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MMOACHUTEJIBHAS 3AIIMCKA

[Tporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O 00I11er0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHOW MHpPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenactaBieHHbIX B @I'OC OOO, a Taxke Ha OCHOBE (QenepaabHOI
paboueil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIENIIMU NMPENoJaBaHusl yueOHOro npeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoit @eneparmu.

[IporpaMMa mo XuMuM Aa€T NpEJCTaBICHHE O MLENsAX, OOued cTpaTterud OOydeHHs,
BOCIIUTAaHUS M PAa3BUTHUA OOYYaIOIIUXCS CPEICTBAMH Y4eOHOro NpeaAMeTa, yCTaHABIWBAET
o0s3aTenbHOE PEIMETHOE COZepkKaHHe, MpeyCMaTpUBaeT paclpeiesieHle ero mno Kjiaccam u
CTPYKTYpHUpOBaHHME 110 pa3fesiaM U TEMaM NPOrpaMMBbl [0 XUMUHU, ONPEIENSIET KOJUUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJEpPKaHUS, PEKOMEHIYEMYIO IOCJIeI0BaTeIbHOCTD
U3yUYEHHs] XUMHUH C YUYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JJOTUKH Y4eOHOTO
Ipolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUarouuxcs, OnpeneisieT BO3MOKHOCTH IpeaMeTa J1is
peanu3anyy TpeOOBaHHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTelIbHONW MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO O0IIIET0 00pa30BaHus, a TaKXkKe TpeOOBaHUHN K pe3ysibTaTaM O0yueHUs! XUMHU
Ha YpOBHE ILeled Uu3ydeHUs NpeAMeTa U OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHOM
JESTEIbHOCTH 00YyYaroIIerocs o OCBOCHUIO YYEOHOTO COJIEp>KaHusl.

3HaHuEe XUMUH CITY>KUT OCHOBOH A1 (GOPMUPOBAHHUS MUPOBO33PEHUS 00yYaIOILIErocs, ero
MPEJICTaBICHUI O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT GOpMUPYEMBIE XUMHEH
NPE/CTAaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUH M 00 HBOJIOIMU BELIECTB B IPUPOAE, O MyTIX
pelieHns ri100albHbIX MpoOJeM yCTOHYMBOIO pa3BUTHS UYEJIOBEUECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOJIOTHYecKoi 0€30IacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3yuenue xumun:

" CMOCOBCTBYET peany3alii BO3MOKHOCTEH JUIsi CAMOpPA3BHTHS U (POPMHPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 00mIei 1 (yHKIIMOHATLHON TPAMOTHOCTH;

"BHOCHT BKIag B (DOPMHUPOBAHME MBIILICHHS M TBOPYECKHX CHOCOOHOCTEll 0Oydarommxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yueOHOM  JedTEeNbHOCTH,  OKCIEPUMEHTATIbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEIHEBHOM JKU3HH, TaK U B
npodeccHOHaIBHOMN J1eSTENbHOCTH;

" 3HAKOMHT CO CIeIU(DHUKON HAyIHOrO MBIIIICHHS, 3K/IaIIBAET OCHOBBI EIOCTHOTO B3I/ Ha
€IMHCTBO TMPHUPOABI M YEJOBEKa, SBJSETCA OTBETCTBEHHBIM J3TarioM B (HOPMHUPOBAHUU
€CTECTBEHHOHAYYHOM IpaMOTHOCTH 00YYarOIIUXCs;

" crmocobeTByeT (hOPMUPOBAHHIO [IEHHOCTHOTO OTHOMICHHS K €CTCCTBEHHO-HAYHHBIM 3HAHHSM, K
MIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa3oBaHHe 00yJaromIuXCsl.

JlaHHbIE HampaBlieHHs B OOy4YeHMM XHMHUU OOECTeuMBalOTCA CHeHU(PHUKON colaep:KaHus
y‘IGGHOFO npeamera, KOTOpBIfI ABJICTCA  MIECAArOTM4YCCKU  aJJallITUPOBAHHBIM  OTPAXCHUEM
0a30BOI HAYKW XMMHH Ha ONIPEACIIEHHOM dTare e€ pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYATIBHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKON XUMUHU U
HCKOTOPBIX OTACIIbHBIX 3HAYUMBIX MMOHSITHH OpFElHH‘-IGCKOfI XUMHU.

CrpykTypa coaepaHHsl MpOrpaMMbl MO XUMUU CHOPMUPOBAHA HA OCHOBE CHCTEMHOIO
noaxoAa kK e€ u3ydenuto. ColepkaHUE CKIIAJIBIBAETCA U3 CUCTEMBI MOHATUH O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHH O XUMHUecKod peakiuu. OOGe 3TH CHUCTEMBI
CTPYKTYPHO OpraHU30BaHbl II0 INPUHLHMILY IIOCJIEIOBATEIbHOTO PA3BUTHUs 3HAHUNW HAa OCHOBE

_ TEOPETHYECKHUX NPEJCTABICHUI PA3HOTO YPOBHSL:
_ aTOMHO-MOJIEKYJSIPHOTO YYCHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;
Ilepuonnueckoro 3akoHa J[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHUU;



:yquI/m O CTPOCHUM aTOMa ¥ XUMUYECKOU CBS3H;
NPEJICTABICHUI 00 MIEKTPOIUTUIECKON TUCCOLUALMY BEILECTB B PACTBOPAX.

Teopernueckre 3HaHUSA PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKH IOJYYEHHBIX M
OCMBICTICHHBIX (DaKTOB, Pa3BHBAIOTCA IIOCIEAOBATENIFHO OT OJHOTO YPOBHS K JApPYromy,
BBINOJIHASL (DYHKUIUU OOBSCHEHHS W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U ITOIYyYEHUs] U3y4YaeMbIX BEILECTB.

OcBoeHue MporpaMmbl MO XUMHH CHOCOOCTBYET (OPMHUPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTABJISIONIEH HAay4YHOM KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOW INPHUPOJBI,
LIEHHOCTHOI'O OTHOIIEHUs K HAyYHOMY 3HAHUIO U METOJaM II03HAaHUs B HayKe. M3yuenue xummun
INPOUCXOAUT C TPUBJICYEHHEM 3HAHUM M3 paHee M3YyYEHHBIX YYEeOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 kinaccel» U «PU3nKa. 7 KiIace».

[Tpu u3yueHUn XUMUU MPOUCXOAUT POPMUPOBAHUE 3HAHUIN OCHOB XMMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUUYECKOI NEesTeTbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOH KYJIBTYPBHI.

3agaya yueOHOro nmpeaMera COCTOUT B (JOPMHUPOBAHUU CUCTEMBI XMMUYECKUX 3HAHUNA —
BaXHEHIINX (DaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH, JOCTYIHBIX 0000ICHH
MHUPOBO33PEHUYECKOTO XapaKTepa, A3bIka HayKH, B MPUOOIEHNH K HAYYHBIM METO/aM IO3HAHUS
IpU U3YYEHHH BEIIECTB W XUMHUYECKHX peakuuid, B (HOpMHpOBaAaHMM U Pa3BUTHU
MO3HABATENbHBIX YMEHMH M UX TNPUMEHEHHH B YyueOHO-NO3HABaTeIbHOH U  y4eOHO-
UCCIIEI0BATENIbCKON JEATENbHOCTH, OCBOCHNUH MPaBUJI O€3011aCHOr0 OOpAIlleHNUs C BELIECTBAMU B
[IOBCEIHEBHOM KU3HHU.

[Ipy m3yyeHMH XMMHU HAa YpOBHE OCHOBHOT'O 0OILEro oO0pa30BaHMs Ba)XKHOE 3HAUYEHHE
nproOpeny TaKkue e, KakK:

" hOpMHpOBAHHE WHTEIUIEKTYaTbHO PA3BHTOM JIMYHOCTH, TOTOBOH K CaMOOOPAa3OBAHMIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY IPUHSATUIO PELICHUM, CIHOCOOHOW ananTupoBaThCsi K
OBICTPO MEHSIOIUMCS YCIIOBHAM KHU3HH;

" HANPABIGHHOCTh ~ OOYYCHHWS HA  CHCTEMATHUYECKOE  IPHOOIICHHE  OOyYaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JEATENIbHOCTH, HAy4YHbIM  METOAAaM  IO3HaHWS,
(OopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

“ofecrieueHre  YCIOBHiL,  CIOCOOCTBYIOIIMX  MPHOOPETEHHIO  OOYYAIOMMMUCS  OIBITA
pa3HOOOpa3HON N1eATENbHOCTH, MO3HAHUS U CAaMOIIO3HAHUS, KIIFOUEBBIX HAaBBIKOB (KIHOUYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUIOB JI€ATEIIbHOCTH;

" hopmupoBanme o0l GYHKIMOHATHHON M €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, B TOM UHCIIE
YMEHHUHM OOBSCHATh M OLIEHWBAThH SBIICHUS OKPYXKAIOUIETO MHUPA, WCIOJIb3Yys 3HAHHSI U OIIBIT,
HOJYYCHHbIE NMPU U3YyYEHHHM XMMUH, NMPUMEHATh UX NPH PEIIeHHH MPoOJeM B MOBCETHEBHOM
KU3HU U TPYJOBOU JESITEIbHOCTH;

" hopmupoBaHHE y OOYYAIOMMXCA T'yMAHMCTHYECKHX OTHOLICHHH, IIOHMMAHHMS LEHHOCTH
XUMHUYECKHX 3HAHUU I BBIPAOOTKM HKOJIOTHYECKU LIEIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY’KAIOUIEH NPHUPOTHON
Cpenbl;

" pasBHTHE MOTHBALHH K OOYYEHHMIO, CIIOCOOHOCTEHl K CAMOKOHTPONIO M CAMOBOCITHTAHMIO HA
OCHOBE YCBOEHHUsI OOIIeUeIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduIis ¥ HalPaBICHHOCTH AaJbHENUIIero 00yueHus..

OO61iee ynCiIO YacoB, OTBEIEHHBIX JUISI M3YYEHHMsS XMMHUU Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68
4yacoB (2 yaca B HEJICIIO).



COJAEP)KAHUE OBYUYEHUA

8 KVIACC

ITepBoHavyajbHBIC XHMHYCCKHE TOHATHS

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Y€JIOBEKAa. XUMHsS B cCUCTeMe Hayk. Tena u
BenlecrBa. dusnueckue CBONCTBAa BELIECTB. ArperarHoe cocrossHue BewiecTB. [loHsaTue o
METO/IaX MO3HaHUs B XUMHH. YHCThIe BemecTBa U cMecu. CiocoObl pa3ieieHus: CMece.

ATOMBI W MOJIEKYJIBl. XHMUYECKUE 3IEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U ci0XKHbBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumnueckass (opmyna. BajaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'0 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemectBa. Monb. MosgpHas Macca. B3auMocCBsI3p KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérsl no GpopmysiaM XUMHUUECKUX COSTUHEHUH.

dusnueckre U XUMHYECKHUE SIBJICHHUS. XHUMUYECKas peakuuss U e€ NpU3HAKU. 3aKOH
COXpaHEHMs MaccChl BEIEeCTB. XUMHUUECKUe ypaBHeHus. Kiaccudukanms XMMUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHs, 3aMeIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOM MOCy/0#, mpaBuiaamMu padoThl B J1abopaTopuu U IpuéMamMu
oOpamieHus ¢ j1a0opaTOpHbIM O0OpPYJOBAHUEM, M3yUY€HHE U ONHMCaHUE (PU3MUYECKUX CBOMCTB
00pa310B HEOPraHMYECKHX BeEIleCcTB, HaOmofeHHe (u3nueckux (IJIaBJICHHE BOCKA, TasHUE
JbJla, paCTUPAaHUE caxapa B CTYNKE, KUMEHWE W KOHACHCAIMs BOJbI) U XMMUYECKHX (TOpeHue
CBEUH, MPOKAJMBAHUE MEIHOW TPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHUCJIOTOW) SIBJICHHM,
HaOJI0/IeHUe M ONMMCAaHHWE MPHU3HAKOB MPOTEKaHUsS XMMHUYECKHX peakLuil (pa3iokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KUCIOTHI C XJIOpUIoM Oapus, pasnoxenue ruapokcuaa meau (II) mpu
HarpeBaHUM, B3auUMOJEWCTBUE jxene3a ¢ pactBopoMm cosnd Mmeau (II), u3ydenue crmoco6GoB
paslieneHus CMeceil: C IOMOIIBI0 MarHura, QWIbTPOBAaHME, BbIMAPUBAHUE, UCTHILISLUS,
xpomarorpadusi, NpPOBEJCHHE OYUCTKM IOBAPEHHOH coJiM, HAONIOJCHUEe U ONHCAaHUE
pe3yNbTaToOB IPOBENEHUS OIbITA, WUIIOCTPUPYIOIIEr0 3aKOH COXPAHEHHs] MacChl, CO3/laHUE
MoJIeJIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB

Boznyx — cmech razos. CocraB Bozayxa. Kucimopon — 37€MEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucnopoja B nmpupojie, pu3nieckiue 1 XUMUYECKHUEe CBOMCTBA (peaKUy FOpEeHus).
Oxcunpl. Ilpumenenue kuciaopoga. CrnocoObl MOMydeHHUS KHUCIOpoAa B JabopaTopuu H
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H — amuioTponHas MoauuKanus
KHCJIOpO/a.

TeroBoil 3dexT XUMUYECKOW peakluuu, TEPMOXMMUYECKUE YpaBHEHHs, 35K30- U
OHIOTEPMUYECKUE peaKUMU. TOIUIMBO: yrosb M METaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
MapHUKOBOTO ¢ deKTa, pa3pylieHne 030HOBOIO CIIOSL.

Bonopon — »nemeHT u mpocroe BeniecTBo. HaxoxkneHue Bopopona B IIPHUPOJE,
¢duznyeckue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. Kuciorsl u comu.

Monsipablii 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YPaBHEHUSM.

®usnueckne cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTb BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pactBope. XuMHUYecKue cBoicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B HpUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boxabl B mpupoje. 3arps3HEHUE NPUpOIHBIX BoJ. OXxpaHa M OYMCTKA
IPUPOJIHBIX BOJI.

Knaccudukamus Heopranmueckux coeauHeHui. Oxcupabl. Knaccupukanus OKCHIIOB:
cosieoOpa3yroniie (OCHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIC) U HecosieoOpasyromniue. Homenknarypa
OoKcu0B. PU3NUECKUE U XMMHUECKHUE CBOICTBA OKCHIOB. [lomyueHne okcuaos.



OcHoBanust. Knaccudukanus oOCHOBaHUM: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. duznueckue W XMMHYECKHE CBOMCTBA OCHOBaHuMU. [lomydenue
OCHOBaHHM.

Kucnotsl. Knaccugukanus kucinor. Homenknarypa kucnot. dusznyeckre 1 XUMHUYECKHE
cBoiicTBa kuciaot. P akruBHoctu metauioB H. H. bekerosa. Ilomyyenne kucior.

Comu. Homenknarypa coiseii. dusnueckue n xumMuueckue cBoiicrBa cosel. Ilomyuenune
COJIEH.

I'eneTnyeckas cBA3b MEXKAY KJIaCCAMHU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHUe COAEp KaHUsl KUCIOpoJia B BO3AyXe, NOIydeHHe, COOUpaHue,
pacno3HaBaHME M HM3yY€HHE CBOMICTB KHCIOpOJa, HaOIIOJEHHE B3aUMOJIEHCTBUS BEILECTB C
KHCJIOPOJIOM M YCJOBUSI BOZHMKHOBEHHUS M IMPEKpAIleHus: TOpeHus (moxapa), 03HaKOMJICHHUE C
oOpa3liaMu OKCHJIOB U OIMCAHME WX CBOMCTB, IMOJy4eHHE, coOMpaHHe, paclo3HABaHHE H
U3yueHHe CBOWCTB BojAOpojaa (ropeHue), B3aumojeicTBue Bojgopona ¢ okcugom meau (II)
(BO3MOHO MCTIOJB30BaHUE BUIECOMATEPUATIOB), HAOIIOI€HHE 00Pa3IloB BEIIECTB KOJIHMYECTBOM
1 Monb, HuccieoBaHUE OCOOCHHOCTEH PAaCTBOPEHMS BEIIECTB C pa3IMYHON PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOW MacCOBOM JI0JI€M pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJIEIiCTBUE BOABI C MeTaJUIaMU (HaTpUeM M KajibliieM) (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMaTEpHAJIOB), MCCIEA0BaHNE O0pa3ll0B HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJr0/IeHue U3MEHEHUs OKPAacKM MHJIUKATOPOB B PAacTBOpax KHUCIOT M IIeJIOuel, M3ydyeHue
B3aumoeicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C METallJlaMH,
peakuuii HEWTpalu3alud, IIOJy4YEHHE HEpPaCTBOPUMBIX OCHOBAHHUM, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHNE YKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «Baxnenmme
KJIACChl HEOPTAHUYECKUX COETUHEHUIN.

Hepuonnyeckunii 3axoH u Ilepuoauveckas cucremMa xumudeckux djiemeHtos [, U.
Menpeseea. Ctpoenne aToMOB. XUMH4YECKasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakuuu

[TepBble MOMBITKY KIACCUPHUKAIIMA XUMUYECKHX 3JIeMeHTOB. [IoHsATHE O Ipynnax cXOJHbIX
AJIEMEHTOB (ILIEJOYHBbIE U IIEJIOYHO3EMEIbHbIE METaIbl, TaJOreHbl, WHEPTHBIE Ta3bl).
DJeMEeHThI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THIPOKCUIBI.

Ilepmonnueckuit 3akoH. Ilepnmogmdeckas cucremMa xumudeckux odaemeHtoB /JI. M.
MenpneneeBa. KopoTkonepuonnas u anuHHonepuonHast (opmel Ilepuonuueckoil cucteMsl
xumuueckux snemeHToB [[. M. MenneneeBa. Ilepuoasl m rpynnbl. PU3HYECKHI CMBICTT
MOPSIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue artomoB. CoctaB aroMmHbIX dnep. M3orombl. OnekrpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 31eMeHTOB [leproandeckoit cuctembl
. W. MenneneeBa. XapakTepUCTHKA XHMHYECKOTO »JJEMEHTa MO €ro TIMOJIOKEHHIO B
Ilepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajiiyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEpUOJaM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. J[. . Menzenees — yd€HbIN U TpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas nu HEMoJIsIpHast) CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBSA3b.

Crenenb okucienus. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl okucaeHus
1 BOCCTaHOBJIEHHA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yuyeHHe OoOpa3lloB BEIIECTB METAIJIOB M HEMETAJIOB, B3aMMOJAEWUCTBHE THUIPOKCHIIA
[IMHKAa C pacTBOpPaMH KHCJIOT W LIEJNOYEH, MPOBEICHUE ONBITOB, WLIIOCTPUPYIOLIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINI (TOPEHNE, PEaKIH PA3JI0KEHUs, COSTUHEHNU).



Mescnpeomemnwie céazu

Peanuzamus MeXNnpeaMETHBIX CBS3€H MpU M3YYEHUHU XUMHH B 8 KJIacCe OCYIIECTBISETCS
4yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TIOHITHH,
SBIISIOIIUXCSI CHCTEMHBIMHU IS OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIE TOHATHUS: HAy4HbIA (akKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHHTE3,  KiIacCHU(UKaius,  MNEePHUOAUYHOCTh,  HAOJIOJACHHE,  JKCIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJIENTb, SIBJICHHUE.

