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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (enepanbHONH paboyed MPOrpaMMbI
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4eOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE€ XHUMHH CIY>KUT OCHOBOM st (OPMHPOBAHUS MHMPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIabIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--
Hay4YHbIM 3HaHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTHUYECKOE



oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKM XMMHH Ha ONpPENeNEHHOM dTane e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OPraHU4YeCKON XUMUM.

CrpykTypa coaep:kaHusl MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzyudeHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIMIY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4E€HUS O CTPOCHUU aTOMa U XMMUYECKOMN CBS3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YpOBHS K JIpyroMy, BBITIONHAS (QYHKIUKU OOBSACHEHHUS M MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTAaBJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTHKE
€€ CHCTEMHOM IpHUPOABI, LUEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METO/IaM TMO3HAaHUS B Hayke. M3ydeHuWe XUMHUM NPOUCXOAUT C IPUBICUYCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX mNpeamMeToB: «OKpyXKaroumi MHpy,
«buomnorus. 5—7 kmacce» u «duznka. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHUHM TPOUCXOAUT (OpMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTA YEJIOBEKAa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amadya yuyeOHOro mpeamMeTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUITUX (PAKTOB, MOHATHH, 3aKOHOB M TCOPETHYCCKUX ITOJ0KCHUH,
JOCTYMHBIX OOOONIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B
NpUOOIIEHNH K HAyYHbIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEIIECTB U
XUMUYECKUX peakiuid, B (GOPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHHUI U



UX TPUMEHEHWU B Yy4eOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpaiieHus ¢ BEIIeCTBaMHU B
IOBCEITHEBHOM KU3HU.

[Ipy M3y4eHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHMs] HAa CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTEIbHOM MO3HABATENbHON JesATENbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrnieueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaArOIITUMUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOMO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIIFOUEBBIX KOMIIETEHIMM), MMEIOLIUX YHUBEpPCaJbHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBLHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OLEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJyYEHHBIC NMPU H3YYCHUU
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOlUMXCS T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM NEATETbHOCTH B IEISAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGuMiIs U HANpaBICHHOCTH JalbHEUIIETO
o0yJeHHUS.

OOmiee 4WcaO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3oBaHus, coctaBiseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKue HyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BellecTB. (OTHOCUTENIbHAsT aTOMHasi Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

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

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYJ0¥, mpaBuiamMu paboThl B JabOpaTOpUu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3ioKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAHUE  Pe3yJbTAaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kuciopoja B Ipupojae, (Ppu3nueckue M XUMHYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOoMbIIUIEHHOCTH. Kpyrosopot



KHciopozaa B mpupoe. O30H — auIoTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XUMUYECKON peakuuH, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — »smemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (Qunueckue W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue cBoWCTBa BOAbl. Bojga kak pactBoputenb.  PacTBopbLI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEUIECTB B BOJIE.
MaccoBast 10Jis BEIIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennii. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3ytonie (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. Du3nuecKnue W XHUMHUYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AYyXE, IOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropenus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
ONMHMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3yUCHUE
CBOWCTB BOAOpoOJia (TopeHue), B3aumojaeicTBue Bojaoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOAECHCTBUE BOJABI C METAJJIAMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIAECOMATEPHUAJIOB),
uccieqoBaHue OoOpas3llOB HEOPraHMYECKHX BEHIECTB PA3JIMYHBIX  KIJIACCOB,



HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIOTHI,
KUCJIOT C METAJJIaMH, PEAKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMWH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJIM, PEIICHUE
AKCIEPUMEHTAJbHBIX 3a/lad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
TPYIINax CXOJHBIX DJIEMEHTOB (IIEJOYHBIE M IIEJI0YHO3EMEIIbHbIE METaJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepunonuueckoit cucrtembl xumuueckux snemeHtoB . . Menneneea. [lepuoabl
u rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja U
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoin cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOIAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHas CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W WIEJIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemuwie ceéazu

