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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢eaepaibHOl paboyeil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCIUTAHUS U Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT0 COJIep KaHMUSI.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrud M 00 SBOJIONUHU BEIIECTB B MPUPOJIE, O IMyTSAX PEIICHHs T100aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 0011l 1 (QYHKIIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK ¥ B IPO(HECCHOHATLHOMN eI TETLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepuonnueckoro 3akoHa [/[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TPU HW3YYCHHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yCcIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEITEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XHUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHUsS Macchl BeIIeCTB. XUMHUYecKue ypaBHeHus. Kiaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAHUEM, U3YYEHHUE M OIHCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBUE MeNa ¢ KUCIIOTOM) SBJICHUH, HAOIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: Yroib M MeETaH. 3arps3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HU yenoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiarypa okcumoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucnor. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COEUHEHHU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpEeKpalieHusi TOpeHus (Mmoxkapa), O3HAKOMJICHHE C oOpa3llaMd OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHICOMATEPHUAIIOB), HAOIIONCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpueM ©  KaublieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUAEOMATEpPUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKUUi HEUTpalu3aluH, MNOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XMMHYeECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3ytoT aMm(pOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUN CMBICT MOPSJIKOBOTO HOMEpa, HOMEPOB TNEepuUoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxenuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. [[. WM. MeHnneneeB — y4yéHbll U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporiecchl okucnaeHus U BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU I OTAEJIBHBIX MNPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: MmaTepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOM CBSI3U. THIBI KPUCTAIIUYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsaTHEe 0 XUMHYECKOM paBHOBECHH. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX pPEAKIUMKA € HCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y ciioBusi MpOTEKaHUSI peaKIuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHKUE DIJICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€iCTBUE € METAJJIaMH, HEMETaUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIC CTeNeHU OokucieHus. CTpoeHue M (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCI0Thl. COJM CEpHOUM KUCIIOThI, KAUECTBEHHAs PEAKIIUS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mass xapakrepuctuka 3aeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux pU3NUECKHe U XUMUYECKUE CBOMCTBa, NpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB U COJEH AaMMOHHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHHE OKPYXKalollel cpejibl COeTMHEHUIMH a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACIPOCTPAaHEHHE B TMpuUpone, (U3NUECKUE U XUMUUYECKHUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KJIHMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenue. CoenuHeHHWs KpemHHS B mpupoxae. OOmme mnpeactaBiIeHUs: 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPHUATIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMAaTepraIoB), HaOIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJ JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXXHO HCIIOJIL30BaHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, Mojy4yeHue, coOupaHue, pacrlo3HaBaHUE M U3y4YEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o treMme «BakHelIe HeMeTaIbl U UX COSTUHEHUS) .

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTaiuinyeckasi CBs3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YyT'yH, AIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIIBI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuEe atoMa, HaxoxkaeHue B mnpupone. dusnueckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TUIPOKCHU bl U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MArHUs, KajblUs, allOMUHUS, LIMHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCleoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCH]IA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIUYHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHM, AMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NBIXaHHWe, OMocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IMIOCTYIKH CBOUX TOBapHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYyY€HUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBW O€30MacHOCTH TMpU  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIyYaeMbI€ MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHBIC YUeOHbIC IEUCTBUA (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpPOlleCCE TO3HAHHWS TOHATUS (TIPEJAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATh MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOTO THMA, IPUOOPETEHUE OMBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3aJladyll  HECIOKHBIMU CXEMaMH, JHharpaMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCHOpPTAa HA COCTOSHHE OKpYKarollell NpupoIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  MO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS Yy4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepasibHOW pabodeil mporpamMMoH,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaLIUSIX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KIacCU(UKaIIHIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylIoW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINpPEAECIEHHON MAaCcCOBOM JI0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonIy oOyuenus B 9 Kkiaacce nmpeMeTHbIC PE3yIbTaThl HA 0230BOM yPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, MPEIebHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEaKIIHiA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHeMuUUECKHEe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJI0OYEN U COJIEN, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OanmaHca 3TUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHUYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMHU IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMATU3allUI0, BbBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne upposbie
0 Tema ypoxa Bee Kontpoas | Ipakrnu Jlata wsywenms uugp daxr
n/n HbIe ecKHe o0pa3oBaTejibH
ro padoTbI padoThI ble pecypchl
bubnuoteka
[Ipenmer xumuu. Pose xumun
[HOK
1 B JKHU3HU YesoBeka. Tena u 1
BeLIeCTEA https://m.edsoo.ru/f
- f0d210c
bubnuoteka
2 TlousiTie 0 MeTOaX MO3HAHUS 1 L[OK
B XUMHUH https://m.edsoo.ru/f
f0d227e
[IpakTrueckas padota Ne 1
bubnuoreka
«IIpaBwmiia paboTHI B
3 J1a00paTOPHUH U MPUEMBI 1 HOK
6 5 https://m.edsoo.ru/f
oOpallieHus ¢ J1abopaTOPHBIM f0d23dc
00opynoBaHUEM
bubnuoteka
4 YucTelie BEMECTBAa U CMECH. 1 LHOK
CriocoOslI pa3aenenus cMmeceit https://m.edsoo.ru/f
fOd26ca
[IpakTuueckas pabora Ne 2 Bubnuoreka
5 «Paznenenue cmeceit (Ha 1 IHOK
IIpUMeEpPE OUYUCTKH IIOBAPEHHON https://m.edsoo.ru/f
COJIH)» f0d28c8
6 ATOMBI 1 MOJIEKYJIBI 1 bubnuoreka



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

HOK
https://m.edsoo.ru/f
f0d2a6¢

bubanorexa
XUMHYECKUE DIIEMEHTEI. JHAKHU
HOK
7 (CUMBOJIBI) XUMHUYECKUX
EMEHTOR https://m.edsoo.ru/f
f0d2be8
bubanorexa
8 [IpocThie 1 cI0XKHBIC BEMIECTBA HOK
https://m.edsoo.ru/f
f0d2a6¢
bubanorexa
9 ATOMHO-MOJIEKYJISIPHOE [HOK
Y4ECHHUE https://m.edsoo.ru/f
f0d2d50
3aK0OH MOCTOSHCTBA COCTaBa
Bbubanorexa
BEIECTB. XUMUYECKas
LHOK
10 dhopmyna. BaneHTHOCTH
https://m.edsoo.ru/f
aTOMOB XMMHUYECKUX
f0d2eae
3JIEMEHTOB
bubanorexa
OTHOCUTENbHAs aTOMHASA OK
11 macca. OTHOcUTENLHAS 1
MOTCKVIISDHAS MACCd https://m.edsoo.ru/f
Yp f0d323c
bubanoreka
12 MaccoBas 10Jis1 XHMAYECKOTO [HOK
3JIEMEHTA B COeIMHEHUU https://m.edsoo.ru/f
f0d350c
13 Konuuectso Bemecrsa. Mob. bubnuoreka
MousipHas macca I[HOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

