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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil 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
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
npeaMeTa, yCTaHaBIUBACT o0s13aTebHOE peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYEHUS XUMHUM C  Y4E€TOM  MEXKIPEAMETHBIX M
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00111eT0 oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIYKUT OCHOBOM s (POPMUPOBAHUS MHPOBO33PEHUS
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, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

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



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B KOJIOTHUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHeM 0a30BOM HAYKH XMMHUH Ha ONpPEAeIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa cojepkaHusi MPOrpaMMbl MO XUMHU C(OpMHUpOBaHA HA 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 OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHUS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3H;

— 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 (YHKIIUU OOBSCHEHHUS M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
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 wW3ydeHMM XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHUN 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 M TEOPETHUUYCCKHUX TMOJO0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

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

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

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TMO3HABATENbHON JEeATEIbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCATbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS W ONBIT, MOJIyYCHHbIE MPH H3YUYECHUU
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUST B OBITY M TPYAOBOM JIEATENBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGuMIs U HANpaBICHHOCTH JalbHEHUIIETO
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 ocHoBaHui. PU3MUECKHE W 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. @uzndyeckue 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHCIOpOJa, HAOII0IEeHNE
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 Boaopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJUIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPTraHUYEeCKUX
COCIMHECHUN.

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

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHBIE 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
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aToMOB  TepBbIX 20 XUMHYECKUX  DIEMEHTOB
[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 IPyINIaM U NEPUOAAM.

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.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHas CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHCJIOT M IIECJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIJISIETCSL 4YE€pe3 MHCMOJb30BaHUE KakK OOIIHUX €eCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiIaccuduKanus, MEePUOAUYHOCTb, HAOJIOACHUE,
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, (DU3WYECKHE BEIMYMHBI, €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 XMMHYECKAsl peaKUusi

[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 COOTBETCTBHUM C IIOJOKEHUEM »3JIeMeHTOB B Ilepmoamueckoit
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 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XUMHYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacTBYIOIIMX B pPEaKIMHU BEHIECTB, MO TEIIoBOMY 3 dexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusX. [IoHsITHEe 0 TOMOTEHHBIX M TE€TEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlll€éHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCUHEHUS), paclio3HaBaHHE HEOPraHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIOBeKa. BakHeumue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CePhl. AJUTOTPONHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTEN Kjacca KHCIOT W crernududeckne). XWMHUYECKHE pPEaKIuy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COENMHEHUSAMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMuueckue cBoiictBa. KpyroBopot azora B npupoje. AMMUak, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJydeHue, PU3NYECKHe MU XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BoAoEMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 3nemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre W XUMUYECKHE CBOMCTBa, JCHCTBHE HA JKHUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
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 xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (1V) n kpemHueBoit kucinore. CHUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHUe 00pa3OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpPUAOB (TaJIOrE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha Ccyiabdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHue, paclio3HaBaHWE MW U3YYCHHE CBOWCTB aMMHUaka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KAYECTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HampspkeHu MetaninoB. dusnyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTambl: mojioxkeHue B [lepuogmyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MAarHMd W KalbLIMK: TOJIOKCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

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

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue 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
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSIT M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BHUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMHCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

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

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (mpeaesnbHas AOMyCTUMAas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpeIMETHBIX CBS3eH NPU HM3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HaOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJIA, DJCKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, CoJTHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC UCKOIAeMBbIC, TOIUIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

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

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH 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 OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICICTBUH W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCHIUTAHMS :

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
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJIEHUS
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
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT 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 IUIAHHUPOBAHMIO M OCYLIECTBICHHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh M XapaKT€pU30BaTh CYIICCTBEHHBIC
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 MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOII0[aTh 3a XOJOM MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJBl M 3alpOChl MPU 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 KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
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 Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeiaTh MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  IPU  PELIEHUU
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 IpyTHE).

PeryasiTuBHbIC YHUBepcaJbHble Y4eOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSTENIBHO COCTAaBISITH WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIAraeMble B yCIOBUU 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbI€ 3HAHUS, YMEHHUS 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 oOyuenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuii: peaxiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAS KOBaJIGHTHAS CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJIEHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

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



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIMTEIBHON AEATEIBHOCTU — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEHue, MOJEIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O W COOMpPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(maxkmyc, heHondTanenH, METUIOPAHXK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALMS, PEaKIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

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

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeOUMHEHUH 1o ¢dopmyiaMm, BUA XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akonHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME MEPHOJBI, COOTHOCHUTD
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIHMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYAOBAaHUEM, a TakKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JAESTENbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJEIMPOBAHUE, DKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
Xumus — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 4 5 bubnuotexa [JOK
' MPaKTHIECKON https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 14 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 18
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. 5 1 bubnuoreka [IOK
' TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopon. [Tonsitue o bubnuoreka [IOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsl. [Tonstue bu6mmoreka [JOK
2.3 6 1 1
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCBI
2.4 HEOPraHMYECKHX 16 1 1 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41837c
COeIMHEHUI
14
TOTO IO pa3Aeny 35

Pasnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
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https://m.edsoo.ru/7f41837c
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Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

Ilepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHYECKHX AJIEMEHTOB /J[.
N. MenneneeBa. Ctpoenue
aToma

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

XUMHYECKASA CBA3b.
OKHUCIINTEIILHO-

3.2

BOCCTAHOBHUTCIIBHBIC

peaknuu

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny

15

OBIIEE KOJIMYECTBO YACOB
10 ITTPOI'PAMME

68
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9 KUIIACC

KosnuuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 10 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 19
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 6 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amoreHsr. https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 5 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COEIMHEHUS.
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 8 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 9 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS.
Hroro no paszneny 28
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Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmpe CBOACTEA METAIIOB. 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 13 https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 4. Xumus u okpy»aiomnias cpeaa
B .
M el B
' . P https://m.edsoo.ru/7f41a636
pooIIEeM.
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
ara uudpoBbie
Ne i/ Tema ypoka Konrtpoabubie | IlpakTuueckue o op
Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xumuu B
1 JKU3HU YejioBeka. Tema u BemecTna 1 bubmorexa HOK
) B ) https://m.edsoo.ru/ff0d210c
MeTobl MO3HAHKS B XUMHH
[IpakTueckas padora Ne 1. [IpaBuna
9 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d227e
000pyI0BaHUEM
3 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d23dc
[TpakTuueckas padota Ne 2.
4 Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [JOK
a N p p https://m.edsoo.ru/ff0d26ca
OYHMCTKHU TIOBAPEHHOW COJIH)
ATOMBI U MOJIEKYJIbI. XUMUYECKHUE
5 aneMeHThI. [IpocThie U C0KHBIE 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d28c8
BeIlleCTBa
3HaKkH (CHMBOJIbI) XUMHUYECKHUX bubnunoreka [JOK
6 1
3JIEMEHTOB https://m.edsoo.ru/ff0d2a6¢c
7 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK
BellecTBa. XUMudeckas popmyrna https://m.edsoo.ru/ff0d2be8
3 BaneHTHOCTh aTOMOB XMMHUYECKUX 1 bubnmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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9 OTHOcUTENbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d2d50
10 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d2eae
11 KonunuectBo Bemniecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d323c
B3anMocBs3b KOJMYEeCTBA, MAacChl U
12 gUciia CTPYKTYPHBIX €IMHU bubmorexa HOK
PYKTYP FIHAT https://m.edsoo.ru/ff0d350c
BEIllECTBA
®dusnyecKrue 1 XUMHUECKHUE SIBJICHUS.
13 [Ipu3Haky U yCIOBHS MPOTCKAHUS bubmorexa OK
p y . p https://m.edsoo.ru/ff0d5230
XHUMHYCCKHAX PEaKITHHA
14 3aKoH COXpaHEHUST MaCCHI BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d37fa
Brruncienust Koau4ecTBa, MacChl
15 BEIIlECTBA 110 YPAaBHCHUSM bubmorexa IOK
M . https://m.edsoo.ru/ff0d3al6
XUMHUYECKUX PEaKIuit
Knaccudukanus xuMmuaeckux
16 €aKIHi (COeTMHEHUS, PA3JI0KEHUS bubmmorexa [TOK
peaid A P ’ https://m.edsoo.ru/ff0d3b88
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
17 sHIuKIoneauct. O6o0meHne u bubnuoreka [JOK
cUCTEMAaTU3aLMs 3HAHUH 10 TEME https://m.edsoo.ru/ffod5708
«BerecTBa 1 XUMUYECKHE PEAKIIHI)
18 KonTtponrHas padota Ne 1 o teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d3f34
19 AHanmu3 KOHTPOJIBHOM pabOTHI. bubnuoreka [IOK

BOSILYX — cmMech ra3oB. CocTaB

https://m.edsoo.ru/ff0d40c4
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Bo3ayxa. Kucinopox — anemeHT u
npocroe BeuecTBo. O30H

duznueckre U XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

20
kucnopoxa. [lonsrue 06 oxcumax https://m.edsoo.ru/ff0d4290
CriocoOsI MoTydeHust KHUCIOpOoia B
21 71a00paTOPHH U TPOMBIIUICHHOCTH. bubmnorexa IIOK
[IprUMeHeHHe KHCIopoa https://m.edsoo.ru/ff0d4614
TenoBoii 3¢ ekt xumMuueckon
29 peakuuu, OHATHE O bubnuorexa [JOK
TEPMOXHUMHYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d448e
Y SHJOTEPMUUYECKHUX PEAKITUIX
[IpakTueckas padora Ne 3.
23 [Tonyuenue u cobupanue Kucaopoa bubnmorexa [JOK
v Up poaa, https://m.edsoo.ru/ff0d497a
W3Y4EHUE ero CBOICTB
24 Boaopon — sneMeHT u mpocToe bubmuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4790
o5 dOu3nvecKrue U XUMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
BOJIOpOJIA https://m.edsoo.ru/ff0d4c4a
26 IlousaTre o KucaoTax U COJISIX bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2
97 CriocoOsl mostyueHust BOAOPOIa B bubnunoreka [JOK
naboparopuu. [IpumeHeHre Bo1opoaa https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4.
28 [Tonydyenue u cobupanue Bogopoaa bubmorexa HOK
ya Vp AOPOA, https://m.edsoo.ru/ff0d4dd0
W3Yy4YEHUE €ro CBONCTB
29 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d50d2
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Brrunciienus o0béMa, KOIHYECTBA

30 BEII[ECTBA ra3a 1o U3BECTHOMY €T0 bubmorexa LIOK
. https://m.edsoo.ru/ff0d4dd0
KOJIMYECTBY BEILIECTBA, 00BEMY
BrruncieHuss 00EMOB ra3oB 10
31 YpaBHEHUIO PEaKIIMKM Ha OCHOBE brbmmorexa [OK
. . https://m.edsoo.ru/ff0d4f42
3aKOHA 00BEMHBIX OTHOIIICHHI ra30B

32 dusnvecKkrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d542e

33 CocraB ocHoBanuii. [lonsitue 06 bubnuoreka [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d55a0
Bona kak pactBoputens.

34 Hacrenmennsie 1 HeHaCBIIIIEHHBIE bu6moreka [IOK
pacTBOpbl. MaccoBas J10JIs BelllecTBa https://m.edsoo.ru/ff0d5708
B pacTBOpe
[TpakTuueckas padota Ne 5.

35 [IpurotoBiieHre pacTBOPOB C bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM 0Jen https://m.edsoo.ru/ff0d587a
pacTBOPEHHOTO BEIIECTBA
O06o00IIcHNE B CHCTEMAaTH3aLIHs
3HaHUM No TemaM: «Bo3ayx.

36 Kucnopon. [lousitue 06 okcumax», bubnuoreka [JOK
«Bonopoa. [TousiTue o KucIoTaXx U https://m.edsoo.ru/ff0d59e2
colsax», «Boma. PactBopsl. [lonsitne
00 OCHOBAHUIX»

KonTtponsnas pa6ota Ne 2 mo Temam:
«Boznyx. Kucnopoa. Ilonstue 06 BuGmiorexa LIOK

37 okcuaax», «Bonopon. Ilonsatue o

KHUCJI0Tax U COJIAX), «Bona.
PaCTBOpLI. [TonsiTHE 00 OCHOBAHUIX»

https://m.edsoo.ru/ff0d5b40
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AHanu3 KOHTPOJIBHOHN pabOTHI.

