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 Takxe Ha ocHOBe (eaepasbHOM paboyeil mporpaMmbl
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 ¢ PA3BUTHSA OOYYAIOUIUXCS CPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU coJIepIKaHUs, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTesbHOM
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
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 (YyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHWeM 0a30BOM HAYKH XMMUM Ha OMpPEeeIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TMOHSITUN
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. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wu3yyeHHH XUMUHM MPOUCXOAUT (QOPMHPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENN TaKUe 1NN, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSITENIBHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHUS U CAMOIMO3HAHMS, KIIIOUEBBIX
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
OKPYXAIOIEr0 MHpA, UCIOJIb3Yysl 3HAHUS U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B UEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
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. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BellecTB. (OTHOCHUTENbHAs aTOMHasi Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHHM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B J1a00OpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKATHBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3ioKeHHe TUIPOKCHIA
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, HAOIIOJEHWE W  ONHCaHUE  Pe3yJbTATOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BellecTBo. HaxoxkaeHue kuciopona B mpupone, (GU3NYEeCKMe M XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



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

TeroBoit >P(GEKT XUMUUYECKON pPEaKUUU, TEPMOXMMHUYECKHUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gunyeckue W XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BEIIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumueckux coeauHennii. Oxcuasl. Kiaccudukamms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHuil. PU3MYECKHE UM XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa comneil. @usnueckue 1 XMMHYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHCIOpOJa, HaOItoIeHne
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bomopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJAECHCTBUE BOJBI C METAJIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeictBus okcunga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckont cucrtembl xumuueckux aneMeHToB [[. 1. Menneneea. [lepuoabt
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMoB TepBbIX 20 XMMHYECKUX  DIIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIaM U IEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHasI CBSA3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PAcTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCudUKanusi, NEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, GU3NYECKUE BEIUYUHBI, €IUHUIIBI
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. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEMHEHUII B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

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

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOM peaxkiuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIeM B CBET€ TMPEJACTABICHUN 00 DJIEKTPOJIUTHUUYECKOU
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
(x;mopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakinu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuuid HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHBIX pPEaKkUMil Ha HWOHBI, PEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOWCTBA HA MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
u cepbl. XuMHUueckue cBoiicTBa cepbl. CepoBoAopoa, CTpoeHue, (hU3MYECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXalue B OCHOBE NPOMBIIIJIEHHOTO Croco0a MOJYy4YEHUS CEPHOW KHCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nUecKue U XMMUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMoOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M crHeluduyecKue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJICHHUS.  YTJIEpOJ,  aJUIOTPOIIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHe. DKOJIOTHYEeCKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, MPUPOIHBIN 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
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XUMHUYECKHE CBOMCTBA, IMOJNYyYEHUE H
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 0€30MacHOTO HCIOJb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE 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 W €€  CcoeaUHEHMsIMU  (BO3MOXXHO  HCIOJb30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U ¢GocdhaT-uoH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIECCOM  aICOPOIMU  PAaCTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB WX MPOTEKAHMs, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xXuMuUYecKux dyemeHtoB [[. .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl mosyyeHus MeTawioB. [loHsATHE O KOPpPO3UHM METAaNIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAaXOXJCHUE B IPHUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux ainemMeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [leproanueckoi CUCTEME XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HaXOXJIE€HUE B mpupoae. PuU3MYECKUE U
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMHU, M3y4YEHHE PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS XKejle3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHH WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEJHEBHOM KW3HHU YEIOBEKA. 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
mpooeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHE, MOJEb, SBIICHHUE, ITAPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JAUAJICKTPUKH, (POTOIIEMEHT, BEHIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

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

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAUA W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HH(pOpMaLUE 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 M NpaBUJIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

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

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HaOI0aeMBbIX TPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
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 OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEATbHON KU3HH,

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 TPACKTOPHUH MPOJIODKCHHSI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIUTAHMSA:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEW MPUPOJHON CPEIOM, ISl OBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTHBHOW U COLIMAJIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAaHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHYECKUX TMOHATUN (BBIACIATH UX XapaKTEPHbBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEMbIE B XUMUH,
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 MPEACTABICHUI BBIABIATh U XapaKTEpHU30BATh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