@dwuszuka: MaTepus, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUI, H30TOIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIECTBO, Telo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (pU3MYecKHe BEIUYMHBI, AMHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE3151, ColHIIE.

buonorus: porocunres, neixanue, ouochepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE TMOPOJbI, TOJE3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KIIACC

BeurecTBo 1 xXuMu4ueckasi peakums

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema XuMU4Yeckux dsemeHtos [[. .
MengeneeBa. CTpoeHHe aTrOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPHOJIOB, KalIMsl, KajdblMsd M UX COECIUHEHHH B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B [leprondyeckoit cucTemMe U CTpOEHUEM WX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMMHUYECKOW CBS3U. THIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPUCTAIUTMYECKOW PEIMIETKH W BUAA XUMHUYECKOM
CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCSALIMXCS K Pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COCJUHEHUMN, MeHEeTUYEeCKas
CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peaklUid MO pa3IMyHBIM MpU3HAKAM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY 3(dekTy, Mo H3MEHEHUIO CTeneHeH
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYacCTHIO KaTalmu3aropa). JK30- H
SHAOTEPMUYECKHUE PEAKIINH, TEPMOXUMHUECKUE YPABHCHHUS.

[TonsiTe o ckopocTu XuMHUYeckoil peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peaknusx. [IoHATHE O TOMOTEHHBIX W TEeTEPOreHHBIX peaknusx. [lonsTtue o
karanuze. lloHstue o xumudyeckoM paBHOBecuH. DakTopbl, BIUAIOIIME HA CKOPOCTb
XUMUYECKON PEaKIIMU U TIOJIOKEHUE XUMHYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, JJICKTPOHHBIA OamaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakiuu. CoCTaBlICHHE ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/Ia DIIEKTPOHHOTO OajaHca.

Teopust >MEKTPOIUTUUECKON TUCCOIUAIIMN. DIEKTPOJUTHI U HEINEKTPOIUTHl. KaTHoHBI,
AHUOHBL. MeXaHu3M [IMCCOLMALMMA BEIIECTB C pa3IMYHbIMM BUAAMU XHMHUYECKOM CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOTUTHL.

Peakunu moHHOTO OOMEHA. YCIIOBUSI MPOTEKaHUS PEaKlMii HOHHOTO OOMEHa, MOJHbBIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBoMCTBa KHUCIIOT, OCHOBaHMI U COJIEH B CBETE
MpEJCTaBICHUH 00 AIEKTPONUTHYECKOW naucconmanuu. KauecTBEHHbIE peaklMd Ha HOHBI.
[TonsTHe 0 ruponn3e Conen.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTalwioB (rpadgura W anmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIMUd OT BO3JACHCTBUS Pa3IMUHBIX
(bakToOpoB, UCCIIEJOBAHUE SJEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, MpoOIecca IHUCCOLMAIINN
KHCIIOT, IejoYed M cojieil (BO3MOXKHO HCIOJIb30BaHUE BHUIACO MAaTEpPHUAIOB), IPOBEICHHE



OTBITOB, WIIIOCTPUPYIOIIUX MpPHU3HAKU MPOTEKAHMs peaklMili MOHHOro oOMeHa (oOpa3oBaHHE
ocajika, BBIJCJICHME Tra3a, o00pa3oBaHHWE BOJbI), OIBITOB, WUIIOCTPUPYIOUUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (TOpeHHe, peakUuu pPas3JIoKEeHUs, COEJIUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKHUX BEIIECTB C IOMOLIbI0 KAYECTBEHHBIX PEAaKLUMH Ha HOHBI,
pelIeHre IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 MX cOeIMHECHUSA

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crernieHu okucieHus. CrtpoeHue M (U3MUYECKHE CBONCTBA IMPOCTHIX BEIIECTB — TIaJOr€HOB.
XvMHYecKue CBOMCTBAa Ha IpHMepe Xjopa (B3auMMOEHCTBHE C MeTajulaMd, HEMeTaslllaMHu,
menoyamu). XaopoBogopona. CoinsiHas KUCIIOTa, XMMHUYECKHE CBOMCTBA, TIOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa 1 XJIOPOBOJOPOa Ha OpraHu3M 4esloBeka. BaxkHeilre xjiopu/sl
Y UX HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapaxkTtepuctuka 3j1eMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (U3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOJia U Cepbl. AJUIOTPOIHbIE MOJU(PUKALUN KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBOJOPOA, CTpoeHHE, (U3UYECKHe U XUMHUECKHe cBoicTBa. OKCUABI Cepbl Kak
IPEJICTaBUTENIN KUCIOTHBIX OKCHA0B. CepHasl KUCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOMCTBA
(oOme Kak MpeACTaBUTENs Kiacca KHUCIOT U crenuduueckue). XUMHUYECKHE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a IMOMy4eHHsI CEepHOM KHUCIOThL. I[IpumeHeHue
cepHoi kucnoTsl. ColM CepHOM KUCIOTHI, KaueCTBEHHAs peaklus Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUN B npupojae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKalollel cpeJibl
COEJIMHEHUSIMH Cepbl (KMCIOTHBIE JOXIHU, 3arps3HEHUE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
IPEIOTBpAILEHHS.

OOmast xapakTepucTHka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUs. A30T, paclIpoCTpaHEHHWE B Mpupoie, (usnueckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3orta B mpupoje. AMMHUAK, ero pU3NUecKue 1 XuMHUIeCKue
CBOIICTBa, noy4yeHue u npumeHeHue. Coau aMMOHUS, UX PU3NYECKUE U XUMUYECKUE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHbI aMMOHMs. A30THas KHCJIOTa, €€ IOJy4YeHHE,
¢usznyeckue M XMMHYECKHE CBOWcTBa (00IIME Kak NpeJCTaBUTeNd Kiacca KHUCIOT U
cneuupuyeckue). Vcnonab3oBaHue HUTPATOB U COJNEH aMMOHHMS B KadecTBE MHMHEPAIbHBIX
yaoOpeHuit. XuMHUYECKOE 3arpsi3HEHUE OKPY>KArOIIEH Cpellbl COSTMHEHUSIMH a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yxa, MOYBbl U BOA0EMOB). Pocdop, amnoTpomnHble MoaupUKALUU
docdopa, puznueckue n xumuueckue cpoiicrea. Oxcua docdopa (V) u dpochopHas kucnora,
¢u3nueckue M XMMHUYECKHE CBOWCTBa, MonydyeHue. lcmonb3oBanue ¢ocdaroB B KayecTBe
MUHEPATBHBIX YI00PEHHIA.

OO6mas xapakrepuctuka syeMeHTOB I[VA-rpynmbel. OcoOE€HHOCTH CTpPOEHHsSI aTOMOB,
XapaKTepHbIE CTENIEHNU OKHUCIIEHUS. YTIIEpOJ, aJuIOTPOIHbIE MOJU(PUKALIUU, PACIPOCTPAHEHUE B
npupoze, pusnueckue u Xumuueckue cBoictra. Ayncopobuus. KpyroBopot yrieposa B npupoze.
Oxkcupael yraeposaa, ux (GpU3M4ecKre U XMMHUYECKUE CBOMICTBA, EHCTBUE HA KUBbIE OPraHU3MBI,
NOJy4YeHHEe U MPUMEHEHHe. DKOJornueckue npoOiaeMbl, CBA3aHHbIe ¢ okcuioM yriepona (IV),
TUIO0TE3a INI00ATBbHOrO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3(dekT. YroapHas Kuciaora U eé
CONM, UX (pu3MUecKHMe M XMMHUYECKHE CBOMCTBa, MOJydeHHe M NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Vcmonp3oBanue  kapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIIIEHHOCTH U CEIBCKOM XO3SIMCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX YIiepoja
(MeTaH, 9TaH, JTWJEH, AalleTWIEH, 3TaHOJ, IJIMLIEPUH, YKCycHas Kuciota). I[IpuponHsie
HUCTOYHUKU YIJIEBOJOPOAOB (Yyrojib, HPUPOIHBIA ra3, He(Th), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX POJb B OBITY U MPOMBIINIICHHOCTH. [ToHATHE 0 GMOTOrMYEeCKH BaKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — M HUX POJM B JKU3HU uejoBeKka. MarepuanbHOe €JUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUH.



Kpemuuii, ero ¢usnyeckue M XHMHYECKHE CBOWCTBA, IOJY4YEHHE U INPUMEHEHHE.
Coenunenus kpemHust B mnpupoge. OOmme mnpexacraBieHuss o6 oxcunue kpemuus (IV) u
KpeMHUEeBOU kuciore. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeline
CTpOMTENbHBIE MaTepHajbl: KepaMHuKa, CTEKJIO, IIeMEHT, O€TOH, >xene300eToH. IIpoOiemsl
0€30MMacHOT0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OOpa3Il0B HEOPIaHWYECKUX BELIECTB, CBOMCTB COJIIHOM KHMCIOTBI, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKLUil Ha XJIOPUA-UOHBI M HaOIIO/eHHE NMPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NYECKUe U XMMHUYECKHE CBOICTBAa TaJIOT€HOB M UX COEAMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C 00pa3lamMH XJIOpPHAOB (TajJOreHHU[IOB),
O3HaKOMJIEHHE C oOpa3uaMu ceppl U €€ COECIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHHE
BUJ€OMaTEepHUaoB), HaOdIoleHWe Tpolecca OOYIVIMBaHUS — caxapa IOoJx  JeicTBHeM
KOHIIEHTPUPOBAHHOMN CEpHOI KUCIIOTHI, N3YyYEHHE XUMUYECKHUX CBOMCTB pa30aBIIEHHOI CepHOM
KHCJIOTHI, MPOBEJICHHE KAaueCTBEHHOW peakiMM Ha CyJib(paT-dHOH W HaOJIro/IeHue MpHU3HaKa eé
IPOTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MUECKUMHU CBOMCTBaAMH a30Ta, (pochopa U HUX COECTUHEHMI
(BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YAOOpEHHIA,
MOJly4YeHUe, coOMpaHue, pacro3HaBaHME W U3yYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
Ka4eCTBEHHBIX pEaKkUMid Ha HMOH aMMOHUsA M ¢ocdaT-uoH W H3y4YeHHE MPHU3HAKOB UX
IPOTEKaHus, B3aMMOJEHCTBHE KOHILIEHTPUPOBAHHOW a30THOM KHUCIOTBHI C MeAb0 (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEPHAIIOB), M3YUYEHHE MOJENIECH KPUCTAINIMYECKHX PEIIETOK anMasa,
rpaduta, ¢ymwiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOICTBOM MPOTHBOras3a, NOJIydeHUe, COOMpaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHUCIIOrO ra3a, MpOBEJACHHME KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CUJIMKAT-UOHBl M U3Y4YCHUE IMPU3HAKOB HUX IMPOTEKaHUsA, O3HAKOMIICHHE C IPONYyKLIHEH
CUJIMKAaTHOM IMPOMBIIUIEHHOCTH, PEHIEHUE JKCIIEPUMEHTANBHBIX 3aja4 1o Teme «Baxuenmme
HEMETaJUIbl U UX COCIUHEHUS.

MeTajliibl M MX COCAMHEHUS

OOmiast XapakTepUCTUKAa XHMHUYECKHX 3JEMEHTOB — METaUIOB Ha OCHOBAaHMM HX
nonoxkeHus B [leproanueckoit cucreme XxuMuieckux 3yeMmeHToB . 1. MeHneneeBa u cTpoeHus
atoMoB. CtpoeHne MeTajuioB. MeTamnuueckass CBA3b W METAUIMYECKas KPUCTAIIMYECKas
pemérka. OIEeKTPOXUMHYECKUH psA HampsDKeHUH MeTaioB. Pu3nyeckue M XUMHUYECKHE
cBoiicTBa MeTayuioB. OOmMe crocodbl noaydeHus MeTauioB. [ToHATHE O KOPPO3UM METAJIOB,
OCHOBHBI€ CITOCOOBI 3allIUThI X OT KOppo3uu. CiiaBbl (CTalb, Yyr'yH, AOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[I{esrounble MeTayIbL: MTONIOkeHUe B [leproandeckoil cucteMe XUMUYECKUX IeMEHTOB [1.
H. MeHnpneneeBa, CTpo€HUE UX aTOMOB, HaXOxXJAeHHE B mnpupoze. Ousndyeckue U XUMHUYECKUE
cBOiicTBa (Ha nmpumepe HaTpus U Kainusi). OKCUAbI U THAPOKCUABI HaTpus U kanud. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUMN.

[[{erounO3emMenbHBIE METAUIBl MArHUW M KalblIUi: MOJoxeHHe B llepuoamyeckoin
cucreMe xumudeckux diaeMeHToB JI. M. MeHnneneeBa, CTpoeHHE MX aTOMOB, HAXOXKICHHE B
npupoae. Pusndeckue U XMMUYECKUE CBOWCTBA MarHus M Kajublivsl. BakHeWnne coenuHeHus
Kaiblus (OKCUA, THIPOKCHUL, CONN). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtoB [ U.
MenzeneeBa, CTpo€HUE aToMa, HaXOXACHUE B Ipupoje. Pu3ndeckrue U XUMUYECKUE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCHA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepuoamueckoit cucreme xumuyeckux osiaemeHtoB J[. H.
MenieneeBa, CTpOCHHE aTOMa, HaXOXKJeHUE B npupoje. Pu3ndeckue 1 XMMUYECKAE CBOKWCTBA
xkene3a. Okcupawl, Tuapokcuasl U conu xenesa (II) u xenesa (III), ux cocras, cBoiicTBa U
IIOJTyYEHHE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oOpa3laMi METaUIOB U CIUIaBOB, WX (U3NYECKUMHU CBOMCTBAMH,
U3y4YE€HHUE PE3yJIbTaTOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOJIb30BAHHME BMJIEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJbIMs U HATPHsI C BOJOW (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEpHAIOB), MCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs »Kene3a B
Kuciaopose  (BO3MOXKHO — HCIIONIb30BaHHWE  BHUAEOMATEpUATOB), TMPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIUi Ha MOHBI: MarHus, KaJbIIMs, aIFOMUHUA, [IUHKA, xene3a (I1) u xenesa
(IIT), meau (II), Habmro/leHUE M OMKCAHUE MPOIECCOB OKPAIIMBAHUA MJIAMEHH HOHAMHU HATpUs,
KaJlisg ¥ KaJblusl (BO3MOXHO MCIOJIb30BAaHUE BHJICOMATEPHUAIIOB), HCCIIEOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJA aJTIOMHHMS U THUIPOKCUIA LIMHKA, PEIICHUE IKCIIEPUMEHTAIbHBIX 337a4 10
Teme «BaxkHelmme MeTalibl U UX COCTUHEHUSD.

XuMus M OKpy:KamoLas cpeaa

BemectBa n mMatepuainbl B TIOBCEHEBHOM XU3HM YelioBeKa. be3omacHoe uCroyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas momomls mpu XMUMHYECKHUX OXOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPY Karolleil cpeabl (MpeneiabHas JOMyCcTUMAas KOHIIEHTPALUS
Beulects, nanee — [1/1K). Pons XxuMuu B pemieHN# 3K0JI0rM4eCcKUX Ipooiiem.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIIOB, MOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuwie ceaszu

Peanuzamus MexXnpeIMeTHBIX CBSA3EH MPH M3YYCHUH XMMHUHU B 9 KJlacce OCYIIECTBIIACTCS
yepe3 HCMOJb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSATHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJISI OT/IETTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe TOHSATHS: HAy4YHBIM (aKT, TUIMOTE3a, 3aKOH, TEOpHs,
aHajgu3, CHUHTE3,  Kilaccuukanus,  TNEePUOJUYHOCTh,  HAOIIOJEHWE,  DKCIIEPUMEHT,
MOJIeTTUPOBAHUE, U3MEPEHHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHUSI, MAaTePUAIIBI.

duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIWA, H3O0TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUYECKUM 3apsii, MPOBOJHUKH, TOJYNPOBOAHUKH,
JTUDJIEKTPUKHU, (DOTO3IEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOE€ COCTOSIHME BEIlEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHCTAJUIMYECKash pemiéTKa, CIUIaBbl, (U3NYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, npixanue, Omocdepa, SKOCHUCTEMa, MHUHEpAIbHBIE YIAOOPEHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

'eorpadus: armocdhepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOIBI, TOJE3HBIC
MCKOIIaeMble, TOTUIMBO, BOJAHBIC PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS IPOrPaMMBl OCHOBHOTO 0O0mIero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00y4eHUs] XUMUU B €IMHCTBE Y4eOHON U BOCIIUTATEIbHOM AEATENbHOCTH B
COOTBETCTBUM C  TPAIUIHMOHHBIMH  POCCHHCKAMH  COIMOKYJIBTYpPHBIMH ¥  JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NMPUHATHIMUA B OOILIECTBE MpaBWJIAMH U HOPMaMH IOBEAEHUS U
CIOCOOCTBYIOT TPOIIeCcCaM CaMOITO3HAHMS, CAMOPA3BUTHS M COMAIN3ALNN 00YIarOIIXCSI.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW TIO3MTHUBHBIX IIEHHOCTHBIX OPHUEHTAIM W pacCIIMpPEHHE OMbITa JEATETHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YAaCTH:

1) naTpMoTHYECKOro BOCIUTAHMSA:

[IEHHOCTHOT'O OTHOILEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAy4YHOMY
HACJIE/INI0, TIOHUMAHMS 3HAYCHUs XMMHUYECKOH HayKd B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIaJIETh JIOCTOBEpHOU HH(poOpMaiumeil o mepeaoBbIX JOCTHKEHUSX U OTKPBITHAX
MHUpPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 0011eCcTBa;

2) rpaskKAaHCKOro BOCIIUTAHMS:

NPEJCTAaBICHUS O COLMAIBbHBIX HOPMax W TNpPaBMJIaX MEXIMYHOCTHBIX OTHOIIEHUH B
KOJJICKTHBE, ~ KOMMYHHMKATHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  TOJIE3HOM,
y4eOHOHUCCIe10BaTeIbCKOM, TBOPYECKOW M JIPYrMX BHJAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JESTEIbHOCTH MPU BBHIMOIHEHUH Yy4eOHBIX, IO3HABATENbHBIX 33]1a4,
BBIMOJIHEHUH XHMHUYECKHUX HKCIHEPUMEHTOB, CO3/IaHUM YUYEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOW IesITeTbHOCTH, TOTOBHOCTH
OLICHUBaTh CBOE IMOBEJEHHE W IOCTYINKH CBOMX TOBApHILEH C MO3MLUU HPABCTBEHHBIX H
MPAaBOBBIX HOPM C YUIETOM OCO3HAHMS MOCIEICTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKHE  MPEICTABICHHS O  BEIIECTBE M  XUMHUYECKOW  PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M COCTABISAIOLIME OCHOBY MJIst
NOHMMAaHHUA  CYIIHOCTH HAyYHOHW KapTHHBI MHpa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3AaUMOCBA3AX YeJIOBEKa C MPUPOAHOM cpenoi, o poiu
XVMHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHBBI, HANpaBJICHHbIE Ha IMOJy4YEHHE HOBBIX 3HAHMHA MO XHMMHU,
HEOOXonuMBbIEe Ui OOBSICHEHHS HAOIIOZAeMBIX TPOIIECCOB M SIBICHUH, IT03HABATEIHHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPBhl, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOHW JIUTEPATYpOH, JNOCTYMHBIMH TEXHHYECKHMH CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4YEHMIO U TO03HAHUIO, JIF0OO03HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHUI0, IPOCKTHOM U HMCCIE0BATENBCKON NESATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJICHHOCTH U YPOBHs 00yYeHUs B JaJIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbA:

