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[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepalbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMK MPENoJaBaHus y4eOHOro mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu 1a€T TpEACTaBICHUE O LENAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIONIUXCS CPEACTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
mpeayCMaTpUBAET PACHPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHHUE TIO
paznelaM M TeMaM MPOTrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE€ XHUMHH CIY>)KUT OCHOBOM JUisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTEIBHOW  Y4eOHOW JIEeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

Croco0CcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJl B AKOJIOTHUYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPbIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaK€HUEM 0a30BOM HAyKW XMMHH Ha ONpPEeIEHHOM dTarne e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKONM XUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUHN
OPraHUYECKON XUMHUHU.

CrpykTypa coAepkaHHsl MPOTPaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzydeHuto. Conaep:kaHue CKIIAIbIBAETCA W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUIY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XMMUYECKOMN CBSI3H;

— TpEeACTaBICHUNU 00 DIIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K JIpyroMy, BBINOJHAS (YHKIUU OOBICHEHHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U MOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHUHM TPOUCXOAWT (HOPMUPOBAHHE 3HAHWIA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEUIUX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKUX IOJIOKCHUH,
JOCTYMHBIX OOOONIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKka HayKH, B
NpUOOIIEHNN K HAy4YHBIM METOJaM T[IO3HAHWS TIPU W3YYCHUW BEIIECTB U
XUMUYECKUX peakiuid, B (GOPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHHUI U
UX TM[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHONM M Y4eOHO-HCCIEeI0BATEIbCKON



JEeSATENbHOCTH, OCBOEHUM MpaBWil O€30MacHOro oOpamieHus ¢ BELIeCTBAaMHU B
IOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUE 1IN, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYeCKOe MPUOOIIECHHE
oOydJarommxcs K CamMOCTOSITEIbHOM MO3HABATENbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaAOIITUMUCS
OMbITa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHUSA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJITFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— ((dopmupoBanue o60miel (YHKIMOHATBLHOM UM  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUH OOBSICHATH M OICHWUBATH SIBJIICHUS
OKPYXKAIOIIEro MHpA, UCIOJIb3YysS 3HAHUS W OINBIT, IMOJYYCHHBIC NMPU H3YYCHHH
XUMHH, TPUMEHATh HMX NPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalolUMXCsl TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW JJIs BBIPAOOTKH HDKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEAEHUST B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiisi U HAMPaBICHHOCTH JalbHEHIIETo
o0yJeHHUS.

OOmiee YuCIO dYacoB, OTBEACHHBIX HJIs HW3YYCHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaniseT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUEHUA

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 MeTOAaxX 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.
3akOH TOCTOSIHCTBA cocTaBa BellecTB. (OTHOCHUTENbHAasT 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
XUMHUYECKUX COCTMHCHUH.

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#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IPOKATUBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3loKeHHUE TUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOIEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHWCAHUE  PEe3yJIbTAaTOB  IPOBEJICHHS  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. HaxokaeHue kucimopona B mpupone, (uU3nyeckue M XUMUUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



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

TeroBoit >P(GEeKT XUMUYECKON pPEAKUUU, TEPMOXUMHUYECKUE YpaBHEHHMS,
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
npupojsie, Gunueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, 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 10Jis1 BEIlIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranumueckux coeauHenunii. Oxcuasl. Kiaccuduxanus
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. DPu3NMYECKHE W XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa comneil. @usndeckrue U XMMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCIOPOJa, HaOI0ICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcuaom meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJABI C METAJIIAMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
u3ydyeHue B3auMozeiicTBusa okcuga meau (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHEHUI.

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

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
TPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHbIE U IIEJIOYHO3EMEIbHbIE 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
[Tepunonuueckoit cucrtempl xumuueckux snemeHToB . 1. Menneneea. [lepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

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

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOLAM.

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.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. 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 PACTBOPAMM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJb30BaHHE KaK OOIIMX €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, KilacCudUKalusi, NEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUII B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

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

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

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

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

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



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

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

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIeM B CBET€ TMPEJACTABICHUN 00 DJIEKTPOJIUTHUUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakinu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuuid HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHBIX pPEaKkUMil Ha HWOHBI, PEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

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

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
u cepbl. XuMHUueckue cBoiicTBa cepbl. CepoBoAopoa, CTpoeHue, (hU3MYECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXalue B OCHOBE NPOMBIIIJIEHHOTO Croco0a MOJYy4YEHUS CEPHOW KHCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nUecKue U XMMUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMoOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBocTBa (0OIIME KaK TMPENCTaBUTENsI Kjacca KHUCIOT U  craeruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTpornHbie Mogudukanuu Qpocdopa, puznueckue M XUMHUECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTtuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTCNICHW  OKWUCICHHS.  YTUIEpOJ,  aJUIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHe. DKOJIOTHYEeCKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, MPUPOIHBIN Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XUMHUYECKHE CBOMCTBA, IMOJNYyYEHUE H
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuge kpemuus (IV) m xpemuueBoit kucinore. CUIUKAThl, UX HCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  CcoeaUHEHMsIMU  (BO3MOXXHO  HCIOJb30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U ¢GocdhaT-uoH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIECCOM  aICOPOIMU  PAaCTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB WX MPOTEKAHMs, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

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

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



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

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

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

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HaXOXJIE€HUE B mpupoae. PuU3MYECKUE U
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(ITT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMHU, M3y4YEHHE PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCA TOPEHUS KEJe3a B KUCIOPOE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFIOMUHUS, LIMHKA, JKeJie3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHH WOHAMHU HATpus, Kalud M KalblUsd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEJHEBHOM KW3HHU YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



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

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

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

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

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

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HH(pOpMaLUE O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATENIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

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

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HaOJI0JaeMBbIX TPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEATbHON KU3HH,

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHUH MPOJIODKCHHSI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAaHUE IIEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

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

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHYECKUX TMOHATUN (BBIACIATH UX XapaKTEPHbBIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEeMbIC B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHHUI BBIABIATh U XapaKTEpHU30BATh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

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

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

Pabora ¢ unpopmaumeii:

yMEHUE BbIOUpATh, AHAIM3UPOBATh W HUHTEPIPETUPOBATH HHPOPMAIUIO
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(POPMAILIHIO;



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

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JiejaTh MPE3CHTALNIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

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

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LIEIU, YMEHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS Hay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSITHUM: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUS, XMMHYECKas PEaKIus, KiIacCU(PUKAIUS pEeaKiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJISIpHAs KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

¢ WUUIFOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHITUH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

¢ IICTIOJIb30BATh XMMHUYECKYI0 CUMBOJIUKY JJIsi COCTaBlieHUs: (hOpMYIT BELIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPECNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAcCy COEIUHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbiBaTh cMmbicn llepmommueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJIOKEeHUsA B llepmonnueckon cucreme,
3aKOHOB COXPAHEHHMSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

eONMMCHIBATh M XapakTepu3oBaTh TabmuuHyio Qopmy Ilepuoamdeckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, O0IIee YUCIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

e KJJacCU(PUUUPOBATh XUMHUYECKUE BJIEMEHThl, HEOPraHMYECKHE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XWMHUUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

¢ [IPOrHO3HPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUMX TPEBpPALCHUA B
Pa3IUYHbBIX YCIOBUSX;

® BBIUUCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JOJII0 BEIIECTBA B pPAacTBOPE, IPOBOAHUTH PACUYETHI IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

e IPUMEHSITH OCHOBHBIE OIEpAIlMU MBICIIUTEILHON ESITebHOCTH — aHAU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOJIEHHE, W3MEpEeHue, MOJIECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIE/IOBATh MpPaBHUJIaM TMOJIb30BaHUSI XUMHUUYECKOU MOCYIO0N U JIabOpaTOpPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO TMOJYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIECHHUID pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
IIeJI0Yell U KHUCIOT C TMOMOILBI0 MHAMKATOPOB (1akmyc, (eHondraieus,
METWJIOPAHX U JAPYTHe).

