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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XHMMUHM Ha YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBAHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTesbHOM MpOoTrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, MPEACTaBICHHBIX
B OI'OC OOO, a Takxe Ha OCHOBE (QeaepaqbHON paldodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEMIINU MPENOoIaBaHus yueOHOTO npeaMeTa « XuMUsH»
B 00pa3oBaTelbHBIX opranm3anusx Poccuiickoit denepanmm.

[Iporpamma mo XuMuU Aa€T TPEJCTaBICHHE O LENIX, OO0Iel crpareruu
oOydeHHs, BOCHHMTAHUS U Pa3BUTUA OOYYarOIIMXCSA CPEACTBAMH Yy4eOHOTO
npeaMera, yCTaHAaBJIMBAET 00s13aTeNbHOE MIPEAMETHOE COJIepKaHUE,
IpeAyCMaTpuBaeT pPacHpeleeHue €ro Mo KilaccaM M CTPYKTYpHpPOBaHUE IO
pazzmenam M Te€MaM NpOrpaMMbl O XHMHUH, ONPENENSET KOJWYECTBEHHBIE U
KAu4E€CTBEHHBIE XapaKTePUCTUKU COJIepKaHus, PEKOMEHy EMYIO
MOCJIEI0OBATEbHOCTh HM3YYEHHS XUMUUM C Y4YETOM  MEKIPEIMETHBIX U
BHYTPUINPEIMETHBIX  CBSI3€H, JIOTUKM Y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcsi, ONpeAesieT BO3MOXKHOCTH IpeaMeTra s
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeNbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEro o0pa3oBaHMsl, a Takke TpeOOBaHUM K
pe3yapTaTaM 00y4YeHUs XMMUW Ha YPOBHE LEIEH N3yUeHUs MPEIMETa U OCHOBHBIX
BUJOB Yue€OHO-TIO3HABATEIbHON JAEATEIbHOCTH OO0YYarollerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHUE XUMHUHU CIYXUT OCHOBOW JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydaromierocs, €ro NpejacTaBIeHU O MaTepUAIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UTparoT (POpMHUPYEMbIE XHUMHEH MpPEACTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPTUU U 00 HBOJIIOLMH BEIHIECTB B MPUPOJAE, O MyTAX PELICHHUS NI0OATbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOYN U KOJIOTHYECKON 0€30MacHOCTH, MPOOIEeM 3IpaBOOXPAHECHHUSI.

N3yuenue xumunn:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH IS CaMOpa3BUTHS |
(dbopMupOBaHUs KyIbTYPhI IMYHOCTH, €€ 001IeH U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOydJaroumxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOW Y4e€OHOW JIeATEeNbHOCTH,
AKCIIEPUMEHTAIBHBIX W HCCIEI0BAaTEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B NPOPECCUOHATBHON JAESITEIbHOCTH;

3HAKOMHUT CO CHEUUM(UKON HAy4YHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €AUHCTBO MPUPObI U YETIOBEKA, SIBISETCSI OTBETCTBEHHBIM
3TanoM B (POpPMHPOBAHNHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIIUXCS;



crocoOCcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HbIM 3HAHUSAM, K TIPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOTUYECKOE
o0pa3zoBaHue 00yUYaIOIIUXCA.

JlaHHble HampaBiieHHsS B OOyYEHUM XUMHHM OOECIEYHMBAIOTCA CIEHU(PUKON
cCoJlep>KaHHs ~ y4eOHOro  MpeaMeTa, KOTOpBIM  SIBISETCS  MeJarormyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOI HAYKM XMMUU Ha ONPENIETIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMHUCA CUCTEMbl MEPBOHAYAIBHBIX TMOHATUNH XUMHUH, OCHOB
HEOPraHW4YEeCKOM XUMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSATHM
OpraHN4YEeCKON XMUMHH.

CrpykTypa conepxaHusi NporpaMMbl [0 XUMUU CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoAa K e€ uzydyeHuro. Coaep)kaHue CKIaJbIBAECTCS U3 CHCTEMBI
HNOHATUN O XUMHUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHNA O XMMHYECKOU
peakuuu. O0e 53T CUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO0 MPHUHLMITY
IIOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOMN CBS3U;

— TPEACTaBICHUNH 00 JJIEKTPOJIUTUYECKOM JUCCOLMAIMM BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHMS PpPAacCMaTpPUBAIOTCS HA OCHOBE AMIIUPUYECKH
MOJyYE€HHBIX U OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENIBHO OT OJTHOTO
YPOBHSI K JPYTrOMy, BBINOJHSS (YHKUUKM OOBSCHEHUS U TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHYECKOTO0 NMPUMEHEHHUS U IMOJTyUYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpamMmbl 1O XMMHHM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABICHUS] O XUMUYECKOM COCTABIIAIOLIEH HAyYHOM KapTHUHBI MHUPA B JIOTHKE
€€ CHCTEMHOMW IpHUPOJBI, LIEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAaHHIO H
MEeToJaM IIO3HAaHMsS B Hayke. V3ydyeHWe XMMHHM NPOUCXOJIUT C HNPHUBICYECHUEM
3HaHUW W3 paHee M3YUEHHBIX YYEOHBIX MpeaMeToB: «OKpyKarooluid MHUp»,
«buonorus. 5-7 xnacce» u «dusnka. 7 Kiace».

[Ipy wu3ydeHHMM XUMHHU M[POUCXOAUT (HOPMUPOBAHME 3HAHUA OCHOB
XUMHUUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKOU
JESTEIbHOCTH 4YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBI.
3amaya y4yeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaXHEUIIHMX ()aKTOB, MIOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKCHHM,
JOCTYNHBIX 0000IIEHN MHMPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKH, B



NpUOOIIEHUM K HAyYHbIM METOJaM T[O3HAHUS TMPU U3YYEHUH BEIIECTB U
XUMHUYECKUX peakiuii, B POpMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHHU B Y4YeOHO-TIO3HABATENHHOW U Yy4eOHO-UCCIIENOBATEIbCKOM
NEeSATENbHOCTH, OCBOCHHMHM NpaBWJI 0€30IacCHOr0 OOpalieHusi C BELIECTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOTO OOLIEro 0Opa30BaHMS BaKHOE
3HaY€HUE MPUOOPENH TaKUE 1NN, KaK:

— (opMupoBaHHE WHTEUICKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHHH,
CIIOCOOHOM aIanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM JKH3HU;

—  HampaBJEHHOCTb OOYy4Y€HHsT Ha CHUCTEMaTHYecKoe MpuoOIleHue
oOyyJaroumxcsi K CaMOCTOATEIbHON IO3HABATEIbHON JI€ATETbHOCTH, HAyYHbIM
METO/IaM TO3HaHUS, (POPMHUPYIOMIMM MOTHBAIMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue ycloBUi, CIOCOOCTBYIOIUX MPHOOPETEHUIO 00YUIAIOIIMMHUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHBEPCAJIbHOE 3HAUCHUE JUIS
Pa3IMYHBIX BUJIOB JICATEIBHOCTH;

— (QopMmupoBanue o0Omeld (QYHKIMOHAIBHOW W €CTECTBEHHO-HAYYHOMU
rpaMOTHOCTH, B TOM 4YHCJIE€ YMEHHUA OOBSCHATH M OLICHUBATh SIBJICHUS
OKpY>KaloIlller0 MHUpPA, UCIOJIb3Yysl 3HAHUS M OIBIT, MOJYYECHHbIE NMPU H3yYCHUU
XUMHH, TPUMEHSATh MX TPU PEUICHUH MpoOJeM B TOBCEIHEBHOW KWU3HU U
TPYZAOBOU IEATEIBHOCTH;

— (¢dopmupoBaHne y OOydYarONMXCd TyMAaHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUSl IIEHHOCTH XUMUYECKUX 3HAHUW JJI1 BBIPAOOTKH SKOJOTHUECKHU
1eeco00pa3HOTo TMOBEACHHUA B OBITY M TPYIOBOW JEATENbHOCTH B LEISIX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKpYkKaroLel TPUPOAHON CpEebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIIEYENIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HiIs M HANpPaBICHHOCTH NaTbHEUIIETO
oOyJeHwusI.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX I H3YYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 0011ero 0opazoBanusi, cocrapiser 136 yacoB: B § kiacce — 68 yacos (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEITIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/IbHBbIE XUMHYECKHE TOHATHS

IIpenmer xumun. Ponb XUMUUM B )KM3HU YENOBEKa. XMMUSA B CUCTEME HAYK.
Tena m BemectBa. PHU3MUYECKHE CBOWCTBA BEWIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O METOMax MO3HAHUS B XUMHUM. UMCThIE BEIIECTBA U CMECH.
CnocoObl pa3ieneHus cMeceit.

ATOMBI U MOJEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOIBI XUMHUYECKUX
s1eMeHTOB. [IpocThie U cl0KHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckass (opmysa. BajgeHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOcCTaBa BeliecTB. (OTHOcUTENbHAsE AaTOMHas —Macca.
OtHocutenbHas MOJIEKyJsipHas Macca. MaccoBasi 4oJiE XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHHUH.

KonnuectBo BemecrBa. Mouib. MonspHas macca. B3anmMocBsi3b KOJIMYECTBA,
Macchl W 4YHMCJIAa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHU.

du3NYecKUe U XUMHUUECKUE SBJICHUSI. XUMHUUECKas peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUYecKue ypaBHeHusa. Kiaccuduxaius
XUMHUYECKUX PeaKlnil (COCTUHEHUS, pa3I0KEeHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY0H, MpaBuiiaMu pabOThl B Ja0OpaTOpUU U
npuéMamu oOpalleHus: ¢ 1abopaTOPHBIM O00OPYIOBAaHUEM, W3YUECHHUE U OTUCAHUE
¢uznuecknx CBOWCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJACHUE
¢usnueckux (IUIaBJI€HUE BOCKA, TasHUE JIbJA, PAcTHpAaHHME caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMS BOAbI) U XMUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEJTHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTOW) SIBJICHUN, HAOIIOJICHUE U
ONMCaHWE NPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE TUIPOKCHAA
meau (1) mpu HarpeBaHuu, B3aMMOACHCTBHE Keje3a ¢ pacTBopoM coiu meau (11),
M3Y4YEHUE CIIOCOOOB pa3JeleHusi CMECEl: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUBAHUE, AUCTWILISALUA, XpoMaTorpadus, MPOBEJICHUE OYUCTKU MMOBAPEHHOM
coyi, HaOJIJCHHWE W  OMNHCaHWE  PE3yJbTATOB  NPOBEICHHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[aHUE MOJEIIEH MOJEKYI
(IIapOCTEP>KHEBBIX ).

BaxHelune npeacTaBuTe 4 HEOPraHMYeCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopod — alneMeHT M MPOCTOe
BelecTBO. HaxoxjaeHnue Kuciopojga B Mpupoje, (U3NYECKHEe U XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenune xuciopoaa. CrnocoObl



MOJy4YeHUs] KUciopoAa B JladopaTopur U TOpOMbIILIEHHOCTH. Kpyrosopot
KHciopoja B mpupoze. O30H — ayuIoTponHast MoAu(UKAIUs KUCIOPOa.

TernoBoit 3¢ dekT XUMHUYECKOW peaklud, TEPMOXUMHUYECKUE YpaBHEHWS,
3K30- M JHIAOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO d(hexTa, pa3pylieHue 030HOBOTO CIOSI.

Boaopon — nsnemMeHnT um mpocroe BemectBo. HaxoxxaeHue Bogopoaa B
npupojae, GuU3MYEeCKUe U XUMHUYECKHME CBOWCTBA, MPUMEHEHHUE, CIOCOObI
noay4deHus. Kuciorsl u conmu.

MomnsipHblii 00bEM ra3oB. PacyéTsl Mo XUMUUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kkak pacTBopurelb. PacTBOpEL.
HacpllieHHble M HEHACBIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas n0J1s BellecTBa B pacTBOpE. XUMHUECKHE CBOWCTBA BOAbL. OCHOBAHUSI.
Pone pacTBOpOB B mpupojAe M B KU3HU 4enoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHHe NpUpPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukarnus weopranmdeckux coenuHennit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojieoOpasyiomue (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpaszyromne. Homenknarypa oxcugoB. Du3nyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomydyeHrne OKCUI0B.

OcHoBanus. Kiaccudukanuss ocHOBaHUM: IMETOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHnknatypa ocHoBaHMU. PU3NYECKHE M XHMHUYECKHME CBOMCTBA
ocHoBaHui. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucinot. Homenknarypa kucnot. dusnueckue u
XUMHYECKHEe cBoMcTBa KuCIOT. Psyg aktuBHocTH MerauioB H. H. bekerona.
[Tony4denue Kucior.

Commu. Homenknarypa coseil. @U3NYECKUE U XMUMHYECKUE CBOMCTBA COJIEH.
[Tony4denue cosen.

['eneTnueckas CBsI3b MEXKIY KiIacCaMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENCIIEHUE COJIEPKAaHMsI KUCIOPOAa B BO3/yXeE, IOJIy4YECHHE,
coOupaHue, pacno3HaBaHWE M M3yYEHUE CBOMCTB KHUCIOpOAa, HaOIIOACHHE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpamnieHusi TOopeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3laMud OKCUIIOB U
OTMMCaHUE HX CBOMCTB, TNOJy4YeHHE, COOMpaHUe, paClO3HABAHHE M HU3Yy4YCHUE
CBOWMCTB BOJIOpojAa (ropeHue), B3amMojeicTBre Bojopoaa ¢ okcugaom menu (1)
(BO3MOHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HMCCIEJOBaHHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C
PA3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aUMOJIEMCTBUE BOJBI C METAJUIAMHU
(HaTpueM ©  KajdbuuMeM) (BO3MOXHO  HCIOJb30BaHUE BUIEOMATEPHUATIOB),



HCCIIEIOBAaHUE OOpa3l0B HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KIIACCOB,
HaOJI0ICHUE U3MEHEHUS OKPACKU MHIAMKATOPOB B PACTBOpPAX KUCIOT U IIEIOYEH,
uzydeHue B3zauMmojiercTBua okcuga meau (1) ¢ pacTBopoMm cepHOM KHCIIOTHI,
KUCJIOT C METAJUIAMH, PEaKIUM HEUTPAIM3aLHH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTIO METAJUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
AKCIIEPUMEHTANIBHBIX 33/lad N0 TeMe «BakHeWlune KiacChl HEOPTraHMYECKUX
COECIMHECHUIN.

Hepuoanuyeckuit 3akoHn u Ilepuoamveckass cucTeMa XHMHYECKHX
iemMenToB JI. WU. MenageneeBa. CtpoeHue aTroMmoB. XMMHYECKAsi CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[lepBble TOMBITKM KJIACCU(PUKAMKA XUMUYECKUX 3ieMeHTOB. [lonsTue o
IpyMNIax CXOAHBIX JJIEMEHTOB (IIEIOYHbIE W IIEJTOYHO3EMENbHbIE METalIbI,
raJIOTE€HBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIC OKCHIBI
Y TUAPOKCUIBI.

ITepnoanueckuit 3akoH. [lepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KoporkonepuoaHas ¢ JIuHHONEpUoAHass  (OPMBI
[Tepunognueckont cucreMbl xumuueckux aiemMeHToB 1. M. Menneneea. Ilepuoasl
n rpynnsl. OU3NYECKUU CMBICH IOPSIKOBOTO HOMEpPA, HOMEPOB MEPHOAA U
CPYIIIBI JIIEMEHTA.