OCO3HAaHHWE IIEHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37I0POBEIO,
YCTAaHOBKM Ha 370pOBbIM 00pa3 >XU3HU, OCO3HAHUE MOCIEJICTBUM M HENPHUITHE BPEIHBIX
NpUBBIYEK (yHOTPEOJEHUS alKOrojsl, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOIIOACHUS
npaBui1 0e30MacHOCTH NpU OOpallleHMH ¢ XMMUYECKMMHU BEIIECTBaMH B OBITY M pealbHOM
KH3HH;

5) TPy10BOro BOCIMTAHMSA:

MHTEpEC K MPAKTHYECKOMY M3YyUEHHIO TIPOQeccuii U TpyAa pa3iInyHOrO poja, YBaXKCHHE K
TPyAy M pe3yibTaTaM TpPYIOBOH JeATENbHOCTH, B TOM YHCIE€ HAa OCHOBE INPUMEHEHUS
NPEIMETHBIX 3HAaHWKW TI0O XHMHHW, OCO3HAaHHBIH BBIOOP WHIMBHIYaTbHONW TPACKTOPHH



MPOJIOJDKEHUST O0pa30BaHUsI C Y4YETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIEIHOW MPOoQecCHOHANBHON ACSITENbHOCTU U
pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCS B MPOGECCHOHATBHOM CpEIE;

6) 3K0J10rM4YeCcKOro BOCIIUTAHUS

HKOJIOTHYECKHU 11eTIeCO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOUYHUKY KU3HHU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMaHUE IIEHHOCTH 370pPOBOrO U Oe3omacHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HaHHE IIEHHOCTH COOJIIO/ICHHUS PaBUiI OE30MaCHOTO MOBEACHUS MPU paboTe ¢ BElIECTBAMH,
a TaK)Ke B CUTYaLMIX, YTPOKAOIINX 3I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWA, MOJy4YaeMble MPH W3YYCHHHM XUMHUHU, JUISI PEIIeHUs
3a71a4, CBA3aHHBIX C OKPY’KAIOUIEH MPUPOIHON CPENOil, AJIsl TOBBIIECHUS YPOBHS SKOJIOTMYECKOM
KyJbTYpPbl, OCO3HAHUS TJI00aIBHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM M MyTel MX pelieHus
MOCPEACTBOM METOAOB XUMHUH, SKOJOTUYECKOTO MBIIUJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe meranmpenIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMbIe IS (HOPMHUPOBAHMS
MHUPOBO33pEHUsT OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPHUHIIMI, TUIOTe3a, PakT, CUCTEMa,
MPOIIECC, SKCIEPUMEHT U JAPYToe.), KOTOPhIE MUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX
mpeaMeTax U MO3BOJIIOT Ha OCHOBE 3HAHMI U3 3TUX MPEAMETOB (hOPMUPOBATH NMPEACTABICHUE O
1IEJIOCTHOM HAy4YHOW KapTHHE MUpa, U yHUBEpCaIbHbIC y4eOHbIE JEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYISTUBHBIE), KOTOpPhIE OOecrneunBaioT (GopMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM JESITEIIbHOCTH.

ITo3naBaTeJbHBIE YHHUBepcaJbHbIE yueOHbIE

neiicrBuga ba3zoBble JJornueckue JaeiicTBUA:
B yMmeHus wuCHONB30BaTh IPUEMBI JIOTUYECKOTO MBILLIICHUS IPU OCBOCHUM 3HAHMIL:
pacKpbIBaTb CMBICT XUMHUYECKUX TMOHATHM (BBIACNIATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATUSMH), UCIIOIB30BATh MOHITHS ISl OOBSICHEHUS
OTHENbHBIX (DAKTOB M SIBJICHUH, BBIOMpPATh OCHOBAHMS M KPUTEPUU I KIIacCUPUKALUU
XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaKIIHi, yCTaHABINBATh MPUUYNHHO-CIIE/ICTBEHHBIE CBS3H
MEXIy 00BEKTaMU U3y4YEHHUsI, CTPOUTH JIOTUUECKUE PACCYKICHUsI (MHIYKTHUBHBIC, IeTyKTUBHbIE,
10 aHAJIOTHH ), IEaTh BBIBOJIBI M 3aKJIFOUCHHS;
yMEHHE TPUMEHSATH B IPOIIECCE IMO3HAHUS TOHSITHS (MPEIMETHBIE U METaNpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJNb3yeMble B XHMHH, MPEOOPa30BHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMUU MOJICJIbHBIE MPEJCTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
xuMu4deckass ¢GopMylia M ypaBHEHHE XHMHUYECKON peakIuu — TpU peHieHuH Y4eOHO-
MO3HABATEJIBHBIX 3aJlad, C YYETOM OTUX MOJCIbHBIX NPEACTABICHUI BBISBIATh U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3yYaeMBIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIUM, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHbIE CBS3U U
MIPOTUBOPEYMS B U3yUaEMBIX IIPOLIECCAX U SBJICHUSX.

Bba3oBble ucciaenoBaTeabCcKue AeiiCTBUA:
YMEHHUE HCIOJIb30BATh ITOCTABJICHHBIE BOIPOCHI B KAaue€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKk)k€ B KayeCTBE OCHOBBI I (POPMUPOBAHUS THUIIOTE3bl MO TIPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;
npuoOpeTeHrne OIbITa MO TJIAHUPOBAHHWIO, OPraHU3allMd U TPOBEJCHUIO YUYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOA0M IPOIIecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €T0
pe3yabTat, (HopMyIupoBaTh OOOOIIEHUS W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O MPOENaHHON paboTe.

Pa6ora ¢ unopmanueii:
B  ymeHue BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3ITUYHBIX BHIOB
1 (OopM MpeICTaBICHNs, TTOIy4aeMYI0 U3 PAa3HBIX HCTOYHUKOB (HayYHO-TIOMYJIApHAs TUTEpaTypa



XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE mocoOusi, pecypcbl HWHTepHeTa), KpPUTHUECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMALIUIO;
YMEHHE TIPUMEHSTh Pa3InYHbIE METOJBI M 3aIPOCHI TPH MOUCKE B 0TOOpe MH(popMaru u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJIs BBIOJHEHUS YUeOHBIX M MO3HABATENbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUIMA, MPHOOpPETeHHEe OmbITa B OOJIACTH HCIOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIaZICHHE KyJIbTYpO aKTUBHOT'O MCIOJIB30BaHUS Pa3IMUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSATENBHO BBIOMpATh ONTHMAIbHYIO (OpPMY MPEICTABICHHS
UHPOPMALIMK U WJUTIOCTPUPOBATH pellaeMble 3aJaud HECIOKHBIMH CXEMaMHM, TuarpaMMami,
apyrumu popmamu rpauku U UX KOMOMHAIUSAMU;
B yMeHMe HCHOJB30BaTh W aHATU3UPOBATh B Ipoliecce Y4eOHOW M HCCeI0BaTeIbCKON
NeSITeTbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO X035SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKpY>Kalole IPUPOIHOHN cpeibl.

KoMMyHUKATHBHBIE YHHBepPcaJIbHbIE YUeOHbIe 1elCTBUS:
B ymeHus 3ajmaBaTh Bompochl (B Xoje Juanora W (WIM) JTUCKYCCHMH) IO CYIIECTBY
oOcyxmaeMoii TeMmbl, (OPMYIHPOBATH CBOM TIPEJIOKEHHS OTHOCHUTEIHHO BBHITIOIHEHUS
NpeIOKEHHOH 3a/1auH;
YMEHUS MIPEJCTABISATH TOTYYECHHBIE PE3YJIbTAThI IO3HABATEIILHOMN JAEATEIBHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JeNlaTh IPE3eHTALMI0 pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
sKcTIiepuMeHTa (1abopaTOpPHOTO OIbITa, JIA0OPATOPHOM PabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOI 0 MPOEKTa);
YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW ITO3HABATEIBHOW WU
UCCIIEI0BATEIbCKON JIEATEIBHOCTU TPH PELICHUH BO3HMKAIOIIMX MpoOJeM Ha OCHOBE yuéTa
OoOLIMX MHTEPECOB M COTJIACOBAHMS MO3MIMHM (00CYXkIeHHs, OOMEH MHEHHUSIMHU, «MO3TOBBIE
HITYPMBI», KOOPJIMHAILIUSA COBMECTHBIX IEHCTBUH, ONpe/ieleHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITTOJIHEHHOHN paboTHI U JpyTHE).

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JelicTBUS:
YMEHHE CaMOCTOSTEIBHO OIPEIENATh HEeNU IESTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJHMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIBHOCTh, BbIOMpPATh
HauOonee HSPQPEeKTUBHbIE CHOCOOBI pelleHuss Yy4eOHbIX M  TO3HaBaTEJNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH TPEJIOKEHHBIH alropuTM JIeHCTBUN INpH
BBITTOJIHEHUH 33/IaHUil ¢ y4ETOM TMOJY4YeHHS HOBBIX 3HAaHUH 00 W3ydaeMbIX OOBEKTax —
BEIIIECTBaX U peaKklUsiX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOI'O pe3ysbTaTa 3asBICHHON IIeNH,
YMEHHE HCIIONIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, TIPEJIaraéMble B YCIOBUH 33 IaHHIA.

NPEAMETHBIE PE3YJIbTATDI

B cocraBe mnpeaMeTHBIX pE3ylbTATOB [0 OCBOCHHIO 00s3aTEIbHOIO COJEpIKaHUS,
YCTQHOBJICHHOTO JAaHHOM (enepanbHON pabouell NporpaMMoil, BBIJEISAIOT: OCBOCHHBIE
o0yyarolMMuUCsT Hay4yHble 3HAHUS, YMEHUs W CHOcoObl AEWCTBUi, crneuuduueckue s
npeaIMeTHOW o0mactu «XUMHUS», BUIBl JAEATEIBHOCTU IO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalny, IPeoOpa30BaHNIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaLUSX.

K xoHuy oOydeHus B 8 kjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Y 00yHaIOIIUXCSI YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IIOHATHI: aToM, MOJIEKyJla, XMUMHUYECKUN
3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTENIbHAs aTOMHAsl M MOJIEKYJISIpPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MoOJIIpHasi Macca, MaccoBasi JOJii XMMHYECKOIO 3J€MEHTa B COCAMHEHHM, MOJISIPHBIH OO0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTD, CTETIEHb OKHCIECHUS, XMMUYECKas
peakuus, KinaccuuKaus peakuui: peakluyd COECIUHEHMs, PEaKLUH pa3IoXKeHHs, peaKuu
3aMeIIeHus], peakliuu 0OMeHa, 3K30- U SHAOTEPMHUUECKUE PEAKIINHU, TEIIOBOM 3 PEKT peakuuy,
A7IpO aTOMa, 3JIEKTPOHHBIH CI0i aToOMa, aTOMHasl OpOUTallb, paJuyC aTOMa, XMMUYECKas CBA3b,



NOJIIpHAsl U HENOJIsIpHAs KOBAJIEHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBas J10J1s BelllecTBa (POLIEHTHAsI KOHIIEHTPallus) B pacTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKMX IIOHATUH UM TPUMEHSATh 3THU
MOHATHUS ITPU ONMMCAHUM BEIIECTB U UX MPEBPAIICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsSi COCTaBJIEHUs (POPMyJ BEUIECTB U ypaBHEHUMN
XUMHUYECKHUX PEaKIIHii;

ONpEAENATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEeHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSAX, TPUHAIICKHOCTD BELIECTB K ONPEACIEHHOMY
KJIAaCCy COeAMHEHUN 1o ¢opMmysaMm, BHJ XUMHYECKOW CBs3W (KOBAJICHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

packpsiBaTh cmbica [lepuogmueckoro 3akona JI. WM. MengeneeBa: OE€MOHCTPUPOBATH
NOHMMAaHHE NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX JIEMEHTOB OT UX IOJIOKEHNUS B
[lepuoanueckoit cucreme, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
ATOMHOMOJIEKYJIIPHOTO Y4YEHHUs, 3aKOHAa ABOTajpo;

ONMUCHIBATH M  XapakTepu3zoBaTh TaOiauuHyto ¢opmy Ilepuoaudeckoid  cucTembl
XUMHYECKHUX SJIEMEHTOB: pa3iUyaTh MOHSATHUS «TJaBHas moArpymnmna (A-rpymma)» U «mododHast
noarpynna (b-rpymma)», Mansle W OOJNbIIME MEPUOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpHIE
umerotcs B tabnuue «Ilepuoanyeckast cuctema xumudeckux anemenToB JI. M. MenneneeBay» ¢
YHUCIIOBBIMHM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB U 3apsif
apa, 0011ee YMCIIO0 AIEKTPOHOB U pacrpeiesieHne UX M0 3JIEKTPOHHBIM CJI05M);
KJIacCU(UIUPOBATh XUMHYECKHE DJIEMEHTbl, HEOPraHMYECKHUE BEIEeCTBA, XHMHUYECKUE
peaknuu (1o YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUNIOBOMY 3D (DeKTy);
XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIACCOB, IMOATBEPXkAAsl ONHUCAHUE IPUMEpPAMU MOJIEKYJISIPHBIX YPABHEHHMH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUH;

B nporHo3MpoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHUSI XUMUUECKHUX IPEBPAICHUN B Pa3IMUHBIX YCIOBHSIX;

B BBUUCIATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTA 1o (popMyJie COeMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;

MPUMEHSTh OCHOBHBIE OINEPALMK MBICIUTENIBHON JEATENbHOCTH — aHallu3 U CHUHTES,
CpaBHEHHMe, 000OlIeHHe, CHCTEMaTH3alllio, KIacCU(UKALMIO, BBIABICHHE IMPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — I U3yUYEHUS CBOMCTB BEIIECTB U XUMHUUECKHUX PEaKI1il, ECTECTBEHHO-
Hay4YHble METO/bl IO3HAaHUS — HaONIo/eHUe, HM3MEpEeHHe, MOJICIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN );

B  cremoBarh mpaBWiIaM  TMOJB30BAaHUS  XUMHUYECKOM MOCynoll u  JabopaTOpHBIM
o0opys0OBaHHEM, a TakKe IMpaBWiIaM OOpalleHus] C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLUSMHU 110 BBIIOJHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOJA U KUCIOPOAA), MPUTOTOBIICHUIO PACTBOPOB C
ONpEACIEHHON MAacCOBOM J0J€d pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTb W IMPOBOAUTH
XUMHUYECKHE SKCIEPUMEHTHI 110 PAclO3HABAHHUIO PACTBOPOB ILEIOYEH M KHUCIOT C MOMOIIBIO
UH/IUKAaTOpOB (JIakMycC, (heHOI(PTaTenH, METUIOPAHXK U APYTHE).

K xoHuy oOydeHus B 9 kjiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:
A  pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IIOHATHI: XUMHYECKHH DIJIEMEHT, aTOM,
MOJIEKYyJIa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJI0XKHOE BEILECTBO, BaJEHTHOCTH,
ANIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIEHUS, XHMHYECKas PpEeaKklMs, XMUMHUYECKas CBs3b,
TEIIOBOM 3P PEKT peakiu, MOoJib, MOJISIPHBIA 00BEM, paCTBOP, DIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAsT JUCCOLMALUS, pPEakUU HOHHOro oOOMeHa, KaTaiau3aTrop, XMMHUYEeCKoe
paBHOBecHe, OOpaTUMble M HEOOpaTHMbIE pPEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE



peakuuy, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBJIEHME, aJUIOTPOIUS,
aM(pOTEepHOCTh, XMMHUYECKasl CBA3b (KOBaJEHTHAas, HOHHAsI, METAININUECKas), KpUCTAIIMYeCcKas
pemérka, KOppO3usi METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHUH, MpereiabHO
nonyctumast koHuenTpauus [1/1K Bemecrtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKMX IIOHATUH UM TPUMEHSATh 3TU
HOHATHS NPH OMMCAHUM BELIECTB U UX MPEBPAILCHUH;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsSi COCTaBJIEHUs (POPMyJI BEUIECTB U ypaBHEHUM
XUMHUYECKHX peaKiuii;

OTpEEIATh BAJEHTHOCTb U CTENEHb OKHCIEHUS XMMUYECKUX 3JIEMEHTOB B COEIMHEHUSX
pPa3IMYHOIO COCTaBa, NMPUHAMJIEKHOCTb BELIECTB K OINPEAEIEHHOMY KJIACCy COEOUHEHMH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAsl, MOHHAs, METAJNINYEeCKasi) B HEOPraHUYECKUX
COEJIMHEHUSX, 3aps/l MOHA MO XUMHYEecKoW (opmyJsie, XapakTep Cpelbl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUHN, TUIl KPUCTAITTNYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbIci [lepuonndeckoro 3akona JI. MI. MenneneeBa U J€MOHCTPUPOBATh €TI0
MOHMMAaHUE: OINUCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuoanueckoil cucremsl
XMUMHUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpynna (A-rpynmna)» M «moOouHas
noarpynna (b-rpymma)», Mansle W OOJNbIIME MEPUOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpHIE
UMEIOTCA B TNEpPUOANYECKON TaOiulle, C YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sijipa, oOliee YUCIIO 3JIEKTPOHOB U PACIpeeIeHUE UX
IO JIEKTPOHHBIM CIIOSIM), OOBACHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B IpeJesnax MajbIX MEepUOJIOB U TJIaBHBIX MOATPYIII ¢ YYETOM CTPOECHHS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE D3JIEMEHTbl, HEOPraHMYECKHE BEIEeCTBA, XHUMHUYECKHE
peaknuu (1o YMCiay M COCTaBy YYacTBYIOIIMX B PEAKLMHU BELIECTB, 110 TEIUIOBOMY 3 EKTy, 1Mo
M3MEHEHUIO CTENIeHEH OKHCIEHHUSI XUMHUUECKHUX 3JIEMEHTOB);

B  xapakTepu3oBaTh (ONHMCHIBaTh) OOIIME U CTIEHU(PUUECKUE XUMUYECKHE CBOWCTBA MPOCTHIX
U CIOXHBIX BEIIECTB, IOATBEPXkAas OINUCAaHUE NpPUMEpPaMH MOJEKYJISIPHBIX W HOHHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPABHEHMS BJIEKTPOJIUTHYECKON IUCCOLUMALMU KHUCIOT, IIEJIIOYEH U COJIEH,
NOJHBIE M COKpalIEHHbIE YypaBHEHMsI peaklUii HOHHOTO OOMEHa, YpaBHEHUS peakuuil,
MOJTBEPXKJAIOLINX CYIIECTBOBAHWE T'€HETHMYECKON CBSA3M MEXIy BEIIECTBAMU Ppa3IUUHbIX
KJIaCCOB;

pPacKpbIBaTh  CYHIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peakiuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOXXHOCTH
NPOTEKAHUsI XUMUYECKUX MPEBPAIIECHUI B Pa3IMYHbBIX YCIOBHUSX;

BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 10 (popMyJie COeMHEHUs], MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKINH;

B coOmomaTth mpaBWia  IOJB30BaHMS  XMMHUYECKOH mocymoili u  1abopaTopHBIM
000py0BaHKEM, a TaKXKe MpaBuiia oOpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C MHCTPYKLUUSIMU
[0 BBIMOJHEHUIO JAa0OpAaTOPHBIX XWMHUYECKUX OINBITOB IO TOJYYEHUIO M COOUpPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

B npoBoaMTH peakuuy, NOATBEPKAAIOIINE KAuECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IYyTEM XJIOpPHA-, OpOMHI-, HOAWUI-, KapOoHaT-, (ocdaT-, cuiImkar-,
cyiabdar-, THAPOKCHUI-UOHBI, KATHOHbI AaMMOHHUSI M HOHBl H3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

B NpUMEHATHP OCHOBHBIE OINEpALMM MBICIUTEIBHON MAEATEIBHOCTH — aAHAIM3 WM CUHTE3,
cpaBHEHME, 0000IIEHNE, CUCTEMATH3AINIO, BhISIBICHUE MPUYNHHO-CIIECTBEHHBIX CBSI3EH — JUId
W3YYEHHs CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIMN, €ECTECTBEHHO-HAYYHbIE METOABI MIO3HAHUS
— HaOII0IeHNEe, U3MEPEHHNE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHBIM U MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBo yacos JJIeKTPOHHbBIE
r‘lj‘;'; HaumeHoBaHMe pa3ae/ioB H Kontpoabhbie | TipakTayeckue (undpossie)
TeM NPOrpaMMbI Bceero paGoThi paGoThI oOpa3zoBare/ibHbIE
pecypcesbl
Pasnea 1. IleppoHayanbHble XHMHYECKHE TIOHSITHS
Xumus — BaykHas 00J1acThb
L1 GCTCCTBOSHaHE/ISI i 5 5 bubmnoreka LIOK
MPaKTUYECKON JEATEITHBHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BemiecTBa 1 XumMmuueckue 15 1 bu6mmoreka [JOK
peakimu https://m.edsoo.ru/7f41837¢
Wtoro no pazaeny 20
Paznen 2. BaxHeiiine npeacTaBuTe Il HEOPraHUYeCKHUX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubnuoreka [IOK
" | 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o g | bu6mmoreka [IOK
“ | KucIO0TaX M COJIAX https://m.edsoo.ru/7f41837¢c
3 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
"~ | OCHOBaHMIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChI } 1 1 1 bubmuoreka [JOK
" | HEOpraHMYeCKUX COeAMHEHUIM https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Pazpnen 3. [lepnoanyeckuii 3aKoH u
CrtpoeHnue aToMOB. XUMHYeCKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIU

Ilepuoauyeckas cucrema xumuueckux 3jaemMenToB /I. M. Menaeneesa.