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

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

ePAaCKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKUX THOHATHI: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHWOH, IIPOCTOE BEILIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMHUUYECKasl PeaKlys, XUMUYECKasi CBA3b, TEIIOBOU 3(PdexT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, 3JIEKTPOJIUTUYECKAS] TUCCOLMALUS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

¢ WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHITHM U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHWUH BEILIECTB U UX MPEBPAICHUIN;

® IICTTI0JIH30BAaTh XUMUUYECKYI0 CUMBOJIUKY JJIsI COCTaBJICeHUs] (POPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e OTIPEAEIATh BAJICHTHOCTh U CTENEHb OKUCJICHHUS XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJAacCy COEQUMHEHUU 1o (opmysnaMm, BHI 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;

epackpbeiBaTh cMbIch llepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Manble W OoOJbIIME TEPHOIbI, COOTHOCUTH
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 M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaeaax MajlblX IEPUOAOB U TJIaBHBIX MOATPYIIL C YUYETOM CTPOCHUS HX
aTOMOB;

e KJTaCCUPUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBa,
XUMUYECKHE peakluuu (M0 YUCIYy M COCTaBY Y4YacTBYIOUIMX B PEaKI[UU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME H CHenu(PUUIecKue XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUi;

®COCTAaBJISITh ~ YPAaBHEHUS  DJICKTPOJIUTUYECKOW  JUCCOLUMALMU  KHCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, ypaBHCHHUS pEaKIUi, MOATBEPKIAIONIUX CYIICCTBOBAHUE

TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
ePACKpPBIBATh  CYIIHOCTh  OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX  PEAKIIHHA

MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITUi;

e [IPOTHO3MPOBATh CBOWCTBA BEIMICCTB B 3aBUCHUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

® BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JOJIF0 XHMMHYECKOTO 3JIEMEHTa 10 (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOTIOZIATh TIPABWIIA TIOJB30BAHMS XUMHYECKOW MOCYAOW M JaOOpaTOPHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIIOJHCHUIO J1a0OpaTOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

e IIPOBOJIMTH PEAKIINH, MOATBEPIKIAONINE KAYSCTBEHHBIN COCTaB Pa3IMYHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSTH OCHOBHBIE OIEpAIli MBICIIUTEILHON IeITeTbHOCTH — aHANU3 |
CUHTE3, CpaBHEHUE, O0O0O0OIIeHHe, CHCTeMAaTU3allio,  BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEaslbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIIACC
KoaunuecTBO 4acoB
HaunMeHoBaHHne
Ne
/i Pa3ac/ioB U TEM B Konrpouabubie IIpakTH4eckue
cero
MpPOrpaMmabl padoThI padoThI

Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTeibH
ble pecypchl

OcHOBHBIE BH/BI
IeATeJIbLHOCTH



1.1

Xumus — BaKHas
001acTh
€CTECTBO3HAHUS U
MPAaKTUYECKON
IEeITEILHOCTH
yejioBeKa

bubnuoreka
LHOK
https://m.edsoo.ru/
7f41837¢c

PackppIiBaTh CMBICI H3y4aeMbIX
MTOHSATHUH.

PackpbiBaTh posib XUMUH B
IIPUPOJEC U )KU3HU YEIIOBEKA, €€
CBA3b C IPYTUMH HayKaMH.
Pa3znuyarh yucThie BelecTsa u
CMECH; OJTHOPOJHBIE U
HEO/IHOPOHbIE CMECH.
Paznuyars Qusndeckue u
XUMHYECKUE SBJICHUS.
CrnenoBath aaropuTMam
MCII0JIb30BAHUS
AKCIEPUMEHTAJIbHBIX METOOB
— HaOIrOIEHNA U
HKCIEPUMEHTA.

HaOiroqare ¥ ONKUCHIBATE
00BEKTHI MPU MPOBEIACHUH
JIEMOHCTpaui U
71a00PaTOPHBIX OIBITOB TIO
M3YYEHUIO (PU3NUECKUX
CBOMCTB BEIIECTB, CIOCOO0B
pas3zenieHus: CMeceil BEeIlecTB.
[IpoBOIUTH XUMUYECKHI
AKCIEPUMEHT IPH pa3JesieHuu
cMmeceil (Ha mpuMepe OYUCTKU
MOBapEHHOI CON) B X0
npakTH4eckoi paboTsr No 2.
CrnenoBath mpaBuiiaM
M0JIb30BAHMSI XUMHUECKON
HOCYJI0M 1 1ab0paTOPHBIM
00opyI0BaHUEM, a TAKXKe
npaBuiIaM oOpaleHus ¢
XUMUYECKMMHU BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKLIUEN
MIPH BBITIOJIHEHU T
npakTudeckoit padoTsl Ne 1.
BeicTpauBath pa3sBEpHYTBIE

IMUCbMCHHBLIC U YCTHBIC OTBCTBI

-
.


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

1.2

BemectBa n
XUMUYECKUE PEAKIINH

15

bubnuoreka
LHOK
https://m.edsoo.ru/
7f41837¢c

Onpenensrs NpU3HaKU
XUMHMUYECKUX PEAKLU, YCIOBUS
UX [IPOTEKAHMUSL.

OOBACHATDH CYLIHOCTb
(U3HMYECKUX U XUMUYECKUX
SBJICHUM C TOYKU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO
YUEHHUSL.

Knaccudunuponats
XUMHYECKHE peakiuu (1o
YHUCIIY U COCTaBy
pearupyouux u
00pa3yIOmMXCs BEIIECTB).
CocraBasaTb GpopMyIibl
OWHApPHBIX BEIIECTB TI0
BaJICHTHOCTH U ONIPENIENISTh
BAJICHTHOCTH TI0 (hopMyJiaM
Benrects. PaccTaBiaTrh

K02 PHUITUEHTHI B ypaBHEHHUSIX
XUMHYECKUX PEAKIIUH.
HabmronaTth 1 onuceiBaTh
00BEKTHI PU NPOBEIACHUU
JIEMOHCTpalui u
71a00PaTOPHBIX OIBITOB.
[TpoBOIUTH BHIYMCIICHUS TIO
dbopMynamM XUMUYECKUX
COEIMHEHUN U YpaBHEHUAM
XUMHYECKUX PEaKIIUH.
[TpuMeHsITh ecTeCTBEHHO-
Hay4YHbIE METO/IbI O3HAHUS (B
TOM 4HCJie HaboieHue,
MOJEIUPOBAHUE, SKCIIEPUMEHT
Y OCHOBHBIE OTIEpallui
MBICIIUTENBHON AEATEIbHOCTU
(cpaBHeHUe, KIaccudUKaIys)
BeicTpauBath pa3sBEpHYTHIE
IIMCBbMEHHBIE U YCTHBIE OTBETHI
C Onopoi Ha HH(POPMALHIO U3
VUEOHHMKA U CIIDABOYHBIX


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paznen 2. Baxuneiimme npeacTaBuTe/ M HEOPraHMYECKUX BelECTB



2.1

Bosznyx. Kucnopoa.
ITousitre 00 okcumax

bubnuoreka
LHOK
https://m.edsoo.ru/
7f41837¢c

Hcnosib30BaTh XUMUYECKYIO
CUMBOJIMKY JJIsl COCTaBJICHUS
(dhopmyI BEIECTB,
MOJIEKYJISIPHBIX YpaBHEHUMN
XUMHUYECKUX PEAKLUN C
y4acTUeM KHCIOpOJa.
XapakTepu3oBaTh (OIHMCHIBATB)
COCTaB BO3/lyXa, PU3NYECKHE U
XUMHYECKHE CBOMCTBA
KHCIIOpO/1a, CLIOCOOBI €T0
MOJTY4YCHUS, TPUMEHEHUE U
3HAYCHHE B MIPUPOJIC U KUZHHU
YeJloBeKa.