Peanuzamus MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHME KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaW3, CHUHTE3, KiIaccu(uKams, TMEPUOTUIHOCTh, HaOJI0IeHNE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PAMOAKTHBHOCTH, MOJIEKYNA, JCKTPUUYCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIECTBA, ra3, (PM3UYECKUE BEIUYHMHBI, ¢IHMHHIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpPEX TMEPHOJOB, Kajaus, KajdbllUd W UX
COCIMHCHWIH B COOTBETCTBHHM C TIOJIO)KCHHEM J3JIEMEHTOB B Ilepuoaudeckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHBIM KJAacCcaM HEOPTaHUYECKHUX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
M3MECHEHHIO CTETICHEW OKUCICHUS XMUMHUYECKHX DJIIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTE€HHBIX U TeTepPOreHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW PEaKIUU U TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnienue YpPaBHEHHUM

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCHOJIb30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuu Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;opuma HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKinuu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMALMU KHUCJIOT, IIEJIOYER U COJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUS  peakuuid HOHHOro  oOMeHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK KAYECTBEHHBIX pEaKIUHd HAa HOHBI, PEUICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XMMHWYECKHE CBOMCTBA Ha INPUMEPE  XJopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3memMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOMCTBa cepbl. CepoBOIOpOAd, CTpOeHUE, (PU3UYECKUE U
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MPOMBIIICHHOTO CHOC00a TONYYeHHs] CEepPHOW KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. HaxoxzaeHnue cepbl U €€ COEAUHEHUM B TpUpoJe. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIEH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,



3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €r0 MPEA0TBPAILICHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETIEHU OKUCIEHUS. A30T, pacHpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro0
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduueckue).
Hcnonp3oBanne HUTpATOB M COJEH aMMOHHS B KadyeCTBE MHUHEPAJIbHBIX
ynoopenuit. XuMUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXHW, 3arpsi3HEHUWE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XMMHUECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, puznueckue U XUMUYECKUE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTCNEHW  OKHUCJICHHS.  YTIEpOJd,  aJUIOTPOITHbBIC
MoauUKAIMK, PaACIpPOCTpaHEHUE B MpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBorcTBa. Ancopoumsi. Kpyrosopot yriepoaa B npupojae. Okcunbl yriepoaa, ux
¢usznueckre W XUMHUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYEeCKHUEe MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r1100anbHOTO TMOTEIUICHHUS KIMMaTa, MapHUKOBBIN
sbdexT. YronbpHas KucnoTa u e€ coiu, uxX (PU3nYecKne U XMMHUYECKUE CBOICTBA,
nojiyueHue U npuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIUCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepona (MeTaH, 3TaH, TUJIEH, alleTUJIEH, STAHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOIHBIN Ta3, HE(PTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usmyeckue U XUMHUYECKHE CBOWCTBA, TOJYYCHHE W
npumeHenne. CoenuHeHHMss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuae kpemuus (IV) u xpemuueBoit kuciore. CHUIMKAThl, UX HCIIOJIb30BAaHHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne cTpouTenbHbIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeToH, *kene300eToH. [IpobmeMpl 6€30macHOTO MCIOJIB30BAHHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:



M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEICHNE KAUECTBEHHBIX PEAKINM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOWMCTBA
rajjoreHOoB M UX COCAMHEHUM (BO3MOXKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpazmamMmu  cepbl W €€  CcOeQUHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3Yy4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBICHHON CEPHOUN KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJICHUE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIJICHHE C (DU3NYECKUMU
cBoMcTBamMu azora, ¢ochopa U UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepuanoB), oOpasamMu a30THBIX U (PocPopHBIX yH00peHUid, MoTydeHue,
coOupaHue, pacro3HaBaHWE MW W3YYCHUE CBOWCTB aMMHaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHMS U ¢GochaT-uOH U U3YUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCTOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHUE Mo/iereit
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNUE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W UW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BakHeie HeMeTaIbl U X COEAUHEHUS.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnoynoxeHuss B llepumogmueckoil cucteme xumuyeckux isiaemeHToB [[. .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTaioB. MeTtainueckasi CBA3b U
METAJUIMYECKas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
CIOCOOBI TIONYYeHHsS] MeTayioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
CrocoOBl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TPOMBIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [lepruoamyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HAaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METAIOB W HUX
COEMHEHU.

[[lesoYyHO3EMENBHBIE METAJUIBI MAarHWii W KaJIbLUW: IIOJIOKEHUE B
[Tepuoguueckoit cucrtemMe xumuueckux 3yeMeHToB JI. M. MenaeneeBa, crpoeHue



MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUeCKrue U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAaHEHHUSI.

