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HOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1o XMMUM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs COCTABIICHA Ha
OCHOBE TPeOOBaHUI K pe3yJabTaraM OCBOEHHUS OCHOBHOW 00pa30BaTeNIbHON MPOTPaMMBbI
OCHOBHOTO 0011ero obpaszoBanus, npeacrarieHHbx B GI'OC 00O, a Takke Ha OCHOBE
dbenepanpHOl paboueil MporpaMMbl BOCIIUTAHUS M ¢ YUETOM KOHIICTIIIMM MPEToIaBaHus
y4eOHOTO TpenMeTa «XHUMHS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepanuu.

[IporpamMmma o xumuu Ja€T MpeACTaBIECHUE O LEJIIX, 00IIel cTpaTerur o0ydeHus,
BOCIIUTAaHUS M  Pa3BUTUsA  OOydYAIOIIMXCA CpPEICTBaMU  y4eOHOro  TpeaMmeTa,
yCTaHaBIWBaeT  0O0sA3aTeIbHOE  TPEAMETHOE  COJACp)KaHHWe,  IpeaycMaTpuBaeT
pacripefielieHue ero Io KiaccaM U CTPYKTypUpOBaHHWE 10 pasjesiaM U TeMaMm
MIPOrpaMMBbl IO XUMHH, ONIPEACIISIET KOJIMUECTBEHHBIC U KaUeCTBEHHBIE XapaKTEPUCTUKH
CONlepKaHUs, PEKOMEHAYEMYIO TIOCIEAOBATEIbHOCTh HM3YUYCHHS XUMHUHM C YYETOM
MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBs3€d, JIOTMKA Y4eOHOTo TIpoIriecca,
BO3PACTHBIX OCOOCHHOCTEH OOy4YarOIIMXCs, OMpPENeIeT BO3MOXXHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUW K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXKe TpeOOBaHUU K
pesyiabTaraM OoOyueHUs XMMHUU Ha YpPOBHE IIeJIe W3y4YeHHUs MpeaMeTa W OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON JIESITEIbHOCTH O0YUYaroIIerocs 1Mo OCBOCHHUIO y4eOHOTO
COZIepKAHUS.

3HaHWE XUMHH CIYXXKUT OCHOBOW IS  (OPMHUPOBAHUS  MHPOBO33PEHUS
oOyJaroImierocs, €ro MnpeAcTaBIeHU O MaTepUaIbHOM €IMHCTBE MHUpPA, BaXKHYIO POJIb
urparoT GopMHUpPYyEeMbIe XUMUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX YHEPTUU U 00
ABOJIIOIIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs IM0OaTbHBIX MPOOIEeM YCTOWUHUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM, MUINEBOM M SKOJIOTHYECKOM
0€30IacCHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yueHne xumuu:

CIIOCOOCTBYET peain3allid BO3MOKHOCTEH JJIsi caMOpPa3BUTHS U (POPMHPOBAHUS
KYJABTYPBI TUYHOCTH, €€ 00111eH 1 GyHKIIMOHAILHON IPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOyJaronuxcs, HaBBIKOB WX  CAMOCTOSATEJIbHOW  y4eOHOW  JesATeIbHOCTH,
OKCIIEPUMEHTAJBHBIX M HCCIEIOBATCIbCKUX  yMEHUH, HEOOXOJWMBIX KaKk B
MOBCEIHEBHOM JKM3HU, TaK U B MPOGECCUOHATBHOM ESITEIHHOCTH,

3HAKOMHUT CO CHeHU(PUKOM HAyYHOTO MBIIUICHHs, 3aKJIaJbIBAET OCHOBBI
IIEJTOCTHOTO B3IVIsila Ha E€IWHCTBO MPHUPOJLI M UeJIOBEKa, SBJISETCS OTBETCTBEHHBIM
3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaOIINXCS;



CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TIPUPOJIE, K YEOBEKY, BHOCUT CBOM BKJIAJl B JKOJIOTMYECKOE 0Opa3oBaHUE
00y4aromnuxcs.

JlaHHble HampaBJIeHUS B OOYYEHHMHM XUMHUM OOECIEUHMBAIOTCS CIEIH(pUKOI
coliepKaHus y4eOHOTO MPEeIMETa, KOTOPHIN SIBISETCS MeJarornuecku aJanTHPOBaHHBIM
oTpakeHneM 0a30BOM HAyKH XHMHH Ha OTMPeIeIEHHOM dTare e€ pa3BUTHSA.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOYYarONUMUCS CHUCTEMBbI TEPBOHAYAJbHBIX TOHSATUNA XUMHH, OCHOB
HEOPraHUYECKON XMMUM U HEKOTOPBIX OTAEJBHBIX 3HAYUMBIX MOHSATHI OpraHU4eCKON
XAMHUH.

CrpykTypa coaepkaHusi MpOTpaMMbl IO XHUMHUU CHOpPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOTI0 noaxoAa K €€ nzydeHuro. Coyiep;kaHue CKJIabIBA€TCs U3 CUCTEMBI MOHSITUI
0 XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI OHATUH 0 XUMHUeCcKoi peakiuu. Obe
ATHU CHUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPHUHIUITY MOCJIEI0BATEIIbHOTO Pa3BUTHS
3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuognueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBSI3H,

— MIPEACTABIECHUN 00 AEKTPOTUTHICCKON AUCCOIMAIIMY BEIIECTB B PaCTBOPax.

TeopeTndeckre 3HaHUSI PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKH TOJTYUYEHHBIX
1 OCMBICIIEHHBIX (haKTOB, pa3BUBAIOTCS MOCIIEIOBATEIIBHO OT OJTHOTO YPOBHS K JAPYyTroOMYy,
BBITIONIHSASL (PYHKIIMM OOBSICHEHMs] W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOYKHOCTEMN MPAKTUYECKOTO TPUMEHEHHUS U TTOTYYEHHS U3YyYaeMbIX BEIIECTB.

OcBoeHMe TPOrpaMMBbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO TPEICTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAyYHOU KaApTUHBI MUPA B JIOTUKE €€ CUCTEMHOM TIPUPO/IBI,
[IEHHOCTHOT'O OTHOIIICHUSI K HAyYHOMY 3HAaHUIO U METO/aM MO3HaHUs B Hayke. M3yuenue
XUMHUU TIPOUCXOJUT C TPUBICYCHUEM 3HAHUW U3 paHee U3YYCHHBIX Y4ueOHBIX
npeaMeToB: «OKpyxarouui Mup», «buomorus. 57 kinaccb» u «du3uka. 7 KjIace».

[Ipyn u3ydyeHHH XUMUHU TPOUCXOAUT (POPMUPOBAHWE 3HAHUN OCHOB XMMHUYECKOM
HayKM Kak oOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MNPAKTUUECKOU eATEIbHOCTH
YeJioBeKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYIBTYphI. 3ajada ydeOHOIo
npeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHX 3HAHUN — BaKHEHIINX
(haxkToOB, TMOHATHI, 3aKOHOB M TEOPETUUYECKUX TMOJIOKEHHUH, TOCTYMHBIX O0OOIIEHUMN
MHPOBO33PEHYECKOTO XapakKTepa, s3blka HAayKH, B MPHUOOIIEHUH K HAyYHBIM METOJaM
MO3HAHUS TIPU M3YYEHUHU BEIIECTB M XUMHUYECKUX peakiuii, B (HOPMUPOBAHUU H
Pa3BUTUHU TIO3HABATENIbHBIX YMEHUW U WX NMPUMEHEHUU B yueOHO-TIO3HABATEIBHOU U
y4eOHO-UCCIIEI0BATEIBCKON NeATeIbHOCTH, OCBOSHUU MPAaBUII O€30MaCHOTO O0paIeHus
C BEIIECTBAMHM B IOBCEIHEBHOM KU3HU.



[Ipy w3ydeHWH XUMHUHM HA YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHUS Ba)KHOEC
3HAYCHHUE TPUOOPEITN TaKKE IEJTH, KaK:

— (QopMUpPOBaHHE WHTCIUICKTyaJlbHO  Pa3BHTOM  JUYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYIHUYECCTBY, CaMOCTOSTEILHOMY IPUHATHIO PpEIICHUH,
CIIOCOOHO# aIaNTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSAM KHU3HU,

— HaIPaBJICHHOCTh 00yYEHHUs Ha CHCTEMAaTHYCCKOE MPUOOIICHHE OOYJarOIINXCS K
CaMOCTOSTCJILHOW TO3HABATCIIbHON JEATEILHOCTH, HAyYHBIM METOJaM ITO3HAHMS,
(GhOpPMHPYIOIIUM MOTHBAITUIO U Pa3BUTHE CITOCOOHOCTEH K XMMUM,

— o0ecrie4yeHUe YCIOBHM, CIOCOOCTBYIOIIUX MPHOOPETCHUIO OOYYarOIIMMHUCS
OIBITA Pa3HOOOPA3HOW NEATEILHOCTH, TTO3HAHUSA M CAMOITO3HAHHUS, KITFOYCBBIX HABBHIKOB
(kJTFOUEBBIX KOMITETEHIUI), MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE [Tl PA3JIMYHBIX BHIOB
TeSATEBHOCTH,;

— (hopmupoBanue odmel QyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOH TPaMOTHOCTH,
B TOM YHCJIC YMEHUH OOBSCHSITH U OIICHUBATDH SIBICHHS OKPY)KAIOIIETO MUPa, UCTIOIB3YSI
3HaHMSI M OIBIT, TOJTYYCHHBIC MPU H3yYECHUH XHUMHH, NMPUMEHATH WX TPH PEIICHUU
po0JIeM B TIOBCETHEBHOW KU3HU U TPYAOBOM JIEATECILHOCTH;

— (opmupoBanue y oOydyaromuxcs T'yYMaHHCTHYECKUX OTHOIICHUH, MOHUMaHUS
IIEHHOCTH XUMHWYCCKUX 3HAHWUH I BBIPAOOTKH SKOJIOTHUECKH I1eJIecO00pa3HOro
MIOBEJICHHS B OBITY W TPYIOBOH JCSITCIIBHOCTH B IEJISIX COXPAHEHUS CBOETO 370POBBS U
OKpYKarolIel MPUPOIHOMN CPEIbI;

— pa3BHTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPONIO |
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYCCKHUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MPOG IS U HAPABJICHHOCTH JaIbHEHUIIET0 00yUeHUSI.

OOmiee YMCIIO YacoB, OTBEIEHHBIX IS U3YUYCHUS XUMHUU Ha ypOBHE OCHOBHOTO
obriero oopasoBanusi, cocrapisieT 136 yacos: B 8 kitacce — 68 yacos (2 yaca B HezeIi0),
B 9 kimacce — 68 yacos (2 yaca B HeEIIO).



COAEP XAHUME OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBIE XMMUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHM B J)KU3HU YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena u
BemecTBa. Ou3znueckue CBOMCTBA BEIIECTB. ATpEeraTHoe COCTOsiHHE BemecTB. [lonsaTre
0 MeTolax No3HaHus B xuMmuHM. Yuctele BemectBa U cMmecu. CrnocoObl pas3zeneHus
cMecel.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE AIEMEHThI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
IIpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast Gopmyna. BaneHTHOCTh aTOMOB XHUMHYECKUX DSJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeniecTtB. OTHocuTenbHas atoMHas Macca. OTHocuTenbHas
MOJIEKYJIsIpHas Macca. MaccoBas 10J1s1 XMMHUYECKOT'O AJIEMEHTA B COCIUHEHNU.

KomnuectBo BemectBa. Monb. MorsipHass Macca. B3auMoCBs3b KOJIMYECTBA,
MacChl U YUCJa CTPYKTYPHBIX €IMHMI] BeulecTBa. Pacuérel mo gopmynam XUMHUYECKHX
COEIMHEHUN.

@u3nYeCcKue U XUMHYECKUE SIBICHUS. XUMHUUECKas peakuus U €€ NPU3HaAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Kiaccupukanus XUMUYECKUX
peaxiuii (CoeMHEH s, Pa3JIOKEHHSI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TNOCYIOM, MpaBuiamMu paboThl B jaboparopuu u
npuémamu oOpamieHusi ¢ J1abopaTopHbIM OOOPYAOBAHMEM, H3Y4YEHHE M ONHCAHUE
(bu3NYecKuX CBOWCTB 0Opa3OB HEOPraHMYECKUX BEIIECTB, HAOMIONEeHHE (PU3NYECKUX
(rutaBieHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIICHHE U KOHICHCAITHS
BOABI) W XHMHUYECKMX (TOpeHHe CBEYHM, NPOKAJIMBAHHE MEIHOW IPOBOJIOKH,
B3aUMOJICHICTBIE MeJa C KHCIOTOH) SIBJICHWN, HAONIOJICHHWE W ONMHCAHUE TPU3HAKOB
NPOTEKAaHUs] XMMUYECKMX peakiuii (pa3jokeHHe caxapa, B3aUMOJCHCTBUE CEPHOM
KUCJIOTBI C XJIOpUIOM Oapwusi, pasiokenue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE XKeje3a ¢ pacTBopoM coiu Menu (I1), u3ydenue criocoOoB pas3neneHus
CMeceil: ¢ TOMOLIbI0 MarHuTa, QUIBTPOBaHWE, BBIIAPUBAHUE, JTUCTUIUISIIMS,
xpomarorpadus, MPOBEICHUE OYUCTKH MOBAPEHHOM COJM, HAOIIONEHHE U ONHCAHUE
pe3ynbTaroB MPOBEACHUS OIbITA, WUIIOCTPUPYIOLIENO 3aKOH COXPAaHEHUs MAaccChl,
co3aHue Mojenel MojeKyl (IapoCcTepP/KHEBBIX).

BasxHeiue npeacTraBuTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmeck rasoB. CocrtaB Bozayxa. Kucmopog — 3J€MEHT M MPOCTOE
BenlecTBO. Haxoxxaenue xuciopona B mpupone, Gu3nueckue U XMMHUYECKHE CBOMCTBA
(peakumu rtopenwus). Oxcuapl. [Ipumenenue kuciopoma. CrocoObl TOTyYCHUS



KHCJIOpOJia B JIAOOpaTOpuu W MPOMBINLIEHHOCTH. KpyroBopoT KuCiIopo/a B MPUPOJIE.
O30H — anmoTponHas MoAUGUKAIUS KUCIOPO/Ia.

TeroBoit >PphekT XUMUYIECKON peakIuu, TePMOXUMHUUECKUE YPAaBHEHUS, IK30- U
SHJIOTEPMUYECKHUE peaKlMu. TOIUIMBO: YyTOiIb U METaH. 3arpsA3HEHUE BO3/yXa, YCUICHUE
MapHUKOBOTO A (PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopon — amemeHT M mpocrtoe BeuiecTBo. HaxokpaeHwe Bomopoaa B HPUPOIE,
dbu3nyecKkre U XMMHYECKUE CBONCTBA, MPUMEHEHUE, COCOObI moydeHusi. Kuciaorsl u
COJIH.

MonnsipHbiii 00bE€M Ta30B. PacuéThl M0 XUMHUECKUM YPaBHECHHSIM.

duznueckue cBoMCTBa BOIbI. Boga kak pactBopurenb. PactBopsl. HackileHnsie u
HEHACBIIIEHHbIE PACTBOPHI. PAaCTBOPHUMOCTH BELIECTB B BOoE. MaccoBast 10715 BEIIECTBA
B pacTtBope. XMMHYECKUE CBOiCTBAa BOAbl. OcHOBaHUsA. Poib pacTBOPOB B MPUPOJE U B
KU3HU YesoBeka. KpyroBopoT Boabl B MpUpOAE. 3arpsi3HEHUE MPUPOIHBIX BoI. OxpaHa
Y OYMCTKA MPUPOIHBIX BOI.

Knaccudpuxamus Heopranuueckux coeauHenuit. Oxcunpl.  Krnaccudukarms
OKCHJIOB. coJieoOpas3yroIue (ocHOBHBIE, KHUCJIOTHBIE, am(OoTepHbIE) u
HecoseobOpasyromue. HomeHnknarypa okcuaoB. Dusnueckue U XMMHUECKHE CBOMCTBA
okcuaoB. [lomyuyeHne oKCuIoB.

OcHoBanus. Knaccudukarusi 0OCHOBaHH: MIETOYN U HEPACTBOPHUMBIC OCHOBaHMSI.
Homenknarypa ocHoBanuii. @Pu3nyeckue U XHMHUYECKUE CBOMCTBA OCHOBAHUM.
[TonydyeHne oCHOBaHUA.

Kucnorel. Knaccudukarmus kucinor. Homenkimarypa kucior. ®uszudeckue u
XUMHUYECKHE CBOMCTBA KUCHOT. Psan aktuBHOCTH MeTasuioB H. H. bekeroa. Ilonyuenue
KHCJIOT.

Conu. Homenknarypa coseil. ®Du3znueckMe M XUMHYECKHUE CBOMCTBA COJIEH.
[Tonydyenue coneu.

I'eneTnueckas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumMeHm:

KauE€CTBEHHOE OIPEICIEHUE COACPKAHUS KHUCIOpOAAa B BO3AyXe, IOJIYyYECHHUE,
coObupaHue, pacrno3HaBaHME U HW3YYEHUE CBOMCTB KHUCIOpoa, HaOIIoIeHue
B3aMMOJICMCTBUS BEIIECTB C KUCIOPOAOM U YCJIOBHS BO3HHMKHOBCHHUS U MPEKPALICHUS
ropenus (mokapa), O3HaKOMJIEHHE C OOpas3llaMH OKCHIOB M ONHCAHHWE HX CBOMCTB,
nojaydeHue, coOMpaHWe, paclo3HaBaHHWE M HW3ydYeHHE CBOWCTB Bojopoja (ropeHue),
B3auMojeiicTBue Bomopona ¢ okcugoM wmenu (1) (BO3MOXKHO — HCIIOJIB30BaHHE
BUJICOMATepPHAIOB), HAONIOACHHE O00pa3loB BEIIECTB KOJAMYECTBOM 1  MOJb,
uccleoBaHue OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OIPEHCIEHHOW MAacCOBOM [IOJEW PACTBOPEHHOTO
BEIIIECTBA, B3aMMOJCHCTBUE BOABI C MeTajiaMud (HaTpueM W KaiblipeM) (BO3MOYKHO



HCIIOJIb30BAHNE BHICOMATEPUAJIOB), HCCIIEIOBAHNE 00Pa3IoB HEOPraHMUECKHUX BEIECTB
pPa3IMYHBIX KJIACCOB, HAOJIOACHUE W3MEHEHUsS] OKPAacKH HHAMKATOPOB B pacTBOpax
KHCJIOT W IIeNioueH, u3ydenne B3aumonerctsus okcuaa mean (I1) ¢ pactBopom cepHoit
KHUCJIOThI, KUCIIOT C METaJUIaMH, PEaKIMi HEUTPATU3ALNH, TTOJTyYeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHUE OIHOIO MeTaula APYTUM W3 pPacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMe «BaXHEeWIIne KIACChl HEOPraHuYeCKHUX
COEIMHEHU.

IMepuoguueckuii 3akoH u Ilepuoguueckas cucreMa XUMHUYECKUX YJIeMeHTOB /I,
n. Memnpgeneena. Crpoenmne aTOMOB. Xumnueckast CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIMHU

[TepBbie MOMBITKH KJIACCU(MUKAIIUKA XUMHYECKUX 3JIeMEHTOB. [loHsATHE O rpymmax
CXOJIHBIX 2JIEMEHTOB (II[EJIOUHBIC | IEI0YHO3EMEIbHBIE METaJUIbI, TaJIOTeHbl, HHEPTHBIC
raspl). DJIEMEHTBI, KOTOpPbIe 00pa3ytoT aM(pOTEPHBIE OKCH/IbI M THAPOKCH/IBI.

[Tepunonnueckuit 3axkoH. [lepuonnueckas cucremMa XUMHYECKHUX dneMeHToB [l. .
MenneneeBa. Koporkonepuomnas wu juHHOomepuomHas Gopmbl Ilepuoandeckoit
caucteMbl xumuueckux anemeHtoB Jl. WM. Mengeneesa. llepuogsl W rpymibl.
DU3UYECKUN CMBICII HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX snaep. M3orombl. OnekTpoHsl. CTpoeHue
AIEKTPOHHBIX 000JI0ueK aroMoB TepBbiX 20 XUMHUYECKUX 37eMeHTOB llepuoandeckoit
cucrembl JI. M. Menneneesa. XapaKTepUCTUKA XUMHUYECKOIO 3JIEMEHTA IO €r0
nonoxeHuro B [leprnognueckon cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHsS paguyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIAM U HEPUOLAM.

3nauenue Ilepuognueckoro 3akoHa u llepumomnueckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB JUUISl Pa3BUTHA HAayKd U TTpakTuku. [. 1. MenaeneeB — yuy€HbI U rpakIaHUH.

Xumuueckass cBsa3b. KopamenTHas  (HOJsipHAs W HEMOJSPHAs)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUUECKHUX 3J1EMEHTOB. MIOHHAsI CBA3b.