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 ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJO0M Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH W HUHTEPHPETUPOBATH HHPOPMAIHUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(POpPMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
ApyruMH opMaMu rpauku U UX KOMOMHALUSAMY;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
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  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JieJaTh MPE3CHTALHNIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JIEATEIBHOCTH  NPH  PELICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U APYTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LENU, YMEHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCS HAay4yHbl€ 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry o0ydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPHIBATh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl 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, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOW aToma, aTOMHash OpOWTadb, pPaauyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e MICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI (OpMYI BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPENIECTISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENIeHb  OKUCJCHHUS  JJEMEHTOB B OWHApHBIX  COCJAMHECHMSIX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbeiBaTh cMbIcH llepmoamueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHWE NEPUOJMYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONMUCHIBATh M XapakTepu3oBaTh Tabmuunyio Qopmy I[lepuognyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



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

e KJIACCU(DUIIMPOBATh XMUMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEILECTBA,
XUMHYECKUE peakuuu (MO YUCIY U COCTaBY YYAacTBYIOUIMX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0O BEIIECTBA B PAcTBOpPE, MPOBOAUTH PACUYEThl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII M3Y4YEHHUS CBOMWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICZIOBATH IMpPaBUJIAM TOJIB30BAHUS XUMUYECKON TOCYI0M U J1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBWiaM oOOpalleHus C BelEeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIECHHUID pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U IPOBOJAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PaClIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 Kkiacce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMHUUYECKasl PeaKlys, XUMUYECKasi CBA3b, TEIIOBOU 3(PdexT
peakuud, MOJb, MOJIAPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb, OKHCICHHE W  BOCCTaHOBJICHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHUMUYECKUX TIOHATHA W
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

¢ CTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONIPENICIISITh BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XMMHYECKUX AJIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCAMHEHUM, TUIl KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto dopmy Ileprognyeckoit CUCTEMBl XUMUYECKUX 3JIEMEHTOB:
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  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sApa, o0O0IIee 4YUCIO DJICKTPOHOB H
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

o KJIACCU(PDUITMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

 XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(UUecKrue XUMUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAs OIMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHECHUS JICKTPOJIUTHYECKON JUCCOLMALIAN KHACIIOT, IET0YEn
U CoJiel, TIOJIHbIE U COKpALIEHHbIE YPAaBHEHUS PEeaKIUid HOHHOTO OOMEHa,



YpaBHECHHS PEAKIUN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETHUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITUi;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMMHYECKOTO 3JIEMEHTa 10 (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpPE, MPOBOIUTH PACUETHI TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIIOJHCHUIO J1a0OpaTOPHBIX
XHMHYECKUX OIBITOB 10 TMOJYYECHHUIO W COOMPAHHUIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, O0O0O0OIIeHHe, CHCTeMAaTU3allio,  BBISBICHUE
PUYMHHO-CIIEICTBEHHBIX CBSI3€M — 11 M3Y4YEHHUS CBOWCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOoHHbIe (LN POBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaKImn https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20

Pa3znen 2. BaxHeiinue npeacraBuTe/ M HeOPraHU4ecKuX BellecTn

51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
54 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

3.1
XUMUYECKnX deMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.

3.2 OKucCIuTeIbHO-

BOCCTAHOBHUTCJIbHBIC PCAKITNN

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

15

68

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6moteka [IOK
https://m.edso00.ru/7f41837¢
bu6moreka [IOK
https://m.edso00.ru/7f41837¢



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

9 KUIIACC

Ne i/t

Pa3zpen 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo M XUMHYeCKHe peaKINU
[ToBTOpeHue u yriuyoneHue 3HaHUH
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

DIEeKTPONUTHYECKAS JUCCOLMALIHS.
XUMHUYECKUE PEAKIIMU B pacTBOPAX

Hroro no pazneny

Paznea 2.

2.1

2.2

2.3

2.4

HemeTtanabl 1 ux COCAMHECHUHA

OOmiast XxapakKTepUCTUKAa XUMUYECKHX
anemeHToB VIIA-rpynmel. ["amorenst

OOm1ast XxapaKTepUCTUKA XUMUYECKHX
anemeHToB VIA-rpynmel. Cepa u eé
COCITMHEHUS

OO01as xapakTepuCTUKa XUMUYECKHX
aneMeHToB VA-rpynnsl. A30T, pocdop u ux
COCITMHEHUS

OO1ast XxapakTepUCTUKAa XMMUYECKUX
anemeHToB |VA-rpynnsl. Yrieposa u
KPEeMHUH U UX COCTMHEHHUS

