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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 KOHLETIIMY MPENnoJaBaHus y4eOHOro mpeamMeTa « 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 o0si3aTenbHOE peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
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 00Iero 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 XHMHUH CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CHOCOOHOCTEM
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 MBIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOcTByeT (HhOPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKH XMMHUH Ha OINpPEAEIEHHOM 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 coaepkaHusi MPOrpaMMbl MO XUMHHU C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMmy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U 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
e€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHMM XUMHHM TPOUCXOAWT (HOPMUPOBAHHWE 3HAHUH 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 — BaKHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUYCCKHUX IMOJOKEHUM,
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 pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW MO3HABATENbHON JeATEIbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIIFOUEBBIX KOMIIETEHIMM), MMEIOLIUX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJyYEHHBIC NMPU H3YYCHUU
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEJACHUST B OBITY M TPYIOBOM NEATETBHOCTH B IEJSAX
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 MpOGuiIs U HANpaBICHHOCTH JalbHEUIIETO
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. [loHsiTHE O MeTOHax MO3HAHUS B XUMHUH. UHCThIE 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 BemllecTB. (OTHOCUTENIbHAs aTOMHAas —Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIAa CTPYKTYPHBIX eauHMIl BemecTBa. Pacu€tel mo ¢dopmymnam
XUMUYECKUX COSTUHCHUM.

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#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3oKeHHE THUIAPOKCHIIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHOU
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 31€MeHT U OpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — alioTponHas MoAU(pUKALU KUCIOpOaa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopgopon — »snmemeHT M mpocToe BewmecTBo. HaxoxkaeHnue Bomopoaa B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHeHuit. Oxcunbl. Knaccudukamms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

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

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHUE
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), B3aumojaecTBue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3aJlad 1o TeMe «BaxHeliine Kiaacchl HEOPraHUYECKUX
COCIMHECHUN.

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

[lepBble MOMBITKU KIacCCU(MUKAIUM XUMUYECKUX 3yieMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas v JJIUHHONEpUOAHAas  (GOPMBI
[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 ~ 000JI04eK aToMoB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB 110 IPYIIaM 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.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MexXnpeaMETHBIX CBSI3€M MPHU HM3YYEHUM XUMHUHM B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJU3, CHUHTE3, KiacCu(UKalusg, TEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, a3, (U3MYECKUE BEIUYWHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUII B COOTBETCTBHUM C TMOJOXXEHUEM »3JieMeHTOB B llepuonnueckoit
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 HEOPraHWYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(P(eKTy, o
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
HEOOpaTUMBIX XMMHYECKUX peakiuax. [[oOHITHe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OaslaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOLMALMM BEIIECTB C PA3JIUYHBIMU 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,
OCHOBaHM W coOJell B CBeTe MPEJACTaBICHUN 00 DIEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAUIOB M HeMeTauioB (rpadura M amMasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  HCHOJIb30BAaHWE BHJACO MATEpUAJIOB), TPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMy pasioKEeHHs, COCMHEHHUS), pacro3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBEKa. BakHeWiine XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
u cepbl. XuMHuueckue cBoiicTBa cepbl. CepoBoAopoad, CTpoeHUe, (PU3NUYECKUEe U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenuduieckue). XUMHUYECKHE PpEeaKInu,
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 OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH cepbl (KHUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
duznueckre U XuMuyeckue cBoicTea. KpyroBopoT azora B npupoje. AMMHUAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
aloTponHeie Moaudukauuu Gochopa, GUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka aneMeHToB |V A-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCuasl yriepoaa, ux
¢uznueckre W XUMHUYECKHME CBOWCTBa, JCHCTBHE HA JKHUBBIE OPTaHU3MBI,
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 peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BaxkHellue CTpouTenbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpua0oB (TAJOTE€HUIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peaKkiluu Ha Cybdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE MW W3YYCHHUE CBOMCTB aMMMaKa, TPOBEJICHUE
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, ¢ylsiepeHa, O03HAKOMIIEHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W UW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTEepUCTUKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpspkeHu MeTtamioB. dusnyeckue U XUMMUYECKrUe cBOMcTBa MeTaiioB. Oomue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MOJIOKEHUE B [leproanyeckoi cucTeMe XMMHUYECKUX
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.

