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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3ysibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00TIIETO 00pa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEMIIHUU MPEnofgaBaHus Yy4eOHOro npeaMera « X uMusi»
B 00pa3oBaTeNbHBIX OpraHm3anusiax Poccuiickoit denepanuu.

[Iporpamma o XxuMuM JAET MNPENCTABIEHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHHsi, BOCHUTAaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeaMera, yCTaHaBJINBAET o0s13aTenpHOe IpEeIMETHOE coJiepKaHue,
NpeAyCMaTPUBAET pPACIpPENECICHUE €ro Io KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TEeMaM MPOrpaMMbl O XHMHUHU, OMNPENENACT KOJWYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATENBHOCTh  M3YYEHHS] XHMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pe3yabpTaTaM 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHHUs MpeaIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHOM AESITENbHOCTH OO0YYaroulerocsi Mo OCBOEHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWEe XUMHUHU CIYKUT OCHOBOM [JIsi (POpPMUPOBAHUS MHUPOBO33PEHHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
posib UrparoT (opMUpPYyEMbIE€ XUMHEH NpPEICTaBICHUs O B3aMMOIPEBPAIICHUSX
DPHEPTUM M 00 HSBOJIOIMU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenne xumunn:



CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbl JUYHOCTH, €€ 001IeH U PyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIUICHUSI ¥ TBOPYECKUX CIOCOOHOCTEH
o0yyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  ydeOHON  JesiTeNbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KU3HU, TaK U B TPOPECCUOHATIEHOMN JCSITEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYUYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJI0OCTHOTO B3TJISA/Ia HA IUHCTBO MIPUPOBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOIIUXCS;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOILIEHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUAM, K TIPUPOJIC, K YETOBEKY, BHOCUT CBOU BKJIAJ B 3KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlaHHbIE HaAmNpaBlieHUS B OOYYEHUHM XHMHUU OOECIIEUMBAIOTCA Crenn(UKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISIETCS  MEJaroruvyeckKu
aJlalTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKM XMMHUU Ha ONpPEeNEHHOM dTane e
pa3BUTHSL.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIONTUMUCS CHCTEMbI TMEPBOHAYAIBHBIX TMOHATUNA XWMHH, OCHOB
HEOPTaHWYECKOH XUMHUU W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHATHN
OpraHUYECKON XUMHH.

CtpykTypa colepkaHusi MPOTPaMMBI 10 XUMUU C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxona k e€ uszydyeHuto. ColepkaHue CKIAIbIBACTCS U3 CUCTEMbI
MOHSATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 10 MPUHITUITY
MOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoamueckoro 3akona /[[. M. MenneneeBa kak OCHOBHOIO 3aKOHA

XHUMHUU,



— YUYEHHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3H;

— TMPEeACTAaBICHUNH OO0 DIIEKTPOJUTUYECKONW JUCCOLMALMN BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHUS pPACCMAaTPUBAIOTCS HA OCHOBE AMIIMPUUYECKU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHS K JApPYromy, BBINONHSAS (YHKIUU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOICTB, CTPOEHUSI U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJIy4YEHHUs
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl IO XUMHM  CHOCOOCTBYeT  (hOPMHPOBAHUIO
IPEJICTaBICHNUS O XUMUYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTUKE
e€ CHCTEeMHOW MpPHUPOABI, LIEHHOCTHOTO OTHOIICHHS K HAay4YHOMY 3HAHUIO U
METOJaM I03HaHUs B Hayke. M3ydeHHe XUMHUU IPOUCXOIUT C IPUBICUECHHEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaAMETOB: «OKpyKaloluil MuUp»,
«buonorus. 5-7 kmacce» u «Pu3nKa. 7 KIacce».

IIpy wW3y4yeHMM XUMHMM MPOUCXOAUT (HOPMHpPOBAHUE 3HAHMA OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEIIbHOCTH 4YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHI.
3amaya yuyeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUHMX (PaKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKHUX TOJIOKCHUM,
JOCTYIHBIX O00OOIIEHUI MHPOBO33PEHUECKOIO XapakTepa, sA3blKka HAyKd, B
OpuOOIIEHNHM K HAay4YHbIM METOJaM T[IO3HAHUSA TMPU U3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKLUi, B (OPMUPOBAHUHU U PA3BUTHUU MTO3HABATEJIbHBIX YMEHUH U
UX TPUMEHEHHUU B YyueOHO-NIO3HABATEIIbHOM U y4eOHO-HCCIIEN0BATENbCKON
JeSITEIbHOCTH, OCBOCHUHM NpPaBHJ 0O€30MacHOro OOpalleHHs C BEUIeCTBAaMHU B
HOBCEIHEBHOM JKU3HH.

[Ipu n3ydeHnn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs BaXKHOE

3HAa4YCHUC HpI/I06peHI/I TaKue LCJIH, KakK:



— (opmMupoBaHME WHTE/UICKTYyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTCIHPHOMY NPHHATHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYEHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
o0ydJaronmxcsi K CaMOCTOSATEIbHON IMO3HABATEIBHOW NEATEILHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (OPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XAMUH;

- oOecrieyeHue yCIIOBHA, COCOOCTBYIOIINX IpUOOpPETEHUIO
0o0ydJaromMMHUCsS  ONbITa  Pa3HOOOPA3HOW  NESITCIIbHOCTH, TIO3HAHUSA U
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMH), HMMEIOIIUX
YHUBEPCAITHHOE 3HAYCHHE JIJIS1 PA3IMYHBIX BHJIOB JEATEIHLHOCTH;

— dopmupoBanue oOmeld QGYHKIMOHAIBPHOM M €CTECTBEHHO-HAyYHOMN
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHUBATH SIBIICHUS
OKPY’KaIOIIET0 MHPA, WCIOJIB3ys 3HAHWUS W OIBIT, MOJYYEHHBIE TPU HU3YUYECHUU
XUMUHU, TPHUMCHATh WX MPU PEIICHHH IpoOJIeM B IIOBCEIHECBHOW XU3HH H
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHHEe Yy OOyYarONUMXCs TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HKOJIOTHYECKU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B IIENISIX
COXpaHEHHs CBOETO 3I0POBBS M OKPYKAIOMIEH IPUPOTHOU CPEIBI;

— pa3BUTHE MOTHBAIMK K OOY4YEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOCHHUS OOIINEUYETIOBCUYECCKUX IICHHOCTCH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(dHIIS W HANpPaBICHHOCTH AAJIBHEHUIIIECTO
oOydeHwus.

OOmiee YMCIIO 4YacoB, OTBEIEHHBIX JUIS HM3YyYCHHS XHMHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanms, coctaBiser 136 yacoB: B 8 kiracce — 68 yacos (2

yaca B HEJIe0), B 9 kiacce — 68 yacos (2 Jaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUSA

8 KUIACC

IlepBoHayajibHbIE XUMHUYECKHE IOHATHUS

[Ipenmer xumun. Ponb XMMHUH B )KU3HU YeNOBEKA. XUMUS B CHCTEME HayK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ArpPEraTHOE COCTOSIHUE
BemecTB. [loHATHE 0 MeTomax Mmo3HaHWs B XUMHH. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3ziesieHus CMECei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHWMHMYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAs MOJIEKYJsIpHas Macca. MaccoBas JoJisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHNUH.

KosmuectBo BemectBa. Monbs. MosnsipHas macca. B3auMocCBs3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHECHUMU.

@u3NUeCcKre U XUMUUYECKHUE SIBJICHUS. XMUMHUUYECKas peaklms U €€ MPU3HaKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanms
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KECHHUS, 3aMEICHUS, OOMEHa).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XUMUYECKON TOCYJI0M, TTpaBuIaMu paboThl B J1abopaTopuu 1
npuémMamMu o0palleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OIMKCAHUE
dbu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE W KOHAEHCALMs BOABI) U XMMUYECKHX (FOPEHUE CBEUH, NMPOKAINBAHUE
METHOW MTPOBOJIOKHU, B3aUMOJICHCTBHE Meja C KUCJIOTON) SIBICHUM, HAOIIOICHHUE U
OINMCAHUE NPU3HAKOB MPOTEKAHUS XHUMUYECKUX PEAKIUM (pas3sIioKeHUEe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA

menu (II) mpu HarpeBanunu, B3auMoAerUcTBUE Keme3a ¢ pactBopom cosid meau (II),



U3y4YEHUE CIOCOOOB pa3JesIeHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHne OYUCTKU MTOBAPEHHOU
conu, HaOJMIOAEHHWE U  ONHCAaHWE  pe3yJbTaTOB  NPOBEIEHUS  OIbITa,
WUTKOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAacChl, CO3JAaHUE MOJEJIEH MOJIEKYJ
(LIapOCTEPKHEBBIX ).

BaxHeimue npeacTaBuTe Il HEOPraHUYECKHX BELECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — aneMeHT U mpocToe
BemecTBo. HaxoxxnaeHwe kuciaopona B Opupone, (PU3MUECKHe U XUMHYECKHE
cBoiicTBa (peakiuu ropeHus). Oxcuawl. Ilpumenenue xkuciaopoga. CrocoOb
NOJIy4eHUs] Kuciopoja B JjabopaTopuu W mHpomblluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAu(pUKaLNS KHCIOPOIa.

TernoBoit »hdexT XUMHUECKOW peaklnH, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT W mpocroe BemectBo. Haxoxzaenue Bogopoaa B
npupone, (u3MUeckue ¢ XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
noxydeHus. KucmoTsl u comnu.

MonsipHbIit 00BEM Ta30B. Pac4€Thl T0 XUMUYECKUM YPaBHECHUSM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PACTBOPE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTBOpOB B Ipupozie U B KU3HU 4YesioBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coenunenmit. Oxcuanl. Knaccubukamms
OKCUJOB:  cojieoOpasyromue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HeconeoOpa3yromue. Homenknatypa oxcuaoB. @Du3nmdeckue HU XUMHUYECKHE

cBolcTBa OKCHIO0B. [lomydyeHne okcuioB.



OcHoBanusi. Knaccudukaius OCHOBaHMM: IIETOYM U HEPACTBOPHUMBIC
ocHoBaHusA. Homenkiiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHui. [loyyenne ocHOBaHMM.

Kucnorel. Knmaccuduxanus kucnot. Homenknarypa kuciaot. @usnueckue u
XMMHUYECKHE cBoicTBa KucioT. Psaa aktuBHoctu MertaminoB H. H. bekerosna.
[lony4deHnue KuUCIOT.

Comu. HoMenkiarypa cojieil. @u3nyeckue U1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coien.

I'eneTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COCAMHECHUH.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPENCIICHUE COJIEP/KAHUS KACIOPOAA B BO3/IyX€E, MOJIyYEHHUE,
cobupaHue, paclio3HaBaHWE W H3y4YEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IMpeKpalieHuss TOpeHus (moxapa), O3HAaKOMJIEHWE C oOpa3llaMh OKCHIIOB U
ONMCAaHWE HX CBOWCTB, MOJydeHUE, COOMpaHHE, paclO3HABAaHUE W H3Yy4YEHUE
CBOWCTB BOJIOpoAa (ropeHue), BzauMojJencTsre Bopopona ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), HAOJIO/ICHHE O0pa3loB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTBC
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM J10JIel PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJLIIAMU
(HaTpuem ©  KaimpmueM) (BO3MOXHO MCIIOJb30BAHME  BHJICOMATEPHUAIIOB),
uccienoBaHne 00pas3IOB  HEOPraHWYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHHUS OKPACKU MHAMKATOPOB B PACTBOpPAX KHUCJIOT U IIEJIOYEH,
u3yudeHune B3aummonenctsua okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METaJlaMH, pPEaKIuMid HEeUTpalu3alliH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PELICHUE
AKCHEPUMEHTANIbHBIX 33/lad MO TeMme «BakHeillne Kiacchl HEOPraHUYECKUX

COCIMHEHUMN ».



IMepuoanueckuin 3axkoH u Ilepuoamyeckass cucreMa XMMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble MONBITKK KilacCU(UKAIIMUM XUMUYECKUX 3JeMeHTOB. [loHsTne o
rpynmnax CXOAHBIX 3JIEMEHTOB (IIEJIIOYHBIE W IIEJIOYHO3EMEIBHBIE METAJLIBI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yrOT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHUJIBI.

ITepuonnueckui 3akoH. llepuoanueckas cucreMa XHUMUYECKUX BJIEMEHTOB
H. W. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUOAHAas  (HOPMBI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. OU3nYEeCKUM CMBICH IOPSALKOBOIO HOMEPA, HOMEpPOB IIEpuoAa H
IPYIIIbI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX sAep. M30Tonbl. OJIEKTPOHBI.
CTpoeHHe AJIEKTPOHHBIX O00JIOYEK aTOMOB MEPBHIX 20 XUMHUYECKHUX SJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 ero nojoxeHuto B llepnoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTU HM3MEHEHUs paJuyca aTOMOB XHUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenne llepuogumueckoro 3akoHa u Ilepuogumueckoil  CUCTEMBI
XUMHYECKUX DJIEMEHTOB ISl pa3BUTHsI Hayku U npaktuku. [[. . MeHneneeB —
YYEHBIN U TPAKIAHHH.

Xumuueckass cBs3b. KoBaneHTHas (MmOJsipHAass W HEMOJSpHAsi) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAS CBA3b.

Crenenb  okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIEHUSI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00paslioB BEIIECTB METAIJIOB M HEMETAJIOB, B3aUMOJCHCTBHE

'mMApoKCHuaa IHWHKa C pacTBOpaMH KHUCIOT H IIICJIO‘{CP'I, IMPOBCACHUC OIIBITOB,



WUTIOCTPUPYIOMINX ~ MPUMEPHl  OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX  peaKIUi
(ropeHue, peakiuy pa3ioKeHHs, COCTUHEHUS).

Mesxcnpeomemnuwie ceasu

Peanm3zamuss MeXNnpeaMETHBIX CBsI3ed TpH HM3YyYEHHUH XHMUU B 8 Kiacce
OCYIIECTBIIICTCS. 4epe3 HCIIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TIOHSITHIA, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OO0mmue ecTecTBeHHO-HAyYHbIE IMOHATHUS: HAYYHBINA (haKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaNW3, CHHTE3, KIacCUpUKaIUs, TEPUOJAUYHOCTh, HAOIIOIEHUE,
IKCIIEPUMEHT, MOJISTTMPOBAHNE, U3MEPEHUE, MOJICITh, SIBJICHHE.

®dwusuka: marepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJICKYJIA, SJEKTPUUECKHUIA 3aps/l, BEIIEeCTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (GU3MUYSCKUE BEIMYUHBI, CITUHUIIBI
U3MEpEHHS, KOCMOC, TJIaHEThI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtuapocdhepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,

IMOJIE3HBIC NCKOIMA€MBIC, TOIIJIMBO, BOAHBLIC PCCYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peaKus

[Tepuonnueckui 3akoH. llepuoanueckas cucreMa XHUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kaiuus, Kalblusi M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemniecTBa: BUJbI XMMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKHA U

BHUIa XUMHYECKOM CBSI3H.



Knaccudukanus m1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHN, TEHETUYECKas CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XUMHUYECKUMX peakUMid MO pa3IuyHbIM MpU3HaKam (110
YUCITy ¥ COCTaBY YUYacCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEMIOBOMY 3P hEKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
YYacCTUIO KaTajn3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKHE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuuecko peakuuu. [loHaTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHe 0 TOMOTe€HHBIX U TeTepPOreHHBIX
peakuusx. [lonarue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOLIIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSL.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIUU, DJICKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peaKkiuu. CocraBienue YpaBHEHHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH C  MCIOJb30BAHMEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopus AIEKTPOIUTHIECKOU JTVCCOLIMALIHAH. DNEKTPOTUTHI 51
HEAJICKTpouThl. KaTtnonbl, aHHOHBL. MeEXaHU3M JHCCOLMALMU BEIIECTB C
pa3NIMYHBIMM BUJAMH XHUMHUYECKOW cBs3U. CreneHp auccounanuu. CUIIbHBIE U
C1a0ble MEKTPOJIUTHI.