38 Oxcuppl: cocTaB, KIacCUpUKALIUS, bubmorexa HOK
https://m.edsoo.ru/ff0d5eba
HOMEHKJIaTypa
39 [Tonyyenue oxcu0B bubnuorexa [JOK
https://m.edso0.ru/ff0d6342
40 DOuU3NYeCKre U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
KHUCJIOTHBIX, OCHOBHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
41 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
42 [Tonyyenue ocHOBaHUI bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenue KucioT bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2
46 dOu3nvecKrue U XMMHUYECKHE CBOMCTBA bubnmuoreka [JOK
KHUCJIOT https://m.edso00.ru/00ad9474
47 AMdoTepHbIE OKCUIBI U THAPOKCHIBI bu6mmoreka [JOK
https://m.edso00.ru/00ad9b7c
48 Conu (cpenHue): HOMEHKIIATYpa, bubnnoreka [JOK
(bu3uYecKue CBOMCTBA https://m.edsoo.ru/00ad9a50
49 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
CpPEOHUX COJIEU https://m.edsoo.ru/00ad9ch2
IIpaktuyeckas pabora Ne 6. Pemenue BuGmorexa 1IOK
50 SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME

«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX

https://m.edsoo.ru/00ad9ela



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
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

COEIMHEHUI

I'enetnueckas CBA3b MCKAY KJIaCCaMU

bubmuoreka [JOK

51 .
HEOPraHUYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9ffa
O0001Ienre U CHCTEMATH3ALUS
52 3HaHui "OCHOBHBIE KIACChI bubmorexa [TOK
“n https://m.edsoo.ru/00ada52c
HEOPraHUYECKUX COCTMHEHUI
KontpoabHasg padora Ne 3
53 "OCHEBHHG KJ'II;CCI)I HEOPraHNYECKUX bubmorexa HOK
“n P https://m.edsoo.ru/00ada52c
COEeAUHEHU I
[TepBbie MOMBITKH KIacCUpUKAITIH
54 XUMHYECKHX 31eMeHTOB. IloHsaTre o bubmorexa HOK
’ https://m.edsoo.ru/00ada342
rpynmnax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
bu6mmoreka [IOK
55 XUMHYECKUX anemeHnToB JI. W.
https://m.edsoo.ru/00adaébc
Menpgeneera. /. 1. MenneneeB —
Y4EHBIN, MEeIarOT U TPaXIaHIH
56 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada824
CtpoeHue AIIeKTPOHHBIX 000JI09eK
57 aTOMOB XHMHUYECKUX IIEMEHTOB bu6mmoreka [JOK
[Tepuonunueckoit cucrems /1. U. https://m.edsoo.ru/00ada96e
Menneneesa
XapakTepucTUKa XUMHUYECKOTO
58 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonnueckou cucreme /1. U. https://m.edsoo.ru/00adaab8
MenaeneeBa
59 DNEKTPOOTPULIATENIBHOCTh ATOMOB bubnuoreka [IOK



https://m.edsoo.ru/00ad9ffa
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XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adac34

60 KoBanenTnas HenosisipHas bubnmoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas nousipHas XumMu4eckas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 HMonHas xuMHu4eckasi CBA3b bubmmoreka [{OK
https://m.edsoo.ru/00adae28
63 CrerneHb OKUCTCHUS bubnuorexa [JOK
https://m.edso00.ru/00adb076
64 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
O06o01enre U cucTeMaTru3arus
3HaHuM no TeMaMm «llepunoanueckuit
3aKoH U [leproanyeckas cucrema
bu6mmoreka [IOK
65 XUMHYECKUX anemeHnToB JI. W.
https://m.edsoo.ru/00adb486
MenneneeBa. CTpoeHue aroMma» u
«Xumnueckas cBsA3b. OKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN)
KontponbHas padoTta Ne 4 o remMam
«lTepnoanmyeckuii 3aK0H 1
[Tepuoauueckas cucrtema
bubnuoreka [JOK
66 XUMHYECKUX aemeHnToB Jl. W.
https://m.edsoo.ru/00adb33c
MenneneeBa. CTpoeHue atoma» u
«Xumudeckas cBsi3b. OKUCITUTEIBHO-
BOCCTAHOBHTEJIbHBIE PEAKITUN)
67 AHanu3 KOHTPOJBHON pabOTHI bubnuoreka [IOK
https://m.edsoo.ru/00ad9ch2
68 PesepBHBIN ypOoK bubnuoreka [IOK

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoandecTBO 9acoB

Ne Konrpoas | IlpakTuy DJIeKTpOHHbIe N poBbIe
Tema ypoka
n/n Bcero HbIE eCKHue OﬁpaSOBaTeJH)HI)Ie pecypcChbl
padoTsbI padoThI
Ilepnoanueckuii 3akoH. Ileproamueckas
1 c f eMa ec ane Z oB JI. 1 1 bubmrorexa LIOK
HCTEMA XUMUYECKUX 3j1eMeHToB J]. 1.
https://m.edsoo.ru/00adb59e
Meneneera
Crpoenne aroma. 3aKOHOMEPHOCTH B
2 3pe e CBOIIC eIZ: 3JIEMEHTO 1 bubmmorexa LOK
W3MEHEHUN CBOMCTB XUMHUYECKUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukarus, HOMEHKIIaTypa u CBOMCTBa 1 bubnuotexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xuMuueckoil CBS3U U THIIEI 1 bu6moreka [IOK
KPUCTAJUTHIECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsnas padorta Ne 1 mo teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
AHalIn3 KOHTPOJIBHOM pabOTHI.
5 K o p p . 1 bu6mmoreka [JOK
naccu(UKaysg XUMUYCCKHX PEaKIUH 110
1 peardt https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM IPU3HAKAM
[ToHsATHE O CKOPOCTH XMMUYECKOHN peaKIIuu.
7 H P peaxt 1 bubnuoreka [JOK
OHSTHE O TOMOT€HHBIX M I'€TePOTCHHBIX
P https://m.edsoo.ru/00adbe9a
peaxiusax
IlouaTre 0 XUMHYECKOM PaBHOBECHUH.
p bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKuun U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOT'O paBHOBCCHUS

9 OKHCIIUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI bubnuorexa [JOK
https://m.edsoo.ru/00adcade
10 Teopus 31E€KTPOIUTHUECKOMN IUCCOLMALINH. bubnuorexa [JOK
CuiibHbIC 1 clla0ble 3JICKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 DNEKTPOTUTHIECKAs JUCCOLMAIIHS KUCTIOT, bubnuotexa [JOK
OCHOBAHUI U coJie https://m.edsoo.ru/00add448
12 HoHHbIE ypaBHEHHUSI peaKkIuil bubnuorexa [JOK
https://m.edsoo.ru/00add5d8
X N
13| mporcrasnemi 08 sncxpommrseckor BuGmorera LIOK
pest p https://m.eds00.ru/00addsb?
IHUCCOLMAIIAT
X N o
| s o
pelt P https://m.edsoo.ru/00add9d4
IHUCCOLMAIIAN
X < <
. Hel:vnzqzcmede CfZPéC;B: cozen B CB:CTeOU BuGmorexa LIOK
I TaBJICHUI JIEKTPOJIUTHYECKON
pelt P https://m.edsoo.ru/00addd12
IUCCOLIMAIAN
16 [TonsiTue o ruapoIM3e coieit bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa
[IpakTuueckas pabota Ne 1. Pemenue bubnuoreka [JOK
17
SKCIIEPUMEHTAIBHBIX 337134 https://m.edsoo.ru/00addec0
00600 I
18| rewe Onexmpommmcora mccommams, buGnuorera LIOK
P g HHatit. https://m.edsoo.ru/00addfe2
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
K 6oTa Ne 2
OHTpOJIbHAs paboTa 10 TEME BuGmiorexa 1IOK
19 «DNEeKTPOJIUTUYECKAS TUCCOLIUALINSL.

XHMHYECKHUE pCaKknuu B paCTBOpaAX»

https://m.edsoo.ru/00ade104
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Ananu3 KOHTPOJIBHOH paboTsl. OOmmas

bubnuoreka [IOK

20 xapakrepuctuka 31eMeHToB VIIA-rpymrsl https://m.edsoo.ru/00ade348
21 Crpoenne u GU3NIECKUE CBOWCTBA ITPOCTHIX bubnuorexa [JOK
BEILIECTB — raJIOr€HOB https://m.edsoo.ru/00ade488
29 XWMHUYECKHEe CBOMCTBA raJIOTCHOB bu6mmoreka [{OK
https://m.edsoo.ru/00ade64a
23 Xnoposojopoa. ConsHas KUCI0Ta bubnuorexa [JOK
https://m.edsoo.ru/00ade64a
24 [IpakTnueckas padora Ne 2. [Tonydenue bubnuorexa [JOK
COJISTHOM KUCITOTHI, H3y4ueHHE € CBONCTB https://m.edsoo.ru/00ade802
BerurciieHus Mo ypaBHEHUSIM XHMHYCCKHAX
25 peakui, ecim OJZI/II)H W3 PEarcHTOB JIaH B bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
M30BITKE
OO6mrast XxapakTepucTuka 31eMeHTOB VIA- bubnuorexa [JOK
26
rpymmsl. Cepa https://m.edsoo.ru/00adec8a
97 CepoBogopon bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a
28 Oxcunpl cepbl. CepHas KUCIOTa: (GU3UIECKUE U bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adeea6
XUMUYECKUE PeaKlnu, JIeXkKaIIle B OCHOBE
29 MIPOMBIIIIJIEHHOTO CIIOCcO0a MOTy4eHus: CEpHON bubnuoreka [JOK
KHCJIOTBHL. XMMHYECKOE 3arPA3HCHHE https://m.edsoo.ru/00adf004
OKpPY’KaIoIllel Cpeibl COSAUHEHUSIMHU CEPhI
30 Brruncinenue MmaccoBoi 10U BEIXOJA bu6mmoreka [JOK
NPOJIYKTa PEaKInu https://m.edso0.ru/00adf180
31 OO1as XxapakTepucTuka 3IeMeHToB VA- bubnunoreka [JOK
rpymnmnsl. A30T https://m.edso0.ru/00adf306
32 AmMmuak bu6mmoreka [JOK
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https://m.edso0.ru/00adf518

33 Conu aMMOHUS bu6mmoreka [{OK
https://m.edsoo.ru/00adf68a
34 [Ipaktuyeckas padora Ne 3. [Tomydenue bubnuorexa [JOK
aMMHUaKa, U3y4eHUE ero CBONCTB https://m.edsoo.ru/00adfc20
35 A3oTHas KHCIIOTa bubmmoreka [{OK
https://m.edsoo.ru/00adfd9c
36 Comnu a30THOM KUCITOTHI bubnuotexa [JOK
https://m.edsoo.ru/00adfebe
37 ®docdop. Oxcua pochopa(V) u dochopuas bubnuorexa [JOK
KUCIIOTa https://m.edsoo.ru/00ae006¢
Hcnons3oBanne HUTpaToB, (hochaToB U coieh
aMMOHMUS B KaY€CTBE MUHEPAIIBHBIX bubnuoreka [JOK
38 . .
ymoOpeHuii. 3arpsa3HeHHe MPUPOTHON CPEIbl https://m.edsoo.ru/00ae027e
COCTMHEHUSIMU a30Ta u docdopa
39 Yrinepon bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e
Okcupl yriaepoaa. IKOJOTHYECKUE
40 Hp06§eMZIr C]ilSiHHBIe C OKCHAIOM bubmmorexa [JOK
’ https://m.edsoo.ru/00ae080a
yriepoaa(1V)
41 YroJsibHasg KACIOTA U €€ COJIU bubmuoreka [{OK
https://m.edsoo.ru/00ae0bf2
42 [Ipaktuueckas pabota Ne 4. [Tonyuenue bubnuoreka [JOK
YIJIEKUCIIOTO Ta3a, U3y4CHUE ero CBOMCTB https://m.edsoo.ru/00ae0el8
43 [TepBoHauanbHBIE TOHATHS 00 OPraHUYECKUX bubnuoreka [JOK
BEIIECTBaX KaK O COSIMHEHHSIX Yriiepoia https://m.edsoo.ru/00ae103e
44 Kpemuuii u ero coeauHenus bubnuorexa [IOK

https://m.edso0.ru/00ae1156
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[Ipaktudeckas padora Ne 5. Pemenue