CpaBHUBATH PEAKIIMHA TOPEHUS
Y MEJIEHHOTO OKUCJICHHUS.
OOBACHATDH CYLIHOCTb
AKOJIOTUYECKUX TIPOOIIEM,
CBS3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CienoBaTh npaBujiam
0e30macHO# paboTHI B
naboparopuu npu
MCII0JIb30BAHUU XUMUYECKOM
MOCy/Ibl M 000pyIOBaHUS, a
TaK)Ke IpaBHiaM OOpaIEHUs C
TOPIOYMMH BEIIECTBAMHU.
[TnanupoBaTh U OCYIIECTBIATH
HA MPAKTUKE XUMUYECKHE
AKCIEPUMEHTHI, IPOBOIUTH
HaAOIIOICHHSI, IeaTh BHIBOJIBI
0 pe3ybTaTaM SKCIIEPUMEHTa
IIPU IPOBEICHUN
71a060PaTOPHBIX OTIBITOB U
MPAKTHYECKON pabOTHI.
BbluucisaTh K0IM4eCTBO
BEIIIECTBA, 00BEM Traza 1o
bopmynam.

Y4acTBOBaTh B COBMECTHOM
paboTe B T'DVIIIIE.


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

2.2

Bopopon.Ilonstue o
KHCJIOTaX U COJISIX

bubnuoreka
LHOK
https://m.edsoo.ru/
7f41837¢c

PackpbiBaTh CMBICT U3Y4aeMbIX
MOHITHIA U IPUMEHSITh OTH
TOHSITHSI IPU ONTUCAHUHT
CBOMCTB BEIIECTB U UX
IIPEBPAILCHUM.
XapakTepu3oBaTh (OIHMCHIBATB)
(bu3HYECKUE U XUMUICCKHEC
CBOMCTBa BOJOPO/Ia, CIIOCOOBI
€ro MOoJy4YeHHUs], IPUMEHEHHUE.
Cobupats npubop asns
MOJIy4eHUS! BOAOPOA.
Hcnosib30BaTh XUMUYECKYIO
CUMBOJIMKY JJISl COCTaBIICHUS
(dbopMyIT BEIIECTB,
MOJICKYJIIPHBIX ypaBHEHUI
XUMHYECKUX PEAKINH ¢
y4acTUEM BOJIOPOJA.
Bbruncnsate MOJIIpHYIO Maccy
BELIECTB; KOJMYECTBO
BeIlleCTBa, 00bEM raza, Maccy
BEIIECTBA;

[TpoBOUTH pacuéTsl 1O
YpaBHEHUSM XUMHUYECKUX
peaxiuii: KoJau4yecTna, 00bEMa,
Macchl BEIECTBA 110
M3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToB Win
MIPOJYKTOB PEAKIUU.
CrnenoBath mpaBuiiaM
Oe3onacHoil paboTHI B
naboparopuu mpu
MCIOJIb30BAaHUU XUMUYECKOM
MOCY/bI M 000pyIOBaHUS, a
Tak)Ke TpaBHIaM OOpaIEeHUS C
TOPIOYMMHU BEIIECTBAMU B
ObITY.

[TnanupoBaTh U OCYIIECTBISATH
Ha TPAKTUKE XUMUYECKHE
3KCIIEDUMEHTEL. IIDOBOJINTE


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

2.3

Bopa. PactBopbl.
Ilousttre 00
OCHOBaHHUSIX

bubnuoreka
LHOK
https://m.edsoo.ru/
7f41837¢c

PackppiBaTh CMBICII H3y4aeMbIX
MNOHATUHN U IPUMEHSTD ITH
MOHATHS IPU ONHCAHUT
CBOMCTB BEIIECTB U UX
IIPEBPAILCHUM.
XapakTepu3oBaTh GU3NIECKUE
¥ XUMHYECKUE CBOMCTBA BOJIBI,
€€ pOJIb KaK PaCTBOPUTEIS B
MPUPOIHBIX IIpoLeccax.
CocTaBisaTh ypaBHEHUS
XUMHUYECKHX PEAKIUN C
y4acTUEM BOJBI.

OOBSACHATH CYIIHOCTb
HKOJIOTMUECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
MIPUPOIHBIX BOJ, CIIOCOOBI
OYHUCTKH BOJBI OT IpUMeEcei,
MEpBI 110 0XPaHE BOJ OT
3arps3HEHUsL.

[TnanupoBaTh U OCYIIECTBIATH
Ha MPaKTHKE XUMHUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH
HaOJIr0/1eHNs, 1e/1aTh BBIBOJIBI
10 pe3yJibTaTaM SKCIEPUMEHTA
IPU IPOBEIEHUH
71a00paTOPHBIX OIBITOB U
IPAaKTUYECKON pabOTHI.
CrnenoBats IpaBuiIam
0e30macHO# paboTHI B
nabopaTopuu npu
UCMOJIb30BAHUN XUMHUYECKON
nocy/sl 1 000pYyA0BaHUS.
[TpoBOIUTH BHIYUCIIEHUS C
NPUMEHEHUEM TOHATHS
«MaccoBas JI0J1s BELIeCTBa B
pacTBope».

BeicTpauBath pa3sBEpHYTBIE
MUCbMEHHBIE U YCTHBIE OTBETHI
¢ OMoboi Ha nHbODMAIIMIO U3


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

24

OCHOBHBIE KIaCCHI
HEOPraHMYECKUX
COEIUHEHUN

11

bubnuoreka
LHOK
https://m.edsoo.ru/
7f41837¢c

Knaccugunuposatsb
M3y4aeMble BEIIECTBA IO
COCTaBy U CBOMCTBaM.
CocTaBisaTb GopMyIIbl
OKCHOB, KHCJIOT, OCHOBaHHMIA,
COJIEH W HA3bIBATh UX IO
MEXKIYHApOJHOU
HOMEHKJIaType.
IIporHo3upoBaTh CBOMCTBA
BEIIIECTB HA OCHOBE O0IITUX
XUMHYECKHUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII
BEIIECTB, K KOTOPHIM OHH
OTHOCSITCSI.

CocTaBiATh MOJIEKYJIIPHBIE
YpaBHEHUS PEAKIUH,
WJUTFOCTPUP YIOLITUX
XUMUYECKHE CBOMCTBA U
CHoCcoOBI MOJTyYEHUS BEIIECTB
M3YYEHHBIX KJIaCCOB/TpyHI, a
TaKKe MOATBEPHKIAAFOITUX
IF€HETUYECKYIO B3aUMOCBS3b
M€Ky HUMHU.

[Ipon3BOIUTE BEIYUCICHUS IO
YPaBHEHUSIM XUMUYECKHUX
peaKIum.

