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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
IpeayCMaTPUBAET PACHPEICIICHUE €ro Mo KilaccaM M CTPYKTYpUpOBaHUE TIO0
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LIeJIeH M3YUYEHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE 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, TPOOIEM 3PaBOOXPAHCHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXcs, HABBIKOB WX CaAMOCTOSITCIIbHOW y4eOHOW JIESITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS/1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



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

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzyudeHuio. Cojep’kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE OSMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOIYy4YEHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. VM3ydeHuWe XUMHU MPOUCXOAUT C HPHUBICUECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMU CHCTEMBI XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (OPMHUPOBAHUU W PA3BUTHH MO3HABATEIBHBIX YMEHHNA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUE IIeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMO3HAHUS M CAMOIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIECO00pa3HOr0 TOBEACHUSI B OBITY U TPYIAOBOW JCSATEIBHOCTH B IEIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS W HANPaBICHHOCTH JaJIbHEHIIETo
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111ero oopa3zoBanusi, cocranisier 204 yaca: B 8 knacce — 102 yaca (3
yaca B HeJento), B 9 kiacce — 102 yaca (3 yaca B HEZIEI0).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHWS B XUMHUU. 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. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacu€tel mo dopmynam
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
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPACTUpaHHE 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,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THIIPOKCH]IA
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 mpupoae. O30H — alioTponHas MoAU(PUKAIUSA 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.

Bogopon — »snmemeHT M mpocToe BewmecTBo. Haxoxkmenue 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 HEHACBIIIEHHBIE PAacTBOpPbI. 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 coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
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 cosieil. @uzndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacno3HaBaHWE M M3YYECHHE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
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), B3aumojaeicTBue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB 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
AKCIIEPUMEHTANBHBIX 3ajlad Mo TeMme «BaxHeliine Kiacchl HEOPTraHUYECKUX
COCIMHECHUN.

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

[lepBble TOMBITKH KiIacCU(DUKAIMK XUMUUYECKUX djeMeHTOB. [lonstue 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.  KopoTkonepuonHas u  JJIUHHONEpUOAHAs  (OPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aTroMOB TepBbIX 20 XUMHYECKUX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

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

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAasT M HENOJSIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJCHCTBHE
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 HM3YYCHUM 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, aHaJlu3, CHUHTE3, KiacCu(UKalUsi, TEPUOJAUYHOCTh, 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 BEIIECTBA, ra3, (U3MYECKUE BEIUYWHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIIUBO, BOJAHBIE 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
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepuoanueckoil
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukaius 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(PQeKTy, 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 XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJICKTPOHHBIM  OayiaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALUM BEIIECTB C PA3JIMYHBIMU BUAAMHU
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,
OCHOBaHMW M CcOJel B CBeTe MpEJACTaBICHUH 00 3IIEKTPOITUTHUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAIOB 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  WCTOJIb30BAaHWE BHJIEO  MAaTEpHUAJIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiMy pasIoKEeHHs, COCIMHEHHUS), Pacro3HaBaHWE 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 XJIOPOBOJOPOJA HAa OpPraHU3M YeEJIOBEKa. BakHeWlne 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. XuMHueckue cBoiicTBa cepbl. CepoBoAopoid, CTpoeHUE, (PU3NUYECKUE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
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 (KUCIIOTHBIE 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,
¢uznueckre U XuMuyeckue cBoiicTea. 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 (0OIlIME Kak MpeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
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,
altoTponHeie Moaudukauuu Gochopa, GUMUECKHEe M XUMUYECKHUE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka aneMeHToB |V A-rpynmnbsl. 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 JKUBBIE 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 YTIEBOJAOPOAOB (yroib, 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 IIPOMBILIJIEHHOCTH. BakHellue CTpouTenbHbIE MaTepHallbl: KEepaMUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpua0B (TAJIOTE€HUIOB), O3HAKOMJICHHE 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 peakiiuy Ha Cyibdar-
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 M W3YYCHHUE CBOMCTB aMMMaKa, TPOBEJACHUE
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 PpEmETOK aiMasza, Trpadura, ¢ylepeHa, O03HAKOMIIEHUE 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-UOHBl W HW3yYEHHE TNPHU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mrast XxapakTepUCTUKAa XUMHYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpspKeHU MeTaioB. dusnyeckue U XUMMUYecKrue cBoicTBa MetaiuioB. 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 [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenouyHO3EMENBHBIE METAJUIBI MAarHMd W KaJIbLUM: TIOJOKCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CLIOCOOBI €€ YCTpaHEHUS.

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 XMMHUYECKUX 3IeMEHTOB /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 o0pas3lamMyd METAUIOB 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, MpoOLEcca TOPEHUS 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 OMUCAHHUE MPOIECCOB OKPAIIBAHHMS
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 4Yepe3 HCHOJIB30BaHUE KaK OOIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCHPUKAIUA, IEePUOJINIHOCTh, HAOJIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'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
BOCIUTATENIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHUCTBE MHpa U 00IIEeCTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW JESTEIHHOCTU 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 TOBEACHHWE M TMOCTYIKH CBOMX TOBapUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH WU COCTABJISAIOLIME
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;

MO03HABAaTEIbHbIE MOTHBBI, HAMPABJICHHbIE HA MOJyYEHHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, JTOCTYIMHBIMH TEXHUUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TpaBWwi O€30MacHOCTH MpHU  OOpalleHUU 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 JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTUSL HEOOXOJUMBIX 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 JKM3HHU, 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 TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU U3YyYCHUU 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 MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIICCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJ0M IpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATh U HWHTEPIPETUPOBATH 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(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCHOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce yduyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

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

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPcaJlbHblIe Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISITH WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



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

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

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

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

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



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

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

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

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

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

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIIBHONW JESTEIbHOCTA — aHalIu3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUS — HAONIOEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