https://m.edsoo.ru/f
f0d5230

bubnuoteka
14 DU3NYECKUE U XUMUYECKUE LHOK
SIBJICHUSI. XMMHUYECKasl pEaKLUs https://m.edsoo.ru/f
fod37fa
bubnuoteka
[Ipu3Haku n ycnoBus
15 MPOTEKAHUS] XUMUYECKHUX HOK
N https://m.edsoo.ru/f
pealtii f0d3a16
bubnuoteka
3aKoH COXpaHEHHUS MacChl
16 BeIeCcTB. XUMHUYECKUE HOK
https://m.edsoo.ru/f
YpaBHEHUS f0d3b88
Brrunciaenus konudecTsa, bubnuoreka
17 MacChl BEIECTBA T10 [IOK
YpPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/f
peakuui f0d5708
Knaccudukanus xuMmuaeckux bubnuoteka
18 peaKuHﬁ (COCI[I/IHCHI/I}I, LHOK
pa3JioKEeHUs, 3aMEeICHUS, https://m.edsoo.ru/f
oOMeHa) f0d3f34
M. B. JIoMOHOCOB — y4€HBIii- bubsmorexa
19 sHIKIIoneaucT. O000IeHne 1 HOK
N https://m.edsoo.ru/f
CUCTEMaTH3aIus 3HAHUH f0d40c4
bubnuoreka
KonTtponsHas padota Nel mo
20 TeMe «BemiecTBa u HOK

XUMHUYCCKHUEC pCaKIIUU»

https://m.edsoo.ru/f
f0d4290



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech rasos. bubnuoreka
21 CocraB Bo3ayxa. Kuciopog — HOK
3JIEMEHT M NIPOCTOE BEUIECTBO. https://m.edsoo.ru/f
OsoH f0d448e
DU3NYECKUE U XUMUYECKUE bubnuoteka
29 CBOMCTBA KUCJIOPOJia (peaKkuu HOK
oKucieHus, ropenue). [lonsarue https://m.edsoo.ru/f
00 okcuaax f0d4614
Crioco0bI moTy4eHust bubnuoteka
93 KHCJIOpOJia B TabOpaTopuu 1 [HOK
MIPOMBIIIJIEHHOCTH. https://m.edsoo.ru/f
[IprMeHEHnE KUCIOpoaa f0d497a
TennoBoit 3¢ ekt xumuueckoin
bubnuoteka
peaxiuu, IoOHATHE O
24 TEPMOXHUMHYECKOM YpaBHEHHUH HOK
p P ’ https://m.edsoo.ru/f
9K30- ¥ SHJIO0TEPMHUUECKHUX £0d4790
peaxkuusax
bubnuoteka
TorumBo (HedTh, yroas u 10K
25 MeETaH). 3arps3HeHue BO3ayxa,
()5 P A% https://m.edsoo.ru/f
CHOCOOBI €ro MpeoTBpaIleHuUs foddcaa
[IpakTuueckas pabora Ne 3 mo bubnuoreka
26 teme «llosyuenue u LHOK
coOMpaHue KUCIOPoa, https://m.edsoo.ru/f
W3Y4YEHHUE ero CBOMCTB» f0d4ae2
bubnnoreka
Boaopon — anemeHT u
I[HOK
27 MIPOCTOE BEILIECTBO.

Haxoxnenue B mpupose

https://m.edsoo.ru/f
f0d4ddo



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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dusznueckue 1 XUMHUYECKUE

bubauoreka
HOK

28 CBOMCTBa BOJIOPO/IA.

HpI/IMeHeHI/I: BI;;(I)poaa https://m.edsoo.ru/f
f0d4dd0
bubnmmoreka

29 [ToHsATHE O KUCIIOTAX U CONSAX HOK
https://m.edsoo.ru/f
f0d50d2
bubmmoteka

30 Crioco0bl mosty4eHusi BOJA0OpOaa LIOK

B 1abopartopuu https://m.edsoo.ru/f
f0d4dd0

[IpakTuueckas padbora Ne 4 o bubnuoreka

31 teme «llonyyenue u [HOK

cobupanue BO0poa, https://m.edsoo.ru/f

M3y4YEHHUE €ro CBOMCTBY f0d4f42
bubnuoreka

MonspHblii 00BEM ra30B. I[TOK

32

3akoH ABoraapo https://m.edsoo.ru/f
f0d542e

Brruucienus o0béma, bubnuoreka

33 KOJIMYECTBA BEIICCTBA ra3a I1o LHOK

€ro U3BECTHOMY KOJINYECTBY https://m.edsoo.ru/f

BEIECTBA WK 00BEMY f0d55a0

Brrumciienus 00EMOB ra3oB bubnuoreka

110 YPaBHEHHUIO PEaKIIUU Ha LHOK

34 .

OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/f

OTHOIIICHUM T'a30B f0d5708

35 DOu3n4eCcKue U XUMUYECKHE bubnuoreka
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CBOMCTBA BOJEI

HOK
https://m.edsoo.ru/f
f0d587a

bubnuoreka
36 CocraB ocHoBauuii. Ilousitue IIOK
00 MHIMKaTOpax https://m.edsoo.ru/f
f0d59e2
Bona kak pactBopurens.
bubnuoreka
Hacennennsie u
[HOK
37 HEHACHIIIICHHBIE PACTBOPBHI.
MaccoBas 1oJist BEIeCTBa B hitps://m. eds00. IU/f
i 111 f0d5b40
pacTBope
[IpakTuueckas padbora Ne 5 no
bubnuoreka
teMe «lIpuroroBnenue
. . LHOK
38 PacTBOPOB C OMNpeACTIEHHON
MACCOBO TosTeHl https://m.edsoo.ru/f
A fod5eba
pPacTBOPEHHOTO BEIIECTBA»
Kontponbras padoTta Ne2 o bubmorexa
LHOK
39 teme «Kucnopos. Bogopo.
Bozay https://m.edsoo.ru/f
a f0d6342
bubnuoreka
OKcHIBI: COCTaB, OK
40 KJ1accudukanms, 1
HOMEHKIATYDA https://m.edsoo.ru/f
Yp fO0d664e
ITony4yenue u XuMU4eCKue bubnuoreka
41 CBOMCTBA KHUCJIOTHBIX, LIOK

OCHOBHBIX U aM(bOTepHBIX
OKCHJIO0B

https://m.edsoo.ru/f
f0d664e
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OcHOBaHUS: COCTaB,

bubauoreka
HOK

42 KJaccuuKanys,
HOMEHKIATVDA https://m.edsoo.ru/f
yp f0d67ca
bubanorexa
43 [Tonyyenue u xummu4eckue [HOK
CBOIICTBA OCHOBaHMI https://m.edsoo.ru/f
f0d67ca
bubanorexa
KwucmoTsr: cocTas, OK
44 KJaccuukanus, I
HOMEHKTATVDA https://m.edsoo.ru/f
yp fOdfee2
bubanorexa
45 [Tonyyenue n xumMmu4eckue [HOK
CBOIICTBA KHCJIOT https://m.edsoo.ru/f
fOdfee2
Conu (cpennue): bubnuoteka
46 HOMEHKJIaTypa, CII0COObI LIOK
MOJIy4YCHHS, XUMUYECKUE https://m.edsoo.ru/
CBOIiCTBa 00ad9474
[IpakTrueckas pabota Ne 6.
bubnuoreka
Pemenne skcnepuMeHTAIBHBIX
LHOK
47 3aga4 no teMe «OCHOBHEIE
KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/
P 00ad9b7c
COEIUHEHUID)
bubnunoreka
I'enetnueckas CBSI3b MEXKIY
LHOK
48 KJIaCCaMH HEOPraHUYECKUX