Peakiuu uoHHOrO oOOMEHa. YCIIOBUS TPOTEKaHUS pEaKIU HOHHOTO
oOMeHa, MOJIHbIE U COKpALIEHHBIE HOHHBIE YpaBHEHUs peakiuil. CBoMCTBa KUCTIOT,
OCHOBaHMH W coJed B CBETE TMPEJACTaBICHUNA 00 AIEKTPOIUTHUECKON
nuccounanuu. KauecrBeHHble peakini Ha HOHBL. [[oHsATHE O THapOIN3E coneil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTAaHUYECKUX
BEIIECTB — METAJIOB W HEMETaoB (rpadura M anmasa), CIOXKHBIX BEIECTB

(XxJopuzma HaTpHsi), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW pPEaKIuu



OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOpOB BEUIECTB, Ipolecca AUCCOLNMALMM KHCIOT, WLIEJI0Ye U  COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKaHWS  peakluuii HMOHHOro  oOMeHa
(oOpa3oBanue ocaaka, BBIJEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUui
(ropeHue, peakiuu pasiioKEHUs, COCIUHEHMS), pACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pPEAKUUMHA HAa HOHBI, pEIICHHE
AKCHEPUMEHTAIIbHBIX 3a]1a4.

HemeTausibl 1 X coeIMHEHUS

OO6mrast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJIEMCTBUE C METaUlaMH, HEMETAUIAMH, MIeJoYaMu). XJIOPOBOJOPOA.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIOpuapl U UX
Hax0JICHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 3meMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHune u ¢u3NyYecKue CBONCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHue, (pu3nyYecKue u
XUMHYecKue cBorcTBa. OKCUABI CEpbl KaK NMPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, (QuU3MYECKHMe M XUMUYECKHE CBOWCTBa (00mIMe Kak
OpEICTaBUTEN Kilacca KHCIOT M crhenuduueckue). XUMUUYECKHE pPEaKIIHH,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsS CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha
cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIPUPOJE. XUMHUYECKOE
3arps3HEHHE OKPYKAKOIIEH Cpeabl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €r0 IPEA0TBPALIEHHUS.



O6mas xapakrtepuctuka 31emMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
duznyeckue U xumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHre U nmpumeHeHue. Coiam aMMOHuS,
uX pU3NYECKUEe U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MojyuyeHue, (PU3nueckue M XUMHUYECKHE
CBOMCTBa (00IIME Kak MpPEACTAaBUTENsl Kiacca KUCIOT M crHelupuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KaueCTBE MHUHEPAIbHBIX
yaoOpeHuil. XuMru4yeckoe 3arps3sHeHUE OKPY KaloIlIe Cpelibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
amoTponueie Moaupukamuu ¢Gocdopa, (u3MUECKUe U XHUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YI00OPEHHIA.

Obmas xapakrepuctuka 3meMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJEepoj,  aJUIOTPOIHbIE
Moau(uUKalMK, pPaclpoCTpaHEHHE B NpUpPOJe, (PUINYECKHE U XHUMHUYECKHE
cBoicTBa. AncopOuus. Kpyrosopot yriaepoaa B npupone. OKCUIbl yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJlyYeHUE W TMPUMEHEHHE. DKOJIOTMYECKHe MpOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
s dexT. YronpHas KACIOTa U €€ COH, NX (PU3NIECKUE U XUMUYECKHUE CBOWCTBA,
noyiyyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHavyasibHble TOHATHA OO0 OPraHMYECKHX BEHIeCTBaX Kak o
COCMHEHUSX yriepoja (MeTaH, 3TaH, JTHIIEH, AlETHJIEH, 3TaHOJ, TJIMLEPHH,
yKCycHas kucnorta). [IpupoaHpie HCTOUHUKH YTIEBOAOPOAOB (yroJib, MPUPOIHBINA
ra3, HedTh), TPOAYKTbl HUX TMepepaboTku (OEH3WH), WX pOJb B OBITY U

IMPOMBIINIJICHHOCTH. ITonatne o OHOIOTMYECKH BaKHBIX BCHICCTBAX: JKHpaAX,



Oenkax, yriieBojJax — M HUX POJM B KWU3HHU uejioBeka. MarepualibHOE €IUHCTBO
OPTaHUYECKUX U HEOPTaHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢usmueckne M XUMHYECKHE CBOWCTBA, IMOJy4YE€HUE U
npuMeHenue. CoenuHeHHuss KpeMHHsT B mipupoje. OOmue mpeacTaBlieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTPOWTENbHBIE MaTepHaNbl: KEPAMHKA,
CTEKJIO, IIeMEHT, 0eToH, ene300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTEIIBHBIX MATEPUAIIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yUYeHHUE 00pa3lloB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
UX TIPOTEKaHMS, OMBITHI, OTpaxkaromue GU3NIECKHE W XUMUUYECKHE CBOMCTBa
rajJOr€HOB M HMX COEAWHEHUW (BO3MOXXHO HWCIOJIB30BAHHE BUIACOMATEPUATIOB),
O3HAKOMJIEHWE ¢ oO0pas3iaMud XJOPUIOB (TAJOTEHHIIOB), O3HAKOMJICHHWE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJB30BaHUE
BUJICOMATEPHUAIIOB), HAOIOCHHE TIpoliecca OOyTIMBaHUS caxapa IMoj JACHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThHI, H3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW pEaKInu Ha CyJbdaT-
WOH W HaOIOJeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMIICHHWE C (hU3UYECKUMU
CBOMCTBaMU a30Ta, ¢dochopa W HUX COCTUHEHHM (BO3MOXKHO HCIIOJIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuit, moaydeHue,
cobupaHue, paclio3HaBaHWE W M3y4YeHHE CBOMCTB aMMHaka, IPOBEJCHUE
Ka4eCTBEHHBIX pPeaKIuii Ha MOH aMMOHMS U dochaT-uOH U M3yUCHHE MPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOIEUCTBAE KOHIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOXKHO HCII0JIb30BaHUE BHJICOMATEPUAJIOB), M3y4YCHUE Mojesei
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACcOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyUYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE

CBOMCTB YIJICKUCIIOTO ra3a, IMPOBCACHUC KAaYCCTBCHHBIX peaKHI/Iﬁ Ha Kap60HaT n



CWJIUKAT-UOHbl M HW3YyYEHHWE MPU3HAKOB WX TMPOTECKAHMS, O3HAKOMJIEHHE C
NPOAYKIMEN CHJIMKATHOM MPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaskHelIme HeMeTaJuIbl 1 UX COSIUHEHUS» .

MeTajibl U UX COEAMHEHUS

OO6mr1ast XapaKTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nonoxenus B llepmommyeckon cucreMe XumMu4eckux ssemeHToB /J[. U.
MenpaeneeBa u cTpoeHuss aroMoB. CTpoeHHE MeTauioB. MeTtalmnuyeckasi CBs3b U
METAJIMYEeCKasi  KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUUYECKUU  psif
HaIpsDKeHUN MeTaioB. u3nueckue U XUMHYECKHE CBOMCTBAa MeTaiioB. OO0Imue
CIOCOOBI TOMyYeHHs MeTauioB. [lOHATHE O KOPpPO3MHM METalIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmiaBbl (CTanb, YyTyH, TIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsle MeTaiuibl: nojoxeHne B [lepuognueckon CUCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
du3NYECKMe U XUMUYECKUE CBOWMCTBA (HA mpumepe HaTpud U Kanus). OKCUabl U
TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COEIMHEHUMN.

[[lenouyno3eMenbHblE METAJUIbl MarHuid W KaJblUH: IIOJIO)KEHHE B
[Iepronnueckoit cucteMe xumuueckux snemeHToB [[. M. Menneneesa, crpoenue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUEeCKUEe 1 XMMUYECKUE CBOMCTBA MarHusl
M Kanplus. BaxHenmme coeauHEHUs Kainblus (OKCUI, TUIPOKCHUZ, COJM).
JKécTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AntoMUHUNA: ToJNo)keHUWe B llepuoauueckod  CUCTEME XMMHUYECKHX
anemeHnTtoB JI. U. MenneneeBa, CTpoeHHE aroma, HAXOXKICHUE B MPUPOIE.
dusznyecKkue 1 XUMHUYECKUE CBOMCTBA aIFOMUHMSA. AMGOTEpPHBIE CBOMCTBA OKCH/IA
Y TUIPOKCUAA ATFOMUHHSL.

Keneso: nonoxenue B llepuoanueckon cCUCTeME XUMHUYECKUX JIEMEHTOB /1.

. MCHI[CJICCB&, CTPOCHHUEC aToOMa, HaXO0XKXIACHHC B IIPHUPOJIC. duznyeckue u



XUMHYECKUE CBOMCTBA xene3a. OKCuabl, THAPOKCU bl U cou xkene3a (II) u xenesa
(IIT), ux cocras, CBOMCTBA U TIOJTYUYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMd METa/VIOB U CIUIABOB, HMX (HU3NYECKUMU
CBOMCTBAMH, H3YYEHHE  PpE3yJbTAaTOB  KOPPO3HMM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJblUsl W HATPUs C BOJOW (BO3MOXKHO MCIIOJb30BAHUE BHUIECOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIB30BAHUE  BHUJIEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aJlOMUHHUS, IIUHKA, KeJe3a
(I1) u xene3a (III), menu (II), HaGMrOAEHUE M OMTMCAHUE TIPOILIECCOB OKPAIIMBAHUS
MJJAMEHW MOHAMM HATpWsl, Kaaud W Kalblusi (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PELICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenme
METAaJIJIbl 1 UX COSTMHEHUS».

XuMHA ¥ OKpPY:KaLIas cpeaa

BemecrBa U marepuasibl B MOBCEJHEBHOM JKM3HM 4YesiaoBeka. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonis mpu
XAMHYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpYXKarolel cpeabl (mpeAeiabHas JOmyCTUMast
KOHIEeHTpaus Bemects, ganee — [IJIK). Pons xumMun B pemeHnn 3K0I0rm4ecKux
npo0JieM.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3IoB MaTepUaIoB (CTEKJIO, CIUIABBl METAJJIOB, TOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemmnuwie ceasu

Peanuzanusi MeXNpeaMETHBIX CBSI3€M MpU U3YYEHUM XMMUU B 9 Kiacce

OCYIICCTBIACTCA UYCPEC3 HCIIOJIb30BAHUE KaK 06H_II/IX C€CTCCTBCHHO-HAYYHBIX



MOHSITUN, TaK U TIOHATUH, SBJISIONINXCS CUCTEMHBIMHU U OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYyYHbIE TIOHSTHS: HAy4YHBIN (pakT, THIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCu(pUKamus, TEPUOANIHOCTh, HAOIIOEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
3¢ (DEKT, TEXHOIOT S, MAaTEPHAIIHI.

®dwuszuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJA, DJICKTPUUYCCKUAN 3apsia, MTPOBOIHUKH,
MOJYPOBOJTHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE311bI, COHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMAa, MHUHEPATLHBIC
yAOOPEHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusa: armocdepa, rtumpochepa, MHUHEpaabl, TOPHBIE TOPOIBI,

IMOJIC3HBIC NCKOIIACMBbIC, TOIIJIMBO, BOAHBLIC PCCYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHMSI MPOTPAMMBI OCHOBHOT'O OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IMHCTBE Y4eOHOH u
BOCIIMTATEIbHON EATEIbHOCTU B COOTBETCTBUU C TPAIULMOHHBIMU POCCUHCKUMU
COLIMOKYJIFTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMHM, INPUHATBIMU B
oOliecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAaHUs, CAMOPa3BUTHUS U COLUATM3ALUN 00YUYarOLINXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXAlOT TOTOBHOCTh  OOYYaroUIMXCs
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTUBHBIX IEHHOCTHBIX OpPUEHTALUA MU
pacIlIMpeHre ONbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1)maTpuoTN4ecKoro BOCIMTAHMS:

LIEHHOCTHOTO OTHOLIECHHUSI K OTE€YECTBEHHOMY KyJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIUI0, NOHUMAHUS 3HAYEHUS XUMHUYECKOU
HayKd B YKU3HU COBPEMEHHOro OOIIECTBa, CIIOCOOHOCTU BIAJAETh J1OCTOBEPHOU
uHbopMalmern O TEepeloBbIX JOCTIKEHUSX U OTKPBITHSIX MHPOBOH U
OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTpOWCTBE
MHpa 1 00IIEeCTBA;

2)rpamaaHCcKOro BOCIMTAHUSA:

IPEICTaBICHUS O COLMAIbHBIX HOpMax M NPaBWIAX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
NOJIE3HOM,  y4eOHOMCCIEN0BATEIbCKOM, TBOPYECKOM M APYIMX  BHJAAX
JESATEIIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU IpU
BBIMIOJITHEHUH Y4E€OHBIX, IO3HABATENBHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHUMAHUIO

M B3aUMOIIOMOIIM B IIPOLCCCEC ATOM y‘lC6H0ﬁ ACATCIBHOCTH, TOTOBHOCTHU



OLICHMBAaTh CBOE TIOBEJECHHE U TMIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;
3)LEeHHOCTH HAYYHOTI'0 MO3HAHUSA:

MUPOBO33PEHYECKHUE MPEACTABIEHUS O BEIIECTBE U XMMUYECKOW pEaKUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOLIUE
OCHOBY ISl TIOHUMAaHUSI CYITHOCTA HAyYHOW KapTUHBI MHpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SIX YEJIIOBEKA C
MIPUPOIHOM CPENIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

NIO3HABATEJIbHBIE MOTUBBI, HAIIPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM I10
XUMUHM, HEOOXOJMMBbIE M1 OOBSICHEHUS HAOJIOAAeMbIX MPOLIECCOB U SBJICHUMH,
MO03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpPBl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYpPOH, JOCTYMHBIMH TEXHHUUYECKHUMHU CpEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TMO3HAHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM ¥  HMCCIEN0BATEIhCKON
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH M YPOBHSA OOy4YeHUs B
JTaJIbHEHIIIEM;

4)popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME UEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOWIEHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HHU, OCO3HAHUE TOCIEIACTBUN W
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUSI),
HEOOXOJMMOCTH  COOMIOJICHUs] TMpaBuia O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

S)Tpya0BOro BOCIIMTAHUSA:

WHTEpPEC K MPAKTHYECKOMY H3Yy4YeHHIO mpodeccwii W Tpyda pazIudHOTro
poja, yBaXEHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU JAESTEILHOCTH, B TOM YUCIIE HA
OCHOBE TMPUMEHEHMsI TPEAMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIM BBIOOP

VHIMBHUIYAIbHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX



WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIICCTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
YCHEITHON TPO()EeCCHOHATBLHON NeATEILHOCTH U PAa3BUTHS HEOOXOIUMBIX YMCHHI,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCHOHATBLHOM CpeIe;

6)7K0JI0rHYeCKOro BOCIIMTAHMSA:

AKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIICHWE K MPHUPOJE KaK HCTOYHHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, TOHUMAHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYEeCKOMY ¥ TICHXHUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS
npaBujI 0€30MMaCHOTO MOBEICHHUS ITPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYaIHIX,
YTPOXKAFOIINX 3I0POBBIO U )KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOTyYaeMble TIPH U3YYCHUH XUMUH, IS
pelieHus 3a1a4, CBA3aHHBIX C OKPYIKAIOIIEH PUPOJTHON CPEIOH, IS TTOBBIIIICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJbTYPBhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeMIeHUs MOCPEICTBOM METOJO0B XHWMHH,
HKOJIOTHYECKOTO MBIIICHHUS, YMEHHSI PYKOBOJICTBOBATHCS MM B IO3HABATEIBHOM,

KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX PE3yJbTATOB BBIICISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHILINII, TUIIOTE3a, (PaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITUX MNPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU
HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbBIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpble obOecneunBaloT (OpMHpPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
JESITETbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jjornueckue 1eiicTBUA:



YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUMN (BBIICISATH MX XapaKTEPHBIE
MPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTHUSMH), UCMIOJIb30BAThH
MOHATHUS JIJ1s1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BLIOUPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaAMH H3yYCHUS,
CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NETYKTUBHBIE, 110 aHAJIOTHH),
JIeNIaTh BBIBOJBI M 3aKIIFOYCHUS;

YMEHHUE TPHUMEHITh B TMPOLECCE IO3HAHUS MOHATUS (IPEIMETHBIE U
METaINpeIMETHBIE), CHMBOJIMUYECKUE (3HAKOBBIE) MOJICNIN, UCTIONb3yEMbIE B XUMHUH,
peo0pa3oBLIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJI DJIEeMEHTa), XUMHuYeckas (opMmMyia W ypaBHEHHUE
XUMHUYECKON peakli — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aj]lay, C yYETOM
ATUX MOJIECTBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKHA W3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICACTBEHHBIE CBS3HM U
MIPOTHUBOPEUHS B U3YyUAEMBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble nccienoBare/bCKue AeiiCTBUA:

YMEHHME HCMOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI I (hOPMHUPOBAHHUS THUIIOTE3bI IO
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKCHUN;

NpUOOpPETeHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEJICHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOwoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €T0 PEe3yibTaT, (OpMYIUPOBaTh 000OIICHHS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MPOJIETaHHO paboTe.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETHUPOBATH HH(POpPMAIIHIO

pPa3IMYHbBIX BHIOB U Cl)OpM NpCACTABJICHUA, ITOJIYHaCMYIO U3 PA3HBIX MCTOYHUKOB



(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpXkKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIIEHHWBATh IPOTHUBOPEUYMUBYIO U
HEJI0OCTOBEPHYIO NH(OpMAITHIO;

yMEHHUE MPUMEHSATh Pa3IMYHbIE METOJbI U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJI BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7a4 ONMPEACIEHHOTO THUITA, TPUOOPETEHUE OMBITA B
00JIacTH  MCIOJIB30BaHUSI  MH(POPMAIMOHHO-KOMMYHHMKATUBHBIX — TEXHOJIOTHH,
OBJIAJIEHUE KYJIbTYPO aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEJILHO BBHIOMPATh ONTUMAaIbHYI0 (hOpMY MpecTaBIeHUsT HHOOPMALUK U
WUTFOCTPUPOBATh pellaeMble 3aJa4d HECJIOXKHBIMH CXEMaMH, JuarpaMMami,
apyrumu popmMamu rpaduku U UX KOMOMHAIUSIMUY;

yMEHHE HCIOJb30BaTh M aHAIM3UPOBaTh B Mpoliecce y4eOHOW U
WCCJIEIOBATEILCKONU JEATEIbHOCTH MH(POPMAIUIO O BIUSHUUA MPOMBIIIICHHOCTH,
CEIbCKOTO XO35ICTBA W TPAHCIOPTAa HA COCTOSIHUE OKpYKAaroled MPUPOIHOU
Cpeabl.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE yYeOHbIe JeHCTBUS:

YyMEHHUS 3aJaBaTh BOIPOCHI (B XOJ€ Auainora W (WIM) JTUCKYCCHM) IO
CymiecTBy  0oOCyX)maemMoil  Tembl, (OPMYJTUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEIBHO BBIMIOJIHEHUS MTPEJIOKEHHOU 3a]a4H;

YyMEHUsSI  TMPEJACTABISITh  MOJIydEeHHbIE  pe3yJbTaThl  IMO3HABATEJIbHOU
JEATeIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTaxX; JIeJaTh MPE3EHTAIHUIO
pe3yJIbTaTOB BBIMOJHEHUS] XUMUUYECKOTO JKCIepUMEHTa (71abopaTOpHOro OIIbITA,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTA);

YMEHUS Y4YeOHOTO COTPYJIHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEILHOM M MCCJEAOBATEIbCKOM  JESITEIBHOCTH  TPU  pElIeHUHU
BO3ZHMKAIOIIUX TPOOJEeM Ha OCHOBE yuéTa OOIMMX WHTEPECOB M COTIACOBAHUS
no3unui (00CyX)aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEWCTBUH, ONpEACIICHHE KPUTEPUEB IO OILEHKE KadyecTBa

BBITIOJTHEHHOUN PaOOTHI U JPYTHE).



PeryisiTuBHbIE YHMBepPCaJbHbIE YYeOHbIe NeiCTBHUA:

YMEHUE CaMOCTOSITENIbHO ONpPENeNsATh LENU JeATEIbHOCTH, MJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh HanboJiee 3(PheKTUBHBIC CIIOCOOBI pelieHus] Y4eOHbIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYEHUS] HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJbTaTa 3asBICHHOHN €M, yMEHHE

HCIIOJBb30BAaTh U aHAJIM3UPOBATb KOHTCKCTEI, IIpCAjIaracMbi€ B YCJIOBHUHU SaﬂaHI/Iﬁ.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB II0 OCBOCHHMIO 00s3aTEIbHOIO
COJIEp’KaHus, YCTAHOBIIGHHOTO JaHHOW (enaepanbHOi pabdoueld HporpaMMoi,
BBIJICIISIFOT: OCBOCHHBIC OOYUYAIOIMMMHKCS HAy4YHbIE 3HAHUS, YMEHUS W CIIOCOOBI
neucTBul, crnenuduueckue IS TpeaMeTHOM oOjactu  «XUMHS», BHUIBI
JNEATENbHOCTH 10  IOJYYEHHWI0 HOBOTO  3HAaHWS, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K konmy oOydenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIINXCST YMEHUI:

® PACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: aTOM, MOJIEKYJA,
XUMHYECKUH  BJIEMEHT, IIPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, CMECH
(OmHOpOOHAsT W HEOJHOPOAHAsA), BAJCHTHOCTb, OTHOCUTEIbHAsT AaTOMHAs W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JIOJISI XUMHAYECKOTO 3JIEMEHTA B COSUHEHUH, MOJISIPHBIN 00BEM, OKCHII, KHCIIOTA,
OCHOBaHHUE, COJIb, AJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakius, Kiaccu(uKaius peakiuii: peakiiuu COSUHEHUs], PEaKIIUKU Pa3I0KEeHUS,
peakiuu 3aMeIeHUs, Peakinu OOMEHa, DK30- M JHJAOTEPMHUYECKHE PEaKIIHH,
TerIoBoM 3(PGheKT peakiuu, sSapo aToma, JIEKTPOHHBINM CJIOM aToMma, aTOMHasl

0p6I/ITaJ'Ib, paaunyCc atromMa, XHUMHUYCCKasa CBA3b, IMOJsIpHAsA W  HCIIOJIPpHAasA



KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MaccoBas A0JIs
BellleCcTBa (IPOLIEHTHAsI KOHIIEHTPALKsi) B paCTBOPE;

® WUIIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHITUH U
IMPUMEHSTD 3TU NOHATHS NPU ONMCAHUY BEILIECTB U UX MPEBPALLICHUM;

® CNOJNB30BaTh XMMHUYECKYIO CHMBOJHUKY Ui COCTaBlieHUS (opmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OMnpenensaTh BaJIECHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENEHb OKHCIICHUSI DJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAJJICKHOCTD
BEIIECTB K OIMpeAeNEHHOMY KJIacCy COCTUHEHH Mo (opMysiaM, BUA XUMUUYECKON
CBsI3U (KOBAJICHTHAS U NOHHAsI) B HEOPTAaHUYECKUX COCUHEHUSAX;

® packpeiBath cmbicn llepuognueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh  [OHMMAaHUE  MEPUOAUYECKOW  3aBUCUMOCTH  CBOMCTB
XMMHYECKUX DJIEMEHTOB OT MX IOJOKeHMs B [lepromnueckon cucreme, 3aKOHOB
COXpAaHEHUSI MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
y4EHMs], 3aKOHa ABOIaipo;

® ONUCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Illepuonnueckoit
CHUCTEMBI XMMUYECKUX AJIEMEHTOB: Pa3jinyaTh MOHATHS «TJIaBHas noarpynna (A-
rpynna)» u «mnobouyHas moarpymmna (b-rpymma)», manbie U O0JblIME TEPUOJBI,
COOTHOCUTh 00O3Ha4YeHHs, KOTOpble HUMEIOTcs B Tabmuue «llepuoanueckas
caucreMa xumuyeckux oaneMmeHtoB [J[. WM. MenaeneeBa» ¢ 4YUCIOBBIMU
XapaKkTEpUCTUKAMHU CTPOECHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTAB WU 3apsij
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U paclpeIe]ICHUE UX O 3JIEKTPOHHBIM CIIOSIM);

¢ kiaccu(UIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIIECTBA,
XUMHYECKME PEaKIMU (110 YUCITY U COCTaBY y4YacCTBYIOIIMX B PEAKIIMU BEILIECTB, 110
TerioBoMy 3 Pekry);

®  XapakTepu30OBaTh (OMHUCHIBATh) OOIIME XMMUYECKHUE CBOWCTBA BELIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPKIAs ONMCAaHUE IPUMEPAMU MOJEKYJSPHBIX

ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA;



® [IPOTHO3UPOBATH CBOWMCTBA BEUIECTB B  3aBUCUMOCTH OT MX
KaU4EeCTBEHHOI'0 COCTaBa, BO3MOYKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEIIBHYK) MOJIEKYJSIDHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJIO XMMHYECKOTO 3JIeMeHTa Mo (opmyJie COeIUHEHUS,
MAaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHECHUIO
XAMHUYECKON PEaKIU;

® [PUMEHSTH OCHOBHBIC OIEPALMU MBICIUTEIBHOU JESITEIbHOCTH —
aHaNMM3 W CUHTE3, CpaBHEHUE, 000OIIEeHWEe, CHUCTEMATU3AIMIO, KIacCU(HUKAIIHIO,
BBISIBJICHHE PUYUHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XUMUYECKUX PEaKIIMii, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HaOJI0/IEHUE,
U3MEpPEHUE, MOJEIIMPOBAHUE, SKCIIEPUMEHT (PEaAIbHBIN U MBICIICHHBIN);

® (ClenoBaTh IIpaBWIaM  NOJIb30BAaHHUS  XMMHUYECKOM  TMOCYIOW U
7a00paTOpHBIM 00OPYJOBaHUEM, a TAK)Ke MpaBUiiaM OOpalIEeHUsI C BEUIECTBAMU B
COOTBETCTBHUH C WHCTPYKIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB MO TMOJYYEHUI0O M COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOJA U
KMCJIOpO/ia), TMPUTOTOBIICHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOM J0JieH
PacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMHUYECKUE IKCIIEPUMEHTHI
[0 PAacCllO3HABAHHMIO PACTBOPOB IIEJIOYEH U KHCIOT C MOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYTHE).

K konmy oOydeHuss B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

® pacKpbIBaThb CMBICT OCHOBHBIX XUMHUYECKUX IOHATHA: XUMUYECKUUI
AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, AHHOH, IMPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIIECHUS,
XUMHUYECKas PEaKIusi, XUMUYECKasl CBS3b, TEIJIOBOM A(PdexT peakuuu, MOJb,
MOJISIpPHBI 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, ANEKTPOIUTHUECKAS
JUCCOIMAIMS, peaKIIMM MIOHHOTO OOMEHA, KaTalu3aTop, XUMUYECKOe paBHOBECHE,

06paTI/IMBIe u H€06paTI/IMBIe pe€akuur, OKHCIUTCIBbHO-BOCCTAHOBUTCIILHBIC



peaKuuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHME U  BOCCTAHOBIICHHUE,
annoTponusi, aM(@OTEpPHOCTb, XUMHUYECKas CBsI3b (KOBAJIGHTHAas, HWOHHA,
METAJINYECKAs), KPUCTAJUIMYECKAsl pEIIETKa, KOPPO3Us METAJUIOB, CIUIABBI,
CKOpPOCTh XMMHUYECKOW pEaKLUHH, MPEAeNbHO aomyctumas KoHueHTtpauus [IIK
BEILIECTBA;

® WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MPUMEHSTH 3TU NOHATHS MPU ONMUCAHUY BEILLIECTB U UX MPEBPALICHUM;

® CNONB30BaTh XMMHUYECKYIO CHMBOJHUKY JUIS COCTaBleHUS (opmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

®  ONPEAEIATH BAJICHTHOCTb M CTEIEHb OKHUCICHHS] XMMUYECKUX 3JIEMEHTOB
B COCQUHEHMSIX  PA3JIMYHOrO  COCTaBa, IPUHAMICKHOCTh  BEIIECTB K
onpeAenéHHOMY KJIACcCy COEAMHEHUN Mo QopMmysiaM, BUJI XHMHUYECKOW CBSI3U
(KOBaJICHTHAs, MOHHAS, METAJUINYECKAsA) B HEOPTaHUYECKUX COCIMHEHUSAX, 3apsi]l
MOHAa MO XUMHUYECKOM (opmysie, XapakTep CpeAbl B BOJHBIX pacTBOpax
HEOPTaHUYECKUX COCIWHEHUM, THUIl KPUCTAUIMYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

® packpeiBath cMbIica Ilepuomnueckoro 3akona JI. M. MennpeneeBa u
JEMOHCTPUPOBATh €ro0 MOHMMAaHHWE: OINHUCHIBATh U XapaKTEepPHU30BaTh TAOIUUHYIO
dbopmy Ileproguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: PAa3ivyYaTh MOHSITHS
«TiaBHas noArpynma (A-rpyrmma)» u «modounas noarpynna (b-rpynmna)», mansie u
Oonblllie TEpPHOJbl, COOTHOCHTH OO0O3HAUEHHUS, KOTOpPhIE HMEIOTCS B
NEePUOJIMYECKON TaOIUIE, C YMUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsAl siipa, OOIIee YUCIO 3JIEKTPOHOB H
pacrpeielieHde UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH
B UBMEHEHUH CBOWCTB AJIEMEHTOB U UX COEAUHEHUN B NPEAEIIaX MajbIX MEPHOJIOB
Y TJIABHBIX IMOJATPYII C YYETOM CTPOECHUS UX aTOMOB;

¢ iIaccu(pUIUPOBATH XUMUYECKUE IIIEMEHTHI, HEOPTAaHUYECKHE BEIECTBA,

XUMHUUYCCKUEC PCAKIINU (HO YUCIY U COCTAaBYy YUACTBYIOIIMX B pCaKIIMH BCIICCTB, I10



TeIIoBOMY 3(dekTy, Mo HU3MEHEHUIO CTEIEeHEW OKHCICHUS XUMHUYECKHUX
3JIEMEHTOB);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUPUISCKHE XUMUYECKUE
CBOWCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE MNpUMEpPaMU
MOJIEKYJISIPHBIX M1 MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