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 (BOJOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK 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, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNIMYeCcKasi), KpHUCTaJUIMYecKass pemeéTka, KOppo3us 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 XUMHUYECKYI0 CHUMBOJUKY JUIsi COCTaBJICHHS (popMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

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

packpbiBaTh cmbici [lepuomnueckoro 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-rpynmna)», Maneie W OOJbIIME TEPHOIBI, COOTHOCHTH
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
3aKOHOMEPHOCTU B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHECHUH 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(PdeKTy, M0 M3MEHEHHIO CTETICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

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

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



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

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

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpPYAOBAaHWEM, a TakKe TMpaBwiIa oOOpameHus ¢
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 BEHIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTENIBHON JesSTEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 3 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 18 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 26
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 8 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 10 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 12 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 15 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 45

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 12
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
) Jaren https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 26 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 5 bubmmorexa [OK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 12 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 12 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 12 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 32
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 10 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 10 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 10 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 9 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 39



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmue cBoicTBa MCTAILIOB 6 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 22
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B TBA U MaTEPHUAJIBI B )KU3HU UEJIOBEKA 3 bubmiorexa HOK
' ciec p . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 6 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIe
Ne n/m Tema ypoka Konrtpoabubie | IlpakTuueckue A op
Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumun. Pose xumun
1 B JKU3HU YesoBeka. Tena u 1 bubmorexa HOK
' ' https://m.edsoo.ru/ff0d210c
BEIlleCTBA
5 Tlousttie 0 MeTomax 1 bu6moreka [IOK
’ MO3HAHMS B XUMUH https://m.edsoo.ru/ff0d227e
[TonsiTre 06 ucropun
3 BO3HUKHOBEHUS U PA3BUTHS 1 bubnuoreka [IOK
' XUMHH. XUMHS B CUCTEME https://m.edsoo.ru/ff0d210c
HayK
Tena u BemecTna.
4 duszndecKrue 1 XHMUIECKHE 1 bubmmorexa [JOK
' N https://m.edsoo.ru/ff0d210c
CBOICTBa BEILIECTB
5 dOu3nvecKrue U XUMUYECKHE 1 bubnmuoreka [JOK
' SBJICHUS https://m.edsoo.ru/ff0d210c
[TonsiTHE O TEOPETUYECKUX
METO/1aX MMO3HaHUS B
6 €CTECTBEHHBIX HayKaxX 1 bubmorexa HOK
' JHAX- . https://m.edsoo.ru/ff0d210c
HcTounuku XuMuueckoin
uHpopMaIuu
7 [IpencraBienust 0 Hay4HOM 1 bubnuoreka [IOK
' IIO3HAHUU HA SMIIUPUYECKOM https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

ypOBHE: HaOIIOICHUE,
U3MEpEHue, SKCIePUMEHT,
MonenupoBanue. [lonstue o
METO/1ax pabOTHI C
XUMHUYECCKHUMHA BCIICCTBAMU.
O6opynoBaHue MIKOJIbHOU
XMUMHUYECKOH 1abopaTtopuu

[IpaxTrueckas padora Ne 1
«IIpaBuiia paboTHI B

bubmmoreka [{OK

8 Aa0OpaTOpHIH It IPHEMSI https://m.edsoo.ru/ff0d23dc
oOpallieHus ¢ J1abopaTOPHBIM
000pyT0BaHUEM
9 YucTele BeIecTBa U CMECH. bu6moreka [IOK
' CriocoObl paszenenus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
10, «Paznenenne cmeceit (Ha bubnuoreka [IOK
MPUMEPE OUUCTKHU https://m.edso0.ru/ff0d28c8
MIOBApPEHHOM COJIH )»
11. ATOMBI U MOJIEKYJIbI bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢c
12 BemniecTBa MoJIeKyJISIPHOTO U bubnuoreka [JOK
HEMOJIEKYJISIPHOTO CTPOEHUS https://m.edsoo.ru/ff0d210c
XUMUYECKUE DTIEMEHTBHI.
13. 3HaKk# (CUMBOJIBI) bubmmorexa [IOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKUX JIEMEHTOB
IIpocTeie u cnoxHbIE bubnuoreka [IOK
14.
BeIlleCTBa https://m.edsoo.ru/ff0d2a6c¢c
15 ATOMHO-MOJIEKYJIIPHOE bubnuoreka [IOK

ydeHue

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTB. XMMHUUECKas

bubmmoreka [{OK
16. opmyia. BaieHTHOCTD
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX
JJIEMEHTOB
OTHOCHUTEIbHAS aTOMHAS
17 macca. OTHOCHUTEIbHAS bubnmorera [TOK
) ) https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
BrruncieHuss OTHOCUTEIBHOM
MOJIEKYJISIPHOU MacCChl
18 BEILECTB, MOJSAPHOI MacChl bubmmorexa [OK
' ’ p ’ https://m.edsoo.ru/ff0d210c
MAacCHI BEIECTB U KOJINYECTBA
BEIIECTBA
19 MaccoBas 10J1s1 XHMAYECKOTO bubmuorexa [JOK
' AJIEMEHTa B COCTMHEHUHT https://m.edsoo.ru/ff0d350c
Brruncnenus MmaccoBoit noim
bu6mmoreka [IOK
20. XUMHAYECKOI0 DIIEMEHTA MO
https://m.edsoo.ru/ff0d210c
hopmyse coenMHEeHHs
Haxoxnenue npocreiiiieit
21 (hopMyJIBI BEIIECTBA T10 Eubmrorexa HOK
' pMY. https://m.edsoo.ru/ff0d210c
MAacCCOBBIM JIOJISIM DJIEMEHTOB
Brrunciienus npocreiiieit
29 (hopMyIibl BelecTsa o bubnnoreka [JOK
' MAaCCOBBIM HJIH MOJBHBIM https://m.edsoo.ru/ff0d210c
JIOJISIM DJIIEMEHTOB
53 KoaunuecTBo BemiecTna. bu6mmoreka [JOK
' Momns. MosipHas Macca https://m.edsoo.ru/ff0d5230
Bbubnunoreka IIOK
24. BzaumocBs3b kKomM4uecTBa, 1

https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d2eae
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MacCChl ¥ YHCJIa CTPYKTYPHBIX
€IVHUL BELIECTBA