Crenenp oxucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. l[Iporecch
OKHCJICHUS M BOCCTaHOBJICHUS. OKMCIMTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHue OoOpa3loB BEIIECTB METAJNIOB M HEMETAJUIOB, B3aMMOJEHCTBHE
TUJIPOKCUJA IIMHKAa C pPacTBOpaMM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WLTIOCTPUPYIOLIUX MPUMEPhl OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX peakiui (ropeHue,
peaKIuy pa3IoKeHHsI, COSAMHEHN).

Mestcnpeomemmnuwie ceasu

Peanuzanust MexXnpenMETHBIX CBs3ed TIpU HM3YUYCHHMH XUMHUM B 8 Kiacce
OCYIIECTBIICTCS Yepe3 MCIOJb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHH,



TaK W TIOHATUH, SBIAIOIIUXCS CHUCTEMHBIMH JJI1  OTIEJIBHBIX  IPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO6mue ecTecTBEHHO-HAYyUHbIE TIOHATHUS: HAy4YHbINA (paKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalii3, CHUHTEe3, KiaccuduKaius, TIEepUOAUYHOCTh, HAOIIONEHUE, OSKCIEPUMEHT,
MOJICJIMPOBAHKE, U3MEPEHUE, MOJEIIb, SIBIICHUE.

®dusuKa: Marepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, W3O0TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIa, DJEKTPUUECKUN 3apsil, BEIIECTBO, TeJOo, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, a3, (PU3HYECKUE BEIUYHMHBI, CIUHUIIBI W3MEPEHUS,
KOCMOC, TUTaHETHI, 3BE31b1, ComHIIEe.

buonorus: ¢porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOIBI, MOJE3HBIC
HCKOITA€MbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeECKasA peaKkuus

[Tepnonnueckuit 3axkoH. [lepuonnueckas cucremMa XUMHYECKHUX AneMeHToB /[l. .
MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB XMMHUUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJUsl, KAJBLUS U UX COCAUHEHUN B COOTBETCTBUU
C MOJIOKEHUEM DJIEMEHTOB B [leproanueckon cucreme u CTpPOCHUEM UX aTOMOB.

CrpoeHnue BenecTBa: BUAbI XUMUYECKOUW CBSI3U. TUIBI KPUCTATUTMYECKUX PEIIETOK,
3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKONM PEMmETKH U BHUIA
XAUMHUYECKOU CBSI3H.

Knaccudpukamus u HOMEHKIATypa HEOPTaHMYECKMX BEIIECTB. XHMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCTUHEHUH,
T€HETUYECKas CBA3b HEOPTaHUYECKUX BELIECTB.

Knaccudukaiuss XUMUYECKUX PEakidil MO pa3juyHbIM MpU3HaKaM (M0 YHCIy U
COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY A (eKTy, M0 U3MEHEHUIO
CTEMEHEeW OKHUCIEHUS XUMHYECKHX DJJIEMEHTOB, [0 OOPaTUMOCTH, TO YYacTHIO
KaTanmsaropa). DK30- U 9HIOTEPMHUYCCKUE PEAKI[UH, TEPMOXUMUYCCKUE YPABHCHHS.

[lonsitue o0 ckopocTH XuMmu4eckodl peakuuu. I[loHaTHe 00 oOOpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTEHHBIX U TETEPOreHHBIX
peakuusax. Ilonarne o karanuze. Ilonsatne o XxumuueckoMm paBHOBecuu. DakTopsl,
BIIUSAIONIME HA CKOPOCTh XMMUUYECKOM PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PABHOBECHS.

OKHUCINTENIbHO-BOCCTAHOBUTEIILHEIE peakiuu, AIEKTPOHHBIN OataHc
OKHCJIMTEJIbHO-BOCCTAHOBUTEIILHOM peaxkiuu. CocraBienue ypaBHEHUH
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN C WCTIOJIb30BAHUEM METOJIA AJICKTPOHHOTO
OataHca.



Teopust SIEKTPOIUTHYECKON IUCCOLMALMM. OJIEKTPOJMTBI M HEIIEKTPOIUTHI.
Karnonsl, aHvoHbl. MeXaHnW3M [OHCCOLMAIMM BELIECTB C Pa3JIMYHBIMU BUIAMH
XUMHUeckol cBsizu. Crenenb nucconuanuu. CUIbHBIE U CTa0ble AIEKTPOIUTHI.

Peakniun wmoHHOrOo OoOMeHa. YCIOBHUSI MPOTEKAHMS peakUuid HMOHHOTO OOMEHa,
MIOJIHBIE Y COKPALEHHBIE HOHHBIE YpaBHEHUS peakuuid. CBOWCTBA KHCIIOT, OCHOBAaHUN U
coJiell B CBETE MpPEACTaBICHUN 00 AIEKTPOJUTHUYECKON muccornuanuu. KadecTBeHHbIE
peakuuu Ha HOHBI. [IoHsATHE O THIpONIN3E COJIEH.

Xumuueckuii IKCnepuMenm:

03HAKOMJIEHUE C MOJIEJIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB
— METaJUIOB U HeMeTayioB (rpadura U anMasa), CJIOKHBIX BEHIeCTB (XJIOpUIa HATpHs),
UCCIIEJIOBAHUE 3aBHCUMOCTHM CKOPOCTHM XUMHUYECKOW pEaKUUh OT BO3AEUCTBUSA
pa3nuYHbIX (DAKTOPOB, HCCIENOBAHUE DIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB,
npoiiecca JUCCOUMUAIMHA KUCIIOT, IIejoded u coiieil (BOBMOXKHO HCIOJIB30BAaHUE BHIICO
MaTepHasoB), MPOBEICHUE OIBITOB, HIUTFOCTPUPYIOIIUX MPU3HAKU MMPOTCKAHUS PEaKIUii
UOHHOTO oOMeHa (0Opa3oBaHMEe OcCajKa, BBIJCIICHUE T'a3a, 00pa30BaHUE BOJIbI), OIBITOB,
WLTIOCTPUPYIOLINX TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropexue,
peaKIMyu Pa3JIOKCHHs, COCIUHCHHUS), paCIO3HABAHWE HEOPraHMYECKUX BEIIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIINI HA MOHBI, PELICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTanibl 1 uX coeJUHEHHUS

OO6mass  xapakrepucThka TrajoreHoB. (OCOOEHHOCTHM  CTPOEHHsSI  arOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MYECKHe CBOMCTBA MPOCTHIX
BEILECTB — T'aJIOTCHOB. XMMHUYCCKUE CBOWCTBA Ha TpuMepe xJopa (B3auMOIeHCTBHE C
MeTaJJIaMH, HEMeTalUlaMHu, Inenodamu). Xuopoomopon. ConsiHas — KHCIIOTAa,
XUMUYECKUE CBOMCTBA, MOJYyYEHHE, IPUMEHEHUE. JlelicTBUE XIT0Opa U XJIOPOBOIOPOJA Ha
OpraHu3M 4elioBeKa. BaykHelne XJI0puabl U UX HAXOKIEHUE B IPUPOJIE.

O6mass xapakrepuctuka »3inemMeHToB VIA-rpynnsl. OcoOGeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIe cTerneHn okuciaeHus. CtpoeHue U Gu3nuecKkue CBOMCTBA MPOCTHIX
BEUIECTB — KHUCIOpPOAAa U Cepbl. AJUIOTPOIHbIE MOAU(PUKALMUA KHUCIOPOIa U CEphl.
Xumuueckue cBoicTBa cepbl. CepoBOIOpON, CTpOeHHE, (PU3NYECKHE U XUMHYECKHE
cBoiicTtBa. OKCHIIBI CE€pbl KaK MPEACTABUTENN KUCIOTHBIX OKCHAOB. CepHas KHCIOTa,
¢dusnveckne W XUMHUYECKHE CBOicTBa (0OIIME KaK TpPEACTAaBUTENs Kiacca KUCIIOT U
cnenupuveckre). XUMHUYCCKUE PEAKIMU, JICKAIINEe B OCHOBE IPOMBIIUIICHHOTO
criocoba ToJydeHus cepHOM KHUCIOThI. [IpumeHenue cepHoil kuciaotbl. Conu cepHOM
KHCIIOTHI, KaUeCTBEHHAsl peakius Ha cyibdar-uon. Haxoxnenue cepol u €€ coeuHEHUN
B Ipupoae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH Cpelpl COCAUHEHUSIMU CEPBI
(KACJIOTHBIC ~ JOXKIM, 3arpsA3HEHHE BO3IyXa M BOJOEMOB), CIOCOOBI  €ro
MIPEAOTBPALLECHHUS.



O6mmas xapakrepucTika 3meMeHToB V A-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHeHue B Ipupojae, Gusndeckue u
xuMHuueckue cpoiictBa. KpyroBopor azora B mpupone. AMMUak, ero (usmdeckue u
XMMHYECKUE CBOMCTBA, MoJlyueHue U npumeHeHue. Conu aMMOHMs, UX (PU3HUECKUE U
XMMHYECKUE CBOWCTBA, NpuMeHeHue. KadecTBeHHass peakius Ha HOHBI aMMOHHS.
AsorHasi kuciora, e€ monydeHue, GU3MYECKUE M XMMHUYECKHE CBOWcTBa (0OIIHMe Kak
NpEeACTaBUTENS Klacca KUCIIOT U crienuduueckue). Vcnonb30BaHre HUTPATOB M COJICH
aMMOHHMSI B KayeCcTBE MUHEpalbHBIX yHoOpeHuid. XUMHUYECKOe 3arps3HeHHe
OKPY)KaIOIIEeH cpellbl COSTUHEHUSIMHA a30Ta (KHCJIOTHBIC JOXKIH, 3arpsS3HCHUE BO3IyXa,
mo4Bsl ¥ BOg0éMOB). Docdop, amtorponHbie Moaudukanuu Gocdopa, pusnueckue u
xumudeckue cBoiictBa. Oxcuna ¢ocdopa (V) u dochopuas kuciora, pusnueckue u
XUMHYECKUE CBOWCTBa, moiyyeHue. MHMcmonb3oBanue (QocdaroB B KadecTBe
MUHEpaIbHBIX YIOOpEHUH.

O6mass xapakrepuctuka »3inemMeHToB |V A-rpynnsl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE CTENEHU OKHUCICHHS. YIIEpoJ, aJIOTPONHbIe MOIU(UKAIUH,
pacnpocTpaHeHue B MpHUpone, (PU3NUEeCKHMe W XUMHUYECKHE CBOWCTBA. AJcCOpOIus.
Kpyrosopot yriepoga B npupoae. Okcuanl yriiepoaa, ux Gu3HUecKue U XUMHUYECKUE
CBOICTBa, JA€MCTBUE HA KUBBIE OPTraHU3MBbl, MOJIYYeHHE U TPUMEHEHUE. DKOJIOTUUECKHE
npo0sieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (IV), runoresa ro0anbHOrO MOTEILICHHS
KJIUMaTa, MapHUKOBBIM 3(d@exT. YrompHas Kuciora U €€ coiM, ux (usmdyeckue u
XMMHYECKUE CBOMCTBA, TNOdyyeHUe U npuMmeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIMUIIMHE, IPOMBIIINIEHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHayanbHbIE MOHATHUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIUHEHUSIX
yriepona (MeTaH, STaH, STHICH, aleTHJICH, JTaHON, IJIMIEPHH, YKCYyCHas KHUCIIOTa).
[IpuponHbie UCTOYHUKH YIIIEBOIOPOAOB (YTroib, MPUPOIHBIHA a3, HEPTh), MPOAYKTHI UX
nepepabotku (OE€H3WMH), WX POJIb B OBITYy M NPOMBIIUICHHOCTH. [loHATHE O
OMOJIOrMYeCKH Ba)KHBIX BELIECTBAX: JKHpax, OelikaX, yrieBodgax — M UX POJIU B KU3HU
yesioBeka. MarepualibHOE €MHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COECTUHEHUM.

Kpemnuii, ero ¢uzndeckue U XuMUYECKHE CBOMCTBA, MOJTYyYEHUE U MPUMEHEHUE.
CoenuHenus KpeMHus B npupoge. O0mue npencrasieHus o6 okcuae kpemuus (1V) u
KpeMHueBoM kucnore. CHIMKAThl, WX HCIOJIb30BAHHE B OBITY, B MPOMBIILIEHHOCTH.
Baxnelimue crpouTenbHble MaTepualibl.  KepamMHuKka, CTEKJIOo, IIEMEHT, OeToH,
xene300eToH. [IpobreMbl 6€30MacHOr0 MCMONB30BAHUS CTPOUTEIBHBIX MaTepUajioB B
MOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn.

U3ydeHHe o0Opas3lloB HEOPraHWYECKUX BEIIEeCTB, CBOMCTB COJSHOM KHCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX pPEaKIMil Ha XJIOPUI-UOHBI U HAOIIONEHHE MPU3HAKOB HMX



MPOTEKAaHUs, OIBIThI, OTpa)xaromue GU3NIeCKre U XUMUYECKHE CBOMCTBA TaJIOTeHOB U
UX COeAMHEHHH (BO3MOXKHO HCIIONB30BaHHE BHICOMATEPUAJIOB), O3HAKOMJICHHE C
obOpa3namMu  XJOpUa0B (TaJlOTeHUIOB), O3HAKOMIIEHHE C oOpa3lamMu cepbl u eé
COeTUHCHHUSIMH (BO3MOYKHO HCIIOJB30BAHKME BHUICOMAaTEpHAsioB), HAOMIOACHHE Mpoliecca
oOyrJIMBaHUSI caxapa IO JIEMCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOThI, U3yUeHHUE
XUMUYECKUX CBOWCTB pa30aBICHHOW CEpPHON KHUCJIOTHI, MPOBEICHHUE KadeCTBEHHOM
peakiuu Ha cyiabdar-uoH W HaOIOACHUE MpU3HAKa €€ MPOTEKaHHs, 03HAKOMIICEHHUE C
¢buznyeckuMu  cBoMicTBamMHM a3ora, (Gocdhopa MW HMX coeauHEHHH (BO3MOXKHO
UCTIOJIb30BAHKUE BUJICOMATEPUAIIOB), 00pa3ilaMu a30THBIX U (OCHOPHBIX YI0OpEHUid,
MoJIyueHue, coOupaHue, paclio3HaBaHWE W M3YYCHHE CBOMCTB aMMHaKa, MPOBEICHUE
Ka4eCTBEHHBIX peakIiuii Ha MOH aMMOHHS U ¢docdaT-uOH M U3YYCHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJECUCTBUE KOHUECHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIbIO
(BO3MOYKHO HCITOJIL30BAHKME BHCOMATEPUAJIOB), M3YUCHHE MOJCIICH KPUCTATHYECKUX
pemérok anmasza, rpadura, QyuiepeHa, O3HAKOMJIEHHE C TIPOILIECCOM aiCcopOLUU
pPacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YINIEM W YCTPONUCTBOM MPOTHUBOTa3a,
MoJIyueHue, coOupaHue, pacro3HABaHHE W M3YYEHHE CBOWCTB YIVIEKUCIIOTO Ta3a,
MPOBEICHUE KAueCTBEHHBIX pEeaKlUid Ha KapOOHAT M CHUJIMKAT-WOHBI U H3y4YeHUE
NPU3HAKOB WX  [POTEKaHWs, O3HAKOMJICHME C  TIPOAYKUHEH  CUJIMKAaTHOM
MPOMBILIUIEHHOCTH, PEIICHUE OSKCIEPUMEHTAIBHBIX 3aJad 10 TeMme «BaxHelmmue
HEMETaJUTbl U UX COCTUHCHUSI».

MeTaJiIbI M KX COETUHEHHUS

OO6mras XxapakTEepUCTUKa XUMHUUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU HX
nonoxxkeHusi B [leprognueckor cucreme xumudeckux snemeHToB J[. M. Menneneesa u
cTpoeHusi atoMoB. CTpoeHHE METaJIOB. MeTajuiMdeckass CBA3b U METaJUIMYecKas
KpUCTAJJIMYECKasd PpeIIETKA. OJIEKTPOXUMHUYECKUNA Pl  HANPSHKEHUHA  METaJUJIOoB.
dusznyeckue W XHMHYECKHE CBOMCTBa MeTauioB. OOmmMe crmocoObl MOMydeHUs
MeTtauioB. [loHsITHE O KOPpPO3WM METAJIOB, OCHOBHBIE CIIOCOOBI 3alUThI HX OT
koppo3uu. CruiaBel (CTalib, YyT'yH, JIOPATIOMUHHIE, OPOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIIIEHHOCTH.

[llenounble MeTauIbl: TOJNOXKEHHE B IlepHoaMYEcKOr CHCTEME XHMHUYECKUX
anemeHToB [J[. WM. MeHneneeBa, CTpOCHHME HUX AaTOMOB, HAaXO0XICHUE B IIPUPOJE.
dusnyeckre W XUMUYECKHE CcBoiicTBa (Ha mpuMmepe Harpusi W Kajus). OKCHUABI U
TUIPOKCUJIBI HATpUsl U Kanusi. [[puMeHeHne MEeI0uYHbIX METAVIOB U UX COSIUHEHUM.

[IlenouyHO3eMENBHBIE METAJIIBI MATHUWA U KaJIBIWI: MOJIOkKEHUE B [leproandeckon
cucteMe xuMHueckux odnemeHtoB JI. WM. Mengeneea, CTpOEHHME UX aTOMOB,
HaxoXJeHue B npupoae. PU3NUECKUE U XMUMUYECKHE CBOMCTBA MAarHus W KaJbIIMS.
Baxxneitme coequHeHHs Kaiublus (OKCHI, THAPOKCHA, coju). JKECTKOCTH BOABI H
CrocoObI €€ yCTpaHEeHHUS .



AnrfoMuHU#: monokenue B [leproanueckoid CUHCTEME XUMHUYECKHX 3JeMeHTOB [I.
. Menneneesa, CTpoeHUE aToMa, HaXOKIeHHE B mpupoae. Puznyeckue U XUMHUECKHE
CBOICTBA aTFOMHHUS. AM(POTEpHBIEC CBOMCTBA OKCH/IA U THAPOKCHIA aTFOMUHUS.

Kenezo: nonoxenue B Ilepunonuueckoit cucreme Xxumudeckux asnementos J[. U.
MeneneeBa, CTpOCHHE aToMa, HaXOXJeHHE B mpupoje. PU3HUecKue M XUMHUECKHE
cBoiicTBa sxene3a. Okcubl, ruapokcuasl U conu xenesa (I1) u xenesa (111), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKCnepumenm.

O3HAaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U CILIaBOB, X (U3MYCCKUMHU CBOHMCTBAMH,
U3y4yeHHE  pe3yJabTaTOB  KOPPO3MH  METauIoB  (BO3MOXKHO  HCIIOJb30BaHHE
BUJICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJCHCTBHSI OKCH/IA KAJIbI[Us U HATPUS C BOJOU
(BO3MOYKHO HCIOJIB30BAHNE BHACOMATEPHAIIOB), UCCIICOBAHNE CBOWCTB JKECTKOU BOJIBI,
npolecca TOPeHus Kee3a B Kuciopoe (BO3MOXKHO HCIOIb30BaHUE BUACOMATEPHAIIOB),
NPU3HAKOB TMPOTEKAHUS KAYCCTBCHHBIX pEaKIHMii Ha HWOHBI. MarHus, KajbIlHs,
anmroMuHus, nuHKa, kenesa (1) u xemesa (1), menm (I1), HaOmomeHne W omMHMCcaHHE
MPOIICCCOB OKPAIIWBaHMS IUIAMEHH HOHAMH HATPHs, Kajius W KaJblus (BO3MOXKHO
UCIIOJIb30BAHNE BHCOMAaTEpHAsOB), MCCIeI0BaHHEe aM(OTEPHBIX CBOWCTB THIPOKCHIA
ATIOMMHHAS W THAPOKCHIA LHHKA, PEIICHHE OHKCICPUMEHTAJIbHBIX 3ajad I0 TeMe
«Bakueiiime MeTauibl B UX COCTHMHEHUS.

XuMHUA U OKpY:Kamolas cpeaa

BemiectBa u Marepuajsl B IOBCEIHEBHOM JKH3HM uYejoBeka. be3omacHoe
UCIOJIb30BAHNE BEINECTB M XHMHUYCCKUX peaknuid B ObITy. IlepBas momorms mpu
XUMHUYECKUX 0JKOTaX U OTPABICHUSX.

XUMHUYECKOe 3arpsA3HEHHE OKpyXaroliei cpeasl (mpeaenbHas —IOMyCTHMAs
KOHIleHTpanus Beriects, ganee — I[1JIK). Pomb XumMuu B pemieHHH SKOJIOTHUYECKHUX
mpobeM.

Xumuueckuii IKCnepuMeHm.

