHAs KOBAJECHTHAs CBA3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJsA  BemecrBa  (IpOLEHTHas
KOHLIEHTpalusi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUI U MPUMEHSTh
9TH TIOHSTHS NPU ONMCAaHUU BEUIECTB U UX IIPEBPAICHMIA;

UCIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JUIsI COCTaBJICHUs (pOpMYJI BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpENENsITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHMSIX,
CTENIEHb OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COECIUHEHUAX, MPUHAJIEKHOCTh
BEIIECTB K OMNpeAeNEéHHOMY KJaccy coeluHeHud 1o dopmynaMm, BuA
XUMHUYECKOH CBsI3U (KOBAJIEHTHAsl M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;
packpeiBath  cmbicn  I[lepumoamueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHMMaHUE TMEPUOJUYECKON  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX JJIEMEHTOB OT HUX IoyIokeHus B Ilepumonnueckoid cucreme,
3aKOHOB COXpPAHEHUsI MacChl BEUIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

ONMKCHIBATh U XapaKTepu30BaTh TabimuHyro Gopmy Ileprnoanueckoil cucteMsl
XUMUYECKUX BJEMEHTOB: pa3linyaTh TMOHATUS «TJaBHas mnoarpynmna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)y, Mansie u 00JIbIINE TIEPHUOIBI,
COOTHOCUTh OO0O3HAUEHHUs, KOTOpble MMeroTcss B Tabnuue «llepuomunueckas
cucreMa xumuueckux osnemeHToB JI. M. MenpaeneeBa» ¢ 4YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
aJ11pa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACIpeIeTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);
KJIACCU(PUIIMPOBATh XHMMHUYECKHE DJIEMEHTHl, HEOPraHWYeCKHe BeIleCTBa,
XUMUYECKUE PEAKLINH (IT0 YUCILY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
1o TernoBoMy 3G dexTy);

XapaKkTepu30BaTh (ONUCBHIBATH) OOLIME XUMUYECKHUE CBOWCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KAAs OMHCAHUE NPUMEPAMH MOJIEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;



MIPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT HMX Kad€CTBEHHOTO
COCTaBa, BOBMOYXHOCTH NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B pa3IMYHBIX
YCIIOBHSIX;

BBIUUCIISITH OTHOCUTENIBHYI0 MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTa M0 (popMysie COeTMHEHUS, MaCCOBYIO
JI0JIF0 BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHHIO XMMHYECKOM
peakuuy;

IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTENIBHON NEATENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHME, O00O0OIIEHHE, CHUCTEMaTU3aluio, KiIaccu(uKaluio,
BBISIBJICHUE NPUYMHHO-CJIEICTBEHHBIX CBSI3€d — JUIsI HW3Y4YEHHs] CBOMCTB
BEILIECTB M XUMHUYECKHX PEAKIIHMI, €CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS —
HaONIoZICHUE, W3MEPEHUE, MOJECIUPOBAHUE, OJKCIEPUMEHT (peajbHbli U
MBICJIEHHBIN );

CJIEIOBaTh IpaBUjaM IOJIb30BaHUS XUMHUYECKOW MOCYJOW U J1a00paTOPHBIM
o0opyqoBaHMEM, a TakXke NpaBwiaM oOpalleHuss ¢ BellecTBaMu B
COOTBETCTBUM C MHCTPYKIUSMU IO BBITOJIHEHHUIO JA0OPATOPHBIX XUMHUYECKHX
ONBITOB IO TMOJYYEHUIO U COOMpPaHMIO ra3000pa3HbIX BELIECTB (BOAOpOAa U
KHCJIOPOJIa), MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHON MaccoBOM ojeit
pacTBOPEHHOIO  BEILLECTBA, IUIAHUPOBAaTh U MPOBOJUTH  XHMHUYECKUE
AKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT ¢ TOMOUIBIO
MHJUKATOPOB (JaKMYyC, (eHON(PTaIENH, METUIOPAHXK U IpyTHE).