IllenouyHO3EMENBHBIE METAJUIBI MAarHMd W KaJIbLIAM: IIOJOKCHUE 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 M CLIOCOOBI €€ YCTpaHEHUSI.

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 [lepnoandeckoil cucreme XMMUYECKUX 3IE€MEHTOB /1.
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:

O03HAKOMJICHHE C o0paslaMd METAIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEOBAaHNE CBOWCTB KECTKOW BOJBI, MpOLIECCa TOPEHUSI KEJIE3a B KUCIOPOIE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOAEHME U OMKCAHHUE MIPOIECCOB OKPAIIMBAHHMS
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 COCTUHEHUSI.

XuMHS M OKpPY:KaLIas cpeaa

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

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, aanee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

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 E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KiIacCUPUKANNSI, TEPUOJANIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUCCKUH 3apsj, TPOBOIHHKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COHIIE.

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

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC 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
BOCIUTATEJIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIENOBATEIbCKOM, TBOPYECKOM M JPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MACSTENBHOCTH MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOUX 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 DPa3BUTHS HAYKU WU COCTABISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HaBaTEIbHbIE MOTHBBI, HAlPABJICHHbIE HA TMOJIyYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOH, JOCTYIMHBIMH TEXHUYECKUMH CpEACTBAaMHU HH(DOPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHsS OOyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOAICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpaIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pE3ysibTaTaM TPYAOBOW IEATEILHOCTH, B TOM 4YHCJIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIemHON nMpodecCHuOHANBHON ESITEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

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

CIIOCOOHOCTH TIPUMEHATHh 3HAHUSA, MOJy4YaeMbI€ MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

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



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHBIC YUeOHbIC IEUCTBUS (IO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpoIlecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiMu — MpU pelIeHUH Y4eOHO-TT03HAaBATENbHBIX 3314, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBS3M 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
IIPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUsl, CIPABOYHbIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONpPEAEIEHHOTO THIIA, TPUOOPETEHUE 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 3aJadl HECIOKHBIMU CXEMaMH, JHharpaMmmaMmu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTA HA COCTOSHHME OKPYXKAIOIIEH 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
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbD», KOOPIWHAIUSI
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH 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
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

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

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

e ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHHUs MAacChbl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
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 AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHne uX Mo 3JEKTPOHHBIM CIOSIM);

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

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpAIMi MBICIUTEIBHON ACSTENIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3Y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOAOpOAA H KHCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U APYTHE).

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, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNIMYecKasi), KpHUCTaJUIMYecKass pemeéTKa, KOppo3Hs METalIoB,
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 XUMUUYECKYI0 CHUMBOJIUKY JJII COCTaBJIICHHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3U (KOBaJICHTHAs, WOHHAs, MeETa/UIM4YeCKas) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN 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 TETUIOBOMY 3(DPEeKTy, MO0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

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

COCTaBJSITb YPaBHEHUS JJIEKTPOJMTUYECKOM JHUCCOLUUALMHU  KUCIOT,
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 MOJEKYISIPHYI0 U MOJSPHYIO MAacchl
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 OOOpYIOBAaHMEM, a Tak)Ke TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTENIbHON JESTENbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
DJIeKTpOHHbIe (LN (POBbIE)
KouunyecTBo yacoB o0pa3oBaTe/ibHbIE pecypchl
Ne HaunmeHoBaHMe pa3je/ioB U
n/n TeM MPOrpaMmbl
KonTtpoJbHbie IIpakTH4eckue
Bceero
padoThI padoTsbI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHATUHSA
Xumusi — BaykHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
4yernoBeKa
BemecTBa n xumMmyeckue bubnuorexa [JOK
1.2 15 1
peakuuun https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kucimorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnmoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edso0.ru/7f41837c
Hroro no paszneny 30



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

Paznean 3. Illepuoanueckuii 3axkon u Ilepuoguyeckasi cucrema xumuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX 3eMeHToB /1. W. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.
3.2 OKucCIuTebHO- 8 1 brbmorexa [OK
https://m.edso0.ru/7f41837c
BOCCTaHOBHUTEJILHBIC PEAKIIHH
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPOTPAMME



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

DJIEeKTPOHHbIE
(uu¢pposrIe)
KounyecTBo yacoB o0pa3oBaTejibHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ pecypcsl
NMPOrpaMmblI
Konrtpoasubie | IlpakTuueckue
Bcero P P
padoThl padoThbI
Paspnen 1. BemiecTBo 1 XUuMHYeCKHe peaKIUH
11 [ToBTOpeHue u yruyoieHne 3HaHUH 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAST AUCCOIALIMS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
' YR &-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' DYIHEL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 8 1 2 bubnuorexa [IOK



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

aneMeHToB |VA-rpynnsl. Yraepoa u
KPEMHUN U UX COECTUHEHUS

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

Wroro mo pazueny 25
Pazgen 3. Merasibl M HX COeIMHEHUSA
bu6mmorexa [IOK
. i 4
3.1 Obume CBOHCTBA METAIIOR https://m.edsoo0.ru/7f41a636
bubmmoreka [IOK
. 5 1
3.2 Bakueiinme MeTauIbl U KX COSTUHEHUS 6 https://m.edso00.ru/7f412a636
Hroro mo pazueny 20
Paznea 4. Xumusi u oOKpy:Kamomasi cpeia
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMi https://m.edso0o.ru/7f412636
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

8 KUIACC
DJIeKTPOHHbIE
JomamHee | uupposBbie
N Kouu4vecTBO YyacoB 3aJjaHue o0pa3oBaTejibHbIE
[
; Tema ypoka ecypehl
n/n P pecyp
Kontpoabhblie | IlpakTudeckue
Bceero P P
padoThI padoThbI
1 [Ipenmer xumuu. Poss xumun B 1 51 s bu6mmoreka [IOK
, ynp.
JKU3HHU 4yesioBeka. Tena u BenecTna ynp https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTogax MO3HAHUS B 1 52 bu6moreka [IOK
XUMUHA https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padota Ne 1 «IIpaBuma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubnuoreka [JOK
4 . 1 §4,ynp.3
pazzaeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI U MOJICKYJIBI 1 55,324 8 bubmorexa HOK
4 TeT. https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 §6, Bblyuntb | bubmmoreka [JOK
(CUMBOJIBI) XHMHUYECKUX JICMEHTOB 3HaKM X.3. https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BELIECTBA 1 3aa. B Ter. bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [{OK

9 ATOMHO-MOJICKYJIIPHOE YUCHUE 3aa. B TeT.
YIApHO® ¥4 A https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTB.
10 Xumuueckas popmyrna. BareHTHOCTD TEnR4S bubnuorexa LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JICMCHTOB
11 OTHOcHUTENbHAS aTOMHAs Macca. §6,7, ynp. 5,7 bubmmoreka [{OK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10751 XUMAYECKOTO §7,3a4. B TeT. bubnuorexa [JOK
dJIEMEHTA B COeTUHEHNH https://m.edsoo.ru/ff0d350c
13 KoumgecTBo Bemectsa. Molrb. §18,3aa.5 Bu6moreka [TOK
Momnspras macca https://m.edsoo.ru/ff0d5230
dOu3nvecKue U XUMUYECKHE SBIICHUS. §9,8.2 bubmuorexa [JOK
14
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs NPOTEKAHUS §9 bubnuoreka [IOK
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. §10,ynp.5,6 bubnunoreka [JOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILECTBA II0 YPAaBHEHUSIM 720383 bubmnorexa [IOK
P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITU
Knaccudukanus XuMuaeckux
18 eaKLII/H(}I) (coenmHeHus, pa3oKeHHs s bubmmorexa [IOK
P P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN- b K
19 Y 3aa. B Ter. nommorexa [O

sHuuKIoneaucT. O0o0IIeHnE U

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
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CUCTEMAaTU3alus 3HaAaHUN