[InanupoBaTh M OCYILIECTBIISATh
Ha MPaKTUKE XUMHYECKUE
SKCIIEPUMEHTHI, IPOBOJUTH
HaAOIIOICHHSI, IeaTh BHIBOJIBI
0 pe3ybTaTaM SKCIIEPUMEHTa
IIPU IPOBEICHUN
71a060PaTOPHBIX OTIBITOB U
MPAKTHYECKUX padoT.
CrnenoBath npaBujiam
6e3zomacHoii paboTHI B
naboparopuu mpu
UCIOJIb30BAHUU XUMUYECKON
IHOCVILI ¥ 00ODVIOBAHMS.


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3jiementon /1. U.
MenjgesieeBa. Ctpoenne aToM0OB. XuUMUYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUU



3.1

[Tepuoanueckuii 3aKOH
u Ilepnonnueckas
CHCTEMAa XMMHYECKUX
anemenToB . 1.
Mennene-ena.
Crpoenue atoma

bubnuoreka
I[HOK
https://m.edsoo.ru/
7f41837¢c

PackpbiBaTh cMbICT
IIEPUOAUYECKOIO 3aKOHA.
OnuceiBaTh CTPOCHUE TAOIUIIBI
«Ilepnognueckas cucrema
XHMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBay.

MopennpoBaTtk CTpOCHHE
aToMa, SHEPreTHUYECKUX
YPOBHEH U MOypOBHEN NPU
MIOMOUIN PUCYHKOB,
AIIEKTPOHHBIX KOH(UTypaluii u
AIIEKTPOHHO- TpaduUeCKUX
dbopmy.

[TosicHATh pU3NUYECKUil CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB
nepuoJia v rpymIbl AJIEMEHTa.
XapakTepru3oBaTh XUMUYECKUE
BJIEMEHTHI IEPBBIX TPEX
MEPUOJIOB, KN, KalbLIMi 1
UX COEIMHEHHUS MO MOJIOKEHUIO
B [lepnoanueckoii cucreme
J.1. Menneneena.

OO0BSICHATH 00IIHNE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB XUMHUYECKHUX
AIIEMEHTOB (M3MEHEHHE
paanycoB aTOMOB,
ANEKTPOOTPULATEIBHOCTH,
BaJICHTHOCTH) U UX
COEIMHEHUH B peeiax
MaJIbIX IEPUOIOB U TJIABHBIX
MOATPYHI C Y4ETOM CTPOCHHUS
UX aTOMOB; Y4acTBOBAaTh B
COBMECTHOH paboTe B mape win
rpymnre.

BeicTpauBath pa3sBEpHYTHIE
IIMCBbMEHHBIE U YCTHBIE OTBETHI
C Onopoi Ha HH(POPMALHIO U3
vVyeOHMKA M IDVIUX


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

3.2

Xumudeckas CBS3b.
OKHCIIUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peakuu

bubnuoreka
LHOK
https://m.edsoo.ru/
7f41837¢c

PackpbiBaTh CMBICT U3Y4aeMbIX
MOHSITUM.

Ornpenenarb BUJ XUMUYECKOU
CBSI3U B COCJIMHEHUMU.
MopennpoBaTk CTPOCHHE
MOJIEKYJI TTPU TTOMOIIA
PUCYHKOB, MOJEJIEM,
ANEKTPOHHBIX U CTPYKTYPHBIX
dbopmy.

Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJIsI COCTaBIICHUS
(dhopMyI BEIIECTB,
AJIEKTPOHHOTO OanaHca
peaKkum.

Onpenensars CTENEeHb
OKHCIICHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB 10
dbopmyam U COCTaBISITh
bopmyibl OMHAPHBIX
COEOUHEHNN M0 CTEIIEHU
OKHUCJICHUS aTOMOB
XUMHYECKUX DJIEMEHTOB.
OnpenensiTb OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisaTh
K02 puIMeHTH B cXxemax
MPOCTBIX OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUIl
METOJIOM 3JIEKTPOHHOTO
OanaHca.

Habmonate xuMuueckue
OTIBITHI 110 TIIAHY,
aHAIM3UPOBATH U JIEeNaTh
BBIBO/IBI.

Hcnomnsizosats UKT misa
CO3IaHUs MOJETIEH,
MOATOTOBKU MPE3EHTALIHH,
JIOKJIAJ0B 1O TEME.
BeicTpauBath pa3BEpHYTBIE
IIUCEMEHHBIE U VCTHBIE OTBETEI


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

bubmnoreka

1IOK
" 15
TOTO II0 pa3aeny https://m.edsoo.ru/
7f41837c
Pa3zen 4. [loBTopenue no Kypey xumun 8 kiacca
41 [ToBTOpEHUE 1O KypCy 5
XAMHHU 8 Kjacca
KonTposnsHas pabora
4.2 3a Kypc XMMHH 8 1 1
KJ1acca
Hroro 3
bubnuoreka
ILIOK
0
PesepBHOE Bpems https://m.edsoo.ru/
7f41837c
OBIIEE KOJIMYECTBO 68 5 5

YACOB II10 ITPOTPAMME


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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE OcHOBHBIE BH/IbI
Ne HaumeHoBaHue pa3aesioB u (ungposrbie) AeSITeJIbHOCTH
KoHTpoJbHBI IIpakTuyecku
n/n TeM MPOrpaMmabl Bcero oOpa3oBareJib
e padoThI e padoThl

HbI€ pecypchl

Paspnen 1. BemecTBo 1 XUuMHYeCKHe peaKIUH



11

[ToBTOpEeHME U yriyodaeHue
3HAHHUI OCHOBHBIX Pa3/eyiOB
Kypca 8 Kiacca

Bbubanorexa
HOK
https://m.edsoo.r

u/7f41a636

XapakTepus3oBaTh
XUMHUYECKUE DIIEMEHTBI
IIEPBBIX TPEX MEPUOMOB,
KaJIusl ¥ KaJbLMs 110 UX
ITOJIOKEHUIO B
Ilepnoanueckoii cucreme
. . Menneneena.
Knaccudunuposats u
Ha3bIBaTh
HEOPraHUYECKHE
BEILIECTBA U3YYEHHBIX
KJIACCOB.

OnuceiBaTh 00IIHE
XUMHYECKHE CBOMCTBA
BEILIECTB PA3JINYHBIX
KJIaCCOB, ITOATBEPKIATh
CBOIICTBA MpUMEpPAMU
MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX
peaKkum.

Onpenensite BU
XUMHUYECKOH CBSA3U U TUIL
KPUCTaJUIMYECKOU
pPEUIETKN BENIECTBA.
IIporuo3upoBath
CBOICTBa BEIIECTB B
3aBUCUMOCTH OT UX
CTPOCHMUSL.

BricTpanBarts
pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
UHpOpMaLUIO U3
yueOHHKa U CIIPaBOYHBIX
MaTEepUajIoB, FPAMOTHO
UCII0JIb30BaTh
U3YYECHHBIN TIOHATUINHBIN
anmnapar Kypca XuMuu


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

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKUX peaKlnui

Bbubanorexa
[HOK
https://m.edsoo.r

u/7f41a636

PackpeiBaTh cMbICT
U3y4aeMbIX [TOHATHN U
IPUMEHSTh 3TH TOHATUS
IIPU ONMCAHUM CBOWCTB
BELIECTB U UX
IIpEBpALICHU .
Knaccudumnuponats
XUMHYECKHUE PEAKINH 110
Pa3INYHBIM IPU3HAKAM.
YcraHaBiBaTh
3aBUCHMOCTb CKOPOCTH
XUMHYECKOW peaKIuu OT
pa3anYHbIX (PaKTOPOB.
IIporao3upoBath
BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX
MPEBPAILICHUH B
Pa3INYHBIX YCIOBUSIX.
Omnpenenars OKACIUTEb
1 BOCCTAHOBUTEIb B
OBP.