3.1

[lepuoauueckuii 3aK0H 1
[lepuoauueckas cucrema
XUMHUYECKHUX JIEMEHTOB [].
N. Menneneea. CTpoeHue
aroMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c




XUMHYECKasd CBA3b.

3.2 | OkucnauTenbHO- 8 Bubmmotexa LIOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
PeszepBHoOe Bpems 3 https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO HACOB 63

110 ITPOTPAMME




9 KVIACC

KosmmuecTBo yacos JJIeKTPOHHbIE
Ne | HammenoBanue pasiesoB u . Kontpoabubie | MpaxTiyeckne ; (uu¢posbie)
n/n TeM IPOrpamMMmsl cero paﬁ()Tbl paﬁoTbI o0pa3oBaTe/IbHbIC
pecypchbl
Paszpnen 1. BemecTBo 1 XuMHYecKHe peakMu
[ToBTOpeHME OneHue
1.1 3Ha]i{;frl) OIj}iO];/IH}I:;(I }[])aJ:«;IL[ZIJI;IOB 5 1 Bubmiorexa [JOK
' https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
"~ | XUMUYECKHUX PEeaKIHi https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS
bu6mmoreka [JOK
X
1.3 | Auccoumai. Aumitieckue 8 ! ! https://m.edsoo.ru/7f41a636
pEaKIuu B pacTBOPax
Uroro no pazneny 17
Paznen 2. Hemerajuibl U MX coeIMHEHUS
OOmias xapakTepUCTHKA BuGmmorexa LLOK
2.1 | XUMHUYECKUX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ["agorenst
OO01mas xapakTepucThKa
) XHMHYECKHUX dJIeMeHTOB VIA- 6 bubmuotexa [JOK
| rpynmel. Cepa u e https://m.edsoo.ru/7f41a636
COCJTMHCHUS
OO01mas xapakTepuCcTHKa
3 XUMHYECKHUX DJIEMEHTOB V A- 7 1 bubmuorexa [JOK
"~ | rpymmeL. A3oT, pocdop u ux https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01as xapakTepucTHKa
4 XUMHUYECKHUX 3JIeMEHTOB [V A- g 1 ) bubmuoreka [JOK

TPYINIIBL. YTIEPOI U KPEMHUN
Y UX COCIMHEHMS

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




Wtoro no pazneny 25

Pa3zgen 3. MeTasibl M HX COeANHEHUS

. bubmmnoreka IIOK
3.1 | Obmue coficTsa MeTa/I0B 4 https://m.edsoo.ru/7f41a636
39 Baueiiniie MeTaibl U UX 16 1 ) bu6mmoreka [IOK
| coenmuHeHUs https://m.edsoo.ru/7f41a636
Wtoro no pazaeny 20
Paznen 4. Xumus u oKpy:kamomas cpeia
41 BemecrBa u matepuaisl B 3 bubmmoreka [IOK
| )KHU3HU YeToBeKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 Bubmmorexa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB
[10 [TPOTPAMME 68 4 7




ITOYPOYHOE IIVIAHUPOBAHUE
8 KUIACC

KoJsnuyecTBO 4acoB

JJleKTpOHHbIE N (pPOBbHIE

Ne Tema ypoka B Koutposbhble | ITpakTnueckne | A2T2 o0pasoBaTelbHbIe
n/n cero paGoThI paGoTHI U3ydeHust pecypeb

| [Ipenmet xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210¢

bu6mmoreka [JOK

2 | Ilonarue o MeTOoAaX MO3HAHUS B XUMHU 1 https://m.edsoo.ru/f0d227e
IIpaktuyeckas padora Ne 1 «IIpaBuia

3 paboThl B 1a00paTOPUU U IPUEMBI | | bubnuoreka [JOK
oOpaiteHus ¢ 1adopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyJOBaHHEM)

4 Yucrtele BemecTBa u cmecu. CrocoObl | bubmnoreka [IOK
paszeneHus cMece https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue

5 | cMmeceli (Ha MpUMepe OUMCTKU MOBAPEHHOM 1 1 Bubmuorexa HOK
COJIH)» https://m.edsoo.ru/ff0d28c8

Bbu6nmoreka [JOK

6 | ATOMBI H MOIICKYIIEI 1 https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) | bubnuorexa [JOK
XHMHYECKHX AJICMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 | IIpocTbie U CIIOXKHBIE BEIIECTBA 1 https://m.edsoo.ru/f0d2a6¢

bu6mmoreka [JOK

9 | ATOMHO-MONEKYIIPHOE y4EHHE 1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEILIECTB. Eu6 OK

10 | Xumuueckas popmyna. BaneHTHOCTS aTOMOB 1 nbmorexa L
XHMUUCCKIX SICMEHTOR https://m.edsoo.ru/ff0d2eae

1 OtHocuTeNnbHas aTOMHAs Macca. | bu6mmoreka [IOK

OtHOoCHUTENbHAS MOJICKYJIsIpHAad Macca

https://m.edsoo.ru/ff0d323¢c




MaccoBas [0JIs XUMHYECKOI0 3JIe€MEHTa B

bu6mmoreka [JOK

12 COEIMHEHNN https://m.edsoo.ru/ff0d350c¢
13 KomunuectBo BeniectBa. Mois. MossipHas bubnnorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMHUYECKUE SIBICHUS. bu6mmoreka [{OK
XuUMHUecKasl peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpOTEKaHUS bu6mmoreka [IOK
XUMHYECKHUX PEaKIIHid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [JOK
XUMUYECKUE YPABHEHMUSI https://m.edsoo.ru/ff0d3b88
17 BrIunciieHus: KOJIMUEeCTBA, MACcChl BEIICCTBA bubmuoreka [JOK
110 YPaBHEHMSIM XUMHUYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHYECKUX peakini
18 | (coemuHeHus, pa3IoKeHHS, 3aMEIIECHU, EH@I_I//I/OTeIéa Honlf/ FOd3E34
06MeHa) ttps://m.edsoo.
M. B. JIoMOHOCOB — y4Y€HBIN-
19 | sHImMKoneauct. O6o00IEHNE U EH@I_I//I/OTG? H?llf/ F0d40c4
cHUCTeMaTu3alys 3HAHUI {tps://m.edsoo. ¢
20 KonTponsnas padora Nel no teme bubnuoreka [JOK
«BemecTBa 1 XUMHUECKUE PEAKIIAN https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razos. CocTaB Bo3ayxa.
bubmnoreka [IOK
Kucnopox — ameme OCTOE BEIIECTBO.
21 OI;IOE poA FIGMEHT 11 MpOCTOE Betllects https://m.edsoo.ru/ff0d448¢
du3ndecKue 1 XUMUYECKHE CBOMCTBA BuG 110K
nOJINOTEKA
22 KHCJI0poaa (peaKI_II/II/I OKUCJICHUA, ropeHI/Ie). )
TosiTie 06 oKCHIax https://m.edsoo.ru/ff0d4614
Crioco0pl mosTydeHus: KUciaopoja B
23 | mabopaTopuu U MPOMBIIICHHOCTH. EH@I_I//I/OTG? HOnIl{/ 04497
[Ipumenenne kucmopoia tps://m.edsoo. 4
24 TemnnoBoit 3¢ ekt XuMHUIecKoi peakuuy, bub6nuorexa [IOK

IIOHATHUC O TCPMOXUMHUIYCCKOM YPAaBHCHUM,

https://m.edsoo.ru/ff0d4790




OK30- U SHAOTCPMHUUCCKHX PCAKIUAX

TomuBo (HedTh, yroiabs U METaH).

bu6nunoreka [JOK

25 | 3arps3HEHHE BO3yXa, CIIOCOOKI €To '
IpeIOTRDAIICHNS https://m.edsoo.ru/ff0d4c4a
[IpakTudeckas padora Ne 3 mo Teme BuGnuotexa LIOK
26 | «llomydenne u coOupaHue KUCIopoaa, )
H3YUCHUE CrO CBORCTBY https://m.edsoo.ru/ff0d4ae2
7 Bonopon — 35ieMeHT 1 IpoCcTOoe BEIIECTBO. bubnnorexa [HOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
)% du3ndecKknue U XUMAYECKUE CBOMCTBA bu6mmoreka [IOK
Bosiopoia. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [{OK
29 | IloHsATHE O KUCIOTAX U COIAX https://m.edsoo.ru/f0d50d2
30 Crioco0sI MoTy4eHus BOAOPOIa B bubnmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padota Ne 4 o Teme BuGmuotexa LIOK
31 | «Ilomyuenue u cobupanue BoI0poOa, .
H3yqeHTe ero cROBCTEY https://m.edsoo.ru/ff0d4{42
bu6mmoreka [IOK
32 | MosipHbIil 00BEM Ta30B. 3aKOH ABOTaIPO h;ID;H//I/n: elfis (i ru/ffod542¢
Brraucnenus 00pEMa, KOJIMYeCcTBa BEIIeCcTBa BuG OK
33 | rasza mo ero U3BECTHOMY KOJIMYECTBY hH HjI/OTeI;a 1 E0d55a0
BEIIECTBA WM 00BEMY 1ps://m.eds00.1u 4
Brruucnenust 00b€MOB ra3oB 110 ypaBHEHHUIO
34 | peakiuu Ha OCHOBE 3aKOHA 0OBEMHBIX EH@I_I//I/OTeIéa Honlf/ 045708
OTHOILICHU! Tra30B {tps://m.edsoo.
. bu6mmoreka [JOK
35 | ®dusnyueckue U XUMHIECKHUE CBOMCTBA BOJIBI https://m.edsoo.ru/f0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmuoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
37 | Boaa kak pactBoputenb. Hacwlenasie u bu6mmoreka [{OK




HEHACHIIIEHHBIE pacTBOPBI. MaccoBasi 10Jis
BEIIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[IpakTuueckas pabora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢

bubmnoreka [IOK

38 onpeeIEHHON MacCOBOM JTOJICH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEUIECTBAY

39 KonTtponsnas pabora Ne2 1o Teme bubnuoreka [IOK
«Kwucnopon. Bogopoa. Bogay https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KiacCu(UKAIINS, bu6mmoreka [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664¢
ITonmyuenne u XUMHUECKHE CBOMCTBA

41 KI/ICJ‘I}Z)THBIX, OCHOBHBIX U aM()OTEpPHBIX BH6H_HOTeKa HOK
OKCHJIOB https://m.edsoo.ru/ff0d664¢
OcHoBaHHUS: COCTaB, KJIacCU(UKALINS, bu6mmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyuyeHue U XMMUYECKHE CBOMCTBA bubmmorexa [IOK

43 OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukarus, bubmnoreka [HOK

44 HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

. bu6mmorekxa [JOK

45 | IlomyuyeHue U XMMHUYECKHE CBONCTBA KUCIIOT https://m.edsoo.ru/f0dfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuoreka [{OK

46 MIOJTYYCHHSI, XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue

47 | PKCTIEPUMEHTAIBHBIX 337134 O Teme bu6nmoreka [JOK
«OCHOBHBIE KJTAaCCHl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7¢
COCIMHCHUI
['enernueckas cBsA3b MEXKIY KilaccaMu bubnnorexa [IOK

48 HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50

49 | O000IIIEHNE U CUCTEMATH3ALUA 3HAHUI bu6mmorexa [IOK

https://m.edsoo.ru/00ad9cb2




KontponsHas padora Ne3 o reme

50 | "OcHOBHBIE KJIACCHI HEOPTAHUYECKUX bubsmorexa HOK
COeUHeH " https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKY KJIacCUPUKAIIUT Bu6 OK

51 | xumuueckux 37eMeHToB. [loHsiTue o rpynmax nbmaoreka 1
CXOJIHBIX YIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepnonnueckuit 3akoH u [leprnoanueckas Bu6 OK

52 | cucrtema xummuueckux 3nemeHToB /1. U. ubmaotexa L
MeHeneesa https://m.edsoo.ru/00adas52c

Bbu6mmoreka [JOK

>3 | Ileprompi, rpymmeL, MOATpYMIEI https://m.edsoo.ru/00ada52c

54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnuorexa [JOK
W3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB Eub OK

55 | anementoB [lepuoanueckoii cucremsl /. U. mbnHoTexa 1
MeHnerncesa https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA 10

56 | ero monoxenuto B [lepuonnyeckoii cucreme Bubmiorexa LIOK
I Wl Menzeneera https://m.edsoo.ru/00ada824
3unauenue [lepuoanueckoro 3akoHa s

57 pa3BUTHS HayKH U ipakTuku. /1. 1. bubaunoreka IIOK
MenaeneeB — y4€HbI, IEAAror U https://m.edsoo.ru/00ada96e
rpaXKIaHUH

58 O0001Ienre U cucTeEMAaTH3alWs 3HAHUH / bu6nmoreka [IOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/00adb33c
KonrtponbHas pabota Ne4 o teme Bu6anorexa LIOK

59 | «Ctpoenue atoma. XUMHUYECKAsT CBS3bY / hitps://m.edsoo.ru/00adb4s6
Bcepoccuiickasi mpoBepouHas paboTa " '

60 DIIEKTPOOTPHUIIATEIHHOCTH AaTOMOB bubnmoreka [IOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8

61 | Monnas xumMu4deckas CBS3b bubmuorexa [JOK




https://m.edsoo.ru/00adac34

0 |k 1 bubmuotexa [JOK
OBAJICHTHAS TIOJISIPHASI XUMUYECKAasl CBS3b https://m.edsoo.ru/00adaab8
63 | K 1 bu6mmoreka [IOK
OBAJICHTHAS HETIOJISIPHAS XMMHUECKasl CBS3b hitps://m.cdsoo.ru/00adaab8
bu6nmmoreka [IOK
1
64 | Crenens oxucnenns https://m.edsoo.ru/00adae28
65 OKHUCITHTEITEHO-BOCCTAaHOBUTEIIHLHBIC 1 bu6nmmoreka [IOK
peakuuu https://m.edsoo0.ru/00adb076
66 | O 1 bu6nmoreka [IOK
KHCIITTEIIH H BOCCTAROBHTEIH https://m.edsoo.ru/00adb076
67 O00011IeHre ¥ cucTeMaTh3alusd 3HaHUH 110 1 bu6nuoreka [IOK
teMe «CTtpoeHune atoMa. XUMHUECKasi CBA3bY https://m.edsoo.ru/00ad9cb2
bu6nuoreka [IOK
i 1
68 | O6oOIIeHNe B CUCTEMAaTH3aIHS 3HAHUI https://m.cdsoo.ru/f0d6 166
OBILIEE KOJIMYECTBO YACOB I10 68

ITPO'PAMME




9 KVIACC

KoanuyecTBO 4acos

DJIeKTpPOHHbIe HH(ppoBbIe

No Tema ypoka Beer Koutpoabhbie | MpakTudeckne |  AAT2 oGpa3oBaTebHbIE
n/n cero padoThI padoThI H3yqeHus pecypehl

Ilepuonnueckuil 3aKOH.

| [Tepuonuueckas cucrema | bu6mmoteka [IOK
XUMHYECKHUX 31eMeHTOB /[, W. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

) CBOMCTB XMMHUYECKUX | bubmuorexa [JOK
AJIEMEHTOB TEPBBIX TPEX https://m.edsoo.ru/00adb6b6
TIEPHOIOB
Knaccudukanus u

3 | HOMEHKJIaTypa HEOpraHUIEeCKHX 1 bubmorexa IIOK
- https://m.edsoo.ru/00adb7e2
Bunpl XuMHu4eckou CBSI3U U

4 | TAIBI KPUCTAIUINYECCKUX 1 Bubmuorexa LJOK
peméToK https://m.edsoo.ru/00adbac6
KonTponbnas padota Ne 1 mo

5 teMe «IloBTOpeHue n ) |
yrayOJeHre 3HaHU OCHOBHBIX
pazzienoB Kypca 8 Kiaccay
Knaccudukanus XuMHIeCKux

6 | peakuuii o pazindyHbIM 1 Bubmiorexa LJOK
pH3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHEe O CKOpOCTH

7 XxumMudeckon peakuuu. Ilonsatue ) bu6muoteka [{IOK
0 TOMOTEHHBIX U T€TEPOreHHBIX https://m.edsoo.ru/00adbe9a
PEaKIHSIX
[ToHsiTHE O XUMHUYECKOM

8 | paBHOBecuu. DaxkTopHI, 1 Bubmorexa IIOK

BJIMAIONIHC HAa CKOPOCTH

https://m.edsoo.ru/00adc28c




XUMHUYECKOU pCaKkuu n
MOJIOKCHHUEC XUMHUYCCKOI'O
PaBHOBCCUSA

9 OKuCIUTENbHO- but6mmoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopus >neKTPOIUTHICCKOMN

10 JII/IC(I;)OHI/IEIIII/II/I.pCI/IJ'IBHI)Ie u Eﬁ;ﬁﬁiﬁiiﬁooa ded6s
CJ1a0bIe ANEKTPOJIUTHI e :

. but6mmoreka [{OK

11 | HoHHBle ypaBHEHHA peaKLHi https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT
1 OCHOBAHMI B CBETE Bu6morexa LK

. ZE:ffggﬁgiﬁggczgﬁ https://m.edsoo.ru/00add5d8
JIACCOLIMALINHI
XUMHUYeCKHE CBOMCTBA COJICH B

13 CBETE npezLCTaBneHvI/Iﬁ 00 bu6mmoreka [{IOK
AIIEKTPOTUTUICCKOM https://m.edsoo.ru/00add8b2
JIACCOIUALIAN

. but6mmoreka [JOK

14| Iomsatue o ruapomuse coneti https://m.edsoo.ru/00add9d4

15 O06o001IeHNE U CHCTEMATH3ALIHS bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas pabora Ne 1. Bubmorexa LIOK

16 | «Permrenue sKkcriepuMeHTaIbHBIX
sanam P https://m.edsoo.ru/00addbfa
Konrtponbnas padora Ne 2 o

17 Teme «IJIEKTPOIUTUYECKAs bubnuorexa [JOK
JIHCcconHanysd. XUMUYCCKHUE https://m.edsoo.ru/00addecO
pEaKIMK B paCTBOPaxX»

18 OO6m1ast xapakTepucCTUKa bubnuoteka [JOK

rajJJoreHoB. XUMHYECKHUE

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




CBOICTBA Ha NMPUMEPE XJIOpA

19

XnopoBogopoa. ComnsHast
KHCJIOTa, XUMHYECKHE
CBOICTBA, MOJIyYCHHE,
MIPUMEHEHHE

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

[TpakTnyeckas padora Ne 2 no
teme «lloyuenue conssHOU

bu6nuoreka [JOK

20 KHCIIOTBI, U3yUYEHHUE €& https://m.edsoo.ru/00ade348
CBOMCTB»

Brruncnenus no ypaBHEHUSIM

o1l XUMUYECKUX PEAKITUH, ECITH bubmuoreka [JOK
OJIH U3 pEeareHTOB JaH B https://m.edsoo.ru/00ade488
130BITKE

2 OOmas xapakTepucTuKa bubnmoreka [JOK
251eMEHTOB VIA-rpymnnsl https://m.edsoo.ru/00ade64a
AmnoTpornHbie MOIUGUKALINN
cepsl. Haxoxnenue cepsl u eé bu6mmoreka [{IOK

23 .