K koHiy oOyuenus B 9 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUI:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHSTHI: XUMHYECKUW SIJIEMEHT,
aTOM, MOJIEKYJIa, HOH, KAaTHOH, AHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMS, XHMHYECKas
peaKimsi, XUMUYECKast CBS3b, TEIJIOBOU A(M(PEKT peakiu, MOJib, MOJISIPHBIN
00BEM, pacTBOp, IJEKTPOJIUTHI, HEIIEKTPOJUTHL,  DIEKTPOIUTHUECKAS
JUCCOLIMAIIMS, PpEaKIMd HMOHHOTO OOMeHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTUMble U  HEOOpaTHUMble pEaKIMH, OKHCIUTEIIbHO-
BOCCTAHOBUTENBHBIE PEAKIMU, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCIEHUE H
BOCCTaHOBJICHHE,  aJUIOTpOMus,  aM(OTEpHOCTb,  XHUMHUYECKas  CBS3b
(KoBaJIeHTHas, MIOHHAsA, METAJUIMYECKas ), KpUCTAINIMUECKas pelIETKa, KOppo3us
METAJIJIOB, CIUJIABbl, CKOPOCTh XMMHUUYECKON pPEAKLHH, MPENEIbHO NOIMYCTUMAs
koHueHntpanus [TJIK BemecTna;

WJUTIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUA M MPUMEHSTH
AT MOHATHS IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUH;

MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBIeHHUS (OpMYJ BELIECTB U
YPABHEHUN XUMHUYECKUX PEAKIINN;



ONpENENATh BAJIEHTHOCTh W CTEIEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX  PAa3jIM4YHOIO  COCTaBa, IPUHAJIEKHOCTh  BELIECTB K
onpenenéHHOMY KJacCy COeIMHEHUH mo (opmyrnaMm, BHJ XUMHYECKON CBS3H
(koBaJieHTHasi, MOHHAs, MeETaJUIMYecKas)) B HEOPraHMYECKUX COCAMHEHUSX,
3aps]l MOHA MO0 XMMUYECKOU (opMylie, XapakTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COEAMHEHUM, THUI KPUCTAUIMYECKONW PEHIETKH KOHKPETHOIO
BEILIECTBA;

packpeiBatb cMbIci [lepuoamueckoro 3akona JI. WM. Menaeneesa wu
JEMOHCTPUPOBATH €0 MOHUMAaHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOIMYHYIO
dopmy [lepuoanueckoit CHCTEMbl XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHasg noarpymnmna (A-rpynma)» u «nobounas noarpynmna (b-rpymma)y,
MaJjble U OOJIbIIME MEPUOAbl, COOTHOCUTh 0003HAYEHUsS, KOTOPhIE UMEIOTCS B
NEPUOIUYECKON TabiuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsij sjpa, o0Illee YHCIO JIEKTPOHOB U
pacrpenieieHie HMX IO  DJIEKTPOHHBIM  CJIOSM), OOBSACHATH  OOIIME
3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB 3JIEMEHTOB M HMX COCIUHEHHUU B
npeaenax MallbIX TEpPUOJOB U TJIABHBIX MOATPYNH € y4E€TOM CTPOCHHUSI HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKUE peakluu (110 YKCIIy U COCTaBy YYaCTBYIOLIMX B PEAKLIUH BEIIECTB,
Mo TemioBoMy 3(Q(}exTy, Mo HU3MEHEHUIO CTETEHEW OKUCIEHUS XMMHYECKUX
AJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIMME U CHCHUPUIECKUE XHUMHUUYECKHE
CBOWCTBA MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPKIAasi ONMHUCAHUE PUMEpPAMU
MOJICKYJISIPDHBIX ¥ HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKkuuit;