COEIMHEHUN

https://m.edsoo.ru/
00ad9a50
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O0001IeHUE U CUCTEMATU3ALIMS

bubauoreka
HOK

49 3HAHHUU https://m.edsoo.ru/
00ad9ch2
KonTtposnsHast padota Ne3 mo bubmorexa
50 Teme "OCHOBHBIE KITaCChI HOK
HEOPraHMYEeCKHX COCAUHEHMI" htts: /. ds00. 1w/
00ad9ela
[IepBbie ONBITKH bubnuoreka
51 KJIacCU(QUKAH XUMUYECKHX LIOK
aneMeHTOoB. [lonsaTue o https://m.edsoo.ru/
rpymnax CXoAHbIX 3JIEMEHTOB 00ad9ffa
[Iepnoanueckuil 3aK0H 1 bubnuoreka
59 [Iepnoanueckas cucrtema [HOK
XUMHUYECKnX djeMeHToB 1. 1. https://m.edsoo.ru/
MenneneeBa 00ada52c
bubnuoreka
OK
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI Iritps: 1im.edsoo.ru/
00ada52c
bubnuoreka
54 Crpoenune atomoB. Cocras LIOK
aTOMHBIX sifiep. M30Tomnbl https://m.edsoo.ru/
00ada342
CtpoeHue 1eKTPOHHbBIX bubnuoreka
55 0001104€K aTOMOB JIEMEHTOB LHOK
ITepnoanueckoii cucremsl /1. https://m.edsoo.ru/
U. Menieneesa 00adahc
56 XapaKkTepucTUKa XUMHUYECKOTO bubnuoreka



https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

3JIEMEHTA IO €ro MOJIOKEHUIO B
IIepnoaunueckoii cucreme /1. M.

HOK
https://m.edsoo.ru/

Menneneena 00ada824
3nauenue [lepuoanueckoro bubnuoreka
57 3aKOHa JJIs1 pa3BUTH HAYKU U ]_[OK
npaktuku. . 1. MenneneeB — https://m.edsoo.ru/
YYEHBIH, MTEIaroT U rpaXJaHuH 00ada96e
DNEeKTPOOTPUIIATEIEHOCTh bubmmorexa
[HOK
58 ATOMOB XMMHUYECKUX
EMEHTOR https://m.edsoo.ru/
00adaab8
bubanorexa
59 HMonnag xuMu4deckas CBsA3b LOK
https://m.edsoo.ru/
00adac34
Bbubanorexa
60 Kosanentnas nonspHas LIOK
XUMHYECKAS CBSI3b https://m.edsoo.ru/
00adaab8
bubanorexa
61 KoBanenrnas nenosnspHas LHOK
XUMHYECKAs CBI3b https://m.edsoo.ru/
00adaab9
bubanoreka
62 CreneHb OKUCIECHUS HOK
https://m.edsoo.ru/
00adae28
bubaunoreka
OKHUCIIUTEILHO-
63 LHOK

BOCCTAaHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/
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00adb076

bubnuoreka
OkucauTenu u HOK
64 1
BOCCTaHOBHUTEIIN https.//m.edsoo.ru/
00adb076
Kontponbhas padota Ne4 no bubnmorexa
[HOK
65 teme «CTpoeHHe aroma. 1
MIHECKAS CBA3by https://m.edsoo.ru/
00adh486
bubnnoreka
66 PezepBHblit ypok. O0oOmmeHne 1 L[IOK
W CHCTEeMAaTHu3alus 3HaAHHI https://m.edsoo.ru/
00adb33c
bubnnoreka
67 PesepBubrIit ypok. O600meHNe 1 [HOK
M CHCTEeMAaTHu3alus 3HAaHHUI https://m.edsoo.ru/
00ad9ch2
bubnnoreka
68 PesepBubIit ypok. O6001IeHNE 1 LHOK
M CHCTEeMAaTHu3alus 3HaAaHUI https://m.edsoo.ru/f
f0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosau4yecTBo yacoB DJIeKTPOHHbIE
Ne Kourt IMpakTuy nupposbie
Tema ypoka Bce oHTpo pa ec Jdara nuzyyenus unp dakr
n/n JIbHBIE KHe o0pa3oBaTejibH
ero
padoThI padoTsI ble pecypchl
[Iepnoanueckuil 3aK0H. bubnuoreka
1 [Iepnoanueckas cucrema 1 [HOK
XUMHUYECKHX 3JIeMeHTOB JI. https://m.edsoo.ru/
N. MenneneeBa 00adb59e
3aKOHOMEPHOCTH B bubnuoreka
) W3MEHEHUHU CBOMCTB 1 [HOK
XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/
MEPBBIX TPEX NEPUOI0B 00adb6hb6
Knaccuduxanus n bubmmorexa
[HOK
3 HOMEHKJIaTypa 1
HEOPraHMYECKUX BCIECTB hitps://m. eds00.ru/
P B 00adh7e2
. bubnuoteka
Buabl xuMudeckoit CBsI3U
LHOK
4 Y TUIIBI KPUCTAIUTHYECKUX 1
lETOK https://m.edsoo.ru/
p 00adbac6
KontponbHas padora Nel
bubnuoTeka
o Teme «IloBTopenue u
5 . HOK
yriayOiieHrne 3HaHu| 1 1
OCHOBHAIX DAZICIOR KVDCa https://m.edsoo.ru/
pasA P 00adhch0
8 Kacca»
5 Knaccudukarus 1 bubnuoreka
XMUMHMYECKUX PEAKIHUHN I10 [HOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

PAa3JIMIHBIM IIpHU3HAKAM

https://m.edsoo.ru/

00adbch0
[TonsiTue o ckopocTu bubnuoteka
7 XUMHYECKON PEAKIUU. LHOK
IloHsTHE O TOMOT€HHBIX B https://m.edsoo.ru/
r€TEPOreHHBIX PEAKIUIX 00adbe9a
IloHsTHE O XUMHYECKOM
paBHOBecuu. DakTOpHI, bubnuoreka
3 BJIMSIFOIIIME HA CKOPOCTh [HOK
XUMUYECKON PEaKLUU U https://m.edsoo.ru/
MOJIOKEHNE XUMHUYECKOT'O 00adc28¢c
paBHOBECHs
bubnmmoreka
OKucIuTeIHbHO-
LHOK
9 BOCCTaHOBHTECIIHbHBIC
https://m.edsoo.ru/
peaKuu 0Oadcade
Teopus Bubnuoreka
10 JJIEKTPOIUTUYECKON [HOK
aucconuanuy. CunbpHbBIC U https://m.edsoo.ru/
cia0bIe AIIEKTPOJIUTHI 00adcd68
bubnuoreka
11 HNoHHbIe ypaBHEHUS HOK
peakiui https://m.edsoo.ru/
00add448
XHUMHUYECKHE CBOMCTBA
KHUCJIOT M1 OCHOBAaHUM B bubamotexa
12 CBETE MpeCTaBICHUI 00 LIOK
. https://m.edsoo.ru/
3NEKTPOJUTUYECKOU 00add5d8