COCITUHEHH B PUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA CEPbI
CepoBoaopo/, CTpoeHue,

24 | bu3uUeckue U XUMHUYECKUE EHGH'I//I/OTeIéa HOK/OO de802
CBOHCTBA ttps://m.edsoo.ru/00ade
Oxcunpl cepol. CepHas

95 KHUCT0Ta, GU3UYECKUE U bu6muoreka [{IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKUE PEAKIUH,

JeKaIUe B OCHOBE
2% IIPOMBIIIJIEHHOTO CII0c00a bubnmnorexka [JOK

IIOJIy4YE€HUSI CEPHOM KUCIIOTBI.
XUMHYECKOE 3arpsi3HEHNE
OKpY>Karollleu cpeibl

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

| COCIMHCHUSMU CCPbI




Brrunciienne MaccoBoi 101U

bubnuoreka [JOK

27 BBIXO/Ia MPOJYKTa peakluu https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA
37eMeHTOB VA-rpynmbl. A30T,

28 | pacmpocTpaHeHHE B IIPUPOIL, Bubmiorexa LIOK
(bM3MUECKHE H XUMHUECKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMuak, ero (puznyeckue u

29 | XUMHYECKHE CBOICTBA, brbmaorexa HOK
MOy YeH e H IPHMEHEHHE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o

30 | reme «Ilonydyenune ammuaka, Bubmmorexa HOK
H3YUeHHE ero CROMCTRY https://m.edsoo.ru/00adf180
A3oTHas Kucora, eé

31 | dusnueckue u XUMHUYECKUE BH6H_HOTeKa HOK
CBOJiCTRA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U
COJIEl aMMOHHSI B KQUECTBE

3 MMHEpPAIbHBIX yI[O6peHI/II7L Bubnuoteka HOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYKaroIen Cpe bl
COCJTMHCHMSIMH a30Ta
docop. Oxeun pochopa (V) u

3 dbocdopHas KucoTa, bubnuotexa [JOK
(pusuueckre u XuMHUIECKHE https://m.edsoo.ru/00adf68a
CBOICTBA, MOJyuYEHUE
Hcnons3oBanue pocdaros B

34 KaueCTBE MUHEPATbHBIX Bu6muorexa IIOK
yaoOpeHuit. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
npUpoaHOi cpenbl hocharamu

35 | Yraepon, pacipocTpaHeHNE B bubnnoreka TOK

npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

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




Oxcuppl yriaepona, ux
¢buznyecKkue U XuMHYeCKue

bubmmorexa [JOK

36 ;;z%zzzs::;zzﬁigim https://m.edsoo.ru/00adfebe
okcugoM yriepoaa (IV)
. but6mmoreka [JOK
37 | YronbHas KucioTa u e€ conu https://m.eds00.ru/00ae006¢
[Tpaktnyeckas padora Ne 4 o
teMme "[lonydyeHue yriaekucioro bubmuoreka [IOK
38 ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"
[TepBoHavanbHbBIC TOHATHS 00
39 OplPaHI/I‘IeCKI/IX BEIIIECTBAaX KakK O bubmorexa IJOK
T —— https://m.edsoo.ru/00ae054¢
. bubmuorexa [JOK
40 | Kpemuuii 1 ero coeHeHus https://m.eds00.ru/00ae080a
[TpakTuyeckas padora Ne 5.
Pemenne skciepuMeHTATBHBIX bubmmoreka [JOK
41 3aja4 1o Teme «BakHeiime https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COCTUHEHHMS
Kontpomnbsnas padora Ne 3 o
42 | TemMe I<)<Ba>1<HeI7EHI/Ie HEMETaJLIbI BH6H_HOTeKa LOK
T — https://m.edsoo.ru/00ae0e18
OO1as xapakTepucTUKa
XUMHYECKUX DIIEMEHTOB —
MeTaJIoB. MeTalinueckas
43 | CBA3b U METAJIJIMUCCKas Bubmmotexa HOK
KPHCTAILIMYCCKAS PEMBTIA, https://m.edsoo.ru/00ae103e
du3nyecKkue CBOMCTBA
METAJLJIOB
XHUMHUYECKHE CBOICTBA
44 | MeETAIOB. but6mmoreka [IOK

DNEKTPOXUMHUYECKUN PsIL

https://m.edsoo.ru/00acl 156




HaHpH)KCHHfI MCTAJlJIOB

OO6mwme crmocoOb! MOTyYeHUS
MmeTtaioB. CIiaBbl.

45 Beruucnenus no ypaBHeHUSIM bubnuoreka [JOK
XUMHUYECKUX PEaKIMi, eclin https://m.edsoo.ru/00ael1156
OJIMH U3 PEareHTOB COJICPKUT
IPUMECH

but6mmoreka [JOK

46 | ITorATHE O KOPPOSHH METAIIIOB https://m.edsoo.ru/00ae1278

bubnuoreka [JOK

47 | Hlenowmre meTamst https://m.edsoo.ru/00ae14b2
Oxcubl ¥ TUIPOKCUIBI HATPUS bubnmoreka [JOK

48 W KaJnst https://m.edsoo.ru/00ae14b2
[IlenoyHo3eMeNnbHBIE METAIIIBI bubnuorexa [JOK

9| KaJIBLIUA Y1 MarHui https://m.edsoo.ru/00ael5e8
Baxneiime coeTMHESHUS but6mmoreka [IOK

50 KaJIbITUS https://m.edsoo.ru/00ael5e8
O06001IeHE ¥ cCUCTEMaTU3 AU

51 3HAHUM
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK

52 yCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 1o

53 TepMe "}KéCTKOCI”)[B BOJEI U brbmorexa LIOK
MeTOMbI 68 yeTpaHerus" https://m.edsoo.ru/00aelae8

. bubmmorexa [JOK

54 | AmoMuHMH https://m.edsoo.ru/00aelc64
AmMpoTepHbIe CBOIICTBA OKCHJIA bu6mmoreka [IOK

35 Y TUJPOKCHU]IA https://m.edsoo.ru/00aelc64

bubnuoreka [JOK

56 | Keneso https://m.edsoo.ru/00ae1d86

57 Oxcupl, THIAPOKCUIBI U COJIU bubnmoreka [JOK

xenesa (I1) u xxenesa (I1)

https://m.edsoo.ru/00ae35e6




O06001IeHNE ¥ cUCTEMaTU3 AU

58 3HAHUHU 1
[TpakTuyeckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX 1 bub6mmoreka [IOK

59 3aj7a4 110 TeMe «BakHeiime https://m.edsoo.ru/00ae3de8
METAJIIbI U UX COSTMHEHM
Berumcnenus mo ypaBHEHUSAM
XUMHUYECKUX PeaKIIid, eCliu
OJIMH M3 PEarcHTOB JaH B

60 | U30BITKE UITU COACPIKUT 1 bubmnorexa LIOK
npumMec. Berancierus https://m.edsoo.ru/00ae1750
MacCOBO# J0JIM BBIXOZa
MIPOJYKTA PEaKIIUU
O06o001IeHNEe U CHCTEMATH3ALIHS

61 3HAHUHU !
Konrpomnsnas padora Ne 4 o

62 | Teme «BaxkHeine MeTaIbl U 1
HX COCAUHEHHSI
BemecTsa u maTepuansl B bubnmnoreka [JOK

63 MMOBCEAHEBHON JKU3HU YEI0BEKA 1 https://m.edso00.ru/00ae3£50
XHUMHYECKOE 3arps3HEHUE bu6mmoreka [IOK

64 OKPYIKaIoIIen Cpebl 1 https://m.edsoo.ru/00ae4270
Ponb xumuu B pemennn bubmuoreka [IOK

65 HKOJIOTHUECKUX MPOOIeM ! https://m.edsoo.ru/00ae4270
O0001IeHEe U CUCTEMAaTU3 AU but6mmoreka [JOK

66 3HAHUI ! https://m.edsoo.ru/00ae0d0a
O000111eHIE U CUCTEMATU3AIUS bu6nuoreka [JOK

67 3HAHUH ! https://m.edsoo.ru/00adb33c
O06001I1eHE ¥ cCUCTEMAaTU3 AU but6mmoreka [JOK

68 3HAHUI https://m.edsoo.ru/00ad9cb2

OBHLIEE KOJIMYECTBO HACOB 68

110 ITPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBLHOMN
IMPOI'PAMMBI

8 KVIACC

Kox
MPOBEPSIEMOTO
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

1

ITo Teme «HepBOHa‘IaJ'IBHBIC XUMHNYCCKHNEC ITOHATHUA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TIIOHATHWA: aTOM, MOJICKYJIa,
XUMUYECKUNA DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOHAST W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS AaTOMHAas |
MOJIEKYJISIpHAsk Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBast
JOJII XUMHUYECKOTO 3JIEMEHTa B COCIMHECHHH, MOJIIPHBIH OO0BEM, XMMHUUYECKas
peakuusi, Kinaccuukamus — peakUWid:  peaKkIuH ~ COCIWHEHUS, peakKluu
pa3IokKEeHUs], peaKMy 3aMEelleHUs], peaKui 0OMEHa, 3K30- U SHIAOTEPMHUYECKUE
peakiuu, TemaoBod HG(EeKT peakuu, pacTBOpP, MaccoBas JOJs BeIIeCTBa
(TporieHTHAs KOHIICHTPAIIKs) B PACTBOPE

1.2

HWIUTIOCTPUPOBATH B3aUMOCBA3bL OCHOBHBLIX XUMHWYCCKUX MHOHATUU U MMPUMCHATH
OTH MIOHATHS IIPHU OIMMMCaHWHN BEIICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIHUKY JUISI COCTaBIICHUS (OPMYII BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEaKIui

1.4

PACKpPBIBATE CMBICJT 3aKOHOB COXPAaHCHHA MACChbl BEIICCTB, ITIOCTOAHCTBA COCTaBa,
ATOMHO-MOJICKYJISIDHOTO YYCHHS, 3dKOHA ABora;[po

1.5

ONpeacIAThL BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCANMHCHUAX

1.6

KJIACCU(UITUPOBATH XUMUYECKUE peaKinu (TI0 YUCITy U COCTaBY yUACTBYIOIIHUX B
PEaKIMK BEIIECTB, IO TEIJIOBOMY (D deKTy)

1.7

BBIYUCIIATh OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI BEILICCTB

1.8

BBIUUCIIATH MACCOBYIO JOJIKO XMMHUYCCKOI'O 3JICMCHTA I10 q)opMyne COCAUHCHNA,

1.9

BBIYUCIIATD MAaCCOBYHO JTOJIFO BEIICCTBA B PaCTBOPEC

1.10

MIPUMEHATh €CTECTBEHHOHAYYHBIC METO/IbI MIO3HAHUS — HAOJI0IEHNE, U3MEPEHHE,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICJICHHBIN)

ITo Teme «BaxHeiime npeacTaBUTEIM HEOPTAHUUECKUX BEILIECTB)

2.1

pPacKpbIBaTb CMBICI OCHOBHBIX XHUMHYCCKHX MTOHSITHIA: OKCHa, KHUCIIOTa,
OCHOBaHHC, COJIb

22

OIPEAETATh MPUHAUIEKHOCTh BEIIECTB K ONpPEAETIEHHOMY KIJIACCy COEIMHEHUI
1o hopmynam

2.3

KJIaCCU(UIIMPOBATH HEOPTAaHUYECKUE BEILIECTBA

24

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA  BEIIECTB
pa3IM4YHBIX KJIACCOB, IIOATBEP)KJas ONHMCAHHWE MPUMEPAMU MOJIEKYJISIPHBIX
YpPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

2.5

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX KayeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHUMHUYECKUX IMPEBPAIICHUI B Pa3IUIHBIX
YCIIOBUSIX

2.6

clIeIoBaTh MpaBUIaM TMOJIb30BAHUS XUMHUYECKOW MOCYI0M M J1ab0paTOpHBIM
o0opyIoBaHuEM, a TaKKe MpaBUiIaM OOpAIICHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSMH IO BBINOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10
MOJTyYEHUI0 M COOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA W KHCIOPOJA),




[PUTOTOBJICHHIO PACTBOPOB C ONMPEICIEHHOW MacCOBOH J0JIel pacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATL U IMPOBOJUTH XHUMHUYCCKUC OKCIICPUMCHTBHI 110
pacro3HaBaHHUIO PACTBOPOB MIEJIOYEH M KHUCJIOT C TOMOIIBI HHINKATOPOB
(makmyc, GpeHondTaNenH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUECKON peakLuu

ITo Teme «llepmonnueckuii 3akoH W Ilepumonnueckas cucTeMa XUMHUYECKHX
anementoB J[. M. MenneneeBa. CrpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCIINTENTBbHO-BOCCTAHOBUTENIBHBIE PEAKIIAN

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSATHUH: AApO aToMa, 3JI€KTp0HHLIﬁ
cIIoM arToMa, aTOMHasn 0p6I/ITaJ'II), paanycCc atoMa, XUMHUYCCKas CBA3b, IIOJIPHAA U
HCIOJIsIpHAd KOBAJICHTHAA CBA3b, SJICKTPOOTPULATCIIBHOCTh, MOHHAA CBA3b, UOH,
KaTHOH, aHUOH, CTCIICHb OKUCJIICHUA

32

KJ'IaCCI/ICbI/IHI/IpOBaTB XUMHNYCCKUEC DJICMCHTHI

33

OINMCHIBATh U XapakTepusoBaTh TaOnuuHyio (opmy Ilepuonmueckoil cucremsl
XUMHUYECKHUX JIEMEHTOB: Pa3jinyaTh MOHATUS «TJaBHas moarpymnna (Arpyrrma)»
u «noboyHast noarpynmna (brpynma)y, «Mmasbie» U «60IbIINe)» TePHOIbI

34

packpeiBaTh  cMmbica  [lepuonmueckoro  3akona  J[.MI.  Menneneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJUYECKON  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKUX 2JIEMEHTOB OT UX MojoxkeHus B [lepuoanueckoil cucreme

3.5

COOTHOCHUTh OOO3HAYCHHUsS, KOTOphIe HMEIOTCS B Tabmmie «llepuomnmyeckas
cucteMa xuMuuyeckux sneMeHtoB J(.M. MenneneeBa» ¢ 4HMCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsl
s1pa, o0IIee YUCII0 IEKTPOHOB U paCIpeIelICHHE UX 10 JIEKTPOHHBIM CIIOSIM)

3.6

OMnpeacIATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

3.7

OIIPCACIIATL BU XUMHUYECKON CBSI3U (KOBaJIeHTHaSI u I/IOHHaﬂ) B HCOPraHNMYCCKUX
COCIMHCHUAX

9 KUIACC

Kon
NpoBepPseMoOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHus

1

IIo Teme «BGI_I_IGCTBO 1 XUMHWYCCKaA pCaKIus»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX IOHSATHI: PacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, IIEKTPOIIMTHUECKAs AUCCOLMAINS, PEaKIIM HOHHOTO OOMEHa,
KaTaJn3aTop, XUMHUUECKOE paBHOBECHE, 0OpaTUMBble U HEOOpaTUMBbIE pEaKIHH,
OKHCJIUTEIIbHOBOCCTAHOBUTEIIBHBIE DPEAKLUN, OKUCIUTENIb, BOCCTAHOBUTEIb,
OKHCJIEHHE U BOCCTAHOBJICHHE, AJIJIOTPOIHSL, aM(POTEPHOCTh, XUMHUUYECKasl CBSI3b
(KoBaJIGHTHAsi, NOHHAsI, METAJUIMUECKasA), KpUCTAININYecKasl PeIIETKa, CIUIaBbl,
CKOPOCTb XUMUYECKOU PEAKIINU

1.2

HWIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MTOHATHH U IIPUMCHATH
OTU MMOHATHS IIPU OIMMMCAHUHN BCIICCTB U UX HpCBpaH_[eHI/Iﬁ

1.3

COCTaBIIATh YPAaBHEHUS DJIEKTPOIUTHYECKON TUCCOLMALNN KHACIIOT, IEJI0YeH U
COJICH, MOJIHbIE U COKpAIEHHBIC YPABHEHUS PEaKIfii HOHHOro oOMeHa

1.4

pacKpbIBaTh CYILITHOCTh OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peaxiuii
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIHi

1.5

IIPpOBOIUTD paC‘{éTLI 110 YPpaBHCHHIO XUMHUYECKOU pCakumn

ITo Temam «HemMeTamis! u UX coeqUHESHUS» U « MeTallibl U UX COCANHCHU A




2.1

XapakTepu30BaTh (OMHCHIBaTh) OOmMMKE W CHEMU(PUUECKHE XHUMHUUYECKHE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXKIAAs OMUCAHUE MPUMEPAMH
MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHEHHUH COOTBETCTBYIONIMX XUMHUYECKUX
peakumit
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COCTaBJIATH YpaBHCHUA peaKHHﬁ, IMOATBCPIKAAOIINX CyILIECTBOBAHUC
TCHETHUYCCKOM CBSI3U MCKY BCHICCTBAMU PA3JIMIHBIX KJIACCOB
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IMPOrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTH OT HUX CTPOCHU,
BO3MOXXHOCTH IMMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX
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ClIeZIOBaTh TMpaBWJIaM TOJH30BAHUS XHMHUYECKOH IMOCYIOH M J1aOOpaTOPHBIM
000pyIOBaHUEM, a TAK)KE TPABUIIaM OOpAIICHUs C BEIIECTBAMU B COOTBETCTBHU
C HMHCTPYKIUSAMU 110 BBIIIOJIHCHUIO JIaGOpaTOpHBIX XUMHUYECCKUX OIIBITOB IIO
MOJIYYCHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIESCTB (aMMHAaKa M YTIICKHCIIOTO
rasza)

2.5

[IPOBOJUTH PEAKLUU, IOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB PA3JIMYHBIX
BEIIECTB: PAacHO3HaBaTh ONBITHBIM MyTEM XJIOPHI-, OpOMUJ, HOAUN, KapOOHAT,
¢docdar, cunukar, cynbdar, THAPOKCHIMOHBI, KAaTHOHBI AMMOHMS, HOHBI
M3YYEHHBIX  METauIOB,  NPHUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKHUX BEILIECTB

ITo Teme «XuMus 1 OKpy>Karoias cpear»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMmuueckux nonarui: IIJIK Bemecrsa;
KOPpO3Usl METAJIJIOB
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MIPUMEHSTh OCHOBHBIE ONEpALMM MBICIUTEIBHON NEATENIbHOCTH — aHaIU3 U
CHHTE3, CpaBHEHHE, 000O0IIeHHEe, CUCTEMATH3allhio, BBIIBICHUE MPUYMHHO-
CIIEICTBEHHBIX CBSA3€M — M H3Y4EHMs] CBOMCTB BEIIECTB M XMMHYECKUX
peaKIMii; ecTeCTBEHHOHAYUHbIe METO/Ibl IO3HAHUS — HAOJIOACHNE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 31eMEHT COAEP/KAHUSA

1

HepBOHa‘IaJ'II)HBIe XHUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B JKM3HHU YEJIOBEKa. XMMHS B CHUCTEME HayK. lTena u
BeniecTBa. GU3nyecKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIIECTB

1.2

Ilousstne o MeTojgax mo3HaHusg B xuMHH. UucTele BemectBa U cMecH. CriocoObl
paszaenenus cMecen

1.3

ATOMBI U MOJIEKYJIbl. XMUMHYECKHE 3JIEMEHTBl. CHMBOJBI XUMHUYECKHX JJIEMEHTOB.
[IpocTblie U cioXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuaeckas Q)opMyna. BanenTtHOCTP aTOMOB XWMHWYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocutenpHas aroMHas Macca. OTHOCHTEIbHAsS
MOJICKYJIsIpHAsA Macca. MaccoBas JO0JIA XUMHUYCCKOI'O 3JICMCHTAa B COCIMHCHHNHN

1.5

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anmMocBsA3b KOJIMYECTBA, MacChl U
yuclia CTPYKTYpHBIX €AMHUIl BemiecTBa. Pacu€tsl mo QopmynaM XUMUYECKUX
COCIMHEHUI

1.6

dusnyeckue M XUMHUYECKUE SIBJIEHUS. XUMHUUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHMsl MaccChl BellecTB. XuUMHUYecKue ypaBHeHMs. Knaccupukanus XMMHYECKHX
peakuuii (COeAMHEHUS, PA3I0KECHUS, 3aMEIIICHIS, OOMEHa)

1.7

XUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOW MOCYJION, C MpaBUIaMHU pabOThI
B JJabopaTopuu U mpuéMamu oOpalIeHus ¢ JJabOpaTOpHBIM 000PYI0BAaHHEM, U3YUYECHUE U
onucaHue (U3NYECKUX CBOWCTB 00pa3l0OB HEOPraHMYECKUX BEIIECTB, HaOIIOAeHUE
¢u3nveckux (TUIaBJIeHWE BOCKA, TassHUE JIbJa, PACTUPAHHE caxapa B CTYIKE, KUIICHUE H
KOHJIEHCAllUs BOJIbI) U XMMHUYECKHUX (TOpEHHE CBEUYH, MPOKATMBAHUE MEJHOM MPOBOJIOKH,
B3alMOJICIICTBHE Mela C KHCIOTOM) SIBIIEHUI, HAOJIOJEHUE U OIMCAaHUE IPU3HAKOB
NPOTEKaHUs XUMMUYECKHX peakuui (pas3okeHHe caxapa, B3aUMOJIEWCTBUE CEpHOU
KHUCJIOTBl C XJIOpHIOM Oapusi, pasnoxkeHue runpokcuaa meau(ll) mpum HarpeBanuwm,
B3auMoJielicTBHe kene3a ¢ pactBopoM conu menu(Il), usydenne crnoco®oB pasaeneHus
cMecel (C TIOMOIIBIO MarHuTa, (QWIBTPOBAHWE, BBIMAPUBAHUE, JAWCTUIUISIINS,
xpomarorpadusi), MpOBEAEHUE OYUCTKU TOBAPEHHOW COJM, HAOIIOJEHUE U ONHCAHHE
pE3yNbTaTOB IPOBEAEHUS OIbITA, MUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MAaccChl,
co3JlaHie MoJiesIel MOJIEKYJ (I1apOCTEPKHEBBIX)

Baxwueriume npencraBuTen HEOPraHUYECKUX BELIECTB

2.1

Bozngyx — cmech razoB. CocraB Bo3ayxa. Kuciaopog — 31€MEHT U NPOCTOE BEILIECTBO.
Haxoxxnenue kuciopoja B mpupoje, (pu3ndeckue M XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcunsl. Ilpumenenune kuciaopoma. CrocoObl MOMy4YeHHS KHCIOpoJga B
nabopaTopud M INpoMblluleHHOCTH. KpyroBopor kuciaopoxa B npupoae. O30H —
AJUIOTPONHASL MOJU(PHUKAIMS KUCIOPOaa

2.2

TemnoBoit 3pdexT XuMHUyecKoll peakuuu, TEPMOXHUMHUECKHE YpPaBHEHMS, S5K30- U
SHAOTEPMUYECKUE peaKMU. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSI
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Bonopon — aneMeHT u ipocToe BelecTBo. HaxoxneHne Boiopoia B pupo/e,
(bu3MUECKre U XUMHUECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI mosryueHust. KucioTsl u
conu
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MossipHblii 006EM Ta30B. Pacu€Thl M0 XUMHUUECKUM YPaBHEHUSAM

2.5

dusnyeckue cBorcTBa BOoAbl. Boma kak pactBopurens. PactBopbl. HacblllieHHbIE U
HEHACBIIIEHHBIE PaCTBOPHI. PacTBOpUMOCTH BelIeCTB B BoAE. MaccoBasi 0Jisl BEILIECTBA B
pactBope. XuUMHUecKue cBOMCTBa BoAbl. OcHOBaHuA. Ponb pacTBOpoB B mpupojae U B




XKHU3HU YenoBeka. KpyroBopoT Bojibl B mpupoze. 3arpszHeHue IpupoHbix Boa. OxpaHa u
OUYKCTKA MPUPOJIHBIX BOJI

2.6

Knaccudukanus Heopranumueckux coenuHeHud. Oxcuabl. Knaccuduxanus OKCHAOB:
cojeoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) H Hecoseo0pas3yromIre.
Homenknarypa okcuaoB. dusnyeckue W XMMHUYECKHE CBOHCTBAa OKCHIOB. llomyueHne
OKCHIOB

2.7

OcHoBanus. Knaccudukaiuss OCHOBaHWM: MIETOYM U HEPACTBOPUMBIE OCHOBAHWSL.
Homenknarypa ocHoBaHuil. @u3nyecKMe W XHUMUYECKHME CBOMCTBA OCHOBAHWM.
[Tonydyenue ocHOBaHMI

2.8

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @uznueckue 1 XuMu4eckue
cBoyicTBa KUCJIOT. Psan aktuBHocty MerasuioB H.H. bekerosa. ITosydenue kucior
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Comu. Homenkiatypa coneil. @uznueckue 1 XuMudeckue cBorctsa coneil. [lonyuenne
conen

2.10

I'eneTnyeckas CBA3b MCXKY KJIaCCaMU HCOPTaHUYCCKUX COeIMHEeHUN

2.11

XUMUYECKUI HKCIIEPUMEHT: KadeCTBEHHOE OIpEICNICHHEe COACpKaHMUsS KHUCIOpOoJa B
BO3/AyXe, NOJy4YeHHE, cOOMpaHWe, pAclO3HABAaHHE W HW3yYEHHE CBOICTB KHCIOPOAA,
HaOJI0/ICHUE B3aMMOJICUCTBUS BEUIECTB C KHUCIOPOJIOM M YCIIOBUSI BO3HUKHOBEHUS U
MpPEeKpaIeHus: TopeHus (ToXkapa), 0O3HAKOMIICHUE ¢ 00pas3laMu OKCUIOB U OIHMCAHUE UX
CBOMCTB, MOJy4YeHHE, COOMpaHUE, pAacClO3HABAaHWE W H3YYCHHE CBOWMCTB BOJOPOJA
(ropenue), B3aumojiericTBre Bogopoaa ¢ okcuaom Menu(ll) (Bo3aMokHO HCHONb30BaHUE
BUJICOMATEpPHANIOB), HaOmOJeHNe 00pa3lloB  BEIIECTB  KOJIWYECTBOM |  MOIb,
UCCIIeIOBAaHNE OCOOCHHOCTEW PACTBOPEHHUS BELIECTB C PA3IUYHOM PAaCTBOPHUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPEEsIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA,
B3aUMO/ICHCTBUE BOJIBI C METaUIaMH (HATPUEM U KaJibLiueM) (BO3MOKHO UCIOJIb30BAHUE
BUJICOMATEPHAIIOB), OINpEICIEHUe pPACTBOPOB KHUCIOT M WIEJIOYed C IOMOIIBIO
WHAWKATOPOB, MCCIEA0BaHNE 00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HAOIIO/ICHUE W3MEHEHHUS OKPACKH HWHAMKATOPOB B PACTBOPAX KHUCIOT W IIEI0Yei,
n3yueHue B3aumopeiicTBus okcuna menu(ll) ¢ pactBopoM cepHO KHUCIOTHI, KHCIOT C
MeTaJllJlaMH, peakuuid HeWTpanu3aluu, MOJyuYeHHe HEepacTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO METajlla APYruM M3 pacTBOpa COJH, PEUICHUE SKCIEPUMEHTATBHBIX
3aja4 1o reMe «BaxkHeiue Ki1acchl HEOPraHU4eCKUX COeTUHEHUID)

[Iepnonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHU4ECKUX 3i1eMeHToB [[.1.
Menpeneesa. CtpoeHue aToMoB. XuMudeckas cBsi3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

IlepBble MONBITKM KiIaccH(UKAUM XUMHUYECKUX »dJeMeHToB. [loHsTHe o0 Trpynmax
CXOJHBIX AJIEMEHTOB (LLEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METAIIJIbI, TaJOTeHbl, HHEPTHBIE
rasbl). DJI€MEHTBI, KOTOpbIe 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCUIBI
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[Tepuonuueckuii 3akoH. Ilepuommnueckas cucremMa XUMHUYECKHX dsemeHtoB JI.M.
MenneneeBa. KopoTkomepuonnas u anuHHONepuonHas ¢opMbl [lepuoanyeckoit
cuctembl xumudeckux snementoB .M. Menaeneesa. [lepuoasl u rpynmnsl. Guznueckuii
CMBICJI TOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA
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Crpoenne artomoB. CocraB aromHbIX szaep. HM3orombl. Onektponsl. CrpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMUYECKUX 3JaeMeHTOB llepuonnueckoit
cucrembl JI.MI. MenneneeBa. XapakTepuCTUKAa XHMHYECKOI'O 3JIEMEHTa IO €ro
nostoxkeHuto B [lepnognyeckon cucreme /.M. Menneneena
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3aKOHOMEPHOCTH M3MEHEHMSI paJlyca aTOMOB XMMUYECKUX IEMEHTOB, METAJNINYECKUX
U HEMETAUIMYECKMX CBOMCTB MO IpynmaMm M rnepuoaaMm. 3HadeHue lleproamdeckoro
3akoHa U Ileprogudeckol CUCTEMBI XUMHUYECKHMX JJIEMEHTOB MUl Pa3BUTHUS HAYKH U
npaktuku. J[.M. MenneneeB — y4€HbIl U IpaKJaHUH




3.5

Xumuueckas CBSI3b. KoBanenTHas (monspHast U HEnoJsipHas) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

CreneHb OKHUCJICHU. OKHCIUTEIFHOBOCCTAHOBUTEILHBIC peaknuu. Hpoueccm
OKMCJICHHS U BOCCTaHOBJICHHUA. OKHCIUTEIIH U BOCCTAHOBUTCIIH

3.7

XUMHUYECKUN DKCIEPUMEHT: HM3y4YeHHE OOpaslloB BEIIECTB METAIOB U HEMETAIOB,
B3aUMOJICHCTBUE THAPOKCHIA IMHKA C PACTBOpPaMHU KHCIOT M IIEJIOYeH, MPOBEACHUE
OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
(ropeHue, peakiiu pa3IoKEHUs, COCTUHCHHS )

9 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS

1

BemectBo u xumuueckas peakuus. [loBropenne

1.1

Ilepnonnueckuit 3akoH. Ilepmoauueckass cucreMa XuMH4Yeckux dnemeHtoB JI.M.
MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPHUOJOB, Kaus, KAIBLM U UX COCIMHEHUN B COOTBETCTBUU C
I10JIO’KEHUEM 3JIEMEHTOB B [lepuonyeckoil cucteMe U CTPOEHUEM UX aTOMOB

1.2

CrtpoeHue BemiecTBa: BHUABI XUMHUYECKOW CBsI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTA/UIMYECKOW pEmETKH M BUAA
xumuueckon cBs3u. Kiaccubukanus M HOMEHKIaTypa HEOPraHMYECKHUX BEIECTB
(MexnyHapogHas W TpUBHaJbHas). XUMUYECKHE CBOWCTBA BELIECTB, OTHOCSIIMUXCS K
pa3IM4yHBIM  KJaccaM  HEOPraHWYEeCKHX  COCIMHEHMM,  TI'EHEeTHYeCcKas  CBS3b
HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanus XuMU4ecKuX peakiii o pa3iIndHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
YUYaCTBYIOLIMX B PEAKIIMU BEUIECTB, MO TEIUIOBOMY 3((deKTy, Mo M3MEHEHHUIO CTereHel
OKHUCJICHHUS XMMHMYECKHUX DBJIEMEHTOB, MO OOpaTHMOCTH, IO YYacTHIO KaTalu3aTropa).
OK30- W DJHIOTEPMUYECKUE pEAKLUH, TepMOoXUMUYeckue ypaBHeHHs. [loHsTHE O
CKOPOCTH XMMHUYECKOW PEaKIInU

1.4

[TonsiTue 00 o0OpaTUMBIX M HEOOpaTHUMbBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOI'€HHBIX M TETepOreHHbIX peakiusx. [IoHATHE O XUMHYECKOM paBHOBECHUM.
@®akTophl, BIAMIIOIIME HA CKOPOCTh XMMHMYECKON pEeakluu U IMOJIO)KEHWE XUMUYECKOTO
paBHOBECHS

1.5

OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIE pe€akuunu, 3J'I€KTpOHHLII71 0ajlaHC OKHCJIHTEILHO-
BOCCTAaHOBUTEIbHOM pCaKknuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIINTCIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaxunﬁ C UCITOJIB30BAHUCM MCTOAA SJICKTPOHHOI'O OajnaHca

1.6

Teopust 37AEKTPOIUTUYECKON AUCCOLUALIMH. DIIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
aHUOHBL. MexaHu3M JUCCOLMAIMY BEIIECTB C Pa3JIUYHBIMU BHJIAMH XUMUYECKOHN CBSI3H.
Crenens nucconuanuu. CUIbHBIE U cladble dIEKTPONHTH. Peaknuu moHHOTO oOMEHa.
VYcnoBus mpoTekaHus peakluid MOHHOTO OOMEHa, IMOJIHbIE M COKpalI€HHbIE HOHHBIE
ypaBHeHHs peakuuii. CBoicTBa KMCIOT, OCHOBAHHM M COJIeH B CBETE MpPEJCTaBICHUN 00
ANEKTPOIUTHYECKON nauccormanuu. KayecTBeHHble peakinuu Ha WOHBL. [loHsiTe O
TUAPOIN3E COJIEH

1.7

XUMHUUECKUH 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJCIISIMH KPHCTAIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAJIOB (Tpadura W anMasa), CIOKHBIX
BEIIECTB (XJOpHJa HATpHs); HCCIEAOBAHHE 3aBHUCHUMOCTH CKOPOCTU XMMHUYECKOH
peakiuu OT BO3JCHCTBUS pa3jMUYHBIX (PAKTOPOB; HCCIIEIOBAHUE AIJIEKTPONPOBOJIHOCTU
pacTBOPOB BELIECTB, Mpoliecca TUCCOLHMALMU KHUCIOT, IIeJoYed U cojiel (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IPOBEJCHUE ONBITOB, UJUIFOCTPUPYIOLIUX MTPU3HAKU
NPOTEKaHUs peakuuil HMOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIJEJICHHE Trasa,




oOpa3oBaHHe  BOJIbI);  ONBITOB, HWUIIOCTPUPYIOIIUX  MPUMEPHl  OKUCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuil (ropeHue, peakluu pa3jokKeHUs, COCIUHEHHUS);
pacro3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX DPEAKUUN Ha
MOHBI;, pEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4