® COCTaBJIATH YyPaBHEHUS DJJIEKTPOJIUTUYECKOW JUCCOIMALMU KHUCIIOT,
IEJI0YEH U COJICH, MOJTHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKInii HOHHOTO OOMEHa,
YpPaBHEHUSI PEAKLMM, MOATBEPKIAIONIMX CYIIECTBOBAHWE T'€HETHUYECKOU CBSI3U
MEK]ly BEIllECTBAMU PA3JIMUHbBIX KIIACCOB;

® pacKpbIBaThb CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIIBHBIX PpEaAKIUN
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ATUX PEaKIInii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILCHUNA B Pa3JIUYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEIBHYI) MOJIEKYJISIPHYI0 W MOJIIPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJIO XHMMHUUYECKOTO 3JIeMEeHTa 1o (opmyJie COCAMHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOpPE, MPOBOJUTH PACUETHI IO YPaBHEHUIO
XUMHYECKOUN peaKkinu;

e coOmojaTh TpaBWia  IOJIb30BaHUA  XUMHUYECKOM  TOCYIOH U
7ab0opaTOpHBIM O0OpPYAOBaHMEM, a TAK)KE IpaBUjIa OOpAIICHUs C BEMIECTBAMU B
COOTBETCTBUM C HMHCTPYKIUSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTIHITOB TIO TIOJYYEHUI0O W COOMPAHUIO Ta3000pa3HbIX BEHIECTB (aMMHUaKa u
YIJIEKUCIIOTO rasa);

® [POBOAUTH pEAKIUU, TMOJTBEPKIAIONINE KAYeCTBEHHbIH  COCTaB
pPa3TUYHBIX BEMIECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMHUI-, UOIUI-,
KapOoHaTt-, pocdar-, CUIMKAT-, CyIbdaT-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHUS U
MOHbl HW3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKHUX BEIIECTB;

® [IPUMEHSTH OCHOBHBIE ONEpalMd MBICIUTEIBHON JESTEIbHOCTH —

aHaliu3 W CHHTC3, CpPaBHCHUC, 0606H_IGHI/IC, CHUCTEMATHU3alluO, BBIABICHHC



INPHUYINHHO-CICACTBCHHBIX CBA3EH — A1 U3YyUCHHA CBOMCTB BC€IIECCTB H
XUMHUYCCKUX pCaKHHﬁ, CCTCCTBCHHO-HAYYHbBIC METOAbI IMO3HAHUSA — Ha6J'IIO,Z[CHI/IC,

U3MEPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoandyecTBo yacoB

DyiekTpOHHbBIE (IU(POBDBIE)

Ne n/n KonTpoabHbie IIpakTnyeckue
MpPOrpaMMbl 00pa3oBaTeJbHbBIE PecypChl
porp Beero padoThI padoThI P pecyp
Pasnen 1.IlepBoHayajibHble XUMHYECKHE TIOHATHSI
X — BakHas o0Jac
1.1 ecﬁZZIT;;om]Zm}IP(II; :II i ;KT;zeCKOﬁ 5 2 bubmorexa IIOK
: p https://m.edsoo.ru/7f41837¢c
JIESITEILHOCTH YeI0BeKa
bubnunoreka LIOK
1.2 BemecTBa 1 XumMuyeckue peakiuu 15 https://m.edsoo.ru/Tf41837¢
Wroro no pazaeny 20
Pasnen 2.BaxHeiimue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB
71 Bosnyx. Kucnopog. Ilonsrue 06 6 bubmunoreka LIOK
’ OKCHIax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o kuciorax u 3 1 bubnuorexa LIOK
) COJIIX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 bu6munoreka LIOK
) OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 3 1 bubmmoreka [JOK
) COEIMHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazaeny 30

Pazpnen 3.11epuoanyecknii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jiemenToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuveckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUNU

[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucTeMa XUMHUYECKHUX 7 bu6nuorexa [IOK
) snemenToB JI. Y. Menaeneena. https://m.edsoo.ru/7f41837¢
Crpoenue aToma
39 Xumuueckas cBsizb. OKHCIUTEIBHO- 3 bubnuoteka [JOK

BOCCTAHOBUTCIIBHBIC PEAKIINN

https://m.edsoo.ru/7f41837¢c




Hroro mo pazaeny 15 buGnnorexa [JOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 buGnnorexa [JOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 63 3 5

I[MTPOI'PAMME

9 KIIACC

KoJsmyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM Kontposbnbie TpakTieckne (mudposrbie)
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi

Pa3nen 1.BemecTBO U XUMHYECKHE PeaKIIHU

1.1 [ToBTOpEeHME U yriTyOIeHHE 3HAHUNH OCHOBHBIX 5 | bubnnorexa [HOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
peakuun https://m.edsoo.ru/7f41a636

13 DNEKTPOIUTHYECKAS JUCCOLUALM. 3 1 1 bubnuoreka [IOK
XHUMUYECKUE PEAKIIMU B PACTBOpax https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Paznea 2.HemeTa/iIbI M UX COeANHEHUSA

71 O01as xapakTepucTUKa XUMUYECKUX 4 1 bubmmoreka [JOK

' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636

22 mewenros ViArpymm, Cepan 6é 6 Butmrorexa LIOK
S https://m.edsoo.ru/7f41a636
O01as xapakTepuCcTUKa XUMUYECKUX

2.3 3neMeHTo§ VA—Ir)pyHHH. Azot, hocdop u ux 7 1 nggg&fg&gﬁ% 412636
COETMHEHUS

2.4 OO6mrast XxapaKTepUCTHKA XUMHUECKHUX 8 2 bubmuoreka [JOK




aneMeHToB IVA-rpynnsl. Yriaepoa u KpeMHUi
U UX COCIIMHEHUS

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

Hroro mo pazueny 25

Paznena 3.MeTaiibl U MX COCAUHEHHUA

3.1 OO0mre cBOMCTBAa METAIIIOB 4 ngg;;f;;gg}éf 412636

3.2 Bakueiiiume MeTaibl 1 UX COSIUHEHUS 16 E’ gfg;;fg;ggﬁf 112636

Hroro no pazneny 20

Pa3znen 4. Xumus v oKpyskawiias cpeaa

4.1 BemecTsa u maTepuansl B )KU3HU YEIOBEKA 3 Bubmioreka LIOK
https://m.edsoo.ru/7f41a636

Htoro no pasneny 3

PesepBHOE Bpems 3 buGmuorexa LIOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoJsmyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara nugposbie
u/n Tema ypoka Beero KOﬁHTpOJILHbIe HpﬁaKanecmle W3yUeHHS 00PA30BATENbHbIE
padoThl padoThl pecypebi
| | senomora. Tiosamrts o wcromn wsommst | bu6morera LIOK
: & https://m.edsoo.ru/ff0d210c
XUMHH.
bu6mmoreka [IOK
2 | Tenan emectsa ! https://m.edsoo.ru/ff0d227e
3 dOu3ndecKknue U XUMAYECKHUE SIBICHUS 1 buGmnorexa LIOK
) https://m.edsoo.ru/ff0d37fa
4 [Ipu3Haky u ycioBHs MPOTEKAHUSI XUMAYECKHUX 1 bubmmoreka [JOK
peakuuii https://m.edsoo.ru/ff0d3al6
| Dot te | Do | BuGonra 10K
patop P paill https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYyIOBAHUEM»
Bbubnuoreka [JOK
6 Atombl 1 MoJieKyJbl. CTpoeHHE aToma. 1 https://m.edsoo.ru/f0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 Bbubnmuoreka [JOK
XUMHYECKHUX DJIECMECHTOB https://m.edsoo.ru/ff0d2be8
8| Xommrcones bopryma. Bascwmmoers aronos | 1 bu6mtorexa LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX 3JIEMEHTOB
9 ATOMHO-MOICKYIIIPHOE YUCHHE 1 Eubmuorexa LIOK
yJIApHOC ¥ https://m.edsoo.ru/ff0d2d50
10 IlpocTble U CI0KHBIE BELLIECTBA 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
11 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK

pasaeneHus cMecen

https://m.edsoo.ru/ff0d26ca




[TpakTuyeckas padora Ne 2 «Pa3nenenue

bu6mmoreka [IOK

12 cMecei (Ha mpuMepe OYMCTKH OBAPEHHOU https=//m.edsoo.ru/ff0d28c8
COJIH )»
13 OtHocuUTeNbHAs aTOMHAs Macca. bubmmorexa [JOK
OtHocuTeNnbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
14 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B Bbu6nuoreka [JOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c
15 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnnorexka [HOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Knacc a ec eaKIIHil
PP e — B LOK
. P > SAMCIICHHA, https://m.edsoo.ru/ff0d3f34
oOMeHa)
17 KonuuecTBo BemectBa. Mosnb. MosspHas bubanorexka [HOK
macca https://m.edsoo.ru/ff0d5230
13 Brrunciienus koJimuecTBa, MacChl BEIIECTBA 11O bubmuorexa [JOK
YPaBHEHUAM XUMHUYECKUX PEaKLIUi https://m.edsoo.ru/ff0d5708
19 M. B. JIOMOHOCOB — yUY€HBII-3HIUKIIONEIUCT. bubnnorexka [HOK
O06001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 O0600m1enue 110 TeMe «BemecTsa u Bbubnmuoreka [JOK
XUMHAYECKHUE PEAKITUHA» https://m.edsoo.ru/ff0d4290
B — .C .
21 Kenopoi— SAeeIT 1 npoctoe Beticetso BuGaorexa LIOK
poZL p HICCTBO. https://m.edsoo.ru/ff0d448e
O30H
dOu3nvecKknue U XUMUYECKHE CBOMCTBA
22 KHUCJI0poJa (peakiiuu OKUCIICHUS, TOPEHHE) Eubmuorexa LIOK
PO {peaxil » TOPCHHE). https://m.edsoo.ru/ff0d4614
[TonsaTtre 00 oxkcumax
CriocoObI TTOTyYeHHUsT KUCIIOPO/ia B
23 naboparo I/II/I}I/IIH OMLImnerH(fICTH bubmioreka LJOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue Kuciopoaa
Ipa eckas padota Ne 3 o Teme
PAKTHHECKAT paboT 11O TeM bu6mmoreka [IOK
24 | «[lomy4enue u coOupanue KUCIOPO/a,

W3y4YEHUE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4ae2




25 Oxcupsl: cocTaB, KiacCUpUKALIUS, bubanorexa [HOK
HOMEHKJAaTypa https://m.edsoo.ru/ff0d664e
IToryuenne 1 XUMHUUECKHE CBOMCTBA

26 KI/ICJIyOTHI:IX OCHOBHBIX ¥ aM()OTEPHBIX bubmiorexa LIOK

: p https://m.edsoo.ru/ff0d664e
OKCHJIOB
Tenmosoii 3pPpexT XUMHUUECKON peaKIlny,
27 IOHSATHE O T(Gll)(l)MOXI/IMI/I‘-IeCKOM paBHgHI/II/I Bubmioreka LIOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHSIX

78 TonnuBo (He(Th, yroib U MeTaH). 3arpsisHeHNE bubmmoreka [JOK
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a

79 Bonopo — 351eMEeHT U IPOCTOE BELIECTBO. bubmmoreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0

30 DOuU3nYeCKue U XUMHUUYECKHUE CBOMCTBA bubmnorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

31 Croco0B! TTOJIy4eHHS BOAOPOA B 1a00OpaTOpUn Bubmioreka LIOK

y OOt patop https://m.edsoo.ru/ff0d4ddo
IIpaktrueckas padora Ne 4 o teme
32 «Il;on YyeHUE U I()3061/1 aHHe BoJopoaa Bubmioreka LIOK
Y o P A0pOa, https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTB»
N .. Bbubnmuoreka [JOK

33 Mossipabliii 00bEM ra3oB. 3aK0H ABOTaIpoO https://m.edsoo.ru/f0d542e
Brrunciaenus 00€Ma, KOJIUYECTBA BEIIECTBA

34 rasa Io €ro U3BeCTHOMY KOJIMYECTBY BEI[ECTBA Bubmnorexa HOK

° Y ¥ Betl https://m.edso0.ru/ff0d55a0
U 00BEMY
Brrunciaenust 00,EMOB ra30B O YPaBHEHUIO

35 €aKI[MU Ha OCHOBE 3aKOHA OGBéZ/III){HX Bubmnorexa HOK
DCAKIHH Ha https://m.edsoo.ru/ff0d5708
OTHOILIEHUHN ra30B
Bona xak pactBopureins. Hacwimenasle 1

36 HelfaCH epHHHe paCTBO Bl MaICuCOBaH oA Bubmioreka LIOK

o PacTBOPbI. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
. bu6mmoreka [IOK
37 dusnueckue U XUMUYECKHUE CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d587a




[TpakTuyeckas pabora Ne 5 o Teme

bu6mmoreka [IOK

38 «HpI/IFOT?BneHI/Ee PacTBOPOB C ONPEACICHHON https://m.edsoo.ru/ff0dSeba
MacCOBOM J0Jiel paCTBOPEHHOIO BEILIECTBA»

39 [TonsiTHE O KMCIOTAX U COJIAX bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2
Kucnotsl: cocras, kinaccudukanus, bubmmoreka [JOK

40
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2

41 [Tonyuenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK

y https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa, COCOObI bubmmoreka [JOK

42 »

IIOJIyYEHUSA, XUMUYECKUE CBOUCTBA https://m.edsoo.ru/00ad9474
OcHoBaHHUs: COCTaB, KJIaccu(UKaIvs, bu6mmoreka [IOK

43

HOMEHKJaTypa https://m.edsoo.ru/ff0d67ca
. bu6mmoreka [IOK

44 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX https://m.edsoo.ru/f0d59e2

45 ITonyuyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAHHMI1 https://m.edsoo.ru/ff0d67ca
['eneTndeckas cBI3b MEXKIy Kilaccamu bubmmoreka [JOK

46 .