JUCColalnu
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XMUMHYECKHE CBOUCTBA

N bubnuoreka
COJIEeH B CBETE ) 10K
13 npescTaBeKnii 00 . https://m.edsoo.ru/
AIEKTPOJIUTUUECKON 00addsb2
JTUCCOIMAIINN
bubnuoteka
14 [TonsiTue o ruaponnse [HOK
coJien https://m.edsoo.ru/
00add9d4
bubnuoteka
15 O6o0mmenue u [HOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/
00addd12
[IpaxTnueckas padora Ne bubnuoreka
16 1. «Pemenue HOK
AKCIIEPUMEHTATBHBIX https://m.edsoo.ru/
3a1au» 00addbfa
KonTtponsHas padorta Ne2
10 TeMe bubnuoteka
«ONEeKTPOJIUTUYECKAS HOK
17
JIUCCOLIMAIHSL. https://m.edsoo.ru/
XUMHUYECKUE PEAKIINU B 00addecO
pacTBopax»
OO6mras xapakTepucTuKa bubanoreka
18 rajJjoreHoB. XUMUYECKUE I[HOK
CBOMCTBA Ha IIpUMEpPE https://m.edsoo.ru/
XJopa 00addfe2
19 XnopoBogopoa. CosnsaHast bubnuoreka

KHUCJI0Ta, XUMHYCCKHEC

[MOK
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CBOMCTBA, ITOJIy4CHHUE,

https://m.edsoo.ru/

MIPUMEHEHUE 00ade104
[Ipaktuyeckas padora Ne 2 bubnuoreka
20 o teme «llosyuenue LHOK
COJITHOM KHUCJIOTEHI, https://m.edsoo.ru/
HU3y4YEHHE €€ CBOMCTBY» 00ade348
Brrunciienus no bubnuoteka
21 YPaBHEHUSIM XUMHUYECKHX LIOK
peaKuuii, €Clii OJJUH U3 https://m.edsoo.ru/
peareHTOB JIaH B U30BITKE 00ade488
bubnuoteka
OO6mras xapakTepucTuKa [HOK
22
aneMeHToB VIA-rpynmst https://m.edsoo.ru/
00ade64a
ANIOTpOTIHBIE
MOJU(PHUKAIIUU CEPBI. bubnuoteka
23 Haxoxnenue cepol u €€ LHOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/
XUMHUYECKUE CBOMCTBA 00ade64a
cepbl
bubnuoteka
CepoBosiopo, CTpOeHHE,
24 (dbuzuveckue u HOK
. https://m.edsoo.ru/
XMUMHUYECKHE CBOMCTBA 00ades02
Oxkcunpl cepol. CepHas bubnuoTeka
o5 KUCIIOTa, (pu3ndeckue u LHOK
XHUMHYECKHE CBONCTBA, https://m.edsoo.ru/
MIPUMEHEHHE 00adea28
26 XVMHYECKUE PEAKLINH, bubnuoreka
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JIeXaIINe B OCHOBE
MPOMBIIIJICHHOTO CII0C00a

HOK
https://m.edsoo.ru/

MOJTYYCHUS] CEPHOM 00adec8a
KHUCIOTBL. XMMHUYECKOE
3arpsI3HEHUE OKPYXKaIoLen
CpeIbl COSTMHCHUSIMU
cephl
. bubmmoteka
Beruucnenue maccoBoit
27 JIOJIA BBIXOJ1a MPOJIYKTA HOK
O https://m.edsoo.ru/
peaidt 00adec8a
OO01as XxapakTepucTuKa
bubnmmoreka
371eMeHTOB VA-Tpynibl. OK
28 A30T, pacrpocTpaHeHHE B 1
S Sy —— https://m.edsoo.ru/
PHPOE, _ 00adeea6
XUMHYECKHE CBOHCTBA
bubnuoreka
AMMuak, ero pusndeckue
. LHOK
29 1 XUMHUYECKHE CBOMCTBA,
L — https://m.edsoo.ru/
v P 00adf004
[Ipaktuueckast padota Ne 3 bubnuoteka
30 110 TEME «HonyquI/Ie LHOK
aMMHaKa, U3yUYEHUE €ro https://m.edsoo.ru/
CBOMCTB» 00adf180
.. bubnuoreka
A30THas KHCIIOTa, e OK
31 ¢buznyeckue u .
AUMICCKIE CBOHCTEA https://m.edsoo.ru/
00adf306
32 Hcnonp30BaHne HUTPATOB bubnuoreka
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U COJIEW aMMOHMS B
KaueCTBE MUHEPAIbHBIX
ynoopenuit. Xumudeckoe
3arpsAI3HEHUE OKPYXKaIoLen
Cpelbl COeAMHEHUAMU
azoTa

HOK
https://m.edsoo.ru/
00adf518

®docdop. Oxenn pochopa

b
(V) u hocdopnas kucioTa, nommoTeKa
[HOK
33 ¢dusnueckue u
XHUMHYECKHE CBOUCTBA, itps://m.edso0. 11/
’ 00adf68a
TOJTyICHUE
Hcnonws3oBanue docdaTor
bubnuoteka
B KaueCTBE MUHEPATBHBIX
. [HOK
34 ynoOpeHuit. 3arps3HeHne
- https://m.edsoo.ru/
PHPOZIION Cpe 00adfc20
dbocdaramu
VYrnepon, bubnuoteka
35 pacopocTpaHeHuE B LHOK
npupoie, Gu3nvIecKue u https://m.edsoo.ru/
XUMHUYECKHE CBOMCTBA 00adfd9c
Oxcunpl yriaeposa, ux
(dbuzuveckue u bubnuoTeka
36 XUMHUYECKHAE CBOMCTBA. LHOK
DKOJIOTUYECKHue https://m.edsoo.ru/
poOJIeMBbl, CBA3aHHBIC C O0adfebe
okcuzom yriepoaa (1V)
" bubnuoreka
YronpHas KucnoTa u eé
37 HOK

COJIn

https://m.edsoo.ru/
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00ae006¢