ANOMHUHMI: IOJIO)KEeHUE B [lepnoanueckoi cucTeEME XUMUYECKHUX JJIEMEHTOB
J. . MenneneeBa, CTpoeHuE atoMa, HaxoxkaeHue B npupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B mpupoae. Du3UYECKUE HU
XUMUYECKHE CBOMCTBA kene3a. OKCUbl, TUIpOKCU bl U conu xkenesa (1) u xxenesza
(IIT), ux cocra, CBOIMCTBA U MOJTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHA
KaJblIUsl W HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(IT) u xene3a (I1I), mexau (II), HabmroneHNE U ONMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEpPHUAJIOB), HCCeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpalus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE O0pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamusa MexXnpeaMeTHBIX CBS3€HM NMPH HM3YYEHHUM XMMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKauus, NEepPUOAUYHOCTh, HAOIIOICHNUE,
OKCIEPUMEHT, MOJICINPOBAHUE, H3MEPEHUE, MOJEJb, SBJICHHUE, MapPHUKOBBIMI
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
W30TOMBI, PAAMOAKTUBHOCTH, MOJEKYJNa, JJIEKTPUYECKUN 3apsif, MPOBOIHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (PU3MUYECKHe BEIMYWHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOEe
POCTPAHCTBO, TIAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢dotocunTe3, npixanue, Omocdepa, dKOCUCTEMa, MHUHEpATbHBIC
ya0OpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATeIbHbIC BEIIECTBRA.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
NIOJIE3HBIC UCKOMaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIbHOMN AEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JInuHOCTHBIE ~ pe3ydbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TMOHMMAaHUs 3HAYCHUS XUMHUYECKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTECYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHWCTBE MHpa U 00IIEeCTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIIENOBATEIbCKOM, TBOPYECKOM M JPYrUX  BUJAX
JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JESTEIHHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEecce ITOH Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJEHHWE M TMOCTYIKH CBOMX TOBapUIIEH C MO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU WU COCTABJISAIOLIME
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
JTUTEpaTypor, JOCTYNMHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX



TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIH0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHUE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUS TMpaBWwi O0€30MacHOCTH MpHU  OOpaICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUeHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 110 XUMHU, OCO3HAHHBIA BBIOOP
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHON MpodheCCUOHAIBHOU JeATeIbHOCTA U Pa3BUTUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370POBOTO U
O6e3omacHoro obOpas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIy4aeMble NMPU U3YYCHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aIBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEeW UX PEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOpbIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE 1eCTBUA (ITO3HABATEIbHEIE,



KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpPbIE 0OECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HaHUU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MIPU3HAKY, yCTaHABIMBATh B3aMMOCBS3b C JAPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KIacCU(PUKAIMU XUMHYECKUX BEUIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpoOIlleCCe TO3HAHUS TOHATUA (NIpeAMETHhIE |
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHE
XUMHUYECKOU PEAKIMU — TMPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj1adu, ¢ y4ETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3yUaEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eHCTBHA.

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHW3allMd U TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
MHpOpMALIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS



y4eOHBIX M MO3HABATENIHLHBIX 33/1au OMPEEIEHHOT0 THUIA, TPUOOPETEHUE OMBITA B
o0JlacTU  HMCTOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOIB30BaHUS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus UH(DOpMAUU U
WUTIOCTPUPOBATh pellaeMble 3a7aydl  HECJIOKHBIMU CXE€MaMH, JuarpamMMaMu,
IpYruMH opMaMu rpauKu U UX KOMOMHAIUSIMU;

yMEHHE WCMOJIb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOH U
HCCIIEIOBATEIBLCKON NESITEILHOCTH MH(DOPMAIIMIO O BIUSHUM TPOMBIIIIICHHOCTH,
CEJIBCKOTO0 XO3SIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIeH MPUPOIHON
Cpellbl.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHUs 3aJaBaTh BONPOCHl (B XoAe jauaigora u (Wiu) JUCKYCCHH) TIO
CylIeCTBY  oOcCyxjaaeMod  TeMbl, (QopMyIupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIIATh  TOJYYEHHBIE  Pe3yJbTaThl  MO3HABATEIHHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJlaTh MPEe3eHTAIUI0
PE3YIBTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIepUMEHTa (J1a00paTOpHOTO OIIbITA,
71a00paTOpPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUSI y4eOHOr0 COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENIbCKOM  NIEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBUHM, OIpe/ielieHne KpUTEpHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U IpyTHE).