HEOPraHWYeCKUX COCTUHEHNI https://m.edsoo.ru/00ad9a50
. Bbubnuoreka [JOK

47 O0001IeHre U cUCTEMaTU3aINs 3HAHUI hitps-//m.edsoo.ru/00ad9ch?
[TpakTrueckas padota Ne 6. Permenue

48 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnnorexa [HOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI»

49 KonrtponsHas padora Nel no reme "OcHOBHBIE bubnumoreka [IOK
KJIACChl HEOPTraHUYECKUX COEAUHECHUI" https://m.edsoo.ru/00ad9ela
[lepBble NOMBITKY KJIaCCU(PUKATUU

50 xnﬁnqecxnx 3JIEMEHTOB I@IOHHI;I/IC 0 rpymnmax bubmorexa [IOK

’ Py https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
51 [Tepuonuueckuii 3akoH u [lepuoanueckas bubanorexka [HOK

cucTeMa XUMUYECKUX 3jieMeHToB /1. 1.

https://m.edsoo.ru/00ada52c




Menneneesa

52 Ilepuonapl, rpymnnel, Mo TIITEI Bubmorexa HOK
PHOZBL TPy » TOZIPY https://m.edsoo.ru/00ada52c
53 Crpoenue atomoB. COCTaB aTOMHBIX sIJIEP. bubmmoreka [JOK
M30TONEI https://m.edsoo.ru/00ada342
gy | oo o oo o B LOK
PHOA T https://m.edsoo.ru/00ada6bbc
Menpeneena
55 | ore moncacommo » Mopnommoosaf oot 1 BuGorexa LIOK
PHOA ’ https://m.edsoo.ru/00ada824
H. MenneneeBa
S6 | semmin mot n momeraen, 11T Menonoos BuGmorexa LIOK
p . Y b v 2 https://m.edsoo.ru/00ada96e
— Y4EHBIH, MeIaror U rpaxaaHuH
P 7| .
57 cﬁzigzz?;sngﬁ 3(132?1?21711]1 /e 11;22 I/i)ccnﬁcxa;{ Bubmorexa HOK
1t p https://m.edsoo.ru/00adb33c
npoBepouHas paboTa
KourpomnsHaas padora Ned o teme «Ctpoenne
58 aTolij: ;;I;a;qgcxa;lr CB51351: / Ecl:t :CCLpﬁCIZ.P; Bubmorexa HOK
: P https://m.eds00.ru/00adb486
poBepoyHas pabora
59 DIEeKTpOOTPULIATEIBHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
60 HMonnas xumMuyeckas CBSI3b Bubmnorexa HOK
https://m.edsoo.ru/00adac34
61 KoBanenTHast nojisipHas XUMHUYECKas CBSI3b bubanorexa [IOK
b https://m.edsoo.ru/00adaab8
62 KoBanenTHast HemmoyapHasg XUMHUYECKasl CBI3b bubanorexa [IOK
p https://m.edsoo.ru/00adaab8
bu6nmuoreka [JOK
63 CreneHE oxucIeHAs https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
64 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

https://m.edsoo.ru/00adb076




Bbu6nmuoreka [JOK

65 OKUCINTENN U BOCCTAHOBUTEIN 1 htps-//m.cdsoo.ru/00adb076
P 7 .

66 cﬁzigf;ﬁngﬁ 3(132?1?21711]1 f{gpiz;le «CtpoeHnue 1 Bubmiorexa LIOK

1t p https://m.edsoo.ru/00ad9cb2

aToma. XuUMHUIECKas CBSI3b»

67 PesepBHblit ypok. O600meHue u 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

6g  PesepsHblii ypok. O6o0meHHe 1 https://m.eds00.ru/ff0d61c6
CUCTEMATH3AIN 3HAHUN.
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9 KVIACC

KoanuectBo 4acoB JJIeKTPOHHbIE

Ne Hdara uudgposbie
Tema ypoka

n/n yp Bcero KoﬁﬂTp oaeale | Iip :KT"quKHe U3ydyeHHsi o00pa3oBaTe/ibHbIE

padoThbI padoTsI pecypeb
[lepuonnueckuii 3akoH. [lepuoanueckas
1 cnc?TeMI; XUMHYECKHUX 3neMEHT§B AU 1 bubmorexa [TOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH CBOWCTB
2 XI/IMI/I‘IGCKII?IX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
PBRIX TP https://m_edsoo.ru/00adb6b6
NEepHOJIOB

3 Knaccudukanust 1 HOMEHKJIAaTypa 1 bubnnorexka [HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpr xumMudeckoii CBSI3U 1 THIIEI 1 Bbu6nmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo treme

5 «IToBTOpeHue u yriyOaeHue 3HaHUIA 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Knaccudukanus XuMU4ecKux peakiuii mo 1 bubnuoreka [IOK
pa3IuYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIIvu.

7 ITonsatue o I‘OMI())I‘GHHHX U TeTe OI‘SHHHIj( 1 bubmorexa LIOK

P https://m.edsoo.ru/00adbe9a
peaAKLIHSIX
[TonsATHE O XUMHYECKOM PAaBHOBECHH.

3 @akTOpHI, BAUSIOIINE HA CKOPOCTh 1 bubmmoreka [JOK
XUMHYECKOW PEAKLUHU U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHYECKOTO paBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUUECKON TUCCOLUALUN. 1 bubnuoreka [IOK

CunpHbI€ U cl1abble IEKTPOIUTHI

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




Bbu6nmuoreka [JOK

1 VlonHbie ypaBHeHUs peaKiuii https://m.edso0o.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUN
12 B CBETE MIPENCTABIEHUNA 00 Bubmorexa HOK
peld ! https://m.eds0o.ru/00add5d8
ANEKTPOIUTUYCCKON TUCCOIIUAIIUU
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUN 00 DIIEKTPOIIMTUUECKONU bubanorexa [IOK
pel P https://m.eds00.ru/00add8b2
TUCCOLIMAIINHT
14 IlousTue o runpoause coieu Bubmioreka LIOK
p https://m.eds0o.ru/00add9d4
. Bbu6nmuoreka [JOK
15 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN htps-//m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemenue bubmmoreka [IOK
16
OKCIIEPUMEHTAIBHBIX 3a4a4» https://m.edsoo.ru/00addbfa
O0600611IeHIE 110 TEME «DIIEKTPOITUTHYECKAS
17 I/ICCOmI/Ia us XI/IMI/I‘I«GCKI/IG peaK WU B bubanorexa LIOK
A THAITHA. peakn https://m.edsoo.ru/00addec0
pacTBopax»
OO01mast xapakTeprCcTUKA TAJIOTCHOB. bubnnorexka [HOK
18 N
XUMHUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopod. ConssHas KUCIIOTA,
19 XHMqucfng CﬁOﬁCTBa HOJIYUEHHUE bubnorexa LIOK
’ Y ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[IpakTrueckas padora Ne 2 mo Teme
20 <<1P[0n YyeHUue COIJ)IHHOﬁ KHUCIIOTHI, U3yUeHHUE €€ Bubmioreka LIOK
. Y - 13Y https://m.edsoo.ru/00ade348
CBOUCTB»
Brruncnenus mo ypaBHEHUSIM XUMHYECKAX
21 €aKI[1il, ECIIU O, yI/II)H U3 peareHToB JaH B Bubmioreka LIOK
peaKium, A p a https://m.edsoo.ru/00ade4 88
n30BITKE
OO01mas xapakTepucTuka 31eMeHToB VIA- bubnnorexka [HOK
22
TPYIIIBL https://m.edsoo.ru/00ade64a
73 AJoTponHble MO (UKALIMK CEPBI. bubmmoreka [JOK

HaxosxaeHue cepbl U €€ COeJUHEHU B

https://m.edsoo.ru/00ade64a




npupoje. XMMUYECKHUE CBOMCTBA CEPBI

CepoBoaopoi, cTpoeHue, GU3nIecKue u bubanorexa [HOK

24 o
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxcupsl cepol. CepHas KHCIOTa, (U3HYECKUE bubmmoreka [JOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIUH, JISKAIUE B OCHOBE

26 MPOMBIIIIEHHOTO CII0C00a MOIy4YeHUS bubmmoreka [JOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIlel cpesibl COeAMHEHUSIMHU CEPbI

27 Brruncnenre MaccoBO# JOIM BBIXO1a bubmuorexa [JOK
NPOAYKTa PEAKLIUHA https://m.edsoo.ru/00adec8a
OO0m1as XxapakTeprucTUKa JIEMEHTOB V A-

28 I Iﬁnm £3OT pacn OCTpaHEHHUE B IPHUPOIEL Bubmorexa HOK

Py ) » pacipocip . PHPOZE, https://m.edsoo.ru/00adeeab
duznyeckue 1 XuMHUYeCcKre CBOMCTBA

9 AMMHaK, ero Gu3nYecKne U XUMUYECKHE Bbu6nmuoreka [JOK
CBOWCTBA, ITOJYYECHUE U IPUMEHEHHUE https://m.edsoo.ru/00adf004
[MpakTuueckas padora Ne 3 mo Teme

30 «IPIOJ'I YEHUE ahI;MI/IaKa U3y4YEHUE €ro bubmorexa LIOK

Y 13y https://m.eds00.ru/00adf180
CBOUCTB»

31 A3OTHas KUCIOTa, €€ (hU3ndecKue u bu6mmoreka [IOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHrEe HUTPATOB U COJIEH aMMOHMS

3 B Ka4eCTBE MUHEPAIHHBIX yI00PEHUH. bubmmoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
®Pocdop. Okenn pocdopa (V) u pochopnas

33 KI/ICJI(l())TE (bnsntzlle(flcn(eb prn(ma)qeine(b ’ bubmorexa LIOK

N https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4eHUE
Hcnons3oBanue ¢pocdaToB B KaueCTBE
34 MHUHEPAIbHBIX ;[(1())6 %HI/H‘/'I 3arps3HeHue Bubmorexa HOK
p IbIX Y p N https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
35 Yrnepon, pacnpocTpaHeHHUE B PUPOJIE, bubmuoreka [JOK




dbuznyecKre 1 XUMUIECKIE CBOMNCTBA

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

Oxcupel yraepoaa, ux Gpu3ndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTMYECKHE

Bbu6nmuoreka [JOK

36
npo0JIeMBbl, CBS3aHHBIE C OKCUIOM YIJIepoa https://m.edsoo.ru/00adfebe
(Iv)

37 YronpHasg KUCJIOTA U €€ COJIU Bubmioreka LIOK

https://m.edsoo.ru/00ae006¢
ITpaxTrueckas padora Ne 4 o Treme
38 "Igon YyeHHne FIJ)'IGKI/ICJ'IOFO rasa Bubmiorexa LIOK
y y ) " https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuusi Ha KapOOHAT-HOH

39 [lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BELLECTBAX KaK O COEAMHEHUAX YIIIEpoaa https://m.edsoo.ru/00ae054¢e

40 KpeMmuunii u ero coefuHeHNus Bubmioreka LIOK

P https://m.edsoo.ru/00ae080a
IIpaxTuueckas padora Ne 5. Pemenne
41 31<I::ne I/IMeHTaJ'II;)HI)IX 3a7a4 10 TEME Bubmorexa HOK
p o https://m.edsoo.ru/00ae0bf2
«BaxkHel111Me HeMEeTauIbl U UX COSTMHEHUS»

42 KonTtponsHast padora Ne2 o reme bubnuoreka [IOK
«Baxuennme HeMeTaUIbl U UX COEIUHEHUS» https://m.edsoo.ru/00ae0e18
OO6m1as XxapakTepruCcTUKa XUMHUIECKUX

13 3JIEMEHTOB — METalIoB. MeTramueckas bubmmoreka [JOK
CBSA3b U METAUINYECKAsA KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOKMCTBA METAJIIIOB
XUMHYEeCKHE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMUUECKUHN PSII HAIPSHKEHUH Bubmnorexa HOK

P p p https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mue cnocoObI MOTYYEHUS METAJIJIOB.

45 CnnaBel. Berurcnenus o ypaBHEHUAM bubnuoreka [IOK
XUMHYECKUX PEAKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJEPKUT MPUMECH

Bubnuoreka IIOK

46 [ToHsiTHE O KOPPO3UU METAJLIOB 1

https://m.edsoo.ru/00ae1278




Bbu6nmuoreka [JOK

47 IHenoumere MeTanb! https://m.edsoo.ru/00ael14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U KAJIHS Bubmorexa HOK
https://m.edsoo.ru/00ael14b2
49 [[{erouHO3EMENBHBIE METAILIBI — KAJIbLUN U bubmmoreka [JOK
Mar"ui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coequHEHUS KaJIbIUI Bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U cCUCTEMATU3aLNs 3HAHUN
52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ yCTpaHESHHSI bubmorexa LIOK
https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padora Ne 6 o reme bubnuoreka [IOK
"JKECTKOCTh BOABI U METOJIbI €€ yCTpaHEHHUs " https://m.edsoo.ru/00aclac8
N bubnnoreka [JOK
>4 Ammomunmii https://m.edSO(I)_.Iru/Oan1064
55 AmdoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubanoreka [JOK
56 Keneso https://m.edSO(I)_.[ru/Oan1d86
57 Oxkcuabl, TuApOKCUIbI U conu xkenesa (1) u bu6mmoreka [IOK
xenesa (11I) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCTEMATU3aLMs 3HAHUN
0o
59 | nencpamemaarmos st o 10 BuGmorera LIOK
«Baxkuelmue Metaisl U UX COEINHEHUI» https://m.edsoo.ru/0ae3de8
Brrurcnenus mo ypaBHEHUSM XUMHYECKHX
€aKIMi, eCJIM OIMH U3 PEarcHTOB JaH B
60 E3ﬁmunce WIH COII[[ep)KI/ITI;IpI/IMeCI/I. ’ bubmorexa LIOK
Brrunciennst MaccoBOM IOJIM BBIXOA https://m.edsoo.ru/00ae1750
MPOJIYKTA PEaKIIHU
61 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUIT
62 KonTponpHas padora Ne3 o Teme




«Bakuelnine MeTamIbl U UX COSTUHCHUI»

63 BemecrtBa 1 maTepuansl B IOBCEIHEBHOU 1 bubanorexa [HOK

JKU3HU YEJI0BEKa https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEeH 1 bubmmoreka [JOK

Cpeanl https://m.edsoo.ru/00ae4270
65 Ponp Xx¥MuM B pELIEHUH DKOJIOTHYECKUX 1 bubnumoreka [IOK

npo0JemM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001IeHNEe 1 1 bubnnorexa [HOK

CHUCTEMAaTHU3aLIS 3HAHU N https://m.edsoo.ru/00ae0dOa
67 PesepBHslil ypok. O60011eHue u 1 bubmmoreka [JOK

cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
63 PesepBHbIit ypok. O606£I.[€HI/I€ u 1 bubanorexka [HOK

CHUCTEeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBbHOM TIPOI'PAMMBI

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «IlepBoHaYaIbHBIC XUMHYECKHE TMTOHITHUS»

1.1

PACKpPBIBATH CMBICII OCHOBHBIX XHUMHUYCCKHUX HOHATHH: aToM, MOJICKYJIA,
XUMHYECKHIA SJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECH
(O,Z[HOpOI[HaH n HGOI[HOpOI[HaH), BaJICHTHOCTbH, OTHOCUTECIJIbHAsA aTOMHAasA U
MOJICKYJISIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast IOJII XUMHUYECKOTO JIEMEHTa B COeIMHEHUH, MOJISIPHBINA 00BEM,
XUMHYECKasi PeaKius, KIaCCUPHUKAI PeaKIuil: peakluu COCAMHEHUS,
peaKuuu pasNoKeHUs, PEaKIUU 3aMEeIIeHUs, pPeakiuu oOMeHa, dK30- U
SHJOTEPMHUUYECKHE PEaKIHNH, TETUIOBOH d(QeKT peakiuu, pacTBOp,
MaccoBas J10Jis BelllecTBa (MPOIEHTHAs KOHIICHTPALIKsI) B paCTBOPE

1.2

WIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH U
IMPUMCHSATH OTU MMOHATHSA ITPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

1.3

UCMOJb30BaTh XUMHMUYECKYI0 CHUMBOJMKY JJIsI COCTaBJIE€HUSA (OpMyI
BEILECTB U YPABHECHUN XUMUYECKUX PEAKLIUN

1.4

pacKpbIBaTh CMBICH 3aKOHOB COXPAaHEHHUSI MacChl BEILECTB, MOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUsl, 3aKOHa ABOraapo

1.5

OnpeaAcIsAITh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

1.6

KJaccu(UIUpPOBaTh XMMHUYECKHE peakmuu (10 YUCIYy U  COCTaBy
Yy4acCTBYIOUIMX B PEAKI[MH BEIIECTB, MO TEIIOBOMY 3G (DEKTY)

1.7

BBIYUCIIATh OTHOCHUTCIBHYIO MOJICKYJIAPHYIO MU MOJIIPHYIO MAaCCBhI BEIICCTB

1.8

BBIUMCIISTH MAacCOBYIO JIOJII0 XHMHYECKOro »3JeMeHTa Mo (opmyre
COEIMHEHMS,

1.9

BBIYUCIIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOABLI IIO3HAHHUA — Ha6JIIOI[eHI/I€,
M3MEpPEHHE, MOJICTIUPOBAHUE, IKCIIEPUMEHT (PEaibHbIA U MBICIECHHBIN )

ITo Teme: «BaxkHeiue npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTB»

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHMN: OKCHJ, KHCJIOTa,
OCHOBAHHE, COJIb