CocraBiATh
AJIEKTPOHHBIN OanaHc
peaxkuuu.

[IpousBoUTH
BBIYHCIICHUS 110
XUMHUYECKUM
YPaBHEHUSM.
Y4acTBOBAaTH B
COBMECTHOH paboTe B
rape WM rpymie.
BeicTpauBath
pa3BEPHYTHIC
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpOpMaLUIO U3
yueOHHKA U CTIIPAaBOYHBIX
MaTEepUajIoB, FPAMOTHO
HCITOJIB30BATh


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

1.3

3J'IeKTpOJ'II/ITI/ILIeCKa$[
Juccoruanusa. XuMHUUeCKUe
pCaKkiuu B pacTBOpax

bubaunoreka
HOK
https://m.edsoo.r

u/7f41a636

PackpeiBaTh cMbICT
U3y4aeMbIX [TOHATHH, a
TaK)Ke CMBICII TEOPUU
AIEKTPOJTUTUYECKON
JUCCOLMALINH.
OOBACHATD TPUYUHBI
EKTPONPOBOJHOCTH
BOJIHBIX PaCTBOPOB
BEILIECTB, pa3jInyaTh
cinalble U CUJIbHbBIE
AJIEKTPOJIATHI.
CocTaBiATh ypaBHEHUS
JUCCOLMALANA KUCIIOT,
IIEJIOYEH U COJIeH,
IIOJIHBIE U COKPAILEHHBIE
MOHHbBIE YpaBHEHUS
XUMHYECKUX PEaKIui
HOHHOT'0 0OMeHa,
KpaTKHEe HOHHBIE
YPaBHEHHUS MPOCTHIX
peakuui TuIpoIn3a
coJei.
XapakTepHu30BaTh 001He
XHUMHYECKHE CBOMCTBA
BELIECTB PA3INYHbIX
KJIACCOB HAa OCHOBE
TEOpUU
JIEKTPOJINTUYECKON
JUCCOLIMALINN;
MIOATBEP)K1aTh CBOMCTBA
IIpUMepaMu
MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHUN
XUMHMUYECKUX PEAKLIHH.
Pewars
AKCIEPUMEHTAIbHBIE
3a/1a4y 10 TEMeE.
IInanupoBats 1
OCVIIIECTBIISITH, HA


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

Hroro no pazneny

Pa3nen 2. HemeraJsjibl M UX COeTUHEHU S
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2.1

OO1as XxapakTepucTuKa

XUMHAYECKUX dieMeHTOB VIIA-

TpYIIIBI. I'anorens!

bubanoreka
LHOK
https://m.edsoo.r

u/7f41a636

OOBsCHATH 001THE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAJIJIOB U MX
COEAVHEHUH B IIpeseax
MaJIbIX IEPHOJIOB U
TJIABHBIX TIOATPYIITT
[Tepuonueckoi
CHUCTEMBI XUMHYECKUX
JJIEMEHTOB C YY4ETOM
CTPOCHHS UX aTOMOB.
XapaxkTepru3oBaTh
buznueckue u
XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
rajJioreHoB (Ha npumepe
XJIOpa) M CJIIOKHBIX
BEIIECTB
(x10poBOZOpOAA,
XJIOpUa HATPUS ),
CIoCOOBI UX MOJIyYEHUS,
MPUMEHEHHE U 3HAUCHUE
B [IPUPOJIE U )KU3HU
YenoBeKa.

Onpenensite XJI0pua-
MOHBI B PacTBOPE.
[Lmanuposats u
OCYIIIECTBIISATH HA
MPAKTHUKE XUMUYECKUE
AKCIIEPUMEHTHI,
MPOBOJUTH HAOIOICHUS,
JienaTh BIBOBI MO
pe3ynbTaTam
AKCIIEPUMEHTA NPU
MPOBEACHUHN
71a060pPaTOPHBIX OTIBITOB U
MPAKTHYECKUX padoT.
CrnenoBaTh npaBuiIam
6e3011acHOM DaOOTHI B


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

2.2

OO1ast xapakTepuCTHUKa

XUMHAYECKUX DIIEMEHTOB VIA-
rpynnsl. Cepa v €€ coeMHEeHus

bubaunoreka
LHOK
https://m.edsoo.r

u/7f41a636

OOBsICHATD 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
aneMeHTOB VIA-rpymbl
Y UX COCUHEHUI C
Y4E€TOM CTPOCHUSA UX
aTOMOB.
XapakTepru3oBaTh
¢duznueckue u
XUMHYECKHE CBOMCTBA
MPOCTOTO BEIIECTBA CEPHI
U €€ coeqMHEHNN
(cepoBosIOpOa, OKCHIOB
Cephbl, CEPHOI KUCIIOTHI,
cynbdaToB), CIOCOOBI UX
MOJTYYCHUS, TPUMEHEHUE
Y 3HA4YEHHE B IPUPOJIE U
KU3HH YEJI0BEKA.
OnpenensiTe HATMYUE
cynb(daT-HOHOB B
pactBope. OOBSCHATH
CYILIHOCTH
HKOJIOTHUECKUX MPOOIIeM,
CBSI3aHHBIX C
nepepaboTKOH
COCMHEHUH Cephl.
[Lmanuposats u
OCYUIECTBIISATh HA
MPaKTUKE XUMUUYECKHE
AKCIIEPUMEHTHI,
MPOBOJUTH HAOIOICHUS,
JienaTh BIBOBI MO
pe3ynbTaTam
AKCIIEPUMEHTA.
CrnenoBaTh npaBuiIam
6e3omacHoil paboOTHI B
naboparopuu mpu
UCIIO0JIb30BAHUU
XUMHWUYECKOU MMOCVIIbI U


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

2.3

OO1ast xapakTepuCTHKa
XUMUYECKUX 3JIeMEHTOB VA-
rpymmnsl. A30t, pocdop u ux
COEJIMHEHUS

Bbubaunoreka
LHOK
https://m.edsoo.r

u/7f41a636

OOBsCHATH 001THE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
3JIEMEHTOB V A-Trpynisl u
MX COCUHEHHI C YYETOM
CTPOCHHS UX aTOMOB.
XapakTeprus3oBaTh
¢buznueckue u
XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta
u ¢ocdopa u ux
coeIMHEHUH (aMMuaKa,
coJiell aMMOHUSI, @30THOM
KHCJIOTHI, HUTPATOB,
okcuna hochopa (V) u
(dhochopHOI KUCITOTHI,
docdaroB), ciocoOb X
MOJIy4YeHUs!, IPUMEHEHUE
Y 3Ha4YeHHE B MIPUPOJE U
KU3HU YEJIOBEKa.
OnpenensiTb HOHBI
amMmMoHus U ocdar-
MOHBI B PacTBOPE.
OOBACHATH CYLTHOCTD
HKOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C
HAXO0XJICHUEM
COeIMHEHUN a30Ta U
docdopa B okpyxaromei
cpeze.