45 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmmorexa [TOK
. https://m.edsoo.ru/00ae1156
«BaxxHenmme HeMeTauTbl U UX COSTUHCHUS
O06o001IeHe U CUCTEMAaTH3aIisl 3HAHUH 110
46 TEME leaxcHeﬁmHe HeMeTaJEILI U UX butmmorexa LHOK
https://m.edsoo.ru/00ae1278
COCTUHCHUSY
47 Kontponsnas padora Ne 3 o teme bubnuorexa [JOK
«BakHelIne HEMETAJUIBI M UX COCIMHEHMUSDY https://m.edsoo.ru/00ae14b2
AHanu3 KOHTPOJIBHOU paboThl. O0Mmas
48 XapaKTEPUCTHKA XUMUYECKUX DJIEMEHTOB — bubnuoreka [JOK
MmetaioB. CTpoeHue U GU3NIECKHEe CBONCTBA https://m.edsoo.ru/00ae14b2
METaJJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.
49 DNEeKTPOXUMHUYECCKUHN Pl HAPSDKCHUMA Bubnuorexa LIOK
https://m.edsoo.ru/00ae15e8
METaJJIOB
50 OO6mme cnocoObI MOTYYCHUS METaIOB bu6moreka [IOK
https://m.edsoo.ru/00ae15e8
51 [Tonsatue o xoppo3un MeTaioB. CriIaBsl
52 Illenounbpie METaJIIbI bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886
53 OKcuIbl ¥ TUAPOKCHUIBI HATPUS U KAJIUS bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8
54 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbLIHWN 1 bubmuoreka [{OK
MarHui https://m.edsoo.ru/00aelc64
55 Baxneiimme coenuaenns kanbuus. JKECTKOCTh bu6mmoreka [JOK
BOJIBI ¥ CIIOCOOBI €€ YCTpaHeHHS https://m.edsoo.ru/00aelc64
56 [Ipaktuyeckas padora Ne 6. XKEcTkocTh BOIBI bubnuorexa [IOK

1 METOJEI €€ YCTpaHCHUA

https://m.edsoo.ru/00ae1d86
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AroMuHUI

bubnuoreka [IOK

>7 https://m.edsoo.ru/00ae35e6
58 AmboTepHBIE CBOWMCTBA OKCHUJIA U THIPOKCH A
59 Kenezo bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8
60 Oxcupl, ruapokcuabl u cou xemnesa (H u 1) bubnuotexa [JOK
https://m.edsoo.ru/00ae1750
[IpaxTnueckas padota Ne 7. Pemenue
61 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxHeuie MeTajlyibl U UX COCIUHECHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, eclii OJIMH U3 PEareHTOB JaH B
62 M30BITKE WK COJEPKUT MPUMECH.
Brruncnenns MaccoBoi JOJIM BEIXOZA
MPOAYKTA PEAKIIHI
https://m.edsoo.ru/00ae3f50
COCTUHCHUSD»
64 KontponbHas padota Ned4 o teme bubnuoreka [JOK
«BaxHelne METAIUIBL U UX COEIUHEHUS https://m.edso0.ru/00ae4270
65 BemniecTBa 1 maTepualnbl B TOBCEAHEBHOM bu6mmoreka [JOK
YKU3HHU YEJ0OBEKA https://m.edso0.ru/00ae4270
XHUMHYECKOE 3arps3HEHHUE OKPYKaIOIICH
66 cpenbl. Poub XI/IMpI/II/I B pemeHI]jI)IZ)K B bubmmorexa IOK
https://m.edsoo.ru/00ae0d0a
9KOJIOTHYECKUX MPOOIeM
67 PesepBHBbIN ypok bubnuorexa [IOK
https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok bubnuorexa [IOK
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https://m.edsoo.ru/00ad9cb2

IMEPEUYEHB (KOJU®PUKATOP) PACHPEJIEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUS U DJIEMEHTOB COJIEPKAHUS ITO XUMUHU

8 KJIACC
IIpoBepsiemble TpeOOBaHUS K pe3yibTaTaM OCBOCHUN OCHOBHOM 00pa30oBaTe/IbHOM
NMporpaMMmblI
Kon [IpoBepsiemble MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
IPOBEPSEMOTO o0Opa3oBaTeabHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
pe3yJibraTta
1 ITo Teme: «IlepBoHavabHBIC XUMUYECKHUE TIOHITHS
1.1 pPacKpbIiBaTh CMBICJ OCHOBHBIX XHUMHYECKUX TOHATHA: aTOM,
MOJIEKYyJla, XMMHUYECKHH 3JEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOJHAS ¥ HEOJAHOPOJHAs), BAJEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAas M MOJICKYJSIpHasE Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas A0JiI XHMHYECKOTO
AJIEeMEHTa B COSAMHEHUH, MOJIAPHBIM 00BbeM, XUMHUYECKas peaKius,
KjIaccuuKaIMs — peakluuid:  Peakuu  COSJUHEHUs,  peakluu
pa3yIokKeHus, peakuu 3aMEelIeHus, peakiuu oOMeHa,
9K30- W HHAOTEPMHUYECKHE PEaKIUu, TEIUIOBOM 3(P(dEeKT peakiuw,
pacTBOp, MaccoBasi J0Jsl BeIIecTBAa (MPOLIEHTHAs KOHILICHTPAIUsl)
B PacTBOpE
1.2 WUIIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHUYECKHX MOHATHN
Y IPUMEHSTh 3TU TOHSTHS IIPU ONKMCAHUY BEIIECTB U UX PEBPALLEHUN
1.3 UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIi COCTaBIEHUST (HOpMYIT
BEILIECTB U YPABHEHHN XUMHUUYECKUX PEAKLINI
1.4 pPacKphpIBaTb CMBICJI 3aKOHOB COXPAaHEHHMS MAacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo
1.5 ONpeNeNsiTh  BaJEHTHOCTh aTOMOB  3JIEMEHTOB B  OWHApHBIX

COCAUMHCHMAX
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1.6

KJIacCU(ULIUPOBATh XUMUYECKUE peaKUHMH (M0 YUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKLIUU BELIECTB, MO TEIIIOBOMY 3D (PEKTy)

1.7

BBIYUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO W MOJISIPDHYIO MAaCChI
BEILIECTB

1.8

BBIYHCIISITh MAaCCOBYIO JIOJIFO XMMHYECKOTO 3JeMEHTa 1o (Gopmyre
COCTMHEHMUSI,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIICCTBA B PACTBOPC

1.10

MPUMEHSAThH €CTECTBEHHO-HAYUHbIE METOIbI TTO3HAHUS — HAOJIIOICHUE,
U3MEpPEHUE, MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEAJIbHBINA U MBICJICHHBI )

IIo Teme: «BaxxHeiue MpCaACTABUTCIIN HCOPTAHNYICCKHUX BCUICCTBY»

2.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHUUYCCKUX MMOHSTHM: OKCH A, KHUCJIOTA,
OCHOBAHHUC, COJIb

2.2

OTIpENENATh MPUHAIIEKHOCTh BEUIECTB K ONPEAECIEHHOMY KJIaccy
COeIMHEHHUI 1o hopMynam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTI) HCOPTaHUYCCKUC BCIICCTBA

2.4

XapaKTCpHU30BaATh (OHI/ICLIBaTL) 06HII/IC XHMHUYECKHE CBOMCTBA BCIICCTB
Pa3INIHbIX KJI1acCCOB, IMOATBEPIKaAaA OIMMCaHuC IMpuMcpaMu
MOJICKYJIAPHBIX ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKuHﬁ

2.5

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTM OT UX
KAQUEeCTBEHHOI'O COCTaBa, BO3MOXXHOCTH IPOTEKAHUSI XUMHUYECKUX
IIPEBPAILICHUN B PA3JIMYHBIX YCIOBUIX

2.6

CIeIOBaTh  IpaBWIaM  [OJb30BAaHUS  XMMHUYECKOW  MOCYAOH
U J1abopaTOpHBIM 00OpYJAOBaHUEM, a TaKXKE IMpaBHJIaM OOpaIieHus
C BELIECTBAMU B COOTBETCTBUU C WHCTPYKLUMSIMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO TIOJYYECHUIO U COOUPAHHIO
ra3000pa3HbIX BEHIECTB (BOIOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIECHHOW MacCOBOM JOJEH PACTBOPEHHOIO
BEILECTBA, MIAHUPOBATH U MPOBOJUTh XUMHUYECKUE SKCIEPUMEHTHI
[0 pacClO3HaBaHHUIO PACTBOPOB WIEIOYEHM M KHUCJIOT C MOMOILIbBIO
WHANKATOPOB (JTakmMyc, GpeHondTaaenH, METHIOPAHXK U IPYTHE)

2.7

IMPOBOAUTD PACUYCTHI I10 YPABHCHHUIO XUMHYECKOM p€aKunuu

I[To Tteme: «llepmommueckuii 3akoH u Ilepuogmueckas cucrema
xumudeckux aieMmeHtoB JI.W. MenneneeBa. CTpoeHHe aTOMOB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

PaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUH: AP0 aTOMA,
AJIEKTPOHHBIA CJOM aToma, aToOMHas OpOuTallb, paguyc aToma,
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XUMHYECKAsT CBS3b, MOJISIPHAS W HEMOJSpHAs KOBAJCHTHAsl CBS3b,
3JIEKTPOOTPULIATENLHOCTh, HOHHAA CBSI3b, HWOH, KAaTHOH, AaHUOH,
CTCIICHb OKHUCJICHUS

3.2

KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKUEC 3JICMCHTBI

3.3

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuonnueckoit
CUCTEMBbl XMMHYECKUX OJJIEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHas
noarpynmna (A-rpynma)» u «mnobounas noarpynmna (b-rpymma)y,
«MaJjble» U «OOJIBIINE)» TEPHObI

3.4

packpbiBaTh cMmbich Ilepuognueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATH MOHUMAHUE TTEPUOIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKHUX JIEMEHTOB OT UX M0JI0KeHud B [leprnonnueckoit cucreme

3.5

COOTHOCUTH  O0O3HAYeHMs, KOTOpble HUMEIOTCI B  TaOJuIe
«Ilepunonnueckas cucreMa XUMHUYECKUX AJIIEMEHTOB
JA.WN. MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTAaB U 3apsij sAApa, 00IIee YUCIIo
AJIEKTPOHOB U PACIIPEEICHUE UX 110 DJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 9JICMCHTOB B 6I/IHapHLIX
COCAMHCHMUAX

3.7

OoIIpCaAciITb BHI XHUMHYECKON CBA3U (KOBaHCHTHaﬂ )41 I/IOHHEUI)
B HCOPIraHUYICCKUX COCANHCHUAX

IIpoBepsieMble 3JIeMEHThI COAEPKAHUS

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 ITepBoHayabHBIE XUMUYECKUE TTOHSATUS

1.1 [Ipenmer xumun. Posib XMMHUM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSTHUE
BEIIIECTB

1.2 [lonsTE O MeTOoAax MO3HAHUS B XUMHUH. YUHCThIE BEIIECTBA M CMECH.
Crnioco0nI pa3aeneHust cMeceit

1.3 ATOMBI W MOJEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHYECKHX
37eMeHTOB. lIpocThie M CIIOXKHBIE BeHECTBA. ATOMHO-MOJEKYISPHOE
YUYEHUE