Crpoenne atromoB. CoctaB aToMHBIX saep. M3otonsl. Dnexkrponsl. CTpoeHue
AJEKTPOHHBIX ~ 000JIOYeK AaToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
Ilepnonnueckoit cucrembr [[. M. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
AJIEMEHTA M0 €ro noJyioxkeHuto B [lepuoanueckon cucreme 1. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUsI paJuyca aTOMOB XHUMHUYECKHUX DSIEMEHTOB,
METALIMYECKUX U HEMETAUIMYECKUX CBOKMCTB IO TPpyMIlaM U MEPUOAaM.

3nauenue [leproauueckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB ISl Pa3BUTHS HAayku M npakTuku. [[. V. MeHueneeB — y4y€HbIN U
rpak1aHUH.

Xumuueckasi cBs3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAS))  CBSI3b.
DIIEKTPOOTPULIATENHHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenb  okuciieHus.  OKHUCIMTENbHO-BOCCTAHOBUTEIBLHBIE  PEAKIIUU.
[Ipouecchl OKHCIIEHNS U BOCCTaHOBIIEHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yuyeHHEe OOpaslloB BEIIECTB METAVIOB M HEMETA/UIOB, B3aMMOJCHCTBUE
TUIPOKCUAA LMHKA C pAaCcTBOPaMM KHUCIOT M IIEJIOYEH, ITPOBEIAECHUE OIIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUI
(ropeHue, peakiuu pa3ioKeHusl, COEAUHEHHUS ).

Mesicnpeomemmuoie cea3zu



Peanmu3zanyss MeXnpenMETHBIX CBS3€d INPHU M3YYEHUM XMMHMU B 8 KIIacce
OCYILECTBJISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
NOHATUM, TaK W MOHATHUH, SIBISIOIINXCS CUCTEMHBIMU JUIs OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE MOHATHSA: Hay4yHbIH (akT, FUIOTE3a, TEOpUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(uKaus, MEepUOJIUIHOCTb, HAOIIJEHUE,
JKCIEPUMEHT, MOJAEITUPOBAHUE, UBMEPEHUE, MOJIEITb, SIBJICHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIW],
U30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHUIN 3apsl, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEILECTBA, ra3, (pU3NUEeCKHe BETUYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€311b1, CoHIIE.

buonorus: ¢porocunTes, Apixanue, ouocdepa.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeuiecTBo M XMMHYECKas peaKkuus

Ilepuoanyeckunt 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX MNEPHUOJOB, KaIMs, KaJIbLUSI MU HX
COCAMHEHN B COOTBETCTBUM C TMOJOXEHUEM JJIeMEHTOB B llepmonnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHUJBI XUMUYECKOW CBSI3H. THIbl KPUCTAIINYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PELIETKU U
BUJa XUMHUUECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTraHMYECKUX BELIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKHUX
COCIMHEHM, FTEHETUYECKAs CBA3b HEOPTaHUYECKUX BEIIECCTB.

Knaccudukanus XuMuuecKUX peakiuui 0 pa3IuyHbIM IpU3HAKaM (10 YUCITy
M COCTaBy YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, IMo
U3MEHEHUIO CTETEHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTaju3aropa). DK30- U IHAOTEPMHUYECKUE PEAKLINUH, TEPMOXUMUYECKUE
ypaBHEHUS.

[TonsitTue o ckopoctu xumuyeckoi peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakuusX. [IoHsITHE 0 TOMOTreHHBIX M IeTepOreHHBIX
peakuusx. [lonstue o karanuse. [loHATHE O XUMUYECKOM paBHOBecUU. DaKTOPHI,
BIMAIOIIME HAa CKOPOCTh XMMHYECKOW PEAKIUU W TOJIOKEHUE XHUMHYECKOTO
PaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIBHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBiieHHEe  ypaBHEHUI



OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMH C  HCIOJb30BAHUEM  METOZA
3JIEKTPOHHOTO OajaHca.

Teopust 27E€KTPOTUTHYECKON JUCCOLMALIMHU. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M OHMCCOLMAIMU BEIIECTB C PA3IMYHBIMA BHUIAAMU
XxuMuueckoi cBsizu. Crernenb auccorpanni. CUibHbIE U CI1a0ble 3JIEKTPOJIUTHL.

Peakniun noHHOTO 0OMEHa. Y CIIOBHS MPOTEKAHUS PEeaKIii HOHHOTO OOMEHa,
NOJHBIE W COKpAalI€HHbIE HMOHHBIE ypaBHEHMS peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMM W cCoOJell B CBETE€ TMPEJCTaBICHUNA 00 DICKTPOIUTUUECKOUN
nuccoruanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIU3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB W HeMeTaUioB (Tpadura M anmaza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEI0BAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaKInu
OT BO3JCUCTBHUS PA3IMYHBIX (PAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IIpolecca JUCCOLMALMM KHCIOT, WIENOYEed U COJIEH
(BO3MOXHO  HCMOJB30BaHME BHUJEO MaTEpHalioB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  NPOTEKaHUsT  peakuuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIUX ~ IPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUU
(ropeHue, peaklu pas3ioKEeHUs, COCUHEHHUs), PACTIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOLIbIO KAYECTBEHHBIX pPEaKUMW Ha HOHBI, peLIeHue
AKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJusibl 1 MX cOeIMHEHU S

OOmiast xapakTepucTHKa rajoreHoB. (OcCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MUecKHe CBOWCTBA MPOCTHIX
BCIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA HAa IMpPUMEpPE  XJopa
(B3aUMOJIEHCTBME C MeETalJlaM{, HEMeTaJUlaMd, IIejlo4aMH). XJIOPOBOJIOPO/I.
ComnsiHass KHCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4Y€HUE, NMpUMEHEHHE. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHU3M YEJIOBEKA. BakHeHIne XJIOpUAbl U HX
HaxXO0XJAEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u (U3MUECKHEe CBOMCTBA
IPOCTBIX BEUIECTB — KMCIOPOAA U cepbl. AJIIOTPONHbBIE MOAU(PUKALIMM KUCIOPOIa
U cepbl. XUMHYECKHE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PUBHUECKHE U
XUMHYECKHE cBOMCTBAa. OKCHABI CEPBI KaK MPEICTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnas kucinota, (Qu3Mueckue W XHUMHUYECKHE CBOWcTBa (00mME Kak
Ope/CTaBUTeNsd Kilacca KHCIOT M crneuuduueckue). XUMHUUECKHE peakluu,
Jexallie B OCHOBE IPOMBIIUIEHHOTO CHOC00a MONMy4YeHHs] CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoi KUCIOTHI. CONMM CEpHOM KHUCIOThI, KAUECTBEHHAs peakuus Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COeIMHEHHN B Mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpenbl COEAWHEHUSMHU Cepbl (KUCIOTHBIC HOXKH,
3arpsiI3HEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €0 MPEA0TBPAIECHUS.

OO6mass xapaktepuctuka 3yeMeHToB VA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTENECHU OKHUCICHMs. A30T, paclpoCTpaHEHUE B MPUPOJE,
dusnueckre U xumMuueckue cpoiictea. KpyroBopor azora B nmpupoje. AMMHUak, €ro
duznuecKkre 1 XUMHUIECKAE CBOMCTBA, TOJydeHnE B puMeHeHue. Conr aMMOHMUS,
uX (U3NYECKUe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KUCIIOTa, ¢€ TMOJIydeHHUE, (PU3MUEeCKue W XUMHUYCCKHE
cBOiicTBa (00mME Kak TPENCTABUTENs Kilacca KHUCIOT W crienudpuyecKue).
Hcnonb3oBaHWe HUTPATOB U COJEM aMMOHUSI B KadyecTBE MHUHEPAIbHBIX
yA0OpeHui. XuMHUYECKOe 3arps3HEHUE OKPY KaIoIIel Cpelibl COSIMHEHUSIMU a30Ta
(KUCITOTHBIC JOXIW, 3arpsA3HEHHE BO3AyXa, IMOYBBI W BoAo&éMOB). dDocdop,
ajutoTpornubie Mogudukanuu pocdopa, puznueckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopnas kucinora, pundeckne 1 XUMUIECKUE CBOMCTBA,
nosyyeHue. Mcnons3oBanue GpocdaroB B KaUECTBE MUHEPATIbHBIX YI0OpEHUIA.

O6mas xapaktepuctuka 31eMeHTOB |V A-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHW  OKUCJICHHS.  YTJIEepoha,  auIOTPOIHBIC
MoauUKaIMKM, paclHpoCTpaHEeHUE B TNpupoje, (puudeckue M XUMHYECKUE
cBorictBa. Ancop6musi. KpyroBopot yrieponaa B npupojae. Okcuasl yriepoaa, ux
duznueckne W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHHU3MBI,
NOJly4eHWE W TPUMEHEHHE. DKOJIOTHYECKHe MpoOTIeMbl, CBSI3aHHBIE C OKCHJIIOM
yriepona (1V), rumoreza riaobaqbHOrO TOTEIUIEHUS KJIUMara, IMapHUKOBBIN
adexr. YroapHas KucaoTa U €€ coiu, uX (GU3NISCKUE U XUMUYSCKHE CBOMCTBA,
NoJlydeHUe W TpuMeHeHHWe. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonw3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHavayibHBIE MTOHATHS 00 OPraHUYECKUX BEILECTBAX KAK O COSAMHEHUSIX
yraeposa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, STaHOJ, TNIMIEPUH, YKCYCHAs KUCIOTA).
[Ipupo/iHble HMCTOYHUKH YIJIEBOJOPOJOB (Yyrojib, NPHUPOAHBIA Tra3, HePTb),
MPOAYKThl HMX TMepepaboTku (OeH3MH), UX POJib B OBITY U TMPOMBIILIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIECTBAX: JKUpaX, OeNKax, yriieBoJax — 1 ux
polin B KU3HM 4elOoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHMYECKUX COCAMHECHHIM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOMCTBA, TMOJNyYCHUE W
npuMmeHenue. CoequHeHuss KpeMHusi B mpupojge. OOmme mpeacrtaBieHus 00
okcunae kpemuus (IV) m kpemuueBoit kuciaotre. CHIMKATHI, UX HCIIOJIb30BaHUC B
OBITYy, B MPOMBIIUICHHOCTH. BakHeillre cTpouTenbHbIe MaTepHANIbl: KEPaMHKa,



CTEKJI0, IIEMEHT, OeTOH, kene300eToH. [Ipobiembl 6€30macHOrO HMCTIOIb30BAHMUS
CTPOUTENBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TIPOTEKAHWS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUYECKHE CBOMCTBA
TaJIOTEHOB M HX COEIMHEHUH (BO3MOKHO MCIOJIb30BAHUE BUJIEOMATEPHUATIOB),
O3HAKOMJIEHWE ¢ oO0pa3namMu XJIOPUAOB (TaJOTE€HUJOB), O3HAKOMJICHHE C
obpasilaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOACHUE TIpollecca OOYTIMBaHUS caxapa MOJ JICUCTBHEM
KOHILIEHTPUPOBAHHON  CEPHOM  KHUCJIOTBL, H3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIOTHI, MPOBEECHNE KAaU€CTBEHHOW peakliuu Ha cyibdar-
MOH W HaOJIo/IeHWe TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMH
cBoiicTBaMu a3zota, (ochopa M HX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUICOMATEPHAIIOB), 00pa3aMu a30THBHIX M (HOCHOPHBIX yIOOpeHUH, MOTyUCHHE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, IMPOBEACHUE
KaueCTBEHHBIX PEakiiii Ha MOH aMMOHHMS U (ochar-uoOH U U3ydyeHUE MPU3HAKOB
UX MPOTEKAHUS, B3AUMOJECHCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MENIBIO
(BO3MOHO UCITIOJIb30BAHUE BUJIEOMATEPUATIOB), U3y4YECHUE Mozenen
KPUCTANIMYECKUX pEIIETOK anmMasza, Tpaduta, QyjuiepeHa, O3HAKOMJIEHUE C
POLIECCOM  afCcOpPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIJIEM U
yCTPOMCTBOM MPOTUBOTA3a, MOJyYE€HHUE, COOMpaHUe, paclo3HaBaHUE U U3YyUYEHUE
CBOMCTB YIJIEKHMCIIOTO ra3a, MPOBEJCHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl M M3y4YEHUE [PU3HAKOB MX MPOTEKAHUS, O3HAKOMIJIEHUE C
OPOAYKIMEH CHJIMKATHOM TMPOMBIIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe « BaxxHene HeMEeTaIITbl U UX COCTUHEHUS.

MeTauibl M UX COeIMHEHM S

OO61ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckon cucreMe XxuMu4eckux dsneMmeHtoB JI. WM.
MenpneneeBa u ctpoeHusi aTomoB. CTpoeHHE METaJUIOB. MeTauindeckas CBsi3b U
METAJJINYECKas ~ KPUCTAUIMYECKass  pemeTka.  DIEKTPOXUMUUYECKUM  psif
HanpsKEHUH MeTaioB. OU3MYECKUe U XMMUYECKUEe CBOMCTBA MeTauioB. OO0mume
CIOoCOOBbI MONy4YeHuss MeTawioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
cnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTallb, YyTyH, ANOPATIOMUHUM,
OpoH3a) ¥ UX NPUMEHEHHE B OBITY ¥ IPOMBIIIICHHOCTH.

[Ilenouynble MeTaIbL: TOJIOKEeHUE B [leproanueckoil cucteMe XUMUYECKHUX
anemeHToB JI. M. MeHpaeneeBa, CTpO€HUE HUX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nyecKre U XUMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U



TUJIPOKCUABI HaTpusi W Kanud. lIpuMeHeHne WIEeNOYHBIX METALUIOB W HX
COECIMHCHU.

[[leroyHO3EMENBHBIE METAUIBI MAarHuil M KaJblUW: TMOJIOKEHUE B
[lepnonnueckoit cucreme xumuueckux sneMeHToB [[. Y. Menneneesa, ctpoenue
UX aTOMOB, HaxOXJAeHUe B Ipupoae. Pu3ndecKkue 1 XMMAYECKUE CBOMCTBA MATHUS
U Kanblusa. BaxuHelmue coenuHEeHHUs Kaublusg (OKCHA, TUAPOKCHUI, COJIH).
XKécTkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHUS.

AsnroMuHMI: TIosio)keHue B [lepuoauueckoi cucteMe XMMUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aToMa, HaxXOXIACHHUE B mpupoae. DPuznyeckue u
XUMUYECKHE CBOMCTBA alFOMUHUS. AMGOTEpHBIE CBOMCTBA OKCHJA W TUIPOKCHIA
ATIOMUHUAL.

XKeneso: nonoxenue B [leppoanueckoil CUCTEME XUMUYECKUX AIIEMEHTOB /I,
N. MenpeneeBa, CTpOCHME aToMma, HaxOoXKJIeHHWEe B mnpupone. dusnueckue u
XUMUYECKHE CBOMCTBA *kene3a. OKCUIbl, THAPOKCUIIBI U coiu kene3a (1) u xxenesa
(1), mx cocraB, CBOWCTBA U TOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHWE C oOOpasllaMy METAJIOB W CIUIABOB, HMX (PU3NUECKUMHU
CBOMCTBaMH, M3YYCHHE  PE3YJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUSA OKCHAA
KaJIbI[Usl W HATpUs C BOJOW (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB),
VICCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IPOLECCA TOPEHHUS KENle3a B KUCIOPOAE
(BO3BMOKHO  KCMOJIb30BAaHUE  BUJEOMATEPUATIOB), MPU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIMid HA WOHBI: MarHus, KajbllUs, aIIOMUHUA, IMHKA, JKeJie3a
(I u xeneza (1), meau (Il), HaOMrOIEHUE U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS
MJIaMEHU WOHAaMU HaTpusl, Kalusgd W Kaiblusg (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIENOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHIA aTFOMUHUS
Y TUJPOKCH]IA IMHKA, PELIECHHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaxHelne
METAJJIbl U KX COCIUHEHUS.