MoasHas J0JI1 XUMHWYCCKOT'O
9JICMCHTA B COCAMHCHNU

25 Haxoxnenne npocreimeit bubmmorexa [TOK
’ a p https://m.edsoo.ru/ff0d210c
(hopMyIIBI BElIeCTBA IO
MOJIBHBIM JOJIIM DJIEMEHTOB
dusnueckue U XUMHYECKUE
26 SIBJIEHUST. XUMHAYECKAs bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0d37fa
peakims
[Ipu3Haku n ycmoBus
27 MIPOTEKAHUS XUMHUUYECKUX bubmorexa LOK
‘ P o https://m.edsoo.ru/ff0d3al6
peakimit
3aKOH COXpaHEHHUsI MacChl
28 BeIecTB. XMMHYECKIE bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0d3b88
yYpaBHEHUS
29 THIIBI XUMHUYECKUX pEAKIINI bubmorexa LOK
' p https://m.edsoo.ru/ff0d210c
BrrunciieHus Koau4yecTna,
30 MAaccChl BEIIEeCTBA IO bubmuorexka [JOK
' YPaBHEHUSIM XUMHUYECKHUX https://m.edsoo.ru/ff0d5708
peakiui
PacuéTel o XuMH4YecKuM
31 yYpaBHEHUSM KOJHYECTBA U bu6mmoreka [JOK
' MAaccChl HCXOJHBIX BEIIIECTB https://m.edsoo.ru/ff0d210c
WJIM TIPOIYKTOB peaKluu
Brruncaenus mo ypaBHEHUSIM
. P bubnmuoreka [JOK
32. XMUMHUYECKON PEAKIINN:

KOJIHNYCCTBA BEUICCTBA, MaCChl

https://m.edsoo.ru/ff0d210c
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110 U3BECTHOMY KOJIMYCCTBY
BCIICCTBA, MACCC PCArCHTOB
WM IPOAYKTOB pCaKIIUn

Brprunciienus o ypaBHEHHUSIM
XUMHUYECKOU PEAKIIUU:

33, KOJIMYECTBA BEIECTBA, MACChI bubmmoreka [{OK
10 U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d210c
BEIIlECTBA, MACCE PEarcHTOB
WJTU TIPOJIYKTOB PEAKITUU
Knaccudukanus xuMmuaeckux

34 peaknuii (CoeTuHeHus, bubmuorexa [JOK
pa3yoKeHus, 3aMEeIICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)

M. B. JlomoHOCOB —

35 YYEHBIN-IHIMKIIOTIETUCT. bubnuoreka [IOK
O6o0mmenue u https://m.edsoo.ru/ff0d40c4
cUCTEMAaTU3aIys 3HaHUuH
Kontponbras padorta Nel no

36. teme «BemectBa u bubmorexa HOK

https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKITHI
Bo3gyx — cMech razos.

37 CocraB Bo3ayxa. Kucnopon bubnuoreka [JOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BemectBo. O30H
3akoH ABoraapo. MossipHbIit bubnuoreka [JOK

38. "
00BEM TazoB https://m.edsoo.ru/ff0d210c
Brruncienus o00bEma,

bu6mmoreka [JOK
39. KOJIMYECTBA BEIIIECTBA rasa 1o

HU3BCCTHOMY €I'0 KOJIMUCCTBY

https://m.edsoo.ru/ff0d210c
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BEIIECTBA, 00BEMY

OrtHOCHUTENbHAI IUIOTHOCTD

40 razoB bubmmoreka [{OK
' BrrunciieHust OTHOCUTEIILHOM https://m.edsoo.ru/ff0d210c
IJIOTHOCTH Ta30B
Ornpenenenre OTHOCUTEIIBHON
MOJIEKYJISIPHOM MacCChl
41 ra3000pa3HOro BEIIECTBA 110 bubmorera [JOK
' . . https://m.edsoo.ru/ff0d210c
W3BECTHON OTHOCUTETHHOM
IJIOTHOCTH
BerarciieHuss OTHOCUTEIILHOM
42 MOJIEKYJIIPHOM MAacChl Ta3a 1o bubnuoreka [JOK
' M3BECTHOM OTHOCHTEIBHON https://m.edsoo.ru/ff0d210c
IJIOTHOCTH
OOBbEMHBIE OTHOIIIEHUS Ta30B
MIPU XUMUYECKHUX PEaKIHIX
43 Boruncnenus 005EMOB razoB Bubnmorexa [JOK
' . https://m.edsoo.ru/ff0d210c
10 YPaBHEHUIO XUMHUYECKOU
peakuuu
OuznyecKkue U XUMHUYECKHe
CBOMCTBA KUCJIOPOJa
bubnuoreka [JOK
44, (peakuu OKHUCIIECHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00
OKCHIaX
CriocoOslI mosryueHust
45 KHCJIOPOa B 1a00paTopuu 1 bubnuoreka [IOK
' MIPOMBIIITICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
46. Tennosoit appext bubnuorexa [IOK
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XUMUYECKON PEAKLUH,
IIOHATHE O TEPMOXUMHUYECKOM
YPaBHEHUH, JK30- U
SHJOTEPMHUUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

