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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylabTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO O0IIero 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (eaepaibHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIMHU MPENoaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TMpEJCTaBICHHE O IENIX, OOIel CcTpaTeruu
oOy4yeHUs, BOCHUTAHUS W PA3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peayCMaTPUBAET paCHpPEICICHUE €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OINPEACISIET KOJWYECTBEHHBIC U
Kaue€CTBCHHbIC XapaKTePUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XHUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro  MmpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBHOCTH OOYYaloUuIerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUH CIIY)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MUPOBO33PEHHUS
oOy4aromierocsi, €ro MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GopMUpYEMble XHMHUEH MPENCTaBICHUS O B3aUMOIIPEBPAIICHHIX
HHEPTrUrM M 00 SBOJIOIUHU BEIIECTB B MPHUPOJIE, O MyTAX pEUIeHUs TI00aTbHBIX
npoOjieM yCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTreTHUUSCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaiu3aliii  BO3MOXKHOCTEM IS CaMOpa3BUTHUA |
dbopMupoBaHUs KyJIbTYPhI TUYHOCTH, €€ 001mIel 1 PyHKIIMOHATBLHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOy4JalIuXcsi, HABBIKOB HX CAMOCTOATEIBHOM  y4eOHOW  JeATENbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KMU3HM, TaK U B IPO(DHECCHOHATBHON AESTEIIEHOCTH,

3HAKOMUT CO CHEUM(PUKOW HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIS/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SABJISETCSI OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOyYEHMHM XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOIM
COepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)k€eHUEM 0a30BOM HayKH XMMHUM Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O 00ILIET0 00pa3oBaHUs OPUEHTHUPOBAH HA
OCBOCHHUE OOYYaIOUIUMHCS CUCTEMBI IMEPBOHAYAJIBHBIX TMOHITHUN XWMHH, OCHOB
HEOPraHUYeCKOM XUMHM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TOHSITUN
OpraHUYeCKON XUMHHU.

Crpyktypa coaepkaHusi MpOorpamMMbl M0 XUMHHU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzyudeHuto. CoaepikaHHue CKJIaJbIBACTCA M3 CHCTEMBbI
MOHSATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITHH O XUMUYECKON
peakiuu. OO0 OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl IO MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHSI KAK OCHOBBI BCET'0 €CTECTBO3HAHMS,

— Ilepunonnueckoro 3akoHa /J[. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUM aTOMa U XUMHYECKOM CBA3U;

— TMpeACTaBICHUN 00 DSJIEKTPOIIMTUYECKONW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUWA paccMaTPUBAIOTCA HAa OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINIONHAS (QYHKIUKU OOBSACHEHHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOIYyYECHHS
U3Yy4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHuWe XMMHUHU MOPOUCXOAUT C MPUBICUYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Yy4eOHBIX NpeaMeToB: «OKPYXKaIMUNA MUpPH,
«buonorus. 57 knacce» u «du3nka. / Kiacey.

[Ipy wW3yyeHWM XUMHHM TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTH 4YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMU CHUCTEMBI XUMHUUYECKUX
3HAHUM — BaKHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUECCKUX TMOJOKECHHUH,
JOCTYMHBIX OO0O0OIEHUIT MHUPOBO33PEHUECKOTO XapakTepa, fA3blKka HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAaHUS TPH HW3YYCHHUU BEIIECTB W
XUMUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TPUMEHEHUH B Yy4eOHO-NIO3HABATEIBHOW U Yy4yeOHO-HCCIEAOBATEIbCKOM
NEeSATENbHOCTH, OCBOEHUU MpPaBWJ O€30MacHOr0 OOpallleHus C BEIIECTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIU TaKKe LI, KaK:

— (GopMHpOBaHME MHTEIUIEKTYaIbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HamnpaBlEHHOCTh OOyYeHHMs] Ha CHCTEMAaTHU4YeCKoe MPHOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOM TMO3HABATEIBHOW AESTENbHOCTH, HAYYHBIM
METOJIaM TO3HAaHMS, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTUE CIIOCOOHOCTEH K
XHMHH,