2.2

OIIPEIECTATh IMPHUHAUIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY Kiaccy
COEMHEHUH 1o Gopmyiam

2.3

KJIacCcu(UIIMPOBATh HEOPraHMUECKUE BEIIECTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKAAS ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUU

2.5

IMPOTrHO3UPOBATH CBOMCTBa B€IICCTB B 3aBUCUMOCTH OT UX KA4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PA3JINYIHBIX YCIOBHUAX

2.6

ClIeZIOBaTh  MpaBWJIaM  IOJIb30BAaHMSI  XUMHYECKOH  TMOCYIOH H|
1abopaTopHBEIM 00OpYyNOBAaHUEM, a Tak)Ke NpaBUIIaM OOpalIeHUS C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB IO TONYyYEHUI0O U COOHMpaHHIO




ra3oo0pa3HbIX BEIIECTB (BOAOPOAAa U KHCIOPOJa), HPUTOTOBICHHIO
pacTBOpPOB € OMPEACIEHHON MAacCOBOM J0JIEM pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTb M TNPOBOJUTH  XUMHMYECKME  JKCIHEPUMEHTHl IO
pacrno3HaBaHUIO PACTBOPOB ILEN0YEH M KUCIOT C MOMOIIBI0 HHIUKATOPOB
(makmyc, GpeHondranent, METUIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACUEThI 110 YPABHEHHUIO XMMUYECKON peaKkIuu

IIo Teme: «llepuognueckuii 3akoH u llepuoguueckas cucrema
xumuueckux anemeHToB J[. WM. MenngeneeBa. CTpoeHHE aTOMOB.
Xumunyeckas cBsizb. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»

3.1

paCKpI:IBaTI: CMBICII OCHOBHBIX XHWMHUYCCKUX HOHHTHﬁI H,Z[pO aToMa,
SJICKTPOHHBIA  CJIOM aTroma, aTOMHas oOpOuTadb, pAANYC aroMa,
XUMHWYECKaA CBA3b, HOH}IpHa}I 148 HGHO.H}IpHaH KOBaJICHTHAA CBA3b,
3JIEKTPOOTPHUIIATEIFHOCTh, HOHHAS CBSI3b, MOH, KAaTHOH, aHUOH, CTEIECHb
OKHUCJICHUA

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTbBI

33

ONMKCHIBATh U XapakTepus3oBaTh TabauuHyio (opmy Ilepuonnyeckoii
CHUCTEMbl XUMHUYECKHMX DJJIEMEHTOB: pa3nyaTh T[OHATUS «TJIAaBHAs
noarpynmna (Arpynmna)» u «no6o4nas noarpynna (brpymma)», «manbie» u
«0OJIBIINE» TIEPUOJIBI

34

packpeiBaTh cmbicia llepmoamueckoro 3akona J[.M. Menzaeneesa:
JEMOHCTPUPOBATh MOHUMAaHHE MEPUOJUYECKON 3aBUCHMOCTH CBOICTB
XUMHUYECKHX AJIEMEHTOB OT UX noJioxkeHus B [lepronnueckoit cucreme

3.5

COOTHOCHUTD 0003HaYEeHHS], KOTOpbIE HMEIOTCS B TaOIHuIIE
«ITepnoanueckast cucrema xumuyeckux snemeHToB [[.M. MenneneeBa» ¢
YHUCJIOBBIMHU XapaKTepI/ICTI/IKaMI/I CTpOGHI/IH aTOMOB XUMHUYCCKHUX
9JIEMEHTOB (COCTaB M 3apsia  sjapa, OOIIee YHCIO DJICKTPOHOB U
pacrpeesieHle UX MO0 3JEKTPOHHBIM CIIOSIM)

3.6

ONpeCaACIsAThL CTCIICHb OKUCIICHUS 3JICMCHTOB B 6HHapHI:IX COCAUHCHUAX

3.7

ONpeNeNsiTh BHUJA XHUMHYECKOM CBsI3M (KOBaJ€HTHAas M MOHHAs) B
HEOPTaHWYECKUX COCTMHEHUSIX

9 KVIACC

Kon
NMpoBepPsIEeMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBO U XMMUYECKasl pEaKLUs»

1.1

pacKpbIBaTb  CMBICI OCHOBHBIX XMMHYECKUX IIOHSATHH: PacTBOp,
AJICKTPOJIUTHI,  HEAJICKTPOJUTHI,  DIIEKTPOIUTHYECKAs  JTUCCOIHAIINS,
peakuMu HOHHOTO OOMeHa, KaTanu3aTop, XHMHYECKOE pPaBHOBECHE,
oOpaTuMbie U HEOOpaTUMBbIE PEAKIINH, OKUCITUTEIIBHOBOCCTAHOBUTEIIbHBIE
peaKI_[I/II/I, OKHCJINUTCIIb, BOCCTAHOBUTCJIb, OKHCIICHHUC U BOCCTAHOBJICHHC,
ayutoTpornusi, aMmpOTEePHOCTh, XUMHUYECKasi CBs3h (KOBaJCHTHAs, MOHHAsI,
METajuIMuecKasi), KpUCTaUIMuecKass peméTka, CIUIaBbl, CKOPOCTh
XUMHYECKOW peakiuu

1.2

WIUTIOCTPUPOBATL B3aWMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U
IMPUMCHSATH OTU MMOHATHSA ITPU OITMCAHUH BCUICCTB U UX npeBpameHHﬁ

1.3

COCTABJISITh YPABHEHUS DJIEKTPOJIUTHUYECKOM JUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, IOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKLIINI HOHHOTO




oOMeHa

1.4

PACKpPBIBATH CYHIHOCTHL OKHUCIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa dTHX peaKIuit

1.5

MPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKOM peakiiuu

IIo Temam: «HemeTamnbsl M WX CcoOeOWHEHUS» W «MeTamnbl M WX
COCANHCHUA»

2.1

XapaKTepu30BaTh (OMHCHIBATH) OOIIME U crenuuueckue XUMHUYECKUE
CBOMCTBA TPOCTHIX M CIOXXHBIX BEIIECTB, IOATBEP)KIas OMHCAHUE
[IpUMEpaMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIui

2.2

COCTAaBJIAATb YPAaBHCHUSA peaKHHﬁ, MOATBCPKKAAOIUX CYIICCTBOBAHUC
TCHETUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTpPOCHWS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUM B pPa3TUUYHBIX
YCIIOBUSAX
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ClIeZIOBaTh  MpaBWJIaM  IOJIb30BAaHHMSI ~ XUMHYECKOHW  TOCYIOH H|
1abopaTopHEIM 00OpYyIOBAaHUEM, a TakKe NpaBUIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB IO TMONYyYEHUI0O U COOMpaHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJICKUCIIOTO rasa)

2.5

MPOBOAMWTh  PEAKIMH, IOATBEPXKIAMOIINEG  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPUI-, OPOMHL,
noaua, kapoonar, gocdar, cunukar, cyiabdhar, THAPOKCHINOHBI, KATHOHBI
AMMOHUS, HOHBI I/I3y‘-I€HHBIX MECTaJJIOB, HpI/IC}/TCTBYIOH_II/Ie B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIICCTB

[To Teme: «XuMus U OKpyKarolas cpeaa»

3.1

pacKpbIBaTh CMBICIT OCHOBHBIX xumuueckux nonstuil: IIJIK BemecTBa;
KOPPO3Hsl METAJNIOB
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MPUMEHSATh OCHOBHBIC OIEPAIliy MBICIIUTEIILHON ACSITEIPHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, OO0OO0OIIEHUE, CHCTEMAaTU3alluI0, BBISBICHHE
MPUYHHHO-CJICACTBEHHBIX CBS3€d — ISl M3YyYCHHS CBOWMCTB BEIIECTB H
XUMHUYECKHX pEaKlUid; €CTeCTBEHHOHAYYHBIE METOJAbI TMO3HAHUS —
HaOIOZICHUE, M3MEpPEHUEe, MOJCITUPOBAHUE, DKCIEPUMEHT (peajbHbId |
MBICJICHHBIN)




8 KVIACC

ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

Kon

ITpoBepsieMblii 3JIEMEHT COJEPKAHUS

1

HepBOHa‘IaHBHBIG XUMHNYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Posib XMMUH B KU3HU 4elOBEeKa. XUMHUsS B cUCTEME HayK. Tena u
BelecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

[TousTHe 0 MeTOomax ITO3HAHUS B XuMuH. Yumcrtele BemecTBa U cMecu. CriocoOnl
pas3aeneHus cMecen

1.3

ATOMBI ¥ MOJIEKYJIbl. XUMHUUECKHE 3JIeMEHThl. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
[TpocThie u clioKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

Xumudeckass ¢Gopmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHass aTroMHas Macca. OTHOCHTENLHAsS
MoJIeKyJIsipHasi Macca. MaccoBasi 10J1s1 XMMHUYECKOT0 3JIEMEHTa B COETUHEHUU

1.5

KonnuectBo BemectBa. Mosb. MosipHas Macca. B3anmMocBsA3b KOIMYECTBA, MacChl
U YHCla CTPYKTYPHBIX €IUHMII BemlecTBa. Pacyérbl mo ¢opmyrnaM XUMHUYECKUX
COCTMHEHNN

1.6

®u3nyecKkue U XMMUYECKHE SIBICHUS. XUMHUUECKasl peaklus U e€ Ipu3HaKu. 3aKOH
COXpaHEHMsT Macchl BellecTB. XHMHUYeckue YypaBHeHHdA. Kiaccudukarms
XUMHUYECKHX peakluil (COeMHEHNUs, pa3I0kKeHNUs, 3aMeIeHHs], OOMeHa)

1.7

XHUMHUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMMUYECKOW IIOCYIOH, C IIpaBUIaMHU
paborel B Jjaboparopuu W nOpuémMamMu  oOpamieHuss ¢ JabopaTOPHBIM
o0opysoBaHHWEM, W3yuYeHUE © ONHCaHue (U3UYECKUX CBOWCTB 0OOpPa3IoB
HEOpPraHMYECKUX BEIIEeCTB, HaOmoAeHue (pu3nueckux (IUIaBleHUE BOCKA, TasHHE
JbJa, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHCAIUs BOJIbI) 1 XUMHUYECKUX
(ropeHue cBeYW, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBHUE MeJla C
KHUCTIOTOM) SIBICHWH, HAOMIOJEeHNE U ONHCAaHWEe NPHU3HAKOB MPOTEKAHUS
XMMHYECKUX peakiuid (pa3yIoKEHHE caxapa, B3aMMOACHCTBUE CEPHOM KHCIOTHI C
xjopunoM  Oapusi, paznoxenwe ruapokcuaa wmemau(ll) npu  HarpeBaHuw,
B3aMMoOJIeicTBUE Keme3a ¢ pactBopoMm coiau Menu(ll), wm3yuenume cmoco6oB
pa3geneHus cMmecedd (C TOMOIIbIO MarHuTa, (QUIBTPOBaHWE, BHITAPUBAHHE,
TUCTWIIIAIMS, XpoMaTtorpadus), MNpOBEIEHHUE OYHCTKH TOBAPEHHOW COJH,
HAOIIO/IEHUE W OMHCAHHWE PE3yJhTAaTOB IMPOBEIEHUS OIBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHHUsI MacChl, CO3JJaHUE MOJIeJIE MOJIEKYJI (IIapOCTEP>KHEBBIX )

Baxneriiue npeicTaBuTeNId HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopoa — 371€eMEHT U HPOCTOE
BelecTBo. HaxoklneHue Kuciaopoga B TpUPOLE, (PU3NYECKUE W XUMHUYECKHE
cBoiictBa (peakumm ropenwus). Oxcuawl. [Ipumenenme kuciaopoma. CrocoOsl
NOJy4YeHHUs KHCIOpoJa B J1a0OpaTopuud W MPOMBIIUICHHOCTH. KpyroBopoT
Kucaoposa B mpupojie. O30H — ayuioTpornHasi MoauuKalys KUCIopoa

2.2

TennoBoil A3pPeKT XMMUYECKOH peaklnuu, TePMOXUMHUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMHUYECKHE DPEAKUUHU. TOILUIMBO: Yrojib M METaH. 3arpsA3HCHHE BO31yXa,
yCHUJICHHE TAapHUKOBOTO 3((ekra, pazpylieHrne 030HOBOTO CI0s

2.3

Bomopon — snemeHT M mpocroe BemiecTBo. HaxokneHue Bomoposa B HPHUPOJIE,
dusnueckre 1 XMMUYECKUE CBOMCTBA, TPUMEHEHHUE, CIOCO0bI omydeHust. Kucnotel u
conu
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MonsipHblii 00bEM ra30B. Pacu€Tsl Mo XUMHUECKUM YPaBHEHUSIM

2.5

®dusnueckue cBoucTBa BoAbl. Boja kak pactBopureins. PactBopsl. HacslleHHbIE U
HEHACBILICHHBIE DPACTBOPBL. PacTBOpMMOCTH BemecTB B Boxe. MaccoBas nous




BELIECTBAa B pacTBope. XUMHUECKUE CBOMCTBA BoAbl. OcHOBaHuA. Posib pacTBOpoOB
B NPUPOAEC M B JKHU3HMU 4esoBeka. KpyroBopoT BoOIbl B IpuUpole. 3arpsA3HECHHE
IpUPOAHBIX BoA. OXpaHa M 0YMCTKA MPUPOIAHBIX BOJ

2.6

Knaccupukanuss Heopranmdeckux coenuHeHuil. Oxcuabl.  Knmaccuduxanms
OKCHJOB:  cosieoOpasytoye  (OCHOBHBIE,  KHCIOTHBbIE, aM{(OTEepHblE) U
HeconeoOpasyromue. HomeHknatypa okcuaoB. @Du3nveckne U XUMHUYECKHE
CBOMCTBA OKCHAOB. [loslyueHne OKCHI0B

2.7

OcHoBanus. Knaccudukarnus ocHOBaHMI: MIETOYN W HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBaHui. PU3HMYECKHME M XUMUYECKHUE CBOWCTBA OCHOBAHUU.
[TonydyeHnne ocCHOBaHMI

2.8

Kucnorel. Knaccuduxamus xuciaor. Homenknarypa kucnor. Duzmveckue wu
XMMHYECKHE CBOMcTBa KHCIOT. Psan aktuBHoctn wmetamwioB H.H. bekerosa.
[TonydyeHue KMCIOT
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Comu. Howmenkiarypa coseil. ®dusnueckne W XUMHUYECKHE CBOMCTBa COJIEH.
[Tonyuenue cosen