U3ydeHHe O00pas3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIJIOB, IOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmnoie cea3u

Peanuzanuss MeEXIpEeIMETHBIX CBs3ed TMpH HM3YyYeHHMH XUMUH B 9 Kiacce
OCYILECTBIISICTCS. Yepe3 HCIOJIb30BAHWE KaK OOINHMX €CTeCTBEHHO-HAYUHBIX IOHSTHIHA,
TaK ®  TOHATHH, SBISIONIAXCSA CHCTEMHBIMH JIIi  OTACIBHBIX  MPEJIMETOB
€CTECTBCHHO-HAYYHOTO I[UKJIA.

OO1mue ecTecTBEHHO-HAYYHbIE TTOHATHS. HayYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJNW3, CHHTE3, KIacCHU(pHUKAIUA, TMEPUOJUIHOCTh, HAOIOJACHHE, 3KCIIEPUMEHT,
MOJICIMPOBAaHNE, H3MEPEHHE, MOjEIb, SBJICHHE, MApHUKOBBIH 3((deKT, TeXHOIOorHs,
MaTepHabl.



®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, U30TOIBI,
PaZAMOAaKTUBHOCTb, MOJIEKYyJa, AJIEKTPUUECKUI 3apsj, MPOBOJHUKH, TOIYNPOBOIHUKH,
TUBJIEKTPUKH, (POTODTIEMEHT, BEUIECTBO, T€JIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaJUIMUecKas pemeéTka, CIUIaBbl, (U3UYECKUE
BEJIMYUHBI, E€IWHMIIBI H3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
Comnxue.

buonorus: ¢Qorocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHHEpPAIbHbIE
yIOOpEeHHUs, MUKPODJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATENIbHbIE BEIIECTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaJbl, TOPHbIE MOPONbI, TMOJE3HbIE
HCKOIIaeMbl€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHUSA TPOI'PAMMBI 10 XUMHNHU
HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JINUHOCTHBIE PE3VYJIBTATBI

JIMYHOCTHBIE PE3YIBTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOI'O OOIIIEr0 00pa30BaHMUs
IOCTHTAlOTCS B XOme OOydYeHHs XHMHU B €IHHCTBE YYeOHOM M BOCIHTATEIBHOM
JESTEIBHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHICKMMHU COLMOKYIBTYPHBIMH H
IYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM, NPHUHSATHIMH B OOIIECTBE MPaBUIAMH M
HOPMaMH{ IOBEJCHHS M CIOCOOCTBYIOT IPOIECCAM CaMOIIO3HAHUS, CAMOPAa3BHTHUS H
COIMAJTH3AIINN 00yYarOIIIXCS.

JIMYHOCTHBIE pE3YIBTATHI OTPaXKaroT TOTOBHOCTB 00YYaIOIIMXCS
PYKOBOICTBOBATHCSI CHCTEMOW IMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIMM M pacIIupeHHUe
OITBITA JESTEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOro BOCIIUTAHMS:

IICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPHYECKOMY M
HAyYHOMY HACJIEOHIO, IOHUMAaHMsS 3HAYEHHS XUMHUYCCKOH HAyKH B IKH3HH
COBPEMEHHOTO OOIIeCTBa, CIHOCOOHOCTH BIAJCTh JOCTOBEPHOW uHpOpMAIeidn o
NEPENIOBBIX TOCTIDKEHHUSAX M OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMUH,
3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA,;

2) rpakIaHCKOT0 BOCIIUTAHUS:

IPEACTaBIEHUS O COUUAIBHBIX HOpMaX M IPaBUIIaX MEKINUYHOCTHBIX OTHOIIEHUI
B KOJUIEKTHBE, KOMMYHHMKATHMBHON KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJE3HOM,
y4eOHOMCCIIEN0BATEIBCKOM, TBOPUECKON M IPYTHUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pasHOOOpa3HON  COBMECTHOM  JESATEIBHOCTH  MNPH  BBITOJHEHHH  y4YEOHBIX,
MI03HABATEJIbHBIX 3a/1a4, BHIMOJHECHHH XUMHUYECKUX DKCIIEPUMEHTOB, CO3MaHUN YIeOHBIX
IPOEKTOB, CTPEMJICHHMS K B3aHMOIIOHMMAHHUIO M B3aHMOIIOMOINM B IIPOIECCE DTOM
y4eOHOM IeATEIbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE IMOBEICHHE M IOCTYIKH CBOUX
TOBApHUIE C IO3MIMH HPABCTBEHHBIX M IPAaBOBBIX HOPM C YYETOM OCO3HAHHS
MOCJEACTBUM MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHHS:

MHPOBO33PEHYECKHE IIPEACTABICHUS O BEIIECTBE M XHMHUYECKOHW pEaKIvH,
COOTBETCTBYIOIIIHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U COCTABIISAIOIIME OCHOBY
IV TTOHHMAaHMsI CYI[HOCTH HAy4YHOM KapTHHBI MHpa, MPEIACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3AUMOCBS3SIX YEIOBEKA C IPUPOTHOM CPEHOi, O
pOJIM XUMUH B ITO3HAHUHU 3THX 3aKOHOMEPHOCTEINH;

II03HaBaTejIbHbIE MOTHBLI, HAIIPABIIEHHBIE HA MTOJIYYEHNE HOBBIX 3HAHUH 110 XUMHH,
HEOOXOMUMBIE I 00BSICHEHHST HAOIIOMAEMBIX MPOIIECCOB M SIBICHMIA, TO3HABATEIBHOIA,
UH(GOPMAIIMOHHOW M YMTATEIBCKOM KYJIBTYphl, B TOM YHCIIE HaBBLIKOB CAMOCTOSITEIBHOM



paboThI ¢ yYCOHBIMHU TEKCTAMHM, CIIPABOYHOM JIUTEPATYPOH, JOCTYITHBIMH TEXHUIECKUMU
cpeacTBaMK HH(GOPMAITMOHHBIX TEXHOJIOTHH;

HHTEpeC K OOydYeHHI0 U IMO3HAHHUIO, JFO003HATENLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMOOOPa30BaHUIO, MMPOCKTHON M MCCIIEI0BATCIILCKON JCATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOYYEHHUS B JajbHEHIIIEM,;

4) popMupoBaHHUs KYJILTYPbI 310POBbS:

OCO3HaHHE IICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 370POBBIO,
YCTaHOBKHU Ha 3JI0POBBIN 00pa3 )KM3HH, OCO3HAHUE MOCIICACTBHA ¥ HEIPUATHE BPEIHBIX
npuBbIYeK  (YIMOTpeOJIeHUsT  aJKOTOJisA, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTH
COOJIOZICHHST TPaBUJI 0€30MaCHOCTH MPH OOpAIleHHH ¢ XMMHYSCKUMHU BEIICCTBAMH B
OBITY ¥ peabHOMN KHU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

HHTEpEC K MPaKTHUYECKOMY H3YUEHHIO MPOPEeCcCHil W Tpyda pa3jMdHOro poja,
YBaXCHHE K TPYAy M pe3yiabraraM TPYIOBOH JeSTEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHMHA 10 XHUMHH, OCO3HAHHBIA BBIOOP HMHIMBHIYaJIbHOM
TPACKTOPUU MPOJODKEHUST 00pa3oBaHUs € y4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIICCTBCHHBIX HMHTEPECOB M IMOTPEOHOCTEH, YCIENTHON
poeCCHOHAIBHON JIEATEIHPHOCTH M Pa3BUTHS HEOOXOMMMBIX YMEHHH, TOTOBHOCTH
aJIalITUPOBATHCS B IPO(ECCUOHAIBHOM cpeie;

6) 3K0JOrH4YeCcKOro BOCIUTAHMS:

HKOJIOTMUYECKHU 11EJIeCO00pa3HOe OTHOIICHUE K MPHUPOJC KaK MCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIICCTBOBAaHHWS, MOHMMAaHHE IIECHHOCTH 370POBOr0 M 0€30MacHOro
oOpa3a JKWU3HH, OTBETCTBEHHOC OTHOIIEHHE K COOCTBCHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOACHHS IPaBHI 0€30MacHOro
MOBEICHUS TIpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAI[HX, YIPOKAIOLIUX 3J0OPOBBIO U
JKU3HU JIIOAEH,

CIIOCOOHOCTH NPHUMEHSATh 3HAHHS, IOJIydaeMble TPU H3YUYCHUH XHMUH, IS
pellleHnsT 3ajad, CBA3aHHBIX C OKPYKAIOMICH MPHPOIHOW CpPEAOM, IS MOBBIIICHHUS
YPOBHSI SKOJIOTHUYECKOM KYJIBTYpPbI, OCO3HAHHUS TIIO0ATLHOTO XapakKTepa JKOJIOIHUECKHUX
npobjieM W MyTed WX PeHICHHs IOCPEACTBOM METOIOB XHMHH, SKOJIOTHUECKOTO
MBIIIICHHSI, YMEHHSI PYKOBOJICTBOBATHCS UM B IO3HABATEIIBHON, KOMMYHHUKATHBHON |
COLMAJIBHOU IIPAKTHKE.

METANPE/JIMETHBIE PE3VYJIBTATBI

B cocraBe MeTampeAMETHBIX  PE3yJIBTAaTOB  BBIACISIOT  3HAYUMbBIC IS
(bopMUpPOBaHUS MHPOBO33PCHHS OOIIEHAYYHbIC TMOHATHS (3aKOH, TEOpHs, MPUHIIMII,
rumnoresa, (hakt, CUCTeMa, IPoIecC, IKCIIEPUMEHT U APYroe.), KOTOPbIEe UCIOIb3YIOTCS B
CCTECTBCHHO-HAYYHBIX YUYCOHBIX MpEAMETaxX M IMO3BOJISIOT HAa OCHOBE 3HAHHMH U3 ITHX
npeaMeToB (OPMHUPOBATH MPEACTABICHHE O ICJIOCTHOM HAyYHOHW KapTHHE MHUpa, |



yHHUBEpCajbHble  y4eOHble  jeiicTBus  (MO3HABaTeabHbIE,  KOMMYHHKATHBHBIE,
PETYJISITUBHEIE), KOTOpBIE 00eCIIeunBarOT dbopMupoBaHue FOTOBHOCTH K
CaMOCTOSITEJILHOMY IJTAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOM AesTETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiiCTBUSA

ba3oBblIe J1ornueckue aeicTBHUA.

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOSCHUM 3HAHUM:
pacKphIBaTh CMBICT XHMHUYECKHX IMOHSATHH (BBLACIAThL WX XapaKTEPHbIC IMPH3HAKH,
yCTaHABJIMBaTh B3aMMOCBS3b C JPYTUMH IOHSATHSAMH), HCIOJNB30BaTh MOHATHS IS
OOBSCHEHUSI OTHENbHBIX (PAKTOB W SIBJICHUM, BHIOMpATh OCHOBAHHS M KPUTEPHUH IS
KJaccupUKAIIMU XMMHYECKUX BEIIECTB W XHMHUYECKUX peaKIui, YCTaHaBIMBATh
MIPUYMHHO-CIICJICTBEHHBIC CBA3W MEXAY OOBEKTaMU H3yUYeHHs, CTPOUTH JIOTHUECKHE
paccykaeHus: (MHAYKTHBHBIC, JEIyKTHBHBIC, II0 aHAJOIHMH), JejaTh BBIBOALI U
3aKJIFOUCHUS

yMEHHE TPUMEHAThL B MpoIlecce IO3HAHUS TMOHATUSA  (MpeaMeTHbIe U
MeTarnpeAMETHbIC), CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHUMHH,
MpeoOpa3oBBIBATh IIUPOKO NPUMEHSEMBbIE B XUMUHU MOJCIIbHBIC IPEACTABICHUS —
XHUMHUYECKUH 3HaK (CHMBOII DJIEMEHTA), XMMHUYECKast (hopMyiia U ypaBHEHHE XUMHUYIECKOM
peakIuy — MpU PEelIeHUU y4eOHO-TI03HABATEIBHBIX 3aJ1a4, ¢ YYETOM ATHUX MOJEIIBHBIX
MPEJCTABICHUNA BBIABISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU H3y4aeMbIX
O0OBEKTOB — XHUMHUYECKHUX BEIIECTB W XUMHYECKUX PpEaKIUH, BBISBISATH OOIIHe
3aKOHOMEPHOCTH, TPUUYMHHO-CIICICTBEHHbIE CBSI3M W TPOTUBOPEUUS] B H3YyUaE€MbIX
Mpoleccax u SABICHUSAX.

ba3oBble ucciienoBarejibCckue AeicTBUA.

YMEHHUE MCIIOJb30BaTh IOCTABICHHBIE BOIMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHMS, a TaKXK€ B Kaue€CTBE OCHOBBI i1 (POPMHPOBAHUSI THUIIOTE3BI IO MPOBEPKE
MPaBWILHOCTU BBICKA3bIBAEMBIX CYXK/ICHUI;

MpuOoOpeTeHHe OMbITa [0 I[JIAHUPOBAHUIO, OPTraHU3allMkd U  TMPOBEICHUIO
YUCHMYECKUX  DKCIIEPUMEHTOB, YMEHHME  HaOJIogaTh 3a  XOAOM  IIpoIliecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3yibrar, (QopMyaupoBarb OO0O0OIICHUS U
BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOIO OIbITa, MCCIEAOBAHUS, COCTABIISITH OTUYET O
MpoJieJIaHHOM pabdoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOUpaTh, AHAJIU3UPOBATH M  HMHTEPIPETUPOBATh HMHPOPMAIUIO
pa3TUYHBIX BUJOB W (QOpPM TMpeACTaBICHUS, MNOIYyYaEMYI0 U3 Pa3HbIX HCTOYHHUKOB
(HayyHO-TIOMYJSIpHASL JIUTEpPATypa XUMHUYECKOTO COACPIKAaHUs, CIPABOYHBIC MOCOOUS,
pecypcel MHTepHeTa), KPUTUYECKH OIICHUBATh IPOTUBOPCUMBYIO U HEJOCTOBEPHYIO
uH(pOopMaIHIo;

YMEHHE NPHUMEHSTh pa3jU4Hbleé METOIbl W 3alpoChl MPHU TIOMCKE U OTOOpE
MH(OPMAIIMK U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJTHEHUS YU€OHBIX U



MO3HABATENIbHBIX 3a/7ay OMNPEAENEHHOIO THUIA, MNPUOOpPETEHHE OIbiTa B 00JACTH
UCIIONIb30BaHUA  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBJJEHUE
KYJIBTYpOI aKTUBHOT'O HCIIOJIb30BAHMSI PA3JIMYHbBIX MOUCKOBBIX CUCTEM, CAMOCTOSITEILHO
BbIOMpATh ONTUMAJIBHYIO (OpMYy NpPEACTaBICHUS HHPOPMALMU M WILTIOCTPUPOBATH
pelaeMble 3a7ja4u HECIOKHBIMU CXeMaMu, AUarpaMMaMH, IpyruMu popmamu rpauku
¥ MX KOMOWHAILIASMU,;

YMEHHME HCHONb30BaTb W  aHAJU3MpOBaTh B  IMpollecce  y4yeOHOW U
UCCJIEeIOBATEeNIbCKOM  IESITEIbHOCTH HWH(GOPMALIMIO O BIUSHUUA IPOMBIIUIEHHOCTH,
CEeJIBCKOTO X034MCTBa U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOAHON Cpeibl.

KomMmyHnkaTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUS:

yMEHHMsI 3aJlaBaTth BOMPOCH! (B Xo7e auayiora ¥ (MJIK) AMCKYCCHUH) TIO CYILECTBY
oOcyKaaeMoil TeMbl, (POPMYIHPOBATh CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHHUS
MPEIOKEHHOM 3a/1a4u;

YMEHHUSI TIPEJICTABIATh MONIYYCHHbIE PE3yJbTaThl IO3HABATENbHOM S TEIbHOCTH B
YCTHBIX W THCBMEHHBIX TEKCTax; JeJiaTh MPE3eHTAIMI0 pPE3yIbTaTOB BbINOIHEHUS
XHUMHUYECKOTO JKCIepuMeHTa (J1abopaTopHOro OIbITa, JaboparopHOW padoOTHl 10
UCCIICIOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);

YMEHHsSI y4eOHOTO COTpYAHMYECTBA CO CBEPCTHUKAMHU B  COBMECTHOM
MO3HABATEIbHON M HCCJIEIOBATENIbCKON NEATeTbHOCTH MPH PEIICHUH BO3HUKAIOIIMX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHUS MO3HMIUHN (00CYXKICHMUS,
OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMbBI», KOOPAHWHAIUS COBMECTHBIX JEHCTBHH,
OIpe/IeNICHNE KPUTEPHUEB IO OIICHKE KaueCTBA BHIMOJIHEHHOMN pabOThI U JAPYyTHeE).

PeryasiTuBHbIe YHUBEpcaJbHbIE yueOHbIE 1elCTBHUS:

YMEHHE CaMOCTOSTEIBHO ONpeNeNsTh UEeNH JESITeIbHOCTH, IUIaHMPOBATH,
OCYIIECTBIIATh, KOHTPOJUPOBATH W TMPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesTeNbHOCTh, BBIOMpaTh Haubonee 3G EKTHUBHBbIE CHOCOOBI pEIIeHUS Y4YEOHBIX U
MO3HABATENIbHBIX ~ 3aJ]a4, CaMOCTOSITENbHO  COCTaBISATh WMJIUM  KOPPEKTUPOBATH
MPEJIOKEHHBIM aNTOPUTM NEUCTBUN TIPU BHINOJHEHUHU 3aJaHUN C y4ETOM MOIYUYEHUS
HOBBIX 3HAHMM 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsAX, OLIEHUBATh
COOTBETCTBUE MOIYYEHHOIO pe3ylbTaTa 3asBICHHOW IIeJId, YMEHHE HUCIOIb30BaTh U
aHaAJIM3MPOBATh KOHTEKCTHI, MpeJjiaraeMble B YCIIOBUU 3aJJaHUN.

NPEIMETHBIE PE3YJIBTATDI

B cocraBe npeaMeTHBIX pe3ylnbTaToB M0 OCBOCHHUIO 0053aTeIbHOTO COAEepKaHUs,
YCTaHOBJIEHHOTO JaHHOW (enepanbHON paboyeil mporpaMMoil, BbIIEIAIOT: OCBOCHHbBIE
00y4arouMMHUCs HayyHbI€ 3HAHUS, YMEHHUS U CIOCOOBI AeHCTBU, cienupuieckue s
MpeIMETHON 00nacTu «XUMHS», BUAbl AEATEIBHOCTA MO MOJYYEHHUIO HOBOTO 3HAHMS,
€ro MHTEepIpeTaliy, TPeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YY€OHBIX U HOBBIX
CUTYyaIIUsX.