Hroro no pasaeny

KoaudecTBo 4acoB

Bcero

17

25

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO1me cBOMCTBA METAJIOB

3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS

Hroro no pazneny

Paznen 4. Xumus u okpy»aiomnias cpeaa

4.1 BemectBa 1 MaTepuainsl B )KM3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne
w/n Tema ypoka

10

[Ipenmer xumuu. Pose XuMuu B 5KU3HU
gejioBeka. Tela u BemecTrna

Ilonsatue o METOJaX IMO3HAaHUA B XUMHUHU

[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
B 1aboparopuu U NpuémMbl 0OpalleHus ¢
Ja00paTOPHBIM 000PYI0OBAHUEM)

Yuctele BemrecTBa 1 cMmecu. CriocoObl
pa3aeiieHus: cMecen

[IpakTuueckas padota Ne 2 «PazneneHue
cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM
COJIH )»

ATOMEI U MOJICKYJIbL

XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHUYECKUX JIEMEHTOB

HpOCTLIe K CJI0KHBIC BEIICCTBA

ATtoMHO -MOJICKYJISIDHOC YUCHUC

3aK0H IMOCTOSHCTBA COCTaBa BCIIICCTB.

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK
https://m.edsoo.ru/ff0d227e

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubnuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

11

12

13

14

15

16

17

18

19

20

21

22

Xumnueckas popmyia. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

MaccoBas 1015 XUMHYECKOI'0 3JIEMEHTa B
COCAMHECHNN

KonnuectBo Bemecta. Moiib. MossipHas
Macca

dusnyeckue U XUMUYECKUE SIBICHUS.
XuMH4ecKasi peakius

[Ipu3Haku 1 ycioBUs MPOTEKaHUS
XUMHUUYECKUX PEaKINi

3aKOH COXpaHEHHS MACChI BEMIECTB.
XUMHUYECKUE YPABHEHUS

Brruncnenus koJimyecTBa, Macchl BELECTBA 110
YPaBHEHUSM XUMHUYECKUX peaklui

Knaccudukanus XuMuuecKux peakiuii
(coenuHEeHMS, pA3JIOKEHUS, 3aMCIIICHUS,
oOmeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O000IeHnEe 1
CHCTEMAaTH3aIUs 3HAHUH

Kontponbnas padorta Nel o reme «Bemiecta
1 XUMUYECKUE PEAKIIHI

Bo3agyx — cMmech razos. CocraB Bo3ayxa.
Kucnopon — sneMeHT u IpocToe BEMIECTBO.
O30H

du3znyecKrue U XMuMHYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d2eae

bubmmoreka [{OK
https://m.edsoo.ru/ff0d323c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d350c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5230

bubmmoreka [{OK
https://m.edsoo.ru/ff0d37fa

bu6moreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6moreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

23

24

25

26

27

28

29

30

31

32
33

KHACIOPoAa (peaKkLuy OKUCIIEHUS, TOPEHUE).

TTonsarue 00 oxkcumax

CrocoObl TIOJTy4EeHUS KMCI0POoa B
mabopaTopuH U MIPOMBIIUICHHOCTH.
[IpumeHenue kucnopoaa

TemoBoit 3¢ (hekT XUMHUECKON peaKInH,
MOHATHE O TEPMOXUMUICCKOM YPaBHEHUH,
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX

Tonnuso (He(dTh, Yrojab U METaH).
3arps3HeHHe BO3/lyXa, CIOCOObI €ro
MPEOTBPAICHHS

IIpakTnyeckas padora Ne 3 o reme
«[lonyuenue u cobupanue KMUCIOPOAA,
HU3yYEHHUE €r0 CBOMCTB)

Boopo — 35eMeHT B MPOCTOE BEIIECTRO.