COCTaBJIATh YPABHEHUS AJIEKTPOJUTHUYECKON AUCCOIMALIMHA KUCIIOT, MIEI0UeH U
COJIeH, TOJHBIE M COKpaIIEHHBbIC YPAaBHEHMSI PEaKIMid HOHHOTO OOMEHa,
YpaBHEHUS PEAKIIMM, MOITBEPKAAIOUIMX CYHIECTBOBAHUE T'€HETUUYECKON CBSI3U
MEXIY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYUIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX TTPEBPAIEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIDPHYKO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa M0 (popMysie COeIMHEHUs, MaCCOBYIO
JI0JIF0 BEIIECTBA B PACTBOPE, NIPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOM
peakuuy;



coOI0/1aTh TpaBWIA TOJIG30BAHUS XUMHUYECKOW TOCYIO0M W J1abOpaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBuUiia OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSMHU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB II0
MOJIYYCHHUIO U COOMpaHUIO ra3000pa3HbIX BEHIECTB (aMMHUaKa M YIIJIEKHCIIOTO
rasa);

MPOBOJIUTh PEAKIMH, TTOATBEP)KIAIOIINE KAYECTBEHHBIN COCTAaB pPa3IMYHBIX
BEIIIECTB: PACMO3HABATh ONBITHBIM TYTEM XJIOPHA-, OpOMHUI-, HWOAWI-,
kapOoHar-, docdar-, cuaukar-, cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M HOHBl M3YYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX
pPacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OIEpAIlUM MBICIUTEILHOW NEATeIbHOCTH — aHaIu3 M
CHUHTE3, CpaBHEHHE, OO0OOIIEHHUE, CUCTEMATHU3allUI0, BBISBICHUE NPUYUHHO-
CJICICTBEHHBIX CBSI3ed — JIJI1 WM3YYEHUSI CBOMCTB BEIIECTB M XMMHYECKHUX
peakiMii, €CTeCTBEHHO-HAay4YHble€ METOJAbl IO3HAHHS — HaOJIIoJIeHUe,
M3MEpeHne, MOJCINPOBaHUE, SKCIIEPUMEHT (peaIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTEIH HEOPTAaHHYECKHUX BelECTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (ipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANHECHUS
Hroro 1o pasneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertectBa 1 Marepualisl B XKU3HU YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA30OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUANDbI A1 YYEHUKA

Xumus, 8 kinacce/ Pymsuruc I'.E., ®enpaman @.1°., Akimoneproe o0iiectBo «M31arenbcTBo
«ITpocBemenune»

* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I'., Akumoneproe o0miectBo «M31arenbeTBo
«IIpocBemieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuorexa [IOK- https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.academy-content.myschool.edu.ru/04/09

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

P3LWW - https://resh.edu.ru/subject/29/

EamHan konnekuma LLOP - http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

http://www.chemnet.ru Maseta «XuMuna» n cant ana yumtensa «5 may Ha ypok XuMnm»
http://him.1september.ru EanHaa konnekumsa LLOP: MNMpeameTHaa Konnekums «XuMmns»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4Hbl€ 3KCMEPUMEHTbI:
xnmunsa. Konnekuymsa Poccuinckoro obueobpasosatenbHOro noprana
http://experiment.edu.ru AJIXMMUK: canTt J1.10. Annkb6epoBoi

http://www alhimik.ru Bcepoccuinckas onMMnmaga WKOAbHUKOB N0 XMMUK
http://chem.rusolymp.ru OpraHu4yeckass XMMus: 3/1eKTPOHHbIA y4ebHUK ans cpenHen
LWKONbI

http://www.chemistry.ssu.samara.ru OCHOBbl XMMUWN: INTEKTPOHHbIN YyUYebHMK
http://www.chemistry.ru [AucTaHUMOHHaa onMMnuMaga no XMMMN: TeNEKOMMYHUKALMOHHbIN
obpazoBaTenbHbIl NPOeKT
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