K xoniy obydenuss B 8 kjiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTb C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

. pacKphIBaTh CMBIC OCHOBHBIX XHMHYECKHUX TOHATHH. aTroM, MOJIEKYIa,
XAMUYECKHUN BJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OAHOpOTHAS U



HCOJIHOPOJIHAsI), BAJICHTHOCTh, OTHOCHTEJIbHAS AarOMHAash M MOJICKYJspHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAsL Macca, MaccoBasi 1011 XUMHUYECKOTO JIEMEHTA
B COCAUMHEHUHU, MOJIAPHbIMN 00BEM, OKCHUI, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPULIATENILHOCTh, CTENeHh OKUCIICHHS, XUMUYECKasl peakius, Kiaccudurarms
peaKuuii: peakuuu COCIWHEHHMS, PEaKIIMKU Pa3JI0KEHUsS, PEAKINN 3aMELIEHHUs], peaKLIUH
oOMeHa, 9K30- U PHJIOTEPMUYECKHUE PEAKIINH, TEIJI0BO 3(DPEKT peakiuu, Sapo aroma,
AIIGKTPOHHBIA CJIOW aToma, aroMHas OpOWTalb, pajuyC aromMa, XUMHUYecKas CBA3b,
MOJISIPHAsT M HEMOJIAPHAsl KOBAJICHTHAsl CBSI3b, MOHHAsS CBSI3b, MOH, KAaTMOH, AaHHOH,
pacTBOp, MaccoBas 0151 BemecTBa (MPOLICHTHAST KOHIICHTPAIIHS) B PACTBOPE;

. WUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKUX TOHATHH H
MIPUMEHSTH 3TU HOHITHUS MIPU ONIMCAHUH BEUIECTB M UX MPEBPALLCHUN;

. MCIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JIJIsI COCTaBlIeHUsI (POPMYIT BEIlIECTB
Y YPAaBHCHUN XMMUYECKUX PEAKIUM;

. OTIpEeeNATh BaJEHTHOCTh arOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTeNIeHb OKHUCJICHHS 3JIEMEHTOB B OMHAPHBIX COCMHEHUSAX, IPUHAJICKHOCTD BEIIECTB
K ONpeleNEHHOMY KJacCy COEIMHEHHM 1o ¢dopMmynaM, BHUJI XUMUYECKOW CBA3U
(koBaJICHTHAsI U HOHHAS) B HEOPTaHUUECKUX COCTUHCHUSX;

. packpbiBarh cMmbica llepuognueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh TMOHWMAHUE NEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
AIIEMEHTOB OT MX MOJOkeHUs B Ileproanyeckoil cucteMe, 3aKOHOB COXPAHEHUSI MACCHI
BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIISIPHOTO YU€HUs, 3aKOHa ABOraipo;

. ONMKCHIBATHL W XapakTepusoBaTh Tabmuunyio ¢opmy Ilepuonuyeckoit
CUCTEMBl XMMHMUYECKHX OJJIEMEHTOB. pa3jiMyaThb IIOHATHS «JIaBHasg MOJArPYIIa
(A-rpynmna)» u «mobouHass moxarpymnmna (b-rpymnma)», manbie u OONBIIME TEPUOIbI,
COOTHOCHTHh 00O03HAueHHsI, KOTOpble HMeloTcs B Tabmuue «llepuonuueckas cucrema
xumudyeckux sneMeHtoB J[. WM. MeHaeneeBa» ¢ YHCIOBBIMU XapaKTEPHUCTHUKAMHU
CTPOCHHUSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsja sjpa, o0Iee YHCIIOo
DIIEKTPOHOB M PACIPEICIICHUE UX 110 JICKTPOHHBIM CIIOSIM);

. KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOpraHWYeCKHUe BEIIeCTBa,
XAMUYECKHEe peakiuu (M0 YKCIy M COCTaBy YYacCTBYIOIIMX B PEaKIUU BEIICCTB, IO
TeTIoBoMY 3 dekry);

. XapaKTepru30Barh (OMUCHIBATh) OONIUE XMUMHUYCCKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIAcCOB, MOATBEPKIas ONHMCAHWE MPUMEPAMH MOJIEKYJISIPHBIX YpPaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKaHUSI XUMUUYECKUX TMPEBPAIMICHUN B Pa3IUYHbIX
YCIIOBHUSIX;

. BBIYHCJISITh OTHOCUTEIIbHYIO MOJICKYISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,

MAaCCOBYIO JIOJIO XHMHUYECKOTO 3JIeMEeHTa 1Mo (HopMyie COEAMHEHHUs, MAacCCOBYIO OO
BEII[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEeaKIuH;

. MIPUMEHSITH OCHOBHBIE OIEpPAIMM MBICITUTEIHLHON AEATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3allNio, KIaCCU(DUKAIIMIO, BBISBICHUE



MMPUYINHHO-CJICACTBCHHBIX CBSI3CH — IJIA U3YYUCHUS CBOMCTB BCIICCTB U XHMMHUYCCKHX

peakiuii, eCTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS — HaOIIIEeHUE, HU3MEpPEHHUE,
MOJICIIMPOBAHNE, IKCTIEPUMEHT (PeasbHbIi U MBICIICHHBIH);
. CJIeIOBaTh MpaBUJIaM MOJB30BAHUS XUMHUECKOU TTOCYION U Ta00paTOpHBIM

o0OpyIOBaHHEM, a TaKKe NpaBHiiaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHM C
MHCTPYKLUSAMHU T10 BBIMOJIHEHHUIO TAOOPATOPHBIX XUMHUECKUX OIBITOB MO MOJYyYEHHUIO U
coOMpaHHIO Ta3000pa3HbIX BEIIEeCTB (BOAOpPOAAa M KHUCIOPOIA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENEIIEHHON MacCOBOU J10JI€d paCTBOPEHHOIO BEILIECTBA, IUIAHUPOBATh U
[IPOBOAUTL XMMHUYECKHUE DKCIIEPUMEHTHI II0 PACIO3HABAHWIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIbIO HHIMKATOPOB (JaKkMyc, peHon(TaaeHH, METUIOPAHXK U JAPYTHE).

K xoniy obydenuss B 9 kjacce nmpeaMeTHble pe3yibTaTthl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTb C(POPMUPOBAHHOCTD y OOYHAIOIIMXCS YMEHUM:

. pacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKHX MOHSATHUNA. XUMHUYECKUU
JJIEMEHT, aroM, MOJIeKyla, WOH, KAaTWOH, AaHWOH, IIPOCTOE BELIECTBO, CIIOXKHOE
BEILIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCICHMS, XUMHYECKAs
peakiusi, XuMUYecKasi CBs3b, TEIUIOBOM 3((EKT peaxkiuu, Mojb, MOJSPHBIA O0BEM,
pPacTBOp, JJIEKTPOIUTHI, HEIIEKTPOIUTHI, DJIECKTPOJIUTUYECKAsT NUCCOLMALUA, PEAKLUUN
MOHHOr0 OOMeEHa, Karajlu3arop, XMMHYEeCKOe paBHOBEcHE, 0OpaTUMble U HEOOpaTuMble
pPEaKLMH, OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIIUTENb, BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAHOBJIEHUE, AJJIOTPONHs, aM(POTEpHOCTb, XHMHYECKas CBA3b
(koBaJIeHTHasl, WOHHAs, MeETAIMYECKas), KPUCTAUTMUECKas pelérka, Koppo3us
METaJUUIOB, CIUIaBbl, CKOPOCTb XUMMYECKOM pPEaKUWH, IPENesIbHO JOIyCTUMas
koHueHTpauus [1JIK BemecTsa,

. WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKUX TOHSATUA U
MIPUMEHSATH 3TH MOHATHS MIPY ONUCAHUM BEILIECTB U UX MPEBPAIICHUI,

. UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJIsI COCTaBlIeHUsI (POPMYIT BEIIECTB
Y YPAaBHCHUN XMMHUYECKUX PEAKIUM;

. ONPEAEIIATh BAJIEHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHYECKUX JJIEMEHTOB B
COCAMHEHUAX pAa3JIMYHOIO COCTaBa, IPUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJaccy COCIUHEHUH 1O (opmyiaM, BUJI XUMHYECKOM CBs3HM (KOBaJICHTHAs, WMOHHAs,
METaJIMYECKasi) B HEOPraHMYECKUX COCAMHEHHSX, 3aps] HOHA IO XHUMHYECKOM
dbopMyne, xapakrep cpelbl B BOJIHBIX PAacTBOpax HEOPraHUYECKUX COEAMHEHHH, TUI
KPUCTAJJINYECKON PEIIETKM KOHKPETHOIO BELIECTBA,;

. packpbiBarb cMbici llepuommueckoro 3akoHa [[. M. Menneneesa u
JEMOHCTPUPOBATH €r0 MOHMMAaHUE. ONMUCHIBATH U XapaKTepU30BaTh TAONIUUHYIO (HOopMy
Ileppoguyeckoll CHUCTEMBI XUMHMYECKUX OJJIEMEHTOB. pPa3jiMyarh IOHATHUS <«IJIaBHAs
noarpymmna (A-rpynmna)» u «mobounas momarpynmna (b-rpymnma)», Maibie W Oonblive
NEepPHUOAbl, COOTHOCUTh 0003HAUYEHHMsI, KOTOPbIE UMEIOTCS B MEPUOAMYECKON TalIuIe, ¢
YHUCJIOBBIMUA XapaKTEPHCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W
3apsi Aapa, o0IIee YKCI0 AISKTPOHOB M PACIIPECIICHUE UX IO AJICKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB JIEMEHTOB U UX COECAMHEHUN
B IIpeJiejIax MAJIbIX IIEPUOAOB U INIABHBIX MOArPYIII C YYETOM CTPOCHUS UX aTOMOB,3



. KJacCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOpraHWYECKHUEe BEIIECTBa,
XHUMHAYECKUEe peakinuu (M0 YUCIy W COCTaBY YYacTBYIOIIMX B PEaKIMU BEIICCTB, IO
TEIUIOBOMY 3(PPEKTY, M0 U3MEHEHHIO CTEIIEHEH OKHCICHUS XUMUIECKUX JIEMEHTOB);

. XapakTepu3oBarh (OMUCBHIBaTh) OONIME W CHEHH(PHUESCKHE XHUMHUYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXkKIasi OMUCAHUE MPUMEpPAMU
MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUA;

. COCTABJISITh yPAaBHEHMS  DJICKTPOJUTHUYECKOM JAUCCOLUMAIMUA  KHUCJIOT,
miesioueld M cosiei, MOoJIHble W COKpPAIIEHHBIE YPaBHEHUS pEaKIUi HOHHOTO OOMEHa,
YpaBHEHUSI pEaKIuii, MOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETHUYECKON CBSI3U MEXIY
BEILECTBAMU Pa3JINYHBIX KJIACCOB,;

. pacKphIBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OalaHca 3TUX peaKIui;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH MIPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUN B PA3TUYHBIX YCIOBUSX;

. BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEUIECTB,
MacCOBYIO JIONIO0 XMMHYECKOTO 3JeMeHTa Mo (GopMyie COEIUHEHHUS, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH,

. coOroIaTh MpaBUIIa MOJIB30BAHUS XUMHUECKON MOCYI0M U 1a00paTopHBIM
0o0OpyIOBaHHEM, a TakXKe MpaBuia OOpalleHHs C BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSAMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB IO MOJYyYECHUIO U
COOMpaHKIO ra3000pa3HBIX BEHICCTB (aMMHAaKa U YIJIEKHUCIIOTO ra3a);

. MPOBOAUTH PEAKIMHU, MOATBEPKIAIONINE KaU€CTBEHHBII COCTAB Pa3InYHbIX
BEI[ECTB. PACIMO3HABATh OMNBITHBIM MYyTEM XJIOPUA-, OpoMua-, WOAMI-, KapOOHarT-,
dbocdar-, cuimkar-, cyabdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI U3YYEHHBIX
METAaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

. MIPUMEHSTh OCHOBHBIC OIIEpPAIlU MBICTUTEIIEHON NeATEeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 000011eHUE, CUCTEMAaTU3ALIHIIO, BBIABIIEHUE
MIPUYUHHO-CIICJICTBEHHBIX CBSA3CH — ISl M3y4YeHUS CBONCTB BEIICCTB M XUMHYECKHX
peaKkiuii, €CTECTBCHHO-HAyYHbIC METOJbI IIO3HAHUS — HAONIOJACHUE, HW3MEpeHue,

MOJICIIMPOBAHNE, IKCTIEPUMEHT (PeasbHbIi U MBICIICHHBIH).
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Pone xumuu B
JKA3HM 4YeJIoBeKa. Tesa U BelecTna

ITonsaTue o MeTo1ax IMO3HAHMS B
XHUMHHN

ITpaktuueckas pabora Ne 1 «[IpaBuina

paboThl B 1abOpaTopuu U MPUEMBI
oOpaitieHus ¢ 1a00paTOPHBIM
o0opyroBaHHEM»

Yucrele BEMIECTBA U CMECH.
CriocoObI pa3zieneHus cMecei

[Tpaktuueckas padora Ne 2
«Pasnenenue cmeceit (Ha mpuMepe
OYHCTKU TIOBAPCHHOMN COJTH)»

ATOMEI B MOJICKYJIBI

XHUMHYECKHE dJIEMEHTHI. 3HAKU
(CI/IMBOJ'ILI) XHUMHNYCCKHUX JJICMCHTOB

HpOCTLIe K CIOXXHBIC BCIICCTBA

ATOMHO-MOJIEKY/ISIPHOE YueHHE

Koan4yecTBo 4acos

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHHs

JJIEKTPOHHBIE
uudpoBbie
o0pa3oBaTeJIbHbIEC

pecypcsl

bubmuoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuoreka [IOK
https.//m.edsoo.ru/ff0d227e

bubmuoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubmuoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubmuoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [IOK
https.//m.edsoo.ru/ff0d2a6c

bubmuoreka [IOK
https.//m.edsoo.ru/ff0d2be3

bubmuoreka [IOK
https.//m.edsoo.ru/ff0d2a6c

bubmuoreka [IOK
https://m.edsoo.ru/ff0d2d50
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3aKOH MMOCTOSHCTBA COCTaBa
BelIeCTB. XUMHUUecKas popmyia.
BaneHTHOCTb aTOMOB XMMHUYECKUX
3JIEMEHTOB

OTHOCHTEIbHAs aTOMHas Macca.
OTHOCHTEITbHAS MOJICKYJIIpHasA Macca

MaccoBas 10JIs1 XMMHUUYECKOTO
3JICMCHTA B COCAMHCHHNUN

KommyectBo BemecTsa. Moib.
MomnspHas macca

du3nyeckrue U XUMUYECKUE SIBIICHUS.
XuMHU4IecKas peakuus

[Tpu3HaKkK U yCIOBUS NPOTEKAHUS
XUMUYECKHX peaKkuil

3aKOH COXpaHEHHs MAaCChl BELIECTB.
XUMUYECKHe ypaBHEHUS

Brraucnenus: KonmuuecTBa, MacChl
BCIICCTBA 110 YPABHCHUAM
XUMHNYCCKHUX peaKI.lPII’I

Knaccudukarms XuMuueckux
peakuuii (CoeTMHEHHsI, Pa3I0KEHUS,
3aMelleHus, oOMeHa)

M. B. JIomoHOCOB —
YUEHBIN-IHUUKIOTEINUCT.
O00011IeHNE U CHCTEMATH3 AU
3HAHUM

bubmuoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [IOK
https://m.edsoo.ru/ff0d323c

bubmuoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [IOK
https://m.edsoo.ru/ff0d523
0

bubmuoreka [IOK
https.//m.edsoo.ru/ff0d37fa

bubmuoreka [IOK
https://m.edsoo.ru/ff0d3a16

bubmuoreka [IOK
https://m.edsoo.ru/ff0d3b8
8

bubmuoreka [IOK
https://m.edsoo.ru/ff0d570
8

bubmuoreka [IOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [IOK
https://m.edsoo.ru/ff0d40c4
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KontponsHast padora Nel o teme
«BerecTBa 1 XUMUYECKUE PEAKIIUN»

BOSI[YX — cMech ra3oB. CocraB
BO3ayXa. KI/ICJ'IOpOI[ — OJICMCHT U
MMpOCTOC BCUICCTBO. Os3on

dusznueckre U XUMUYECKHAE CBOMCTBA
Kucioposa (peakiuy OKUCICHHUS,
ropenwue). [Toustue 06 okcuaax

Crnioco0bl MOTy4eHUs! KUCIIOpOoia B
71a00paTOpPUX U MPOMBIIIIICHHOCTH.
[TpumeHneHue kuciaopoaa

TernoBoit a3pdext xumMudeckoit
peaKuuy, MOHATHUE O
TEPMOXUMHUYECKOM ypaBHEHHH, 3K30-
Y SHIOTEPMHUYECKUX PEAKIHIX
ToruBo (HedTh, yroyib U METaH).
3arpsi3HEHHE BO3/yXa, CIIOCOOBI €ro
NPEOTBPALCHUS

ITpaktuueckas pabora Ne 3 o Teme
«[lomyyeHnue u cobupanue
KUCIIOPOJIa, U3y4eHHE er0 CBOMCTB»
Bonmopon — anemeHT u npocroe
BemecTBo. Haxoxxaenue B mpupoe
dusnyeckre 1 XUMUYECKUE CBOMCTBA
Bostopofa. [Ilpumenenue Booposa

ITonsaTue o KucIOTax U COJISIX
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0
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bubmuoreka [IOK
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4

bubmuoreka [IOK
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0
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Cnoco0bl OTy4eHus! BOJOPO/a B
naboparopuu

ITpaktuueckas pabora Ne 4 o Teme
«[TomyyeHune u cobrpanue BOJOPOAa,
U3y4eHHE er0 CBOMCTB»

MomnspHslit 00bEM ra3oB. 3akoH
ABorajpo

Brraucinenus 00péMa, KOJIMYECTBA
BEILIECTBA I'a3a M0 €ro U3BECTHOMY
KOJTMYECTBY BEIIECTBA WIH 00bEMY

Brruucinenus 00EMOB ra3oB o
YPaBHEHUIO PEaKIIMU HAa OCHOBE
3aKOHA 00OBEMHBIX OTHOIIIEHU ra30B

dusnueckue U XUMUYECKHAE CBOMCTBA
BOJBI

Cocras ocHoBanuil. [Touarue 00
MHJIMKATOpaxX

Bopa kak pacTBOpUTEIIb.
HacplmenHbie ¥ HEHACBIIICHHEIC
pacTBopbl. MaccoBasi 10J1sI BelllecTBa
B pacTBope

[Tpaktrueckas padota Ne 5 mo teme
«[IpuroToBneHne pacTBOPOB C
OIIpENEIIEHHON MACCOBOU J10JIEN
pPacTBOPEHHOTO BEUIECTBA»

KontponbHast padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4f42

bubmuoreka [IOK
https.//m.edsoo.ru/ff0d542e

bubmuoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [IOK
https://m.edsoo.ru/ff0d570
8

bubmuoreka [IOK
https.//m.edsoo.ru/ff0d587a

bubmuoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d5b4
0

bubmuoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmuoreka [IOK
https://m.edsoo.ru/ff0d634
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Oxcuapl: cocTaB, Kiaccuduxanms,
HOMEHKJIaTypa

[TomydeHnue u XuMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB

OcHoBaHusI: cOcTaB, KiIaccupuKaius,
HOMEHKJIaTypa

[Tonyyenune u XuMHYECKUE CBOKWCTBA
OCHOBaHHUU

Kucnotsr: cocras, knaccuduxanms,
HOMEHKJIaTypa

[TonyueHnne u XUMUYECKUE CBOMCTBA
KHCJIOT

Conu (cpemHue): HOMEHKIIATYpa,
CHOCOOBI MOTyYEHUs, XUMUYECKHE
CBOICTBA

ITpaktuueckas padora Ne 6. Pemenue
HKCTIEPUMEHTANBHBIX 33/1a4 [0 TeMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COEIMHEHUIT»

I'eneTnueckas cBI3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COEIMHEHUN

O00011IeHNE U CHCTEMATH3 AN
3HAaHUU

KontpomnbHast padora Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
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bubmuoreka [IOK
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bubmuoreka [IOK
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bubmuoreka [IOK
https.//m.edsoo.ru/ffOdfee2

bubmuoreka [IOK
https://m.edsoo.ru/00ad947
4

bubmuoreka [IOK
https://m.edsoo.ru/00ad9b7
c

bubmuoreka [IOK
https.//m.edsoo.ru/00ad9a5
0

bubmuoreka [IOK
https://m.edsoo.ru/00ad9ch
2

bubmuoreka [IOK
https.//m.edsoo.ru/00ad9el
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coeqruHeHun"

HepBLIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_[I/II/I
XUMHYECKUX 3eMeHTOB. IloHsaTHe 0
rpynmax CXOAHbIX 3JICMEHTOB

[Iepuoanueckuii 3ak0H U
[lepuonnueckas cucrema
XHMHYECKHUX 3J1eMeHTOB /JI. U.
MenneneeBa

Ilepuopl, rpynisl, HOATPYIIIIEI

Crpoenue atromoB. CocTaB aTOMHBIX
sanep. M30Tonsl

CrpoeHue 3eKTPOHHBIX 000TI0UYeK
aToMOB 311eMeHTOB [lepuoanueckoit
cuctemsl /1. 1. MenaeneeBa

XapakTepucTuKa XUMHUYECKOTO
9JeMEHTa 110 €T0 ITOJIOKEHHIO B
[Tepuonnueckoii cucreme /1. U.
MenneneeBa

3nauenue [lepuoanueckoro 3akoHa
JUISl pa3BUTHS HAYKU U TPAKTUKU. 1.
N. MenneneeB — y4€HbIN, NEIaror U
IrPaKJIaHUH

PezepBHblit ypok. O60011eHE 1
CUCTEMAaTU3aLMs 3HaHW /
Bcepoccuiickas mpoBepouHas pabora

a
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c
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c
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https.//m.edsoo.ru/00ada34
2
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bubmuoreka [IOK
https://m.edsoo.ru/00ada82
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bubmuoreka [IOK
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bubmuoreka [IOK
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KontpomnbHast padora Ne4 o teme
«Crpoenue aroMa. XUMHYECKast
cBs13b» / Beepoccuiickast
IpoBepOYHas paboTa

9J'IeKTpOOTpI/II_IaTeJ'ILHOCTL aTOMOB
XHUMHNYCCKHX JJICMCHTOB

HonHas xumMudeckas CBs3b

Kosanenrunas MOJIApHAsA XUMHWYCCKasd
CBA3b

Kosanenrnas HCIIOJIAAPpHAA
XHUMHNYCCKas CBA3b

CreneHp OKHCICHUS

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peaknunuun

OKHCIIUTEIN ¥ BOCCTAHOBUTEIIH

PezepBHblit ypok. O60011eHE 1
CHCTeMaTH3alus 3HAHUH 110 TeMe
«CrpoeHue aroMa. XUMHYECKast
CBSI3b»

bubmuoreka [IOK
https://m.edsoo.ru/00adb48
6

bubmuoreka [IOK
https.//m.edsoo.ru/00adaab
8

bubmuoreka [IOK
https.//m.edsoo.ru/00adac3
4

bubmuoreka [IOK
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8

bubmuoreka [IOK
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8

bubmuoreka [IOK
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bubmuoreka [IOK
https://m.edsoo.ru/00adb07
6

bubmuoreka [IOK
https://m.edsoo.ru/00adb07
6

bubmuoreka [IOK
https://m.edsoo.ru/00ad9ch
2
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PezepBHblit ypok. O60011eHE 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUNH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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9 KJIACC