Brruucnenus mo ypaBHeHUSIM
XUMHUYECKOU PEAKIIUU:
KOJINYECTBA BEIIECTBA,
00BEMa, Macchl 1o

bubmmoreka [{OK

47 HU3BECTHOMY KOJINYECTBY https://m.edsoo.ru/ff0d210c
BeIlleCcTBa, 00bEMY, Macce
peareHTOB WX MPOIYKTOB
peakiuu
Tonnuso (HedTh, Yroab u
18 MeTaH). 3arpsi3HCHUE bubnuoreka [JOK
BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaIleHus
[Tpaktrueckast pabota Ne 3 o
19 teme «llosyyenue u bubnuoreka [JOK
coOMpaHue KUCIOpoa, https://m.edsoo.ru/ff0d4ae2
W3Y4EHHUE ero CBOMCTB»
Bopopon — sneMeHT u
50. MIPOCTOE BEIIECTBO. bubmmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
Ou3nYeCcKUe U XUMHUYECKHE
51. CBOICTBa BOJIOPO/IA. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
52. [ToHsiTHE O KUCIOTAX U COIMAX Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d50d2
53. Crnioco6bI nosryyeHus bubnuorexa [IOK
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BOJIOPO/JIa B JIAOOpATOPHUH

https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teMe «llosydyenue u

bubmmoreka [{OK

>4 cobupaHue BoJI0po/Ia, https://m.edsoo.ru/ff0d4f42
HU3yYEHHUE Er0 CBOMCTB)

s Hcnons3oBanue Bogopoia B bubnuorexa [JOK
Ka4yecTBE TOILJIMBA https://m.edsoo.ru/ff0d542e
Brrunciaenust 00néma,

56, KOJIMYECTBa BEIIEeCTBA rasa o bubmmoreka [{OK
€r0 U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00bEMY
Brruncnenust 005EMOB razoB

- 110 YPaBHEHHIO PEAKIIUU Ha bubnuoreka [IOK
OCHOBE 3aKOHAa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI ra30B

cg DOu3nvecKrue U XUMUYECKHE bubmuorexa [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

50, PactBOpsI. PacTBOpUMOCTH bubnuoreka [JOK
BEILIECTB B BOJIE https://m.edsoo.ru/ff0d210c
Hacelimennsie u

50. HCHACHIIIICHHEIE, bubmuoreka [JOK
KOHIIEHTPUPOBAHHBIE U https://m.edsoo.ru/ff0d210c
pasz0aBlICHHBIC PACTBOPHI
CriocoObI BEIpaKEHUS
KOHIIEHTPALIUU PACTBOPOB: BuGmiorexa LIOK

61. MaccoBasi 1015

paCTBOpéHHOFO BCIICCTBA,
MOJIsIpHask KOHICHTpAIHA

https://m.edsoo.ru/ff0d210c
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Briuucnenud c
HUCIIOJIL30BAHUEM HOHITHS

bubmuoreka [JOK

62. «MaccoBas 708 BELIECTBA B https://m.edsoo.ru/ff0d210c
pacTBope»
Brramncaenus ¢
63. HUCIIOJIb30BAHUEM TTOHSTHUS bubmmoreka [{OK
«MOJIIpHasl KOHIIEHTpanus https://m.edsoo.ru/ff0d210c
pPacTBOPEHHOTO BEIIECTBA»
6l CocraB ocHoBanuil. [Tonstue bubnuorexa [JOK
00 MHIMKAaTOpax https://m.edsoo.ru/ff0d59e2
6. O6o0mmenue u bubmuorexa [JOK
CHCTEMAaTH3alMs 3HAHHUI https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padbora Ne 5 no
teme «IIpuroroBienue
66. pacTBOPOB C ONMPEAEIEHHOMN bubmorexa IOK
B N https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA»
Kontponbras padoTta Ne2 o
67. teme «Kucnopoa. Boagopos. Eubmorexa HOK
https://m.edso0.ru/ff0d6342
Boma»
OKCHIBI: COCTaB,
68. KJ1accudukanms, bubmnorexa [IOK
https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u Xxumu4eckue
. CBOMCTBA KHCIIOTHBIX, bu6mmoreka [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
70. [Tonsarue o rupokcugax — bubmiorexa LIOK

https://m.edsoo.ru/ff0d210c
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OCHOBAaHHUAX U

KHCIIOPOICOACPKAIINUX
KHCJIOTaX
OcHOBaHUS: COCTaB,
71 KJTacCU(UKAIUS bubmorexa LHOK
’ T, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
bubmmoreka [{OK
72. TTousarue 00 nHAUKATOPAX
. p https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
73. Knaccudukanus ocHoBaHUIT
(uxan https://m.edsoo.ru/ff0d210c
IIl€noun, nx cBoiicTBa U
CHOCOOBI OJTYyYEeHHUS
74 HepacTtBoprMbie OCHOBaHUS bubmorexa [OK
' P N P ’ https://m.edsoo.ru/ff0d210c
HMX CBOMCTBA U CHOCOOBI
MTOJTyICHUS
[Tonsatue 06 ampoTepHBIX
THAPOKCUIAX: XUMUUECKHUE
75 CBSECTBafI MOJTyYCHHE bubmorexa HOK
' yi o https://m.edsoo.ru/ff0d210c
[IpuMeHeHne BaKHEHIIIUX
OCHOBaHHH
26 [Tosnydenune n XuMHYECKHE bubnuoreka [JOK
’ CBOIICTBa OCHOBAaHHUII https://m.edsoo.ru/ff0d67ca
Kucnoter: coctas,
77 Kiaccuukanus Bubmorexa OK
’ ’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
28 [Tonyuenue n xummudeckue bubnuoreka [IOK
’ CBOMCTBA KHUCJIOT https://m.edsoo.ru/ffOdfee?
Bbubnunoreka IIOK
79. Conu (cpennue): i

https://m.edsoo0.ru/00ad9474
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HOMEHKJIATypa, CIIOCOOBI
MOJIYYCHHA, XUMHUYCCKUC

CBOMCTBA
Conu: cocras,

80. KJIacCH(UKAIus, brbmmorexa [OK

https://m.edsoo.ru/ff0d210c

TPUBUAJIbHBIC HA3BAHUS
[IpakTueckas padora Ne 6.
Pemienue

g1 AKCIEPUMEHTAIBHBIX 3a]a4 bubmmoreka [{OK
o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHMYeCKUX
COEeIUHEHUIN
I'eneTnveckas CBSI3b MEXITY