Haxoxnenue B mpupoe

dusnyeckre U XUMHYECKHE CBOMICTBA
BoJiopona. [Ipumenenune Bogopoaa

IloHsATHE O KHCIIOTAX U COJIAX

CriocoOsl motyueHust BOAOPOIa B
1abopaTopuu

[IpakTnueckas pabota Ne 4 o Teme
«[lonydyenue u cobupanue BOAOPO/A,
W3Yy4YEHUE €ro CBOUCTBY

MonspHblil 00bEM ra3oB. 3akoH ABOTaIpo

Brrunciaenus O6’LéMa, KOJIMYECTBA BCIIICCTBA

https://m.edsoo.ru/ff0d4614

bubmmoreka [{OK
https://m.edsoo.ru/ff0d497a

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4790

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

34

35

36

37

38

39

40

41

42

43

44

ra3a Io €ro M3BECTHOMY KOJINYECTBY
BEIIECTBA WK 00BEMY

Beruncnenus 006EMOB ra3oB 10 ypaBHEHUIO
peaKkiy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHHUI ra30B

dusnyeckue U XUMHUYECKUE CBOMCTBA BOILI

CocraB ocHoBanuil. [loHsTHE 00 HHAMKATOpPAX

Bopa xak pactBoputens. HacbllieHHbie U
HEHaCBhILIEHHbIE PACTBOPHI. MaccoBas 101
BEIL[ECTBA B PaCTBOPE

[IpakTnueckas padota Ne 5 o Teme
«[IpurotoBneHue pacTBOPOB € ONPEACIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA»
KontponbHas padota Ne2 o teme
«Kucnopoa. Bomopoa. Bona»

Okcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa

[Tonydenune u XuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
OKCHOB

OcHOBaHHMSI: COCTaB, KIacCH(UKAIIHS,
HOMEHKJIaTypa

[Tomyuyenune u XuMHUYECKUE CBOMCTBA
OCHOBaHHUI

Kucnotsl: coctaB, knaccuduxarus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d55a0

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5708

bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
https://m.edsoo.ru/ff0d59e2

bu6moreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6moreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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56

[Tosnyyenne u XMMHYECKUE CBOMCTBA KUCIIOT

Conu (cpennue): HOMEHKIIATypa, CoCOObI
IMOJIY4YCHHA, XUMHUYCCKUC CBOMCTBA
[TpakTudeckas padborta Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJJa4 10 TECME
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COCJTMHEHUN»

I'eneTnueckas cBsI3b MEKY KiIacCaMU
HEOPraHWYECKUX COCTMHEHUM

O000I1IIEHNE U CUCTEMATH3AIINs 3HAHWUH

KonTtponsnas padota Ne3 o reme "OcHOBHBIE
KJIACChl HEOPTraHUYECKUX COCTMHEHUI"
[TepBbie MOTBITKH KIacCUpUKAITIT
XUMUYECKUX dJIeMeHTOB. [loHsATHE 0 TpyImax
CXOJHBIX JJIEMEHTOB

[Tepuonnueckuii 3akoH u [lepuoandeckas
cUCTeMa XMMHYEeCKUX 3y1eMeHToB /I, H.
Meunpeneena

[Tepuop1, TPy, MOATPYIIIHI

Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.

H3oTtomns

CTpoeHue IEeKTPOHHBIX 00010YeK aTOMOB
aneMeHToB Ilepuonnueckoit cucremst /1. U.
MenneneeBa

XapaKTepI/ICTI/IKa XUMHWYECCKOT'O 3JICMCHTA 110

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmmoreka [{OK
https://m.edsoo.ru/00ad9474

bubmmoreka [{OK
https://m.edsoo.ru/00ad9b7c

bubmmoreka [{OK
https://m.edsoo.ru/00ad9a50

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6moreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

bubnuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

57

58

59

60
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62
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65

66

67

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

ero noJioxkeHuto B Ilepuoauueckoii cucreme
. 1. MenneneeBa

3navenue [leproanueckoro 3aKoHa ass
pa3BuTHA HayKu U npaktuku. 1. 1.
MenneneeB — yd€HBIM, IEAAror U rpaklaHuH

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB

I/IOHHafl XUMHUYCCKas1 CBA3b

KOBaJ'IeHTHaSI nons[pHas{ XUMHUYCCKas CBSI3b
KOBaJ'IeHTHaSI HeHOJ'ISIpHaSI XUMHUYCCKas CBSI3b
CreneHb OKHCICHUS
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH

OxuCIUTEIIN ¥ BOCCTAHOBHUTEIIH

Kontponbras padorta Ne4 o reme «CtpoeHue
aroma. XMMHYECKAas CBA3b)