IInanupoBats 1
OCYULIECTBIISATh HA
MPaKTUKE XUMHUUYECKHE
SKCIIEPUMEHTHI,
MPOBOJNTH HAOIIOICHUS,
JienaTh BIBOABI MO
pe3ynbTaTam
AKCIIEPUMEHTA NPU
IIDOBEIECHUU


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

OOBsACHATEL 001IIHE
3aKOHOMEPHOCTH B
W3MCHCHHUHU CBOMCTB
aneMeHToB [V A-rpymbl
1 UX COCOUHCHHII C
Y4E€TOM CTPOCHUSA UX
aTOMOB.
XapakTepru3oBaTh
¢duznueckue u
XHMHYSCKHE CBOMCTBA
MIPOCTHIX BEIIECTB
yriIepo/ia U KpeMHHS 1
WX COCTMHEHUI (OKCHUIOB
yIJIepoJia, yrOJbHOU
KHCIIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS,
KPEMHHUEBOU KHUCIIOTHI,
CHUJIMKATOB), CIOCOOBI MX
MOJTy4YEHHUS], TPUMEHEHUE
Y 3HAYEHUE B IPUPOJIE U
JKM3HHU YEI0BECKA.
OOBSICHATH IPUIUHHO-
CJICJICTBEHHYIO CBSI3b:
CTPOEHHUE BEIIeCTBa —
CBOIICTBa — MPUMEHECHHE
— Ha mpuMepax
COCAMHEHUH yriiepoaa u
KpEMHHUSIL.

Omnpenensate kKapOOHAT- U
CHIIMKAT-UOHBI B
pacTBope.

OOBSACHATH CYLTHOCTD
HKOJIOTHUECKUX MPOOIIeM,
CBSI3aHHBIX C
HaXO0XXACHUEM
YTJIEKHUCIIOTO ra3a B
OKpY>Karollen cpene.
[Tonreepxaars
0COOEHHOCTH COCTaBa



Hroro no pazneny

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

25



3.1

OO0111€e cBO¥MICTBA METAJIJIOB

bubanorexa
LHOK
https://m.edsoo.r

u/7f41a636

PackpeiBaTh cMbICT
U3y4aeMbIX [TOHATHN U
MIPUMEHATH 3TU TTOHATHUS
IIPU ONMCAHUM CBOWCTB
BEILIECTB U UX
IIpEBpALICHU .
OOBsICHATD 00LIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
AJIEMEHTOB-METAINIOB U
WX COCUHEHHH C YYETOM
CTPOCHHS UX aTOMOB.
XapakTepru3oBaTh
CTPOCHHE METAJIJIOB,
obmue pusnueckue u
XUMHYECKHE CBOMCTBA
METaJUIOB.
XapakTepuszoBaTh 00IIHE
CIIOCOOBI TIOJTyYEHUS
METaJUIOB.

OnuceiBaTh CrIOCOOBI
3aIIUTHl METAJUIOB OT
KOpPpPO3HH.

CnenoBaTh npaBuiIam
0e30macHO# paboTHI B
naboparopuu mpu
HCII0JIb30BAHUN
XUMHUYECKOHN MOCY/bI U
000py/I0BaHUA.
[IponsBoauTh
BBIYUCIICHUS 110
YpaBHEHUSM XUMHUUYECKHX
peakinii, eciiy OJIUH U3
pEareHToB COJIEPKUT
MIPUMECH.

YyacTBOBaTh B
COBMECTHOH paboTe B
nape Wiu rpyire.
Ncmoas30BaTh IbU


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

3.2

Baxxneiinme MeTauibl U UX
COEIMHEHUS

16

bubaunoreka
HOK
https://m.edsoo.r

u/7f41a636

OOBsICHITE 001IHE
3aKOHOMEPHOCTH B
W3MCHCHHUHU CBOMCTB
3JIEMEHTOB-METAJIOB U
UX COCINHCHUN B
rpyIIax ¢ y4€ToM
CTPOCHHS UX aTOMOB.
XapakTepru3oBaTh
¢duznueckue u
XHMHYSCKHE CBOMCTBA
MIPOCTHIX BEIIECTB
METAJIJIOB U UX
coeqHeHUH (OKCHUIOB,
TUIPOKCHUOB, COJICH ),
CIoCo0BI UX MOJIyYEHUS,
MIPUMEHEHHE 1 3HAYCHHE
B IIPUPO/JIE U KU3HU
YyeJIoBeKa.
YcranaBiauBaTh
MPUYHUHHO-
CJICJICTBEHHYIO CBSI3b:
CTPOEHHUE BEIIeCTBa —
CBOIICTBa — MPUMEHECHHE
— Ha mIpuMepax
M3y4aeMbIX BEIIECTB.
Pacnio3naBats ¢
IMOMOIILIO KAYeCTBESHHBIX
peaKkuii HOHbI METAJIOB:
MarHus, KaJlbIus,
aJIOMUHUS, [TUHKA,
xkenesa (II) u xxenesa
(I1I), memu (1I1).
Jloka3bIBaTh
amM(OTepHBII XapakTep
OKCHJIOB U THJIPOKCUJIOB
aJIOMHUHUS U IIMHKA.
IInanupoBats 1
OCYULIECTBIISATh HA
IIDAKTUKE XUMMHUYECKHE


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

Hroro no pazneny

Paznen 4. Xumus u okpy»amomnias cpeaa
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4.1

BeniectBa u marepuaisl B
KU3HU YeJIOBeKa

bubmmoreka
HOK
https://m.edsoo.r

u/7f41a636

XapakTepu3oBaTh poOJib
XUMHH B Pa3TMIHBIX
chepax neaTenTbHOCTH
JII0IEH, OCHOBHBIC
BELIECTBA U MaTepHaJIbl,
MIPUMEHSEMbIC B KU3HHU
COBPEMEHHOTO Y€JIOBEKa.
OOBSACHATD yCcIOBUS
0e30MmacHOTO
MCI0JIb30BAaHUS BEIIECTB
1 XUMUYECKUX PEaKIuil B
ObITY. AHAJIM3UPOBAThH U
KPUTHYECKU OLICHUBATh
MH(OPMALIMIO O BIUSHUU
MIPOMBIIIJIEHHOCTH,
CEIBCKOTO XO3SICTBA,
TpaHCIOpTa U Jp. Ha
COCTOSIHME OKPYKaronien
CpEIIBL.

YMeTh 0Ka3bpIBaTh
MEPBYIO MOMOIIb TPH
XUMHYECKUX 0XKOTax U
OTpaBIICHUSIX.
[TpuHuMaTth yyacTue B
00CYXIeHIHU TTPOOIeM
XUMHUYECKON U
9KOJIOTUYECKOU
HAIPaBJIEHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO MTO3UIUIO
o npobieme u
npeasiaraTb BO3MOKHbIE
IIyTHU €€ pelIeHus