KonTtponeHas padota Nel mo Teme

bu6mmoreka [{OK

20
«BellecTBa 1 XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Boznyx — cmecs rasos. Cocras §13, ynp.6 Bu6morexa [IOK
21 Bo3nyxa. Kuciopoa — anemMeHT u
polcl:yze ermec poﬂ O30 https://m.edsoo.ru/ff0d448e
MIPOCTOE BEIIECTRO. H
DusnuecKue U XUMHUYECKHE CBONCTBA §14,ynp.1, 3 BuGmiorexa LIOK
22 KHCJIOpoJia (peaKkIuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax D
Crioco0OpI MOTy4eHHST KUCITIOPOia B o OK
23 1a00paTOPHH U TIPOMBIIIICHHOCTH. §13 nomoreka L1
[IpiMenen e KHCIOpoJa https://m.edsoo.ru/ff0d497a
MMEHEHHUE KHUCIIOPO]T
TenoBoii 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O §9,3an. s Ter. bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUAX
TormumBo (HedTh, yroiab U METaH). Eu6 OK
e
25 3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0 3aa. B TeT. nommoreka L
. https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAaILleHuUs
[IpakTrueckast pabota Ne 3 o Teme Bu6 OK
e
26 «[lonydyenue u cobupanue KHCIOpPO/a, nommoreka L
. https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE ero CBOMCTBY»
97 Bomopoa — snemeHT u ipocToe §15, ynp.4,5 bubnunoreka [JOK
BeniecTBo. Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 dusnuecknue 1 XMMUUYECKHE CBOMCTBA §15 bubnunoreka [JOK
Bojopoaa. IIpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bubnunoreka [JOK
29 [TonsaTHe 0 KUCTOTaX U COJISIX §15,17 i

https://m.edsoo.ru/ff0d50d2
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Cnoco0bl MosTy4eHust BOAOPO/ia B

bu6mmoreka [IOK

30 3aa. B TeT.
naGoparopuu A https://m.edsoo.ru/ffod4ddo
[Ipaktuyeckas padora Ne 4 o Teme
31 «ITonmyuenue u cobupanue BoOI0POIa bubmorexa HOK
" P HOPOAa, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMCTBY
39 MouisipHbiii 00BEM ra3oB. 3aKOH §19, 3a4.9 bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYecTBa
33 BEII[ECTBA Ia3a [0 €ro0 H3BECTHOM 3ag. B Ter bubmorexa HOK
i A ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncnenust 00€MOB ra3oB 1Mo
34 ABHEHHIO PEAaKIIMU Ha OCHOBE 3aa. B TeT bubmorexa OK
P "p . A ' https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
35 dOusnvecKkue U XMMHUYECKHE CBOMCTBA §21,3an.4,5 bubmuorexa [JOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 §21 bubnuoreka [IOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HacsiiienHbie 1 HEHACHIIICHHBIC §22,3an.34 bubnuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
38 «lIpurotoBneHne pacTBOPOB C bubnunoreka [JOK
OIpENENEHHON MacCOBOU 10JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponpHas padota Ne2 o teme bubnuoreka [IOK

«Kucnopoxa. Bongopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KiIaccupuKaIms,

§14,ynp.1, 3

bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
41 KI/ICJI};LITHI)IX OCHOBHBIX U aM(OTEPHBIX o bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cocTaB, Knaccudukanus, §24 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosydyenne u XMMHUYECKUE CBOMCTBA §24, ynp.4 bubmmorekxa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, §25, bubmuorexa [JOK
HOMEHKJIaTypa 3aA.B.TeT. https://m.edsoo.ru/ffodfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA §25,ynp.6,7 bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Coimu (cpenHue): HOMEHKIIaTypa,
46 cnocoérfl) TTOJT )eHI/IH XI/IMI/I‘IZ(II)KI/IG Y20 yrpe bubmorera [IOK
y YL https:/m.eds00.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
48 ['enernueckas cBsI3p MEXKY KilaccaMHu §27,ynp.3,4 bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM (no sap.) https://m.edsoo.ru/00ad9a50
O06o001IeHne u cucTeMaTu3anus bubnuoreka [JOK
49 N 3ag. B TeT.
3HaHUU https://m.edso0.ru/00ad9ch2
50 KonTposneHas padota Ne3 o teme bubnuoreka [IOK