[Ipaktuyeckas padora Ne 4

" bubnuoreka
o teme "[lomyuenue
HOK
38 YTIICKUCIIOTO Ta3a.
KauectBeHHnas peakuus Ha hitps.//m.edso0.u/
peaitt 00ae027e
KapOoOHAT-UOH"
[IepBoHauanbHBIE TOHATHUSA bubnuoreka
39 00 OpraHMyYecKux [HOK
BEIIIECTBAX KaK O https://m.edsoo.ru/
COEIMHEHUSX YIiIepo1a 00ae054e
bubnnoreka
40 Kpemnwnii u ero [HOK
COCIUHCHMUS https://m.edsoo.ru/
00ae080a
[TpakTrueckas padota Ne
5. Pemenne bubnnoreka
A1 JKCHEPUMEHTAIBHBIX [HOK
3aJ1a4 110 TeEME https://m.edsoo.ru/
«Baxxnenine HeMeTasIbl 00ae0bf2
M UX COCIUHEHU»
KontponbHas padoTa Ne3 bubnuoteka
42 1o reMe «Baxueimue HOK
HEMETaJUIbl U UX https://m.edsoo.ru/
COCIMHCHUS 00ae0el8
OO6mras xapakTepucTuKa
bubanoreka
XHUMHYECKUX DJIEMEHTOB — OK
43 MeTaioB. MeTramndeckas 1
https://m.edsoo.ru/
CBSI3b M METAJINYECKAs 00ae103e

KpucTallinueckas



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

pemérka. Gusnyeckue
CBOMCTBA METAJJIOB

XnMHYeCKHe CBOMCTBaA bubnuoreka
44 METAJIOB. LHOK
DNEKTPOXUMHUYECCKUN PSiJT https://m.edsoo.ru/
HaNpsHKEHUM METAJIOB 00ael156
OO01111€e crocoObl
TOJTyYCHUS] METaJIOB.
bubnuoreka
CrutaBel. Berauciienust mo
[HOK
45 YPaBHEHUSAM XUMUYECKUX
. https://m.edsoo.ru/
peaKIuii, eCliv OJIUH W3 00261156
peareHTOB COJIEPYKUT =
MIPUMECH
bubnuoreka
46 [TonsiTue o Koppo3uu LIOK
METaJIOB https://m.edsoo.ru/
00ael1278
bubnuoreka
47 [llemouHbIC METAILITBI HOK
https://m.edsoo.ru/
00ael4b2
bubnuoreka
48 OKcHbl ¥ THAPOKCHU/IBI HOK
HATpUS U KaJust https://m.edsoo.ru/
00ael4b2
bubnunoreka
[[leno4yHO3EMETBHBIE
N LHOK
49 METAaJIIBl — KAJIBIIUHA U

Mar"duu

https://m.edsoo.ru/
00ael5e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bubauoreka

50 Baxkueiiue coemuHeHUS LIOK
KaJIbIIUs https://m.edsoo.ru/
00ael5e8
51 O06o001IEHNE U
cucTeMaTu3anys 3HaHui
bubanorexa
59 JKécTkocTh BOABI U [HOK
CHOCOObI €€ yCTpaHeHUs https://m.edsoo.ru/
00ae1886
[IpakTnueckas pabora Ne 6 bubmotexa
n s HOK
53 1o TeMe "YKECTKOCTH BOIBI
U METONLL €8 VeTbaHes” https://m.edsoo.ru/
8 yerp 00aelae8
bubnuoreka
54 AnroMUHAI HOK
https://m.edsoo.ru/
00aelct4
bubanorexa
55 AmMdoTepHbIe CBOMCTBA LIOK
OKCHJIa M THAPOKCHIA https://m.edsoo.ru/
00aelct4
bubanoreka
56 Keneso HOK
https://m.edsoo.ru/
00aeld86
bubnunoreka
Oxkcunpl, THAPOKCUBI U oK
57 conu xene3a (I1) u xxenesza 1

D)

https://m.edsoo.ru/
00ae35e6



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

O06o0011IEHNE U

bubauoreka
HOK

58 CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/
00adbch0
[Ipaktuyeckas padora No
7. Pemienue bubnmmoteka
59 3KCIIEPUMEHTAJIbHBIX ]_[OK
3aj1a4 1o TeMe https://m.edsoo.ru/
«Baxxnennine MeTalIbl 1 00ae3de8
WX COSTUHCHUS
Brrunciaenus mo
YpaBHEHUSM XUMHUYECKHUX
peaKkuuii, €Clii OJJUH U3 bubanorexa
60 peareHTOB JIaH B U30BITKE IIOK
WJIA COJIEPKUT IPUMECH. https://m.edsoo.ru/
Brruncnenus maccoBoit 00ael750
JIOJIA BBIXOJ1a TTPOJTYKTA
peakuu
61 O06o06meHNEe 1 )
cHUcTeMaTH3allus 3HaHUI
KonTtponsHas padorta Ned
62 1o Teme «BaxkHenme
METaJlIbl U UX
COCTUHCHUS»
BemectBa u matepuansl B Bubmiorexa
63 MOBCEIHEBHOM KU3HU HOK
I https://m.edsoo.ru/
00ae3f50
64 XUMHUYECKOE 3arps3HEHUE bubnuoreka



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

OKpYKaroLIEH CpeJIbl

HOK
https://m.edsoo.ru/

00ae4270
bubanorexa
65 Posnp xumuu B perieHnn 1 [HOK
IKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/
00ae4270
o bubmmoreka
Pe3epBHbIi ypok. OK
66 O0o00611IeHNE U 1 1
CUCTEMATH3aIM SHAHUI https://m.edsoo.ru/
H 00ae0d0a
" bubmmoreka
Pe3epBHbIi ypok. OK
67 O06o0menne n 1 1
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/
H 00adh33c
" Bbubanorexa
Pe3epBHbIi ypok. OK
68 OGo6eHue i 1 1
CUCTEMATHU3ALMS 3HAHUI https.//m.edsoo.ru/
I 00ad9ch?
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

8 KJIACC

Xumus. 8 kiacc/I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., Mocksa
«IIpocsemenne»2021

9 KJIACC

Xumus. 9 knacce/T'abpuensu O.C., OctpoymoB N.T'., Cnaakos C.A., Mocksa «3naTenscTBO
«[Ipoceemenue» 2021

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

8 KJIACC

1. B nomomp mkonsHOMY yunTtento. M. FO. 'opkoBenko «Iloypounsie pa3paboTKu O XUMHH K
yueOHuKaMm: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pynzutuca, ©. T'.
denpamanay 9 ximacc. «Bako», Mocksa 2005 r.

2. B momoms abutypuenty. O. C. I'abpuensH, U. I'. OctpoymoB «Xumus». [Tocodue mst
MIKOJILHUKOB CTapIINX Ki1accoB u noctymnarmux B BY3s1. [Ipoda, Mocksa 2005 T.

3. B nomome abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AanpeeBa «Xumus». Jlns
IIKOJIBHUKOB CTapIlIMX KjiaccoB U nocrynaronux B BY3s1. Teopernueckue ocHOBBI. Bonpockl.
3amaun. Tectsl. [Tox penakuueit npodeccopa P. A. Jluguna 3 — e uznanue, ucrpaBieHHOE.
Hpoda, Mocksa 2004 r.