Tema ypoka

[lepuoanueckuii 3aK0H.
[lepnonnueckas cucrema
XHMHUYECKHUX 3J1eMeHTOB /JI. U.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKHUX DJIEMECHTOB
MEPBBIX TPEX MEPUOIOB

Knaccuduxkarus 1 HoMeHKIaTypa
HEOPraHWYEeCKHUX BEIECTB

Buapsl xuMuuecko CBSI3U M THUIIBI
KPUCTAJTMYECKUX PEIIETOK

KontpomnsHast padora Nel no teme
«[ToBTOpEHHUE U yriTyOneHue

3HAHUM OCHOBHBIX pa3aciioB Kypca

8 ximacca»

Knaccudukarms XuMuyeckux
peaKiuil o pa3InyHbIM
MpU3HAKaM

[ToHsTHE O CKOPOCTH XUMUYECKOU
peakuuu. [ToHsiTHE 0 TOMOTEHHBIX

Koan4yecTBo 4acos

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHHs

JJIEKTPOHHBIE
uudpoBbie
o0pa3oBaTe/IbHbIEC

pecypcsl

bubmuoreka [IOK
https://m.edsoo.ru/00adb59
e

bubmuoreka [IOK
https://m.edsoo.ru/00adb6b
6

bubmuoreka [IOK
https://m.edsoo.ru/00adb7e
2

bubmuoreka [IOK
https.//m.edsoo.ru/00adbac
6

bubmuoreka [IOK
https.//m.edsoo.ru/00adbch
0

bubmuoreka [IOK
https.//m.edsoo.ru/00adbed
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U I'CTCPOIrCHHBIX PCAKIUAX

[TonsTHE O XMMHYECKOM
paBHOBecHuU. PaKTOPBI, BIUAIOLINE
Ha CKOPOCTb XUMUYECKON PEAKIIUU
U TIOJIO’KEHUE XUMHUUYECKOTO
paBHOBeCHS
OKHCANTENBHO-BOCCTAHOBUTEIIBHbI
€ peakuuu

Teopus 2MEKTPONTUTUYECKOU
aucconnanuu. CuiibHbIE U cradble
EKTPOIIUTHI

HNonHbIe ypaBHEHUS peakLUi

XHUMHUUYECKHE CBOMCTBA KHUCIOT U
OCHOBaHHUM B CBETE MPEACTABICHUI
00 ANEeKTPOTUTHIECKOI
JIUCCOITUAIINH

XHUMHUUYECKHE CBOMCTBA COJIcH B
CBETE MpecTaBlIeHu 00
ANEKTPOIUTUUECKON TUCCOLUALINHI

[TonsTue o runponuse conen

O00011IeHNE U CHCTEMATH3 AN
3HAaHUU

[Tpaktuueckas padora Ne 1.

a

bubmuoreka [IOK
https://m.edsoo.ru/00adc28
c

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

bubmuoreka [IOK
https://m.edsoo.ru/00adcd6
8

bubmuoreka [IOK
https://m.edsoo.ru/00add44
8

bubmuoreka [IOK
https.//m.edsoo.ru/00addsd
8

bubmuoreka [IOK
https://m.edsoo.ru/00add8b
2

bubmuoreka [IOK
https.//m.edsoo.ru/00add9d
4

bubmuoreka [IOK
https://m.edsoo.ru/00addd1
2

bubmuoreka [IOK
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«Penienue SKCIICPUMCHTAJIbHBIX
3aga4d»

KontpomnbHast padora Ne2 o teme
<«QNEeKTPOIUTHYECKAS
aucconuanys. XUMHUIECKUe
pEaKIuu B pacTBOpax»

OOm1ast XapakTepUCTHKa FaJOr€HOB.
XUMHUYECKHE CBOKCTBA Ha IIPUMEPE
XJIopa

Xnoposopopon. CoisiHas KMCIIOTa,
XMUMHMUYECKHE CBONCTBA, MOJIY4YECHHUE,
IIPUMEHEHHE

ITpaktuueckas pabora Ne 2 o Teme
«[losyueHue CONsTHON KUCIIOTHI,
H3y4YEHHUE €€ CBOUCTB»

Brrurcnenust mo ypaBHEHUSIM
XMUMHUYECKUX PEaKIUid, eCIU OJUH
U3 PEareHToB JaH B U30BITKE

OO11ast XapakTepUCTHKa IIEMEHTOB
VIA-rpymnmbt

ANOTpOmnHbIe MOAU(PUKAITTT
cepbl. Haxoxaenue cepsl U eé
COEIMHEHUH B MPUPO/IE.
XUMHUUYECKHUE CBOKCTBA CEPBI
CepoBo10pOJ, CTPOCHHUE,
¢buznyeckre u XUMHYECKHE
CBOICTBa

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

bubmuoreka [IOK
https://m.edsoo.ru/00added)

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

bubmuoreka [IOK
https://m.edsoo.ru/00adel0
4

bubmuoreka [IOK
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8

bubmuoreka [IOK
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8

bubmuoreka [IOK
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a

bubmuoreka [IOK
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a

bubmuoreka [IOK
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2
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Oxkcuppl cepsl. CepHasi KUCTIOTA,
¢buznueckre u XUMHYECKUE
CBOICTBa, MPUMEHEHUE

XUMHUYECKUE PEAKIINH, JIEKALNE B
OCHOBE MPOMBIIIJICHHOTO CII0co0a
MOJIYYE€HHS] CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arpsI3HEHUE
OKpYKaroIIei cpeibl
COEIMHEHUSIMU CEPbI

Brruucnenue MaccoBoit 1onu
BBIXOJA MPOAYKTa PEAKIIMHI

OO1as xapakTepucTHKa JIEMEHTOB
V A-rpynnsl. A3OT,
pacnpocTpaHeHue B IPUPO/IE,
buznueckre u XUMHYECKHE
CBOICTBa

AmMuak, ero pusudeckue u
XMUMHYECKHE CBOWCTBA, IONyYCHHE
U IPUMEHEHHE

ITpaktuueckas pabora Ne 3 o Teme
«[TomyyeHue aMMuaka, U3yueHue
€ro CBOUCTB»

A3oTHas KucioTa, e€ puznyeckue
A XUMHYECKHE CBOMCTBA

Hcnonb3oBaHue HUTPATOB U CONEN
aMMOHHSI B KaU€CTBE MUHEPAIbHBIX
ynoOpeHuit. XuMmudeckoe
3arpsi3HEHUE OKPYKArOUIEH Cpe/ibl

bubmuoreka [IOK
https://m.edsoo.ru/00adea?
8

bubmuoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [IOK
https.//m.edsoo.ru/00adecab

bubmuoreka [IOK
https://m.edsoo.ru/00adf004

bubmuoreka [IOK
https://m.edsoo.ru/00adf180

bubmuoreka [IOK
https://m.edsoo.ru/00adf306

bubmuoreka [IOK
https://m.edsoo.ru/00adf518
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COCIMHEHUSIMH a30Ta
dochop. Oxcun pocdopa (V) u
dochopHas kucnoTa, GuanIecKue
U XMMHYECKHE CBOMCTBA,
NOJTy4eHUe

Hcnons3oBanue pocdaros B
Ka4eCTBE MUHEPAIbHBIX
ynoOpeHuit. 3arps3HeHue
npUPOAHOH cperbl hocharamu
VYriepoa, pacnpocTpaHeHue B
npupoe, puzndeckue u
XUMHUYECKHE CBOWCTBA

Oxcuppl yrnepona, ux pu3nueckue
A XUMHYECKHE CBOMCTBA.
DKOIOTUYECKUE TTPOOIIEMBI,

CBA3aHHBIC C OKCHUJIOM YTIJICpOda
(V)

YroapHas KHUCIIOTa U €€ COJIN

ITpaktuueckas pabora Ne 4 o Teme
"[TomyueHue yriueKucioro rasa.
KagecTBenHas peakuus Ha
KapOOHaT-UOH"

HepBOHaanLHLIe MMOHATHSA 00
OpPTraHUYCCKHUX BCUICCTBAX KAK O
COCAMHCHUAX YIIICPpOda

erMHPII’I Hu €0 COCAMHCHUA

bubmuoreka [IOK
https.//m.edsoo.ru/00adf68a

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

bubmuoreka [IOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [IOK
https.//m.edsoo.ru/00adfebe

bubmuoreka [IOK
https://m.edsoo.ru/00ae006
c

bubmuoreka [IOK
https://m.edsoo.ru/00aed27
e

bubmuoreka [IOK
https://m.edsoo.ru/00ae054
e

bubmuoreka [IOK
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ITpaktuueckas padora Ne 5.
Pemenune sxcriepuMeHTaNbHBIX
3aja4 1o TeMe «BaxxHeume
HEMETaJUIbl U UX COCAUHCHUS

KontponbHast padora Ne3 o teme
«BaxHeume HeMeTaulbl U UX
COCIIMHEHUS»

OO1as xapakTepucTHKa
XHUMHUYECKHUX 3JIEMEHTOB —
MeTauioB. Merandeckas CBA3b U
MeTaJUNINYeCKasi KpUCTAIIIMYECKas
pemérka. Pu3nyecKue CBOMCTBA
METaNIOB

XHUMHUUYECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMUUYECKUH Psifl
HanpsHKEHUH METaJI0OB

OO61ue crnocoObl MOTyYeHUs
MeTtannoB. CiuiaBel. BeranciaeHus
[0 YPAaBHEHUSIM XUMUYECKUX
peaKIuii, €CIM OJIMH U3 PEarcHTOB
COJIEP>KUT IIPUMECHU

ITonsarue o KOPPO3HUHU MCTAJIJIOB

Ilenounbie MeTaJIIbI

https://m.edsoo.ru/00ae080
a

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

bubmuoreka [IOK
https.//m.edsoo.ru/00ae0el
8

bubmuoreka [IOK
https://m.edsoo.ru/00ae103
e

bubmuoreka [IOK
https://m.edsoo.ru/00ael115
6

bubmuoreka [IOK
https://m.edsoo.ru/00ael115
6

bubmuoreka [IOK
https://m.edsoo.ru/00ael127
8

bubmuoreka [IOK
https://m.edsoo.ru/00ael4b
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Oxcuabl ¥ TUIPOKCUIBI HATPUS U
KaJust

Ilenoyno3eMenbHbIE METAILIBI —
KaJbIIUH U MarHuu

Baxxneiimnme coequHeHN KaJIbITU

O00011IeHNE U CHCTEMATH3 AU
3HAaHUN

JKécTroCTh BOABI U CIIOCOOEI €€
YCTpaHEHHUS

ITpaktuueckas pabora Ne 6 o Teme
"YKEécTKoCTh BOIBI U METOIBI €€
yCTpaHEHUS

AnroMuHUR

AmdoTepHbIe CBONCTBA OKCHJIA U
THJIPOKCUA

Keneso

OKCHIbI, THIAPOKCHIBI M COJTH
xenesa (1) uxenesa (111)

2

bubmuoreka [IOK
https://m.edsoo.ru/00ael4b
2

bubmuoreka [IOK
https://m.edsoo.ru/00agl5e
8

bubmuoreka [IOK
https://m.edsoo.ru/00agl5e
8

bubmuoreka [IOK
https://m.edsoo.ru/00ae188
6

bubmuoreka [IOK
https.//m.edsoo.ru/00aelae8

bubmuoreka [IOK
https://m.edsoo.ru/00aelc6
4

bubmuoreka [IOK
https://m.edsoo.ru/00aelc6
4

bubmuoreka [IOK
https://m.edsoo.ru/00aeld8
6

bubmuoreka [IOK
https://m.edsoo.ru/00ae35e
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O00011IeHNE U CHCTEMATH3 AU
3HAaHUN

ITpaktuueckas padora Ne 7.
Pemenune sxcriepuMeHTaNbHBIX
3aja4 1o TeMe «BaxxHeu1me
METalabl U UX COCTUHCHUSI

Brrurcnenust mo ypaBHEHUSIM
XMUMHUYECKUX PEaKInid, eCIu OJMH
U3 PEareHToB JaH B U30bITKE WIH
COJIEPKUT IpuMecH. Borancnenus
MaccoOBO¥ JI0JIM BBIXOJIa IPOIYKTA
peakuuu

O00011IeHNE U CHCTEMATH3 AU
3HAHUM

KontponbHast padora Ne4 o teme
«BaxHenme MeTajuibl U UX
COCIIMHEHUS»

BemectBa u marepuanisl B
MOBCETHEBHOW KHU3HU YEIOBEKa

XHUMHUYECKOE 3arpsA3HCHUC

OKpY)KarolIeH cperbl

Poap xumuu B peuIcHun
SKOJIOTUYCCKUX HpO6J'IeM

PezepBHblit ypok. O60011eHE 1
cHCTeMaTH3alus 3HaHUH
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CUCTEMATU3ALMA 3HAHUNU c
N bubmuoreka [IOK
PesepBueblil ypok. O6001IEHNE 1
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OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME o8 4 !


https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

IHHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBbI

8 KJIACC

Kon
MPoBepPsIeMOro
pe3yiabrara

1

11

1.2

13

14

15

1.6

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAaThl 0CBOEHHsI OCHOBHOM
00pa3oBaTeIbHOI MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsd

[To Teme: «llepBoHaUanpHBIE XUMUYECKUE ITOHATHSI»

pacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUHA: aroM,
MOJIEKYIa, XUMHUYECKUH D3JIEMEHT, INPOCTOE BEIECTBO, CIOXKHOE
BEIECTBO, cMech (OIHOpOIHAas W HEOJHOPOIHAs), BaJCHTHOCTH,
OTHOCHUTEJbHA aTOMHAas W MOJIEKYIIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas JOJs XUMHUYECKOTO
AJIEMEHTa B COECJUHEHHH, MOJISIPHBIM 00BEM, XUMUYECKas peakius,
KIacCU(pUKAIMS  peakUuid: peakluuu  COCIUHEHHUs, peakUuu
pas3oKEHUs, peakUuM 3aMEUICHMs, peakuuu oOMeHa, 3K30- U
SHIOTEPMUYECKUE PEaKIMH, TEIIOBOM 3(PQEKT peakiuu, pacTBop,

MaccoBas JI0Jis BernecTBa (MPOoIeHTHast KOHIIEHTPAIKs) B paCTBOPE

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHSATHU U
NPUMEHATh AT TOHATUS TPU OINKUCAHWHU BEIIECTB M  HX
MpEeBpaICHU I

WCIIOh30BaTh XUMUYECKYI0 CHUMBOJHUKY JUIsI COCTaBICHUS (HOPMYI
BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIIHI

pacKpbIBaTh  CMBICI 3aKOHOB COXPAaHEHUS MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YY€HMS, 3aKOHa
ABoraapo

OTNPENeNsITh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B  OWMHApHBIX
COCTMHEHUIX

KIacCu(QUIIMPOBATh XMUMHUYCCKUE peakuuu (10 YHCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIUHU BEIIECTB, M0 TEIJIOBOMY 3P QEKTy)
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1.8

1.9

1.10

21

22

2.3

24

2.5

2.6

2.7

BBIUUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl

BCIICCTB

BBIYHCIISATE MAcCOBYIO JIOJIFO XMMHMUYECKOTO 3JIEMEHTa Mo (opmyre

COEIMHEHMN,
BBIUHCIISITH MACCOBYIO JIOJIO BENIECTBA B PaCTBOPE

MPUMEHSTh €CTECTBEHHOHAYUHbIE METO/Ibl MO3HAHUs — HAOIIOACHHUE,
U3MEpPeHUE,  MOJCIMPOBaHHE,  OAKCIEPUMEHT  (peaibHbli U

MBICJICHHBIH)
ITo Teme: «BakHeWIIne MPEACTABUTEIN HEOPTaHUYECKUX BEILIECTB»

pacCKpbeiBaTb CMBICJI OCHOBHBIX XHWMHWYCCKHUX TTOHSTHMH. OKCH[,

KHCJIOTa, OCHOBAHHUE, COJIb
OIpENeNIATh NMPHHAUIEKHOCTh BEHIECTB K ONPENEIEHHOMY KIJIacCy
coeMHeHul o Gopmynam

KJIaccu(pUIUpOBaTh HEOPraHUYECKHE BELIECTBA

XapakTepu3oBarh (OMHUCHIBaTh) OOINME XHMHYECKHE CBOWCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKJIas ONUCAHHE IIPUMEpaMu

MOJICKYIIAPHBIX ypaBHeHI/II\/’I COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKIII/II\/’I

IMPOTHO3UPOBATH CBOMCTBA BCIIECCTB B 3aBUCHMOCTH OT MHX
KaQ4€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKUX

HpeBpaIIIeHI/II\/’I B PA3JIMYHBIX YCIIOBHAX

ClenoBaTh MpPaBUJaM TOJIb30BaHUS XHUMHUYECKOW TOCYyIOl U
Ja0OpaTOPHBIM O0OPYIOBAaHMEM, a TaKKe MpaBUjaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSIMH TIO BBITIOJHEHUIO
Ja00OPaTOPHBIX XUMHUUYECKUX OIBITOB IO TMOJYYCHHIO M COOMPaHUIO
ra3o000pa3HbIX BemecTB (BOAOpOJA W KHCIOPOAA), IPUTOTOBICHUIO
pacTBOpPOB C OMNPEACIEHHOW MacCOBOM JIOJIEM PacTBOPEHHOTO
BEIECTBA, TUIAHUPOBATh M TPOBOJUTH XUMHUYECCKUE SKCIICPUMEHTHI
[0 PAaclO3HAaBaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C TOMOUIBIO

UHIUKATOpoB (JlakmMyc, (eHonpTaIeHH, METUIOPAHK U IPYTrHe)
IIPOBOANTH PACYETHI 110 YPABHEHUIO XUMUYECKON pEeaKnn

ITo Teme: «llepumommyeckniti 3axkoH u llepuommyeckas cucrema
xumudeckux snemeHToB [[. M. MengeneeBa. CTpoeHue aromos.