Hemertannsl 1 ux coeIUHEHUS

2.1

OO6mass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
cteneHu okucieHus. CtpoeHue u (pu3ndeckre CBOMCTBA MPOCTHIX BEUIECTB — IaJOr€HOB.
XvUMHYecKHe CBOWMCTBAa Ha MpUMepe Xjopa (B3auUMOJEHCTBME C METaJUIaMH,
HeMeTallaMH, 1ienodaMu). Xnopoogopoa. CoisiHasg KHCI0Ta, XUMUYECKUE CBOMCTBA,
noJjlyueHue, npumeHeHue. JleiicTBue XJjiopa U XJIOPOBOJOPOJAa Ha OpraHU3M 4eJOBeKa.
Baknenmme xJIopupl 1 UX HaX0XACHNUE B IPUPOJIE
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OO6mas xapakrepucTtuka 3jeMeHTOB VIA-rpymnmbel. OcoOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucienus. Ctpoenue u pusnyeckre CBOCTBa MPOCTHIX BEIIECTB
— KHCJOpOJa U cepbl. AJJIOTPONHbIE MOAU(PUKALIUU KUCIOPOJa U cepbl. XUMHUECKHE
cBoiicTBa cepbl. CepoBOJOPO, CTPOCHUE, (PU3HUECKIE U XUMUYECKHE CBOHCTBA. OKCHIBI
Cepbl KaK MpEeACTaBUTENN KHUCIOTHBIX OKCcUAOB. CepHasi KucioTa, (uU3NYECKUE U
XMUMUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTEINS KJIacca KUCIOT M CenUu(UIeCcKue).
XUMUYECKUE peakluu, JieXkallue B OCHOBE IPOMBIIIJICHHOIO CHOC00a MOMyuYeHus
cepHoil kucnothl. IIpumenenne. Coau CEpHON KHMCIOTHI, KayeCTBEHHAsl pPEaKLMsl Ha
cynbdar-uon. Haxoxnenue ceppl U e€ coeAMHEHUH B mpupone. XHUMHUECKOE
3arpsi3HEHUE  OKpYXKarolled cpeibl COEAMHEHUSMU cepbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €ro NMpeA0TBpAIlleHuUs
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OOmas xapakTepucTuka 3JeMeHTOB VA-Tpymnmnbl. OcCoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble CTEINEHU OKUCIIEHUs. A30T, paclpocTpaHeHHEe B MpuUpoje, puzndeckue u
XHUMHYeCcKHe cBoiicTBa. KpyroBopor azora B mpupope. AMMHAK, €ro (QHU3MYECKUE H
XMMUYECKHE CBOMCTBA, MONTy4YeHUEe U npuMmeHeHue. Comu aMMOHUS, UX (U3HYECKHE U
XUMHYECKHE CBOMCTBA, NpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbI aMMOHUS.
A3oTHasg KucnoTa, e€ mojy4yeHue, (pu3ndeckrue M XMMHUYECKue CBoicTBa (o0Imue Kak
Ipe/ICTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJICH
aMMOHHUSI B KayecTBE MMHEPAJbHBIX yA0OpeHMH. XHUMHUYEecKoe 3arpsizHEeHHe
OKpYXarolle cpelpl COEIUHEHUSMHU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3YyXa,
MOYBBI U BOJJOEMOB)
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®docdop, amnorpornubie Mmoaudukanun Gochopa, puznueckre U XUMUIECKUE CBOWCTBA.
Oxkcun ¢ochopa(V) u dochopnas kucnora, pusmueckne U XUMUYECKHE CBOWCTBA,
nosryuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OpEHUI
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OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmsl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapaKTepHble  CTENEHHW  OKHUCICHHUS.  YTIEepoAd, aJUIOTPOINHbIe  MOAU(DUKAINH,
pacrpocTpaHeHHe B TpUpojae, (PHU3MUECKHE W XHMHUYECKHE CBOMCTBA. AacCOpOIHAL.
KpyroBopor yraepoaa B mpuposae. Okcuibl yriaeponaa, ux (pu3nueckue U XUMUYECKUE
CBOWCTBA, JCHCTBUE HA KUBBIC OPraHU3MBbI, MTOJYyYCHHE M IPUMEHEHHE. DKOJOTHUECKUE
npo0iieMsbl, cBsizaHHbIe ¢ okcujaoMm yriepona(IV); rumoreza rio0albHOTO MOTEMJICHUS
KIIUMaTa; MApHUKOBBIA 3¢ (dekr. YrompHas KucIoTa U e€ comm, ux (usndeckue u
XUMHUYECKHE CBOMCTBA, MOJTy4YeHHe U puMeHenne. KauecTBeHHas peakiiys Ha KapOoHaT-
nonsl. Vcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUICHHOCTH U CEIBCKOM
XO35IUCTBE

2.6

[lepBoHavasibHBIC TTOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCIMHEHHUSX yTiepojia
(MertaH, 5TaH, ATUJIEH, alleTHIICH, dTAaHOJ, TTUIEPUH, YKCyCcHas kuciorta). X cocraB u
XUMHUYECKoe cTpocHHe. [IoHATHEe 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX: )KHpaX, OCIKax,
YIJIEBOJAX — U MX POJIM B )KM3HU 4esoBeKa. MaTepuallbHOEe €IMHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCIMHEHUI




2.7

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOICTBa, MOJyYE€HHE M MPUMEHEHHUE.
Coenunenus kpemHusi B npupoje. OOmue npeacraBieHus o6 okcunae kpemausi(IV) u
KpeMHUEeBOM  kucinoTre. CHIUKaThl, WX HCIONb30BaHHE B OBITY, MEIULUHE,
MPOMBIIUICHHOCTU. BaxkHeH1e cCTpouTeabHble MaTepUaIbl: KEpaMUKa, CTEKIIO, LIEMEHT,
Oeron, xkene3o0eroH. [IpoOnembl 0e30MacHOrO0  HUCHOJIB30BAHUS  CTPOUTEIBHBIX
MAaTEpHAJIOB B TOBCEIHEBHOM KU3HU

2.8

XUMHUECKUH 3KCIIEPUMEHT: H3y4deHHe OOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB
COJITHOM KHCJIOTBHI, MPOBEJCHHE KAYECTBEHHBIX pEAaKIUM Ha XJOPUIA-UOHBI U
HaOJIoIGHUEe MPU3HAKOB MX MPOTEKaHMs; OMBITHI, OTpaxkaromue Qusnyeckue u
XUMHYECKHE CBOICTBAa TaJIOTEHOB M HX COEAMHEHUH (BO3MOYKHO HCIOJIb30BAHUE
BUJEOMATEPHAJTIOB);  O3HAKOMJIEHME C  obOpa3uamu  XJIOpPUIOB  (TaJOreHUIOB);
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COCOUHEHHSIMH (BO3MOXKHO HCIOJb30BaHUE
BUJEOMATEpHAJIOB); HaONIOJEHUE Tpolecca OOyIiIMBaHUs caxapa IOJA JAECHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KUCJIOTHI, U3yYEHHE XMMHUYECKUX CBOMCTB pa30aBiICHHOMN
CEpHOW KMCJIOTHI, IPOBEIEHNE KaueCTBEHHOM peakiMy Ha CyJib(paT-uOH M HaOIro/eHue
NpU3HaKa e€ MpOTeKaHus; 03HAKOMIICHHE ¢ (PM3NIECKUMHU CBOWCTBAMH a30Ta, hocdopa u
UX COCTUHEHUH (BO3MOXKHO MCIIOJIb30BaHME BHUEOMATEpHaloB), 00pa3liaMu a30THBIX U
dbocdopHBIX yIoOpeHUii; MmolydeHne, coonpaHue, paclio3HaBaHUE W M3YUYCHHE CBOWCTB
aMMMaKa; NpOBeIeHUE KadeCTBEHHBIX pPEaKLUMH Ha HMOH aMMOHUS U (ocdaT-uoH U
M3y4YEHUE INPU3HAKOB MX IMPOTEKAHUs, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHCJIOTBl ¢ MEJbI0 (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPUANIOB); U3yUCHHE MOAEIeH
KPUCTAUTMYECKUX PEIIETOK anmasa, rpaduta, QyiepeHa; 03HaKOMIEHHE ¢ TMPOIECCOM
aJcopOLMM  PAacTBOPEHHBIX BELIECTB AaKTHUBHUPOBAHHBIM YIVIEM U YCTPOMCTBOM
[IPOTUBOTra3a; MoIy4eHue, cooupaHue, paclio3HaBaHUE U U3YUYEHHE CBOWCTB YTIIEKUCIOrO
rasa; IpoBeJIeHHE KaueCTBEHHbIX peakiUii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE
NPU3HAKOB  MX  MPOTEKaHMs;  O3HAKOMJIEHME C  MPOAYKIMEH  CHIMKAaTHOU
IIPOMBIIIJICHHOCTH; PEIIEHUE DOKCIEPUMEHTAIBHBIX 3ajad 1o TeMme «Baxneimue
HEMETAJUUIbl U UX COCTUHEHUS)

MeTamisl ¥ UX COSAUHEHUS

3.1

OOmast XapakTepuCcTUKa XMMHUYECKMX OJJIEMEHTOB — METaJJIOB HAa OCHOBAaHMU UX
nosioxenus B llepuonnueckoi cucreMe xumuueckux sineMeHToB [[.M. Menneneesa u
ctpoeHuss atoMoB. CrpoeHue MeTtaioB. Meramudeckass CBS3b M METaUIMYECKas
KPUCTAJIIMYECKAsl PEIIETKA. DIEKTPOXUMHUECKUN PsiJi HAIPSDKEHUN METAIIOB
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dusnueckre U XMMUYECKHE CBOMCTBA MeTalioB. O01Me crocoObl MOJTyuYeHUs] METAIIJIOB.
[ToHsiTE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl
(cTanp, 4yryH, AIOPAITIOMUHUIN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIUIEHHOCTH
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[[{erounble MeTaJIBL: MOJIOkKEHUE B [lepnoanueckod CUCTEME XMMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, CTpoeHHE HX aTOMOB; HaxoxJeHUe B Ipupoje. Pusznuyeckue U
XUMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpust U Kanust). OKCUIbI U THAPOKCUABI HATPUS U
kayud. [IppuMeHeHne MenoYHbIX METauloB U UX COCIUHEHUN

3.4

[IlenoyHo3emMenbHbIE METAUIbl MAarHUM W KaJblui: TosiokeHue B Ilepuomnueckoi
cucreme XumMudeckux aneMeHtoB [[.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HaX0XJICHUE
B mpupojie. Ou3nueckue M XHMHYECKHE CBOMCTBA MarHus M Kajiblud. Baxkheimme
COCIMHEHUS Kalblusg (OKCHUJ, THAPOKCUI, coiid). JKECTKOCTh BOJABI M CHOCOOBI €€
yCTpaHEeHUst

3.5

AmomuHuit: nonoxxenue B Ilepuoaunueckoit cucreme XuMHuUeckux siemeHTon JI.M.
MenneneeBa; CTpoeHUE aToMa; HaxoxkaeHue B npupone. dusmyeckue m XUMHUUYECKHE
cBOMCTBA almoMUHUS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUAPOKCH 1A aTFOMUHUS

3.6

Kenezo: mnonoxkenue B Ilepumonmyeckoit cucrteme XUMHUYECKUX dnemeHToB JI.U.
MeHnneneeBa; CTpOCHUE aTOMa; HAXOXIECHHE B mpupojae. PU3NYECKHE U XUMUYECKUE




cBoricTBa xkene3a. Okcupl, THapokcuasl U conu skenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U NOJIy4YEHUE

3.7

XUMHUYECKUN HSKCIIEPUMEHT: O3HAKOMJICHHME C OOpa3llaMd METaJUIOB M CIUIABOB, HX
(U3HYECKUMHU CBOWMCTBAMHU; HW3YYCHHE DE3YJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO
UCTIOJIb30BaHUE BHUICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOICHCTBUSI OKCHA KAIIBIUS U
HATPUS C BOJIOH (BO3MOXKHO HCIIOJIb30BAaHME BHICOMATEPHAIIOB); UCCIIETOBAHIE CBOMCTB
XKECTKON BOJBI; MpOIECca TOPEHUs Kele3a B KHUCIOpoAe (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAYEeCTBEHHBIX PEAKIIMA HAa WOHBI (MarHus,
Kanblusl, amoMuHus, nuHKa, sxkeneza(ll) w xemesa(Ill), memu(Il); HaGmrogeHme u
ONHMCAHNUE TIPOIECCOB OKPAIIMBAHWS IUTAMCHW HWOHAMH HATPUS, Kadusd W KaJbIUs
(BO3MOXXHO HCIOJIb30BaHUE BHUICOMATEPUAIIOB); HMCCICIOBaHUE aM(OTEPHBIX CBOMCTB
THIPOKCHUJIA ATIOMUHUS W THIPOKCHJIA [TUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3a7a4 I10
TeMe «BakHeHIIIne METaTbl U MX COCTUHEHHS

XHUMHS ¥ OKpYXKarolas cpena

4.1

HoBbie Marepuanbl M TexHOJIOrMU. BemiecTBa M Marepuajibl B NOBCEIHEBHOM KU3HU
yesjoBeKa. XMMHS W 3J0pOBbe. be3onmacHoe HCMOJIb30BAHUE BEIIECTB U XUMHYECKHX
peaxiuii B ObITy. [lepBasi mOMOIIs P XUMHYECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI KOJIOTMYECKON TPAaMOTHOCTH. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl
I[TAK. Ponp XuMHM B pELIEHUH 3KoJormdeckux mnpoOiem. I[lpupoaHble HMCTOYHUKU
yIJI€BOAOPOAOB (Yroib, IPUPOAHBINA ra3, HeTh), MIPOAYKTHl UX NMEpepadOTKU, UX POJIb B
OBITY U IPOMBILIUIEHHOCTH
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XUMHYECKUH OKCHEPUMEHT: M3y4eHHEe O0pas3loB MaTepualoB (CTEKJIO, CIUIABBI
METaJIJIOB, MOJIMMEPHBIE MaTepUaIIbI)




IMPOBEPSIEMBIE HA OI'D 11O XUMUU TPEEOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TPeOOBaAHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJabTaTaM 0a30BOT0 YPOBHS
OCBOEHHS OCHOBHON 00pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOI0 00111€Tr0
o0pa3zoBanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TO3HABAEMOCTHU SIBJICHUN MPUPOBI, MOHUMAaHHE OOBEKTUBHON 3HAYMMOCTH
OCHOB XMMHYECKOM HayKM Kak o00JacTH COBPEMEHHOI'O €CTeCTBO3HAHMS,
KOMIIOHEHTa O0OILIed KyJbTypbl U TNPAKTUYECKOW [EATEIbHOCTH 4YEJIOBEKa B
YCIOBHSX COBPEMEHHOr0 OOIIECTBAa; MOHMMAaHME MECTa XMUMUHU CPeau APYTUX
€CTECTBEHHBIX HAYK

1.2

O Hay4HbIX METOJAaX I[IO3HAHMsS, B TOM YHUCJE DJKCIEPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJaX HCCIACAOBAHHUS BEIIECTB M HM3YyYCHHS XUMHUYECKHUX
peaxiuii; yMeHrue MCIOIb30BaTh MOACIHU AJsi OOBSICHEHHSI CTPOSHUSI aTOMOB H
MOJIEKYJI

1.3

0 cbepax mnpodecCHOHATHHONW EATEeIHHOCTH, CBS3aHHBIX C XHUMUEH W
COBPEMEHHBIMH TE€XHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTIDKEHHSIX XUMHUYECKOU
HAYKH, 9YTO MO3BOJUT O0YYAIOIIMMCSI pacCMaTPUBAaTh XUMHUIO Kak chepy cBoei
Oynymiei npodecCHOHABHOW JEATEIPHOCTH M CIeNaTh OCO3HAHHBIA BBIOOP
XAMHH KaK MPOQUILHOTO TMpeAMeTa TpHU TEPeXoJie Ha ypPOBEHb CPEAHETO
obmero oopa3oBaHus

Biianenue cucTteMoll XMMHUYECKMX 3HAHMM W yYMEHHME IPUMEHATh CHCTEMY
XMMHWUYECKHUX 3HAHUI, KOTOpask BKJIIOYAET:

2.1

BaKHEHIINE XMMHUYECKHUE MOHATHSA: XUMHUYECKUH AJIEMEHT, aToM, MOJEKyJa,
BEILECTBO, IIPOCTOE U CII0KHOE BEILECTBO, ONHOPOIHA U HEOJHOPOAHAS CMECD,
OTHOCHUTENIbHbIE aTOMHasi W MOJIEKYJsipHAasT Macchl, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsl Macca, MOJISIpHBIH 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb
(cpenssist), XuMUYecKasi peakiusi, peakui COeIMHEHUS], PEaKIUN Pa3I0KEHHUS,
peaKkIMy 3aMelleHus], peakiuu oOMeHa, TemaoBoil 3(deKT peakuuu, 5K30- U
SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBAs J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH, MaccoBas JOJIsI M IPOLEHTHAas KOHLEHTpalus BEIECTBA B
pacTBope, AIpo aToMa, dJIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paalyc
aToMa,  BaJCHTHOCTb,  CTENEHb  OKHUCIIEHHS,  XHMMHUYECKas  CBs3b,
AIIEKTPOOTPULIATEILHOCTh, MOJSIPHAs M HEMOJIApHAs KOBAJIGHTHAsl CBS3b,
WOHHAs CBsI3b, METAJUIMYECKAsl CBsA3b, KPHUCTAUIMYECKas pPELIETKA (aToMHad,
MOHHAs, METaJUINYEeCKasi, MOJIEKYJIspHasA), MOH, KaTHOH, aHUOH, YJIEKTPOJIUT U
HEBJICKTPOJIUT, SIEKTPOJIUTHUECKAs JUCCOLMALUS, PEaKIMd HOHHOTO OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUU, OKUCIUTENb U BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHME, DJJIEKTPOJU3, XUMHUYECKOE PpaBHOBECHE,
oOpatuMble U HeoOpaTHMblE pPEaKIHH, CKOPOCTb XHUMHUYECKOW peakluH,
karanusatop, [1/IK, koppo3us meTanios, CruiaBbl
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OCHOBOITIOJIATAIOIIME  3aKOHBI ~ XUMHH: 3aKOH  COXpPaHEHHUS  MAaccChl,
nepuoauyeckuil 3akoH /.M. MenneneeBa, 3aKOH NIOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo
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TEOPUH XUMHUU: aTOMHO-MOJIEKYJISIpHAsT TEOPHs, TCOPHUS AICKTPOTUTUUCCKON
JUCCOLIMALINT

Brnanenne ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITFOYAFOIIICH:




yMEHHE MPaBUIBHO KCIOJIb30BaTh W3YYEHHbIC BEIIECTBA U MaTepHalbl (B TOM
qucIe MUHEpaJIbHbIE YI00pEHHs, METaJUIbl U CILIaBbl, MPOAYKTHI epepadOTKU
MPUPOJIHBIX HCTOYHUKOB YIJIEBOAOPOAOB (yIJisi, MPUPOJHOTO Tra3a, HEPTH) B

3.1 OBITY, CEJIbCKOM XO34HCTBE, Ha IIPOU3BOJICTBE U NOHUMAHUE 3HAYEHUS JKUPOB,
OenKoB, YIJEBOJOB JJisi OpraHu3Ma 4YeJOBeKa; yMEHHE MPOTHO3UPOBATH
BIUSHUE BEIIECTB M XHMUYECKUX IPOLIECCOB HA OpPraHU3M 4YeEJIOBEKa W
OKPYXKAIOIIYI0 IPUPOJHYIO CPEILy
YMEHHE HWHTErpUPOBAaTh XMMUYECKUE 3HAHUS CO 3HAHUSAMHU JIPYTUX y4eOHBIX
32 IpeIMETOB
HaJIMYUe ONbITa pabOThl C Pa3IMYHBIMU UCTOYHUKAMU UHQOPMAIMK MO0 XUMHH
3.3 (Hay4Hass W HaAy4HO-TIOMYJSpHAs JIMTEparypa, CIOBapH, CIPABOUYHUKH,
UHTEPHET-PECYPCHI)
yMEHHE 00bEKTUBHO OIICHWBATh MH(OPMAIIHIO O BEIIECTBAX, X MPEBPAIICHUIX
3.4 U TPAaKTHUYECKOM NPUMEHEHWHM U YMEHHUE HCIOJIb30BaTh €& i pelleHus
y4eOHO-TT03HABATEIBHBIX 33124
Brnagenue ocHoBaMH MOHSATUWHOTO amnmnapara U CHMBOJIUYECKOTO SI3bIKA XUMHH

4 JUTSL COCTaBIICHUS (DOPMYJT HEOPTaHWYECKHUX BEIECTB, YPABHEHUH XUMHUYECKUX
peakuuii; ocHoBaMu xuMuueckoit HomeHkinaTypsl (IUPAC u TpuBHanibHOIN)
YMeHne oOBSCHATH CBsI3b MOJOXKEHUs deMeHTa B [lepuoanueckoii cucteme ¢
YHUCJIOBBIMA XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB

5 (cocraB u 3apsn  sApa, oOIIee YHUCIO0 DJIEKTPOHOB), pacmpeneIcHuEM
AJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOJIOB,
KaJIMs U KaJIBITUS
[IpencraBinenue O NEPUOAMYECKONM 3aBUCUMOCTH CBOWCTB XHMHYECKHX
AIIEMEHTOB (paJuyCc aToma, 3JIEKTPOOTPHUIATENBFHOCTD), IPOCTHIX M CJIOKHBIX

6 BEUIECTB OT IOJIOXEHUS IeMEeHTOB B llepuonnueckoil cucreme (B MalbIX
NepuoAax M riaBHBIX MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHUSI aTOMa

7 YMeHne KiaccupuImupoBarh:

7.1 XVUMHUYECKNE DIIEMEHTHI
7.2 HEOPraHWYEeCKHE BEIEeCTBA
7.3 XUMHUYECKHE PEAKIINU
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTENIEHb OKHCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUIT KPUCTAIUIMUECKON CTPYKTYPBI B COETUHEHUSAX
8.3 XapakTep cpebl B BOJHBIX PaCTBOpax BEUIECTB (KHCIOT, OCHOBAHHUIA)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBaTh pU3NUECKUE U XUMUYECKHUE CBOWCTBA!