PesepBuslit ypok. O600mIeHE U
CHCTEMAaTH3aLMs 3HAHUI

PesepBuslit ypok. O6001IeHE U
cHUCTeMaTH3allysl 3HaAHUI

PesepBurlit ypok. O600IeHE 1
cucTeMaTH3allHsI 3HAHUH

68

https://m.edsoo.ru/00ada824

bubmmoreka [{OK
https://m.edsoo.ru/00ada96e

bubmmoreka [{OK
https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
https://m.edsoo.ru/00adac34
bu6moreka [IOK
https://m.edsoo.ru/00adaab8
bu6moreka [IOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
https://m.edso0.ru/00adb076
bu6mmoreka [JOK
https://m.edso0.ru/00adb076
bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

bubnuoreka [JOK
https://m.edsoo.ru/00adb33c

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

[Tepuonnueckuii 3akoH. [lepronnueckas
cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XHUMHYECKHX JIEMEHTOB IEPBBIX TPEX
MEepUOIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIEeCTB

Bubsl XuMU4eCcKkoi CBA3U U TUTIBI
KPUCTALUIMYECKUX PEMIETOK
KonTtponsHas padota Nel o Teme
«IToBTOpeHue u yriyOneHne 3HaHui
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kacca

Kiaccudukanus XuMu4ecKuX peakiui 1mo

Pa3JIMYIHBIM IIPpU3HAKaAM

ITonsarue o CKOPOCTH XUMHWYECKOH pe€aKuuu.

ITonsTrEe 0 TOMOI€HHBIX U IrCTCPOTrCHHBIX
peaKmuax

IloHsATHE O XUMHYECKOM paBHOBECHUU.
q)aKTOpLI, BJIMAIOIIUE HA CKOPOCTH
XHUMHUYECKOMN pCaKuu U IMOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

KoaudecTBo 4acoB

Bcero

KonrtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

bu6moreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bubnuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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11

12

13

14

15

16

17

18

19

20

OKuCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakuuu

Teopus AIEKTPOTUTHICCKOHN TUCCOIMALINH.
CunbHbIE U clTaOble AIEKTPOIIUTHI

HoHHbIE ypaBHEHHUs peaKkui

XUMHYecKHe CBOMCTBA KUCIOT U OCHOBaHWI
B CBETE IPEJICTaBICHUN 00
ANEKTPOJUTUUECKON JUCCOIHAIIIT
XUMHUYECKIEe CBOMCTBA COJICH B CBETE

MpeACTaBICHUIN 00 AIEKTPOIUTHUECKON
IHUCCOIAIIAT

[TonsiTue o ruapoIU3e coJie

O00011IeHre U cUcTEMAaTU3aINs 3HAHUN

[Ipaktrueckas padota Ne 1. «Pemenne
AKCIEPUMEHTAIbHBIX 33424

KontponpHas padota Ne2 mo teme
«DNEKTPOIUTUYECKas TUCCOIHALIHSL.
XUMUYECKHE pPeaKllii B pacTBOpax»
OO1as XapakTeprUCTUKa raJIoreHOB.
XUMUYECKUE CBOMCTBA HA IPUMEpPE XJI0pa
XnopoBogopoa. CoJisiHast KUCIOTA,
XUMUYECKUE CBOWCTBA, MOIYUYEHUE,
MIPUMEHEHHE

IIpakTtuyeckas padora Ne 2 o reme
«[lomydeHune CONAHON KUCIOTHI, U3ydeHUE €€

bu6mmoreka [{OK
https://m.edsoo.ru/00adcade

bu6mmoreka [{OK
https://m.edsoo.ru/00adcd68

bubmmoreka [{OK
https://m.edsoo.ru/00add448

bubmmoreka [{OK
https://m.edsoo.ru/00add5d8

bu6moreka [IOK
https://m.edsoo.ru/00add8h2

bu6moreka [IOK
https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

bubnuoreka [JOK
https://m.edsoo.ru/00addfe2

bubnuoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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24
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26

27

28

29

30

31

CBOWCTB»

Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
peaKIui, eciii OJIMH U3 PearcHTOB JaH B
U30BITKE

OO6as xapakTepucTuka 31eMeHToB VIA-

TPYIIIBI
AnnoTponHsie MOU(UKALIUN CEPHI.