XuMuA U OKpPYy:KaWIIas cpeaa

BemectBa u marepuanbl B TNOBCEAHEBHOW JKU3HM YelOBeKa. be3zomacHoe
WCIOJIb30BaHME BEILIECTB U XMMHYECKUX peakuuii B ObITy. [lepBas momotp npu
XMMHUYECKUX 05KOrax U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKpYXalolleh cpenbl (MpeaenbHas JOMyCTUMas
KoHIeHTpalnus Bemiects, nainee — [1JIK). Ponbp xuMum B pemieHnn 3K0JIOTUYECKUX
po0iem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pasiloB MaTepuajoB (CTEKJIO, CIJIaBbI METaUIOB, MOJHMMEPHbBIS
MaTepualbl).

Meosicnpeomemmnule cea3u



Peanmuszannss MeXnpenMETHBIX CBs3€d INPHU M3YYEHUM XMMHMU B 9 Kiacce
OCYIIECTBIISIETCA 4Yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX
MOHSATUH, TaK U TIOHATHM, SBJISIOIINXCS CUCTEMHBIMHU JJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmume ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAYyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, Kilaccu(ukamus, TMEepUOIUIHOCTh, HAOIIOJEHNUE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, NAPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTSPHUAIIBL.

dusnka: Marepus, aroM, DdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TONbI, PAJAOAKTUBHOCTb, MOJEKYJIA, JJEKTPUUYECKUM 3apsji, NPOBOJIHUKH,
MOJYNPOBOJHUKH, JUANEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperatHoe COCTOSIHUE BEIIECTBA, a3, paCTBOP, paCTBOPUMOCTb, KPUCTATUTMUECKAS
peméTka, CruiaBbl, (U3MYECKUE BEIMYMHBI, CIUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, apixanuwe, Ouocdepa, PKOCUCTEMA, MHHEPATHHBIC
y100peHUs, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaIbl, TOPHBIE MOPOJIBI,
TMOJIE3HBIEC UCKOITAEMBbIE, TOIUIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTPaMMbl OCHOBHOIO OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XOA€ OOy4YeHUS XMMHHM B €AUHCTBE Y4YEOHOW U
BOCIIUTATEIIbHON AESATEIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMA W JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, IPHUHATBHIMU B
oOllecTBe MpaBUJlaMM M HOPMaMH MOBEIECHHUS M CHOCOOCTBYIOT IMpoOleccam
CaMOTIO3HaHUs, CAMOPA3BUTHS U COLMAIU3AIIMH 00y arOIIHUXCSl.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPaXkalOT  TOTOBHOCTh  OOyyaroluxcs
PYKOBOJACTBOBATbCS ~CUCTEMOM IMO3UTHUBHBIX LEHHOCTHBIX OpHEHTALMi U
pacCIIMpPEHHE OIBITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTH:

1) NaTPHOTHYECKOTO BOCTIMTAHUS

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
YU HAy4YHOMY HACJICIHIO, TOHMMAaHWs 3HAYCHUS XUMUYECKOM HAyKU B KU3HH
COBPEMEHHOTO OOILECTBA, CIOCOOHOCTU BIAAETh JAOCTOBEPHOW HH(pOpMAaIMEl o
MEPEAOBBIX JIOCTWHKEHUSX M OTKPBITUAX MHUPOBOW M OTEUYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MHUpa U OOILIECTBA;

2) TPa’KIAHCKOr0 BOCITUTAHUA:

IPEACTABICHUS] O COLMAJIBHBIX HOpMax U IpaBUiIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENIbCKOM, TBOPYECKOM W JApPYyrux  BUAAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOH NEATENBHOCTH NpHU
BBIMIOJIHEHUH Y4YEOHBIX, TO3HABATENIbHBIX 3a/lay, BBHIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3aHUH YUEOHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
M B3aMMOIIOMOIIM B IMPOLIECCE ATOM Y4YEeOHOM JeATENbHOCTH, TOTOBHOCTH
OLIEHMBaTh CBOE IIOBEJIEHWE M IIOCTYNKH CBOMX TOBApHIUEHd C MO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN IMOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHYECKUE MPEACTABICHUSA O BEIIECTBE M XWMHUYECKOW pPEaKIIVH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKH W COCTAaBISIOIIME
OCHOBY JUIsl IOHUMAaHUSI CYIIHOCTH HAyYHOU KapTHHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJABI, B3aUMOCBSI3AX YEIOBEKA C
IPUPOJHON CPEAOM, O POJIM XUMUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJIECHHBIE HA MOJIYYE€HUE HOBBIX 3HAHHUM MO
XUMUH, HEOOXOauMBbIe ISl 0OBSCHEHUS HaOJI0JaeMbIX IPOLIECCOB M SIBICHUH,
NO03HABATEIbHOM, MH()OPMAMOHHOW M YUTATEIIbCKOW KyJIbTYypbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl € Y4YEOHBIMH TEKCTaMHU, CIPABOYHOMN



JAUTEPATypOi, JOCTYNHBIMU TEXHHUUYECKUMH CpPEACTBAMH HMH(OPMAIIMOHHBIX
TEXHOJIOTHUI;

uHTEpeC K OOyYEHHI0O U TMO3HAHMIO, JH0O03HATENbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEI0BATEIbCKOM
JeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBJIEHHOCTH U YPOBHSI OOy4yeHUs B
JaTbHEHUIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 KU3HU, OCO3HAHWE IOCIEICTBUN WU
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTr0sl, HAPKOTUKOB, KypEeHHs),
HEOOXOJAUMOCTH COOJIOJIEHUsT TpaBWJI  O€30MaCHOCTH TMpU OOpalleHHd C
XUMUYECKMMH BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOr0 BOCIIUTAHMSI:

MHTEpEC K MPAKTUYECKOMY M3YyUECHUIO TPOoEeCcCuil U Tpyia pa3InyHOTO PO/Ja,
yBOXEHHUE K TPYAy M pe3yibTaraM TPYIOBOM AESITENbHOCTH, B TOM YHUCIE Ha
OCHOBE TMPUMEHEHHUSI TMPEAMETHBIX 3HAHUA MO XWUMHHU, OCO3HAHHBIA BBIOOP
UHAMBUIYAJIbHON TPAeKTOPUU MPOJOIKEHHSI 00pa30BaHMsI ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHemHoi npodecCHOHaIbHON 1EATENbHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCUOHANBHON CPEE;

6) 3K0JI0THYECKOT0 BOCIIMTAHMS:

HKOJIOTMYECKU LEJIeCO00pa3HOe OTHOUIEHHWE K NPHUPOAEC KaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBAHMS, TOHMMAHKUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecCKOMYy M TICUXMYECKOMY 3J0POBbIO, OCO3HAHHE LEHHOCTH COOJIIOACHUS
mpaBm1 0€30MaCHOTO OBEIEHUs MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJydaeMble MPU MU3YYEHUH XUMUHU, IJIs
peILIeHns 3a/1a4, CBA3aHHBIX C OKPYKalOLEed IPUPOTHON CPEAOH, ISl TOBBIICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJNbTYpbl, OCO3HaHHUS IJIOOAIBHOIO  XapakTepa
HKOJIOTHUECKUX TMPOOJIeM M IMyTel UX peHIeHHs MOCPEACTBOM METOJOB XHUMUH,
AKOJIOTUYECKOTO MBIIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLUAIBHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACHSAIOT 3HAYUMBIE IS
dbopMuUpoOBaHUS MHUPOBO33PEHUS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEopHs,
OPUHIIMII, TUIIOTE3a, PaKT, cUCTEMa, MPOIecC, HIKCIIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U MO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ATUX NPEIMETOB (POPMUPOBATH MPEICTABICHUE O LIETOCTHOM



HAay9YHOU KapTHHE MUpPA, U YHUBEPCAIbHbBIC yUeOHbIC AEUCTBUS (IT03HABATEIbHBIC,
KOMMYHHKATUBHBIE, PEryJISTUBHBIE), KOTOpbIE OOecreunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOU
NEeSATENbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC yUeOHbIE 1eiCTBUSA

ba3oBble 1ornyeckue aeicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS] TPU OCBOCHHUU
3HAHUMW: PaCKPbIBaTh CMBICI XUMUYECKUX MOHATUN (BBIACISATh UX XapaKTEPHbIC
NpU3HAKKU, YCTaHABIWBAaTh B3aUMOCBS3b C JAPYTUMU TOHSATHUSIMH), HUCIOIb30BaTh
MOHSTHUS 1711 OOBSICHEHUS OT/ICNHHBIX (JAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KpUTEPUU ISl KIaCCU(PUKALMK XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEaKIuu,
yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBA3M MEXKIY OOBEKTaMU H3y4YEHUs,
CTPOUTH JIOTUUECKUE PACCYKJICHUSI (MHIYKTUBHBIC, JEAYKTUBHbBIC, 10 aHAJIOTUH),
JieNaTh BBIBOJIBI M 3aKJIIOUEHUS;

YMEHHME MPUMEHATh B MpOIECCEe NO3HAHUS MOHATUSA (NPEIMETHBIE U
MeTanpeMETHbIC), CHMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEeMble B XUMUH,
npeoOpa3oBbIBaTh MMPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIC TIPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ 3JIEMEHTa), XUMHUYeckas ¢Gopmysia U YypaBHEHUE
XUMHUYECKON PEaKIUy — NMPU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJICJIBHBIX TMPEJCTABICHUIN BBISBIATh U XapaKTEPHU30BaTh CYIIECCTBEHHbIC
MPU3HAKH U3YYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3M WU
MPOTUBOPEYMS B U3yUaeMbIX IIpoIeccax U SIBJICHUSX.

ba3oBble uccienoBare/bCcKkue 1eiiCTBUA:

YMEHHE HCMOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHMSI, a TaKK€ B KauyeCTBE OCHOBBI Uil (OPMHPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BbICKA3bIBAEMBbIX CY KIECHUU;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OpPraHU3allid W MPOBEJICHUIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOmoaaTh 3a XOAOM IIpoLecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTar, (opMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojeNlaHHOM paboTe.

Pab6ora ¢ nndopmanueii:

YMEHHUE BBIOMpaTh, AHAIM3UPOBATH WM MHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOPM MPEACTABICHUS, MMOTYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIsIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHUBATH MPOTHUBOPEYUBYIO U
HEJ0CTOBEPHYIO HH(OPMAITHIO;



yMEHHE TMPUMEHSITh Pa3NUYHbIC METOJbI W 3allpOChl NMPU MOUCKE M OTOOpE
nH(pOpPMAIMM W COOTBETCTBYIOIINUX JAaHHBIX, HEOOXOIWMBIX JIS BBIMTOTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33J]a4 ONPEIeTIEHHOTO THIA, TPUOOPETEHHUE OTBbITA B
0o0JaCTH  MCHONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHMH,
OBJIQJICHUE KYJTbTypOW aKTUBHOTO MCIIOIb30BaHUS PA3TUYHBIX TTIOMCKOBBIX CUCTEM,
CaMOCTOSITENIBHO BBIOUPAaTh ONTUMAJIbHYIO (JOpMY MpEACTaBICHUS HHPOPMALIMK U
WLTIOCTPUPOBATh peIIaeMble 3a/adyd HECJIOKHBIMH CXEMaMH, JdarpaMMaMu,
npyrumu popmamu rpadyKu M UX KOMOWHAIUSIMU,

yMEHHE WCIONb30BaTh W AaHATU3WPOBaTh B Tpolecce y4yeOHOW U
UCCJIEIOBATEILCKOM JIEATETLHOCTH WH(POPMAIIUIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJILCKOTO XO35MCTBA M TPAHCIOPTa HAa COCTOSIHME OKPYKaloIIeW MPUpOTHOMN
Cpelbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE YueOHbI€e TelCTBUS:

YMEHHSI 3a/laBaTh BOIPOCHI (B XOJ€ Juajora W (WIM) JIUCKYCCHH) TIO
CyWIECTBY  0OCyXkIaemMoil  TeMbl, (OpMyIHpPOBaTh CBOM  TPEIATIOKEHUS
OTHOCHUTEIBHO BBIMOJTHEHUS MPEII0KEHHOM 3a/1auH;

YMEHUS  TPEACTaBIATh  MOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JCSTETbHOCTH B YCTHBIX M THCHBMEHHBIX TEKCTaxX; JefaTh MPEe3CHTAINIO
PEe3yJIbTAaTOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEPUMEHTa (J1abopaTOPHOTO OIIbITA,
1abopaTopHOM pabOTHI MO MCCIEIOBAHUIO CBOMCTB BELIECTB, yUEOHOTO MPOEKTA);

yMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABaTENIbHOM M HWCCIEAOBATEIbCKOM  NIEATENbHOCTH TPU  PEHICHUU
BO3HUKAIOMIMX TPOOJeM Ha OCHOBE ydéTa OOIIMX WHTEPECOB W COTJIACOBaHUSA
no3unuii (00CyX)mneHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbDY, KOOPIUHAIIUS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJITHEHHOW paOOThI U PYTHE).

PeryasiTuBHbIe YHMBepCcaJIbHbIe Y4eOHbIE NeliCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONPEAEsiTh LEIH JAESTeIbHOCTH, IUIAaHUPOBATh,
OCYUIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NeATeNbHOCTh, BRIOUpATh HanoOoJee d(PPeKTUBHBIE CITOCOOBI PEIICHUs YUEOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSATEIbHO COCTaBISATh WU KOPPEKTHUPOBATH
MPEIJIOKEHHBIM  AJITOPUTM  JIEMCTBUKA TIPU  BBINIOJIHEHUU 33JaHUKA C YYETOM
MOJIyYEHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIUSX,
OIICHUBATh COOTBETCTBHE IOJYYCHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHHUE
UCIO0JIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, IPEiaraeMbl€ B YCJIOBUU 3aJIlaHUN.

IMMPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPeE3yJabTAaTOB IO OCBOEHHUIO O0S3aTEIbHOrO
COJIepKaHUs, YCTAaHOBIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMoH,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIONIMMUCS HAayYHBIE 3HAHUS, YMEHHUS U CIOCOOBI



neicTBui, crenuduueckue IS MpPeAMETHOM oOmacth  «XUMHS», BHUIBI
NEATENIBHOCTH IO  MOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoHiry oOyueHus B 8 kjiacce npeMeTHbIC pe3ysibTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y O0YJAIOITUXCS YMEHHIA:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJIa,
XMMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOMXKHOE BEIIECTBO, CMECh
(omHOpOAHAs ¥ HEOAHOPOAHAsS), BaJICGHTHOCTh, OTHOCUTEIbHA aTOMHAsI U
MOJICKYJISIPHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsh Macca,
MaccoBas I0JIs1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJIEHUSl, XUMHUYECKasl peakius, KiacCUpUKAIMs peakuuid: peakuuu
COCOVMHEHUS, pEaKIUU PA3I0KEHUs, PEaKIUUA 3aMELICHUs, pPEaKIuu
oOMeHa, PK30- U SHJIOTEPMHUUYECKHE PEAKIINH, TETUIOBOM (P (HEKT peakiiui,
AIpO aToma, BJEKTPOHHBIM CJIOW aroma, aTOMHasi OpOuTalb, pPaaNyC
aToMa, XUMUYECKas CBs3b, MOJSPHAsA U HEMOJISIpHAs KOBAJCHTHAs CBS3b,
VOHHAs CBf3b, UOH, KATUOH, aHWOH, PacTBOpP, MaccoBas J0Js BELIECTBA
(IpolieHTHAasi KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHUX IOHATUM W
MIPUMEHSTh 3TU MOHSITHUA IPYU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCIOJb30BaTh XHUMHUYECKYH) CHUMBOJHUKY JUISI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OINpPENEIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTCTICHh  OKHUCIICHHUS  DJEMEHTOB B  OWHApPHBIX  COCJAMHCHUSX,
MPUHAJICKHOCTh BEMIECTB K ONPEACITEHHOMY KIACCy COCIUHEHUH II0
dbopmynam, BHJ XUMHUYECKOW CBSI3M (KOBAJICHTHas ¥ HWOHHAs) B
HEOPraHWYECKUX COCAUHECHHUSIX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT MX mnojoxeHus B llepuommueckoil cucreme,
3aKOHOB COXPAaHEHHS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTajpo;

e OINHKCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckoit
CUCTEMBbl XHMMHUYECKMX JJEMEHTOB: pa3jindarTh IMOHITUA «TJIABHAA
noarpynmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnma)y», manbsie u
OOJIbIIIKNE TIEPUOJbI, COOTHOCUTH OOO3HAUYECHUS, KOTOpPhIE HMEIOTCA B
tabnune «llepuwonnueckas cucreMa XuMHUYeckux d3iemeHToB [J[. .
MenzgeneeBay C YHCIOBBIMUA XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, OOIIee YHCIO0 AIEKTPOHOB
U pacrnpeieleHUe UX MO 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BEIIECTB, M0 TEIIOBOMY d(PQeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOINME XWMHUUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIMM;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XHUMHUYECKUX [MPEBpalIEHU B
Pa3JIMYHbBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCHUTENIBHYHD MOJIEKYJISIPHYIO W MOJISIPHYKO  MAacChl
BEIIECTB, MAacCCOBYIO [OJII0 XHUMHYECKOIO JJIeMEeHTa 1o ¢opmyle
COEIMHEHUSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKOU PEaKIUu;

MIPUMEHSTh OCHOBHBIE OIEPALIMM MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, 00OOIIECHUE, CHCTEeMaTH3alnio, KIacCU(PHUKAIIUIO,
BBISIBIICHUE TPUYUHHO-CIEJICTBEHHBIX CBSI3€M — JJIsI U3Y4YEHUS CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIHUil, €CTECTBEHHO-HAy4YHbIE METOIbI
MO3HAHUSI — HAONIOJEHUE, W3MEPEHUE, MOJECTUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIHN);

CIENOBAaTh  MpaBUJaM  MOJIb30BAaHUS ~ XUMHUYECKOW  TOCYJIOM W
7a00paTopHbIM  O0OpPYJIOBAaHMEM, a TakKe IMpaBWjiaM OOpallleHusl ¢
BEILIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMHU TIO BBIIOJHEHUIO
Ja00paTOPHBIX XMUMHUYECKHX OIBITOB IO TOJYYEHUIO M COOUPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBIECHUIO
PAaCTBOPOB C OMNPEAECITEHHOW MAaCCOBOW JI0JIEM PACTBOPEHHOIO BEILECTBA,
IJIJAHUPOBAaTb M NPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(mrakmyc, heHondranernH, METUIOPAHXK U JPYTHUE).

K xonity oOydenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX IOHATUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTMOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJIEHUS, XUMUYECKasi peaKiusi, XUMUYECKasi CBS3b, TEIIOBOM 3(dexT
peakuuu, MOJb,  MOJSPHBII  00BEM,  pacTBOp,  IJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAs IUCCOLMALUSA, PEAKUUU HOHHOTO
oOMeHa, KaTanu3arop, XHMHYECKOE€ paBHOBEcHE, OOpaTuMble WU



HEOOpAaTUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIHH,
OKUCJIUTENlb,  BOCCTAHOBUTENb,  OKHUCJIEHWE M  BOCCTAHOBJICHUE,
ajoTponus, aMmGOTEepPHOCTh, XUMUYECKasi CBs3b (KOBAaJIGHTHAs, MOHHAafi,
METaJUIMYecKasi), KpUCTAUIMYECKas pemeETKa, KOPPO3Hs METaJIOB,
CIUIAaBbl, CKOPOCTh XUMHUYECKOW peakluuu, MpeAeiabHO AOIMyCTUMas
koHuenTpaus [1JIK BemecTsa;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWMHUUYECKUX TMOHATHH U
MPUMEHSTh 3TU MOHSATHUSI IPU ONKMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
UCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBieHUs (popMyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPEAENATh BaJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUSX PpAa3IU4YHOrO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY KIacCy COEIUHEHHH 1o ¢opMysiaM, BUJ XUMHYECKOU
CBSI3M (KOBaJICHTHAsi, WOHHAs, MeETaUIMUecKasi) B HEOPraHMYEeCKUX
COCUHEHUSX, 3apsil HOHA MO0 XMMHYECKON (popmyre, XxapakTep cpeisl B
BOJIHBIX PAacTBOPaxX HEOPTaHWYECKUX COECAMHEHUW, TUI KPUCTAJUIMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;

packpbeiBath cmbica llepuogmueckoro 3akona [[. WM. MeHnneneeBa wu
JEMOHCTPUPOBAaTh €ro TIOHHMMAaHUE: OIHWCHIBATh U XapakTepU30BaTh
TabnuuHyo Gopmy Ilepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJaBHas noarpynna (A-rpymma)y U «moboyHas
noarpymmna (b-rpynma)», manbie W OOJbIIME MEPUOJbI, COOTHOCUTH
0003HaueHHs, KOTOpbIE MMEIOTCA B TMEPUOJMYECKOM Taldiuue, C
YUCJIOBBIMU  XApaKTEPUCTHUKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oO0IIee YUCIO DIICKTPOHOB U
pacmpesieieHne UX [0 DJJIEKTPOHHBIM CJOsIM), OOBSCHATH OO0IIMe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB 3JIEMEHTOB U HUX COEIMHEHUUN B
npeaenax MajblX MEPUOJOB U IJIaBHBIX MOATPYMN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA,
XUMUYECKUE Peakuuu (N0 YUCIY U COCTaBy YYacTBYIOUIMX B PEAKLHH
BEIIECTB, MO TEIUIOBOMY 3G (dEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKUX 3IIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHeUuDUUIECKUEe XUMUUYECKHUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKIAsl OIKHCAHUE
MpUMEpaMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XAMHAYECKUX PEAKIIHM;

COCTaBJISATh YPABHEHUS DJIEKTPOJIUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJICH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI MOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWi, TMOATBEPKIAIOIMNUX CYyIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX CTPOCHWUS,
BO3MOKHOCTH TIPOTCKAHWUS XWMHWUYCCKHX TPEBPAIICHUNH B Pa3TMIHBIX
YCIIOBHSIX;

BBIYKCIISITH OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BCIIECTB, MAacCCOBYIO JOJIFO XHMHYECKOTO »3JIEeMEHTa 110 (dopMyIe
COCIMHEHMsI, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKOU PEaKIINH;

coONrofaTh  MpaBWiIa  TOJIB30BAHHMSI ~ XUMHUYECKOW  TMOCYIOoH U
7a0opaTOpHBIM  O0OpPYJOBaHHWEM, a TaKKe TMpaBuiaa oOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHSIMA IO BBIIOJIHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OTBITOB IO TOJIYYCHHUIO H COOMPAHHIO
ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMM,  TOJTBEPXKIAIOIINE  KayeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATh OINBITHBIM MyTEM XJIOPHUI-, OpoMu-,
noaua-, kKapboHat-, Qocdar-, cunumkar-, cyibdar-, THIPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHMSI U WOHBI M3YUYCHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MPUMEHSATh OCHOBHBIE OTICPAIlMHA MBICIUTEIIFHON NEATCTLHOCTH — aHAIU3
W CHHTE3, CpaBHEHHE, OO0OOIlEHHE, CHUCTEeMaTU3aI[uI0, BBHISBICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — JJII M3y4YEHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUH, eCTeCTBEHHO-HAy4YHbIC METOAbI TO3HAHHS —
HaOJIOZICHUE, M3MEPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT (pEabHBIA H
MBICJIEHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBO 4acoB
Ne HanmeHoBaHMe pa3iesoB u DJIeKTPOHHBbIE (LM poBbIE)
KonTpoabHbie IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHavanbHble XUMHYECKHE MOHITHUS
XuMusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS H 5 5 bubnuoreka [JOK
' MPAKTUYECKOU IEATENbHOCTU https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemiecTBa 1 XUuMHYECKHE bu6mmorexa [IOK
1.2 15 1
peaxiuu https://m.edsoo.ru/7f41837c¢
Hroro no pazueiy 20
Pasnen 2. BaxkHelilue npeacTaBuTe I HEOPraHNYeCKUX BelIeCTB
21 Bosnyx. Kucnopon. I[lonstue 5 bu6nuoreka [IOK
' 006 okcHaax https://m.edsoo.ru/7f41837¢c
Bonopon. Ilonsitue o kucnoTtax bubnnotexa LIOK
2.2 8 1
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bu6nuorexa [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI bubnuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c¢
Hroro no pazueiy 30

Paznean 3. [lepuoaudeckuii 3akon u [lepuoanyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHHe aTOMOB.

XuMuuyeckas ¢Bsizb. OKMCINTEIbHO-BOCCTAHOBHUTEIbHBIE peaknuu



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

[Tepuoauueckuii 3aKOH U

31 Ilepnoanueckas cucrtema 7 bubnuorexa LIOK
XUMHUYECKUX 31eMeHToB . U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aTroma
XuMHU4YECKas CBA3b. BuGmorexa LIOK

3.2 OxucrurensHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIBHBIC PCAKIINN

but6mmorexa [IOK
Hroro mo paserty 15 https://m.edsoil.ru/7f41837c
PesepBHOE Bpems 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabubie | IlpakTnueckue (1upp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M1 XMMHU4YeCKHe PeaKUMH
11 [ToBTOpEeHUE U yriTyOJIeHHE 3HAHUI 5 1 bu6nuoreka [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuortexa [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAsT JUCCOIAAIIHSI. 8 1 1 bu6nuoreka [IOK
' XUMHUYECKHE PEaKIuy B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. HemeTa/iibl M HX COeIMHEHUS
21 OO6m1ast XxapaKTepuCTUKa XUMHUYECKUX 4 1 bubnmoreka [JOK
' aneMmeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mast XxapaKTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmer. Cepa u e€ 6 bubmorexa [JOK
' PybL.- 2P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61as XapakTepUCTUKa XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pocdop u ux 7 1 bubmmorexa [TOK
' PYyIHIB. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepuCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmnel. Yraepon u 8 1 2 Bubnmorexa LIOK
' . by ' e https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTMHCHUS
Utoro no paznemny 25



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. MeTaJJIBI M X COECIUHEHUS

3.1 OO611e cBOMiCTBA METAIIIOB 4 ng:;;fg;?gﬁ £41636
bubnuorex K
3.2 Baxxueiinme MeTaaiIbl ¥ UX COSTUHEHUS 16 htt[?; / /r?].: d;gz 71412636
Hroro no pasneny 20
Pa3nes 4. Xumus u okpyskawias cpeaa
4.1 BemecTBa 1 MaTepuabl B )KM3HU YeJIOBEKa 3 bubamorexa [IOK
https://m.edso0.ru/7f41a636
Hroro o pazneny 3
PesepBHoe Bpems 3 bubmmorexa [TOK
https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJIBHOM IMPOT'PAMMBI

8 KUIIACC

Kon
NMpoBepPsIeMOro
pe3yabTarTa

IIpoBepsieMble MpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘IaIIBHBIe XUMHNYCCKUC ITIOHATHUA

1.1

packpelBaTb CMBICI OCHOBHBIX XMMMUYECKHX MOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKUH DIIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE
BELIECTBO, CMeCh (OJHOPOJIHAs M HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTENIbHAsE aTOMHasi W MOJIEKYJIApHas Macca, KOJIMYECTBO
BEIECTBAa, MOJb, MOJSpHash Macca, MaccoBas J0Js XUMHYECKOTO
JJIEMEHTa B COEJMHEHUHU, MOJISIPHBIM O00BEM, XMMHYECKas peakiius,
KiIaccu(UKalus ~ peakUuil:  peakUuu  COCOUHEHUs,  PEaKIHu
pa3loKEHUs, pPEaKIMU 3aMELIeHMs, peakiuu oOMeHa, 5K30- U
SHJIOTEPMHUUYECKUE PEAKINHU, TETUIOBOH 3((EKT peaxiuu, pacTBop,

MaccoBas 10151 BellecTBa (MPOLIEHTHAs KOHIIEHTpAIlHs) B pacTBOpe

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUUYCCKHUX MOHITHH U

MNPUMCHATH 3TH NMOHATUSA TPHU ONNMCAHUHN BCUICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCII0JIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBIEHHS (OpMyI

BEILECTB U YPABHEHUI XMMUYECKHUX PEAKLUN

1.4

pPacKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOrO YUYCHHsA, 3aKOHa

ABoraapo

1.5

OIpCaACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUHCHUAX

1.6

KIacCU(UIIUPOBATh XMMHUYECKHE pEaKiuu (M0 YHCIy U COCTaBy

Y4acTBYIOIIMX B PEAKLUHU BEIIECTB, 110 TEIIIOBOMY YD PEKTY)

1.7

BBIUUCIIAAITE OTHOCUTCIIBHYIO MOJICKYJISIDHYIO U MOJISIPHYIO MACChL

BCIICCTB




1.8

BBIUUCIIATH MAacCOBYIO JIOJII0 XMMHMUYECKOIO IEMEHTa Mo ¢opmylie

COCIUHCHHS,

1.9

BBIYHCIIATL MAaCCOBYIO I0JIIO BEIICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTEeCTBEHHOHAYUYHbIE METOJbI IO3HAHUS — HAOIIOACHUE,
U3MEpeHue,  MOJCIMPOBAaHUE,  OSKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxHeumme npeacTaBUTEIN HEOPraHUYECKUX BEILIECTBY»

2.1

PacCKpbIBAaTb CMBICJI OCHOBHBIX XHMHWYCCKUX HOHSITHM: OKCHZA,

KHCJIOTa, OCHOBAHHUC, COJIb

2.2

OIIpCACIATL IMPUHAICIKHOCTL BCIICCTB K OHpCI{CJ’IéHHOMy KJIacCcy

coenuHeHui no popmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTI) HCOPTraHUYICCKHE BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KIJIACCOB, MOJITBEPI)KIAsi OMHCAHHE MPUMEpPaMHU

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIAM

2.5

IMPOTHO3UPOBATH CBOMCTBA BC€IICCTB B 3aBUCHMMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU IPOTCKAHHA XHUMHUYCCKHUX

HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

ClIenoBaTh IMpaBujaM IMOJb30BAHUS XHMHUYECKOW TMOCYyIOH WU
na0opaToOpHBIM 00OpYJOBAaHWEM, a TAaKXKe MpaBHIaM OOpaIleHUs ¢
BEIIECTBAMH B COOTBETCTBHUM C HMHCTPYKLIHUSMU 110 BBIITOJIHEHHIO
1a00pATOPHBIX XUMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO
ra3o00pa3HbIX BEHIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBIECHUIO
pacTBOPOB C OMNPEAEIEHHONM MAacCOBOW JIOJIE pacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATh U NIPOBOJUTh XUMUYECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO pacTBOPOB IIEJNOYEHM M KHUCIOT € IOMOUIBIO

UHIMKATOPOB (JakMyc, (peHoI(pTanenH, METUIIOPAHK U IPYTHE)

2.7

MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PeaKiuu

ITo Teme: «Ilepuoguueckuii 3axkoH u Ilepuoguyeckas cucrema
xumudeckux snemeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuaeckasi cBA3b. OKHCIIMTEILHO-BOCCTAHOBUTEIBHEIC pEeaKnumn»

3.1

paCKpBIBATh CMBICIT OCHOBHBIX XHMHUYECKHX MOHATHH: SIpO aToMma,
DIIGKTPOHHBIA CJIOW aroma, aToOMHasi OpOUTalb, paguyc aroma,

XUMHYCCKasaA CBA3b, MOJIsSIpHAd W HCIOJApHAd KOBAJICHTHAs CBA3b,




ANEKTPOOTPUIATEIHHOCTh, WOHHAs CBS3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/II_[I/IpOBaTI) XUMHNYCCKUC 3JICMCHTBI

3.3

ONHCHIBATh M XapakTepu3oBaTh TabnuyHyto ¢opmy Ileproanyeckoii
CHUCTEMbl XHMHMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHAs
noarpynna (Arpynma)» u «mnobouyHas mnoxarpynmna (brpymma)y,

«MaJible» M «OOJIBIIHEY MEPHUOAbL

3.4

packpbiBatk cmbica Ilepuogudeckoro 3akona J[.M. MeHnneneesa:
JEMOHCTPUPOBATh [IOHMMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHMUYECKHX JJIEMEHTOB OT HX moyokeHus B Ilepuonmdeckoi

CHUCTEMC

3.5

COOTHOCUTh  OOO3HAYEHHUs, KOTOpblE HMEIOTCA B  Tabnuie
«Ilepromnyeckass  cucreMa  XUMUYECKUX  snemeHTtoB .M.
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB MW 3apsia sjpa, oOIee Yucio

AJIEKTPOHOB U paclpeAeeHUe UX M0 JIEKTPOHHBIM CII0SIM)

3.6

OIIpEaAcCIATb CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHI>IX

COCOAUHCHUAX

3.7

OTpenensiTh BHUJ XUMHUYECKOW CBA3M (KOBWJICHTHAasT W HOHHAs) B

HCOPraHMYCCKUX COCAMHCHUAX

9 KIIACC

Kon
NPoBePsSIeMOro
pe3yJjbTaTa

IIpoBepsieMble MpeAMeTHbIE Pe3yJbTATHI 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Ilo Teme: «BGH_IGCTBO U XUMHUYCCKasA pCaKkuus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TIOHSTHI: pacTBOp,
AJIEKTPOJIUTBL, HEINEKTPOJIMUTHI, 3JIEKTPOJIUTHUECKAs] AMCCOLMALMS,
peakuuy MOHHOTO OOMeHa, KaTajJu3aTop, XUMUYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTHMBble peakuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuy, OKHCIIMTEID,
BOCCTAaHOBUTENIb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJIJIOTPOIHS,
aM(pOTepHOCTh,  XMMHYECKas  CBsI3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IJ’II/ILIeCKaSI), KpUCTAJLJIMICCKAs peméTKa, CIJIaBbl, CKOPOCTb




XUMHYECKON peaKkuu

1.2

WIIIOCTPHUPOBATE B3aWMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATUN U

MNPUMCHATD 3TH IMOHATHUA IIPHU OIMMCAHUU BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON IMCCOLUMALMU KHUCIIOT,
LIEJI0YEN M COJIEH, IMOJHBIE U COKpAUIEHHBIE YPABHEHHS pPEAKLIHN

HOHHOI0 0OMeHa

1.4

pacKpbIBaThb CYIIHOCTb OKUCIIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ

IIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakLuit

1.5

MMpOBOJUTH pacqéTm 10 YPaBHCHUIO XHUMHUYECKON peaKknu

IIo Temam: «Hemetannsl U HUX CcOeOUHEHUS» W «MeTamiabl U HX

COCIUHCHU»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crienu(pUIecKre XUMHUECKHe
CBOMCTBa MPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPXkAas OMUCAHUE
pUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHYECKHUX PEaKIUi

2.2

COCTaBJISITh YPABHEHHUS PEaKIUA, MOJTBEPKIAIOIINX CYILIECTBOBAHUE

TeHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU Pa3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOIiCcTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH MNPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

cleloBaTh IPaBWIaM IIOJb30BAaHUS XUMHUYECKOW MOCyAoH U
1abopaTopHbBIM 00OpY/JOBaHMEM, a TaKKe IpaBWIaM OOpalleHHs ¢
BELECTBAMH B COOTBETCTBUM C MHCTPYKIUSMHU I10 BBIIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO IMOJIYYEHHUI0O M COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTJIEKUCIIOTO ra3a)

2.5

NPOBOJUTh PEaKIMH, TOJATBEPXKIAIONINE KAaYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPAacCloO3HAaBaTh OIBITHBIM IMYyTEM XJOPHUJ-,
Opomun, womua, kapbonat, docdar, cunukar, cyibdar,
THUIPOKCUMOHBI, KATHOHBI aMMOHUS, WOHBI H3yYEHHBIX METALIOB,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPIAHMYECKHUX BEIECTB

[To Teme: «Xumus 1 OKpy»Karomas cpeaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux noHatuii: [IJIK

BCIICCTBA, KOPPO3UA MCTAJIIOB

3.2

NPpUMCHATL OCHOBHBIC OIICpalUU MBICJIUTEIBHOM ACATCIABbHOCTH —




aHaJdu3 W CHUHTE3, CpaBHEHHE, OO0OOIIeHHWE, CHUCTEMAaTU3AIHIO,
BBIAABJICHUC HpI/I‘II/IHHO-CJ'ICI[CTBCHHI)IX CB$I3CI>'I — JJId I/I3y‘-IeHI/I$I
CBOfICTB BCIICCTB U XHUMHUUYCCKHUX peaKHHﬁ; CCTCCTBGHHOHaquI)IC
METOAbI IIO3HAHHUA — Ha6JIIOI[CHI/Ie, HU3MCPCHUEC, MOJCIHPOBAHUC,

AKCIIEPUMEHT (peabHbI U MBICIICHHBIN )




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘-IaJIBHBIe XUMHUUYCCKHUEC ITOHATHA

11

HpeleeT XUMUH. POolIb XMMHUHM B KM3HHM 4YEJIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ArperaTHoe COCTOAHHUC

BCIICCTB

1.2

IlonsTue 0 MeTodax MO3HAHUS B XMMHUH. UKNCTBIE BEIIECTBA M CMECH. Crioco0nI

pas3aciiCHus cMmeceit

1.3

ATOMBI U MOJICKYJIbI. Xumuueckue 3neMeHThl. CHMBOJBI  XHMHUYECKHX

SJICMCHTOB. HpOCTBIe " CJIOXKHBIC BECUICCTBA. ATOMHO'MOJ’IeKy.]'IHpHOG YUYCHUC

14

Xumuueckas Gopmyiia. BaneHTHOCTP aTOMOB XMMMUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTHOcuTENbHAS MOJIEKYJIIpHas Macca. MaccoBas 40J1s XMMHUYECKOT 0 2JIEMEHTa

B COCIMHCHUU

1.5

KomnuectBo BemectBa. Moisib. MonsipHast macca. B3anmocBsI3p KoJIMU€ECTBa,
Macchl W YHCIA CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€tel mo dopmynam

XUMHYCCKHUX COC)II/IHGHI/Iﬁ

1.6

@u3nueckue U XMMUYECKHE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMHUUECcKUe ypaBHeHus. Knaccupukanus

XUMHUYECKHX peaKIuii (CoequHEeHUs, pa3iokKeH s, 3aMeleH s, oOOMeHa)

1.7

XHUMHUYECKUN dKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU IMOCYOH, ¢ IIpaBUIaAMHU
pabotel B maboparopuu U mpuéMamMu OOpaimieHus C J1a00paTOPHBIM
o0opyJoBaHueM, H3yYe€HUE M ONHCaHHE (U3UYECKUX CBOWCTB 0OpasIoB
HEOPTraHMYECKUX BeUIeCTB, HaOmioaeHue ¢uznyeckux (IUIaBICHHE BOCKA,
TasiHUE JIbJ]a, paCTUpPAHUE caxapa B CTYIKE, KHIIEHUE U KOHJEHCcAalusl BOJbI) U
XUMHYECKHX (TOpeHHe  CBEYd, NpPOKAJMBAHME MEIHOHM  IPOBOJIOKH,
B3aMMOJICHICTBME MeJIa C KHCIOTOW) SIBJICHWUW, HAONIOJEHHUE U OIMHCAaHHE
NPU3HAKOB MPOTEKaHWs XHMHUYECKHUX peakuuil (pas3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOPHJIOM Oapus, paslioKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJIEHCTBHE Kelle3a C PaCTBOPOM

cosn meau(ll), usyuenue cnocoOoOB pazaeneHus cMeceil (C MOMOIIbI0 MarHuTa,




¢unpTpOBaHUE, BBIIAPUBAHHUE, AUCTWIIALUA, XpomaTorpadus), MpOBEICHHE
OYMCTKH MOBAPEHHOM COJIM, HAOIIO/ICHUE U ONMCAHUE PE3YyJIbTaTOB MPOBEICHUS
OMbITA, WJUIIOCTPUPYIOILEr0 3aKOH COXPAHEHMsI MAaCChl, CO3JaHHe Mojenei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxwneiinve npenctaBUuTeIn HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razos. CoctaB Boznyxa. Kucinopon — aneMeHT U mpocToe
BelecTBo. HaxokaeHue kuciaopona B Mpupoje, Gu3nyeckue M XUMHUYECKHe
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucinopona. CrocoOsl
MOJIy4eHHs KHUCJIOpoJa B J1abopaTopuu M MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaopoa B mpupoje. O30H — asIoTpoInHas MoAU(UKaLMsI KUCIO0pOaa

2.2

TemoBo#t A3pPekT XUMHUUECKOH peaknuu, TePMOXUMUYECKHE YPaBHEHHUSI, IK30-
U DHAOTEpMUYECKHE peakuu. TOIIHNBO: yroyib U MeTaH. 3arpsi3HeHHe BO3ayXa,

yCHUJIEHHE TapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CJIOS

2.3

Bomopon — snemeHT u mpoctoe BelecTBO. HaxolkaeHue Bojoposa B MPUPOJE,
¢usnueckne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI TMOIy4YCHUSI.

Kuciots! 1 conu

2.4

MoutsipHbI# 00BEM Ta30B. Pac4€Thl 10 XUMHYECKUM ypaBHEHUSAM

2.5

dusnueckue cBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBIL
HacellieHHbIe M HEHACBILEHHBIE PACTBOPHI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 10Jis1 BelleCTBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpOB B MpUPOAE M B KU3HU yeloBeka. KpyroBopor
BOJIbBI B TpUPOJE. 3arpsA3HEHHE NPUPOJIHBIX BOJA. OXxpaHa M OYHUCTKA

MNpUPOIHBIX BOJ

2.6

Knaccudpukanmss Heopranumdeckux coeauHeHuid. Oxcunbl. Kiaccudukanus
OKCHJIOB: coJieoOpa3zyromme (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) H
HecosieoOpasyromme. Homenkimarypa okcuaoB. DU3HUECKHE U XUMHUUYCCKHE

CBOMCTBA OKCUIOB. Iloiryyenune okcuaos

2.7

OcHoBanus. Kiaccudukanust ocHOBaHMI: IIENOYM U HEPACTBOPHMBIE
ocHoBaHusi. HomeHnkiatypa ocHoBaHul. PU3NYECKUE U XUMUUYECKUE CBOMCTBA

ocHoBaHMU. [lonyueHne ocHOBaHU

2.8

Kucnortel. Knaccudukanus xucinor. Homenkinarypa kucior. Pusznueckue u
XUMHUYECKHE CBOWCTBA KUCHOT. Psan aktuBHOocTH MeTaiiioB H.H. Bekerosna.

[Tonyuenune kuciot

2.9

Conu. Homenknarypa coneil. @u3MUecKMe M XUMHUYECKUE CBOWCTBA COJIEH.

ITonyyenue conen




2.10

I'enetnyeckas cBSI3b MEXKAY KilaCCaMH HCOPraHU4YCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHYECKUNA  SKCIEPUMEHT: KAYeCTBEHHOE OINpENEJeHUE  COJACpKaHUs
KHCIIOpOJIa B BO3IyXe, MOJy4YeHHE, COOMpaHWE, paclOo3HABAHUE U HU3YyUCHUE
CBOMCTB KHCJIOpOJA, HAOIIOCHUE B3aMMOICHCTBHSI BEUIECTB C KUCIOPOIOM H
YCJIOBUSI BOSHUKHOBEHUS W TIPEKpaIIeHusi TopeHus (mokapa), 03HaKOMJICHHE C
oOpa3iaMu OKCHUJOB M OIMCAHWE WX CBOWCTB, TOJyYECHHE, COOMpaHHeE,
pacro3HaBaHUE W M3y4YEHUE CBOMCTB BOJOpoJa (FOpeHHE), B3aUMOJCHCTBHE
Bojopozaa ¢ okcugom Meau(ll) (Bo3MoxkHO MCIIOTB30BaHUE BUACOMATEPUAIIOB),
HaONoIeHne 00paslloB BEMIECTB KOJHMYECTBOM | MOJdb, HCCIEIOBaHUE
0COOEHHOCTEl pacTBOpEHHS BELIECTB C pa3IUYHOH PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOW JOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCIHCTBHE BOJIbI C MeTa/slaMd (HATpUEM U KaJbIHEeM)
(BO3MOXHO HCIIOJIb30BAHUE BHUJCOMATEPUAITIOB), OMPEIEICHUE PACTBOPOB
KHCJIOT W IIEJIOYeld C TIOMOIIBI0 HHANKATOPOB, HCCIEIOBAaHUE OOpa3IoB
HEOPTaHMYECKHX BEIICCTB pPAa3IUYHBIX KIJIACCOB, HAOIIOJCHUE W3MEHEHHS
OKpacKd HHJIMKATOPOB B pPacTBOpax KHUCIOT U IIEIOYEH, H3ydYeHHE
B3aumojierictBus okcuaa menu(ll) ¢ pacTBopoM CEepHOM KHUCIOTHI, KUCIOT C
MeTaJJlaMH, peakluil HEUTpaInU3aluu, MoJyYeHUE HEPACTBOPUMBIX OCHOBAHUI,
BBITECHEHME OJHOTO MeETaJUla JpyTMM M3 pacTBopa COJM, pEIICHHUE
AKCIIEPUMEHTANBHBIX 3a7ad Mo TeMe «BakHehlme Kiacchbl HEOPraHUYECKUX

COEIUHEHUI

[Tepronnueckuii 3akoH u [lepuonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIBHBIC PCAKIIUH

3.1

IlepBble MOMBITKM KiIacCHU(UKALUMU XUMHUYECKUX »dieMeHToB. IlonsaTne o
Ipynnax CXOJHBIX JIEMEHTOB (ILEJIOYHbIE U MIEJTOYHO3EMENIbHbIE METaJlIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT aM(poTepHbIE

OKCHUABI U TUAPOKCHIbI

3.2

ITepuoauueckuii 3akoH. [leproanueckas cucteMa XumMuueckux anemenToB [[.1.
Menneneesa. KopoTtkonepruoanas u JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnoanueckoit cucreMbl xumuyeckux aviemeHtoB .M. Menaeneesa.
Ilepnoasl m rpynnel. @U3HYECKUI CMBICI MOPSJIKOBOIO HOMEpa, HOMEPOB

nepuoJa v rpyImnibl 3JICMCHTA

3.3

Crpoenue atomoB. CoctaB aTOMHBIX szaep. M3ortonsl. Onextponsl. CTpoeHue

QJICKTPOHHBIX 000704YeK aTOMOB MEPBLIX 20 XUMHYECKHUX DJJIEMEHTOB




ITepnoanueckoit cucremel .M. MenneneeBa. XapakTepucTUKa XMMUYECKOTO

AJIEMEHTA 1o ero nojoxenuto B [lepuoanueckoii cucreme .M. Menaeneesa

3.4

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XHUMHUUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TIpyIIlaM M IEpPHOAAM.
3nauenue [lepuoguueckoro 3akoHa u Ilepnogndeckoi cUCTEMBbI XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTUA Hayku U npakTtuku. J[.J. MenneneeB — yu€Hbl H

rpaxaaHuH

3.5

XuMnueckass cBs3b.  KoBajieHTHas (HOJ'I?IpHaSI n HCHOJ'ISIpHaSI) CBA3b.