"OCHOBHEBIE KJIACCHI HCOPraHn4CCKux

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

[TepBbIe MOTBITKY KIACCH(PUKAITUU

§28, ynp.7

bubmmoreka [{OK
51 XHUMHUYCCKUX 3JIEMEHTOB. IloHsATHE O 1
FPYIINAX CXOMHbIX YEMEHTOB https://m.edsoo.ru/00ad9ffa
Ilepnonnyeckuii 3aK0H U §29, ynp.4-6 BuGmiorexa LIOK
52 [Tepuoaunueckast cucTeMa XUMHUYECKUX
LU M https://m.edsoo.ru/00ada52c
anemenTtoB JI. 1. Menneneena
bubmmoreka [{OK
53 [lepuoapl, TPYIIIBL, TTOATPYIIIIEI §29
PHOJEL, TPYT APy https://m.edsoo.ru/00ada52¢
54 Crpoenue atoMoB. CocTaB aTOMHBIX §30, bubnuoreka [IOK
snep. M30Tors ynp.4,5,8 https://m.edso00.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI09eK §31 Eu 1OK
. nOIMOTeKA
55 aToMOB 3J1IeMeHTOB [leproanueckoit
LU M https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Menpaeneena
XapakTepucTuKa XUMHUYECKOTO §33, 33,8
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B Ter. bubnuorexa [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. 1. §33 bubnuoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATENLHOCTh ATOMOB §35 bubnunoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HMonHas xuMmudeckas CBI3b §34,ynp.3,4
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas §36 bubnuoreka [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrnas HenossipHas 1 §36,8.5 bubnuorexa [JOK
XUMHYECKas CBI3b https://m.edsoo.ru/00adaab9
§38, ynp.4,5 bu6mmoreka [{OK
62 Creneus oxncneris . https://m.edsoo.ru/00adae28
63 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 §39 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN ¥ BOCCTAHOBUTEIN 1 S35 Ve5T bubmmorexa [TOK
(no sap.) https://m.eds00.ru/00adb076
KonTtponsnas pabora Ne4 no teme
65 «CtpoeHne aroma. XUMHUYECKast 1 bubmorexa [TOK
’ https://m.edso0.ru/00adb486
CBS3b»
PeseprubIit ypok. O6001IeHNE 1 bubnuoreka [IOK
66 . 1 3ag. B TeT.
cUCTEMAaTU3aIys 3HaHUuI https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001IeHNE 1 1 3aA. B TeT. bu6nuoreka IIOK
cUCcTeMAaTU3als 3SHaHUH https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001IeHNE 1 1 3aa. B TeT. bub6nuoreka [IOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

DJIEeKTPOHHbIE
Jomamnee | nu@poBbIe
N KoanuecTBo 4acon 3ajjaHue o0pa3oBaTe/ibHbIE
o
. Tema ypoka pecypcbl
n/n P
Kontpoabhsbie | IlpakTudeckue
Bceero P P
padoThI padoThbI
[lepnoanueckuit 3aK0H.
[Iepnoanueckas cucrtema 1 3 bubnuoreka [IOK
ag. B TeT.

XUMHUYECKUX AemMeHToB /l. 1. A https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 3aa. B TeT bubmorexa OK

. A ' https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa 1 §1,ynp.6,7 bubmuoreka [JOK
HEOpPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunn xuMuueckoil CBS3U U THUIEI 1 3 bu6mmoreka [JOK

N ag. BTeT.

KPUCTAJUIMYECKUX PEIIETOK A https://m.edsoo.ru/00adbac6
KounTtponsnas padora Nel mo teme
«[ToBTOpeHue u yrnyOneHue 3HaHHMA 1 1
OCHOBHBIX pa3eNioB Kypca 8
KJ1acca
Knaccudukarus XuMUYECKUX 1 §2,ynp.9 bu6mmoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbcb0
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IToHATHE O CKOPOCTU XUMHUYECKON

§3, 3a4. B TET.