82. KJIacCaMH HEOPraHUYECKUX bubmorexa [OK

. https://m.edsoo.ru/00ad9a50

COCTMHEHU N

g3, O06o06meHne u bubmuorexa [JOK
cUCTeMAaTu3alys 3HaHUH https://m.edsoo.ru/00ad9cb2
Kontponbras padoTta Ne3 o

aa. teme "OCHOBHBIE KIIACChI bubnmuoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie OTBITKH

gc. KJ1acCUu(PUKAIUA XUMUYECKUX bubnnoreka [JOK
aneMeHToB. [loHsaTre o https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepronnueckuii 3aKOH U

26, [lepuoaunueckas cucrtema bu6mmoreka [JOK

XHUMHUYECKUX 31eMeHTOB /1. H.

Menneneesa

https://m.edsoo.ru/00ada52c
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87 [lepuoel, rpymnisl, bubmuoreka [IOK
' [OITPYIIITBI https://m.edsoo.ru/00ada52c
g8 Crpoenue atomoB. CoctaB bubnuorexa [JOK
' aTOMHBIX siziep. V30Tombt https://m.edsoo.ru/00ada342
CrpoeHue JIeKTPOHHBIX
89 000JI0YE€K aTOMOB JICMCHTOB bubmmoreka [JOK
' [Iepnoanueckoii cucremst /1. https://m.edsoo.ru/00ada6hbc
N. Menpeneena
XapakTepuctuka
XUMHUYECKOTO dJIEMEHTA TI0
bu6moreka [IOK
90. €T0 II0JIOKEHUTO B
. https://m.edsoo.ru/00ada824
[Tepnoanueckoii cucreme /1.
N. Mengeneena
3nauenue [leproandeckoro
3aKOHA I PA3BUTHS HAYKH U
91 MPAKTHKH II[) n MeHneJi’:eB bubmorexa OK
' p Lo https://m.edsoo.ru/00ada96e
— y4&HBIN, IIeIaror u
rpakJIaHUH
DIEeKTPOOTPHUIIATEIILHOCTh
92 aTOMOB XMMUYECKUX bubmorexa HOK
' https://m.edsoo.ru/00adaab8
AJIEMEHTOB
bubnuoreka [JOK
93. HNonHas xuMuieckasi CBA3b
https://m.edsoo.ru/00adac34
94 KoBanentHas noasipHas bubnunoreka [JOK
' XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab8
95 KoBanenTtHas HenossipHas bubnuoreka [IOK
' XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
96. CrerneHpb OKUCICHUS bu6mmoreka [JOK
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97 OKucauTenbHO- 1 bubmuoreka [JOK
BOCCTAHOBHTEJIBHBIE PEAKLIUN https://m.edso0.ru/00adb076
98, Oxkucnurenu u 1 bubnuorexa [JOK
BOCCTaHOBUTEIHU https://m.edsoo.ru/00adb076
KonTponbras padota Ne4 o
99. TeMe iCTpoerIe aToma. 1 bubnuorexa LIOK
https://m.edso0.ru/00adb486
XuMudeckas CBSI3b»
100. PesepBubIit ypok. O600meHNE 1 bubnuoreka [JOK
W CUCTEMaTH3alus 3HAaHUU https://m.edsoo.ru/00adb33c
101 PesepBubrIit ypok. O600meHne 1 bubmuorexa [JOK
W CUCTEMaTH3alus 3HAaHUU https://m.edsoo.ru/00ad9ch2
100, PesepBubrIit ypok. O600meHne 1 bubmuorexa [JOK
U CUCTEMAaTHU3alUs 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KUIIACC

KoaudecTBo 4acoB

Nen/m | Tema ypoka Koutpoububie | IIpakTHueckue Aara UICKTPOHHEIE MiPPORLIE
Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsI
1. | CtpoeHue aToMOB bubnuoreka [JOK
1 https://m.eds00.ru/00addfe?
2. | IlocnemoBaTenbHOCTH bu6moreka [IOK
3aI0JIHEHHUS DJIEKTPOHHBIX https://m.edsoo.ru/00addfe2
opOuTasneit aTOMOB MaJIbIX 1
MepUOIOB
3. | OcoOeHHOCTH 3aMOTHEHUS bubnuorexa [JOK
ANIEKTPOHHBIX OpOUTaIeH 1 https://m.edsoo.ru/00addfe2
aTOMOB OOJIBIIIMX TIEPHOJIOB
[Tepronnueckuii 3aK0H.
4 [Tepuoanueckas cucrema 1 bubnuoreka [JOK
"| xumuueckux snemenTos 1. U. https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B
. W3MEHCHUH CBOMCTB 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPUOJIOB
6. CreneHb OKUCIICHUS U 1 bubmuoreka [JOK
BAJICHTHOCTh https://m.edsoo.ru/00addfe2
7.| Bwuabl XUMHYECKOH CBSI3H 1 bubmorexa [IOK

https://m.edsoo.ru/00addfe2
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OOMeHHBII 1 TOHOPHO-
AKLIEITOPHBIM MEXaHU3M