XumMmmndeckas cBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHEIC pCakuumn>
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3.2

3.3

34

35

3.6

3.7

9 KJIACC

Kon
MpoBepPsIeMOro
pe3yiabrara

1

11

PpacCKphbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSTHMH. AApO aroMma,
ANIEKTPOHHBIA CIIOM aroMa, aroMHas OpOuTalb, pPAaTUyC aToMa,
XUMHUYECKasd CBA3b, IOJISIPHAdA W HCIOJApHAs KOBAJICHTHAsA CBA3b,
JJIEKTPOOTPUIIATEILHOCTh, HWOHHAs CBiI3b, HWOH, KaTWUOH, AaHWOH,

CTCIICHb OKHUCJIICHUA
KJ'IaCCI/I(bI/IIII/IpOBaTB XUMHNYECKHE DJIEMCHTBI

OTHMCHIBATh M XapaKTepu3oBarh Tabmmunayro ¢opmy [lepronndeckoit
CHCTEMBI XUMHYECKUX OIIEMEHTOB. DPA3JIN4aTh TOHATHS <«IJIaBHAS
noarpynmna (Arpynma)» u «mobounas mnoarpynma (Brpymma)»,
«MaJble» M «OOJIBIITHE> ITePHOIbI

packpsiBath cMbich [lepuonnueckoro 3akona /.M. Menpgeneesa:
JIEeMOHCTPUPOBaTh  MOHWMAHWE  TEPHOAMYECKON  3aBHCHMOCTH
CBOWCTB  XHMHYECKHX OJJIEMEHTOB OT WX IIOJIOKCHHS B

[Iepnonnueckoit cucreme

COOTHOCHTH  OOO3HA4YeHUs, KOTOpPhIE HWMEIOTCI B  TalmuIe
«[lepponnueckags  cucteMa  XUMHUYecKux  anementoB 1.
MeHieneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XAMHUYECKHX 3JeMEHTOB (COCTaB W 3apsj supa, oOIee YHCIo

AJICKTPOHOB M PACIIPENICIICHUE MX 110 EKTPOHHBIM CIIOSM)
ONPENENATh  CTENEeHh  OKHCICHHS  JJIEeMEHTOB B  OWMHApHBIX
COCTMHCHUSX

OTPECNATh BUJ XUMHUYECKOH CBs3UW (KOBAJICHTHAsh M HWOHHAs) B

HCOPraHUYCCKUX COCIUHCHHUAX

IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI MPOrPpaMMbl OCHOBHOI'0 0011ero 00pa30BaHuUs

ITo Teme: «BemecTBO 1 XUMHUUYECKAsT PEAKITUS»
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TIOHSATHUN.: PAaCTBOD,
AIIEKTPOIUTHI, HEIIEKTPOJIUTHI, AICKTPOIUTHUYCCKAST TUCCOIHAINS,

p€akiuuu HOHHOI'O O6M6Ha, KaTajin3arop, XUMHYCCKOC PaBHOBCCHUC,

oOpatumble u HeoOpaTuMble peakuuu,



1.2

13

14

15

21

22

2.3

24

2.5

OKHCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuH, OKHCJIUTEND,
BOCCTAHOBUTENb, OKHCIECHHE W BOCCTAaHOBJICHHE, aJUIOTPOIINS,
aM(pOTEpHOCTh,  XMMHYECCKass CBi3b  (KOBaJCHTHas, HMOHHas,
METaJUTMYECKast), KPUCTAITMUECKass peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKOUN peakinu

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUHA U
NPUMEHSITh OSTH TMOHATUS TMpPU ONHCAHMM BEIIECTB U  HUX
MIpEeBpaIICHU I

COCTaBJIATh YpaBHEHUS SJIEKTPOIUTHUECKOW TUCCOLMALUU KUCIOT,
LIEJI0YENd W COJIEH, TOJHBIE M COKPAIIEHHBIC YPAaBHEHMS pPEaKLUN

HOHHOTO 0OMeHa

PaCKphIBaTb CYIIHOCTb OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/’I

MOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa 3TUX peaKlni
MIPOBOJUTH PACUETHI MO YPABHEHUIO XMMHUECKOM peakinu

Ilo Ttemam: «Hemetamiel M uUX coequHEHUSA» U «MeTauibl U UX

COCAMHECHUA»

XapakTepu3oBarh  (OMHCBHIBaTh)  oOmME W crenuUUECKUe
XAMHUYECKHE CBONCTBA MPOCTHIX M CIIOKHBIX BELICCTB, MOATBEPIKIasI
ONMHCAHWE MPUMEPAMH MOJICKYISPHBIX M HOHHBIX ypaBHEHHI

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKIII/II‘/’I

COCTaBJIATh YpaBHCHHA peaKIII/II\/’I, MOATBCPIKAAIOIMINX CYIICCTBOBAHUEC

TCHETHYCCKOM CBSI3U MCXKIY BEIICCTBAMU PA3JIMYHBIX KJIIAaCCOB

IMPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHYCCKUX HpeBpaIIIGHI/II\/’I B pa3JIMYHBIX

YCIIOBHSIX

ClenoBaTh IpaBUJaM TOJIb30BAaHUS XHUMHUYECKOW TOCYyIOM U
a00paTOPHBIM 00OPYIOBAaHUEM, a TAKXKE IMpaBUJIaM OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBHUH C HHCTPYKIUSAMH IO BBITOJTHEHUIO
Ja00paTOPHBIX XUMUUYECKHX OIBITOB O TOJYYCHUIO M COOMPaHUIO

ra3000pa3HbIX BElecTB (aMMHaka M YIJICKHUCIIOTO rasa)

MNpOBOJAUTE PCAKOWH, MMOATBCPKIAAIOIINUC Ka4eCTBEHHEIII COCTaB
Pa3IIMIHBIX BCIIICCTB. pacrno3HaBaTb OIIBITHBIM HYTGM XJiopunma-,
Opomun, womun, KapOonar, Qocdar, cunukar, cyabdar,

THAPOKCUANOHBI, KaTUOHBI aMMOHUWS, HOHBI H3Y4YCHHBIX MCTAJIJIIOB,
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3.2

MPUCYTCTBYIOIIYE B BOAHBIX PACTBOPAX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMHus ¥ OKpyKaroIas cpeaa»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYecKuxX moHsTuid: [IJK

BCIIIECCTBA, KOPPO3UsI METAJLIOB

HpI/IMeHHTB OCHOBHBIC OHepaHI/II/I MBICJ'II/ITGJ'IBHOI\/’I OCATCIIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHWE, OO0O0OIIEeHHE, CHUCTEMaTU3AIHIO,
BBIABJICHHC HpI/I'-II/IHHO-CJ'Ie)ICTBeHHBIX CB513GI\/’I —  HJId I/I3y‘-IeHI/IH
CBOI\/’ICTB BCIICCTB U XUMHNYCCKHUX peaKHI/II\/’I; GCTGCTBGHHOHaquBIe
METOJIBI TMO3HAHWUS — HAONIONCHWEe, W3MEPECHHEe, MOJICIIMPOBAHHE,

IKCIIEPUMEHT (peabHbIil U MBICIICHHBIH)



IPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon
1

11

1.2

13

14

15

1.6

17

IIpoBepsieMblii 31eMEHT COAEPKAHUS

[TepBoHauaIbHBIE XUMUYECKUE TTOHITHUSA

[Ipenmer xumuu. Ponp XuMuUM B KU3HU YeloOBeKa. XUMHS B CHCTEME HayK.
Tena n BemecTBa. OuU3NUeCKre CBOMCTBA BEIIECTB. ATPErarHOE COCTOSIHHE

BCIICCTB

IToasatne o METOHaX IIO3HAHUA B XHWMUH. YwucTele BeIECTBA U CMECH.

CriocoOsI pazieneHus cMecei

ATOMBEI © MOJICKYIIBI. Xumnueckne daeMeHTbl. CHMBOJIBI XUMHUYECKUX

1eMeHTOB. [IpocThie 1 ci0kHbIE BemecTBa. ATOMHO-MOJIEKYISIPHOE YUEHUE

Xumunyeckas ¢popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcUTENbHass aToOMHas — Macca.
OtHocuTenpHass MoJIEKylspHas Macca. MaccoBasg A0Sl  XMMHYECKOTO

OJICMCHTA B COCIUMHCHUHN

KomnuectBo Bemiectsa. Moisb. MomsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIA CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacué€rel mo Qopmynam

XUMHNUYECKHX CO GHI/IHGHI/II\/’I

@u3nyecKkue U XMMUYECKHE SBICHUSA. XUMUYECKas peakluus U €€ MPU3HAKHU.
3aKkOH  COXpaHEHUs  Macchl  BEmIeCTB.  XMMHYECKHE  YpaBHEHUS.
Knaccudukanms  XUMHYeCKUX — peakimid  (COCAMHEHHUsS,  PA3JIOKEHUS,

3aMeleHus, oOMeHa)

XUMUYECKUA O3KCIEPUMEHT. 3HAKOMCTBO C XHMHYECKOM TOCYAOH, C
npaBwiaMu  paboTel B jabopatopum ©  npuémamu  oOpallleHus ¢
Ja00paTOPHBIM 00OPYIOBAHUEM, U3YUECHUE U OMMCAHKUE (PU3MUYECKUX CBOMCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOMOIeHUE (Qu3nyYecKux (IUIaBICHHE
BOCKa, TasHHE JIbJ]a, paCTHPAHHUE caxapa B CTYIKe, KATICHHE W KOHICHCAIIHS
BOJIBI) U XUMHUYECKHX (TOPEHHE CBEYM, MPOKATMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCJIOTOH) SBJICHWMH, HAOIIOICHHWE W OIMUCAHHE
NPU3HAKOB MPOTEKaHMs XHMHUYSCKMX peakiuii (pasjokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHCIOTBI C XJIOPUAOM Oapus, paslIoKeHHE

rugpokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOCHCTBHE XKejle3a C paCTBOPOM
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comu wmenu(ll), wu3yueHwe cmoco0OOB paszmeneHuss cmecei (¢ MOMOIIBIO
MarHuTa, (QUIBTPOBaHWE, BBIMAPUBAHHE, IUCTHIUIAILMS, XpoMartorpadusi),
NPOBEICHWE OYMCTKM IIOBAPEHHON COJHM, HAOMIONEHHe W  OIKMCaHHhEe
PE3YIbTAaTOB IMPOBCACHUA OIIbITA, HWIUIIOCTPUPYIOLICTO 3aKOH COXPAaHCHUMA

Macchl, CO3JaHNE MOJIeIICi MOJIEKYI (I1apOCTePIKHEBBIX)
Baxuerinne npeacTaBUTEN HEOPraHUYECKUX BEILIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — snemMeHT u mpocroe
BelecTBo. HaxoxneHnue kucinopona B mnpupoje, pusnueckrue U XUMUYECKUe
corictBa (peakiuu ropenus). Okcunsl. [Ipumenenne kuciaopoaa. CriocoOb
MOJTy9eHUs] KHCIOpoJia B JIA0OpaTopuud M TPOMBIIUIEHHOCTH. Kpyrosopot

Kucnopoza B nmpupoje. O30H — alIoTponHas MOJU(PHUKALUS KACIOPOAa

TernnoBoit >PPeKT XUMUYECKONW peakIud, TEPMOXHUMHYECKHE YpaBHEHUS,
9K30- U DHJOTEPMHUYECKHE peakiuu. TOIUIMBO. yrojb U MeTaH. 3arpsi3HEHue

BO3/IyXa, YCUJICHHE TTAPHUKOBOTO 3(h(eKTa, pa3pylieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocrtoe BemectBo. HaxoxaeHne Bopopona B IPHUpPOZE,
¢usnueckre M XUMHUYECKHUE CBOICTBA, MNPUMEHEHHE, CHOCOOBI TOTy4EHUS .

Kucnots! u comm
MosnsipHblit 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM ypaBHEHUSIM

®usnueckue CcBoMcTBa BOAbl. Boga kak pactBopurens. PacTBOpBHI.
Hacpimiennple 1 HEHAChIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 7011 BemiecTBa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJbI.
OcHoBanusi. Ponb pacTBOpoB B HpupoJie U B XKU3HU deloBeka. KpyroBopot
BOABl B IMpHUpOAE. 3arps3HEHHE MPUPOAHBIX BoJA. OxpaHa U OUYHUCTKA
MIPUPOJIHBIX BOJT

Knaccudukanus nHeopranmdeckux coemunenuit. Oxcunabl. Knaccubukamms
OKCHJIOB: cosieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(pOTepHbIE) U
HecosieoOpasyromue. Homenknarypa oxcuioB. ®Pusznueckue M XUMUYECKUE

cBOMcCTBA OKCHIOB. [lomydeHne okcuaoB

OcHoBanust. Knaccudukanus ocCHOBaHMN: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknaTypa ocHOBaHUM. PU3NYECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lonydeHue ocHOBaHMMI

Kucnoter. Knaccudukanusa kucnor. Homenkiarypa kucnor. dusnueckue u
XUMHUYECKHE CBOMCTBa KUCIOT. Psan aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor
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Comu. Homenknarypa coneil. du3ndeckne M XUMUUYECKHE CBOMCTBA COJICH.

[Tonydyenue conei
I'enmeTnueckas CBA3b MCXKIY KiIaCCaMU HECOPraHUYCCKUX COGHI/IHGHI/II\/’I

XVAMHWYECKUN  OKCIIEPUMEHT.: KAYECTBEHHOE OIPENCIICHHE  COAECPKAHUS
KHUCJIOpO/ia B BO3JyXe, MOJy4yeHUe, coOMpaHue, paclio3HaBaHWE U M3Y4YEHUE
CBOMCTB KHCJIOpPOJa, HAOIIOIEHHE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOJIOM U
YCJIOBUSI BO3HUKHOBEHHUS U TIPEKpaIleHHsI TOpeHust (rmoxapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHUIOB M OIMCAaHUE HUX CBOMCTB, NOJy4eHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4eHHE CBOWCTB BOAOpona (ropeHHe), B3aMMOJICHCTBUEC
BOJIOpOZAa € okcumom  meau(ll) (BO3MOXKHO UCIIOJIb30BAHUE
BUJICOMaTepHaIoB), HaOMOIeHHEe 00pa3loB BEIIECTB KoiMMdecTBOM 1 MoJb,
UCCIIEIOBAaHUE OCOOCHHOCTEH  pacTBOPEHHUS  BELIECTB C  pa3jIM4yHOM
pPacTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MacCOBOM
JI0JIE PacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOABI C METAJIAMH
(matpuem u KambieMm) (BO3MOXKHO HCIIOJB30BaHHE BHICOMATEPHAJIOB),
OTpe/ieTIeHNEe PACTBOPOB KHUCIOT M WIEJOYEeH C MOMOIIBI0 HMHIUKATOPOB,
UCCIIEIOBaHUE O00pa3lloB HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KIIACCOB,
HaOMIOIEHUE W3MEHEHUs OKpacKd WHJIMKATOPOB B pacTBOpax KHUCIOT U
iesoyuei, uzydeHue B3aumoseiictBus okcuna meau(ll) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCIOT C METaUIaMM, pEeaKUUil HeUTpanu3aluuu, TI[OoIydYeHue
HEpPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO MeTajla JPYTUM U3
pacTBOpa COJH, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BaxHewnine

KJIaCCbl HCOPraHN4YCCKUX CO eIMHEHU»

[Tepnonnueckuit 3axoH u [lepuoanueckas cucTeMa XMMUYECKHX JIEMEHTOB
J.W. MenneneeBa. CtpoeHue aroMoB. XUMHUECKasl CBA3b.

OKHUCIIMTEIBHO-BOCCTAaHOBUTEILHEIE p€akunuu

[lepBbie TOMBITKM KIAaCCU(PUKAMK XUMHYECKUX dieMeHToB. [lonsTHe o
Ipynmax CXOAHBIX 3JIEMEHTOB (IIEIIOYHBIC M INETOYHO3EMEIbHBIC METaJUIbI,
rajoreHbl, WHEPTHBIE Ta3bl). DJICMEHTHI, KOTOPbIe 00pa3yroT amQOoTepHbIC

OKCHIBI U THAPOKCHUABI

[lepnonnueckuit 3akoH. I[lepmoguueckas cucTeMa XUMHUYECKHX JIIEMEHTOB
.. MenneneeBa. KoporkonepuonHas # UIMHHOTNEpUOAHAS  (POPMBI
[Tepuomnueckoid cucteMbl XuMuueckux dnemeHtoB .M. MeHnneneesa.

[Iepuonsr n rpynnel. @U3NYECKUH CMBICH TOPSAIKOBOTO HOMEpa, HOMEPOB
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nepruoaa v rpyIiibl 3JICMCHTA

Crpoenne atromoB. CoctaB aroMHbIX siiep. M3oronsl. Dnekrponsl. CTpoeHue
SNEKTPOHHBIX 000JI0YeK aToMoB TepBbIX 20 XHMHUYECKHX DJICMEHTOB
[Tepnonnueckoyt cucremsl [[.M. MenneneeBa. XapakTepucTuKa XHUMHYECKOTO

AJIEeMEHTa MO ero noJioxeHuto B [lepuoanueckoit cucreme JI.1. Menneneena

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUINYECKAX W HEMETAUIMYECKUX CBOWCTB IO TpyNIaM MW IEpUOAAM.
3navyenue [lepuonnyeckoro 3akoHa u Ilepuonuyeckoit CUCTEMBI XMMHUECKHX
JJIEMEHTOB I pa3BUTHS Hayku M npaktuku. (.M. MenneneeB — ydé€HbIil u
IPaKIaHUH

Xumudeckass cBs3b. KoBaneHnTHas (MOJisipHAss ¥ HEMOJSIPHAS)  CBSI3b.

BJ'IGKTPOOTPI/IIIaTGJ'IBHOCTB XUMHUYCCKHUX 3JIEMEHTOB. MloHHAS CBS3b

CreneHn OKHCJICHH. OKHUCIIMTEIBHOBOCCTAHOBUTEILHEIC pC€aKkinu.

Hpoueccm OKHCJICHHS U BOocCcTaHOBJICHHA. OKHUCIIUTEIH U BOCCTAHOBUTEIH

XUMUYECKUN SKCHEPUMEHT.: H3y4YeHHE O0OpaslloB BEIIECTB METAIOB U
HEMETAJJIOB, B3aMMOJECHCTBHE THMAPOKCHIA IIMHKA C PacTBOPAMH KHCIIOT W
LICIJIOYEH, IIPOBEIICHUE OIIBITOB, WJUTFOCT PUPYIOIINX MIPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuin (ropenmue, peakuu

pasIoKEHUs, COCTUHCHHS)

IIpoBepsieMblii 31eMEHT COAEPKAHUS

BemectBo u xumnueckas peakuus. [lopropenne

[lepnonnueckuit 3axkoH. Ilepmomnueckas cucTeMa XUMHUYECKHX DSJIEMEHTOB
J.1. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX ODIIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIMs, KalbLUI U HUX
COCIMHEHUN B COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B Ilepromnueckoit

CUCTEMC U CTPOCHHUEM UX aTOMOB

CrpoeHue BemecTBa: BUAbl XUMHUYECKOW CBSI3U. THIBI KPUCTALTUYCCKUX
pPEIETOK, 3aBUCHUMOCTh CBOWMCTB BENIECTBA OT THUIA KPHUCTAUIMYECKOU
peméTkn W BHUJIAa XUMUYecKoll cBs3u. Kiaccudukamus u HOMEHKIaTypa

HEOpPraHMYEeCKUX BemlecTB (MEXIyHapoJHas ¥ TPHUBHAIbHAS). XHUMUYCCKUC
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CBOMCTBaA BCIICCTB, OTHOCAIIMXCA K pPa3IMYHBIM KJIaCcCaM HCOPraHUYCCKHUX

COGHI/IHGHI/Iﬁ, IFCHCTHUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

Krnaccudukaims XMMUUECKUX peakiMidi M0 Pa3iuYHbIM Hpu3HaKaM (10 Yuciy
U COCTaBy YYacTBYIOIIMX B PEAaKIUU BEILIECTB, MO TEMJIOBOMY 3PQeKTy, 1o
M3MEHEHHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH,
M0 yYacTHIO Karajim3atopa). OK30- H DHIOTCPMUYECKHE PCaKIIWH,

TEPMOXUMHUYCCKHUEC YPABHCHUA. ITonsarue o CKOPOCTH XUMHUYECKOM p€akunu

[TonsitTue 00 0O6paTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonstue o
TOMOTE€HHBIX U TETEePOreHHbIX peakuusax. [loHATHe o0 XUMHYECKOM
paBHOBecuU. DakTOphl, BIUSIOUIME HA CKOPOCTh XMMUYECKOW pEAKIUU U

IMMOJIOKCHHUE XUMHUUYCCKOTO paBHOBECUA

OKHCAUTENbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKIMM,  JJIEKTPOHHBIM  OayiaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocraBlieHue ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJIB30BAHUEM METOJA

AJIEKTPOHHOTO OanaHca

Teopust AMEKTPONUTHIECKON AUCCOIUAIIUN. IIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHU3M TUCCOIMAINK BEIIECTB C Pa3IMYHBIMUA BUIAMU
xuMudeckor cBsi3u. Crenenp nucconnanuu. CUIbHBIE U CTa0bIe JIEKTPOJIUTHI.
Peaknun morHOTO OOMEHa. YCIOBHUS MPOTEKAHUS PEaKMi MOHHOTO OOMeHa,
MOJTHBIE W COKpAIIEHHBIE MOHHBIC YpaBHEHHUs peakiuii. CBOWCTBAa KHUCIOT,
OCHOBaHMM H COJIE B CBETE TMPEACTABICHUNH 00 OIIEKTPOTUTHUECKOMN

qucconranyu. KauecTBeHHbIE peakiiuy Ha HOHBI. [oHsITHE 0 TUapOIH3E conel

XUMHYEeCKUN 3KCHepI/IMeHT: O3HAKOMJICHHUEC C MOJACIISAMHU KPUCTATINIMYCCKUX
peHIéTOK HEOPraHUYECKUX BEIIECTB — METAJIOB M HeMeTauioB (rpadura u
arMasa), CIOKHBIX BEINECTB (XJIOpHIa HATPHs); UCCICIOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMMYECKOW PEaKIUH OT BO3IACUCTBUS PA3IUYHBIX (HAKTOPOB;
HCCIICIOBAaHUE  3JIEKTPONPOBOJAHOCTH  PAacTBOPOB  BEIICCTB,  Ipoliecca
JUCCONMAIIMN  KHCJIOT, IIeovYeil u  coneir  (BO3MOXKHO —HCIIOJIb30BaHHE
BUICOMATEepPHAIOB); MPOBEICHUE OIBITOB, WUIIOCTPUPYIOIUX MPU3HAKA
NPOTEKaHHsl peakiMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIICICHUE
raza, o0Opa3oBaHWE BOJBI); OMBITOB, WUTIOCTPUPYIOIIUX  MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakui (ropenmue, peakiuu
Pa3IOKEHUs, COCAWHEHUS); PACMO3HABAaHME HEOPTraHWYECKMX BEIICCTB C

IIOMOIIBIO KaYC€CTBCHHBIX peaKIII/II‘/’I Ha MOHBI, PCIICHUE 3KCICPUMCHTAIBHBIX
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Hemeramner u ux COCIMHCHUA

OO6mrast xapakrtepuctuka TranoreHoB. (OCOOCHHOCTH CTpPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CrpoeHue u (U3NYECKHE CBOWCTBA
MPOCTBIX BEMIECTB — rajJOreHOB. XMMHYECKHE CBOICTBA Ha MPUMEpPE XJopa
(B3auMofelicTBIE C METaUIaMH, HEMETaJUIaMH, IeloYamMu). XJIOPOBOJOPOI.
ConsHast KUCJOTa, XHUMHYECKHE CBOWCTBA, TIOJyde€HHE, MPUMCHCHHE.
eiicTBue Xxjopa W XJIOPOBOAOPOJA HAa OpPraHW3M YelioBeka. BaxHeitmue