HaxoxnaeHue cepbl U €€ coeTuHEHMI B
npupojae. XMMHYECKHE CBOMCTBA CEPbI

CepoBonopo, cTpoeHue, Pu3ndecKue u
XUMHUYECKHE CBOMCTBA

Oxcuppl cepol. CepHast KHUCIIOTa, U3HUECKHe
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

XUMUYECKHE peaKklnu, JIeXkKaII1e B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOoco0a MoTydeHus
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE
OKpY’Kalolllel Cpelibl COeAMHEHUSIMHU CEPhI
Brruncnenue MaccoBoil 10J11 BbIX01a
MPOJIyKTa PeaKuu

OO01as XxapakTepucTUuKa 31eMeHToB V A-
rpymnmnbl. A30T, pacpocTpaHEHHUE B PUPOE,
(bu3nuecKkrue U XMMHUYECKUE CBOMCTBA
AmMUak, ero (pu3nYecKue 1 XuMUIecKue
CBOICTBA, MMOJIy4€HUE U IPUMEHEHUE

IIpaktuyeckas padora Ne 3 o reme
«[lony4yeHne aMmMuaka, U3ydeHuUeE €ro
CBOMCTB»

A30THas KUCIOTa, € Pu3nueckue u

bubmmoreka [{OK
https://m.edsoo.ru/00ade488

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade802

bu6moreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

bubnuoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [JOK


https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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39

40

41

XUMHYECKHUE CBOUCTBA

Hcrionb30BaHNE HUTPATOB U COJICH aMMOHMSI
B KQUeCTBE MUHEPAIbHBIX YJI0OpEHUI.
XUMHYECKOE 3arpsi3HCHUE OKPYXKAKOIIeH
Cpelbl COCMHEHHUSMH a30Ta

dochop. Oxcun dpochopa (V) u pochopuas
KHCJIOTa, (1)I/I3I/I‘IGCKI/I€ U XUMHUYECKUEC
CBOWCTBA, MTOJy4CHUE

Wcnonb3oBanue pocdaTtoB B KauecTBe
MUHEpaJIbHBIX y100peHuil. 3arps3HeHre
MPUPOIHOM cpenbl hochaTamu
VYrnepon, pacnpocTpaHeHue B IPUPOJIE,
(buznueckrue 1 XMMHUYECKUE CBOMCTBA
Oxcunpl yriaepoaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTMYECKUE

po0IeMbl, CBSI3aHHBIE C OKCHJIOM YTJiepoa
(V)

VYronpHas KHCI0Ta U €€ COon

[IpakTrueckast pabota Ne 4 o Teme
"[lostydeHue yriieKucioro rasa.
KadectBenHnas peakius Ha kapOoHAT-HOH"
[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX
BEI[ECTBAX KaK O COCTMHEHUSX yIriiepo/ia

erMHPIfI n €r0 COCAMHCHUA

IIpakTtuyeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a/a4 10 TEME

https://m.edsoo.ru/00adf306

bu6mmoreka [{OK
https://m.edsoo.ru/00adf518

bubmmoreka [{OK
https://m.edsoo.ru/00adf68a

bubmmoreka [{OK
https://m.edsoo.ru/00adfc20

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edsoo.ru/00ae006c¢

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027e

bubnuoreka [JOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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53

«Baxueiime HeMeTaJUIBI U UX COEIUHEHUS)

KontponsHas padota Ne3 o teme
«BaxHen1e HeMeTalJIbl U UX COSIUHEHU

OO01ast xapaKTepUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJUIOB. MeTayuindeckast
CBSI3b U METAJUTUYECKAsl KPUCTAILTMIECKAs
peméTka. Pu3ndeckne CBOWCTBA METAIIOB

XHWMHUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUECKUN Psijl HANlPSDKEHUH
METaJIOB

OO6mwme cnocoObI MOTYISHHS METAJIOB.
CmutaBel. BeruucieHnus o ypaBHEHUAM
XUMHUYECKUX PEAKINH, €CIIU OJUH U3
pEareHTOoB COACPKUT MPUMECH

[ToHsiTHE O KOPPO3UU METAIIOB
Illenounbpie METaJIIbI

OKCI/II[BI U TUAPOKCHUIbI HATPHUA U KaJIUs

Illenoyno3eMenbHbIC METAIIJIbI — KAIbIIMI U
MarHui

Baxxnelnme coefMmHeHNs KaJIbIUs
O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN
XKécTroCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

IIpaktuyeckas padora Ne 6 o reme

bu6mmoreka [{OK
https://m.edsoo.ru/00ae0el8

bubmmoreka [{OK
https://m.edsoo.ru/00ae103e

bubmmoreka [{OK
https://m.edsoo.ru/00ael156

bu6moreka [IOK
https://m.edsoo.ru/00ael156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael278