1.4 Xumunueckas (opmyna. BaleHTHOCTP aTOMOB XHUMHYECKUX HJIEMEHTOB.

3aKOH IOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHOocuTeNnbHAs aTOMHas Macca.
OTHOCUTENIbHAS MOJICKYJSIpHAaA Macca. MaccoBas JO0JIs1 XHUMHYCCKOI'O
QJICMCHTA B COCANHCHHUHN
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1.5

KomnuecTBo BemecTBa. Moinb. MonsipHas macca. BzauMocBsi3b KOJIM4eCTBa,
Macchl U YHCJIa CTPYKTYPHBIX €IUHUIl BeliecTBa. PacueTsl mo dopmynam
XUMHAYECKUX COCTMHEHUM

1.6

dusnyeckre U XUMUIECKUE SBIICHUS. XUMHUECKas PEaKIUs U €€ MPU3HAKH.
3aKOH  COXpaHEHUsS MacChl  BEIIECTB. XWUMHUYECKHE  ypPABHCHHS.
Knaccudukarmms XUMUYECKUX peaknwil (COSAWHEHUS, Pa3IOoKCHUS,
3aMeIeHus, 0OMeHa)

1.7

XUMHUYECKUNM DKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TIOCYJOM,
C TmpaBuWiIaMud paboTel B JabopaTopud W TOpUEeMaMHU  OOpaIleHHS
Cc 7abopaTopHBIM OOOpYJOBaHUEM, HM3yUYCHUE U ONHcaHue (QU3NUECKUX
CBOMCTB 0Opa3IlOB HEOPraHMYECKUX BEIIECTB, HaOJIOJICHHE (HU3UYECKUX
(rU1aBJieHUE BOCKa, TasiHHUE Jibjla, PacTHUpaHUE caxapa B CTYIMKEe, KUIMECHUE
¥ KOHJICHCAIIUSl BOJIbI) M XHMHUYECKUX (TOpEHHE CBEYM, IPOKATMBAHUE
METHOM TPOBOJIOKH, B3aMMOJICCTBHE Meja C KHCIOTOM) SIBIICHHH,
HAOIIOJICHUEe U OINMMCAaHHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaAKIIUM
(pazyoxeHue caxapa, B3aMMOJICHCTBHUE CEPHOM KUCIIOTHI C XJIOPUIO0M Oapusl,
pasznoxenue runapokcuna meau (II) mpu HarpeBanuwu, B3auMOCHCTBHE
xene3a ¢ pactBopoMm conu Mmeau (II), u3yuenume cnocoOoB paznereHus
cMmecei (¢ MOMOIIbI0 MaruuTa, GuiIbTPOBaHUE, BhIMIAPUBAHUE, JUCTHILISAINSA,
xpomatorpadusi), MPOBEICHUE OYMCTKU TOBAPEHHOW COM, HabI0JIeHUe
U OINHCAHUE PEe3YyJbTAaTOB IPOBEACHUS OINBITA, WUIFOCTPUPYIOMIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHNE MOJIENIEH MOJIEKY (ILIapOCTEPKHEBBIX )

Baxuenme npeacTaBUTEIN HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmeck razos. CocraB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BeniecTBo. HaxoxaeHune Kkuciaopoaa B mpupoe, Pu3nyeckue U XuMUIecKue
cBoiicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kuciaopoaa. CrocoOb
MOJIYYeHUS KUCJIOpOJa B JabOpaTOpUu M MPOMBINUICHHOCTU. KpyroBopot
Kuciopoaa B mpupojie. O30H — altoTpornHast MOAU(PUKAINUS KUCIOPOIa

2.2

TemnoBoit 3 PexT XUMUYECKON peakiuu, TEPMOXUMUYECKUE YpPaBHEHUS,
9K30- U SHAOTEPMUYECKHUE peaKlUU. TOIMIMBO: YroJib U METaH. 3arps3HEeHHE
BO3/lyXa, yCHJIEHNE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bogopon — »snemMenT um mpoctoe BemecTBO. HaxoxxaeHwe Bomopona
B IpHUpOJE, PU3HUECCKHEe U XUMHYECCKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonydeHusi. KucmoTel u conu

2.4

MousipHbIii 00beM ra3oB. PacyeTsl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

dusnyeckue CBOMCTBA BOAbl. Boma kak pacTBoputesb. PacTBOpBL
HacepllieHHble W HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEIIECTB
B BoZie. MaccoBas 10151 BEIIECTBA B paCTBOpPE. XMMUYECKHE CBOWCTBA BOJIBI.
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OcHoBanus. Posb pacTBOpPOB B IPUPOJIE U B KU3HU YenoBeKka. Kpyrosopor
BOABl B MNPHUPOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJIHBIX BOA

2.6

Knaccuduxanus neopranndeckux coenunenuii. Oxcuapl. Knaccuduxanus
OKCUJIOB: coJieoOpa3ytomue (OCHOBHBIE, KHUCIOTHBIE, aMQoTepHbIE)
u  HeconeoOpasyromme.  Homenknatypa  okcumoB.  Duszmyeckue
Y XMMUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcuaon

2.7

OcHoBanusi. Knaccudukanuss OCHOBaHMI: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHOBaHUN. @PU3NYECKHE U XUMHUYECKUE
CBOWCTBA OCHOBaHUM. [lonydyenue 0OCHOBaHUM

2.8

Kucnoter. Knaccudukanus xucinor. Homenknarypa kucinot. dusnyeckue
Y XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaioB H.H. bekerosa.
[Tosmyuenue KucaoT

2.9

Conu. Homenknatypa coneil. @u3nyeckue U XUMUUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comnei

2.10

I'eneTnueckas cBs3b MCIKAY KilIaCCaMU HCOPTraHUYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

XHWMHUYECKUA HKCIEPUMEHT: KA4YE€CTBEHHOE ONPENEIICHHE COAep KaHUs
KHUCTIOpO/ia B BO3/yXe, MOJy4eHHe, COOMpaHue, paclo3HaBaHUE U U3yUYeHUE
CBONCTB KHCIJIOPOJa, HaOJII0IeHNE B3aUMOJECHCTBHUS BEILIECTB
C KHUCJIOPOAOM H YCIOBHS BO3HUKHOBEHHS W MPEKPAIICHUS TOPEHUs
(moxapa), 03HaAKOMJICHHE C 00pa3laMy OKCHJIOB M OMHCAaHUE UX CBOWCTB,
MoJIy4eHHue, COOMpaHHEe, pACllO3HABaHHE M W3YYECHHE CBOMICTB BOJOpOIA
(ropenue), B3aumojencTBue Bojaopona ¢ okcugom Mmeau (II) (Bo3MOxKHO
UCIIOJIb30BaHUE BHJIEOMATEepHalioB), HaOIIO/eHHe O0O0pa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIIEIOBaHNE OCOOEHHOCTEW PAaCTBOPEHHUS BEIECTB
c pa3IUYHON PacTBOPUMOCTBIO, MPUTOTOBJIICHHE pacTBOpPOB
C  OIpPENEICHHOM  MacCOBOM  JOJIEM  PacTBOPEHHOTO  BEUIECTBA,
B3aMMOJICHCTBUE BOABI ¢ METaUIaMHU (HaTpUEM U KaJbliMeM) (BO3MOXKHO
UCIIOJIb30BAHUE BUJIEOMATEPUATIOB), OMNPEACICHUE PACTBOPOB KHUCIOT
U IIeJTo4Ye ¢ TMOMOUIbI0 HWHIUMKATOPOB, HKCCIEIOBaHUE O00pa3loB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJICHUE H3MEHEHUS
OKpacKd HWHJIMKAaTOPOB B pPAacTBOpax KHCIOT M WIEJOYed, HU3yYeHUe
B3aumozeincTeus okcuna meau (I) ¢ pactBopom cepHOIl KMCIIOTHI, KUCIOT
C MeTaJUlaMH, pEakluil HeWTpanu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJIHOTO MeETajljla JAPYTMM W3 pacTBopa CoOJH,
pelieHrne HKCIEepUMEHTANbHBIX 3aJady 1Mo TeMe «BakHeillne Kiaccel
HEOPTraHUYECKUX COCAUHEHUI»
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ITepronnueckuit 3akoH u llepuoanueckas cucreMa XUMHYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB. XUMUYECKas CBsA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

3.1

[lepBble TOMBITKK KJIacCU(PUKAIIMM XUMHUYECKUX dJeMeHTOB. [lonsTue
0 TIpynmax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE U IIETOYHO3EMEIbHbIE
METaJUlbl, TaJlOT€Hbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE OO0pa3zyloT
aMdoTepHbIE OKCUJIBI U THAPOKCHIBI

3.2

Ilepuoanuecknii 3axoH. [lepuoauyeckas cuctemMa XUMUYECKUX JIEMEHTOB
HN.U. MenneneeBa. Koporkonepuonnass M JJIMHHONEpUOAHAS (OPMBbI
Ilepuonnueckorn cucrembl xumudeckux dneMeHToB J[.MI. Menzaeneena.
Ilepuoas!l u rpynnsl. U3nyeckuil cMbICI MOPAIKOBOTO HOMEpPA, HOMEPOB
NEPUOJIA U TPYNIBI dJIEMEHTA

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siep. MI30Tonsl. DnekTpoHbl. CTpoeHnEe
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB NEpBBIX 20 XUMUYECKUX DIEMEHTOB
Ileppuonnueckorn  cucremsl .M.  MenneneeBa.  XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA M0 €ro mnojoxeHuto B Ilepuommyeckoil cucreme
JI.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HU3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TPYINAaM MU IMEPUOJAM.
3nauenue Ilepumonnueckoro 3akoHa U Ilepuoandeckoil  cucTEMBI
XUMUYECKHUX JIEMEHTOB JIJIsl pa3BUTHS HayKu U npaktuku. J[.1. Menneneen
— YYEHBIN U TpaKIaHuH

3.5

Xumnueckass cBs3b. KoBaneHTHass (MOJsipHass W HEMNOJSAPHAsi) CBSA3b.
DIEeKTpOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b

3.6

CrernieHb OKHCJICHUA. OKXHCIINTENEHO-BOCCTAaHOBUTEIIbHBIE PCaKInu.
Hpoueccm OKHCJICHHS B BOCCTaHOBICHUS. OKHCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XVWMHUYECKUA HKCIIEPUMEHT: HU3yueHHE OO0pas3loB BEIIECTB METAJIOB
U HEMETAJJIOB, B3aUMOJICUCTBUE THAPOKCUIA IUHKA C PACTBOPAMU KHUCJIOT
U IIEJI0Yei, MPOBEACHUE OMNbITOB, WUIIOCTPUPYIOIINX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil  (ropeHue,  peakuuu
Pa3NIOKEHUS, COCTUHEHUS)
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9 KJIACC

IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM

NMporpaMMmblI
Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOrpPaMMbl OCHOBHOT'O 00I11€TO 00pa30BaHUs
pe3yibTaTa
1 ITo Teme: «BetiecTBo 1 XuMHUUyeckasi peakiusi»

1.1 pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX TOHSITHH: pacTBOp,
AIEKTPOJIUTHI, HEINEKTPOJIUTHI, AJICKTPOJIUTHYECKAS JTUCCOIUAIIMS,
peakiuu MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOE pPaBHOBECHE,
oOpatumbie u HEOOpaTUMBIC peakiuu, OKHUCJTUTEIBHO-
BOCCTAHOBHUTEIIPHBIC  PEAKIIUM, OKHCIUTEIb, BOCCTAHOBHTEIIb,
OKHCJIEHHWE W  BOCCTaHOBJICHHE, aJUIOTPOMUs, aMQpOTEPHOCTH,
XUMUYeCKass CBs3b  (KOBaJICHTHAs, WOHHAs, MeTa/uInueckKas),
KpUCTAJUTMYECKAsl PEIIEeTKA, CIIJIaBbl, CKOPOCTh XMMUYECKON PeaKIuu

1.2 WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUYECKHX TOHSITHIA
Y IPUMEHSTH 3T MOHSATHUS ITPU OMUCAHUU BEIIECTB U UX MPEBPAILIEHUHN

1.3 COCTaBIIATh YPAaBHEHUS DIICKTPOJUTHYECKOM AMCCOLMALUU KHUCIOT,
HIeJIouei M CoJied, TMOJIHBbIE W COKpAIEHHbIE YpaBHEHHS peakluid
MOHHOTO 0OMeHa