XJIOPUAbI U UX HAXOXKXACHUE B IIPUPOAC

OObmas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. Ctpoenue u pusnueckre cBoicTBa
MPOCTBIX BEIIECTB — KHUCJIOpPOJa U Cepbl. AJUIOTPOINHbIE MOAU(UKALINU
KHCJIOpOAa U cepbl. XUMHUYeCcKHe cBOicTBa cepbl. CepoBOJOPOJ, CTPOEHUE,
¢usznueckue W XUMHYecKHe CBoOMcTBa. OKCHIBI Cepbl Kak MpPEeACTaBUTENN
KHUCIIOTHBIX OKcHJ0B. CepHasi KucioTa, (u3NYecKue U XMMHYECKHE CBOMCTBA
(oOmme kak mpencTaBUTENs Kiacca KHCIOT U Crelnuduyeckue). XUuMHUSCKHe
peaxiyy, Jexalue B OCHOBE IMPOMBIIIJIEHHOTO crioco0a MOJy4eHus: CepHOU
kucnotel. [Ipumenenune. Conu cepHON KHUCIIOTHI, Ka4yeCTBEHHAs peakiusi Ha
cynabgar-uoH. Haxoxnenue cepsl U €€ coeluHEHU B Mpupoje. XUMUUYECKOe
3arpsA3HEHUE OKPYXKAMOILICH CPebl COCMUHEHUSIMHU Cepbl (KUCIOTHBIC TOXKIH,

3arps3HEHKE BO3IyXa U BOJOEMOB), CITOCOOBI €r0 MPETOTBPAIICHHUS

OObmias xapakrepuctuka s1eMeHTOB VA-rpynmbl. OCOGEHHOCTH CTpPOEHUs
aTOMOB, XapaKTE€pHbIE CTENEHW OKHUCIECHMS. A30T, pacnpoOCTpPAHEHHE B
npuposae, (QuMyeckue U XUMHUYecKue cBoicTBa. KpyroBopor aszora B
npupojae. AMMuak, ero (pU3MYecKue U XUMHUYECKHUE CBOICTBA, MOJIyYEHUE U
npumeHenre. Conu aMMOHHUS, MX (PU3UYECKHE U XUMHYECKHE CBOIICTBa,
npuMeHeHne. KadecTBeHHasi peakiusi Ha MOHBI aMMOHHMsI. A30THasl KHMCIIOTA,
e€ momydeHue, (QU3MUYCCKHE W XUMHUYECKHe cBoicTBa (0OImImMe Kak
NpPEICTABUTEIIS KJIacca KUCIOT  crnenuduueckue). Mcrnons30BaHne HUTPATOB
U cojlell aMMOHHMS B KaueCTBE MUHEPAJIbHBIX YyI0OpeHui. XHUMHUYECKOe
3arpsA3HEHUE OKPY)KAIOIICH Cpelibl COCTUHEHUSIMH a30Ta (KHCIOTHBIC JTOMK/IH,

3arps3HEHNE BO3/yXa, OYBBI M BOJOEMOB)

®docodop, amtorponHbie Mogudpukanuu dpocdopa, GuznUecKkue U XUMUYECKHE

cBoiictBa. Oxcun docdopa(V) u dochopuas kucimora, ¢GU3NUIECKHE U
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XUMUYECKHE CBOMCTBA, moiydeHue. Mcmonmp3oBanue QocdaTtoB B KavyecTBe

MUHEpaJIbHBIX y10OpeHU

OOmias xapakrepucTtuka 3neMeHToB |V A-rpynmbel. OcoOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIC CTETNICHW OKHUCIEHHS. YIIepoJ, aJUIOTPOITHBIE
MOIU(UKAIMNA, PACTIPOCTPAHEHHE B TMPHUpOJE, (PU3HUECKHE W XUMHUYECKUE
cBoiictBa. Ancopoums. Kpyrosopot yriepona B mpupoae. OKCHIIBI yriieposa,
X (u3muecKkue M XUMHYECKHE CBOWMCTBA, JICHCTBHE Ha KUBBIC OPTaHHU3MBI,
MOJTy9eHUE U MTPUMEHEHHE. DKOJIOTHYECKUE TIPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumoresa m1o0anbHOrO MOTEIUICHHUS KIWMAara; MapHUKOBBIN
abdexr. YrompHas KUCIOTa W €€ CONMM, WX (PU3NYECKHE U XUMHYECKHE
CBOWCTBA, TONy4YeHHWE W TmpuMeHeHHe. KadecTBeHHas peakmus Ha
kapOoHaT-uOoHBI.  Mcmonb3oBaHue  KapOOHATOB B OBITY, MEIUIIMHE,

IMPOMBIIIIJICHHOCTHU U CEJILCKOM XO3SUCTBE

[TepBoHavanbHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoga (MeraH, 3TaH, STWJICH, AlCTH/ICH, 3TAHOJ, DIUIEPUH, YKCYCHas
kucinoTa). X cocrtaB W XHMHYECKOE CTpocHHE. [IOHATHE O OMOIIOTHYCCKH
BOXHBIX BEIECTBAX. JXHpax, OENKax, YyIIeBOAaX — W HMX POJU B IKU3HU
yernoBeka. MareprallbHOE €AWHCTBO OPraHWYECKUX W HEOPraHWYECKHUX

COEIUHEHUI

Kpemuuit, ero ¢usnueckue U XUMHUYECKHE CBOICTBa, IMOJIydE€HHE U
npumeHenune. CoenuHeHus KpeMHusi B mpupoje. OOuue npeacraBieHus 00
okcuzie kpeMuusi(1V) u kpemHueBoit kucinote. CUIIMKAThI, UX KCIOIb30BAHUC
B ObITy, MEAMIHHE, NPOMBIIIJICHHOCTH. BakHelmne CcTpoUTEIbHbIE
MaTepuaibl. KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. I[IpoGmembr
0€30MacHOr0 MCMOJIb30BaHUSI CTPOUTENIBHBIX MaTepHalioB B IMOBCEIHEBHOM

KHU3HHU

XUMUYECKUN SKCIIEPUMEHT. HU3ydeHUE 00pa3lloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISHOM KHCJIOTHI, NIPOBEICHHE KAa4eCTBEHHBIX peaklUuil Ha
XJIOPUJ-MOHBI ¥  HAONIOEHHE TPU3HAKOB WX [POTEKAaHUs; OIbITHI,
oTpaxaromue (QU3NYeCKUe M XUMHYECKHE CBOWCTBAa TallOTEHOB U HX
coeMHEeHUH (BO3MOXKHO MCIIOJIb30BAaHUE BHUICOMATEPHAIIOB); 03HAKOMIICHUE C
oOpasiamu XJ0pu0B (TaIoOTeHHUI0B); 03HAKOMJICHHE ¢ 00pa3iaMu cepbl U e
COEIMHCHUSAMH (BO3MOXKHO HCIOJIb30BaHHE BUICOMATECPUANIOB); HAOIIOICHUEC

npoliiecca oOyIIMBaHMS caxapa MOoJ IEHCTBHEM KOHUEHTPUPOBAHHOUM cepHOM
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KHUCJIOTBI, M3YyY€HHE XHMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpPHON KHUCIOTHI,
MIPOBE/IEHNE KaueCTBEHHOMN peakiuu Ha Cylb(}aT-uoH U HaOII0AeHNEe TPU3HaKa
e€ MPOTEeKaHUsI; O3HAKOMIIEHHE ¢ (U3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u
UX coeuHeHHH (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUANIOB), 00pa3aMu
a30THBIX 1 GocOopHBIX yIoOpeHuid; moaydeHue, coonpanue, pacrio3HaBaHUe 1
U3y4yeHHE CBOWCTB aMMHaKa, MPOBEIEHUE KAaueCTBEHHBIX pEaKklUUid Ha HOH
aMmmMoHMS U (Qocdar-MOH U U3yYEHHE [PU3HAKOB MX [MPOTEKaHu,
B3aUMO/ICHCTBHE KOHIICHTPHUPOBAHHON a30THOM KHCIOTHI C ME/IbI0 (BO3MOXKHO
UCIIOJIb30BAHME BHICOMATEPUATIOB); HM3YYCHHE MOJIENCH KPUCTALTHYSCKUX
pemi€rok anmasza, rpadura, QyUIepeHa; O03HAKOMJIEHHE C IMPOIECCOM
azcopOLMu pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM
MPOTUBOra3a; MojJydyeHue, coOMpaHue, paclo3HaBaHUE U U3YyYEHHE CBOWCTB
YIJIEKUCIIOTO Tasa; MpOBENCHHE KaueCTBEHHBIX pEaKIHUil Ha KapOoHAT- U
CHWJIMKAT-MOHBl M HW3YyY€HUE MPHU3HAKOB HUX NPOTEKaHHs; O3HAKOMJIEHHE C
MPOAYKUMENH CUIMKATHOM MPOMBIIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIbHbIX

3a/1a4 10 TeMe «BaKHENUIINE HEMETAIIBI U UX COEAUHEHUSI»
Metamnbsl U UX COEqUHEHUS

OO0mrast XapaKTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJVIOB Ha OCHOBAaHHH
ux nonoxenus B llepuomnueckoil cucreme XumMuyeckux siaeMeHtoB JI.M.
MenpnieneeBa u cTpoeHust atomoB. CTpoeHue MeTauioB. MeTananueckast CBsI3b
U MeTaUIMYecKass KPUCTaJUITMUecKas peméTka. OJIEKTPOXUMUYCCKUM Pl

HapsKEHUH METAJIOB

duznyeckue U XuMUYeCcKue cBoicTBa MeTauioB. O0miKe crnocoObl MoTydyeHus
MeTayuioB. [IOHATHE O KOPPO3WM METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI MX
ot koppos3uu. CruiaBel (CTajdb, YYryH, TIOPATIOMHHHN, OpOH3a) W WX

MPUMEHEHHE B OBITY U MIPOMBIIIIEHHOCTH

[llenounble Metambl: noyioxkeHue B llepuoanyueckoid cUCTEME XUMHUYECKUX
anemeHToB /.M. MeHneneeBa; CTpoeHUE UX aTOMOB; HaXOXKJEHUE B IPUPOJIE.
dusndeckrne U XUMHYSCKUE CBOMCTBA (Ha puMepe HaTpus U Kaaus). OKCHIbI
W THAPOKCUABI HATpus W Kanus. [IpuMeHeHHe WIENOYHBIX METAJUIOB U HUX
COEIMHEHUI

[IlenoyHo3eMenbHBIE METAMIbl MarHud ©W  KaJbIUHU. TIOJOXKEHHE B
[Tepuonnueckoir cucrteMe xumudeckux dneMentoB .M. Mengeneesa,;

CTPOCHHUE HMX AaTOMOB, HaXO0XIACHUEC B IIPHUPOJIE. duznyeckne M XUMHUYECKHE
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3.6

3.7

4.1

4.2

4.3

CBOMCTBA MarHus W Kaiubllus. BakHeiine cCOoeaMHEHHUS KaabIus (OKCHI,

THIPOKCHU], coin). JKECTKOCT BOJIBI M CIIOCOOBI € yCTpaHeHHUs

Amomunnii . mionokeHue B [lepromnyeckoil  cucTeMe XMMHYECKUX JIEMEHTOB
J.M. Menneneesa; cTpoeHUE aroMa; HaxOXKIEHWE B mpupoxae. Puznyeckue u
XUMHUYECKHE CBOMCTBA aFOMUHUS . AM(OTEpHBIEC CBOMCTBA OKCHIA U THAPOKCHIA

AJIFOMHWHUA

Keneso: nmonoxenue B [lepuoanueckoin cucteMe XuMu4eckux anemenTon .M.
MenzeneeBa; CTpOCHHE aroMa; HaxoXAeHHUE B Tmpupoje. Dusndeckue u
XUMHUYECKHE CBO¥cTBa jkene3a. OKcupl, TUAPOKcuabl u conu xeneza(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOJIyYCHHE

XUMUYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3laMu METauiloB U
CIIABOB, HMX (U3MYSCKHMMHU CBOICTBAMH; H3y4YCHUE PE3YIbTaTOB KOPPO3UH
MeTauioB  (BO3SMOXKHO HCIIOJIb30BaHHE BHCOMATEPUANOB), O0COOCHHOCTEH
B3aUMOJICUCTBHS OKCHIA KalbllMsd W HAaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPUAIIOB); MCCIICIOBAHUE CBOWCTB YKECTKOW BOIBI;
mporecca TOpeHHs JKele3a B KHCIOpoae (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMAaTEePHAJIOB); MPU3HAKOB MPOTEKAHUS KAYCCTBCHHBIX PEAKIUil HA MOHBI
(Maruus, kanpuus, anroMuHus, 1uHKa, kxenesa(ll) u xenesa(lll), memu(ll);
HAOJIONICHNE U ONMCAHKE MPOIECCOB OKPAIIMBAHUS TUIAMCHU HOHAMH HATpPUS,
Katusi W Kaublus  (BO3MOXKHO — HCIIOJNIb30BaHME  BUICOMATEPHAJIOB);
uccie0BaHue aM(pOTEPHBIX CBOWCTB THIPOKCHAA ATOMHHHUS M THAPOKCHIA
[IMHKA; peIlICHHEe YKCIIEPUMECHTAIBHBIX 3a/1ad 1Mo TeMe «BakHelrime MeTaibl

U UX COCAUHCHUI»
X¥MHS ¥ OKpYXKaromias cpena

HoBele marepuansl U TexHonoruu. BemecTBa U Marepuainbl B MOBCEIHEBHOM
YKU3HU YeJoBeKa. XUMUA U 310pOBbe. be3onacHoe ucnoap30BaHKe BEIIECTB U
XUMUYECKUX peakiuid B ObiTy. [lepBas momMoIms mpu XUMHUUYECKHX OXKOTax U

OTpaBJIECHUSX

OCHOBBI ~ JKOJIOTMYECKOW  TPaMOTHOCTH.  XHUMHUYECKO€  3arps3HCHHE
okpyxarorieit cpensl [1JIK. Ponb xumuun B pereHun SKOJIOTHIECKUX TTPOOIeM.
[TpupoaHbIe HCTOYHHKH YIIIEBOAOPOaOB (Yrojb, MPUPOAHBIA ra3, He(Th),
MPOIYKTHI UX TIEPEPAOOTKH, UX POJIb B OBITY U MMPOMBIIIIICHHOCTH

XUMHUYECKUI IKCIIEPUMEHT: U3ydeHHnEe 00pa3IoB MaTepuaioB (CTEKIIO0, CILTaBbI

METaJIOB, MOJMMEPHBIC MaTePHAIIbI)






IMPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3VJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Kon
NMpoBepsIeMOro
TpeOoBaHMS

1

11

1.2

13

21

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaraM
0a30BOr0 YPOBHSI OCBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM
NporpaMMbl OCHOBHOI0 0011ero oopasosanus Ha ocHoBe PI'OC

[Ipencrasienue:

O I[IO3HABAEMOCTHU SBJICHUUW NPUPOJbI, NOHHUMaHHE OOBEKTHUBHOM
3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOLIell KYyIbTyphl M MPaKTHYECKOI
NEATENbHOCTH 4YeJOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBa;

IMOHMMAHUEC MECTA XUMHUHU CPCIU APYTUX €CTCCTBCHHBIX HAYK

0 HAay4YHBIX MCTOJAX IMO3HAaHHW:A, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPETHYCCKUX MCETOAaX HMCCICAOBaHHUA BCIICCTB W H3YYCHHUIA
XUMHNYECKUX peaKI_[I/II\/II; YMCHUE  HCIIOJB30BaTb  MOJACIIM  IJId

O0OBSICHEHHS CTPOEHUSI aTOMOB U MOJIEKYII

0 cdepax nmpohecCUOHATFHON NEATEIbHOCTH, CBA3aHHBIX C XUMHEH
U COBpPEMCHHBIMHU TEXHOJIOTHUAMHU, OCHOBAHHBIMHM Ha OJOCTHIXCHUAX
XUMHYECKOW HayKH, YTO ITO3BOJIUT OOYYAIOIIMMCS paccMaTpUBaTh
XUMHUI0O  Kak chepy cBoeir  Oymymedt — mpodeccruoHanmbHOM
NCSITETLHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOp XHMHH KAk
npoHILHOTO TMpenMeTa MpH TepexoJie Ha YPOBEHb CPETHETO

obmero oOpa3zoBaHMs

Branenue cucreMold XMMHYECKMX 3HAaHUM W yYMEHHE IPUMEHSTh

CUCTEMY XUMHNYCCKUX 3HaHI/II\/’I, KOTOpas BKIIXOYACT.

Ba)KHeI\/’IIHI/Ie XUMHNYECCKHUE TTOHATUIA. XI/IMI/I'-IGCKI/II\/’I JJICMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOJHAS CMECh, OTHOCHTEIbHBIC aTOMHAs W MOJICKYJISIpHas
MAacChl, KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MOJISPHBIM
00bEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb (CPEIHSA), XUMUYECKas
peaKI_H/Ifl, peaKI_[I/II/I COCANHCHUA, peaKI_[I/II/I pa3J'IO)KeHI/I5[, peaKI_[I/II/I

3aMelleHus, peakiuu oOMeHa, TerIoBoi 3¢ dexT peakuuu, 3K30- U
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SHJOTEPMUYECKHE PEAKIMH, PACTBOP, MACCOBAs JIOJII XMMHUYECKOTO
JJIEMEHTa B COCAMHEHMHM, MaccoBas JOJIi1 M  MPOLIEHTHAs
KOHIEHTpalus BEUIECTBA B PacTBOpE, AP0 aTOMa, 3JIEKTPOHHBIN
CIIO aroma, aTOMHas OpOUTallb, pPaJUyC aToOMa, BaJIEHTHOCTD,
CTENEHb OKHCIICHMs, XUMHUYECKasl CBSA3b, AIIEKTPOOTPULATEIBHOCTD,
MOJISIPHAsE W HEMOJSpHAas KOBAICHTHAas CBA3b, HOHHAs CBSA3b,
MeTaJUTMuecKass CBs3b, KpHCTaIMYeckas pemiérka (aTomHas,
HMOHHAs, METAJUTMYECKasi, MOJICKYJIspHas), HWOH, KaTHOH, aHWOH,
AIEKTPOIUT W HEDIEKTPOJIUT, IIEKTPOJUTUYECKAs IUCCOLHALNS,
peakuMd HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTaHOBUTEIbHbBIE
peaKkiuu, OKHUCIWTEIb W  BOCCTAHOBUTEIb, OKHUCIEHHE U
BOCCTaHOBJIEHHE, JIEKTPOJIN3, XUMHUUECKOE paBHOBECUE, 0OpaTHUMbIe
U HeoOpaTHMble peakluu, CKOPOCTh XHMHUYECKOW peakluHu,

karasm3arop, [T/IK, koppo3us MeTaioB, CIIJIaBbI

OCHOBOIIOJIAraroOlie 3aKOHbl XWMHH. 3aKOH COXPAHEHUS MaccChl,
nepuoauueckuii 3akoH J.M. MengeneeBa, 3akOH TMOCTOSHCTBA

COCTaBa, 3aKOH ABOTraJipo

TEOPUU  XUMUHU: aTOMHO-MOJIEKYJISIpDHAass ~ TE€OpHUs,  TEOPHs

AIEKTPOIUTUIECKON TUCCOLUALINUI
Biianenne ocHOBaMM XMMHUYECKOM I'PAMOTHOCTH, BKIIFOYAFOIIEH !

