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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepalbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzainu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHH CIY)KUT OCHOBOM Juisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IHYHOCTH, €€ 001IeH 1 ()YHKIIMOHAIBHOW TPaMOTHOCTH,

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEJIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTHPOBAHHBIM OTpaK€HHWEM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTarne e
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATEIILHOTO Pa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHYECKOU CBA3U;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINIOJHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWIA OCHOB
XUMHUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECKUX TOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBLHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYecKOe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TMO3HABATEIbHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCcIoBUN, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00YyYAIOIIMMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE MJIA
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBACHATH W OLICHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYyYalOIMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHUMHYECKUX 3HAHUU JJIs BBIPAOOTKH DKOJIOTUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4uCIO YacoOB, OTBEAEHHBIX JJI HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XMUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHUsS Macchl BellecTB. XuMudeckue ypaBHenwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YYCHHUE M OMHMCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBUE Mela ¢ KUCIIOTOM) SBJICHUH, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklHil (pa3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BhIIApUBAHUE, NUCTHWUIAIMUS, XpoMaTorpadus, MpOBEACHIUE OYNUCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIE MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopon — 3jaeMEHT U MpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucnopoaa. CrocoObl



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

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yroib M MeETaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

®usnueckue CcBoOWCTBa BOAbl. Boxga kak pactBoputenb.  PacTBopbLI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU yenoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcupasl. Kiaccudukanus
OKCHJOB:  coyieoOpa3yromnie  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiaTypa ocHOBaHui. PuU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHUE COJIEPKAHUS KUCIOPOIa B BO3IyXE, ITOIYyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropenust (mokapa), O3HAKOMJICHHME C o00pa3laMud OKCHUIOB H
ONMMCAaHWE WX CBOWCTB, IMOJY4YEHUE, COOMpAHHWE, pACNO3HABAHWE U W3Yy4YCHHUE
CBOMCTB BOAOpOJia (ropeHue), B3auMojcicTBUe Bojopojsa ¢ okcuaoM menu (1)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOUN
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIECOMATEPHUATIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU MHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 10 TeMe «BakHeHlne KIacChl HEOPraHUYEeCKUX
COCMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKU KiIacCH(UKAIMM XUMHUYECKUX dJeMeHTOB. [loHsiTue o
IPYIIax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METAaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cuctemMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KoporkonepuogHas U JJIMHHONEPUOAHAs  (OPMBI
[Tepuonuueckoit cuctembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuoas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja u
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHMS pajluyca aTOMOB XUMHUYECKUX AJIIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT W HEMOJISIpHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHHE OO0pa3IOB BEIMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie ceazu



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATHSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kalus, KaJIbIUi U HX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM 3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATYypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEHW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKLUH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMUMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumMnueckoM paBHoBecur. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XHUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AUCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUJIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PeaKIUA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe TMpEeACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsITHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBHUS Pa3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLEcca AMCCOLMAUMU KHUCIOT, IIEJIOYEd U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MAaTE€pUaliOB), TIPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, oO0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ [PUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pasiIoKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX PpEAKUMM HA  HWOHBI, pELICHUE
JKCIIEpMMEHTAJIbHBIX 3a/a4.

Hemerasyibl 1 MX cOeAMHEHUS

OO6miast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoneiicTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHU3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne M (pU3MvYecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndeckue u
XUMuyeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (uU3HUeCKMe W XHMHYCCKHE CBOMCTBa (0OIIMe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CHOoco0a TMOJYYEHUsS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpOJE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTEIICHU OKUCIEHHS. A30T, pacIpoCTpaHEHHE B MPUPOJIE,
dbuznveckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue U npuMmeHenue. Coiam aMMOHMUS,
ux (pU3nYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHHe, (PU3UMYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPEICTaBUTENSl Kiacca KHUCIOT W crheruduueckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUeCcKoe 3arpsi3sHEHNE OKPYKaroIeh cpeibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUE BO3JAyxXa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, puznuecKkue U XMUMUYECKHE CBONCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHHMIA.