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

Uroro mo paznueny 3

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41a636

PesepBHoe Bpems 3 1

OBIIEE KOJIMYECTBO YACOB I1O

7
[TPOTPAMME 68 >


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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KoHTpoabHbI IIpakTH4eckn H3Yy'4eHHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoTbl |
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHl B 1a0OpaTOPUU U IPUEMBI 1 1 bubnuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa u cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIM)»
bubmuoreka [JOK
6 A 1
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 coXXHBIE BEllleCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popy HIHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTenbHAst aTOMHasi Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemnectBa. MoJib. bubmmoreka [{OK
Moumnsipaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaTu4ecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX bubmorexa OK
Ny P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMuuecKuX peakiuii
18 (coenuHEeHMS, pa3IOKCHUS bubmorexa HOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKnnum»

https://m.edsoo.ru/ff0d4290



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

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — sjieMeHT U bubmorexa [TOK
yxa. p https.//m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
duznyeckre 1 XUMHUYECKHE CBOMICTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbamorexa [OK
poJia {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcugax
CriocoOpl MotyueHust KUCIopo/ia B
23 J1a00paTOPHUH U IIPOMBIILIEHHOCTH bubmmorexa [TOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpuMeHeHnne kucnopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
Tommmso (HedThb, Yroiab U METAH).
25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI lro bubmmorexa [IOK
p e, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u codbupanue KUCIopoaa bubmnorexa [TOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubmuoreka [JOK
BeniecTBo. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 ITousiTHe 0 KHUCIIOTaX U COMIAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostydeHust BOAOPOIa B bubnuoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «[Tomyyenne u cobupanue Bogopoaa bubmorexa [TOK
7 P posa, https://m.edso0.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
32 MomnsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KoJIM4YecTBa
33 BEII[ECTBA Ia3a [0 €r0 U3BECTHOM bubmmorexa [TOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P .. P " https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarre 00 bubmuorexa [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HacklmeHHbIe
37 u HI;HaCBIpeHHI)Il; aCTBOPEI MH;,CCOBaSI bubmorexa HOK
m p PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaei€HHON MacCOBOM 10ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIISCTBA»
39 KonTtponsnas padora Ne2 no teme bubnunoreka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenne u XMMHUYECKUE CBOMCTBA

bu6mmoreka [{OK

41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
otep https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: COCTaB, KiIacCU(pUKAIIHS, bubmmorexa [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK
46 CrOCOOBI MOJTyYEHU S, XUMUYECKHE https://m.edsoo.ru/00ad947
CBOICTBA 4
[IpakTuueckas padota Ne 6. Permenue
SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
a7
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
48 I'enernueckas cBsi3b MEXKy KiaccamMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0001IeHre U cucTeEMaTH3alHs 3HAHUH
H . https://m.edsoo.ru/00ad9ch?2
Konrpoisnas padora Ne3 mo teme
50 "OCH(I))BHLIG KJ'IIE)ICCLI HEOPraHUYECKUX bubmotera [JOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHMI
I1epBBle NOMBITKH KIacCH(UKAIIUN
P ¢ bu6nmoreka [JOK
51 XHUMHUYECKUX 3JIEMEeHTOB. IIoHsATHE O

rpyimax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3aKOH U

bu6mmoreka [{OK
52 [Tepromuieckasi cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Meneneera
53 [Tepwo1b1, TPYIIIEI, TOATPYIIITHI bubmorexa HOK
P > TPYIIH, Py https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 000JI0UeK
P P 9 bubnuorexa [JOK
55 aToMoB an1eMeHToB [leprnoanueckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl /1. 1. MenaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA M0 €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepnonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leprnoandeckoro 3akoHa ajis
pa3BuTHUs Hayku U ipaktuku. []. . bubnuoreka [IOK
S7 N
MenneneeB — y4EHBIN, MTEIAror U https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumudeckas CBsI3b bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XUMHAYECKast bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmmorexa [JOK

https://m.edsoo.ru/00adae28
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OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

63 1 https://m.edsoo.ru/00adb07
peaxiuu 6
bubmmoreka [{OK
64 OKHCIIUTEIU U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb07
6
KonTponsnas pabora Ne4 no teme bubmorexa HOK
65 1 https://m.edsoo.ru/00adb48
«CtpoeHne atoMa. XUMHUYECKasi CBA3bY 6
bubmmoreka [{OK
66 [ToBTOpEHUE 1O KypCy XUMHH § KJlacca 1 httos://m.edsoo.ru/00adb33c
bu6moreka [IOK
67 [ToBTOpEHME TIO KYpCy XUMUHU § Kiacca 1 httos://m.edsoo.ru/00adach?
68 KonTtponbHas padoTa 3a Kypc XuMuu 8 1 bubnuoreka [IOK
KJ1acca https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/00adb486
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne undposbie
Tema ypoka KoHTpoabHbI IIpakTuyecku H3y41CHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI e padoTbl |
pecypcsbl
[Iepnoanyeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH bubnnorexa [JOK

2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 https://m.edsoo.ru/00adb6b
HEPBBIX TPEX MEPHOIOB 6

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMuueckou CBA3U U THUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Kiaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON

7 eakuu. IToHsITHE 0 TOMOT'€HHBIX U 1 bubmiorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaKIIUIX
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ITonsaTrue o XUMHUUECKOM paBHOBCCHUU.
@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh

bu6mmoreka [IOK

8
XUMUYECKON PEAKLUH U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHUS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubmmorexa [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKON
10 C(I:)O a pCI/IJILHLIe U ciia0bie bubmmoreka LIOK
u HaIu.
A At https://m.edsoo.ru/00adcd68
AEKTPOJIATHI
bu6moreka [IOK
11 HoHHbIE ypaBHEHHUS peaKkuil https://m.edsoo.ru/00add44
8
XUMHYECKHE CBOMCTBA KUCIIOT U bu6moreka [IOK
12 OCHOBAHUH B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5d
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIT 8
XWMHYECKUE CBOMCTBA COJICH B CBETE bubnuoreka [IOK
13 MpeACTaBICHUI 00 https://m.edsoo.ru/00add8b
ANEKTPOJUTUUECKON JUCCOIHAITIT 2
bu6mmoreka [JOK
14 [TonsaTue o runmpoause comuei https://m.edsoo.ru/00add9d
4
O00011IeHNE U CUCTEMATH3AL[MSI Bubmorexa OK
15 . https://m.edsoo.ru/00addd1
3HaAHUH
2
ITpakTrueckas padora Ne 1.
p P bu6mmoreka [JOK
16 «Pemmenne 3kcriepuMeHTAIbHBIX

3aaaq»

https://m.edsoo.ru/00addbfa
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KonTtposneHas padota Ne2 mo teme

bu6mmoreka [IOK

17 «INEKTPOIUTHIECKAS TUCCOIHALIHS.
p s tat https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPaX»
OO61ast XxapakTepuCTHKa FaJOTeHOB.
18 XWMHUYECKHEe CBOMCTBA HAa TIPUMEPE bubmorera [JOK
PHMED https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopona. CoasHas KUCIIOTA,
19 XI/IME‘IGCKI/I: CBOMCTBA, MOTyYEHHE bubmorexa HOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme
20 «[TonyueHne CONSTHOM KUCIOTHI bubmorexa [TOK
YHCHH® com ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONUCTB»
Beruucnenus o ypaBHEHUAM
21 XUMUYECKUX PEAKIUi, €CITN OJIUH U3 Bubmmorexa [JOK
PealIHH, A https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AtoTpoTniHBIE MOTU(UKAITUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [JOK
B IIpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIOTA,
bu6mmoreka [JOK
25 ¢bu3nyeckrue 1 XUMHUYECKUE

CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XHUMHUYECKUE PEAKLIUH, JICIKALLIHUE B
OCHOBE IIPOMBILIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmmoreka [{OK

26
XHMMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIllEen Cpelibl COCTMHEHUSIMU
cephl

97 Beruncnenue MaccoBoii 101 BBIXO/1a bubmmoreka [IOK
MPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6rast xapaKTepUCTUKA SJIEMEHTOB

28 VA-rpynnel. A30T, pacipocTpaHeHHE bubmuorexa [JOK
B Npupoje, puznueckue u https://m.edsoo.ru/00adeeat
XUMHUYECKHE CBOMCTBA
AmMuak, ero usnyeckue u