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bubnuoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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"YKécTkoCTh BOJIbI ¥ METO/IbI €€ yCTpaHeHus"

AroMUHUN

AmoTepHBIC CBOWCTBA OKCHJIA U
TUJIPOKCHIA

Keieso

Oxcuppl, THAPOKCH B U cou xkene3a (1) u
xemnesa (1)

O0o001Ienre U cucTeMaTH3aIys 3HAHUI
[IpakTueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxxnennine MeTalIbl M UX COCTUHCHUS
Brruucienus mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, eclii OJIMH M3 PEarcHTOB JaH B
M30BITKE WIIN CONCPIKUT IPUMECH.
Brruncnenns MaccoBoi OJIM BEIXOZA
MPOAYKTA PEAKIINH

O0o001IeHre U cucTeEMaTH3als 3HAHUH
KontponpHas padota Ned4 o teme
«Ba)kHeiine MeTaJlIbl U X COETUHEHUI»
BemectBa u MmaTepuaibl B IOBCEAHEBHOM
JKM3HU YeJ0BEKA

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
cpenbl

Ponp xuMuu B perieHnH SKOJIOTHYECKUX
npobiaem

PesepBHriit ypok. O6001IeHE U

https://m.edsoo.ru/00aelae8
bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
https://m.edso0.ru/00ae1d86

bubmmoreka [{OK
https://m.edsoo.ru/00ae35e6

bu6moreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 750

bubmuoreka [JOK
https://m.edsoo.ru/00ae3f50

bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTEMAaTU3alus 3HaAaHNHI

PesepBHeiit ypok. O600IIeHNE 1
CHCTEeMAaTH3aIlis 3HAHUI

67

PesepBubiit ypok. O60011eHNE 1
CHUCTEeMaTU3alus 3HAHUI
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. B nomomp mkonsHoMYy yuutento. M. FO. I'opkoBenko «Iloypounbie
paspadotku o xumuu K yueOHukam: O. C. I'abpuensna; H. 1. Conuna, M. I1.
Canuna; I'. E. Pyn3urtuca, ©. I'. ®eapamana» 9 kinacc. «Bako», Mocksa 2005 r.

2. B momomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «XuMus».
[TocoGue a1 MKOIPHUKOB CTapIINX KiaccoB U noctynatomux B BY3s1. [Ipoda,
Mocksa 2005 r.

3. B nomomp aburypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AHnpeeBa
«Xumusi». {15 MIKOJIBHUKOB CTApIIUX KJIACCOB M ocTynaronux B BY 361
Teoperndeckue ocHoBEL. Bonpocsl. 3anaun. Tectsl. [lox pemakuueit mpodeccopa
P. A. Jlmguna 3 — e u3nanue, ucnpasiieHHoe. J[poda, Mocksa 2004 .

4. Tabpuensa O.C. [Iporpamma kypca xumuu juist 8-11 kiraccos
o0meoOpa3oBaTeNbHBIX yupexaeHuid. — M.: JIpoda;

5. Tl'abpuensa O.C. Xumusi: 8 kiace : y4eOHUK Jj1s1 00111€00pa30BaTelIbHbIX



yupexaenuil. — M.: JIpoga.

6. I'abpuensn O.C. U3yuaem xumuio B 8 KiL.: quaaktuyeckue marepuaist / O.C.
IMa6puensn, T.B. CmupHoBa. — M.: biuk mtoc

7. Tabpuensu O.C., Bucko6oinukona H.I1., AmykoBa A.B. HactonbHast kHura
yuurtend. Xumus. 8 ki.: Merogudeckoe nocooue. — M.: JIpoda;

8. N'abpuensan O.C., Pyno H.H., TonkynoB B.1. Xumuueckuit s5kcCriepuMeHT B
mikosie. 8 kiacc. — M.: [lpoda

9. MunucrepctBo obpazoBanus Poccuiickoit denepanmu. [Iporpammer s
o01eo0pa3zoBaTeNbHbIX yupexaeHuid. Xumus 8§ — 11 kimaccel. -3-¢ u3ganue,

crepeoturnoe - Mockaa; J{poda, 2002 r. (ctp. 26 — 37).

INPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

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

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

3) http://lwww.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 it y9uTeNss XUMHUH H
Ouonorun)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chas

a_v_nedelju/1-1-0-23



7) https://resh.edu.ru/