O6mas xapaktepucTuka amemMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UYECKUEe U XUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriepoja, ux
¢uznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHUE W TpPUMEHEHHE. DKOJIOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r17100anbHOTO TMOTEIUICHHUS KIUMAaTa, HNapHUKOBBIM
addekr. YronpHas KuUcaoTa U €€ coiM, X GU3NIECKUe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

IlepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COEIUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKN Ba)KHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIJIeBOJaX — U UX
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHelue CTpouTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3yYCHHE XUMUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), oOpa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHe,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHBl W UW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTaniibl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTamnueckasi CBA3b U
METAJUIMYECKas] ~ KpUCTAUIMYECKass  pemiéTka.  DIEKTPOXUMUYECKUH  pAal
HarnpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[llenounble MeTauibl: MoJiokeHUe B [leproanyeckon cucTeMe XMMUYECKHUX
anemenToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpuMeHeHue IIeNOYHBIX METauIOB HU  HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, TUApOKCU bl U conu xkenesa (1) u sxenesza
(IIT), ux cocraB, CBOMCTBA U MOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KaJblMsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEPHATIOB),
UCCIIEJOBAHUE CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS XKEJIe3a B KHUCIOPOJE
(BO3MOYKHO  HCIOJB30BAaHUE  BUJEOMATEpPUATIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIU HAa WOHBI: MAarHUs, KAJIbLHUs, aJIOMHUHUSA, IMHKA, XKeJe3a
(IT) u xene3a (III), mexu (II), HaGmroneHNE M ONMMCAHUE TIPOILIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAaMU HaTpus, Kaausg MW Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepUaIoOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHenmne
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. IlepBas momorinb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (NMpeaenbHas IOmycTHUMast
KOHIIeHTpainus Bemiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTtepualbl).

Mexcnpeomemmunle cea3u



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHUI,
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JAUDJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
peméTka, CruiaBbl, (U3MYECKUE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpANIbI, TOPHBIE IOPOJIHI,
IIOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs XUMUU B €IUHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOpPMaMU TMOBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTIXKCHUAX W OTKPBITHSAX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMIJICHHUS K B3aMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XWMHUYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOW U  HCCIEI0BATEIbCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHUE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOr0O U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 6€30MaCHOTO TOBEACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHSI  DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHsS TJIO0AIbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMBIC JJIA
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI g (POPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 MpojeraHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MMOJYYaeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHMS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENbHOCTH MH(OPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje auanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCYXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
NESATENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JIKCIEPUMEHTa (JaOOpaTOPHOTO OIBITA,
1ab0opaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIAWHAIIUS
COBMECTHBIX JCHCTBHM, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE 1eHCTBUS:

YMEHHE CAaMOCTOSTEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEIICHUs] YIEOHBIX H
II0O3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA aITOPUTM JEUCTBUA NPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOI'O pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IIPEJIaraeMble B YCJIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX PpE3YJbTATOB [0 OCBOCHHUIO 00S3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHONM paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOOBI



nedcTBUM, creuuduyeckue I NOpeIMEeTHOM o0mactT  «XUMHS», BHJIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIMMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHASE M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pasJIOKEHUs, pPEaKIUu 3aMElICHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS W HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JIOJs BEIIECTBa
(poI1eHTHAsI KOHIICHTpAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECNIEHHOMY KJIAacCy COEIMHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoid cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpynna (A-rpynma)» u «mnodounast noarpymnmna (b-rpymnmna)», Maneie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsj sAapa, OOIIee YUCIO 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMUYECKUX TPEBpaALIEHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIDHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIEC OTNEPAIlMU MBICIUTEIbHON JESTENbHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3aluio, Kiaccu(UKaIHIo,
BBISIBJICHUE MPUYHMHHO--CIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUSI — HAONIOJICHHE, W3MEpEHue, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NpaBUjiaM  [IOJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJXYYCHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K koHily o0ydenus B 9 kiacce npeMEeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUYECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT IHUCCOLUUALMS, pPEaKIHH HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METAJIMYECKAsi), KpUCTAJUIMYECKass peméTka, KOppo3usi METalIoB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
NPUMEHSATH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX IIPEBPAICHHI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTPENIeIEHHOMY KJIacCy COCIMHEHUN 1o (QopMynam, BUJ XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabimunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuath TOHATHUS «IJIaBHas moarpymnmna (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», Maneie u OoJbllIM€ MEPHOJbI, COOTHOCHUTD
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaliblX MEePUOJ0B U IIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(PUUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMNHCAHUE
npuMepaMyd MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKY BEUIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCyIol |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  MOATBEPKIAIONIME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OTEpAIMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJIIOIeHNe, M3MEpEHUe, MOJICIUPOBAHUE, IKCICPUMEHT (pEeasIbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 0 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 4 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnen 3. Ilepuoanueckuii 3akoH u llepuognyeckas cucrema xumnueckux 31eMeHToB /I, . MenneseeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 ) bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma

12| Osemmenno : 0 buGmiorexa LOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMmst 3 0 bubamorexa LOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 1 0
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 0 1 bubmorexa HOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIEL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obuwue cBoicTBa METa/IIOB 4 https://m.edsoo.ru/7{41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmiorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
8 | LHe TPHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U ClIOXKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIISCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BaneHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera HOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIEHNE U
. https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcugax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0o CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bozopoaa. I Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajnpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEILECTBA Ia3a [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hachienasie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O06o01enre 1 cucTeMaTru3amus 3HaHUH 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XUMHYECKUX deMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [leproanyeckoro 3akoHa s
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub OK
59 HNoHnHas xumuyeckas CBs3b nomoreka I
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTENN U BOCCTAHOBUTENH
https://m.edsoo.ru/00adb076
65 KonTtponsHas pabora Ne4 mo teme bubnunoreka [JOK




«Ctpoenne atoMa. XUMHUYECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 ! bubmmoreka [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrIit ypok. O600IICHNE 1 ! bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCTEMaTH3als 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYeCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOophl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 nucconuanuu. CUiabHBIE U clIa0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MpeJICTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0o.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubnmorexa [IOK
P https://m.edsoo.ru/00add9dd
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
18 XI/IMI/ILIeCI?I/Ie CBI())ﬁCTBa Ha TIpUMEpPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYEHUE,

https://m.edsoo.ru/00adel1 04

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue ConasTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3uYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTa PEaKINu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pu3nYecKue u
XMMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubnmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 ynoOpeHui. XuMu4ueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa (V) n
$op docgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 pu I(Zz[e gmﬂzecxlzle 1 XUMHUYECKHE bubmnorexa [IOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBsI3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3n4YecKue CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOWCTBA METAJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPABHEHUSIM XUMHUYECKUX PEAKIINH,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAIUIOB nommorexa 110
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmorera [OK
https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael 5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [OK
a H https://m.edsoo.ru/00ael5e8
51 O0001Ienre U cUCTEMAaTH3AIUS
3HAHHI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKECTKOCTEL BOJBI U METOIEI €6
" https://m.edsoo.ru/00aeclaec8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso 1

https://m.edsoo.ru/00ael1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kinacc/ Epemun B.B., Kyzemenko H.E., [lpo3noB A. A. u apyrue; noa
penakmueit Jlynuna B.B., Akunoneprnoe o6miectBo «3narenscTBo
«IIpocsewenue»

» Xumus, 9 kinacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A. A. u apyrue; noa
penakmueit Jlynuna B.B., AkunonepHoe o6miectBo «M3narenbcTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

[TpumepHas mporpaMma OCHOBHOTO OOIIIero 00pa30BaHUs 110 XUMHUH.
Mertoaudeckoe nocooue k yueonnky B. B. Epemuna,

H. E. Ky3bmenko, A. A [Ipo3noBa, B. B. Jlynuna «Xumus. 8 kiacc.
[IpumepHas mporpamma OCHOBHOT'O OOIIEro 0Opa30BaHMs 110 XUMHUHU
"MeTtoaudeckoe mocooue Kk yacoOHukam

B. B. Epemuna, H. E. Ky3smenko, A. A. [Ipo3noBa u apyrux «Xumus». 8—9

kiacc" IIpo3noB A. A. 9 knacc.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
UHTEPHET
http://fcior.edu.ru

http://school-collection.edu.ru



http://him. 1september.ru
http://him-school.ru
https://resh.edu.ru/

https://iu.ru/video-lessons
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