1.4 PacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX peaKIui

1.5 MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peaKIuu

2 Ilo Temam: «Hemeramiel U MX coeauHeHUsA» W «MeTalulbl U HUX
COETMTHEHUS»

2.1 XapaKTepru30BaTh (OMUCHIBATH) OOIIHE U CIEIU(PUIECKAE XUMUIECKUE
CBOMCTBa MpPOCTBIX U CIIOXKHBIX BEIECTB, MOATBEPKAasi ONUCAHHE
npUMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIAi

2.2 COCTaBJISITh YPaBHEHUS PEaKIIMii, MOITBEPKIAIOIINX CYIIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKY BEIIECTBAMM PA3JIUYHBIX KJIACCOB

2.3 MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOKHOCTHU MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHbBIX
YCIIOBHSIX

2.4 CIeI0BaTh  MpaBWaM  TIOJb30BAHUSA  XUMHYECKOM  IMOCYIIOU

U J1a0opaTOpHBIM 00OpPYAOBaHUEM, a TaKXkKe IMpaBuUiiaM oOOpalleHus
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C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKITUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO U COOMPAHUIO
ra3o000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO rasa)

2.5

NIPOBOAUTL PEAKIMH, TIOATBEPKIAIOIINE KAueCTBCHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHI-,
Opomuna-, wuoaua-, kKapOouar-, docdar-, cuiaukar-, cyiabdart-,
TUAPOKCU-MOHBI, KATHOHBI aMMOHHUS, WOHBI M3yYEHHBIX METAJIIOB,
IIPUCYTCTBYIONINE B BOAHBIX PACTBOPaX HEOPTAHMUECKHUX BEIICCTB

[To Teme: «XuMHS U OKpYXKaKOIIAs Cpea»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHNYCCKUX MMOHSITHM: HI[K BCIICCTBA,
KOpPpOo3ust MCTAJIJIOB

3.2

NPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON JAEATEIBHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHME, O0O0OOIIEHUE, CUCTEMATH3aLIUIO,
BBISIBJICHUE MPUUUHHO-CJIEJCTBEHHBIX CBA3€M — JIJ11 U3y4YE€HHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUM; €CTECTBEHHO-HAYUYHBIE METOJIbI
MO3HAHUS — HAOII0CHUE, U3MEPEHUE, MOJIETUPOBAHNE, YKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN)

IIpoBepsieMble 3jIeMEHTbI COdEP:KAHUS

Kon

[IpoBepseMblii JIEMEHT COAEPKAHUS

1

BemecTBo n xumunueckas peakuus. [loBropenne

11

[Tepuonnueckuit 3axoH. [lepuoguueckas cucTeMa XMMUUYECKUX BJIEMEHTOB
.. Menneneea. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HU3MEHEHUH
CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kaaus, KaJabLUs
U HUX COCAMHEHMH B COOTBETCTBHM C IIOJIOXKEHHEM DJIEMEHTOB
B [lepronyeckoit cucTemMe U CTPOEHUEM X aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTATIIUYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THNA KPUCTAJUIMYECKOMN
pPEIIeTKH W BUJA XUMHYECKOW cBsizu. Kiaccudukanus m HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB (MEXIyHAPOHAs U TPUBUAJbHAS). XUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKNX BEIIECTB

1.3

Knaccudpukanus XuMHUUECKHX peakUuid 1O Ppa3jIuyHbIM MPHU3HAKAM
(MO 4YuCay M COCTaBY y4YacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
3 dekTy, 10 M3MEHEHUIO CTENEHEW OKUCIICHUS XUMHYECKUX 3IJIEMEHTOB,
0 00PaTHUMOCTH, MO YYacCTUIO KaTalu3aropa). JK30- U SHIOTEPMHUUECKHUE
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peaKIuu, TePMOXHUMHUYCCKHE ypaBHEHUS. [IOHATHE 0 CKOPOCTH XUMUYECKOM
peaKIuu

1.4

[lonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonaTue
O TOMOTE€HHBIX M TETepOTeHHbIX peakuusax. [loHsTHE O XHMHYECKOM
paBHOBecuU. DakTOpbl, BIMSIONIME HA CKOPOCTh XHMHYECKOW peakuuu
U TIOJIO’KEHHE XUMUYECKOTO PaBHOBECHS

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC pcaKuum, SHCKTpOHHBIfI Oajanc
OKHCJIMTEJIbHO-BOCCTAHOBUTEIBLHOMU peaKkuunu. CocraBnenue ypaBHeHI/Iﬁ
OKHCJIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIIOJIB30BAHHUCM MCTOOA
QJICKTPOHHOTO Oaranca

1.6

Teopus BJIEKTPOJIUTUYECKON JIUCCOLMALUH. DIIEKTPOJIUTHI
Y HEANEKTPOIuThl. KaTHOHbI, aHHOHBI. MEXaHU3M JUCCOLIMAIUM BEIIECTB C
Pa3IMYHBIMU BUAaMU XUMHUYECKOM cBs3U. CTeneHs guccouranuu. CUIIbHbIC
U cia0blie JICKTPOJUTHI. Peakiuu MoHHOTO oOMeHa. Y CIOBUS MPOTEKAHUS
peakIuii MOHHOTO OOMEHa, TOJIHBIE U COKpAIllcHHbIC MOHHBIC YpaBHEHUS
peakuuii. CBOMCTBAa KUCIIOT, OCHOBAHUN U COJIEH B CBETE NPEACTaBICHUMN
00 SJIEKTPOTUTUYECKON aucconuanui. KauecTBeHHbIE pEeaklud Ha HOHBI.
[TonsTHe 0 TUapOIU3E COJIer

1.7

XHUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJIEHHUE ¢ MOJICISIMH KPUCTALTHYECKUX
pEIIeTOK HEOPraHWYECKHX BEIIECTB — METAUIOB M HeMeTauioB (Tpaduta
W anMmasa), CJOXHBIX BEIIECTB (XJIOpUJa HATpHs); HCCIeI0BaHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMu OT BO3JCHCTBHS Pa3TUIHBIX
(bakTOpOB; HCCIEIOBAaHHE DJEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mporecca  JUCCOLMAlUM  KHUCJIOT, Ieiaodel U cosedl  (BO3MOYXKHO
VICIIOJIb30BaHUE BUJICOMATEPHAIIOB); MIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKK TIPOTCKAHHWSA peakIuii HOHHOTO oOOMeHa
(oOpa3zoBaHHME oOcajKa, BBIJICICHHE Ta3a, OOpa30BaHHUE BOJbI); OIIBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA
(ropeHue,  peakud  Pa3IOKEHHUS, COCIMHCHHS);  pacrlo3HAaBaHHUE
HEOPraHWMYECKUX BEIICCTB C IOMOIINBIO KaUYeCTBEHHBIX PEaKIuii Ha HOHBI;
peleHrne SKCIEPUMEHTAIbHBIX 3a71a4

Hemeranisl u ux COCIMHCHUA

2.1

OO6mrast xapakrepucThKa TaloreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHwe U (Pu3NuecKue CBOICTBa
IPOCTHIX BEIIECTB — raJIOT€HOB. XMMUYECKHE CBOMCTBA HA MpPHUMEpPE XJI0pa
(B3auMOJIeCTBUE C METAJIJIAMH, HEMETAJIJIAMHU, IIEJI0YaMHt ). XJIOPOBOJAOPOI.
ConsiHasi KUCIIOTa, XUMHUYECKHUE CBOMCTBa, MOJy4YE€HHE, MPUMEHEHUE.
JlelicTBHE XJIOpa M XJIOPOBOJOPOJA HA OpraHu3M 4YeJoBeka. Baxneunmmue
XJIOPUBI U UX HaXOXKJAECHUE B MPUPOJIC
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2.2

O6mas xapakrepucThka 351eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapakTepHble cTemneHu OkucieHusa. CTpoeHune u (u3HUecKue
CBOMCTBAa TMPOCTBIX BEIIECTB — KHUCIOPOJAa M CEphL. AJIOTPOIHBIE
MOIU(GUKAUKA ~KUCIIOpOAa M Cepbl. XUMHYECKHE CBOWCTBA CEpBHI.
CepoBomopos, cTpoeHue, (pu3ndeckne U XUMHYECKHe CBOWCTBA. OKCHIBI
Cepbl Kak TMpPEACTAaBUTENM KHUCJIOTHBIX OKCHAOB. CepHas KHCIOTa,
du3znueckre U XMMHUYECKUE CBOMCTBa (00IIME KaK MpPEACTaBUTENS Kiacca
KUCIIOT U crnenuduyeckue). XUMHUUECKUE PEAKIUHU, JIeKalue B OCHOBE
MPOMBIIIUIGHHOTO CMoco0a TONydeHUs CepHOW KHUCIOTHL. [IpuMmeHeHwme.
Comu cepHOW KHCIIOTBI, Ka4yeCTBEHHAas peakius Ha CyJab(paT-HoH.
HaxoxneHue cepbl U ee COeJUHEHHI B MPUPOJIe. XUMHUECKOE 3arps3HEHHE
OKpY’KaroIen cpeibl COeTMHEHUSIMU CEePBI (KUCIIOTHBIE TOK/IH, 3arPSI3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpALICHUS

2.3

O6mas xapaxktepuctuka 31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTEINEHU OKUCIEHUA. A30T, pacnpOoCTPaHECHHE
B mpupojne, ¢u3MuecKue MU XUMUYECKHe CcBoicTBa. KpyroBopor azora
B Mpupoje. AMMHAK, €ro (U3NUECKHe U XUMUYECKHE CBOMCTBA, MOTyYeHUE
u npumeHeHue. Conu aMMoOHMS, UX (PU3NYECKHEe U XMMUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbl aMMOHMS. A30THas KACIIOTA,
ee ToJiyueHue, (uMyeckue W XUMHUYECKHME CBOMCTBa (oOmIume Kak
npelcTaBUTeNsl Kjacca KUCIOT H  crneuuduueckue). Hcnonb3oBanue
HUTPATOB U COJIEl aMMOHMS B KadyeCTBE MUHEPAIbHBIX YI0OpEHUH.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpeabl COEAUMHEHUSMH a30Ta
(KUCIIOTHBIE TOXKIH, 3arpsI3HEHUE BO3/1yXa, IIOUBBI U BOJIOEMOB)

2.4

®dochop, amwrorpornHble  Momubukanuu  Gocdhopa,  GUBUIECKHE
u xummudeckue cpoiictBa. Oxcun docdopa (V) u docdhopnHas kucnora,
duznueckne MW XUMUYECKHE CBOWCTBA, TMoiydeHue. Vcmonb3oBaHue
docdaToB B KauecTBE MUHEPAITBHBIX yI0OpEHUN

2.5

OO6mrast xapaktepucTrka meMeHToB [VA-rpynmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCJIEHHUS. YTIEepoHd, aUIOTPOIHBIE
Moau(UKalUY, PACIPOCTPAHEHUE B TPHUPOAE, PU3NUECKUEe U XUMUYECKUE
cBoiictBa. Ajcopbuusa. KpyroBopor yriepoma B npupoge. OKCUIbI
yriaepona, ux (U3NYECKHUe U XUMHYECKUE CBOICTBA, NEHUCTBHE Ha >KUBBIE
OpraHu3Mbl, TOJIyYeHUE U MPUMEHEHHE. OKOJOTMYECKHE MPOOJIEMBI,
cBs3aHHbIE ¢ okcuaoM yriaepona (IV); rumores3a rino0asbHOTO MOTEIICHUS
KIUMaTa; TapHUKOBBIM d3(dekr. YrompHas KHCIOTAa M €€ COJH, WX
dbu3nvyeckue M XUMUYECKHUE CBOMCTBa, TOJYYEeHHUE U MPUMEHEHHE.
KauecTBeHnHast peakuus Ha kapOoHaT-uoHbI. Mcmonb3oBaHue KapOOHATOB
B OBITY, MEIMIIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO35IUCTBE
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2.6