bubnunoreka IHOK
7 peakiuu. [IoHATHE O TOMOTEHHBIX U nbmaorexa I
eTepOreHHbIX PEaKIIAX https://m.edsoo.ru/00adbe9a
r
TlousiTe 0 XUMHUECKOM
paBHOBecuu. DakTOpHhI, BIUSIONTNE Eub OK
. oTeKa
8 Ha CKOPOCTh XUMHUUYECKOU PEaKIIUU U §3 nosmorexa L
OTTOSKEHIE eCKOro https://m.edsoo.ru/00adc28c
MMOJIOKEHNE XUMUYECKOT
paBHOBECHs
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC §4,ynp.7,8 bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHYECKON §5 BuG OK
oTeKa
10 mucconuanmn. CHIIBHBIE U CIIa0bIE nomorexa I
STEKTPO https://m.edso0.ru/00adcd68
JIEKTPOJIUTEL
bu6mmoreka [IOK
11 Honnsie ypaBHEHHS peaKI[Ail §5
M peaxt https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI §6,7,y1p36 | pugmmorexa [HOK
00 3JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIAN
XUMHUYECKUE CBOMCTBA COJICH B §8, ynp.5 BuGmiorexa LOK
13 CBETE MPEACTABICHUI 00
https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT D
bubnuoreka [JOK
14 ITousiTre 0 TUAPOIN3E COJIEN §9
AP https://m.edsoo.ru/00add9d4
OO6o01IeHre 1 cucTeMaTrU3amus bubmuoreka [JOK
15 N 3ag. B TeT.
3HAHUM https://m.edsoo.ru/00addd12
16 [IpakTuyeckas padora Ne 1. bubnuorexa [IOK
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«Pemienue OKCIICPUMCHTAJIbHBIX

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

3a71a9»
KonTtposnsHas padota Ne2 mo treme
17 «DIEKTPOIUTHYECKAS JUCCOIIMALHS bubnmorera [TOK
p ) https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPaX»
OO1as xapakKTepUCTHKA T'aJIOT'CHOB.
18 XMMqucfHe CBI())I\/'ICTBa Ha IIpumMepe T VTP6 bubmiorexa HOK
PHMED (no sap.) https://m.edsoo.ru/00addfe?2
xJiopa
Xnoposogopona. ConsHas KUCIIOTA,
19 XI/IME‘-IGCKI/I: CBOIICTBA, MOJyYEHUE TI2AneT bubmiorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme
20 «ITonyuyenne COJISTHON KHCIIOTHI bubmiorexa HOK
YHeHHe com ’ https://m.edso0.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruucienus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKIUi, €CITN OJIUH U3 3ag. s TeT bubmorexa LOK
’ ' ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mras XxapakTepuCTHUKA SJIEMEHTOB §13, ynp.5 bubnuoreka [JOK
VIA-rpymis (no Bap.) https://m.edsoo.ru/00ade64a
AmtoTpoTniHbIE MOTU(UKAITUN CEPBI.
23 Haxoxnenue cepbl u €€ coeTMHeHUN §13 bubnunoreka [JOK
B IIpupoJie. XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoIOpO, CTPOCHHE,
24 (bnlznqecxlfe u XI/III\)/II/I‘IGCKI/Ie i bubmotera [JOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
25 Oxcuppl cepbl. CepHast KMCIIOTA, §15, ynp.6, bubnuorexa [IOK
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(buzHUecKre U XUMUIECKHE 334.8 https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE

XHWMHUYECKUE PEAKIUH, JIEKALLNE B

OCHOBE MPOMBIIIIEHHOTO Crtoco0a

26 IIOJTy4EHUS] CEPHOU KUCIIOTHI. §15 bubnuorexa [JOK
XHWMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIlen Cpeibl COCTMHEHUSIMHU
cepbl
Beruncnenue MmaccoBoi 01 bubmmoreka [{OK

27 3ag. B TeT.

BBIX0/1a ITPOJIYKTa PEAKIIUN https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB
VA-rpymnnel. A30T,

28 acm posz:HT aHEHUE B IIPUPOIE H16-3an8 bubmorexa LOK
pavhipocIp PUpOze, https://m.edsoo.ru/00adeea6
(buznueckue U XuMU4ecKue
CBOMCTBA
Ammuak, ero pusndeckue u

¢ N §17,3an.9 bu6mmoreka [IOK
29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTrueckast pabota Ne 3 o Teme
30 «ITomyueHne aMMuaKa, U3y4eHHE bubmmorexa [TOK
yqu - H3YH https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucJoTa, e€ pusnueckue u 518, ynp.5 bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA (no sap.) https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHUS B KaU€CTBE MUHEPAIbHBIX §18,3a4. 8

. Ter. bubnmuoreka [JOK

32 ynoOpenuit. XumMudeckoe

3arpsA3HCHUC OKPY)KaIOH_Ieﬁ Cpeabl
COCAMHCHUAMU a30Ta

https://m.edsoo.ru/00adf518
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dochop. Okcun dochopa (V) u