bu6mmoreka [IOK

8.| o0Opa3oBaHUg KOBAJIEHTHOM
P https://m.edsoo.ru/00addfe2
CBsA3U. MeXMOJIEKYIIsIpHBIE
B3aUMOJEHCTBUSA
Tumbl KpUCTAITUYECKUX
9 peeToK, 0COOEHHOCTH bubnuotexa [JOK
| cTpoeHust KpUCTATIIMIECKUX https://m.edsoo.ru/00addfe2
pemETOK
3aBUCHMOCTE CBOMCTB
10 BEIIECTBA OT THUIIA bu6moreka [IOK
KPUCTAJUIMYECKOUN PEIIETKY U https://m.edsoo.ru/00addfe2
BHUa XUMHUYECKOU CBSI3HU
Knaccuduxanus n
11 HoMeHKIATVDA bu6moreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOpPraHUYECKUX BEIIECTB
Onpenenenue cTeneHu
12, OKHCJIEHHUS B CIOXKHBIX bubmmorexa I[OK
https://m.edsoo.ru/00adbac6
BeIecTBax
Kontponbras padorta Nel no
teme «IloBTOpeHue u
13 n1yOJIeHHe 3HAHUI bubmorexa [IOK
yry https://m.edsoo.ru/00addfe2
OCHOBHBIX Pa3/elioB Kypca 8
KJIacca
Knaccudukanus XuMuaeckux
14 €aKIUH 110 pa3IMIHBIM bubmorexa LIOK
p P https://m.edsoo.ru/00adbch0
MpU3HaKaM
15 [TonsTHE O CKOpOCTH bubnuorexa [IOK

XUMHUYECKOU pCaKknuu.

https://m.edsoo.ru/00adbe9a
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ITonsaTre 0 TOMOTEHHBIX U
TCTCPOTICHHBIX PCAKIIUAX

16

DHepreTuka XUMUYECKUX
peakuuii. TernnoBoii ekt
XUMHUUYECKOHN PEaKIuu

3akoH ['ecca u ero ciaeacTBus

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

17

Brrunciienus no
TEPMOXHUMHYECKOMY
YPaBHEHHUIO peaKIuu:
TeII0BOTrO d(dekra
XUMHUYECKON PEAKLUH I10
KOJIMYECTBY BeIlleCTBa, Macce
Wi 00bEMY
MIPOPEATUPOBABIIETO WIH
00pa3oBaBIIIeroCs BeIlecTBa

bu6moreka [IOK
https://m.edsoo.ru/00addfe2

18

IloHsATHE O XUMHYECKOM
paBHOBecHU. DaKTOPBHI,
BIIUSTFOIITME HA CKOPOCTh
XUMUYECKON PEaKuu 1
M0JIOKEHUE XUMHUYECKOTO
paBHOBECHs

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

19

[TonsaTue o ckopoctu
XUMHUUYECKON peakiuu. 3aKOH
JNEUCTBYIOLIUX Macc

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

20

TTousiTiEe 0 XUMHUYECKOM
paBHOBECHUH, IpUHLMII J]e
[laTtennbe

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

21

q)aKTOpLI, BIIHUAOIIMUEC HA
COCTOAHHUE XUMHNYCCKOT'O

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2
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paBHOBECHS.
IIporno3upoBanue
BO3MOKHOCTH IIPOTEKAHUS
XUMUYECKUX IIPEBPALLECHNN B
Pa3JINYHBIX YCIOBHIX

- OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAHOBHTEIIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
BaxxHpie okuciuTenu u

23| BOCCTaHOBUTEIIH. bubmorexa HOK

https://m.edsoo.ru/00addfe2
[Tepmanranat kanus

24 PacTBopenue kak gpusuko- bubnuoreka [JOK
XUMUYECKUH MTPOLIECC https://m.edsoo.ru/00addfe2

o5 DIIEKTPOJIUTHI U bubnuorexa [JOK
HE3JIEKTPOJIUTHI https://m.edsoo.ru/00addfe2
Teopust 37EKTPOTUTUYECKOIN

26, nucconmanuy. CHIbHEIE U bubmorexa HOK

https://m.edsoo.ru/00adcd68
cabble AIIEKTPOTUTHI

97 HNonHoe npousBeieHre BOIbI. bubnuoreka [JOK
Boaopoanslii nokaszarenb https://m.edsoo.ru/00addfe2

28, HonHble ypaBHEHUS peaKUid bubmorexa HOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA
KHCJIOT U OCHOBAHMI1 B CBETE
29, mpencTaBlICHU 00 Eubmorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU
JTUCCOIMAUN
30 XuUMHYECKHE CBOMCTBA COJICH bu6mmoreka [JOK

B CBCTC Hpe,Z[CTaBJ'ICHI/Iﬁ 00

https://m.edsoo.ru/00add8b2
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BIEKTPOIUTUYECKON

JUCCOIMAIIUN

31 KauecTBenHnsble peakuyu Ha bubnuorexa [JOK
HWOHBI https://m.edsoo.ru/00addfe2

32/ IlonsATHE O TUAPOIIU3E COJIEH Bubmuotexa LIOK
https://m.edsoo.ru/00add9d4

O06o06meHne u bubmmoreka [IOK

33

CUCTEMAaTHU3alus 3HAHNN

https://m.edsoo.ru/00addd12

34

[IpakTnueckas padora Ne 1.
«Pemenue
OKCIICPUMCHTAJIBHBIX 3a1a4»

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

35

KonTtponsnas pabora Ne2 no
TeMe «INEKTPOJTUTHYECKAS
aucconuanus. XuMHIecKre
peaxiuu B pacTBOpax»

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

36| T'maponus coieid bubmmorexa IOK
https://m.edsoo.ru/00addfe2

37 Honnsie ypaBHeHUS bubnuoreka [JOK
TUJIPOJIU3a COJIei https://m.edsoo.ru/00addfe2

OO6mras xapakTepucTuKa bubnuoreka [JOK

38

HEMCTAJIJIOB

https://m.edsoo.ru/00addfe2

39

OO01as XxapakTepucTuKa
rajioreHoB. XMMHUYECKHe
CBOJCTBa Ha IIpUMeEpE XJI0pa

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

40

XnopoBoaopoa. ConsHast
KHCJI0Ta, XHMHYECKHE
CBOMCTBA, MOJYYECHHE,
MIPUMEHEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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41