[lepBoHauanbHbBIE MOHITHUS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COSIUHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3THICH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHas
kuciora). Mx coctaB u xumuyeckoe ctpoeHue. I[lonarre o OMOIOTHYECKHU
BaKHBIX BEIIECTBAX: JKHUpax, OelikaxX, yIrJeBoJaX — U UX POJIM B JKU3HU
yesoBeka. MarepualibHOE €JUHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COCTMHCHUN

2.7

KpemHunii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, MOJY4YECHHE
u npumeHeHue. CoearHeHus] KpeMHuUsl B npupoje. O6mue npeacraBieHus
00 oxcume kpemuus (IV) u kpemHueBod kuciore. CHIMKATBI, HX
UCIIOJIb30BaHUEe B OBITY, MEIUILMHE, MPOMBIIIJIEHHOCTH. Baxueiue
CTpPOUTENbHBIE  MaTepualibl: KepaMHKa, CTEeKJIO, LEMEHT, OeTOoH,
xene300eroH. [IpoOnemMbl 6Ge30macHOrO HCMOIb30BAHUSA CTPOUTEIBHBIX
MaTepHuasoB B IOBCETHEBHON KU3HU

2.8

XVMMHUYECKHUI SKCTICPUMEHT: H3yUYCeHHUE 00Pa3I[0B HEOPTaHMYCCKUX BEIIIECCTR,
CBOWCTB  COJISTHOW  KHCJIOTBI, TIPOBEJCHHUEC KAUECTBEHHBIX  PEaKIIHii
Ha XJIOPUA-HOHBI W HAOJOJICHWE TPU3HAKOB WX IPOTCKAHUS; OIIBITHI,
oTpaxaroniue (QHU3NYCCKUE W XUMHUYCCKHE CBOMCTBA TaJlOTCHOB M UX
COEIMHEHUI (BO3MOKHO HCIOJIB30BAHKIE BUIEOMATEPHAIIOB); O3HAKOMIICHHE
¢ o0OpasuamMu XJ0puI0B (TaJOr€HUI0B); O3HAKOMIIEHHE C 00paslamMu Cephbl
U ee COeAMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPHAIIOB);
HaOJtoIeHne  mpollecca  OOyrJIMBaHUSL — caxapa  TOJA  JIEWCTBHEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHI; WM3YYEHHUE XHMHUYECKHX CBOWCTB
pa30aBICHHON CEpPHOW KHUCIOTHI, IMPOBEJCHUE KAdeCTBEHHON peaKIMH
Ha cynb(paT-uOH M HaOIIOJIEHHE MPHU3HAKA €€ MPOTEKaHUs;, O3HAKOMJICHHE
¢ pusnueckuMu cBoiicTBamMu a3ota, hochopa u ux coequHEHNN (BO3ZMOXKHO
UCITOJIb30BaHUE BHUEOMATEpPHaIoB), oOpasmamMu a30THBIX M (OChHOPHBIX
yIoOpeHuii; MmoydeHue, coonupanue, pacrlo3HaBaHHe U U3YYEHHE CBOWCTB
aMMUaKa; IpoBe/IeHNEe KaueCTBEHHBIX PEaKlUii Ha MIOH aMMOHUS U docdat-
WOH ¥ U3Yy4YCHHE TPU3HAKOB MX TMPOTECKaHUs, B3aWMOJCHCTBHE
KOHLIEHTPUPOBAHHOW  a30THOM  KHCIOTBI €  MeIblo  (BO3MOYKHO
UCIIOJIb30BaHUE BHUJICOMATEPHANIOB); U3YUCHUE MOJENEeH KPUCTAUITMUECKUX
pemieTok anmasa, rpadwura, dymnepeHa; O3HAKOMIIEHHE C TIPOIECCOM
afacopOIM  pPAacTBOPEHHBIX  BEMIECTB  AKTUBUPOBAHHBIM  YIJIEM
U YCTPOMCTBOM WPOTHMBOTa3a; TMOJydYeHHUE, COOMpAHHE, PACIIO3HABAHHE
Y U3YYCHUE CBOMCTB YIIIEKUCIIOTO Ta3a; MPOBECHNE KAYeCTBEHHBIX PEAKIIHA
Ha KapOOHAT- W CWJIMKAT-UOHBI M W3y4Y€HHE NPHU3HAKOB WX MPOTCKAHUS;
O3HAKOMJICHHE C TPOIYKIHUEH CHIMKATHOW MPOMBIIIJICHHOCTH; PEIICHUE
OKCIIEPUMEHTATBHBIX 3a7ad 1o TeMme «BakHeWlmne HEMETalulbl U WX
COCITMHEHUS

MeTaibl U uX COCANHCHUA
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3.1

OO61mas xapakTepUCTHKAa XUMHYECKUX AIEMEHTOB — METAJJIOB HA OCHOBaHUU
UX TOJOXeHUus B llepmoandeckoll CUCTEME XUMHUYECKUX DJIEMEHTOB
JA.N. MenneneeBa u  crpoeHuss aroMoB. CTpoeHHE  METaJIOB.
Merauindeckass CBA3b M METAUIMYECKAsT KPUCTAJLIMNYECKAsl peEIIeTKa.
DIEKTPOXUMHUYECKUH P HANIPSKEHU METAJIOB

3.2

duznueckue M XUMHYECKHE CBOMCTBAa MeTauioB. OOIIHE CIIOCOOBI
MOJTYYCHUS METALIOB. [TOHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CITOCOOBI
3aIUTHI UX OT Koppo3un. CIuiaBhl (CTadb, YyTYH, JIOPATIOMHHHUN, OpOH3a)
U X IPUMEHEHHUE B OBITY ¥ TIPOMBIIIJICHHOCTH

3.3

[lesouHbIe METAIIBL: TTON0XKEHUE B [leproinueckor cucTeMe XUMUYECKUX
anementoB J[.MI. MenneneeBa; CTpO€HHE UMX AaTOMOB; HAaXO0XIECHHUE
B mnpupojsie. dusnyeckre M XUMHUYECKHE CBOMCTBA (HA MpUMEpe HATPUs
u Kanusi). OKCUJIbl U TUPOKCUABI HATPUS U Kanud. [[puMeHeHne 1me109HbIX
METAJIJIOB U UX COCIUHCHUM

3.4

[IlenroyHO3eMENbHBIE ~ METAJJIBI MarHdi W KaJbLUA: TOJ0XEHHE
B llepuoguueckoin cucreme xumuueckux siemeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaXOXJEHHUE B Mpupojie. Pu3nueckue U XUMUYECKHE
CBOMCTBAa MarHus M Kaiblius. BakHelme coeMHEHMs KaibIUsa (OKCHI,
TUAPOKCHU, COJN). JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS

3.5

AnroMuHui: nojoxkeHue B Ilepuoandeckod  cUCTEME XMMHYECKUX
sanementoB JI.M. MeHaeneeBa; CTpoeHHE aToMa; HaXOXKAEHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUE CBOMCTBA almOMUHUA. AM(OTEpHBIE CBOMCTBA
OKCH/JIa U TUAPOKCUJIA aTFOMUHUS

3.6

Keneso: monoxenue B lleproanyeckon CUCTEME XUMHYECKHUX 3JIEMEHTOB
.. MenaeneeBa; CTpOCHHUE aTOMA; HAXOXKIACHUE B npupoae. Ouzndeckue
U XMMHUYECKHEe CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U cofu xene3a (II)
u xene3a (III), ux cocras, cBOMCTBA U MOTyYEHUE

3.7

XUMHUYECKUA SKCIIEPUMEHT: O3HAKOMIIEHHME C o0pa3lamMud METajIoB
¥ CIUIABOB, WX (PU3MYECKUMU CBOMCTBAMU; U3yUEHHUE PE3yTbTATOB KOPPO3UHU
METaJJIOB (BO3MOKHO MCIIOJIB30BAHHE BUJICOMATEPUANIOB), OCOOCHHOCTEH
B3aUMOJECHCTBUSl OKCHAA KajblUs U HATpus C BOAOW (BO3MOXKHO
UCII0JIb30BAHUE BUIEOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB JKECTKOM BObI;
mpoliecca TOpPEHHsI jKelle3a B KUCIopoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaIoOB); MPHU3HAKOB TMPOTEKAHUS KauyeCTBEHHBIX pPEaKLUil
Ha MOHBI (MarHusi, Kajablusl, allOMUHUs, IuHKa, *kene3a (I1) u xenesa (III),
Menu (II); HaOmroneHre W omMcaHHE MPOLIECCOB OKpAIMBAHUS IJIAMEHU

HOHaAMHM  HaTpuA, Kalud MW  KaJlblMA (BOBMO)KHO HCIIOJBb30BaHUC
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BUJIEOMATepUaioB); HCCieAoBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHU]IA
QTIOMUHUS M TUJPOKCUJIA IMHKA; DPEIICHUE HKCIEPUMEHTAIBHBIX 3aaay
o Teme «BaxkHeilre MeTamibl U UX COeMHEHUS

XUMUs U OKpy>Karolas cpeaa

4.1

Hogeie MmaTepuainsl u TexHonoruu. BemecTBa 1 MaTepralibl B IOBCEAHEBHOM
YKU3HU YeJI0BeKa. XUMHUS U 310pOBbE. be30macHOe UCIOIb30BaHUE BELLIECTB
U XUMUYECKHUX peakiuil B ObITy. [lepBas momolih npu XUMUYECKUX OKOTax
Y OTPABJIEHUSX

4.2

OCHOBBI  JKOJIOTMYECKOW TI'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
okpyxaromieir cpeasl [IJIK. Ponb XuUMUM B pEIIEHUM HSKOJIOTHYECKUX
npoOsneM. [IpupogHbie HCTOYHUKH YTIIEBOIOPOJIOB (YroJib, TIPUPOIHBIN a3,
He(Th), MPOAYKTHI UX NMEPEPaOOTKU, UX POJIb B OBITY ¥ IPOMBIIIIICHHOCTH

4.3

XUMHUYECKUNA IKCIIEPUMEHT: HM3Y4YCHHE O0paslloB MarepuajioB (CTEKIIO,
CILJIaBbl METAJIJIOB, MOJIUMEPHBIE MAaTEPUAITBI)
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NEPEYEHDb (KOAUD®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOUN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

N I2JIEMEHTOB COAEPKAHUA 110 XUMHUHAN

IIpoBepsiembie Ha OI'D o xuMuu TpeOOBAHMA K pe3yJbTaTaM OCBOCHHMSI OCHOBHOM
o0pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHMs

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiemble TpeOOBaHUS K MIPEIMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTebHON MPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O TIO3HABA€MOCTH SIBJICHUWM NPUPOJbI, MOHUMAHUE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIel KyJbTypbl W NPAKTHYECKOU
JESTEIbHOCTH 4YeJIOBEKa B YCJIOBUSAX COBPEMEHHOr0 OOIECTBa;
NOHUMAaHHE MECTAa XUMUHU CPEU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHBIX MCTOHAX IIO3HAHHA, B TOM YHUCIIC IKCIICPUMCHTAJIBHBIX
U TCOPCTHUCCKHUX MCTOHAX HMCCICAOBAHUA BCHICCTB W HN3YUCHUA
XUMHYCCKUX peaKum”I; YMCHHUC HCIIOJIB30BaTh MOJCIIN
JJIA 00BACHECHUS CTPOCHHNA aTOMOB U MOJICKYIJI

1.3

0 cdepax npodeccuoHaNbHON ACATEILHOCTH, CBSI3aHHBIX C XUMHEH
U COBPEMCHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHUIX
XHUMHAYECKOW HAYKH, YTO ITO3BOJMT OOYYAIONIMMCS paccCMaTpHBATh
XUMUIO Kak cepy cBoelt Oyayieit nmpodeccnoHanbHOM NesITEIPHOCTH
U clleJaTh OCO3HAHHBIM BHIOOP XMMHH KaK MPOQPWIBHOTO MpEaMeTa
IIPH TIEPEX0/Ie Ha YPOBEHBb CPEAHETO OOIIET0 00pa30BaHHUs