9.1 IIPOCTBIX BEILECTB (I(I/ICJ'IOp(iI[, O30H, BOZOPOLL, rpaq)m3 anmas, erli/IHm”I, azor,

: dbocdop, cepa, xJ10p, HATPUHN, KM, MAaTHUN, KaJIbIMil, aJIOMUHUI, JKeJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOAHBIX PAcTBOPOB (BOJA, aMMHAK,
XJIOPOBOJAOPOJ], CEPOBOJIOPOJI, OKCUABI U TUAPOKCUABI MeTaiioB [-IIA rpymm,

9.2 amomunus, meau (11), nunka, xenesa (II u III), oxcuasl yraepoga (II u IV),
kpemuust (IV), azora u pochopa (II1 u V), cepst (IV u VI), cepuucras, cepHas,
azoTHucCTas, a30THasi, pochopHas, yroipHas, KpEeMHHEBAsI KUCIIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTepPU30BaTh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX

93 COCTaBa M CTPOEHMsI, IPUMEHEHUE BEUIECTB B 3aBUCHUMOCTU OT UX CBOMWCTB,
BO3MOXXHOCTh MPOTEKAHHSI XUMUYECKUX MPEBPAICHHUI B Pa3IMUHBIX YCIOBHIX

10 YMeHHe COCTaBIATH MOJIEKYJISAPHbIE U HOHHBIC YpaBHEHHS peakiuii, B TOM




YHUCJIIC:

10.1 peaknuii MFOHHOTO OOMEeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUN
WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOWCTBA W3YYECHHBIX KJIAcCOB (TpyII)
10.3 HEOpPraHM4YeCKUX BCILICCTB
10.4 MOATBEPKIAIOIINX TEHETHUECKYI0 B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BRUUCIATh (TPOBOIUTE PACUETHI):
OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChbl BEIECTB, MAaCCOBYIO
11.1 JIOJIFO XMMHYECKOT'0 dJIEMEHTA B COCUHCHUHU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra30B
M0 YPaBHECHUSIM XUMHUUYECKUX PEAKIMi M HAXOAUTh KOJUYECTBO BEIIECTBA,
114 00BEM U MacCy PeareHTOB WU MPOIYKTOB PEAKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMHd HAy4YHOTO TIO3HaHHWS (HAOIMIO/eHHe, HW3MEpPEHHE,
OKCIIEPUMEHT, MOJICJIMPOBAHUE) TMPU MU3YYCHUH BEUIECTB M XHUMHUYECKUX
12.1 SBJICHUM; yMEHHE CGHOPMYIUPOBATh MPOOJIIEMy W TIPEMIOKHUTh MyTH €€
pelIeHUs
0e30macHOM pabdOThl C XMMHUYECKHUMH BEIIECCTBAMU, XMMHUYECKON MOCYA0U U
122 1ab0paTOPHBIM 000PYI0OBAaHHEM
npaBwiiaMyd 0e30MacHOro OOpalleHusi ¢ BEIIECTBAMHU, HCIONIb3yEMbIMH B
MMOBCETHEBHOM KU3HHM, MPABUIIAMH TOBEACHUS B LESAX COEPEKEHUs 3A0POBbS
12.3 U OKpYyXamIled NpUPOTHOM cpenbl; MOHUMaHHE Bpeda (OMACHOCTH)
BO3JICUCTBUS HA >KUBBIE OPTaHU3MBI OINPEACIEHHBIX BEIIECTB, CIOCOOOB
YMEHBIIEHUS U MIPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS
Hanwuue mpakTWYecKMX  HABBHIKOB  IUIAHUPOBAHUS WM OCYIIECTBIICHUS
13 CIEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
W3y4eHHE H ONHCaHue (PU3NYECKUX CBOKMCTB BEIIECTB; O3HAKOMIJICHHE C
13.1 GU3MYECKUMU W XUMHYECKUMHU SIBICHUSIMH; OIBITHI, HILTIOCTPUPYIOIINE
MPU3HAKY TPOTEKAHUS XUMUYECKUX PEaKIINil
13.2 H3y4YeHHUE CIIOCOOOB Pa3ICICHHS CMeCeH
MOJIyYEHUE KUCIOpoAa M HM3YyYEHHE €ro CBOMCTB; MOJydeHHUE BOAOpOJa U
13.3 U3YYCHHE €T0 CBOMCTB; MOJIy4Y€HHE YIJICKHUCIIOTO ra3a u U3y4eHue ero CBOWCTB;
MOJIy4YeHUE aMMHUaKa U U3y4YeHHUE €r0 CBOMCTB
MIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MAacCOBOM J0JIel pacTBOPEHHOTO
134 BEIIIECTBA
MPUMEHEHNE MHAUKATOPOB (JIakMyca, METUJIOpaHka U (eHoadTanenHa) st
13.5 OTIpEeNIeTICHUS XapaKTepa Cpeibl B paCTBOPAaX KHUCIIOT U IIETI0UeH
HCCJIEIOBAHUE M OINKCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB PA3THUYHBIX
KJIACCOB; HW3Yy4Y€HHWE B3aMMOJICUCTBHUS KHCJIOT C METaJUIaMH, OKCHIAMHU
METaJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMHU;
136 MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHHI; BHITECHEHHUE OJTHOTO METaJIa IPYyTUM
U3 pacTBOpa CONM; HCCIeAoBaHHe aMQpOTEPHBIX CBOWCTB THIPOKCHIIOB
AJTFOMMHUS U IIHHKA
pelieHnue AKCIEPUMEHTAIbHBIX 3a7ad 1o TeMaM: «OCHOBHbBIE —KJIacChl
137 HEOPTraHWYECKUX  COCIUHEHUN»;  «DNEKTPOJUTHUECKAas  JAUCCOIUAIUN;

«Baxkneinne HeMeTaIIbl U UX COCIUHCHUS , «Baxkneimye MeTaibl M UX
COCAMHCHU




XUMUYECKHE DOKCICPUMEHTBI, WUIIOCTPUPYIOLIUE IIPU3HAKU IIPOTCKAHUSA
peaknuii MOHHOrOo OOMEHAa; KayeCTBEHHBbIC PEaKIMH Ha MPUCYTCTBYIOLIHE B

13.8 BOJHBIX PacTBOpax HOHBI: XJIOpPUA-, OpomMua-, moaua-, cyiabdar-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS, MarHus,
KaJIbIIMsI, AIFOMUHMUS, JKkele3a (2+) u xkenesa (3+), meau (2+), muHKa

14 YMeHue:

141 MPEJICTABIATh PEe3yIbTaThl dKCIIEpUMEHTa B (hOpMe BBIBOJOB, JOKA3aTEIbCTB,

: rpaduKOB M TAOJUI] ¥ BBISBIIATH SMITUPUICCKUE 3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3M MEXKIY pEaTbHO HAOMIOJAaeMBIMU XUMUYECKUMH

14.2 SBICHUSMUA W TPOIECCaMH, TNPOUCXOMSIIUMH B MaKpO- H MHKPOMHUPE,

OOBSCHSTH IMPUYINHBL MHOI‘OO6pa3I/ISI BCIICCTB




HNEPEYEHD 2JIEMEHTOB COAEPXKAHUA, IIPOBEPAEMBbIX
HA OCHOBHOM I'OCYJAAPCTBEHHOM 29K3AMEHE 110
XUMHUHAN

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1

HepBOHa‘IaJH)HBIG XUMHNYCCKHUEC ITOHATUA

1.1

UYuctele BemecTBa U cMecu. CriocoObl pa3fiesieHus cmecei

1.2

ATOMBI M MOJIEKyNBbl. XHMHUYECKUE D3JIEMEHTHl. CHMBOJIBI XMMHUYECKHUX JJIEMEHTOB.
IIpocTsle U CIIOXKHBIE BEIIECTBA.

1.3

XuMHJeckas q)opMyna. BameHTHOCTP aTOMOB XMMHYECKHUX dieMeHTOB. (CTereHn
OKHUCJICHHUA

1.4

3aK0H ITOCTOSHCTBA COCTaBa BCIICCTB. OrHocutenpHas aToMHas macca. OTHOCUTEIbHAs
MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JIEMEHTA B COCAMHCHNU

1.5

KonngectBo BeniectBa. Moiib. Mounsipas Macca. MonsipHbIit 00bEM razoB. Bzaumocssi3b
KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHULl BENIECTBA

1.6

Ou3nyeckue M XUMHUYCCKHE SBICHHSA. XHUMUUYECKas peakuuda u eé IIPU3HAKH. 3akoH
COXpaHCHHA MaCChbl BCIICCTB. XUMHYECKHE YpaBHCHUA

[lepmomnueckmnit 3akoH u Ilepmonmyeckas cucreMa XHMHYECKHMX dyeMeHToB J[.M.
MenpeneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuii 3akoH. Ilepuomnueckas cucteMa XUMHUYeCKHX diaeMmeHToB JI.M.
Menpneneesa. Ilepuonasl u rpynnsl. @U3HUECKUI CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB
NIEpHOJa U IPYNIbI DJIEMEHTA

22

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpOSHUE STEKTPOHHBIX
o0oouek aroMoB NepBbIX 20 XUMHUYECKUX 3JeMeHTOB Ilepmommueckoii cucremsr J[.H.
Meunneneena

23

3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUYECKUX JIEMEHTOB IMEPBBIX TPEX MEPUOIOB,
KaJlus, Kaiupliug (pagdyca aToOMOB, JJEKTPOOTPHUIATEIHHOCTH, METAUIMYECKHX |
HEMETAJUTMYECKUX CBOMCTB) U UX COSAMHEHUN B COOTBETCTBHH C ITOJIOKEHHUEM DJIEMEHTOB
B [lepnoandeckoi cuctemMe u CTpOEHUEM MX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckas CBSI3b. KoBanenTtHas (monspHast u HETOJISIpHAsT ) CBSI3b.
DNeKTPOOTPULIATEILHOCTh XUMHUECKUX 37IeMEHTOB. MloHHas cBs3b. MeTaimuyeckas CBs3b

32

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, WOHHAs, METaJUIM4YecKas), 3aBHCHUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUJIa XUMHUUYECKOHN CBSI3U

Baxwuelinme npencraBuTeNd HEOPraHMYECKUX BelecTB. HeMeTtamibl U uX COCIMHEHUS.
MeTanisl 1 UX COETUHEHUS

4.1

Knaccupukanms ¥ HOMCHKJIATypa  HEOPraHWYECKHX  COCOUHCHHM:  OKCHJIOB
(coneoOpasyromue: OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHbIE) W HECOIe00pa3yIoIIue;
OCHOBaHWH (IIETOYM W HEPACTBOPUMBIE OCHOBAHUS); KHUCIOT (KHUCIOPOACOIEpIKAIIUE U
OECKUCIIOPOIHBIC, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJICH (CPEHUX M KHUCIIBIX)

4.2

dusnyeckre U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOJA, XJIOpa,
KHCJIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BEMICCTB-MCTAJUIOB: JIMTUA, HATPUA, KAJIWA,
MarHus 1 KaJlbIus, aJJFOMUHUA, KCJIC3Aa. 3JICKTpOXPIMH‘-I€CKHﬁ pAaa HaHpH)KCHI/Iﬁ MCTAJlJIOB

44

dusnyeckue ¥ XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COCIUHECHUH  HEMETAJUIOB:
XJIOPOBOJIOPOJIa, CEPOBOIOPO/IA, AaMMHUAKA

4.5

duznveckre U XMMHUECKHe CBOICTBa okcu0B HeMeTawoB: cepol (IV, V1), azora(1l, IV,
V), docdopa(lll, V), yraepona(ll, IV), kpemausa(IV). [lonydeHue okCHI0B HEMETAILIOB




‘ 4.6 ‘ XuMuyeckue cBorcTBa okcu10B: MeTaiioB IA—IIIA rpynm, nunka, meau(Il) u »xenesza(ll, III).‘




HOJ’Iy‘ICHI/IC OKCHJO0B ME€TAJIJIOB

XUMUYEeCKHe CBOIICTBA OCHOBaHMH U aM(OTEpPHBIX THUIPOKCHIOB (Ha MpHUMEpe

47 | THIPOKCUIOB allOMUHMS, >Kene3a, NMHKA). [lomyueHwe ocHoBaHuil W aM(OTEpPHBIX
THJIPOKCUTIOB
OOue XMMHYECKUEe CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHON, CEPHUCTOM,
4.8 | cepHOi, a30THOH, (ochopHOi, kKpeMHHEBOH, yroiabHOH. OcoOble XUMHUYECKUE CBOWMCTBA
KOHILICHTPUPOBAHHOM CEpHOM M a30THOM KUCJIOT. [losrydyenue kucior
4.9 | O6mue XxuMHUYECKUE CBOICTBA cpeqHHX cosel. [lonmyuenue comneit
410 [Tonyuyenue, cobupanue, pacro3HaBaHUE BOJOPOJA, KUCIOPOJA, aMMHAaKa, YIJIEKUCIOro
rasa B jabopaTopuu
[Tonyyenne aMMuaka, CepHOW M a30THOW KHCIOT B MPOMBIIUIEHHOCTH. OO1e crnocoos!
411 MOJIy4YeHUsI METaJlJIOB
4.12 | I'eneTndeckast CBsI3b MEX/ly KJIaCCAMU HEOPTaHUYECKUX COEINHEHUN
5 XHWMHUYECKUE PEAKIINU
Knaccudukanus XUMUYECKUX peakluil 10 pa3IU4HbIM MPU3HAKAM: [0 YHUCIYy U COCTaBy
5.1 | yyacTBYIOUIMX B pEaKIMM BELIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENeHEeH
OKHCJIEHUSI XMMUYECKUX JIEMEHTOB
TennoBoit 3¢ddekT XUMHUYECKOH peakiuH, TePMOXUMHMYECKHE YypaBHEHHs. OK30- H
>-2 SHAOTEPMUYECKUE peaKMU. TepMOXUMUYECKUE YPaBHEHUS
OKHCAUTENPHOBOCCTAHOBUTENBHBIE peakunu. OKUCIUTENN U BOocCTaHOBUTENU. [Ipouecchl
5.3 | OKHCIEHMs U BOCCTAHOBIJIEHUS. DJIEKTPOHHBIM OajlaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM
peakuuu
Teopust 2MEKTpOIUTHYECKOM  auccouuanvy. KaTuOHBI, aHWOHBL. OJEKTPOJIUTHl U
>4 HedIeKTposnuThl. CUIIbHBIE U clla0ble AJIeKTPOaUThl. CTeneHb AUCCOIalUU
Peakiiun nonHoro oOMeHa. YcCIOBHS HMPOTEKAHUS pEaKIUil MOHHOTO OOMEHa, MOJHbIE U
33 COKpalIEéHHbIE HOHHBIE YPaBHEHUS PeaKIUil
6 XuUMHS U OKpYyKarolas cpena
BemecTBa u MaTepuaisl B MOBCEJHEBHOW XU3HU 4eloBeKa. be3onacHoe MCnop30BaHuE
6.1 | BemecTB M XHWMHUYECKUX peakuuili B mgaboparopun u ObiTy. IlepBas mnomous mnpu
XUMHUYECKHUX 0XKOrax U OTPaBICHMSIX
XUMUYeCKOoe 3arpsi3HeHNE OKpY’Karollel cpezbl (KUCIOTHBIE JOXKIU, 3arpsI3HEHHE MOYBBHI,
BO3JyXa U BOJOEMOB), CIOCOOBI ero mnpenorBpaiieHust IlpenenbHas aomycTUMast
6.2 koHueHTpauusi BemectB (IIK). Ponp XumMum B pelieHHM 3KOJOTUYECKUX MpoOIeM.
Ycunenre napHUKoBOro 3 dekxra, pazpylieHne 030HOBOTO €05
ITpumenenue cepbl, azora, ¢ocdopa, yriepoga, KpeMHHs M UX COCIUHEHUH B OBITY,
MEJULMHE, IPOMBILUICHHOCTH U CEIIbCKOM XO03sicTBE. IIpMeHeHne MeTauioB U CILIaBOB
6.3 (cranpb, 4yryH, AIOpPaJlOMUHHUM, OpoH3a) B OBITY M IPOMBIIUICHHOCTH UX COEAMHEHU.
[ToHsATHE O KOPPO3UHN METAIIIOB, OCHOBHBIE CLIOCOOBI 3aLTUTHI UX OT KOPPO3HH
6.4 [TpupoaHble HCTOYHUKM YTIIEBOAOPOAOB (Yroib, MPUPOJHBIN ra3, He(Th), MPOIYKTHI UX
’ nepepaboTku (6eH3MH), X POJIb B ObITY U MIPOMBIIUIEHHOCTH
[lepBoHauanbHbBIe MOHATHS 00 OpPraHMYECKMX BELIECTBAX KaK O COEAMHEHUSX yriepoja
(MeraH, 9TaH, ATWIEH, alETWIECH, 3TaHOJ, INIMLEPHH, YKCycHas kucinota). llonstue o
6.5 OMOJIOTMYECKH BAaXKHBIX BEIIECTBaX: JKUpax, Oelkax, yrieBojax — M UX pPOJH B KU3HU
YeJI0BEKa
7 Pacuérer:
7.1 | mo opmysaM XUMHUYECKUX COEANHEHUIN
7.2 | Macchl (MaccoBOM) T0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 | 1O XMMMUYECKUM ypaBHEHUSIM
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