4. I'abpuensa O.C. IIporpamma kypca xumuu s 8-11 kimaccoB 001eo0pa3zoBaTeIbHBIX
yupexaeHuii. — M.: JIpoda;

5. l'abpuensu O.C. Xumus: 8 kitace : yueOHUK I 00111e00pa30BaTENbHBIX YUPEKIASHUNH. — M.
Hpoda.

6. 'abpuensu O.C. M3zyuaeM xumuto B 8 KII.: quaaktudeckue Mmarepuaisl / O.C. 'abpuensH,
T.B. CmupnoBa. — M.: bauk mitoc

7. T'abpuensu O.C., Bucko6oitaukoBa H.I1., fAmykoBa A.B. HacronpHas kHHUra yauTens.
Xumus. 8 kiI.: Metoanueckoe nmocoodue. — M.: JIpoda;

8. I'abpuensH O.C., Pynos H.H., Tonkynos B.W. Xumuueckuii s3kcriepyMeHT B LIKOJIE. 8 KJlacc.
— M.: lpoda

9. MunuctepcTBo obpazoBanust Poccuiickoit @enepanun. [Iporpammer ajis
o0mieo0pa3oBaTenbHbIX yupexkaeHud. Xumus 8 — 11 kiaccel. -3-e u3ganue, CTepeoTHUITHOE -
Mocksa; Ipoda, 2002 r. (cTp. 26 — 37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'abpuensna Jlabupunt. py. UznatensctBo
"Bako" 2016 1.

11. denepanbHOro KOMIIOHEHTA FOCYIAPCTBEHHOTO CTaHAApTa 00IIero 00pa3oBaHus MO0 XUMHUHI
(Hacts 1. OcHoBHOE 00111€e 00pa3oBaHKe) AJisi OCHOBHOM 00111e00pa30BaTebHOM IKOJIBI B
COOTBETCTBHUHU C CYIECTBYIOLIEH KOHIENIUENH XUMHUUECKOT0 00pa30BaHusl.

12. Xumusi: 8 ki1acc: KOHTpOJIbHbIE U IpoBepouHble paboTh! K yueOHuky O.C. ['abpuensna
«Xumus. 8 knacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u nip. — M. : [Ipoda;

13. Xumus 8 xknacc. Xumus 8§ knacc: yuebnuk / O. C. ['abpuensiH. — 8-e uza. npepad. — M. :
Hpoda, —2019 . 287 c. [1] c. : un. - (Poccuiickuii yaeOHUK).

ISBN 978-5-358-21272-5



14. Xumus B Tabnumax 8 — 11 xmaccel. CipaBouHoe mocodue. ABTop — cocraBurens A. E.
Haconosa 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 r.

9 KJIACC

1. B nomoup mkonasHOMY yuntento. M. FO. 'opkoBenko «Iloypounsie pa3pabOoTKu 0 XMMHH K
yaeoHukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pym3utuca, @. I
denpamana» 9 knacc. «Bakoy», Mocksa 2005 T.

2. B nomomp aburypuenty. O. C. 'abpuensn, U. I'. OctpoymoB «Xumus». [locobue nis
IIKOJIFHUKOB CTapIINX KJaccoB U noctynatoniux B BY3e1. Ipoda, Mocksa 2005 r.

3. B nomoms abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AunpeeBa «Xumusy. Jis
IIKOJIBHUKOB CTapIIuX KjaccoB U nocrynaromux B BY3sl. Teopetnueckue ocHoBbl. Bompochi.
3amaun. Tectsl. [lox penakuueit npodeccopa P. A. Jluguna 3 — e uznanue, ucrpaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensn O.C. IIporpamma kypca xumuu s 8-11 kiaccoB 001eo0pa3zoBaTeIbHBIX
yupexaeHuil. — M.: lpoda;

5. Xumus 9 knacc: yaeonuk / O. C. I'aGpuensia. — 7-e uzz. npepad. — M. : JIpoda — 2019 1. 319,
[1] c. mn. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. I'abpuensau O.C. Uzyuaem xumuto B 9 ki1.: nunaktuyeckue marepuansl / O.C. 'abpuensH,
T.B. CmupHoBa. — M.: biuk mtroc

7. I'abpuensn O.C., Bucko6oitnukona H.II., SlurykoBa A.B. HactonbHast kHUra yaurens.
Xumus. 9 ki1.: Metoanueckoe nmocoodue. — M.: Jlpoda;

8. lN'abpuensu O.C., Pynor H.H., Tonkynos B.U. Xumuueckuii 3kciepuMeHT B IIKoJIe. 9 Kitacc.
— M.: lpoda

9. MunuctepctBo obpazoBanust Poccuiickoit @enepanuun. [Iporpammer s
00111e00pa30BaTENBHBIX YUpeKAeHUN. XuMus 8 — 11 kmaccel. -3-¢ u3gaHue, CTepPEOTHUITHOE -
Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pa6ouast mporpamma. Xumusi kK YMK O. C. I'abpuensina Jlabupunrt. py. U3natenscTBo
"Bako" 2016 1.

11. denepanbHOro KOMIOHEHTA FOCYIaPCTBEHHOTO CTaHAapTa 00IIero 00pa3oBaHus 0 XUMHH
(Yactp 1. OcHOBHOE 0011I€€ 00pa30BaHKE) JIJIsi OCHOBHOM 00111€00pa30BaTEIbHON IITKOJIBI B
COOTBETCTBUU C CYILIECTBYIOIICH KOHIIEMIUEH XUMUIECKOTO 00pa30BaHusl.

12. Xumust: 9 Kitacc: KOHTPOJIbHBIC U TTPOBEpOUYHBIC paboThl K yueOHuKy O.C. ['abpuensna
«Xumus. 9 xknace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Ymakosa u 1p. — M. : [Ipoda;

13. Xumus 9 xnace: yueonuk / O. C. I'abpuensia. — 7-e u3a. npepad. — M. : lpoda — 2019 r. 319,
[1] c. mn. (Poccuiickuii yuebnuk) ISBN 978-5-358-21507-8

14. Xumus B Tabaunax 8 — 11 ximaccel. CnpaBounoe nocodue. ABTop — coctaButenb A. E.
Haconosa 10 — e uznanue, crepeotuntoe. JIpoda, Mocksa 2007 r.

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

8 KJIACC



1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT s yuutesnss XaMUH U OUOJIOTHN)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiit 0 xumuu

10) https://skysmart.ru/articles/chemistry

11) IopTan Beepoccuiickoi oauMmnuabl KOJIBHUKOB. http://rusolymp.ru/

12) Pycckwuii oOpazoBarenbHbIi mopTai. http://www.gov.ed.ru

13) ®enepanpHblil poccuiickuii o0ieodpasoBarenbHbIi noprain. http://www.school.edu.ru
14) ®enepanphblii nopran «Poccuiickoe oOpazoBanue». http://www.edu.ru

15) Iopran komnanuu «Kupumt u Medoauii». http://www.km.ru

16) O6pasoBaTesbHbIi opTan «Y4eba». http://www.uroki.ru

17) Kypuan «Kypbep obpazoBanus». http:// www.courier.com.ru

18) XKypnan «BectHuk o6pazoBanusi». http://www.vestnik.edu.ru

19) Uznarenbckuit goM «IIpodxuuray. http://www.protkniga.ru

20) Uzparenbckuit fom «1 ceHTaOps». http://www.1september.ru

21) ®ectuBanb negaroruueckuil uaei « OTKPBITHIA yPOK» (M3aTETbCKUI oM «1 CEHTAOPS»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuer nopran [polllkoy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MEHHCTEPCTBO 0Opa30BaHKs K HAYKH.