Tlouarue o
KHUCJIOPOJICOAEPKAIUX
KHMCJIOTax XJ0pa U UX COJIAX

bubmuoreka [IOK
https://m.edsoo.ru/00addfe2

42

Baxxneiiime coefTuHEHUA
XJIOpa U UX HAXOXKJCHHUE B
pupoae

bu6mmoreka [{OK
https://m.edsoo.ru/00addfe2

43

[IpakTnueckas padora Ne 2 o
teme «llosrydeHue consaHoM
KHUCIIOTBI, U3y4YEHHE €€
CBOWCTB»

bubmmoreka [{OK
https://m.edsoo.ru/00ade348

44

Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PeareHTOB J]aH B
n30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

OO6mras xapakTepucTuKa

bu6moreka [IOK

45 anemeHTOB VIA-Tpymimb https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(pUKALIUN

46 cepnl. Haxoxnenue cepsl 1 € bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,

47 (I)I/I];S)I/I‘ISSKIEGT/I XHI:/H/I%CKI/I@ Bubmmorexa LIOK

. https://m.edsoo.ru/00ade802

CBOICTBa
Oxkcunpl cepol. CepHas

48 KHCTIOTa, (PU3HUECKUe U bu6mmoreka [JOK
XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE

49 CepHucras KucioTa u eé bubmnorexa LIOK

https://m.edsoo.ru/00addfe2
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COJIM.

XUMHUYECKUE PEAKIINH,
JIEKAIIME B OCHOBE
IIPOMBIIIIJIEHHOTO criocoda

50/ mOJay4CHHS CEPHOI KHUCIIOTHI bubmorera [JOK
¥ p ) https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)KarolEen CpeJibl
COCTMHEHUSIMU CEPBI
51 Beraucienne MaccoBoit 107u bubmmoreka [{OK
BBIX0/1a ITPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
Brranciaennss MaccoBoi
(o6wéMmHOI) momu (%) BeIXOAA
59 MIPOAYKTA PEAKLIUH 110 bubnuoreka [JOK
n3BeCTHOM Macce (00BEMY) https://m.edsoo.ru/00addfe?
HUCXOJHOTO BEIIECTBA U
MPOJIyKTa PeaKIuu
OO6mras xapakTepucTuKa
aeMeHTOB V A-TPyTIIIbI.
53| AB3OT, pacopoCTpaHEHHE B bubmotera [JOK
> PAtTIpocip https://m.edsoo.ru/00adeea6
npupo/ie, Gu3NIecKue u
XHMHUYECKHE CBOMCTBA
AMMHMak, ero pusndeckue u
. bubnuoreka [JOK
54| XUMHYECKHE CBOMCTBA,
https://m.edso0.ru/00adf004
MOJy4YeHUE U IPUMEHEHUE
55 Coau aMMOHUS
IIpakTuueckas padora Ne 3 o
P p bu6mmoreka [JOK
56/ Teme «llonyuenne ammuaka,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adeea6
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57

Oxcunet azota (1, I, 1, 1V,
V)A3zoTtucras Kuciaota

bubmuoreka [IOK
https://m.edsoo.ru/00addfe2

58

A3zoTHasg KHuCJoTa, eé
(1)I/I3I/IT-IGCKI/IG U XUMHUYCCKHEC
CBOIiCTBa

bu6mmoreka [{OK
https://m.edsoo.ru/00adf306

59

[IpompliIeHHOE MOTyYeHue
A30THOM KHCIIOTBI

bu6moreka [IOK
https://m.edsoo.ru/00addfe2

60

Hcnonp3oBaHue HUTPATOB U
COJIEW AaMMOHHSI B KA4ECTBE
MUHEpaJIbHBIX YI0OpEHUIA.
XUMHUYECKOE 3arpsi3HEHNE
OKpY)KarolEenl CpeJibl
COEIMHEHUSIMU a30Ta

bu6moreka [IOK
https://m.edsoo.ru/00adf518

61

docdop, aIOTPOITHBIE
Mo upukauu dpochopa

bu6moreka [IOK
https://m.edsoo.ru/00addfe2

62

Oxkcun pochopa (11, V) u
dhochopnas kucinora,
bu3nvecKne U XUMHUECKUE
CBOWCTBA, MMOJTy4CHHE

bu6moreka [IOK
https://m.edsoo.ru/00adf68a

63

Hcnonws3oBanue docdaToB B
KauecTBE MUHEPATbHBIX
ynoopeHnuii. 3arps3HeHue
MIPUPOJTHON Cpe/Ibl

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

dbocharamu

64 VYrnepon, ero aljaoTpONHbIE bubnuoreka [JOK
MOAU(HUKAIIIN U CBOMCTBA https://m.edsoo.ru/00addfe2
VYriepoJ, pacipoCTpaHEHUE B bubnuorexa [IOK

65

npupoje, puznyeckue u

https://m.edsoo.ru/00adfd9c
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XUMHYECKHUE CBOUCTBA

66

Oxcunpl yriaepoaa, ux
bu3MUECKHe U XUMUYCCKHE
CBOMCTBA. DKOJIOTHYECKHE
po0JIeMBl, CBSI3aHHBIC C
okcuzom yriepoaa (1V)

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

67

VYronpHasg KUCIOTA U €€ COJIN

bu6moreka [IOK
https://m.edsoo.ru/00ae006¢

68

[IpakTnueckas padora Ne 4 o
teMe "llonydenne
YIJIEKHUCIIOTO Tasa.
KauectBenHnas peakuus Ha
KapOoHaT-uOH"

bu6moreka [IOK
https://m.edsoo.ru/00ae027e

69

[lepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIEeCTBAX KaK
0 COEMHEHUSAX Yriepoa

bu6moreka [IOK
https://m.edsoo.ru/00ae054e

70

[IpupoHbIE UCTOYHUKHT
yIJ€BOJIOPOJIOB U UX POJIb B
OBITY U IPOMBILIJICHHOCTH
[TonsiTie o 6uonOrHUecKu
BAYKHBIX OPraHUYECKUX
BEI[ECTBAX — KUPaAX, OenKax
U yIJIeBOJIaX