§19,ynp.4 B
nomoreka [JOK
33 ochopHas KucioTa, (pU3nYecKue u
Gociop . ¢ https://m.edso0.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTYUYCHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPAJIbHBIX YI0OpEHUM. 3 bubnuoreka [JOK
ag. B TeT.
3arpsi3HeHHEe IPUPOTHOM cpeibl A https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHeHNE B
35 npu Ic:ne E)I/ISI/II:ICCKII)/IC u $20,ynpe bubmorexa HOK
PHpOE, . https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u §21.3a4.8
36 XUMHUYECKHE CBOMCTBA. Ter. bubnuoreka [IOK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
bu6mmoreka [IOK
37 VYronpHas KucioTa u €€ coiu §21
https://m.edsoo.ru/00ae006¢c
[IpakTruueckast padota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnunoreka [JOK
KauecTBenHas peakusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHbIE MOHATHUS 00
P §22,3an.8 bubmuoreka [JOK
39 OpraHUYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriiepoa
. bub K
40 KpemHuwuii u ero coenuHeHUs §24,ynp.3 nommotexa [0
https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5.
bu6mmoreka [JOK
41 Pemenne skcriepuMeHTANBHBIX

3a11a4 110 TeMe «BakHuenmne

https://m.edsoo.ru/00ae0bf2
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HEMCTAJJIBI U UX COCAUHCHUA»

KonTtponeHas padota Ne3 mo teme

42 «BaxHeue HeMeTaIbl U UX bubmorexa HOK
https://m.edso0.ru/00ae0el8
COCTTUHCHUSY
OO01as XxapakTepucTUKa
XUMHYECKHX DJIEMEHTOB —
METaJIJIOB. MeTajnueckas CBsI3b U bubmmoreka [{OK
43 3aa. B TeT.
METaJUIMYECKass KPUCTAJUTNYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOKMCTBA
METaJIIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMUYECCKHUH Ps V25 yree bubmorexa [OK
P N pAA https://m.edsoo.ru/00ael1156
HaIPsDKCHUH METAIIIOB
OO6mme cnocoObI MOTyICHUS
MetauioB. CriaBbl. BerancieHus mno
45 ABHCHHSIM XUMHUYCCKUX PEaKIIHit 3aa. B TeT Bubmmorexa [JOK
P peaidind, A ' https://m.eds00.ru/00ae1156
€CJIM OJIH U3 PEareHTOB COJICPIKHUT
puMecH
bubmuoreka [JOK
46 [ToHsaTHE O KOPPO3UU METAJLIOB §35 1
https://m.edsoo.ru/00ae1278
47 [lemouHbBIC METAILIBI 230,330 bubmorera [JOK
Ter. https://m.edso00.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U §30 bubnunoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
§31, ynp.5
49 [I{enoyHO3eMeNbHBIE METAILIIBI — (no sap.) bubnunoreka [JOK

KaJBbIUA U MarHui

https://m.edsoo.ru/00ael5e8
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bu6mmoreka [{OK

50 Baxsueiimme coeTMHESHHS KaIbIIHs 31
4 t s https://m.edso0.ru/00ae15e8
O06001IeHe U CUCTEMAaTHU3AIIHS
51 . 3ag. B TeT.
3HAHUKN
59 JKEcTKOoCTh BOJBI M CITOCOOBI €& §32 bu6mmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpaxTueckas padota Ne 6 o Teme
53 "KEcTKOoCTh BOIBI U METOBI €€ bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHHS
bu6mmoreka [IOK
54 AnroMuHMI §33,ynp.5,6
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U §33 bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 eeso §34,ynp.5 bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJIH §34 bubnuoreka [IOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
O06o00IIcHNE B CHCTEMAaTH3aLIHS
58 B 3ag. B TeT.
3HAaHUU
[IpakTuueckas paborta Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCAUHCHUS)
Brruucnenus nmo ypaBHeHUSIM
XHMHUYECKUX pEeaKIUi, €CIU OJUH U3 b K
60 peaxi )i\ 3az. 8 Ter. nommoreka 11O

pCarcHTOB 1aH B M30BITKE HIIH
COJACPKUT NPUMCCH. Brrunciaenus

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



https://m.edsoo.ru/00ae15e8
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