26) Caiitr CIAM I'MA: PELLLY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT ans yuutens XuMUH U OHOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Tlopran Beepoccuiickoit onumnua bl MKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBarenbHblil moprai. http:/ www.gov.ed.ru

13) denepanbHbIi poccuiickuii 0o1eoopa3zoBarenbHbIi noprai. http://www.school.edu.ru
14) ®enepanpHbiil nopran «Poccuiickoe obpazoBanue». http://www.edu.ru

15) opran komnanuu «Kupuan u Medonauity. http://www.km.ru

16) O6pazoBaTenbHblil mopran «Ydeba». http://www.uroki.ru

17) XKypnan «Kypbep obpazoBanus». http://www.courier.com.ru



18) XKypnan «Bectauk o6pazoBanusi». http:// www.vestnik.edu.ru

19) N3natensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznatenbckuit 1om «1 ceHTsOps». http://www.1september.ru

21) dectuBans negarorudeckuit uueil «OTKPBITHIA ypOK» (M3AaTeNbCKUI 1oM «1 CEeHTAOp»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unarepuet noptan [polllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUS U HAYKH.

25) Caiit CIAM I'MA: PEILY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE

1) Texanyeckue cpeacTra

2. IlepcoHanbpHBIN KOMIBIOTEP
3. Kononku

4. IIpuHTep nazepHbIN

2) IlevaTHast mpoAyKIIHS:

1. IlpaBuia TexHUKH 0€30MTACHOCTH (CTEH/I AKCIIO3UITHOHHBIN )

2. Ilepuoanyeckas cucreMa xumudeckux 3nmeMenToB J[.M. MenzaeneeBa (cTeHn
AKCITO3UITUOHHBIN)

3. PacTBOpUMOCTH COJICH, KHCIIOT ¥ OCHOBAaHHM B BOJIE (CTEH/] SKCIIO3UIIMOHHBIHN )

4. IlpaBuna moBeneHust 00yJaromuxcs B KaOMHETe XUMUH (CTEH/] SKCTIO3UITUOHHBIHN )
5. [IpaBuiia noBeneHust 00y4aroNIMXCsl B KAOMHETe XMMUH (MHCTPYKTaXH ISl TPAKTUYECKUX
paboT 1 1a0OPaTOPHBIX OMBITOB),

6. JleMoHCTpallMOHHbBIE TAOIUIIBI IO XUMHH

7. leMOHCTpallMOHHbIE TUIAKATHI 10 HEOPraHUYECKON XUMUU

8. KoMIUIeKT mopTpeToB XMMHUKOB

3) Cneunanu3upoBaHHas yueOHas MeOeb:

1. locka aynmuTopHas ¢ MarHUTHOM MOBEPXHOCTHIO U C MPUCTOCOOICHUSIMU JJIS1 KPETICHUS
TaOIHII, KapT

. CTon 1eMOHCTpaIMOHHBIN

. CTos MuChMEHHBIH U1 yuuTens (B KJIAaCCHOM KOMHATe U B 1a00PaHTCKOM)
. CTobl IBYXMECTHBIE YUEHUYECKUE B KOMIUIEKTE CO CTYJbSIMU

. Cryn qiis yanrenst

. llIxads! cexnmoHHbBIE A7t 000PYIOBAHUS B JTA0OPAHTCKOM

. llka¢ BBITSHKHOMN

9. PakoBuHa-MolKa

10. Tym6ouka

11. Ctena Ki1accHBIN YyroJIOK

12. Ceii 11 XpaHeHUsI PEaKTUBOB

~N O Lk W

OBOPYJIOBAHMUE JIUIA ITPOBEJAEHUSA ITPAKTUYECKHUX PABOT



Y4eOHo-pakTHYecKoe U yaeOHO-1abopaTopHOE 000pyI0BaHNE

1) I[TpuGopsl, HAGOPHI MOCYABI U TA00PATOPHBIX MPHHAUICKHOCTEH 1T XUMHUUECKOTO
HKCTIIEPUMEHTA

OOm1ero Ha3HAYCHUS:

1. HarpeBarenpHble IpUOOPHI (CIUPTOBKA)

2. Jlocka Ju1st CyILIKH MOCYIbI

2) [leMOHCTpallMOHHbIE

1. Habop mocyapl 1 IpUHAUICKHOCTEH Il AEMOHCTPAIIMOHHBIX OMBITOB MO0 XHMHHU

2. HaGop nocy/isl 1 IpUHAUIEKHOCTEH IS BBIMTOJHEHUS TPAKTUYECKUX pabOT 10 XUMHUHU
3. TaTtuB anst AEMOHCTPAMOHHBIX Mpooupok [1X-21

3) Cneunanu3upoBaHHbIe IPUOOPHI U araparhbl
1. Anmapar (mpubop) 1l OIy4eHUs ra3oB
2. Ilpubop mi1st codrpaHus U XpaHEHUs ra3oB

4) KoMmmuieKkTsI 17151 1a00paTOPHBIX OMBITOB U MPAKTUUECKUX 3aHATUM 110 XUMHUHU
. HaGop mocynbl 1 mpuHAAIEKHOCTEH 1T YYEHUIECKOTO IKCIIEPUMEHTA

. Habop Ganox ans xpanenust TBepbix peaktuBoB (30 — 50 mur)

. Habop cxnsiHok ((h1akoHOB) A7l XpaHEHHs] paCTBOPOB PEaKTHBOB

. Habop nipo6upoxk (ITX-14, T1X-16)

. Harpesarenu npu6ops! (ciuptoBku (50 M)

. [Ipubop s mosryueHus ra3os

. llItatuB maboparopusiii xumuyeckuii [HIJIX

. Habop nocyiel 11 1eMOHCTPAIMOHHBIX U J1a00paTOPHBIX OTBITOB

. KoMIiekT BOpoHOK KOHYcOOOpa3HbIX

10. KoMIUIEKT BOPOHOK HUJIUHAPUYECKUX

11. BopoHka aenuTenbHas UINHIPUYECKAs

12. BopoHka kaneiabHast

13. KoMruiekT k010 KOHHYECKUX

14. KoMruieKkT KoJIO KPYyrjI0I0HHBIX

15. KoMIurekT K010 [I0CKOJOHHBIX

16. KoMIUIeKT MEH3ypOK

17. KOMIUTIEKT XUMUYECKHX CTAKAaHOB

Hcnonb3yroT A mpoBeIeHUS pa3InYHbIX XUMHUUECKUX OTEpaluii.