29 XMUMHYECKHE CBONCTBA, MOJIyYeHUE U Bubmmorexa [JOK

aed https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTrueckast pabota Ne 3 o Teme
30 «[lonyyeHrne aMmMuaka, U3yueHUe ero Bubmmorexa [JOK
N i - H3YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJICH
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX

32 00peHuii. XUMHUYECKOES bubmmorexa [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxena pocdopa (V) u

$op docgopa (V) bubmuoreka [JOK
33 ¢dochopHas kucnora, pU3HUECKUE U

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue pochaTo B
KauecTBE MUHEPAIbHBIX YA0OpEHUN.

bu6mmoreka [IOK

34
3arpsi3HeHHEe IPUPOTHOM cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacmpocTpaHeHUE B
35 pu E;[e g)mnljlecxll)/le 1 XUMHYECKHUE bubmorera [JOK
PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcunpl yriaepoja, ux Gpusndeckue u
36 XUMHYECKHE CBOWCTBA. bubmmoreka [{OK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcUJoM yriepoaa (IV)
N bubmuorexa [JOK
37 VYronbHa cioTta u e€ co
TOJRHAL KHEToTa | m https://m.edso00.ru/00ae006c
[IpakTruueckast pabota Ne 4 o Teme
38 "ITostydeHue yriieKucioro rasa. bubnuoreka [IOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHauanbHBIC MOHATHS 00
39 OpraHMYEeCKHMX BEILECTBAX KaK O bubmorexa LHOK
P IH https://m.edso0o.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpemHuwuii u ero coenuHeHUs Bubmorexa OK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Perenue
41 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME bu6mmoreka [JOK

«BaxkHeln1e HeMeTauIbl U UX
COEIMHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTtposneHas padota Ne3 mo teme

42 «Baxxnennne HeMeTalIbl U UX bubnmorexa LHOK
https://m.edso0.ru/00ae0el8
COETMHEHU S
OO01as XxapaKTepUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJIOB.

43 Metannuueckas CBI3b U bubmmoreka [{OK
MeTaJUIMYECKasi KpUCTAUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 OIEeKTPOXUMHUUECKHI PSIIT bubmmorexa T[OK

P o P https://m.edso0.ru/00ae1156
HaIpsDKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
meTawIoB. CruiaBel. BerunciieHus mo

45 ABHEHUSIM XMMHYECKUX PEAKIINI bubmorexa LOK
P P ’ https://m.edsoo.ru/00ae1156
€CJIM OJIH U3 PEareHTOB COJIEPIKHUT
npuMecH

46 [ToHsATHE O KOPPO3UU METAILIOB Eubmrorexa HOK

pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK

47 €JIOYHBIE METaJUIBI
1 https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnunoreka [JOK
KaJnusg https://m.edsoo.ru/00ae14b2

49 IlenoyHO3EeMEIBbHBIE METAJIbI — bubmuoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael15e8

N bubmuoreka [JOK

50 Baxxneime coeqUHEHUS KaJIbIUS

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



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O0001IEeHUE U CUCTEMATU3ALIUS

51 N
3HAHUH
JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubmmoreka [{OK
52
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "YEcTKkoCTh BOJBI U METOALI €6 bubnmorexa LOK
| https://m.edsoo0.ru/00aelae8
yCTpaHEHUS
bubmmoreka [IOK
54 Anro 7
MHHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Kemneso
T https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU KeJe3a bu6mmoreka [IOK
(IT) m xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUH
[Ipaktuueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuoreka [JOK
«BaskHeHIEe MeTaIUIBI U UX https://m.edso0.ru/00ae3de8
COEIUHEHUI»
Boruncnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITM OJIUH U3
50 peareHTOB JaH B M30BITKE WIIH bu6mmoreka [JOK

COJIEPXKUT pUMecH. Brruncnenus
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peaxiuu

https://m.edso0.ru/00ael750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IEeHUE U CUCTEMATU3ALIUS

61 . 1
3HAHUU
KonTtponsHas padota Ne4 mo Teme
62 «Baxueume MeTauibl 1 UX 1
COCITMHEHUSD)
63 BemectBa u maTepuansl B 1 bubnuoreka [JOK
ITOBCETHEBHOW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYXKaIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemreHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 [ToBTOpEHME MO KypCy Xumuu 9 1 bubnuoreka [IOK
KJ1acca https://m.edsoo.ru/00ae0d0a
67 [ToBTOpEHME 11O KypCy XUMHH 9 1 bubnuoreka [IOK
KJ1acca https://m.edsoo.ru/00adb33c
68 KonTtponbHas padoTa 3a Kypc XUMHUH 1 bubnuoreka [IOK
9 knacca https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

* Xumus, 8 kiacc/ Pyasutuc I'.E., ®enpaman @.I'., AkurionepHOe 00LIECTBO
«3narenscrBo «lIpocsemenue»
» Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111ecTBO

«M3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

8 Kiacc

1. Xumus: ypoku B 8 kiacce: nocooue st yautens / H. H. 'apa. — 2-e u3.,
nepepad. — M. : IIpocsemnienue, 2014.

2. lnnaktuyeckuit MaTepual rmo XxuMuu s 8-9 kinaccon: [locobue s
yuurtens / A.M. Paneuxuii, B.I1. I'opmikoBa. — 7-¢ u3a. — M.: «IIpocBemienue,
2018r

3. Xumus: 3aJayHuK ¢ «ITOMOIITHUKOMY. 8-9 KIacChl: TOCOOHE JJIs yYaIIuXCs
obmreoOpasosar. yupexnaenunii / H.H. I'apa, H.W. I'abpyceBa. — M.:
ITpocsemienue, 2018

4. PaGouas Tetpanp mo xumun. 8 kinace / H.M.I'abpycera. - M: [IpocBemenue,
2016

5. Terpaap asist 1a0OPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT MO XUMHUU. §

kiacc / H.W.I'aBpyceBa. - M.: IIpocsemienue, 2018



6. Tpenaxep no xumuu: 8 kiacc: k yueoHuky I'.E.Pyn3utuca,

®.I'. ®enpamana "Xumus. 8 kaacc”". ®I'OC / A.JI.Mukutiok. - M:
H3narensctBO "DK3amen', 2020

9 knacc

1. Xumust: ypoku B 9 kiacce: nocodue s yuurens / H. H. IN'apa. — 2-e u3n.,
nepepab. — M. : IIpocsenienue, 2014.

2. JIunaktudyeckuit MmaTepuai mo xumun ais 8-9 knaccos: [locobue st
yuutens / A.M. Paneuxuii, B.I1. I'opmikoBa. — 7-¢ u3a. — M.: «IIpocsernienuey,
2018r

3. Xumus: 3aJauHUK C «ITOMOIIHUKOMY. 8-9 Kilacchl: mocooue sl yJanuxcs
obmeo6pazosar. yupexaenuit / H.H. I'apa, H.U. I'abpyceBa. — M..:
ITpocsemienue, 2018

4. Pabouas TeTpanp o xumuu. 9 xkinacc / H.M.I'abpycea. - M: [IpocBemienue,
2016

5. Tetpanp st 1Ta0OPATOPHBIX OMBITOB U MPAKTUYECKUX paOOT MO XUMHUH. 9
knacc / H.W.I'aBpycesa. - M.: I[Ipocsemienue, 2018

6. Tpenaxxep no xumun: 9 kiacc: k yueonuky I'.E.Pyn3utuca,
O.I'.Penpamana "Xumus. 9 kimacce”". ®I'OC / A.J. MukuTIOK. - M:

HznareasctBO "DK3amen", 2020



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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