Brnanenune cucremMol XMMHYECKUMX 3HAHUM U YMEHHUE NPHUMEHSTH
CHUCTEMY XUMHUUYECKUX 3HAHUM, KOTOpas BKJIKOYAET:

2.1

BOHEUIIINE XMMHYECKUE TMOHATHUS: XHUMHUYECKHU DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CII0)KHOE BEIECTBO, OAHOPOJHAS
U HEOJHOpPOJHAsi CMECh, OTHOCUTEIIbHBIE aTOMHAs U MOJICKYJIsIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJSIPHBIM
00BeM, OKCHJ, KHCJIOTa, OCHOBaHWE, COJIb (CpeHssA), XUMHUYECKas
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peakuys, peakuu COEAUHEHMs, DPEAKUUU pa3JIOKEHUS, PpPEaKIUu
3aMEIlEeHHs], peakuuu OOMEeHa, TEIUIOBOM 3(P(eKT peakuuu, 3K30-
U SHAOTEPMUYECKUE PEAKIINH, PACTBOP, MaccoBas J0JS XUMUYECKOT O
AJIEMEHTA B COEAMHEHUH, MACCOBAasl 1011 U MPOIIEHTHAs! KOHLIEHTpalus
BEIIECTBA B pACTBOpPE, SAAPO aTOMaA, OJIEKTPOHHBIM CJIOW aroMma,
aTOMHasi OpOUTAJIb, PaJIMYC aTOMa, BAJICHTHOCTh, CTENIEHb OKUCIICHHUS,
XUMHYECKast CBSI3b, 3IEKTPOOTPULIATENILHOCTD, noJisipHas
U HEMoJIApHAas KOBAJICHTHAsl CBSA3b, MOHHAS CBS3b, METAJUIMYECKas
CBSI3b, KPUCTAJUIMYECKAs pelIeTKa (aTOMHas, MOHHAs!, MeTaJJIM4ecKasl,
MOJIEKYJISipHasi), MOH, KaTUOH, aHUOH, DJIEKTPOJUT U HEIIEKTPOJIUT,
ANEKTPOIUTHYECKAss JMCCOLMALMA, pPEeaKUd MOHHOTO OOMeHa,
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHbBIE peaxuuu, OKHUCJIUTEIb
U BOCCTaHOBMUTEINIb, OKHCJIEHUE W BOCCTAHOBIIEHUE, JJIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE peaklluu,
CKOpOCTh XUMMUYECKOW peakuuu, karanusarop, IIJK, xopposus
METaJIJIOB, CIUIABBI

2.2

OCHOBOIIOJIAralIIMe 3aKOHbl XUMHUM: 3aKOH COXpPAHEHUS MACCHI,
nepuoanyeckni 3akoH JI.MI. Menneneea, 3aKOH TOCTOSHCTBA
cocTaBa, 3aKOH ABOTaAPO

2.3

TCOPHUH XUMHU: ATOMHO-MOJICKYJIIPpHAA TCOpU, TCOpUA
C-)JIeKTpOHPITI/I‘{eCKOﬁ AUCColanmn

BJ'IaIIeHI/IG OCHOBaMH XMMHUYECKOUN I'paMOTHOCTH, BKJIIO‘I&IOIIICI;'II

3.1

yYMEHHUE MPAaBUIIHLHO MCIIOIH30BaTh N3YUCHHBIC BENIECTBA U MaTEPHAIIbI
(B TOM 4HCIle MUHEpaJIbHBIC YAOOPEHHS, METAUIBl W CIUIaBHI,
NPOAYKTHl TIEpepabOTKU TPUPOIAHBIX HCTOYHHKOB YTIICBOJOPOIOB
(yrms, mpupomHoro rasza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE,
Ha MPOU3BOJICTBE U MOHUMAHUE 3HAYCHHUSI )KHPOB, OCIIKOB, yTIEBOIOB
JUTSI OpTaHKU3Ma YeJI0BEeKa; YMEHHE IPOTrHO3UPOBATH BIMSIHUE BEIIECTB
U XMMHUYECKHX MPOIIECCOB HA OPTraHU3M YEJOBEKa U OKPYKAIOIIYIO

IPUPOJHYIO CpEy

3.2

YMEHHE WHTETPUPOBATH XMMHUYECKUE 3HAHUS CO 3HAHUSAMH JIPYTHX
y4eOHBIX TTPEIMETOB

3.3

HAJIMYWE OMbITa PaboThl C Pa3IWYHBIMA MCTOYHUKAMU HH(OpPMAIIUU
no XUMHUHM (Hay4yHass W HAy4YHO-TIOMYJIApHAsl JIUTEpaTypa, CJIOBapH,
CIIPAaBOYHUKH, HTHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTHUBHO OLICHNBATbH I/IH(I)OpMaI_[I/IIO O BCHICCTBAX, HX
IMpCBpaAICHUAX u MMPaKTHYICCKOM INPUMCHCHHUHN " YMCHHUC
HCIIOJIB30BAaTh €€ AJIA PCIICHUA yqe6HO-HO3HaBaTeHBHBIX 3agad
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Brnanenue ocHOBaMU IOHATUHWHOIO ammapara U CUMBOJHAYECKOIO
A3bIKA XUMUHU JJISI COCTaBICHUS (OpPMYJ HEOPTraHUYECKUX BEILECTB,
YPaBHEHUM  XUMHUYECKHX  PEAKLUH; OCHOBAMU  XUMHUYECKOU
HomeHknatypsl (IUPAC u TpuBnanbHo)

) YMeHue oOBSICHATH CBSI3b MOJIOXKEHUS 3ieMeHTa B llepuoanueckoit
CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apsl sjpa, oOlee 4Yucio
AJIEKTPOHOB), pacIpeeeHueM 3JIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KT U KaJIbITUI

6 [IpencraBneHne 0 MEPUOTUICCKON 3aBUCUMOCTH CBOHCTB XMMHUYCCKHX
ANIEMEHTOB (paguyc aToMa, OJJICKTPOOTPHIATEIBLHOCTE), MPOCTHIX
U CJIOXHBIX BEIIECTB OT IOJIOXKEHUS 3JIeMEeHTOB B Ileprmoandeckoit
cucteme (B MaJIbIX TIEpHUOAaX M TJIABHBIX MOATPYIIIAX ) U 3JICKTPOHHOTO
CTPOCHHS aToMa

7 YMenue kiaccuuImpoBaTh:

7.1 XUMHUYECKHUE JIIEMEHTBI

7.2 HEOpPraHUYECKHE BEIECTBA

7.3 XUMHYECKUE PEAKIIH

8 YMeHue onpenensrh:

8.1 BaJICHTHOCTb U CTENECHb OKUCICHUS XMMHYECKUX DJIIEMEHTOB, 3apsij
MOHA

8.2 BUJI XUMHYECKOW CBS3M W TUN KPHUCTAUIMUECKOH CTPYKTYpHI
B COCIMHEHUSIX

8.3 XapakTep CpeJibl B BOJHBIX paCTBOPaX BEIIECTB (KHUCIOT, OCHOBAHUMN)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIh

9 YMeHune xapakrepu3oBaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA!

9.1 NPOCTHIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOM, Tpadwur, anmas,
KpeMHu, azor, docdop, cepa, XJIOp, HATPUM, KaJaud, MarHui,
KaJIbITUH, ATFOMUHUM, JKEJIe30)

9.2 CIIOHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (BOja,

aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI W THAPOKCHUIBI
metauioB | — A rpynm, amromunws, memu (1), 1mwHKa, >xenesa
(11w III), oxcuaer yrirepoaa (1l u IV), kpemuus (1V), azora u dochopa
(IIT u V), cepnt (IV u VI), cepuucras, cepHas, a30TUCTasi, a30THas,
dbocdopHasi, yroapHas, KpeMHUEBasi KUCJIOTa U UX COJIN)
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9.3

IPOTHO3UPOBATH M XapaKTepHU30BaThb  CBOWCTBA  BEILECTB
B 3aBUCUMOCTH OT HMX COCTaBa M CTPOEHHUsI, NPUMECHEHUE BELIECTB
B 3aBHCUMOCTH OT MX CBOMCTB, BO3MOJHOCTb HPOTEKaHUs
XUMHYECKUX MPEBPALICHUI B Pa3IMUYHbIX YCIOBUSAX

10 YMeHHEe COCTAaBISTh MOJIEKYJISIPHBIE U MOHHBIC YPABHCHHSI PEaKITH,
B TOM YHCJIC:
10.1 peakuuii HOHHOro 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
10.3 WUTIOCTPUPYIONTUX ~XUMHUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
(TpyTIT) HEOPTaHUYECKUX BEIICCTB
10.4 TIOJITBEPKTAIOITUX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMH
11 YMeHUe BBIUUCIATH (IIPOBOJIUTH PACUETHI):
111 OTHOCHUTEJIbHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA B COSTUHEHUN
11.2 MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM razoB
114 [0 YpPaBHEHUSAM XUMHUYECKUX PEaKUUid M HAXOIUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB UJIU MPOIYKTOB PEaKIIUU
12 Bnanenne (3HaHUE OCHOB):
12.1 OCHOBHBIMH  METOJIaMH  HAy4YHOTO TMO3HaHuA (HabmoneHue,
U3MEpEeHne, IKCIEPUMEHT, MOJEIHUPOBAaHNE) MIPU W3YUCHUHU BEIECTB
U XUMHYECKUX SBJICHUH; yMeHue chopMyIupoBaTh MpoOIemMy
U TIPEJITIOKUTD MTYTH €€ PEIIeCHUs
12.2 Oe3omacHOll pabOThl C XMMHYECKUMHU  BEIIECTBAMH, XUMHUYECKOH
NOCYZ0 U Ja00paTOPHBIM 000PYAOBAHHEM
12.3 paBWIaM# O€30TIaCHOTO 0OPAIEHHs C BEIIECTBAMH, UCTIOJIH3yEMBbIMHU
B TTOBCETHEBHOM KU3HU, MPABUIIAMU TTOBEJICHUS B IIEJISIX COCPEIKCHUS
3710pOBbSl M OKPYXKAIOIIEH MNPUPOAHOM CpeAbl; IMOHHMAaHUE Bpeaa
(omacHOCTH) BO3JIEUCTBHSI HA JKUBBIE OPTaHU3MBI OMPEEICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBHS
13 Hanwune mpakTU4ecKuX HABBIKOB TUIAHUPOBAHUS M OCYIICCTBICHUS

CICAYIOMNX XUMHYCCKUX SKCIICPUMCHTOB:
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13.1

U3y4YEeHHE U ONUCaHUE (PU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIICHHUE
¢  (Qu3nyecKUMM W  XMUMHYECKUMH  SIBICHUSIMHU;  OIIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHUS XUMHYECKUX PEAKLIU

13.2

M3y4EeHHUE CIIOCOO0B pa3IeIeH s CMece

13.3

MOJIYYEHHUE KUCIOPOIa U U3YYEHHUE ETO CBOMCTB; MOJYYEHUE BOJIOPOA
Y U3YYECHHUE €r0 CBOWCTB; IMOJYYECHUE YTIIEKUCIIOrO ra3a U U3y4yeHue
€ro CBOMCTB; MOJIyYCHUE AMMHAKa U U3y4YEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEIAEICHHOW MAacCOBOM J0JeH
PacTBOPEHHOI'O BEIECTBA

13.5

MIPUMEHEHHE WHJIUKaTOPOB (Jrakmyca, METUJIOpaHkKa
u (deHondranenHa) s ONpeesIeHus] XapaKkTepa cpellbl B pacTBOpax
KHUCJIOT U IIEJI0YEN

13.6

UCCIEJIOBAHNE W ONHUCAaHHUE CBOWCTB HEOPraHUYECKUX BEICCTB
Pa3IMYHBIX KJIACCOB; U3yUYCHHUE B3aUMOJCHCTBUS KUCIIOT C METaJUIaMH,
OKCHUJIaMH  METAJIJIOB,  pPAaCTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBAHUSAMH, COJIIMH; TIOJydEeHHE HEpPacCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOTO MeTajula JpPYrdM W3  pacTBOpa  COJIH;
ucciaeoBaHue aM@OTEpPHBIX CBOWCTB THUIAPOKCUIOB AFOMUHUS
U IIMHKa