YMEHME TPaBUJIBHO HCIOIB30BATH M3y4YEHHBIE BEIIECTBA U
Marepuasibl (B TOM 4YHCIC MHHEpPAIbHBIC YIOOpPCHHUS, METaIbl U
CIUIaBbl, MPOAYKTHl  MEPEepadOTKH  HPUPOJIHBIX  HUCTOYHUKOB
yIIIeBOIOPOIOB (yIvisl, IPUPOIHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
XO3SIIICTBE, Ha IPOU3BOJCTBE M IIOHMMAaHUE 3HAYECHUS KUPOB,
OenKoB,  yINEBOAOB  JJs  OpraHM3Ma  4YeJlOBEeKa;  yMEHHE
MIPOTHO3UPOBATh BIUSHHUE BEIIECTB M XMMHYECKHX MPOLECCOB Ha
OpPraHM3M YeJIOBEKAa M OKPYKAOIILYI0 IPUPOJHYIO CPERY

YMEHHME HMHTETPUPOBATh XMMHUYECKHE 3HAHHS CO 3HAHUSAMH JIPYIHX

y4eOHBIX TTPEIMETOB

HaJIM4ue ONbITa paboThl C Pa3IMYHBIMU UCTOYHUKAMU MHGOpMaLUn
no xuMuu (HaydHass W HAYYHO-TIOMYJISpHAS JIMTEpaTypa, CJIOBapH,

CIIPABOYHUKH, HHTEPHET-PECYPCHI)

YMCHHUC O0OBEKTUBHO OLICHUBATh I/IH(bOpMaIII/IIO O BE€IICCTBAX, HX
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9.1

9.2

MpEBPALIEHUSAX U  MPAKTUYECKOM TMPUMEHEHHH U  yYMEHHE
HCIOJIb30BAaTh €€ IS peleHus yueOHO-TI03HaBaTeIbHbIX 33134
Bnagenue ocHoBaMHM MOHSTHMHOIO ammapaTra U CHMBOJIHYECKOTO
S3bIKa XUMUU JUISL COCTaBIIEHUsI (POPMYST HEOPraHUYECKUX BEIIECTB,
YPaBHEHUM  XUMHYECKMX PpEAaKUUi; OCHOBAMU  XHMHUYECKOH
HoMmeHknarypsl (IlUPAC u TpuBHaibHO#)

YMeHue oObSCHATH CBSI3b MOJIOKEHUS eMeHTa B [lepuonnyeckoit
CUCTEME C YHCIIOBBIMU XapaKTEpPUCTUKAMU CTPOEHHUS AaTOMOB
XAMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsi sapa, oOIiee YHCIIOo
3JICKTPOHOB), pAaCHpEeICHUEM JJICKTPOHOB TI0 SHEPreTUYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAIHS U KAJbIUS
[IpencraBienne O  NEPUOAMYECKONM  3aBUCHMOCTH  CBOMCTB
XAUMHUECKHX IEMEHTOB (paauyc aToma, 3JIeKTPOOTPHIATEIBHOCTD),
MPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHUS D3JIEMEHTOB B
[Mepuoanveckoii cuctemMe (B MajblX MEpHOJAaX M  DIABHBIX
MOJrPYIIax) U MEKTPOHHOTO CTPOCHHSI aToMa

YMmenue kinaccupuuupoBarh:

XUMHUYECKHUE IEMEHTHI

HEOpraHMYECKHEe BEIlleCcTBa

XUMHUYECKHUE PeaKkuu

YMeHHe ONpenesnsTh:

BaJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHYECKHX 3JIEMEHTOB, 3apsi]
HMOHa

BUJl XMMHUYECKOW CBS3M U THUIN KPHUCTAJUIMYECKOM CTPYKTYphl B
COETMHEHUSIX

XapakTep Cpe/ibl B BOAHBIX PACTBOPAX BeIIeCTB (KUCIOT, OCHOBAHMU)
OKHUCJIUTEh U BOCCTAaHOBUTEIb

YMeHue xapakrepu3oBaTh PU3NYECKUE U XUMUYECKUE CBOIICTBA:
NOPOCTBIX BemecTB (KUCIOPO, O30H, BOJOPOA, TrpaduT, aimas,
KpeMHH#, azor, (ocdop, cepa, Xjop, HATpWUM, Kaaud, MarHWi,
KaJIbIINAH, ATIOMUHHM, KEIe30)

CIIOXKHBIX BEIIECTB, B TOM YHCIE HX BOIHBIX PacTBOpPOB (BOja,

aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPOJ], OKCUABl M T'HAPOKCHJBI
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10

10.1
10.2

10.3

104
11

111

11.2
11.3

114

12

121

12.2

12.3

metamioB |-1IA rpynm, amomunus, meau (11), munka, xenesa (11 u
[11), okcuasr yraepoma (11 u V), kpemuus (1V), asora u docdopa
(I u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTasl, a30THAa,
docdopHast, yroiapHasi, KpEeMHHUEBasK KUCIIOTa U UX COJIH)

NPOTHO3UPOBATH M XapakTepH30BaTh CBOWCTBAa BEHICCTB B
3aBUCHMMOCTH OT MX COCTaBa M CTPOCHHS, NPUMCHEHHE BEIICCTB B
3aBUCHMOCTH OT HX CBOWCTB, BO3MOXKHOCTh IPOTEKAHHUS

XUMUYECKHUX IPEBPAILECHUI B Pa3JIUYHBIX YCIOBUAX

YMeHHE COCTaBIATh MOJEKYISIPHBIE M1 MOHHBIE YPABHEHUS PEAKIMA,

B TOM YHCJIC.
peakiuiit HOHHOTO OOMeHa
OKHUCJTUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHIT

HWIUTIOCTPUPYIOIUX XUMHUYCCKUC CBOMCTBA HU3Y4YCHHBIX KJIaCCOB

(rpyrimm) HEOpraHUYECKUX BEIIECTB
MOJTBEPKAAOIINX TEHETUICCKYIO B3aMMOCBSI3b MKy HUMHU
VYMeHue BBIUUCIATH (IPOBOIUTH PACUYETHI):

OTHOCUTEIILHYIO MOJIEKYJIAPHYIO U MOJIIPHYKO MAacChl BEILIECTB,
MaCCOBYIO JIOJIF0O XUMHUYECKOTO JIEMEHTa B COCMHEHUH

MacCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,

KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB

II0 YpPaBHCHUAM XHUMHUUYCCKHUX peaKHI/II\/’I U HaAaXOOAUTHb KOJINYCCTBO
BEIIECTBa, 00bEM M MacCy peareHTOB WJIH MPOJIYKTOB PEaKIINU
Branenue (3HaHHE OCHOB):

OCHOBHBIMH ~ METOJAMH  HAydyHOro TMo3HaHus (HaOmroneHwue,
U3MEpEeHUE, IKCIIEPUMEHT, MOJICIIMPOBAHKE) MTPU M3YYCHUHU BEIICCTB
U XUMHUYECKUX SIBICHUH; yMEHHE CQOpMYIHpOBaTh MNpodiIemMy u
NPEUIOKUTH IIYTH €€ PELICHUs

Oe3omacHOM pPabOTBI ¢ XMMHYECKUMHU BEIIECTBAMH, XHUMHUYECKOM
MOCynoH U TaO0paTOPHBIM 000PYIOBaHHEM

MpaBUJIaMU 0€301acHOTo oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YCMBbIMU B HOBCGHHGBHOI\/’I JKU3HH, IMpaBHUJIIaMU IIOBCACHUS B
LEeNsAX COepeKEHUST 3M0OPOBBS M OKPYXKAIOMIEH MPUPOIHON CpEIbI,

NOHMMaHue Bpena (OMacHOCTH) BO3ACHCTBUS HA JKUBBIC OPTaHH3MbI
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131
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134

13.5

13.6

13.7

13.8

OHpGHGJ’IéHHBIX BCIICCTB, CII0CO00B YMCHBIICHUA n

MpeaAOTBpaAllCHUA UX BPCAHOTO BOSHGI\/’ICTBI/UI

Hamune MPAKTHYCCKUX HABBIKOB IJIAHUPOBAHUA W OCYLICCTBICHUA

CICOYIOIMX XUMHUYCCKHUX SKCIICPUMEHTOB.

HU3Y4YCHHC n OITMCAaHUC (bl/ISI/I'-IGCKI/IX CBOMCTB BCLICCTB,
O3HAaKOMIJICHHCE C (bl/ISI/I'-IGCKI/IMI/I U XUMHUYCCKUMU SABJICHUSAMU, OIIBITHI,

WJUTFOCTPUPYIOIIUE IPU3HAKU IPOTEKAHNS XUMHYECKUX PEAKIUI
U3y4eHHUE CII0CO00B pa3ieieHus cMecei

MOJy4eHUE KHUCIOpOJa M U3Yy4eHHE €ro CBOMCTB; IIOIy4eHHE
BOJIOPO/Ia U U3Y4YEHUE €0 CBOMCTB; MOIYy4EHHE YIIEKHCIIOrOo rasa u
U3y4eHHE €ro CBOWCTB; IMOJyYeHHE aMMHaka U H3y4eHHE €ro

CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaccOBOM J0Jei

pPacTBOPEHHOTO BEIIECTBA

MPUMEHEHHE  WHJIUKaTOpOB (maxmyca, METWJIOpaHXxa U
beHondTanenHa) Ui OMPEICICHUST XapaKkTepa Cpelbl B PacTBOpax

KHUCJIOT U IEJI0UEN

WCCIICIOBAHUE W  ONHCAHUE CBOMCTB HEOPraHWYECKHUX BEILECTB
Pa3NAYHBIX KIIACCOB; U3YYEHHE B3aUMOJIEHCTBUS KHUCIIOT C METalUIaMH,
OKCHJAMH  METAJUIOB,  PacTBOPHMBIMHU U HEpacTBOPHUMBIMHU
OCHOBAHUSIMH , COJISIMHU; TIOJIyYEHHUE HEPACTBOPUMBIX OCHOBAHHIA;
BBITECHEHME OJHOIO MeTajyla JpyrMM H3 pacTBopa  COJH,
uccaenoBanne aM(OTEPHBIX CBOMCTB THIAPOKCHIOB AITIOMUHUS M

IOUHKa

perieHne SKCIePUMEHTAIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOpPraHN4eCKHX COEIUHEHUIN, «INEKTPOTUTHICCKAS
Iuccoranusa», <«BaxHednne HEMETaAUIEI W HUX COCTUHEHUIY,

«Baxxkgelmune MeTaJUIBEI U UX COCTUHEHUI»

XAMHYECKHE  JKCIICPUMEHTBI,  WUTFOCTPHUPYIONIUE  TPH3HAKH
MPOTEKAaHUsI PeaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEAaKIMH Ha
MPUCYTCTBYIOIAE B BOJHBIX PAcTBOpax HOHBI. XJIOPHJI-, OpOMUJI-,
voauna-, cymbdar-, docdar-, xapOoHaT-, CHIUKAT-AaHUOHHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJIbIHSs, aTFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), uHKa
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141

14.2

VYmenue:

NpEaACTaBIIATL PE3YIbTAThl OKCIICPUMCHTA B (bopMe BBIBO/IOB,
J0Ka3arciabCTB, Fpa(bI/IKOB n Ta6J'II/III U BBIABIATH OMIIMPUYCCKHEC
3aKOHOMEPHOCTH

YCTaHaBJIMBATh CBA3U MCXKIY p€ajibHO Ha6J'IIO)IaeMBIMI/I
XUMHUYCCKUMHU ABJIICHUAMHU W MPOLHCCCaMH, IMPOHUCXOAAIIMMU B

MakKpo- U MUKPOMUPE, 00BACHATh MPUUNHBI MHOTOOOpa3us BELIECTB
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HEPEYEHD 2JIEMEHTOB COILEPKAHUSA, ITIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

IIpoBepsieMblii 3J1eMeHT coepPKAHUS
HepBOHa'-IaJ'IBHBIe XUMHUYCCKUC ITOHATUSA
Uucteie BemecTBa u cMecu. CriocoObl pasieneHus: cMecei

ATOMBI T MOJICKYIIBI. Xumunueckue 3nmeMeHThl. CHUMBOJBI XUMHUUYECKHUX DIEMEHTOB. HpOCTBIe n
CJIOKHBIC BEIICCTBA.

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX A1eMeHTOB. CTeNeHb OKUCICHUS

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aroMHas Macca. OTHocHUTEIbHas
MOJICKYJIApHas Macca. MaccoBast 10JIsI XUMHAYECKOTO 3JIEMEHTA B COCAUHCHUHU

KonmnuectBo BemectBa. Mounb. MonsipHas macca. Momsipaslii 00bEM  razoB. BsaumocBszb
KOJINYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

duznyeckue U XUMHUYECKHE sSBICHUS. XUMHUECKas peakius U e€ MpU3HAKU. 3aKOH COXpaHEHUs
MacChl BEIECTB. XUMHUYECKHE YPABHEHUS

[Iepnonnueckuit 3akoH u Ilepmoanueckas cucrema xumudeckux anemeHToB [[.M. Menneneesa.
CrpoeHnue aToMOB

[lepnonnueckuit 3axkoH. lleprommyeckas cucrema xumudeckux snemeHToB JI.J. MeHnneneesa.
[Tepuonsr u rpynnbel. OU3NYECKHUI CMBICT MOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA W TPYIIIBI
JJIEMEHTAa

Crpoenne aromoB. CocraB aToMHBIX snep. M3orombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00oJtouek aromoB mepBbix 20 xuMmudeckux 3eMeHToB [leproanaeckoit cucremsr J[.M. MeHneneeBa

3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJHUs,
Kasblsl  (paguyca aToMoOB, 3JICKTPOOTPHUIATEIBHOCTH, METAUIMYECKAX W HEMETaTHYSCKUX
CBOWCTB) U UX COCAMHEHHUI B COOTBETCTBHUH C MOJOKECHHEM 31eMeHTOB B [lepuoauueckoii cucreme
U CTPOEHHEM MX aTOMOB

CrpoeHue BemiecTBa

Xumuueckasi cBsi3b. KoBanenTHast (MOJsIpHAs M HEMOJSPHAsA) CBSA3b. DJIEKTPOOTPHUIATEIHLHOCTD
XUMUYECKUX 3IeMeHTOB. lOHHas CBs3b. MeTamudeckas CBsI3b

Tumbl KPpUCTAUIMYECKUX pEIIETOK (aroMHas, WOHHAS, METAJIMYECKas), 3aBHCHMOCTh CBOWMCTB
BEIIIECTBA OT TUIA KPUCTALTHYECKON PEIIETKH M BUIAa XUMHUYECKOU CBSI3U

Baxueiimne npeacraBUTeN HEOPraHUYECKUX BemecTB. HemeTannel 1 ux coequHeHust. MeTanibl
1 UX COCTMHECHHUS

Krnaccudukaius ¥ HOMEHKIATypa HEOPraHHMYECKMX COCAMHEHHMH: OKCHIOB (cosieoOpa3syrolnue:
OCHOBHBIC, KHUCIIOTHBIC, aMQOTepHbIE) U HeconeoOpasyromue; OCHOBaHMW (mIEnoyn o
HEPacTBOPUMbBIC OCHOBAHMS); KUCIOT (KUCIOPOCOAEPKAIINE U OSCKUCIOPOTHBIC, OJHOOCHOBHBIC
U MHOTOOCHOBHBIC); COJICH (CpEeIHUX U KUCIIBIX)

Ouznyeckne M XUMHUYECKHE CBOICTBA IMPOCTHIX BEIIECTB-HEMETAJUIOB. BOAOPOJA, XJIOpa,
KHCIJIOPOJIa, Cephl, a30Ta, ¢hocdopa, yrmepoaa, KpeMHUS

dusndeckne M XUMHUYECKHE CBOWCTBA MPOCTBHIX BEIICCTB-METAIIOB. JIMTHS, HATPHUSA, KaJHs,
MarHus W KaJIbIUS, ATIOMUHUS, JKeJle3a. DIEKTPOXUMUICCKUN PsiJT HAPSDKEHUH METAIIOB
Ouznyeckue U XMMHUYECKHE CBOWMCTBAa BOJOPOAHBIX COEIUHEHHH HEMETAJIOB: XJIOPOBOJIOPO/A,
CEpOBOJIOpPO/Ia, aMMHUaKa

dusnyeckre W XMMHUYECKHE CBOWCTBAa OKcHIOB HemeramioB: cepsl (1V, V1), asora(ll, 1V, V),
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docdopa(lll, V), yrmepona(ll, 1V), kpemuus(lV). [TonydeHre oKCHI0B HEMETAIUIOB

Xumudeckre cBoiictBa okcuaoB: MertauioB |A-IIIA rpymmn, mwaka, memu(ll) u sxenmesa(ll, [11).
[Tony4yeHnne OKCHIOB METAIIOB

XUMHUYECKHE CBOMCTBA OCHOBaHHMI W aM(pOTEPHBIX THUAPOKCHIOB (Ha MpHMEpe TUAPOKCHIIOB
AIOMHHUS, XKeJe3a, UHKa). [lomydeHre ocHOBaHUI 1 aM(OTEPHBIX THAPOKCHIOB

OO01ue XMMUYECKHe CBOMCTBA KUCIIOT: XJIOPOBOJOPOJAHOM, CEPOBOJOPOIHOM, CEPHUCTOM, CEPHOH,
a3oTHOM,  (ocdopHON,  KpemHUEBOW,  yroapHOW. OcoOble  XMMHYECKHE  CBOWCTBA
KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT. [TosryueHne kucnor

OO61ue xuMHUYeCcKre CBOMCTBA cpenHux coneit. [lomyuenue coneit

[Toyuenne, coOupaHme, paclmo3HaBaHHE BOJOPOAA, KHCIOPOAA, aMMHaKa, YIIEKHCIOTO Ta3a B
naboparopuu

[Tonmyyenne amMmuaka, CEepHOMl M a30THOH KHUCJIOT B MpOMBINUIEHHOCTH. OOmue crnocoOsl
ITOJTy4E€HHS] METAJIOB

['eHeTnueckas CBsI3b MEKIY KJIACCAMU HEOPTaHUYECKUX COECTUHEHUN
XHUMUYECKUE PEAKITUHI

Knaccudpukanuss XuMUYECKHUX pEaKIUil 10 pPa3JIUyHBIM MpPU3HAKaM: IO YHUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKLUU BEIIECTB, M0 TEIIOBOMY 3((eKTy, M0 U3MEHEHHUIO CTENeHEeH OKUCICHUS
XUMHUYECKHX IJIEMEHTOB

TennoBoit  3pdexkT XUMHUECKOM  peakiuu, TEPMOXUMHUYECKHE ypaBHEHHS. OK30- U
SHAOTEPMUYECKUE PEeAKINH. TepMOXUMUYECKUE YPABHEHUS

OKHUCIINTEIBHOBOCCTAHOBUTEILHEIE pC€aKinu. OKHCIIMTEIM ¥ BOCCTAHOBMTEIIU. Hpoueccm
OKHCJICHHA U BOCCTAHOBJICHH . BJ'IGKTpOHHBII\/’I 0ajaHC OKHMCIUTEIFHOBOCCTAHOBUTEILHOM p€akunun

Teopust 3meKTpoUTHYECCKON nucconranuu. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI.
CunbHble U cabbie AMeKTpoauThl. CTeNeHb AUCCOINAIITN

Peaknmun woHHOTO OOMEHa. VYCIOBUS MPOTEKAHWUS pPEaKIHi HOHHOTO OOMEHa, TOJHBIE |
COKpAIlIEHHbIE MOHHBIC YPABHEHUS PEAKIIHI

X¥MHS ¥ OKpYXKaromias cpena

BemectBa n Marepuansl B TOBCEIHEBHOM KHU3HU YEIOBEKA. be30MmacHOe NCIONb30BAHNE BEIIECTB
U XMMHYECKHX peakiuil B jmaboparopuu u ObITy. IlepBas momolp mMpu XMMHUYECKHX OXKOTax U
OTPABJICHUSIX

XUMHUYECKOEe 3arps3HEHHE OKPYXKatoIIel cpeibl (KMUCIOTHBIC TOXK/IU, 3arpsI3HEHUE TIOYBbI, BO3IyXa
U BOMOEMOB), cmocoObl ero mpenotBpaiineHus [IpenenbHas AomycTHMasi KOHIICHTPAIUS BEIIECTB
(IMAK). Posmp XuMHM B pEIICHHHM SKOJOTHYECKUX MpoOieM. YcuiieHue mapHUKOBOro 3ddexra,
pa3pylIeHHE 030HOBOTO CJIOS

[Ipumenenue cepsl, azora, pocdopa, ymepoaa, KpeMHUS U UX COCITUHEHUH B OBITY, MEIUIIMHE,
MPOMBIIICHHOCTH M CEIIbCKOM Xo3siiicTBe. [IprMeHeHHe MEeTayuloB M CIUIAaBOB (CTalb, YyryH,
JIOPAIIOMUHUE, OpOH3a) B OBITY M MPOMBIIIJICHHOCTH HMX coeauHeHui. [loHsTHE O KOppO3UH
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UHU

[MpuponHble HUCTOYHHMKH YIICBOAOPOIOB (yrosib, MPUPOAHBIA Ta3, HE(PTh), MPOIYKTHI HX
nepepa®oTku (OCH3MH), UX POJIb B OBITY M IPOMBIIIIICHHOCTH

[MepBoHaYaIbHBIC TMOHSTHSI 00 OPraHUYECKUX BEIECTBAaX KAaK O COCAMHEHMSIXK yriepoza (MeTaH, 3TaH,
STWJICH, AlCTHICH, OJTAHOJ, DIMIEPUH, YKCYCHas KHCI0Ta). [loHATHE O OHOJIOTHYCCKH BaKHBIX
BEIIIECTBAX: )KUPAX, OEJIKaX, YIIEBOIaX — M UX POJIM B JKU3HU YEJIOBEKA

Pacuérsi:

o (hopMyliaM XUMHUYECKUX COCAMHEHUHN



7.2 wmaccel (MaccoBoii) 0T pacTBOPEHHOTO BEIIECTBA B pACTBOPE

7.3 10 XUMUYECKUM ypaBHEHUSIM
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