SJ'ICKTpOOTpI/IIIaTCJ'II)HOCTI) XUMHUYECKHUX dJIEeMeHTOB. MoHHas CB3b

3.6

Crenens oxkuciieHHs. OKHCIUTEIBHOBOCCTAHOBUTEIBHEIC PCaKInu. HpOHGCCBI

OKHCJICHHUS B BocCTaHOBJIeHHA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XHUMUYECKUN HKCIEPUMEHT: HU3y4deHHE O00pa3lloB BELIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJACHCTBUE TMAPOKCHAA LMHKA C PAacTBOPAMU KHUCIOT H
LIEJIOYEH, MPOBEAECHUE OIBITOB, WUIKOCTPUPYIOWUX MPUMEPHI OKUCIUTEIBHO -

BOCCTAHOBUTEJIBLHBIX PEAKIHi (TOPEHUE, PEAKIIUU PA3JI0KEHUSI, COSTMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUSA

BemectBo 1 xummndeckas peakuus. [lopropenue

11

[Tepnonnueckuit 3akoH. Ilepuoauyeckas cuctema XuMudeckux iemMenTos /.M.
MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTU B HM3MEHEHUM CBOWCTB
XUMHUYECKHX JJIEMEHTOB NEPBBIX TPEX INEPHUOAOB, Kalus, KalbLMUs M HX
COCIMHEHUI B COOTBETCTBUU C IOJIOKEHHEM 3J€MEHTOB B llepmonnyeckoit

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BewmiecTBa: BHUAbl XMUMHYECKOM CBS3U. THUIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU
U BHJIa XUMUYeCcKoi cBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX
BEIIECTB (MEXAYHApOIHAs U TPUBHAIbHAS). XUMHUUECKHE CBOMCTBA BEIIECTB,
OTHOCSAIIMXCA K Ppa3jIMyHbIM KJIAaCCaM HEOPraHWYECKUX COCIUHEHUH,

TCHCTUYCCKAas CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Knaccudukanus XuMUYeCKIX peakiyiil Mo pa3IudHbIM MpU3HaKaM (10 YHUCITY U
COCTaBYy Yy4YacCTBYIOUIMX B pEaKIUU BELIECTB, MO TEIJIOBOMY J(QeKTy, Mo

W3MEHEHMIO CTeleHEH OKHCICHHS XHMHYECKHX JJICMCHTOB, IIO 06paTI/IMOCTI/I,




0 YYacTUIO KaTaau3aTopa). OK30- M OJHAOTEPMHUYECKUE  PEaKlMH,

TCPMOXUMHYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XHUMHYISCKOH pe€akunuu

1.4

[TonsTe 00 0OpaTUMBIX U HEOOpPATHMBIX XMMHYECKUX peakuusax. [lonstue o
TOMOT'€HHBIX U T€TEPOreHHbIX peakuusx. [lonarne o XuMUYEeCKOM pPaBHOBECHUHU.
@aKTOphl, BIMSIONIME HAa CKOPOCTh XUMHUUYECKOW pEaklUuud M TOJO0KECHHUE

XUMHUYCCKOI'o paBHOBECHA

1.5

OKHCIMTENBHO-BOCCTAHOBUTEIbHBIC peakuuu, 3IEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  ypaBHEHHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEAaKIUH C UCIOJIb30BAHUEM METOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPOTUTHUECKON AUCCOLUALUU. DIIEKTPOIUTHl U HEIJIEKTPOIUTHI.
KatnoHnsl, anHnonsl. MexaHu3M IHCCOLMALMM BEUIECTB C Pa3IMYHBIMM BUJIAMU
xuMuuecko cBs3u. Crenens aqucconuanuu. CUIbHbBIE U Cl1a0ble SJEKTPOJIHTHI.
Peaknuu monHoro obmeHa. YcnoBus MPOTEKAHUS PEAKIIMH MOHHOTO OOMeEHa,
IIOJIHBIE W COKpalI€HHblE HMOHHBIE YpaBHEHMs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMUW M COJCH B CBETE TMPEACTABICHHH 00 DJICKTPOJMTHYCCKOMN

nucconuanuu. KauectBeHHble peakiuu Ha HOHBI. [IoHATHE O TUIpOIU3e conei

1.7

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAIIUYECKUX
pemETOK HEOPraHMYECKUX BEIIECTB — METaNIOB M HeMeTaioB (rpadura M
ajaMasa), CIIOXHBIX BEUIECTB (XJIOpUJA HATpHUs); HCCIIEIOBaHHE 3aBUCUMOCTH
CKOPOCTHM XMMHMYECKON peakuuu OT BO3ACUCTBUSA pPa3NMUYHBIX (HAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipoliecca
TUCCOLIMALMU  KHUCIIOT, Iejoued U conel (BO3MOXHO HCIOJIb30BaHHE
BUJCOMATEPUAIIOB); IPOBEJACHHUE OINbBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
IPOTEKaHUs peaKklMi HOHHOTO 0OMeHa (0Opa3oBaHuE OCa/lKa, BBIJECIECHUE ra3a,
o0pa3oBaHUE BOJIbl); OMBITOB, WIIIOCTPUPYIOUMX IPUMEPBl OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, pPeakiy pas3IoKeHUs, COCTUHEHNUs);
pacro3HaBaHUE HEOPTAHMYECKUX BEUIECTB C MOMOMIbIO KAUYE€CTBEHHBIX PEaKIIHi

Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeranns! u ux COCOAUMHCHHUA

2.1

OO6miast  xapaktepuctuka TanoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHue u (rU3MIecKrue CBOMCTBA MIPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IPUMEpPE XJIOpa
(B3aumoeiicTBHE € MeTaulaMH, HEMeTalllaMU, LIeJoYyaMu). XJIOPOBOAOPO/I.

ConsiHas KuCIOTa, XMMUYECKHUE CBOWMCTBA, NOJIyYyeHUe, IpuMeHenue. Jleiictue




XJIOpa U XJIOPOBOAOPOJA Ha OpPraHU3M 4YeNOBEeKa. BakHelIme XJIOpUIbl U UX

HaXO0XJECHUE B PUPOJIE

2.2

Obmas xapaktepuctuka s1emMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHbIC CTeNeHU OKucieHusi. CTpoeHue u puandeckrue cBONUCTBA
MPOCTBIX BEIMIECTB — KHUCJIOpPOJa M Cephl. AJIIOTPONHBIC MOIU(PUKAIIIN
KHCJIOpOJa U cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOAOPOJ], CTPOECHHE,
¢usznyeckne u XUMHYECKHME CBOMCTBA. OKCHIBI Cepbl KakK MPEICTaBUTEIH
KHACTIOTHBIX OKcHAOB. CepHas KHCIIOTa, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA
(oOume Kak mpeacTaBUTENs Kiacca KUCIOT U cnenuduueckue). XUMHUYECKUE
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO Cloco0a IMONy4YeHUs CEepHOI
kuciotel. [Ipumenenue. Conu cepHOW KHCIOTHI, KaueCTBEHHAas peakius Ha
cynbdar-uon. Haxoxnenue cepel U e€ coelMHEHUN B mpHpoje. XUMHYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpellbl COSAMHEHUSIMU Cepbl (KHCIOTHBIE IOXKIIH,

3arpsi3HEeHue BO3/ayXa U BOJOEMOB), CIOCOOBI €r0 MPEJ0TBPAIlECHUS

2.3

OO6mass xapaxkTepuctiuka syneMeHTOB VA-rpynmnbel. OCoOGHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIEHUA. A30T, paCIIpOCTPaHEHHE B IPUPOJIE,
¢usnyeckrue U xuMuueckue cpoiicrea. Kpyrosopor a3ora B nmpupoje. AMMHax,
ero (usnueckue M XMMUYECKUE CBOMCTBa, MoilyuyeHHe W npumeHenue. Conu
aMMOHHS, HX (HU3MYECKHMEe U XUMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTtBeHHast peakuus Ha MOHbI aMMOHMS. A30THas KHUCJIOTA, €€ MOJIyYEeHHUE,
¢u3nueckne M XMMHUYECKHE CBOICTBa (00ImMe Kak MpPEACTaBHTENS Kiacca
KUCIOT U crneuuduueckue). Mcmnonb3oBaHue HUTPATOB U COJ€il aMMOHHS B
KayecTBE MHMHEpAIbHBIX yA00peHHil. XuMHU4ecKoe 3arps3HeHHE OKpY Karomen
Cpelbl COeIMHEHUSIMH a30Ta (KUCIOTHBIE J0XKIU, 3arpsi3HEHNE BO3/AyXa, MOYBBI

1 BOJIOEMOB)

2.4

®docdop, amnorpornHsle Mogudukanuu docdopa, puznueckue U XUMUYECKUE
ceorictBa. Oxcupg ¢ocdopa(V) u dochopnas kwuciora, ¢usndeckue u
XUMUYECKHE CBOMCTBa, moiyiyueHue. Mcmomp3oBanue QocdaToB B KaduecTBE

MUHEPAJIBHBIX Y100peHUN

2.5

Obmas xapaxrtepuctuka 3i1emMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEepHbIC CTENEHW OKUCIEHUSA. YIJIEepoJ, aUIOTPOIHbIE
Monu(puUKaMK, pacnpocTpaHeHHE B MPUPOJE, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yrinepoaa B mpupoze. OKcuasl yriepona,
X (HU3MYECKHe M XMMHUYECKHe CBOICTBA, JefiCTBUE HA >KHUBBIE OpPTaHU3MBI,

IMMOJIYUYCHUEC U NPUMCHCHHUC. OKOJIOTHUECKHUE HpO6JICMLI, CBA3aHHBIC C OKCUJIOM




yriepoaa(lV); rumore3a rnoOanbHOTO TOTETUICHUS KIMMAaTa; IMapHUKOBBIN
abdexT. YrompHas Kuciota U e€ coilud, UX (U3HYECKHE U XUMHUYECKUE
CBONCTBa, MOJlydeHHWE M TpuMeHeHWe. KadecTBeHHasi peakius Ha KapOoHart-
uoHbl. Mcnosb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIICHHOCTH H

CEJILCKOM XO03SIUCTBE

2.6

[lepBoHavyanbHBIC MOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCIUHCHHSIX
yriepoaa (MeTaH, 3TaH, STWIECH, aleTWJIeH, 3TaHOJ, TJHULEPUH, YKCycHas
kucnora). X coctaB um xumudeckoe crtpocHme. [loHsATHE O OMOIOTHYECKU
BAXKHBIX BEILECTBAX: XHUpax, Oenkax, yrjieBoJax — W HMX pPOJIU B KU3HU
yenoBeka. MarepuaibHOe €IUHCTBO OPraHMYECKUX M HEOPraHUYECKHUX

COeIMHEHUH

2.7

KpemHuii, ero ¢usuueckue u XHUMUYECKHE CBONCTBA, IOJIyUEHHE U
npumeHenne. CoequHeHus KpemHHs B mpupoze. OOmme mpeactaBieHus o0
okcune kpemMuusa(1V) u kpemuueBoit kuciore. CHIIMKATBI, ©X MCIOJIb30BaHUE B
OBITY, MEIMIIMHE, TPOMBIIITICHHOCTH. Ba)kHeHIIne CTpOUTEIbHBIE MaTepUAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpoGmembr Ge3zomacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPHUaJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMUYECKUN DKCIIEPUMEHT: M3ydeHHE OOpa3l0B HEOPraHMUYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCJOTHI; IPOBEJICHUE KAa4eCTBEHHBIX PEaKLIMH Ha XJIOPH]-
MOHBl U HaOIIOJIeHWe MPHU3HAKOB HUX MPOTEKaHUS; OIBITHI, OTpa)KaoIue
¢usnyeckre U XMMHUYECKHE CBOMCTBA TrajOreHOB U UX COCAMHEHUHN (BO3MOXKHO
UCIIOJIb30BaHNUE BUIEOMATEPUAIIOB); O3HAKOMIIEHME C O0paslamMu XJIOpHI0B
(ramoreHnIOB); O3HAKOMIIEHHE C oOOpa3laMu cepbl U €€ COeAMHEHUS MU
(BO3MOXHO UCIIOJNIB30BaHHE BHUJCOMATEpHANIOB); HAOIIOJIEHHWE TMpolecca
oOyriMBaHus caxapa MoJ JelcTBUEM KOHLEHTPUPOBAHHOW CEPHOI KHUCIOTHI;
U3yuyeHUe XMMUYECKHUX CBOMCTB pa30aBIEHHON CEPHOM KHUCIIOTHI, IPOBEIEHUE
KayeCTBEHHOM peakiuu Ha Ccyiab(aT-uoH U HaOJIIOJeHHE NpHU3HaKa ¢
IPOTEKaHHUs; O3HAKOMJIEHHE ¢ (PU3MUECKMMU CBOMCTBaMHU a3ota, pocopa u ux
COEIMHEHUI (BO3MOYKHO HCIIOJIb30BAaHHWE BMJIEOMATEpHalOB), oOOpa3uamu
a30THBIX U POCPOPHBIX yAOOPEHUH; MOJyYeHUE, COOMpaHKe, paclio3HaBaHUE U
U3y4YEHHE CBOICTB aMMMaKa; NPOBEACHHE KayECTBEHHBIX pEaKLHUH Ha HOH
aMMOHUS Uu  (QocdaT-MOH M U3yYEeHHE TNPU3HAKOB HUX MPOTEKAHHS,
B3aMMO/JICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MEJbI0 (BO3MOKHO
UCIIOJIb30BaHHUE BHJICOMATEPHATIOB); H3yUYEHHE MOJIENeH KPUCTAIITUNYECKUX
pemérok anmasa, rpadura, QysuiepeHa; O3HAaKOMJIEHHE C IPOLECCOM

azcopOLuu pacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YINIEM M YCTPOICTBOM