13.7

pellieHre IKCIIEPUMEHTAIBHBIX 33/1a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHNYECKUX COCJIMHCHUMN; «INEKTPOTUTUYECKAS
Iucconmanusy; «BaxHelmme HeEMETaIbl M HX COCIMHECHHSY,
«BaxHenmue MeTaJuIbl U UX COSITMHEHUS

13.8

XUMHYECKUE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOUIUE  MPU3HAKU
NPOTEKAaHWs peakluii HOHHOTO OOMEHA; KAaYeCTBEHHBIC PEaKINU
Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPH]I-, OpOMUI-,
wonun-, cyiaedar-, ¢docdar-, KapOOHAT-, CHIHKAT-aHUOHBHI,
TUAPOKCU-MOHBI, KATHOHBI AMMOHMSI, MarHUs, KaJbIIHs, aJIFOMUHUS,
xKenesa (2+) u xkenesa (3+), meau (2+), IUHKA

14

YMmeunue:

141

NPENCTaBIATh PE3YNbTaThl JKCIIEpUMEHTa B (OpME BBIBOJIOB,
JIOKA3aTeIbCTB, TPaQUKOB W TAOMUI] W BBISIBISATH SMITUPUICCKUC
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXKAY PeaibHO HaOMI0AaeMbIMU XUMUUYECKUMU
SIBJICHUSIMU U TIPOLECCAMU, TPOUCXOISIIMMHA B MAaKpO- U MUKPOMUDE,
OOBSICHSIT IPUYUHBI MHOTO0OpAa3us BEIIECTB
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HepequL JIEMEHTOB COACPKaAaHUA, IPOBEPHAECMBIX HA OCHOBHOM IoCyIapCTBE€HHOM
IK3aMEHCE 110 XUMHHU

Kon [IpoBepsieMblii 2JIEMEHT COACPKAHUSA
1 [lepBoHauanbHbIE XUMUYECKUE TTOHSATUS
1.1 UucTteie BemecTBa 1 cmecu. CiocoObl pa3iesieHus cMecei
1.2 ATOMBI U MOJIEKYJIbIl. XUMHYECKHUE 3JIeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHbIE BEIIESCTBA.
1.3 Xumuueckass (opmysa. BaleHTHOCTP aTOMOB XUMHUUYECKUX AJIEMEHTOB.
CrerneHb OKUCIICHUS
1.4 3aKkOH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAs Macca.
OtHocuTENbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBasi 101 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUU
1.5 KomnuectBo BemecTBa. Mosib. MossspHast Mmacca. MonsipHbIif 00BEM ra3oB.
B3anMocBs3b KOTMYECTBA, MACCHI U YNCIIA CTPYKTYPHBIX €AUHUIL BEIIECTBA
1.6 Pu3nuecKre U XUMUYECKHE SIBJICHUSA. XUMUYECKAs PEaKLUs U €€ IPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUECKUE YPABHEHUS
2 Ilepuoanueckuii 3akoH u Ileproanueckas cucreMa XUMHUYECKUX SJIEMEHTOB
J.. Menneneea. CTpoeHHE aTOMOB
2.1 [lepuonnueckuit 3akoH. [lepuonuueckas cucTeMa XUMHUYECKUX SJIEMEHTOB
.. Menneneea. [leproasl u rpynmnsl. @PU3NUECKUN CMBICT TOPSAIKOBOTO
HOMEpa, HOMEPOB MEPHUO/IA U FPYIIIIBI AIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB NEpBBIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepunoauueckoit cuctems JI.11. MenneneeBa
2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX
Tpex EpPUO/IOB, KaJIus, KaJIbLIUS (panuyca aTOMOB,
ANEKTPOOTPULIATEIBHOCTH, METAJUTMYECKUX U HEMETAUIMYECKUX CBOMCTB) U
UX COCJWHEHUN B COOTBETCTBHUM C TMOJOXXEHUEM JJIEMEHTOB B
[Iepuonnueckon CUCTEME U CTPOEHUEM UX aTOMOB
3 CrpocHue BemecTna
3.1 Xumuueckass cBsi3b. KoBasieHTHasi (MOJdsipHAs W HEMOJIsIpHAasi) CBA3b.

DJIEKTPOOTPUIIATEILHOCTh  XMMHUYECKUX  3JIEMEHTOB. IoHHast  CBs3b.
Mertamnueckas CBA3b
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3.2

Tunel KpUCTAUIMYECKUX PEHIETOK (aTOMHas, WOHHAs, MeETaIMuecKas),
3aBUCUMOCTb CBOVCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH U BUA
XUMHYECKOUN CBI3U

Baxuenmue npeacraBuTenM HEOPraHMYECKUX BemecTB. Hemeramsl U ux
coeqnHeHnd. MeTajuibl 1 UX COEIMHEHUSA

4.1

Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX COCAUHEHUN: OKCHUJIOB
(coneoOpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC)
U HecoJieoOpa3ylolne; OCHOBaHMM (I1eJI0YM U HEPACTBOPUMbIE OCHOBAHUS );
KACTOT  (KUCIOpOACOJepKallue W OECKUCIOPOAHbIE, OJHOOCHOBHBIE
¥ MHOT'OOCHOBHBIC); COJIeH (CPETHUX U KUCIIBIX)

4.2

dus3nueckue M XUMHYECKHE CBOMCTBA MPOCTBIX BCHICCTB-HCMCTAJIJIOB:
BOOOpoOaa, Xjiopa, Kucjopoaa, CCpol, a30Ta, (I)OC(l)Opa, yrjiaepoaa, KpeMHUA

4.3

Pu3nuecKrne U XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAIIIIOB: JIUTHS,
HaTpUs,  Kaius, MarHusg W KaJblMs,  QJIOMUHUSA,  JKeJe3a.
DIEKTPOXUMUYECKUI P HANIPSKEHU METAIIIOB

4.4

dusznueckue )51 XUMHUYCCKHUC CBOMCTBA BOAOPOOHBIX COG)II/IHCHI/Iﬁ
HCMCTAJIJIOB: XJIOPOBOAOpOAA, CCPpOBOAOPOAA, aMMHUAKA

4.5

dusnueckre ¥ XUMUYECKHE CBOMCTBA OKCUI0B HeMeTasutoB: cepol (1V, VI),
azora (II, 1V, V), dochopa (III, V), yrmepona (II, 1V), kpemuus (IV).
[TomyueHne OKCUI0B HEMETAIIJIOB

4.6

Xumuueckue cpoiictBa okcuaoB: MmetamwioB |A — A rpynmn, nuunka, meau
(1) u xxene3a (11, I1I). [TonyueHne OKCHUIOB METAIIIOB

4.7

XWMHUYECKUE CBOWMCTBA OCHOBaHHUHM MW  aM(OTEpPHBIX THAPOKCHJIOB
(Ha TpuMepe THUAPOKCUJIOB aJIOMHUHUS, >Kejne3a, IuHKa). Ilomydenue
OCHOBaHU U aM(POTEPHBIX THIPOKCUIIOB

4.8

OO6mue XUMHYECKHE CBOWCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOM, (pochopHOii, KpeMHHEBOH,
yronbHOU. OcoOble XMMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOW CEPHOMU
¥ a30THOM KHCNOT. [lorydyenue kucinor

4.9

OO6mme xXuMUIeCKre CBOMCTBA cpeaHnX cosell. [lomyuenune conei

4.10

[Tomy4yenne, coOupanue, pacro3HaBaHHWE BOJIOPOA, KHCIOpOAa, aMMHAaKa,
YTIIEKUCIIOro ra3a B labopaTopuu

411

[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCIIOT B MPOMBIIIJIEHHOCTH.
OO61urue crnocoObl MOTYyYEHUS] METAIIOB

4.12

I'eneTnueckas cBs3b MCXKOY KilaCCaMH HCOPIraHNYCCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKHE pEaKIUU
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5.1

Knaccudukanus XuMUYECKUX pPEAKUUN 1O pa3IuyHbIM TpPU3HAKAM:
[0 YUCIYy W COCTAaBY YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3¢ (dexTy, Mo U3MEHEHUIO CTETIEHEN OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB

5.2

TeroBolt 3(pPexkT XUMHUUECKONW peaKluu, TEPMOXUMHUUYECKUE YpaBHEHUS.
DK30- ¥ D3HAOTEPMHUYECKHE peaKuun. TepMOXUMUYECKHE YPABHEHUS

5.3

OKHMCIHUTETBHO-BOCCTAHOBUTEIIBHBIE pEeaKIuu. Oxucnurenu
U BoccraHoBHUTenW. IIpomeccsl  OKUCIEHMS UM BOCCTAHOBJICHHS.
DNEeKTpOHHBIN OallaHC OKUCITUTEIBHO-BOCCTAHOBUTEIBHOM peakInu

5.4

Teopust  PNEKTPOJUTHUYECKON  JTUCCOIMAIIIH. KaTtnoHpl, = aHMOHEI.
DONEKTPOIUTHl U HEINEKTPoJUuThl. CuibHbIE U CJIa0bIe DJIEKTPOJIUTHIL.
Crenenp qucconualmm

5.5

PeaKIII/II/I MOHHOTr0 0OMeHa. Y CI0BusA IMPOTCKaHUA pCaKIII/Iﬁ HMOHHOI'O O6M€Ha,
IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA peaKum”I

XuMUs U OKpy>Karolas cpeaa

6.1

BemectBa u MaTcpualibl B HOBCC]IHGBHOﬁ J)KU3HU 4desioBeka. be3omacHoe
HCIIOJB30BaHUC BCUICCTB U XUMHNUYCCKHUX peaKHI/Iﬁ B na6opaT0pHH )41 6LITy.
HepBa;I IMOMOIIb IIPpU XUMHUYCCKHX OXKOT'aX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arpsA3HEHUE OKpYKawIlehd cpeabl (KUCIOTHBIC O],
3arpsi3HEHHE TTOYBBI, BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPeJI0TBPaICHHUS
[Ipenensuas monmyctumasi koHueHTpamus BemectB (ITIJIK). Poms xumuu
B pEUICHUHU SKOJOTHYECKUX MpobOieM. YcuieHne mapHukoBoro sddexra,
pa3pylIeHue 030HOBOTO CJIOA

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUN
B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEJIbCKOM X03s1iicTBe. [[pumenenue
METAJUIOB W CIUIaBOB (CTaslb, YyryH, AIOPATIOMHHHUI, OpoH3a) B OBITY
U TMPOMBIIUIEHHOCTH UX coenuHeHui. [loHsTHE O KOppO3UMM METailIoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble UICTOYHUKH YTIEBOAOPOJOB (Yroyib, MPUPOAHBINA Ta3, HE(PTH),
IPOYKTHI UX TIepepabO0TKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIICHHOCTH

6.5

[TepBoHavaibHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHHUIX
yriepoja (MeTaH, 3TaH, ITWJICH, alleTUJICH, 3TaHOJ, TJUIEPHUH, YKCYCHas
kuciora). [ToHsTue o OMONOrHMYEeCKH BaKHBIX BEIIECTBAX: KUpax, Oenkax,
YTJIEBOJAX — M UX POJIM B )KU3HU YEJIOBEKa

PacuerTsr:

7.1

1o hopMynaM XUMHUYECKUX COCTMHEHUM
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7.2 Macchl (MacCOBOM) 107U pPACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHYECKUM YPaBHEHHIM

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.T'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemenue» 2021

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «Ilpocsemnienue» 2022
tabmunel: [leprognaeckas cucrema XuMudeckux ueMenToB . U.
Menneneena, TabnIIa paCTBOPUMOCTH, SIEKTPOXUMHUUCCKHUN PsIT HATIPSKESHUS
METAJIJIOB

METOANYECKHUE MATEPUAJIBI UIAA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMusi-6a30Bblii-ypOBEHb. -

Peamuzanus-tpedoBannii-dI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoandeckoe-mmocooue-mist-yanrens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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