— obecrnieueHne yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YyUYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOW NEATETLHOCTH, IMO3HAHMUS W CAMOIO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIHMIA), UMEIONINX YHHBEPCATbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (dopmupoBanue oOmEeH (PYHKIIMOHATBHOW M  €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUH OOBACHITH W OIICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS M ONBIT, MOJYYEHHbIC MPU W3YYCHUU
XUMHH, TPUMEHSTh HMX TMpPH pEIIeHUd MpoOdJieM B TMOBCEJHEBHOW KHU3HU U
TPYJOBOM JIEATENLHOCTH;

— ¢opMupoBaHHE Yy O0OyYalOlUMXCS TYMAaHHCTHUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUU JJs BBIPAOOTKH 3KOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOM JEATEIBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uiIsi U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX JMJII H3YYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHavanbHbIE XUMUYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4Y€JIOBEKa. XUMHS B CUCTEME HAYK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O METO/aX MO3HAHUS B XUMUHU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOKHbBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCTP aTOMOB XUMHYECKHX DSJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEMHECHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHHUI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

du3nuecKne U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XHMMHuUeckue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 00OpY/IOBaHUEM, U3yUYE€HHUE U OMHCaHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKMX BEIIECTB, HAOIIOJICHUE
¢usznueckux (TUTaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOM) SIBJICHUM, HAOJIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHS XUMHUUYECKUX peakluuil (pa3inokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUIAPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3leieHUs] CMeced: ¢ MOMOIIbI0 MarHuTa, (UILTPOBaHUE,
BbITIApUBAHUE, AUCTHIIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKH TTOBAPEHHOU
comy, HaOMIOJEHWE W  ONHWCAaHME  PEe3yJbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3[IaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BelmlecTBo. HaxoxkaeHue kucimopoja B mpupone, (u3nyeckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHus). Oxcuabl. [Ipumenenune kucnopona. CrocoOsbl



MOJIYYeHHs] KUCJopoAa B Ja0OpaTOpUM W MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aulIoTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XMMHUYECKON pPEaKUUU, TEPMOXUMHUYECKUE YpaBHEHWS,
DK30- M DHAOTEPMHUYECKHE DPEAKUUU. TOIUIMBO: Yroiib M METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUecKue MW XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii  00bEM  ra30B. Pacy€Thl 1O XUMHUYECKUM YpaBHEHUSIM.

dusnueckne cBoWcTBAa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HU 4eaoBeka. KpyroBopoT BOAbI B MpPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coseoOpa3yronie (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenkiatypa okcuaoB. dusmueckue U XUMHUYECKUE
cBOMCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucinot. dusndeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctn MetauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @U3nyeckue U XUMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue comneil.

['eneTnyeckas cBsI3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE ONPENECICHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpalieHusi TOpeHus (MmoXxapa), O3HAKOMJIeHWE ¢ oOpasllaMH OKCHIIOB U
ONMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHWE, pACIO3HABAHME W HW3Y4YCHHE
CBOWCTB BOAOpoOJia (TopeHue), B3aumozeicTBue Bojopojaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO HCIIOJb30BAaHUE BUIECOMATEPHUAIIOB),



uccienoBaHue  oO0pa3lOB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeicTBus okxcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METAJUIaMHU, PEaKUuid HEUTpalu3allH, MOJYYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAcTBOpa COJIA, PEUICHUE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KiIacCchl HEOPraHMYEeCKHUX
COEIUHECHUIY.

HHepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
ieMeHnToB JI. WU. MenneneeBa. CtpoeHue aromoB. XHUMHYECKAsi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAIMK XUMHYECKUX dJeMeHTOoB. [loHsatue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPbIe 00pa3yroT aM()OTEpPHBIE OKCUIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoguueckasl cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas u  JJIMHHONEpUOAHAsT  (OPMBI
[Tepunognueckoit cuctembl xumuueckux snemeHToB [l. . MenneneeBa. Ilepuobl
u rpynnbl. DU3NYECKHIl CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB Iepuoja U
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aToOMHBIX sifep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHneneeBa. XapaKTepuUCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akona u Ilepuoandeckoilt CUCTEMBI XUMUYECKUX
3JIEMEHTOB JJI1 Pa3BUTHS HaykKu W npaktuku. [[. . MeHueneeB — yd€HBIN H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMNOJSpHAs) CBA3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHusa.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  pPEAKIUU.
[Ipouecchl okucneHus: U BoccTaHOBIEHHS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceasu



Peanuzamus MeXnpeaMETHBIX CBA3CH NpU M3YYEHHM XMMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (akT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilaccuduKanus, TEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHHE.

®usuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IJIEKTPUUYECKUI 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (M3MYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOAIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAs peakuusi

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOMAOB, Kajus, KalblUsid M HX
COCMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JIeMeHTOB B Ilepmoanueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K PA3JIMYHBIM KJaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiiuii Mo pa3InyHbIM MpU3HAKaM (T10 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEeKTy, II0
M3MECHEHHIO CTETICHEW OKMCIICHUS XMMHYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, 1O
YYACTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE
YpaBHEHUSI.

[Torsitue o ckopocTH xumMudeckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUU W MOJIOKEHUE XHUMHUUYECKOIO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust NEKTPOIUTUUECKON TUCCOUHUALMU. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AuCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus MPOTEKAHUS peaKkIuii HOHHOTO 0OMeHa,
IIOJIHBIE M COKpAlll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMA MW coOJeil B CBeTe MPEIACTaBICHUN 00 3IEKTPOIUTHUECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEeMeTauioB (Tpadura M anMasa), CI0XKHBIX BEIIECTB
(x;mopuma HaTpusi), UCCIIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (HAKTOPOB, HWCCIECIOBAHUE AIICKTPOMPOBOIHOCTU
pacTBOpPOB BEWIECTB, IpoLEecca AUCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeH
(BO3MOXKHO  WCIIOJIb30BAaHME BHJICO  MAaTEpUAJIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAHUS  peakluii  HOHHOrO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3za, oOpa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  peaKUUi
(ropeHue, peakiMM pasioKEeHHs, COCIMHEHUs), PaCliO3HABaHWE HEOPTraHWYECKHUX
BEIIECTB C TIOMOIIBID KayeCTBEHHBIX pEakUWil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 1 HX COeIMHEHUSA

OO6mast xapakTepucTuka TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XMMHWYECKHE CBOMCTBA Ha MpPUMEpPE  XJopa
(B3aumMoOz€iCTBUE C METallaMH, HEMeTaulaMH, HIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsgHas KuCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHUE, NMpuMmeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHU3M YeEJIOBEKA. BakHeWmne XJIOpUIAbl U HUX
HaXO0XJCHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucienus. CTpoeHue u (pu3mdecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPO/Ia U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYecKkre cBorcTBa. OKCHIBI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (u3nUecKue W XHMHYCCKHE CBOWMcTBAa (00IIMEe  Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crhenududeckne). XUMHUYECKHE pPEakilvy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUCIOThl. CoJIn CEPHOM KUCIOTHI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHHN B TpUPOJEC. XHUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 37aeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENICHU OKHUCICHHS. A30T, pacCpoCTpaHEHHE B MPHUPOJIE,
dbuzndeckue U XumMudeckue ceoricTra. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiau aMMOHUS,
ux (pU3nYecKue U XUMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENS Kjacca KHUCIOT W crueruduueckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopeHuit. XuMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COSIUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTponHbie Mogudukanmuu pocdopa, puznueckue M XMUMHUECKHUE CBOWCTRA.
Oxcup pochopa (V) u pochopHas kucinora, pusndeckre U XUMHUYSCKUE CBOMCTBA,
nosydenue. cnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHMIA.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTCNEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
MoIu(UKALMK, PACIPOCTPAHEHHE B TNpUpOjAE, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepona B npupone. OKCUIBI yriiepoja, ux
¢usznueckre W XUMUYECKHE CBOMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1y100aJbHOrO TOTEIJICHUS KJIMMAaTa, TMaPHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ coiu, uX GU3NIECKHEe U XMMUYCCKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHune. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIEHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, IIIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPONOB (Yyrojb, NPUPOAHBIA Ta3, He()Th),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBINIJICHHOCTH.
[TorsiTHE 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIIeBOJaX — H UX
poii B OKM3HM 4YeJOBEKa. MaTepualbHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOWCTBA, TMOJYyYEHUE U
npumeHerne. CoenuHeHHs KpeMHHsT B mpupoje. OOmmue mnpeacraBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciaore. CHIMKAThl, UX UCIOJb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHellline CTpOUTENIbHbIE MAaTepHAlIbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpoOineMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuiit IKCnepumenm:

M3yueHHE 00pa3llOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKUE CBOICTBa
rajjoreHoB M HUX COCIUHEHHH (BO3MOKHO HCIIOJIL30BaHUE BHUIECOMATEPUATIOB),
O3HAKOMJICHHE C o0Opa3laMu XJOPUAOB (TajJOT€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCINMHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IO JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3nuecKuMu
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIeOMaTepranoB), oOpasaMu a30THBIX U (OCHOPHBIX yIOOpPEHUH, MOJIydeHUE,
coObupaHue, paclo3HaBaHUE W U3YYCHHE CBOWCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, QyiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoOJyuyeHHue, coOupaHue, pacro3HaBaHWE U M3YUYECHHE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a71a4 o teme «BakHelIe HeMETAJUIb U UX COSTUHECHUSY.

MeTaJsibl 4 MX COeIMHEHUSA

OO6mast XxapakTepUCTHKA XUMHYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmogmueckod cucreme xumuyeckux siemeHros J[. .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHre meTamioB. Mertamindeckasl CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DJIEeKTPOXUMUYECKUH  pAal
HaMpsHDKeHUH MeTaioB. PU3NYECKre ¥ XMMHUYECKHUE CBOWMCTBA MeTaiuioB. O0mume
crocoObl TONyYyeHus MeTauioB. [loHATHE O KOPpPO3UHM METANIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, JIOPaTIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ileounble MeTauibl: MoJIOKeHUE B [leproamyeckon cucTeMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHE B INPUPOJIE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U kanus). OKCUJIbI U



TUAPOKCHABI HaTpusa W Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HX
COCAVUHEHUN.

IllenouyHO3eMENBHBIE METAXJABl MarHMi MW KaJblHMH: MOJOXCHUE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaxOXJeHUE B npupojie. Duznueckre 1 XuMHUYECKUE CBOMCTBA MAarHUs
U Kanblus. BaxkHelmue coequHeHHUs KaiblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TI0JIO)KEeHUE B [leproanueckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, Haxo)KJaeHue B mnpupone. Pusuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUECKUX 3TIEMEHTOB [l.
. MengeneeBa, CTpOCHHME aTroMa, HaxoXJaeHUe B mpupoae. Dusnueckue u
XHUMHYECKUE CBOMCTBA kene3a. OKCH b, THAPOKCUABI U coin xkene3a (1) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB U CIUIABOB, UX (DU3NUYECKUMU
CBOMCTBaMH, M3Yy4€HHE  PE3yJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJIEUCTBUSI OKCHIA
KaJIbLIUSI M HATpUs C BOAOM (BO3MOXHO HCIIOJIb30BAHUE BUEOMATEpPUAJIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHANOB), MPU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEaKL Ui HA MOHBI: MAarHMs, KaJIbLMs, aJFOMUHMS, LIMHKA, JKelle3a
(IT) u xene3a (I11), meau (1), HabmroneHNE U ONMKMCaHUE TPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HOHAMM HATpus, Kajuusg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATFOMUHUS
Y TUIPOKCHUA IMHKA, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/71a4 110 Teme «BakHeiue
METAJUIBI U UX COCAUHEHUS.

XuMHSA U OKpY KaOUias cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM >KM3HM YeEIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momonrs npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas AOoMyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0rM4ecKuX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
Martepuaibl).

Mexcnpeomemmunie ceasu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MpPU W3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUSA, IEePUOJTUIHOCTh, HAOIOIEHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJICIb, SBICHUE, ITapPHUKOBBIN
3 PeKT, TeXHOIOTHS, MaTePUAIIHI.

dusnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIIHUII,
M30TOIBI, PaJMOAKTHBHOCTb, MOJICKYJA, DSJCKTPUYCCKUN 3apsiji, TPOBOIHHKH,
MOJYNPOBOIHUKHM, JUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, ra3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: ¢ortocuHTe3, NbIXaHHWe, OWMocdepa, IKOCUCTEMA, MUHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
MOJIC3HBIC MCKOIIAEMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA [POI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yibTaThl OCBOCHHS MPOrPAMMBbI OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTalOTCAd B XOJ€ OOyYeHHs] XUMHUU B €IMHCTBE y4eOHOH WU
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COLMOKYJIbTYPHBIMU W JTYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMU B
oOllecTBe MpaBWJaMM U HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  PE3ydbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM IMO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAlUA W
paclIMpeHue OMbITa IEITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIEIWI0, TTOHMMAaHUS 3HA4YEHUS XUMHUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANIETh JTOCTOBEpPHOW MHMOpMaiumen o
NEPEIOBbIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW WM JAPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITEIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ7]a4, BBIMOTHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Yy4eOHOW eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOMX TOBapuUIIEd C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTH HAYYHOTI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHA HAYKH W COCTABISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHWBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHWUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOII0IaeMbBIX IPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHOW M YWUTATEIbCKOW KYJIBTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOATENIIBHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JIO003HATEIHHOCTH, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, IPOCKTHOM W  HWCCIIEI0BATEIhCKOMN
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOYYCHHUS B
JIATbHEUIIIEM;

4) popMupoOBaHHUSI KYJIbTYPbI 310POBbS:

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »XW3HU, OCO3HAHUE IOCICICTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOI0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 TIpodeccrii U Tpyaa pa3IudHOro poja,
YBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEJAMETHBIX 3HAHWUH 110 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHS 00pa30BaHUs ¢ YIETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIHON MPoeCcCHOHAIBHON NESITEbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 9KOJIOrHYECKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 1IeJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHMMAaHUE IIEHHOCTH 3[I0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXMUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBMJI 0€30MIaCHOTO MOBEACHUS MTPHU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalUAX,
YIPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYPBI, OCO3HaHUS TJ00ambHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBLHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATBI

B cocraBe wMeTampeaMeTHBIX PE3yNbTATOB BBIIEISIOT 3HAYMMBIC JIJIS
dbopMupoBaHUST MHPOBO33pEHHS OOIIECHAYyYHbIE TIOHSATHS (3aKOH, TEOpHs,
MIPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, TPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W TMO3BOJSIOT Ha
OCHOBE 3HAHWW U3 ITHX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTHUHE MUpPa, U YHUBEpCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble oOecneunBaroT (OpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIJAHUPOBAHMIO M OCYLIECTBICHUIO Y4eOHOU
TS TEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKHX TOHSATUN (BBIACIATh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHMMHU TOHSITHUSMH), HUCIOIb30BaTh
MOHSTHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMpPATh OCHOBAHUS U
KpUTEpUHU sl KiIacCU(PUKAIMM XUMHUYECKUX BEIHIECTB U XUMHUYECKUX PEaKIUi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIC CBSI3M MEXJIYy OOBEKTaMHU H3yUCHHS,
CTPOUTH JIOTUUECKHUE pacCyXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecce€ TO3HAHHMS TOHATUS (TIPEAMETHBIC W
MeTarpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICTH, UCTIOJIb3yeMbI€ B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas GopMmylia W ypaBHEHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX MPEICTAaBICHUN BBIABISATh U XapaKTepU30BaTh CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEICTBEHHBIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble ucciaeaoBaTe/LCKHe 1eHCTBUA .

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCH B KAauyeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KA4eCTBE OCHOBBI UIsi (OPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOpETeHHe ONbITa MO IUIAHWPOBAHUIO, OpraHU3allid W TPOBEICHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHWE HaOmIoJaTh 3a XOJOM MpoIllecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATh €0 PEe3yNbTaT, (OPMYIUPOBATH 00OOIICHHS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITa, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH M HMHTEPIPETHPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpkKAHHUS, CIPaBOYHbIC
nmocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATH MPOTHUBOPECUYUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJBl M 3alpoChl MPU NOHUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJI BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpPON aKTUBHOT'O UCIOJIb30BAaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJayl HECIO0XXHBIMU CXeMaMH, JAuarpaMMaMu,
ApyruMH opMaMu rpauku U UX KOMOMHALUSAMY;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESATENBHOCTH MH(DOPMALUIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KomMmyHuKkaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe eiicCTBUS:

yMEHHs 3aJaBaTh BOINPOCHl (B XoJe auanora M (Wiau) JIUCKYCCHM) IIO
CymecTBy  oOcCyXaaeMod  TeMbl, (GOpMYyJIHUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBISATh  IOJYyYEHHbIE  pPE3yJbTaThl  IMO3HABATEJIbLHON
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JellaTh MPe3eHTAIUI0
PE3YJITATOB BBHIMOJHEHUS XUMHUYECKOT0 HKCIepuMeHTa (1abopaTOpHOTO OIBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

yMEHHUS y4eOHOr0 COTpPYJAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
NO3HABATEJIbHOM WM HMCCJIEAOBATENbCKOW  JESATENBHOCTH  HPU  PEUICHUU
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Y4&€Ta OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uiuil (o0cyXneHus, 0OMEH MHEHUSIMH, «MO3TOBBIC HITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JCHCTBHI, ONpENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOU pabOoTHI U ApyTHE).

PeryiasiTuBHbIE YHUBepCcaJibHbIe Y4eOHbIe 1efiCTBUS:

YMEHUE CAaMOCTOSITEIIBHO ONPENENATh UEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI peIeHUs] YIEOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSTEIBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUUA INIPU BBINOJHEHUM 33JaHUM C YUYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO PE3yJIbTAaTa 3asBICHHOW I€JIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 0053aTEIBLHOTO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOM (enepanbHONM paboueil mnporpammon,
BBIICJIAIOT: OCBOEHHBIE OOYYarOIIMMMCS HAy4yHbl€ 3HAHUS, YMEHHUS M CIOCOOBI



neucTBuil, crnenuduyueckue i OpeAMETHOM  o0nactu  «XUMHS», BHUJbBI
NEATENBHOCTA MO  TOJYYECHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHATHH: aTOM, MOJICKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJHOPO/AHAS ), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISpHAas Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, J3JEKTPOOTPULIATEIILHOCTb, CTEIECHb
OKHCJICHUS, XUMHUYECKasi peakius, KilacCU(pUKaIus peakiuid: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUs, PEaKInu
oOMeHa, K30~ U IHJOTEPMHUUECKUE PEaAKINH, TeTIOBOM d(DPEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAsl CBSI3b,
WOHHAs CBSi3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas J0Jsl BELIESCTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKHUX TOHITHUH H
NPUMEHATH 3TH HOHATUS MIPU ONUMCAHUH BEUIECTB U UX MPEBPALLCHHI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [JIs COCTaBieHHs (opmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHApPHBIX COCTUHEHUSX,
CTENIeHb  OKHCJEHHUS  DJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COEAWHEHUW IO
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX MoJoxeHus B llepumoaudeckoin cucreme,
3aKOHOB COXPaHEHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TaOMMuHyr ¢opmy Ilepumomnyeckoi
CHCTEMBl XMMHMYECKHX DJEMEHTOB: pa3JIM4yaThb T[OHSTHS «TJIABHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHUYecKux siaemeHToB [J[. .
MenzaeneeBa» C 4YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacrnpeereHne uX Mo 3JeKTPOHHBIM CII0SIM);

KJIaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pEeaKuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3D (DeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs ONMCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IIPOTEKAHMSI XUMHUYECKHUX NPEBpALICHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MacChbl
BELIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEPALUH MBICIUTENBHON AEATEIbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aluio, KJIacCHU(PUKALHUIO,
BBISIBICHUE MPUYMHHO-CJIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUS CBOMCTB
BEIIECTB W XHMHUYECKHX pPEaKLIHi, €CTECTBEHHO-HAY4YHbIE METOBbI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBUJaM  MOJB30BaHUS  XMMHYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYyJOBaHUEM, a TakXKe TMpaBujiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU TO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOAA H KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MAacCOBOM J0OJIEW PaCTBOPEHHOTO BEILIECTBA,
IUIAaHUPOBaTh M MPOBOAUTh  XUMHYECKUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xon1y oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PeaKIlus, XUMUIECKas CBSA3b, TEIIOBOU ekt
peakiuu, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAsS JUCCOLMALMS, pPEaKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W