MAacCOBOM JJOJIM BBIXOJIA IIPOLYKTA
peakuuu

O0001IEHUE U CUCTEMATU3ALIUS

61 B 1 3ag. B TeT.
3HAHHIA
KonTponsHas padora Ne4 mo teme
62 «BakHeWIe MeTayuTbl B HX 1
COCTMHECHUS
63 BemecTBa 1 Marepuaisl B 1 §39,ymp-1-12 | pusimorexa LHOK
MMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHNE bubmuorexa [JOK
64 . 1 3ag. B TeT.
OKPYXaIOILIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemreHnn 1 3aa. B TeT. bubnuoreka [IOK
9KOJIOTUUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001eHNE 1 1 3aA. B TeT. bubmuorexa [JOK
cUCcTeEMAaTU3aIys 3HaHUuH https://m.edsoo.ru/00ae0dOa
Peseprubrit ypok. O6001eHNE 1 3aA. B TeT. bu6nuoreka IIOK
67 . 1
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O600mEeHre 1 1 3aa. B TeT. bub6nuoreka IIOK
cucTeMaTU3alys 3SHaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 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-METO/IUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1IJ151 YYEHUKA
Xumus. 8 kiacc: yue0. ais obmieoopazoBarenbHbix yupexaenuii / O.C. I'abpuensH. - 3-e usn., crpeotun. - M.: Jlpoda, 2022. - 286 c.

Xumus. kace: yae0. st oomeoopazoBarenbHbIX yupexaeHuit / O.C. TabpuensH. - 3-e u3., ctpeotnir. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Brenure

1. I'abpuensn O. C., Bockob6oiinukosa H. I1., SlmykoBa A. B. HactonbHast kaura yuurens. Xumus. 8 ki1.: Meroanueckoe rnocodue. - M.:
Hpoda, 2021.

2. Tabpuensn O. C., SfmykoBa A. B. Terpanp ans 1ab0opaTOpHBIX ONBITOB U pakTHueckux padot. 8 ki1. K yueOnuky O. C. I'abpuensna
«Xumus. 8 xkiaaceyn. M.: Ilpoda, 2022.

3. T'abpuensn, O. C. Metoanueckoe nmocodue k yaeouuky O. C. 'abpuensna «Xumus». 8 kinacc / O. C. I'abpuensn. — M. : JIpoda, 2021. —
109.

4. I'abpuensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. N'abpuensaa «Xumusa». 9 knacc / O. C. 'abpuensa. — M. : lpoda, 2021. —
108.

5. Xumus : TexHosorudeckue kaptol K yueOHuky O. C. ['abpuensna «Xumus. 8 kimace» : meroanueckoe nmocoowue / JI. . Acanosa. — M. :
Hpoda, 2020

6. Xumus : TexHojoruyeckue kapthl kK yueoHuky O. C. ['abpuensna «Xumus. 9 kinace» : Merogaudeckoe nocooue / JI. M. AcanoBa. — M. :
Hpoda, 2018

7. Xumus. 8 ki1.: KontponbHbie U poBepodHbie padoThl K yueOHuky O. C. I'abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYurakoBa u ap. - M.: [lpoda, 2022. nannsie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenurenannbiehttp://www.chemnet.ru 'azeta «XuMus» u caiit ast yuutens «S1 iy Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnekuus L{OP: [IpenmeTHas xommekius «XuMUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC dKCTIepuMeHTHI: Xumust. Komtekmust Poccuiickoro



0011e00pa30BaTeNbHOTO MopTaa

http://experiment.edu.ru AJIXMMUK: caiit JL.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast oumIrajia mKOJILHUKOB 10 XUMUN

http://chem.rusolymp.ru Opranuyeckast XuMusi: dJICKTPOHHBINA YICOHUK JUISI CPETHEH TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA YIeOHUK

http://www hemi.nsu.ru OTKpBITBIIH KOJUIEIK: XUAMHUS

http://www.chemistry.ru JlucraHuinoHHast OTMMIHKAAA 10 XUMUHU: TEIEKOMMYHHUKAIIMOHHBII 00pa30BaTEe/IbHbBIN MPOEKT