PerynsiTuBHBbIe YHHBepcaJIbHbIE YUueOHbIe 1elicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNSITh ILENU NEATeIbHOCTH, IIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENHHOCTD, BEIOMpATh Hanboee A (PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
MO3HABATEIbHBIX 3aJlad, CaMOCTOATENbHO COCTaBIISITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHUBAaTh COOTBETCTBHE IMOJYYEHHOIO pPE3yibTaTa 3asBICHHON LEIU, YMEHHE
WCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPe1JiaraeMble B YCJIOBUU 3aIaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX PE3yJAbTAaTOB IO OCBOCHHUIO 00SA3aTEIBHOIO
collepKaHMs, YCTAHOBJICHHOTO MaHHOW (denepanbHOW pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEeUCTBUM, crernuduYeckue Uil MPEeAMETHOM 00gacTu  «XUMHS», BHUIbBI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,



peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.
K koHiry oOydenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e PAaCKpBIBAaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSITHUH: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pa3JIoKEHUs, PEaKIMu 3aMEIICHUsl, pPeaKiuu
o0OMeHa, HK30- ¥ SHJOTEPMUYECKUE PEaKLIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, OJJIEKTPOHHBIM CJOW aToma, aToMHas OpOUTallb, PaJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHSITHH U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUI;

e MICTIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIeHUs: (OpMYJ BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPENIETISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUH 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbiBaTh cmbich llepuommueckoro 3akoHa JI. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUWE NEPUOJMYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

¢ ONMUCHIBATh M XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUYECKHUX OHJIEMEHTOB: pa3auyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMHueckux odiemenrtoB [l W.
MenneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj A1pa, o0llee YUCIO0 FIEKTPOHOB
U pacrpeesieHUue UX Mo 3JIEKTPOHHBIM CII0SIM);



* KJIACCU(DUIIMPOBATh XMMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE pPeaKUuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIUHU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTEKaHUS XUMHUYECKUX TPEBpPALECHUN B
Pa3IUYHBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MaccoBYyIO JIOJIF0 BEUIECTBA B PAcTBOpE, MPOBOAUTH PACUYEThl IO
YPaBHEHHIO XUMHUYECKOUN peaKiny;

o IPUMEHSATH OCHOBHBIE OIEpAIMi MBICIUTEILHON EITebHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€H — I M3Y4Y€HUS CBOWCTB
BEUIECTB W XUMHUYECKHX pEaKIHi, eCTEeCTBEHHO-HAYYHBbIE€ METO/IbI
NO3HaHUSI — HAONIOIEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJICZIOBAThH IpPaBUJIAM TOJB30BAHUS XUMUYECKON TOCYI0M U J1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiIaM oOOpalleHus C BEIleCTBAaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOJAA), HIPUTOTOBIECHHUIO pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U MPOBOJIUTh XUMUYECKUE HKCHEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
mieIoueld M KHUCJIOT ¢ MOMOIIBI0 MHIUKATOpOB (Makmyc, (enondranens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 ki1acce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e DACKpBIBaTh CMBICJ OCHOBHBIX XHMHYECKUX MOHATHI: XUMHUUYECKHI
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEUIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMHUUYECKasl PeaKllns, XUMUUEcKasi CBA3b, TEIIOBOU 3(pdexT
peakuud, MOJb, MOJIApPHBIA  O00BEM,  pACTBOp,  DIJIEKTPOJIMTHI,
HERJIEKTPOJIUTBI, 3JEKTPOJUTUYECKAs JUCCOLMALMS, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble U
HEeoOpaTUMble peakUWH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE pEAKIIUH,
OKHUCJIMTENIb,  BOCCTAHOBHTENIb,  OKHUCIEHHE M  BOCCTaHOBIICHHE,



amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METAJIMYECKAasi), KpUCTAJUIMYECKAasT pemeTka, KOpPpO3Usi METaIoOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM pEaKUHH, MPEACIbHO IOMyCTUMAas
koHueHtpanus [1JIK Beniectna;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TIOHATHN W
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUH BEILIECTB U UX MPEBPAICHUI;

e ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBJIeHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKLINM;

e ONIPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS] XMUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHWYECKUX COCAMHEHMH, THUI KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIUCHIBATh U XapaKTEPU30BaATh
Tabnuunyro dopmy llepuonnueckoil CUCTEMBl XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rjaBHasg mnoArpymmna (A-Tpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJiblIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, o0OIlee 4YUCIO DIEKTPOHOB U
pacrpesieieHue HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTraHMYECKHE BEIIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OOIME H chenuuueckrue XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BELIECTB, IOATBEPXKAAs OIMUCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