IPOTUBOIa3a; IOJydyeHue, coOupaHHe, pacHO3HABAaHHE U H3yUEHUE CBOICTB
YIJEKUCIOro rasa; IpOBEJEHHE KayeCTBEHHBIX peakuuid Ha KapOoHaT- u
CUJIMKAT-MOHbl M H3y4YEHHME IPHU3HAKOB HX IPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMEH CUJIMKATHOM MPOMBILUIEHHOCTH; PELICHUE SKCIEPUMEHTAIbHBIX

3a7a4 o TeMe «BaskHelne HeMeTaUIbl U UX COSTUHEH S

MeTaiuiel 1 ux COCIUHCHUA

3.1

OO6m1ast XapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHHMU MX
nojoxkeHuss B llepumoguueckor cucremMe XUMUYECKHX dnemeHTtoB JI.1.
MenneneeBa u ctpoeHus atoMoB. CTpoeHue MeTaliioB. MeTtaninuueckast CBs3b U
METa/UIMYECKass KpUCTAJUITMYECKass pemeérka. DJIEKTPOXUMUUYECKUH Pl

HaIpsHKEHUN METaJIOB

3.2

dusznueckue ¥ XUMHUYECKHe CBOMCTBAa MeTayioB. OOmmue crocoObl MoTyueHHs
MmeTasuioB. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CruiaBsl (cTajib, 4YyryH, JIOpATIOMUHUN, OpOH3a) M UX IPUMEHEHUE B

6BITy 1 IPOMBIIIJICHHOCTHU

3.3

[lenouynsle Metauibl: nosioxkeHue B [lepuogumueckoi cucTeMe XHMUYECKHX
anemenToB JI.MI. MenzaeneeBa; cTpoeHue X aTOMOB; HaX0XJIECHHUE B IPUPOJIE.
duznueckue 1 XUMHUECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl 1
TUAPOKCUABl HaTpusd U Kanud. [IpuMeHeHHe IIEeNOYHBIX METauIoB U HX

COEIMHEHUN

3.4

Illenouyno3eMenbHBIE  METAUIBI MAarHHMH HM = KaJbllUil: TOJOXKEHHE B
[Ieproguueckoil cucteme xumMudeckux aeMeHToB J[.M. MenzaeneeBa; ctpoeHue
X aTOMOB; HaxXxOXXJeHHE B mnpupoaec. OuU3nueckue U XUMHYECKHE CBOMCTBA
MarHus M Kajblus. BakHelmme coeauHEHUs Kalblus (OKCHI, THIPOKCHUI,

conu). JKEcTKOCTh BOJBI U CIOCOOBI €€ yCTpaHeHUs

3.5

AmoMuHuH: nosokeHue B [lepuogudeckoil CUCTeME XUMHYECKHX JIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aToMa; HaxoKAcHHE B npupone. dusuueckue u
XMMHUYECKHE CBOMCTBA aJIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHJA U IMIPOKCHIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenue B [leproandeckoil cucteMe XuMU4YecKkux aneMeHToB JI.1.
MenpeneeBa; CTpO€HHE aToMa; HaxoXJaeHue B mnpupoae. Ddusuueckue u
XHMHYECKHE CBOMcTBa kene3a. Okcunpl, TUAPOKCUIbI U coiu skeneza(ll) u

xenesa(lll), ux cocras, cBOMCTBA U MTOTy4YeHUE

3.7

XUMUYECKUHN SKCIIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMy METaJUIOB U CIUIABOB,

X (U3MYECKUMH CBOWMCTBAMH; H3yU€HHE PE3yJIbTATOB KOPPO3UH METAIIOB




(BO3MOXHO WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0CcoOeHHOCTEeH
B3aUMOJICHCTBUSA OKCHIA Kajdbllud ¥ HATpus C BOJOM (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHATIOB); HCCJICJOBAHNE CBOWCTB KECTKOW BOJBI;
mpolecca TOpeHHs JKele3a B KHCIopoae (BO3MOKHO —HCIOJb30BAHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUSI KAaUYECTBEHHBIX PEAKIUN HA MOHBI
(MarHusi, kanplus, amromunus, nuHka, xeneza(ll) u xenesa(lll), mexu(ll);
HaOJII0JICHUE W OMMCAHWE MPOIECCOB OKPAIMBAHUS MJIAMEHU MOHAMHU HATPHS,
Kalusg W Kanblusg  (BO3MOXKHO  WCIIOJIb30BAaHWUE  BHJICOMATEPHAIIOB);
uccienoBaHue amQpOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THAPOKCH]IA
[IUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe « BakHelIe MeTaubl U

HnX COCANHCHUA

XuMUs ¥ OKpy’Karolas cpeaa

4.1

HoBrle MaTCpuajibl U TCXHOJIOTHHU. BemectBa u MaTCpualbl B IMOBCEIHEBHOM
J)KU3HHU YeJIOBEKa. XUMUS U 300POBLE. be3onacHoe HCMONBL30BaHNUE BEIIECTB U
XUMHNYCCKUX peaKL[I/Iﬁ B 6BITy. HepBaﬂ noMoub Ipu XUMHYCCKHX OXOrax M

OTPaBJICHUSX

4.2

OCHOBBI ~ JKOJOTMYECKOM  I'PaMOTHOCTH.  XMMHYECKOE  3arps3HEHHE
okpysxaromieit cpeasl [T1K. Posib XUMHUM B pEeHICHUN DKOJOTHYESCKUX MPOOIEM.
[TpupoaHble HMCTOYHUKM YTJIEBOAOPOAOB (Yrojb, MPUPOAHBIN ra3, HedTh),

MPOAYKTHI KX MTEPEPa0b0TKH, UX POJIb B OBITY U TPOMBIIUICHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yueHrne o0pa3loB MaTepHasioB (CTEKIIO, CILIaBbI

METAaJIJIOB, MOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3VJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSI

Kon
NpoBepsieMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeibHOM
NPOrpaMMbl OCHOBHOTO 0011ero oopa3oBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O II03HABAEMOCTH SIBJIEHUI MpPUPOJIBI, NOHUMAHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOM HayKu Kak 00JACTH COBPEMEHHOI'O
€CTECTBO3HAHMSA, KOMIIOHEHTa OOLIeH KyJIbTypbl M HPAKTUYECKOH
JeSITeIbHOCTH YeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBA;

IMOHUMAaHUEC MECTAa XUMUU CPpCaU APYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HayYHBIX METOJAaX MO3HAHUS, B TOM YHCJE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJaX MWCCIEIOBAHUSI BEIIECTB W U3YUYEHHUS
XUMUYECKUX PEaKLHUM; YMEHHE MCIOJb30BaTh MOJEHU  JJIs

00BACHEHHS CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cdepax nMpodeccnoHATBHON AesITeIbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJIOTMSIMHA, OCHOBAHHBIMM Ha JOCTHKEHUAX
XUMHUYECKONW HayKH, YTO IO3BOJUT OOydYarolmMMCsS paccMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieit mpogeccroHaabHON AeSITeIbHOCTH
U clieNaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQHIBHOTO MpeaMera

MIpU MIEpEeXo/ie Ha YPOBEHb CPEJIHETO 00I11Iero 00pa3oBaHus

Bnagenne cucreMoil XUMHUYECKMX 3HAHHUM U YMCHUC IPUMCHATDH

CUCTCMY XUMHUYCCKHUX 3HaHI/II\/'I, KOTOpas BKJIKOYACT:

2.1

Ba)XKHEHIIIE XUMUYCCKUE TMOHATHS: XUMHUCCKHH OJJIEMEHT, aToM,
MOJICKYJIa, BEUIECTBO, MPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOIHAS W
HEOJTHOPOJHASI CMECh, OTHOCHTEIbHBIC ATOMHAs W MOJICKYJISIPHAS
Macchl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS MAacca, MOJISIPHBIN
00bEM, OKCHI, KHCJIOTa, OCHOBAaHHWE, CONb (CpemHssl), XUMHUYECKas
peakiusi, peaKkiMd COCOUHCHHS, PEAKIUH paA3I0KEHHs, PEaKIUU
3aMeIeHHs], peakiui OOMEHa, TEIUIOBOW Y(PQEeKT peakimuu, dK30- U
SHIOTEPMHYECKUE PEAKIMU, PACTBOpP, MAaccoBas O XMMHUYECKOTO
JJIEMEHTa B COCMHECHUH, MacCOBasl JIOJIS U MPOLICHTHAST KOHI[CHTPAIIHSI

BC€HICCTBA B paCTBOPC, AP0 aToOMa, BJ'ICKTpOHHHﬁ cloit aToMa, aTOMHas




opOuTanb, paaMyc aToMa, BaJE€HTHOCTb, CTCIEHb OKHUCICHHS,
XUMHUYECKasl CBA3b, JEKTPOOTPULATEIBHOCTb, ITOJIIPHAs U HEMOISAPHAS
KOBAJICHTHAsI ~ CBA3b, MOHHAs  CBsA3b, METAUINYECKAs  CBs3b,
KpUCTaJUIM4ecKass peléTka (aToMHas, MOHHAs, MeTauIndecKas,
MOJIEKYJIIpHAsA), UOH, KATHOH, aHMOH, IEKTPOJIUT U HEIIIEKTPOJIMUT,
EKTPOIUTHYECKAs  JUCCOLMALIMS, PpEaKUMU HOHHOIO OOMeEHa,
OKHCJIMUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAaHOBMTENb, OKHCICHHE W  BOCCTAHOBJICHHE, DIEKTPOJIN3,
XUMHUYECKOE paBHOBecHe, OOpaTHMble M HEOoOpaTHMbIE peakiiH,
CKOpPOCTb XMMHYECKOW peakumu, kataimsarop, IIJIK, xkopposus

MCETaJ1J10B, CIIJIaBbl

2.2

OCHOBOTIOJIATAIONINE 3aKOHBl XHMHH: 3aKOH COXpPaHEHHUS MaccChl,
nepuonnyeckuii 3akoH J[.MI. MeHnneneeBa, 3aKOH IOCTOSIHCTBA

cocTaBa, 3aKOH ABOraJpo

2.3

TCOPpUU XUMHH: ATOMHO-MOJICKYJIsIpHAas TCOpus, TCOPHUA

3JIEKTPOJIUTUYECKON JUCCOUUALNI

Brnanenue ocHOBaMU XUMHUYECKON IPAMOTHOCTH, BKITIOUAIOIIICH:

3.1

YMEHHE NPaBUIBHO UCIOJb30BaTh U3YUEHHBIE BELIECTBA U MaTEpUaIbl
(B TOM uucie MHHEpalbHble YAOOpEHHs, METAIIbl U CIUIABBHI,
OPOOYKTHl IMEepepabOTKU MPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJOB
(yrns, mpupojHoro rasza, HedTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOU3BOJICTBE M MOHUMAaHHE 3HAUEHUS JKUPOB, OCNKOB, YTIeBOJOB
JUIsL OpraHu3Ma 4eioBeKa; YMEeHHEe MPOrHO3UPOBATh BIMSIHUE BEIIECTB

U XUMHUYCCKUX TPOLECCOB HAa OPraHMU3M YCJIIOBEKA U OKPYKAIOIIYIO

IPUPOAHYIO CPELLy

3.2

YMCHHUC HHTCTPUPOBATH XHUMHWYCCKUC 3HAHHA CO 3HAHUSAMH JPYIHUX

y4eOHBIX PEIMETOB

3.3

HaJIM4YMe OMbITa pabOThl ¢ Pa3IMYHBIMH MCTOYHHUKAMH HWHGOpMaluu
N0 XUMUHU (HaydyHass M Hay4yHO-TIOMYyJIsipHAs JUTeparypa, CIOBapH,

CIPABOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMEHHE OOBCKTUBHO OIICHMBATh HH(POPMAIIMIO O BEHICCTBAX, HX
NMPEBpALICHUAX U  TMPAKTUYECKOM  TPUMEHEHUH U  yMEHHUE

HUCIOJb30BaTh €€ IS pemicHnA y‘-Ie6HO-HO3HaBaTeJ'II>HI)IX 3aaad

B.HaI[CHI/IC OCHOBaMH TOHSTHHHOI'O anmnapata M CHUMBOJHUYCCKOTO

SI3bIKa XMMUU JJI1 COCTaBJIEHUs (POPMyJI HEOPTraHMYECKHX BELIECTB,




YpPAaBHEHUI  XUMHYECKHUX  pEaKIHUil; OCHOBAMHM  XHMHUYECKOU

HomeHknarypsl (IUPAC u TpuBHasibHON)

YMeHue OOBSACHATH CBs3b IMOJIOKCHHs 3jieMeHTa B [lepuoandeckoi

CUCTEME C YHCJIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHSA AaTOMOB

5 XUMUYECKHX JJEMEHTOB (COCTaB MW 3apsn snapa, oOlee dYucio
AJIEKTPOHOB), pPaCHpENeICHUEM OJJIEKTPOHOB IO JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KA U KaIbIUs
[IpencraBnenne 0  OEPUOJUYECKOM  3aBUCHMOCTH  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (pajuyc aToMa, 3JIEKTPOOTPHUIATEIHLHOCTB),
6 OPOCTBIX UM CJOXKHBIX BEIIECTB OT TOJOXKEHUS BJIEMEHTOB B
[lepuoguueckoit cucreme (B MajblX NEpPUOJAX U TJIABHBIX
NOATPYMIAax) U JIEKTPOHHOTO CTPOSHHUS aToMa
7 YMenue kiaccupuupoBaTh:
7.1 XUMHUYECKHE FJIEMEHThI
7.2 HEOPTaHUYECKHE BEIeCTBA
7.3 XUMHUYECKUE PEAKLINU
8 YMeHue onpeaesiTh:
81 BaJICHTHOCTh U CTENECHb OKHCIEHUS XUMHYECKHX JJIEMEHTOB, 3apsi
' MOHA
8.0 BUJT XMMHYECKOW CBS3M M THI KPUCTAJUIMYECKON CTPYKTYpHI B
' COCAMHEHUSX
8.3 XapakTep Cpelbl B BOJAHBIX pacTBOpPaxX BEIIECTB (KUCIIOT, OCHOBAHUH)
8.4 OKHCIIUTEIh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA!
IOPOCTBIX BELIECTB (KHCIOPOJ, O30H, BOAOPOJ, rpaduT, anmas,
9.1 KpeMHHi, a3oT, ¢Gocdop, cepa, XJOp, HATPUH, KanWil, MarHui,
KaJIBITUH, aTFOMUHHAM, KEJ1e30)
CIIOHBIX BEIIECTB, B TOM YHCIIE€ HX BOJHBIX pPacTBOpPOB (BOja,
aMMHAaK, XJOPOBOAOPOJ, CEPOBOJIOPOJ, OKCHUIBI U THAPOKCHIIBI
9.9 metaioB |-IlA rpynn, amromunus, meau (1l), nunka, xeneza (Il u
' I11), oxcunpr yraepona (I u V), xpemuus (1V), azota u dpocdopa (Il
u V), ceppt (IV u VI), cepuucras, cepnas, a3oTucras, a3oTHas,
dochopnas, yronpHasi, KpeMHUEBAsI KUCIOTA  UX COJIH)
9.3 IPOrHO3MPOBaTh M  XapaKTepHU30BaTb CBOWCTBA  BEILECTB B