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

71

Kpemuuii u ero coequHeHus

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

72

Oxcun kpemuus (1V),
KpPEMHHUEBast KHCIIOTa,
CHJTKATBI

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

73

bop. bopnas kucnora



https://m.edsoo.ru/00adfebe
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74

[Ipaktuyeckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAJILHBIX 3aa4 0
TeMe «BaxHenme
HEMETaJUIbl U UX
COCIMHCHUS

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

75

KonTponsnas pabora Ne3 no
TeMe «BaxHenmue
HEMCTAJJIbI U UX
COCIIMHEHUS

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

76

OO01as XxapakTepucTuKa
XUMHUYCCKUX DJICMCHTOB —
MeTaJuIoB. MeTainueckas
CBS3b U METaJUIMYECKAs
KpPUCTAIUIMYECKAs PEIIETKA.
®du3nyYecKre CBOMCTBA
METaJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ael103e

77

XUMHUYECKUE CBOMCTBA
METaJlJIOB.
DIIEKTPOXUMUYECKUI P
HaNpsHKEHUN METalJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156

78

O61ue crnocoObl MOTy4YeHUS
MeTai1oB. CIUTaBbL
Bbruunciienus o ypaBHEHUSIM
XHUMHYCCKUX PEAKIIUH, eCITH
OJIMH U3 PEareHTOB COJACPIKUT
pUMecH

bubnuoreka [JOK
https://m.edsoo.ru/00ael156

79

ITonsATHE O KOppO3UU
METaJUIOB

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



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae1156
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bubnuoreka [IOK

80 Illenomre meTaitst https://m.edsoo.ru/00ae14b2
81 OKcHIbI ¥ THIPOKCHUIBI bubnuorexa [JOK
HATpus U Kalus https://m.edsoo.ru/00ae14b2
g [lenouHo3eMenbHbIE bubmuoreka [IOK
METaJIJIbI — KAJIBIUN U MarHui https://m.edsoo.ru/00ael5e8
83 Baxneiime coeTMHEHUS bubmmoreka [IOK
KaJbLUS https://m.edsoo.ru/00ae15e8
84 O6o0meHue u
CHUCTEMaTH3aIus 3HAHUH
g5 JKEcTkoCTh BOABI M CIOCOOBI bu6moreka [IOK
€€ yCTpaHEeHHUst https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o
86! TeMme "JKECTKOCTEL BOALI U bubmmorexa LOK
< " https://m.edsoo.ru/00aelae8
METO/IbI €€ yCTpaHEHUS
. bu6moreka [IOK
87 AmommHui https://m.edsoo.ru/00aelc64
g8 AmMdoTtepHbIe CBOMCTBA bubnuoreka [JOK
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64
89 JKeneso bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
% OKcHIBI, THAPOKCUIIBI H COTH bubnuoreka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
91 O060011IEHNE U
CUCTEMaTH3aIus 3HAHUH
[IpakTtuyeckas pabora Ne 7.
bu6mmoreka [JOK
92, Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 1O

https://m.edsoo.ru/00ae3de8
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TeMe «Baxueniine MeTamuibl
U UX COETUHEHUS)

Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB JiaH B

93| W30BITKE WK COJICPIKHUT bbamorexa [OK
AP https://m.edsoo.ru/00ae1750
npuMecH. Beruncnenus
MAacCOBOM JIOJIM BbIXO/J1a
MPOAYKTA PEAKIIHU
94 O60061enue u
CHUCTeMaTH3allusl 3HAHUI
KonTtponsnas pabora Ne4 no
95, Tteme «BaxHeime MeTauibl bubmorexa [TOK
https://m.edsoo.ru/00addfe2
U UX COCAMHEHUS»
BemiectBa u marepuasl B
96/ IOBCEIHEBHOU KU3HU Bu6mmorexa [IOK
A https://m.edsoo.ru/00ae3f50
YyeloBeKa
97 XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpY’)Karollen cpeJibl https://m.edsoo.ru/00ae4270
98 PoJsib xuMuu B perieHun bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOoOIeM https://m.edsoo.ru/00ae4270
99 PezepBHblit ypok. O0o01meHne bubnuorexa [IOK
U CUCTEMAaTHU3aLMsl 3HAHUN https://m.edsoo.ru/00ae0dOa
10 PezepBHblit ypok. O0o01meHne bubnuorexa [IOK
M cUCTeMaTH3alsl 3HaHu! https://m.edsoo.ru/00adb33c
10 PezepBHblit ypok. O0oO1meHne bubnuoreka [IOK
M cUCTeMaTH3alus 3HaHu! https://m.edso0.ru/00ad9cb?2
10; PesepBHbIii ypok. O6001eHNE bubnuorexa [IOK
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U CUCTEMAaTHU3ALMS 3HAHUH

https://m.edsoo.ru/00addfe2

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman O.I'., AkunoHepHoe 00111ecTBO

«M3parenscTBO «lIpocBemienne

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

o Xuwmus, 8 knacc/ Pymzutuc I'.E., ®enpaman @.1°., AkuiionepHoe 00111eCTBO
«M3narenbctBO «IIpocBenienue»

e HacronbHas kaura yuutens xumuu., O.C. I'abpuensn , OO0 «/poday,
2002

e Xumusi. Anroput™msl pemienus 3agad., H.H.Oneitnukos, I'.I1. MypaBneBa,
00O «Jlenanny, 2016

e [IpakTHKO-OpUEHTHPOBAHHBIC 3aAaHus 110 XuMuu., JI.FO. Anukbeposa,
H.C. Pykk, u31atebCcTBO «DK3aMEH»

e Xwumus., B.B. Epemun, P.JI. Aatunun, OOO «2Qxemoy, 2022

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET Bbu6anoreka I{OK https://m.edsoo.ru/00ae0d0a
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