HEOOpaTUMBbIE PpEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHME UM  BOCCTAHOBIICHHUE,
amoTponus, aMm(pOTEepHOCTh, XUMHUYECKass CBSI3b (KOBAJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIM4ecKass pemeérka, KOppo3us METalIoB,
CIJIaBbl, CKOPOCTh XHMMHYECKON pEaKUHH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATUM U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIb30BaTh XUMHMUYECKYI0 CHMBOJIUKY I COCTaBJICHUS (HOpMYyT
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONPEAEIATh BAJICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OnpeNeiEHHOMY KJacCy COeQuHEHUuM mo ¢dopmyrnam, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpebl B
BOJIHBIX PAacTBOPAaX HEOPraHWYECKUX COCAUHEHUH, TUI KPUCTAJIUYECKON
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuonnyueckoit cUCTEMbl XUMUYECKHX AJIEMEHTOB:
pasnuyarh TOHSATUS «TJaBHas mnoArpymnma (A-Tpynma)y U «1mobouyHas
noarpymnmna (b-rpynma)», wmanbie u OoibllIMe TMEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOphlE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHHUA  aTOMOB  XMMHUYECKHUX
ANIEMEHTOB (COCTaB H  3apsif sAapa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefielieHie HX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIICCTBA,
XUMUYECKHE peakluu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEpPKJas OIMNHCAHUE
npuMEpaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHMS peakUuid, MOATBEPKIAAIOMNX CYIIECTBOBAHUE
TEeHETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYISPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMIO XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyle
COCTMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIB30BAHUSA ~ XMMHUYECKOW  MOCylaod U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XHMHUYECKUX ONBITOB TIO TOJNYYEHUIO U COOUPAHUIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  TOATBEPXJAMOIINE  KAUYSCTBECHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, CUIUKaT-, Cyibdar-, TUIPOKCUJ-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTENILHON NeATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMAaTU3alMIO, BBISIBICHHE
NPUYUHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HaAOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBo 4acoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHTpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHble XMMUYECKHE TOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK

' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJoBeKa

12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK

' peakuuu https://m.edso0.ru/7f41837¢c

Hroro mo pazaeny 20

Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopon. [lonsitue 5 1 bubnuoreka [IOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 11 1 1 bubnmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3;1eMmenToB /[I. U. Menaeneea. CTpoeHune aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKHX d5ieMeHToB 1. . https://m.edso0.ru/7f41837¢
MemnpneneeBa. CTpoeHue aroma
X 3b.
39 OHMH%CKM C]iﬂ b 8 bu6mmoreka [JOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro no paserny 15 https://m.edsoo.ru/7f41837c
p . 3 bu6mmoreka [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxIuit https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS TUCCOLIHAITHS. bu6mmoreka [JOK
13 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO011as XapakTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubmmorexa LIOK
' S https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmbl. A30T, pochop u ux 7 1 bubmmorexa [IOK
' ' ’ https://m.eds00.ru/7f41a636
CO€IMHEHUS
OO1as XxapakTepuCTUKa XUMUYECKIX
2.4 anemeHToB [VA-rpynmel. Yrinepoa n 8 1 2 Bubmmorexa LIOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 25



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

Paznen 3. MeTta/u1bl H HX COCIUHCHUSA

N bubnuoteka [IOK
3.1 Obmwie cBoicTBa MCTANIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuoteka [IOK
3.2 Baxuetime MeTaiuibl U UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpy:kamomas cpeia
4.1 B CTBAa U MaTEPUAJIBI B )KU3HU YEIIOBEKA 3 bubmmorexa [OK
) ee P T https://m.edso00.ru/7f41a636
Hroro mo paznmery 3
p o Bbe 3 bu6mmoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 68



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










YUYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Xumus, 8 knacc/ I'abpuensa O.C., Octpoymon WU.T"., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xumus, 9 xknacc/ I'abpuensn O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKL[I/IOHepHoe O6H.I€CTBO ((HSI[&TCHBCTBO «HpOCBCHICHI/IC»

METOJINYECKHUE MATEPHAJIBI 1JISA YYUTEJIA
https://www.yaklass.ru/p/himija
https://lib.myschool.edu.ru/market?filters=%22publishingHouselds%22%3A%5B
%224%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%

BC%D0%B8%D1%8F%22

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://www.yaklass.ru/p/himija

https://lib.myschool.edu.ru/market?filters=%22publishingHouselds%22%3A%5B
%224%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%B8%D0%

BC%D0%B8%D1%8F%22
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http://www.yaklass.ru/p/himija
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