18. KoMIIeKT HUIMHAPOB:

19. KoMIiekT mmareaen 1 JI0KEK IS BEIIECTB:

20. KoMIUIeKT MeTalNInYeCcKUX U3JICNUI IS IEMOHCTPAILIMOHHBIX U TAOOPATOPHBIX OMBITOB:
32KUM BUHTOBOM, 32)KUM MPY>KUHHBIMH,

3aKUM ITPOOHPOYHBIH, JIOXKKA IS CKUTAHUS BEIIECTB

21. Habop cTeknsHHBIX TPyOOK

22. Habop uznenuii u3 gapdopa u dasuca: crynka ¢ nectukom Nel Ne3, Turensr HU3KUH, daria
BBIITAPUTENbHAS, TPEYTOJIBHUK [l TUTIIA Ne6.

01N N KW —
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5) Monenu
KoHcTpykTOp A1 COCTaBIEeHUS MOJIEKYIT

6) HatypansHbie 00BbEKTHI KOJUIEKIIUN

1. AmromMuHMR

2. BosokHa

3. KameHHBI# yroJb 1 POIYKTHI €ro nepepaboTKu



4. Kayuyk

5. Merauisl U CIIaBbl

6. MuHepassl ¥ TOpPHbIE TIOPObI

7. Hed1b 1 BakHEHIIME POIYKTHI €€ TepepadoTKH
8. ITnactmaccel

9. Tonuso

10. YyryH u cranb

11. llkana TBepaocT!

7) PeakTuBbl

1. Kucnora comnstaast

2. Ha6op Ne 3 BC «Illenoumny
Kanus rugpoxcun

Kanbums runpoxcuy

Harpus ruapokcug

OtnenbHoO:
I'mppoxen aMMoHus
I'mppoxenn meau
I'unpoxcun 6apust

3. OKcuIpI METAJIIOB:
Oxcup Oapust

Oxkcun XKenesa (II)
Oxcun ATIOMUHHAS

4. Metansl:

AIOMUHUH (TPaHYJIBI)

’Keneszo BoccTaHOBI. (ITOPOIIOK)

uHK (TpanyJis)

XKenezo MeTaTnyeckoe BOCCTaHOBIEHHOE BOJIOPOIOM

5. Habop Ne 6 C «Opranndeckue BemecTBay
I'excan

I'mroko3a

I'muuepun

dopmanuH

MypaBbpuHas KUCIOTa

Kucnora ykcycnas

OTIOensHo:
Hedts
Auniann

6. HabGop Ne 7 C «MuHepasibHble yI00peHUs»
AmMOHU# cynbdat

Kanuit xnopuctsiii

Kapb6amu (MoueBrHa)

Hatpuesas cenutpa (HaTpuil a30THOKUCIIBIN)
Cynepdocdat rpaHymMpoBaHHBIHA
Tpunarpuiipocdar rpanynupoBaHHbINA



OtnenbHO:
docdoputHas Mmyka
Cymnepdocdar npocroii
Kanuitnas cosb

7. Habop Ne 8 C «loHHUTED
AHUOHUT
Karnonur

8. Habop 11 C «Conu 111 IeMOHCTPAIIMOHHBIX OITBITOBY
AmMmuak 6e3B0oJHbIN

AMMOHHM YTIIEKUCIIBII

Kannit yrnexucibiit

Kannii yrnexkucibiii Kucibii

Kanuit pochopHOKHCIBIIM

Kanpuit pochopHOKHUCIBIHN

Kanbuwmit ¢hochopHOKHCIIBII 0THO3aMEeIeHHBI T

Harpuit yrnexucnslii

Harpuit hochopHOKucHbIi 12-BOIHBII

9. Habop Ne 12 BC «Heoprannueckue BemecTBa sl JEMOHCTPAIIMOHHBIX OTIBITOBY
Kammit HoaucTerit

Kanuii xene3ncTocuHepoauCThIil 3-X BOIHBIN

Kanuii xene3ncTocuHepoaucThIil

Kanuit pomanucTeiit

Kannii GpomMucTsIii

Harpwuii cepHokuciblii

Harpuit yrinexucnblii

Harpuii propuctsrii

Cepa mosiorast

10) Ha6op Ne 13 BC «I"anorenuapny
JIuTril XIOpUCTHII

AMMOHUM XJTOPUCTBIN

bapwuit xsopucteii

Kenezo xsmopHoe 6-BogHOE
Kanuit xsopuctslii

Kanbuuii XxjopucTeiit

Marnuii XJI0pucCThIi

Menp aByxiopucras 2-BogHas
Harpuit ximopuctsii

[uHK XI0pUCTBIN

OtnenbHO:
Xnopun 6apus
Xnopua aaTrOMUHUAS

11. Ha6op Ne 14 BC «Cynbdatsl. Cynbdutsl. Cyabhuasdy
ANOMUHUI CEpHOKUCIIBIN
AMMOHMI CEPHOKUCIIBIN



JKeinesza cepHOKUCIOE 7-MH BOJHOE
Kannii cepHOKHCIIBIN KACIIBIN

Kannii cepHOKHCIIBIN

Kanbuuit cepHOKHCIBIN 2-BOTHBII
Kymnopoc xene3nblit

Kynopoc menHb1i

Kynopoc nuHKOBBIM

Maruuii CEpHOKHCIIBINA 7-MU BOJIHBIN
Harpuii cepaucTsiii

Harpuii cepHokucbiii 6€3BOIHBII

12. Habop Ne 16 BC
AJIOMHUHMI TpaHyJIUPOBAHHBIN
Kenezo (IIT) oxcup

Kenezo kapOoHUITBHOE

Mens (I1) oxuck

[InHK TpaHyIMpPOBaHHBIN

13. Ha6op Ne 17 C «Hutpatsi»
AMMOHUI a30THOKHUCIIBIN
Bapuit a30THOKUCITBII

Kanuit a30THOKKCITBIN
Kanbuuii a30THOKUCIBIN
Harpuit a30THOKHUCIIBII
Cepebpo a30THOKHCIIOE

14. Ha6op Ne 18 C «CoenuneHust XxpoMar
AMMOHHUS IBYXPOMOBOKHCIIBIN.

Kanust 1ByXpOMOBOKHCTBII

Kanus xpomMoBOKHCIIBIN

15. Ha6op Ne 19 BC «CoenuHeHus1 MapraHia
Mapranina 1ByOKUCh
Kanuit MapraniioBokucibIi

16. Habop Ne 21 BC «Heopranuueckrie BeIeCTBa»
Kanapuus okuce

Mens (I1) cepHOKUCTas

Menp (II) yrnekucnas OCHOBHAs

Harpuit yrinexucinsiii

Harpuii yrinekucislii Kuciablii

OtaenbHO:
IluHK a30THOKUCIBIN
CBuHEI @30 THOKHCIIBII.

17. Habop Ne 22 BC «HIuKaTOph»
MeTunoBelil OpaHKEBbII, UHIUKATOP

denonranenH, HAUKATOP

18. Marepuainsr:



AKTUBUPOBAHHBIN YT OJIb

Baszenun

Kanpuusa kapbonar (Mpamop, Men)
[Tapapun
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