 COCTABJISATh YPABHECHUS JICKTPOJIUTHYECKON JUCCOLMALIAN KHACIIOT, IIEI0YEn
U COJIEH, MOJHbIE U COKpAUIEHHBIE YPABHEHUSI PEAKIMii MOHHOTO 0OMEHa,
YPaBHEHUSI PEAKUWW, MOATBEPKAAIOIINX CYIIECTBOBAHHE TE€HETUYECKOUN
CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KIACCOB;



e DACKPBIBATh  CYIIHOCTh  OKHUCIHTEIHbHO-BOCCTAHOBHTENBHBIX  pEaKUUU
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIuii;

* IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IHMUHBIX
YCTIOBHSIX;

¢ BEIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJII0 XHUMHYECKOTO »JJIeMEeHTa Mo (opMylie COeIMHEHUS,
MacCOBYIO [IOJIIO BEIIECTBA B pacTBOpPE, NPOBOAUTH pPacu€Thl IO
yYpaBHEHUIO XUMHUYECKOHN peakinu;

e COOMIONATh MpaBUjIa TOJB30BAHUSI XUMHUECKON MOCYIAONW U TaOOpPaTOpPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C WHCTPYKIUSMU TIO BBIMIOJHEHUIO JIa0OPATOPHBIX
XUMHAYECKUX OIBITOB IO TOJYYCHHIO U COOMpaHHMIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa M YTJIEKHCIIOTO ra3a);

¢ IPOBOJINTH PEAKIIUH, MMOATBEPIKIAIONINE KAUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, ¢ocdar-, cuiaMkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUS W WOHBI WM3YYCHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

e I[PUMEHSATh OCHOBHBIE OIEPALIMH MBICIUTENbHON AEATEIbHOCTH — aHallu3 U
CHUHTE3, CpaBHEHHE, O000O0IleHue, CHUCTEMaTH3alUl0,  BBIABICHUE
NPUYUHHO-CIICJICTBEHHBIX CBSI3eH — JJI1 M3YyYEHUs CBOICTB BEILECTB U
XUMHUYECKUX PpEeaKIMi, €eCTECTBEHHO-HayyHbl€ METOJbl TO3HAHUA —
HaOJI0/IeHNe, U3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peaibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMMBbl Beero KoutposbHbre IpakTH1eckne o6pasoBaTe/IbHbIE pecypchbl
padoTsbI padoThI
Pa3nex 1. IlepBoHayaibHble XUMHYECKHE MTOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' MIPAKTHYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnueckux 31eMeHToB /I, . MengesneeBa. CTpoenne aToMOB.

Xumnuieckasi cBsi3b. OKHCIHTEILHO-BO

CCTAHOBHUTEJIbHbIC PEAKIIUU

3.1

[Iepuonnueckuii 3aKOH U

7

bu6mmoreka [JOK



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

IIepnoanueckas cucrema
XUMUYECKuX deMeHToB 1. Y.
MemnneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

32 ORHCIHTEIHO- 8 Et?rfsﬂll;lr?::;(si? r(3II§f41837c
BOCCTAHOBUTCJIbHBIC PCAKIINN
Hroro o pasaeny 15 A
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM K n (uu¢poswIe)
) MpPOrpamMMblI Beero OHTPOJIbHbIE PAKTHHECKHE | oGpnazopaTeabHbIC
padoTsbI padoThI pecypeb
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCTUKa XUMUYECKUX Bu6 10K
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 HOTHOTERA
JR— https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX Bu OK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 nommoteka 11
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX Eufs OK
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 nomorexa L
KpeMHI 1 HX COSHHEHNA https://m.edsoo.ru/7f41a636
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubmmoreka [JOK
31 Obmme cBoicTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemectBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PezepBHoe Bpemst 3 bubnmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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