3aBUCUMOCTHU OT HMX COCTaBa M CTPOCHHA, IMPUMCHCHHUEC BCIUICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTB IPOTECKAHUA XUMUUYCCKUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI pEAKLUil, B

10
TOM YHCJIC:
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKITUI
103 WUTIOCTPUPYIONIMX ~XMMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB
' (Tpymi) HeOpraHUYEeCKUX BEILIECTB
10.4 MOJTBEPIKIAIOIIUX IEHETUYECKYIO B3aUMOCBSI3b MEXK1y HUMH
11 YMeHue BEIYUCIATh (IPOBOJUTH PACUETHI):
111 OTHOCUTEIIbHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JJOJI0 XUMHUYECKOTO SJIEMEHTA B COSIMHECHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHCHUSM XHMHYCCKHX PEAKIMH W HAXOJHUTh KOJIHUYECTBO
' BelIecTBa, 00BEM B Maccy peareHTOB WM MPOJAYKTOB peaKIuu
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOro To3HaHUs (HaOmroaeHwue,
121 U3MEpEeHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE) ITPH U3YUCHUH BEIECTB
' XUMHUYECKUX SBJICHUW;, yMeHHe chopMyIupoBaTh TMpodJieMy U
MPEJIIOKUTD MyTH € PEIICHUS
122 Oe3omacHOM pabOThl ¢ XMMHYECKMMH BEIIECTBAMH, XHUMHUYECKOU
' NoCy10i U 1abopaTOPHBIM 000PYJOBaHUEM
npaBuiIaMu 0€30MaCHOTO OOpAIICHUS C BEIIECTBAMHU, UCIIOJIB3YyEMBIMHU
B MOBCEIHEBHOM KM3HU, MPABUIIAMH MOBEICHUS B LENSIX cOEpeKeHUs
12.3 3lI0pOBbSI U OKpY’KaloIlled NPUPOAHON Cpelbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JACHCTBUS Ha >KMBBIE OPraHHU3MBl OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS M TMPEIOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUSA
13 Hanwure nmpakTHYeCKHX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIEIYIONIMX XUMHYCCKUX IKCIICPUMCHTOB:
131 U3YyYCHHE U ONMUCaHUE (QU3NYECKUX CBOWCTB BEIECTB; O3HAKOMIICHUE

C (bHBI/IquKI/IMI/I n XUMHYCCKNMU SABJICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOLIME IPU3HAKU POTEKAHNUS XUMUYECKUX PEaKLUN

13.2

U3yYCHHE CIIOCO00B pa3eNeHus: cMece

13.3

NOJyYeHHE KHCIOpPOAAa M M3YYEHHE €ro CBOWCTB; IOJIy4EHHUE
BOJOPOJAa U U3YyYEHHUE €ro CBOMCTB; MOJIyYEHHUE YIJIEKHCIIOrO ras3a u

N3YUYCHUC CTO CBOI\/JICTB; MOJIYYCHUC aMMHUAKa U U3YyUYCHHUE €TI0 CBOMCTB

13.4

IPUTOTOBICHUE PACTBOPOB C ONPEAECNEHHOM MaccoBOM Jaojei

pPacTBOPEHHOTO BEILIECTBA

135

MPUMEHCHHE WHUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) nus onpeneiaeHUsl XapakTepa cpeibl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

WCCIEIOBAHUE W OINKMCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOJICHCTBUS KUCIOT ¢ METAJUIAMH,
OKCHAAMU METAaJlIOB, pacTBOPUMBIMHU u HEPacTBOPUMBIMHU
OCHOBaHUSIMU, COJISIMHM; TIOJIyUEHHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJIHOTO MeETajula JPYrMM U3  pacTBoOpa  COJIH;
ucciaenoBaHue aM(OTEPHBIX CBOWCTB THJAPOKCHUIIOB ATIOMHHHS M

LUHKA

13.7

PCHICHUEC JSKCIICPHUMCHTAJIbHBIX 3aJ1a4 110 TCMaM: «OCHOBHBIE KJIACCBI
HCOPIraHUYCCKUX COGIIPIHGHPIFI»; ((9JI€KTPOJII/ITI/I‘-I€CKB.H
AUCCO A, «Baxknenme HeMeTallIbI U HUX COCAUHCHU,

«BaxkHenme MeTalJIbl U UX COCIUHCHUA»

13.8

XUMUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOUIHE  MPU3HAKH
NPOTEKAaHUS PEaKIUii MOHHOTO OOMEHa; KAa4eCTBCHHBIE PEAaKIUU Ha
NPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OPOMUI-,
wonua-, cyiabdar-, docdar-, kapOoHAT-, CHIMKAT-AaHUOHHBI,
TUJIPOKCHU/I-MOHBI, KATUOHBI AMMOHUSI, MarHusi, KaJbIUsi, allFOMUHUS,

kenesa (2+) u xkenesa (3+), menu (2+), IMHKA

14

Ymenue:

141

OPEICTaBIATh pe3ydbTaThl OJKCIEpUMEHTa B (QOpME BBHIBOJIOB,
JIOKAa3aTeNbCTB, TPAQUKOB U TaONHII U BBIIBISTH JIMIIMPUUYECKUE

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMUBATDL CBA3U MCKAY PCAJIBHO Ha6J'IIOI[a€MLIMI/I XUMHNYCCKUMHU
SBJICHUAMU U IIPpOLCCCaMU, IIPOUCXOOAIIMMH B MaKpO- U MUKPOMUPE,

OOBACHATH IPUYMHBI MHOI000pa3usl BEILECTB




HNEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘-IaJIBHBIe XUMHUUYCCKHUEC ITOHATHA

11

Uucteie BemecTBa U cMecu. CriocoObl pa3aeieHus cMecei

1.2

ATOMBI W MOJICKYJIBI. XuMuueckne dieMeHThl. CHMBOJIBI  XUMHYECKUX

OJICMCHTOB. HpOCTBIe H CJIOXKHBIC BCUICCTBA.

1.3

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX 3J1eMEHTOB. CTeneHb

OKHCJIICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHOcUTeNIbHAS aTOMHAs Macca.
OTtHOCHTEIIBHAS MOJICKYJIApHAsA Macca. MaccoBas J0JI1 XUMHUYCCKOTI'O 3JICMCHTA

B COCAMHCHHNU

1.5

KonuuectBo BemectBa. Monbs. Monsipaass macca. MonsipHblii 00bEM Ta30B.

Bzanmocss3b KOJIMYCCTBA, MAaCChl 1 UUCJIa CTPYKTYPHBIX C€AUHHAI] BEIICCTBA

1.6

duzndeckue U XUMHYECKHE SBICHHS. XUMHYECcKas peakuuga u eé IMPU3HAKH.

3aKOH COXpaHEHHUsI MacChl BENIECTB. XUMUYECKHAE YPaBHEHUS

Ilepnoanueckuit 3akoH u Ilepmogmueckas cucteMa XMMHMYECKHUX 3JIEMEHTOB

J.1. Menneneea. CTpoeHHe aTOMOB

2.1

ITepuoanueckuit 3akoH. [lepuoauyeckas cucreMa XUMUYECKUX d1eMeHTOB JI.H.
Menneneesa. Ileproasl u rpynnsl. PU3NUecKUil CMBICT MOPAIKOBOIO HOMEpA,

HOMCPOB IICPHUO/Jia U I'PYIIIbI 9JICMCHTA

2.2

Crpoenune aromoB. CoctaB aTOMHBIX siep. M3otonel. Dnexkrponsl. CtpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTOMOB IepBbIX 20 XHUMHYECKUX 3JIEMEHTOB

[Tepuoauueckoii cuctemsl JI.1. MeHnneneena

2.3

3aKOHOMCpHOCTI/I B M3MCHEHHH CBOMCTB XHMMHYSCKHX DJIEMCHTOB MEPBBIX Tpex
MNEepruoaA0B, Kajusd, KaJblHA (pazmyca aTOMOB, JJICKTPOOTPHULATCIbHOCTH,
MCTAJJNIMYCCKUX MW  HEMCTANIMYCCKUX CBOﬁCTB) n Hx CoeI[I/IHCHI/Iﬁ B
COOTBCTCTBHMHM C IIOJIOKCHHUEM JJICMCHTOB B HCpHOI[PI‘-ICCKOﬁ CUCTEME U

CTPOCHHUEM UX aTOMOB

CrtpoeHue BeliecTBa

3.1

Xumnueckas cBsa3b. KoBalieHTHass (mosisipHass MW HEMOJISIpHAsl)  CBS3b.
DNeKTpOOTPULIATEIPHOCTh ~ XUMHYECKUX  JJIeMEHTOB.  VOHHas  CBs3b.

Mertamnnueckas CBSI3b




3.2

Tunbl KpUCTATIMYECKUX PEUIETOK (aTOMHAas, HWOHHAs, METAJLINYECcKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAJIJIMYECKOM PEIIETKH W BHUIA

XUMHUYECKOH CBI3U

Baxneiive npeacTtaBuUTENM HeOpraHMyeckux BemiecTB. Hemeramnel um ux

COCAUHCHNAI. MeTasl 1 ux COCIUHCHMUA

4.1

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHMX COCIUHEHHMH: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHCIIOTHBIE, amdoTepHbIe) u
Hecosieo0pasyronye; OCHOBAHWH (IIEI0YM M HEPACTBOPUMBIC OCHOBAHHS);
KUCJIOT  (KHCIIOpOACOJepKAINe ¢ OCCKHCIOPOIHBIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

duznueckue M XHUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOpO/ia, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS

4.3

dusznueckue M XHUMHUYECKHE CBOMCTBa MNPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, KaJluid, Mardvusa W KaJlbliMsd, aJJIOMHHHA, KCIIC3a. 9HeK’I’pOXI/IMI/IquKI/II71

psI HAaIPSDKEHUI METAJIOB

4.4

DU3NUECKUE U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAWHEHUN HEMETAIIOB:

XJIOPOBOJIOPO/JIA, CEPOBOAOPO/Ia, aMMHUAKa

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBAa OkcuaoB HemertamwioB: cepbl (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), xpemuaus(1V). [onyuenue

OKCHUJOB HEMECTAJIJIIOB

4.6

Xumunueckue cBorcTBa okcuioB: MeTauioB |A-IIIA rpymn, uuuka, memu(ll) u

xenesa(ll, 111). [TonyueHnue OKCHUIOB METAJIOB

4.7

XUMUYEeCKHEe CBOWCTBA OCHOBaHMH M aM(OTEPHBIX THAPOKCUIOB (Ha mpHUMepe
TUAPOKCUIOB QIIOMUHUSA, Kejie3za, LuHKa). [lomydyeHne OCHOBaHMUA W

aM(pOTEepHBIX THAPOKCHU]IOB

4.8

OOmme XUMUYECKHue CBOWCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEpOBOIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (PocPopHOH, KpEeMHHEBOH, yroinbHOM. OcoObie
XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIOT.

[Tonyuenue KucIoT

4.9

OO6ume xuMuyeckue cBoiicta cpennux coneil. [lonyuenue coneit

4.10

[lonyuenue, coOupanue, pacno3HaBaHHE BOJOPOJA, KHUCIOPOJa, aMMMAKa,

YTJIEKUCIIOTO Ta3a B J1abopaTopHu

411

[Tonyuenue ammuaka, CepHOM M a30THOM KHUCJIOT B MPOMBIIUIEHHOCTUH. OO0riue

CIIOCOOBI IIOJTyYEHHS] METAJVIOB
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I'enetnyeckas cBSI3b MEXKAY KilaCCaMU HECOPraHNMYCCKUX COGI[I/IHCHPIFI

XuMHUYECKUE peAKIUU

5.1

Knaccugukanys XuMHUUECKUX peaklUMi MO pa3IMyHbIM IpHU3HAKaM: IO YHUCIYy U
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo

W3MEHEHHIO CTCIICHEW OKHUCICHUS XMMHUYECKHUX JIEMEHTOB

5.2

TeruoBoit 3¢ dekT XUMUYECKON peakluu, TEPMOXUMHUECKHUE YpaBHEHUS. JK30-

U DHAOTEPMUYECKHE pEeaKMU. TepPMOXUMHUYECKUE YPABHECHHUS

5.3

OKHCITHTEIIFHOBOCCTAHOBUTEILHEIC PCAKINH. OKuCINTEIM M BOCCTAHOBHUTEIIU.
Hpoueccm OKHUCJIICHUA n BOCCTaHOBJICHU . :‘)HCKTpOHHBIﬁ OanaHc

OKHCIIMTETEHOBOCCTAHOBUTEIIHLHOM peakuuun

5.4

TeOpI/Iﬂ BHGKTpOHHTquCKOﬁ AucCconranm. KaTI/IOHBI, AHUOHBI. 9J'I€K’I‘p0J'II/ITBI n

HEedNeKTpouThl. CHIIbHBIE U ci1a0ble NeKTPOIuThl. CTeeHb TUCCOLNAITT

5.5

Peakuuu moHHOTO obMena. YcioBus MNpOTCKAaHUA peaKLII/Iﬁ HOHHOTI'O O6MeHa,

IIOJHBIC U COKpaH_léHHBIe HOHHBIC YPABHCHU peaKLlI/Iﬁ

XuMus 1 OKpyKarlias cpeaa

6.1

Bemectsa m marepuansl B IOBCEJHEBHOM JKM3HM 4YesloBeKa. besomacHoe
HCIIOJIb30BAaHUE BELIECTB U XMMHMUYECKUX peakuuil B J1abopaTopuu U OBbITY.

HepBaﬁ noMompb Mpu XUMHUYCCKHUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYy)Karomed  cpenbl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa W BOJOEMOB), CIIOCOOBI €T0 TMPEIOTBPAIICHUS
[IpenensHass pomyctumasi koHuentpauus BemectB (I1/IK). Pons xumum B
pEeIICHUH DJKOJIOTHYECKUX MmpobieM. YCHICHHEe MapHHUKOBOTO APQeKTa,

pa3pyLIeHHue 030HOBOTO CJIOSI

6.3

ITpumenenue cepsl, a3ora, ocdopa, yriepona, KpEMHUS U UX COCAMHEHUH B
ObITY, MEIUIIMHE, NPOMBIIUIEHHOCTH U CEIbCKOM Xxo3siictBe. Ilpumenenue
METAJIJIOB M CIJIaBOB (CTalb, 4YyTryH, AIOPATIOMUHUHN, OpoH3a) B OBITY H
MPOMBIIIIEHHOCTH MX coequHeHU. [loHsTHEe 0 KOppO3UK METAIIOB, OCHOBHBIE

CIIOCOOBI 3alIUThI UX OT KOPPO3UHU

6.4

[TpupoaHble UCTOYHUKU YTIEBOAOPOAOB (yroiib, HPHUPOAHBIN Ta3, HedTh),

MPOAYKTHI X MepepadoTku (OCH3HUH), UX POJIb B OBITY U IPOMBIIIICHHOCTH

6.5

[lepBoHauaibHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, STUICH, alleTUIIEH, YTaHOJ, TIIUIEPUH, YKCYCHAsI KUCIIOTA).
[ToHsiTHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX: )KHUPAX, OCNKAX, YITEBOJAaX — M HX

POJIH B )KM3HH YCJIOBCKA




Pacuyérnr:

7.1 1o popMysaM XMMUYECKUX COCTUHCHUI
7.2 Macchl (MacCOBO#1) TOJIM PACTBOPEHHOT'O BEIIECTBA B paCTBOPE
7.3 10 XMMUYECKUM YPaBHEHUSIM
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