2.10

I'ereTmueckas cBA3b MCXKAY KilaCcCaMHi HEOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XHUMHUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE ONPEIEICHUE COACPKAHUS KUCIOPOaa B
BO3/yXe, OJyueHue, COOMpaHue, pacrio3HaBaHUE M U3YYCHHE CBOWCTB KUCIOPO/a,
Ha0JI0/IeHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHSI BOSHUKHOBEHHUS
U TpeKpaimieHuss ropeHus (mokapa), O03HAKOMJICHHE C O0pas3llaMH OKCHIOB H
ONKMCAHWE WX CBOWCTB, MOJIy4eHHE, COOMpAaHME, PACIIO3HABAHME U H3Y4YCHHE
CBOMCTB BOjOpoJia (ropeHue), B3aumojencTsue Boaopona c¢ okcuaom menu(Il)
(BO3MOXHO HCIOJb30BaHUE BUIEOMATEpUAIOB), HaONIOJEHHE OOpa3lloB BEIIECTB
KOJIMYECTBOM | MOIb, HCCIeIOBaHHE OCOOCHHOCTEHPACTBOPEHUSI BEIECTB C
pa3IMYHON PacTBOPUMOCTBIO, TMPHUIOTOBIIEHHE pAaCTBOPOB C  OMNPENEIEHHOMN
MacCOBOM J10JIeli PaCTBOPEHHOIO BELIECTBA, B3AUMOAECHCTBUE BOABI C METAJLUIAMU
(HaTpueM ©  KaJubllieM) (BO3MOXHO  HCIIOJb30BAaHHE  BHJICOMATEPHUAJIOB),
ONpeNIeJICHUE PACTBOPOB KUCIOT U MIEJOYEH C TOMONIbI0 HWHIUKATOPOB,
UCClIeJOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB pA3IUYHBIX  KJIACCOB,
HAOJI0/IEHNE U3MEHEHUs OKPACKHW MHIUKATOPOB B PAaCTBOpPax KUCIOT W IIEIOYEH,
M3y4eHue B3aumoiecTBus okcuaa meau(Il) ¢ pactBopoM cepHON KHUCIOTHI, KUCIOT
C METaJIaMHU, PEAKLUN HEUTpaIM3alUH, IOJy4CHHE HEPAaCTBOPUMBIX OCHOBAHM,
BBITECHEHHWE OJHOINO MeTajula JpyTMM W3  pacTBOpa COJIM, pEIICHHE
HKCIIEPUMEHTANIbHBIX 3a/ady 1o Teme «Baxneilmme Kkiacchl HEOPTraHUYECKUX
COCTUHEHUN»

Ilepuoanueckuii 3akoH u [leprnonnueckas cucteMa XuMu4eckux snemeHTon J1.1.
MenneneeBa. CtpoeHue aToMoB. XUMHUECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1

[lepBble MOMBITKH KiIaccU(UKAIMU XMMHUYECKUX 31eMeHTOB. [loHsTHEe O rpymmax
CXOJIHBIX 3JEMEHTOB (ILEJIOYHbIE M IIEIOYHO3EMEJIbHBIE METaJIbl, TaJOreHbI,
UHEPTHbIE Tra3bl). ODJEMEHThI, KOTOpble O0O0pa3yloT aM(pOTepHblE OKCHUABI HU
TUAPOKCHUIbI

3.2

Ilepuoanueckuii 3akoH. [lepronnueckas cucrtemMa XUMHUYECKHX 3jeMmeHToB JI.M.
MenneneeBa. Koporkonepuoanas u umHHONepuonHas (opmbl [lepuonndeckoit
cuctembl xumuyeckux osmemeHToB J[.M. MenneneeBa. Ilepuoasl u rpynimsl.
®u3nuecKuil CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEpUOa U TPYMIIbI AIeMEHTa

3.3

Crpoenue aromoB. CocraB aromHbx saep. M3oromsl. OnexTpoHbl. CTpoeHue
JMEKTPOHHBIX  000JIoueK aToMoB  mepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
[lepuonnueckont cucremsl [I[.M. MeHneneeBa. XapakTEpUCTUKA XUMHUYECKOTO




AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M. Menneneena
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3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XUMHUYECCKUX DJIEMCHTOB,
METAIIMYECKUX Y HEMETaNIMYECKUX CBOMCTB IO TPyMNIaM U MepuojaM. 3HadeHHe
[Tepuoanueckoro 3akoHa u Ileproauyueckoit cUCTEMbl XUMHUUECKUX AJIEMEHTOB ISt
pa3BUTHS HayKu U ipakThku. /.M. MenpaeneeB — yu€Hbli U rpakJaHUH

3.5

Xumuueckass  cBA3b. KoBajeHTHas  (mosisipHas W HENOJISIpHAsi)  CBSI3b.
3H€KTpOOTpI/IHaT€.HBHOCTB XUMHYECKHUX 3J1eMEHTOB. MloHHAasA CBI3b

3.6

Crenecup oxucicHusI. OKHCIUTEIHFHOBOCCTAHOBUTCIBHEIC pCaKknuu. Hpoueccm
OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH IKCIEPUMEHT: N3yueHne 00pa3loB BEIIECTB METAINIOB M HEMETAJIIIOB,
B3aUMOJICCTBUE THJAPOKCHUJA IIMHKAa C pacTBOpaMU KHCIOT U IIeJIOYeH,
IIPOBE/ICHHE OMBITOB, WJUTFOCTPUPYIOIIHAX MIPUMEPBI OKHCIIUTENBHO-
BOCCTAaHOBUTEJIBHBIX peaKlMi (rOpeHUe, peakliuy pa3aoKeHHs], COSTUHEHNS)

9 KVIACC

Kon

ITpoBepsieMblii JJIEMEHT COJEePKAHUS

1

BemectBo 1 xumnueckas peakuus. [ToBropenue

1.1

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucremMa XHUMHUYECKUX 3yemMeHTOB J[.U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMICTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIHs, KAIBIHSI U UX COSAUHEHUHN
B COOTBETCTBUHU C MOJIOKEHUEM AieMeHTOB B [leproandeckoil cucteme u CTpoeHuEM
UX aTOMOB

1.2

CrpoeHue BelecTBa: BUJIbI XUMUUYECKOM CBSA3HM. THIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHUMOCTh CBOWMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOW PEIETKH W BHUIA
XUMHUYeCKor cBsi3u. Kiaccudukainus ¥ HOMEHKIATypa HEOPraHWYEeCKHX BEIIECTB
(MexayHapoIHas U TpUBUAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM  KJIacCaM HEOPraHWMYECKUX  COCIMHEHMM, TeHeTHYecKas CBA3b
HEOPraHUYECKUX BEIIECTB

1.3

Knaccudukanuss XUMHUYECKUX PEAKIIUNA MO Pa3IWYHBIM TpH3HaKaMm (M0 YUCTy |
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY J(QeKTy, 1o
U3MEHEHHUIO CTENEeHEeW OKUCICHHS XUMHUYECKHX JJIEMEHTOB, IO OOpPAaTHMOCTH, IO
Y4acTHIO KaTalu3aTopa). JK30- U 3HJOTEPMHUYECKHE PEAKIUH, TEPMOXUMUYECKUE
ypaBHeHUs. [IOHSITHE O CKOPOCTH XMMHUUYECKON peakinu

1.4

[TonsiTue 00 OOpaTHMMBIX W HEOOPATUMBIX XHUMHYECKHUX peaknusax. [lonstue o
TOMOI'CHHBIX W TCTCPOTCHHLIX PCAKIUAX. Ilondarue o0 XUMHYECKOM PAaBHOBCCHUHU.
@®akTophl, BIUAIONIME HAa CKOPOCTh XUMHUYECKOW pEaKIuu ¥ TOJ0KECHUE
XUMHYECKOT'O PABHOBECHUS

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaknuuu, BHGKTpOHHBIfI 6aJ1ch OKHUCIIMTCIIBHO-
BOCCTAHOBUTENbHOM  peakuuu.  COCTaBJIEHHME  ypaBHEHHM  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH C HCIIOJIb30BAHHEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust 2IEKTPOIUTHUECKON IUCCOLMALMU. OJEKTPOJIUTBI U HEDIEKTPOIUTHI.
Karnonsl, aHmoHsl. MeXaHuW3M AHCCOLMALIMM BEIIECTB C Pa3jIMYHBIMM BHIAMHU
xuMuyeckor cBsi3u. Crenenp aucconuanuu. CuiibHble W ciaaOble 3JIEKTPOJIUTHL
Peakiun noHHOTO OOMEHa. YCJIOBHS TMPOTEKAaHUS PEAKIUH HMOHHOTO OOMEHa,
IIOJIHBIE M COKpalll€éHHblE MOHHBIE ypaBHEHUs peakuui. CBoICTBa KHCIOT,
OCHOBAHUU M COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIMTUUYECKOIN TUCCOIUAIINN.
KauecTBeHHBIC peakliny HAa MOHBI. [IoHsITHE O THAPOIU3E COJIei

1.7

XUMHYECKUHN IKCIIEPUMEHT: O3HAKOMIICHUE C MOJIETSIMU KPUCTAIIMUYECKUX PEIIETOK




HEOPraHMUYECKUX BEIIECTB — METANIOB U HEMETAIIOB (rpaduTa u anmMasa), CIOKHBIX
BEILIECTB (XJIOpHIA HATpHs); MCCICIOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
peakiuu OT BO3JICHCTBUA Ppa3InYHBIX bakTopoB; HCCJIEeIOBaHUE
3JIEKTPOTIPOBOJHOCTH PAaCTBOPOB  BEIIECTB, TMPOIECCAa JTUCCOIMAIMNA  KHUCJIOT,
miesioyeil u coneil (BO3MOXKHO HCIIONBb30BAaHUE BUICOMATEPUATIOB); IMPOBEACHUE
OTIBITOB, WJUTFOCTPUPYIOIIMX TPH3HAKKM TPOTEKaHWS pPEaKIuid HOHHOTO OOMeHa
(oOpazoBaHuMe ocaaka, BBIIEICHHE Traza, oOpa3oBaHWE BObBI);  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
(ropeHue, peaklMH pas3ioKEeHUs, COCIUHEHHUsS); PACIO3HABAHME HEOPraHHMYECKUX
BEIIECTB C TOMOIIBI0O  KA4YeCTBEHHBIX  pEaKIMid Ha  HWOHBI,  peIICHUE
HKCIIEPUMEHTAJIbHBIX 3324

Hewmeramnr u ux COCAUHCHUA

2.1

OO6mrast xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crenieHu okucieHus. CTpoeHune u (U3MYECKHe CBONCTBA INPOCTHIX BEIIECTB —
rajJloreHoB. XHMMHMUYECKHE CBOMCTBAa Ha IIpUMepe Xjopa (B3aUMOJEHCTBUE C
METaJJIaMH, HeMeTaulaMu, 1iejaodyamu). XmopoBogopona. CoisiHas KHUCIIOTAa,
XUMUYECKHE  CBOMCTBA, IIOJIy4YeHHe, IpuMeHeHue. JlelictBue xyopa U
XJIOPOBOZOPOJAa Ha OPTaHMU3M YeJIOBEKa. BakHeHIIne XJI0pUAbl U UX HAX0XKICHUE B
Ipupoe
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OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmbsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOAA U Cepbl. AIJIOTPONHBIE MOAM(HUKAINN KUCIOPOJa U CEpHI.
Xumudeckue cBorcTBa cepbl. CepoBOIOPO, CTpOeHUE, HU3MIECKHUE U XUMHUYECKHE
cBoiicTBa. OKCHABI CEPHI KaK IPEICTAaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KUCIIOTa,
duznyeckne U XMMUYeCKue CBOWCTBa (00IIMe KakK MpPEeCTaBUTENs Kilacca KUCIOT U
cneunduyeckre). XUMHUYECKHE pEaKIMH, JIEeKAIIUe B OCHOBE MPOMBIIIICHHOTO
croco0a TModydeHus cepHOM KHUCIOThI. [lpumeHenue. Conau CEepHOM KHCIIOTHI,
KadecTBEHHasi peakuusi Ha cynb¢paT-uoH. HaxoxneHnue cepsl u €€ coeAMHEHHH B
npupoJe. XMMHUUYECKOE 3arpsA3HEHUE OKpYXKaroulell cpeabl COCAMHEHUSIMHU Cepbl
(KHCTIOTHBIE ~ JOXAM, 3arps3HEHHME BO3AyXa M  BOJOEMOB), CHOCOOBI  €ro
IIPEeAOTBpPALICHUS

23

OOmast xapakTepucTuka 35eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHHs. A30T, pacCIpOoCTpaHeHue B Mpupoje, puzndeckue
U XHMHYECKHe CBOIcTBa. KpyroBopoT a3zora B mpupoae. AMMHAK, €r0 GU3NIECKUE U
XUMHUYECKHE CBOICTBa, MojlyueHue U npumenenue. Coim aMMOHUS, UX (pU3NYECKUE
U XMMUYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas! peakius Ha MOHbI aMMOHHUSI.
A30THas KUCIOTa, €€ ToyYeHHe, (U3NIECKUE U XUMUYECKHUE CBOMCTBA (00IIHe KaK
MPEJICTABUTENS Kjacca KUCIOT W crernududeckue). Vcrnonp3oBaHue HUTPATOB U
CoJIei aMMOHHMsI B Kaue€CTBE MHHEPAJIbHBIX YyI0OpeHWN. XUMHUECKOE 3arps3HEHUE
OKpY’)KaIoIIeH cpeapl COEIMHEHHMSIMU a30Ta (KUCIOTHBIE IOXKIH, 3arps3HEHUE
BO3/yXa, MOYBBI U BOJIOEMOB)
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®dochop, amrorpornHbie Momudukanuu QGocdopa, ¢GU3MUECKHE U XUMHUYECCKHE
cBoiictBa. Oxcun ¢ocdopa(V) u dhocdopnas kucnora, GU3NIECKHe U XUMHUUECKUE
CBOWiCTBa, monydeHue. Vcmomp3oBanue ¢ochaToB B Ka4eCTBE MHUHEPAIBHBIX
yao0peHuit

2.5

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. YTJIEpOA, aUIOTPONHbIE MOIU(PUKALMH,
pactpocTpaHeHHe B MpUpoje, GU3NYECKHe W XMMUYECKHE CBOMCTBA. AacopOIus.
KpyroBopor yriaepona B mnpupoge. Oxcuabl yriaeposaa, HuX (U3MYECKHE U




XMMHUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIC OPTaHU3MBI, [TOJyYCHHE U IPUMEHEHHE.
DKoJIoTHYecKue TMpoOJeMbl, CBsi3aHHBIE ¢ oOkcuaoM yriepona(lV); rumoresa
r7100aMbHOTO TMOTEIVICHUs KJIMMaTa; MapHUKOBBIA 3¢ dekT. YronpHas KucioTa u eé
conmd, MX (U3NYECKHEe W XHMHYECKHE CBOWMCTBA, IOJMy4YEHHE M IPUMEHEHHE.
KauectBenHas peakuusi Ha KapOoHaT-UOHBI. Vcronb30BaHHe KapOOHATOB B OBITY,
MEeUIMHE, TPOMBIIUICHHOCTH M CEITLCKOM XO3SICTBE

2.6

[lepBoHavanbHBIE TOHATHS OO0 OPraHWYECKMX BEIIECTBAX KaK O COEAUHEHHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHAas KUCJIOTA).
Nx coctaB u xumudeckoe ctpoenue. [loHaTre 0 OMOTOTHUYECKH Ba)KHBIX BEIICCTBAX:
KUpax, OeNmkax, yrieBoJaXx — M HMX pOJIM B JKU3HM dYeloBeka. MarepuanbHOe
€JIMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTMHEHUN

2.7

KpemHunii, ero ¢usndeckue U XMMHYECKHE CBOMCTBA, MOJYYECHHUE W TPUMEHEHUE.
CoenuHenus kpeMHus B mipupoje. O0mue npencraBienus 06 okcuae kpemausi(IV)
U KpeMHHueBoil kuciore. CHUIMKAThl, MX MHCIIOJIb30BaHHE B OBITY, MEIULUHE,
MPOMBINUICHHOCTH. BakHelIe CTpOUTEeNnbHbIE MaTepUANbl: KEpaMHKa, CTEKIIO,
IIEMeHT, OeToH, kenme300eToH. [IpoGmembl  Ge30MacHOTO  HMCTOJIB30BAHUS
CTPOUTENLHBIX MATEPHUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMHYECKUH SKCTIEPUMEHT: U3yueHHe 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJIIHOW KHCIJIOTBI; TPOBEICHHE KadyeCTBEHHBIX pPEaKIWi Ha XJIOPUIA-UOHBI U
HAOIO/IEHUE TIPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpa)karoue (QU3NUYeCKHe H
XUMHYECKHE CBOMCTBA TaJIOT€HOB M WX COEAMHEHUN (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHANIOB); O3HAKOMJICHHE C oOOpaslamMu XJOPUAOB (TaJIOTCHHJIOB);
O3HAaKOMJIEHHE ¢ 0OpasliaMu cepbl U €€ COeTMHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAJIOB); HaONIOJIEHHE Tpolecca OOyriIMBaHMS caxapa MOA JeHCTBUEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HW3YYCHHE XUMHYECKHX  CBOWMCTB
pa30aBIECHHON CEPHOM KHUCIIOTHI, MPOBEACHHE KAaUeCTBEHHOM peakUuu Ha CyJbdat-
MOH U HaONIo/leHuWe Tpu3HaKa e€ MpOTEeKaHHs; O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiictBamm a3ota, (ochopa W HUX coenuHEHUH (BO3MOKHO UCIOIH30BAHUE
BHJICOMATEPHAIIOB), oOpa3aMu a30THBIX M (HOChHOPHBIX yAOOpPEHHH; MOIydYEHHE,
coOupaHme, pacro3HaBaHWE W UW3YYCHHE CBOWCTB aMMHaKa; IIPOBEICHHE
KaueCTBEHHBIX peaKkIMii Ha MOH aMMOHHUA U (pocdaT-uoH U U3ydeHHE IPU3HAKOB UX
IIPOTEKaHUs, B3aUMOJCUCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIIOTBI C MEIBIO
(BO3MOKHO HUCIOJIL30BaHUE BHJICOMATEPHUATIOB); H3y4YECHUE MoJieen
KPUCTAINIMYECKUX pPEmETOK anMasza, rpadura, QymiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOICTBOM MPOTHUBOras3a; MOJydeHUEe, COOMpaHHe, paclo3HaBaHHE U H3yYeHUE
CBOWCTB YTJICKHCIIOTO Ta3a; MPOBEICHHWE KAueCTBEHHBIX PEaKIUil Ha KapOoHAT- U
CUJIIMKAT-MOHbl M M3Y4YEHUE NPU3HAKOB HUX TNPOTEKaHUS; O3HAKOMIICHHE C
MPOIYKIMEH CUIMKATHON MPOMBINIJIEHHOCTH; PEIICHHE HKCIIEPUMEHTANBHBIX 3a]1a4
1o Teme «BakHeillre HeMeTalIbl U UX COCTUHEHUS»

MeTamisl 1 uX COCIUHECHUA

3.1

OOmast xapakTepUCTUKAa XUMHYECKHUX 3JIEMEHTOB — METAJUVIOB Ha OCHOBAaHUHM HX
nosioxenus B Ilepuonnueckoi cucreMe XxuMuueckux 3ieMeHToB /.M. Menneneesa
U CTpocHMs aToMOB. CTpOEHHE MeTauIoB. MeTaun4deckas CBA3b U METAJIIMYECKast
KPUCTAJIIIMYECKAs] PEIIETKA. DIEKTPOXUMUUECKUM Psil HAIIPSHKEHUH METaIIOB

3.2

dusnueckue M XUMHUYECKHE CBoWcTBa MeTaiioB. OOmue crnocoObl IMOydeHUs
MmeTauioB. [loHATHE O KOpPpO3MM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUUTBI UX OT
koppo3uu. CrjaBbl (CTajb, YyryH, TIOPATIOMUHHMA, OpoH3a) M MX NPHUMEHEHHE B
OBITY ¥ IPOMBILIIEHHOCTH




3.3

[Ilenounble wmeTawibl: MOJOXKEHUE B llepuoamyeckoi cuUCTEME XHUMHYECKHX
snemeHToB [[.MI. MenpaeneeBa; CTpoeHHME HX aTOMOB; HAXOXKJICHUE B MPHUPOJE.
®uznyeckue U XMMHUUYECKUE CBOMICTBa (Ha mpumepe HaTpust U Kanus). OKCHIbl U
TUJPOKCHIBI HATPUsI U Kausl. [[puMeHeHne MIeTOYHbIX METAJUIOB M UX COCAMHEHUI
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[llenoyHO3eMENbHBIE METAJIIBI MAarHUW W KaJbIUi: moJjioxkeHue B [lepumonnueckoi
cucremMe xumuuyeckux dsnemeHToB JI.M. MeHnneneeBa; CTpoeHHME HX aTOMOB;
HaxoXkAeHue B npupojae. Pu3nveckrue 1 XMMHUYECKUE CBOMCTBA MAarHUs W KaJbllUsl.
Baxneiimune coeguHeHus: Kanblusi (OKCUJ, TUIPOKCUI, coir). JKECTKOCTh BOJBI U
crocoObI €€ ycTpaHeHHUs

3.5

AmomuHuii: nonoxkenue B Ilepmonmueckoit cucreme XUMUYEeCKux diemeHToB /[I[.M.
Menpeneesa; cTpoeHHe aToMa; HaxoxjaeHue B npupoae. Ousznueckue u XuMUUECKHe
CBOMCTBA aMFOMUHMSL. AM(DOTEpHBIE CBOMCTBA OKCHJIA ¥ TUAPOKCHIA ITFOMUHHUS

3.6

Kenezo: monoxenue B Ilepuomndeckoit cucreme XuMHuueckux snemeHtoB J[.H.
MeHieneeBa; CTpoeHUE aTOMa; HaxOoXIeHUE B pupoje. Ouznueckre 1 XUMUYECKUe
cBoiicTBa keneza. Okcuapl, ruapokcuasl u conau kenesa(ll) m xeneza(Ill), ux
COCTaB, CBOMCTBA U MOJIYYEHHE

3.7

XVUMUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMy METajuIOB M CIUIaBOB, MX
(GU3UYECKUMU CBOMCTBAMHM; M3yUYCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS  OKCHIA
KaJIbLIMSI M HaTpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAHME BUIECOMATEPUAIIOB);
WCCJICIOBAHUE CBOMCTB KECTKOM BOBI; MpOIlECcCa TOPEHHS jKelie3a B KHUCIOPOJE
(BO3MOXXHO ~ MCIOJIb30BAaHUE  BHUACOMATEPUAJTIOB);  IMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIM Ha MOHBI (MArHMs, KaJbLUs, aTIOMUHUS, IIMHKA, kene3a(ll)
u kenesa(Ill), memu(Il); HaOmoneHWME W ONMMCAaHUE TMPOILIECCOB OKPAIIUBAHUS
MJJaMEHW WOHAMHM HATpHsl, KaIus W Kadblusd (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); UCCIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS U
TUAPOKCHIA IMHKA; PEIICHHUE AKCIIEPUMEHTAIBHBIX 3aJad 1o TeMe «BakHelmme
METaJUIbl U UX COCIMHCHHS»

XUMHA U OKpYXKarolas cpeaa

4.1

Hossie matepuansl u TexHonoruu. BemecTsa u Marepuaibl B MOBCEAHEBHOM KU3HU
yejoBeKka. XUMHUS U 3J0pOoBbe. be3onacHoe UCnoib30BaHNE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBasi TOMOIIb TPH XUMUYECKHUX 0KOTAX M OTPABICHUSX

4.2

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHUE OKpYKaroulei
cpenpl IIJIK. Ponmp Xxumum B permeHuM sSKojoruueckux mpodsiem. IIpupomHbie
UCTOYHUKU YTJIEBOAOPOJOB (Yroib, MPHUPOAHBIN Ta3, He(PTh), MPOAYKTHl HUX
nepepadoTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

4.3

XUMHUYECKUN DKCIIEPUMEHT: H3yueHHe oOpasloB MaTepuaioB (CTEKJIO, CIUIaBBI
METaJJIOB, OJIMMEPHbBIE MaTEPHUAJIbI)




ITPOBEPAEMBIE HA OI'S 1O XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0mero oopazoBanust Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O T[I03HAaBAaGMOCTU SIBICHMA MpPHUPOIBI, TOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMHYECKOH HayKM Kak o0O0JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOWIEH KyJIbTyphl © NIPaKTUYECKOMH
NS TeIbHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOI0 OOIECTBA; TOHMMAHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOJAX IIO3HAHHWA, B TOM YHUCIC SKCHCPUMCHTAJILHBIX U
TCOPETUYCCKUX METOAAX UCCIICAOBAHUA BCIICCTB U U3YUCHUSA XUMHUYCCKUX
peaKHHﬁ; YMCHUC UCIOJIb30BAThL MOACIN JJIid 00BSICHEHHS CTPOCHUA
ATOMOB M MOJICKYII

1.3

o chepax mpodeccHoOHANBHON NEATEeNHHOCTH, CBSI3aHHBIX C XHUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTHSIMH, OCHOBAaHHBIMH HAa  JIOCTHKCHHUSX
XMMHAYECKON HAyKH, YTO MO3BOJHUT OOYYAIOIIMMCS pacCMaTPUBATh XUMUIO
Kak cdepy cBoei Oymymied mpodecCHOHaTbHON NEeATeTbHOCTH U CACNIATh
OCO3HAHHBIM BBIOOP XMMHHU KaK MPO(UIBHOTO MpeaMeTa MpH Mepexoae Ha
YPOBEHB CPEJIHET0 00IIeTro 00pa30BaHMs

Brnanenue cucteMold XMMUYECKUX 3HAHUM U YMEHUE MPUMEHSTh CUCTEMY
XUMHUYECCKUX 3H3.HPII>1, KOTOpasd BKJIKOYACT:

2.1

BAKHEUILINE XUMUYECKHUE MOHATHS: XUMAYECKHUM 2JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OAHOPOAHAS W HEOAHOPOIHAS
CMECh, OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJISIPHAsE MaccChbl, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIA OOBEM, OKCHI, KHUCIIOTa,
OCHOBaHHUE, COJNb (CpelHsisl), XUMHUUYECKas peaklus, Peakluuud COCAUHEHUS,
pPEaKIy PA3JIOKEHUS, PEAKIIMH 3aMEIICHUs, PEaKIM OOMEHa, TETUIOBOM
3 GEeKT peakuu, 3K30- U IHAOTCPMHUECKUE PEAKINH, PACTBOP, MaccoBas
JI0JII XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MAacCOBAasl JIOJISI U TIPOLICHTHAs
KOHLICHTpALMsl BEUIECTBA B PACTBOpE, SAPO aTOMA, SJIEKTPOHHBIM CIIOH
aToMa, aroMHas oOpOWTadb, paJAUyC aroMa, BaJEHTHOCTh, CTEIEHb
OKHCJIEHUS, XUMHUYECKasi CBSI3b, JJIEKTPOOTPULATEIBHOCTb, NOJIApPHAs U
HETOJISIpHAsT KOBAJEHTHAs CBA3b, MOHHAS CBSI3b, METAJUIMYECKAsl CBS3b,
KPUCTAJUIMYECKAsl  pELIETKa (aTomHas, WOHHAas, MeTaJIn4ecKas,
MOJICKYJISIpDHAsI), WOH, KAaTHOH, aHWUOH, OJJICKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTAYECKAS JUCCOLMAIINS, peakiuu HOHHOI'O oOMeHa,
OKHCJIUTEIHLHO-BOCCTAHOBHUTEILHBIC peakuuu, OKHUCIIATENh u
BOCCTAHOBUTEIb, OKUCJIEHUE U BOCCTAHOBJIEHHUE, JIEKTPOIU3, XUMUYECKOE
paBHOBECHE, OOpaTUMblE U HEOOPATUMBIE PEAKIINH, CKOPOCTh XUMHUYECKOMN
peaxuuu, katanusatop, IIJIK, koppo3us metamios, cruiaBbl

2.2

OCHOBOIIOJIAralIIfe 3aKOHbl XMMHH: 3aKOH COXPAaHEHHS  MaccChl,
nepuoanueckuid 3akoH JI.M. MenpeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpo

2.3

TEopuun XUMUH: aTOMHO-MOJIEKYJIIpHast Teopus, Teopus
AIEKTPOJUTUYECKON AUCCOLMALIIHI




Brnangenue ocCHOBaMH XMMHUYECKON TPAMOTHOCTH, BKJIKOYAIOILIEH:

YMEHHE NPABUJIBHO HCIOJB30BaTh M3yUEHHBIE BEILECTBA U MaTepuaisl (B
TOM YHCJI€ MHHEpAIbHbIE YIOOpPEHMs, METa/Ibl M CIJIaBbl, MPOIYKTHI
nepepadoTKU MPUPOJHBIX HCTOYHUKOB YIJIEBOIOPOJIOB (YIS, IPUPOIHOTO

3.1 rasa, HepTH) B OBITY, CEIbCKOM XO35HCTBE, Ha MMPOU3BOJICTBE U IIOHNUMAHHE
3HAYEHUS KHUPOB, OCIKOB, YIJIEBOAOB JUIsl OPTaHM3Ma YEIOBEKA; YMEHUE
MIPOTHO3UPOBATH BIMSHHUE BEIIECTB M XUMUUYECKHUX MPOIIECCOB HA OPTaHU3M
YEJIOBEKAa M OKPYKAIOLIYIO IPUPOJIHYIO CPERY

39 YMEHUE HWHTETrPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHUSMHU JPYTUX

) Y4EOHBIX TIPEIMETOB
HaJU4Me OIbITa pabOThl C PA3TMYHBIMA WCTOYHMKAMU WH(OpMaIuu 1o

33 XUMUU  (HayyHas MW  HAY4YHO-TIOMYJISIpHAsl — JIUTEparypa, CJIOBapH,
CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)
yMeHHE OOBEKTUBHO OILICHMBaTh HWHGOPMAIMIO O BEIIECTBAX, WX

34 MPEBPALICHUSAX U MPAKTHUYECKOM NMPUMEHEHUH U YMEHHE HUCIOJIb30BaTh €€
JUTsI pellieHust y4eOHO-TI03HABATEIbHBIX 3a1a4
Bnanenue ocHoBaMM MOHSTUHHOIO ammapara ¥ CHUMBOJIMYECKOTO SI3bIKa

4 XUMUHU ISl COCTaBJICHHS (OPMYJT HEOPTaHWYECKHMX BEIIECTB, YpaBHEHUU
XUMUYECKUX peakiuil; ocHoBaMu xumuueckoil HomeHkIaTypsl (IUPAC u
TPUBHUATILHOM)

YMeHne OOBSACHATH CBsA3b TMIOJOKEHUS »dJieMeHTa B Ilepmoamdeckoit
CUCTEME C YMCIIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMHUUYECKHUX

5 AJIEMEHTOB (CocTaB | 3apsj  sAapa, OOIIee YHCI0 DJIEKTPOHOB),
pacnpesieieHueM 3JIEKTPOHOB 10 HHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAO0B, KM M KaJbITUS
[IpencraBieHue O NEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB XMUMHUUYECKUX
3JEMEHTOB (paauyc aToma, HJIEKTPOOTPULIATETbHOCTh), MPOCTHIX U

6 CJIOXKHBIX BEIIECTB OT TOJIOKEHHS 37eMeHTOB B [lepuoandeckoit cucreme
(B ManbIX Mepuojax M TJIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOEHUS
aToma

7 YMeHue kinaccupuipoBaTh:

7.1 XHUMHYCCKHE 3JICMEHTHI

7.2 HEOPraHWYECKHE BEILEeCTBA

7.3 XUMUYECKHUE PEaAKLINU

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTH U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB, 3aps]l HOHA

39 BUJI XUMHUYECKOM CBS3M U TUIN KPUCTAIMYECKOW CTPYKTYphl B
COEIMHEHHUIX

8.3 XapakTep cpeibl B BOJHBIX pACTBOpaxX BeIlIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTENIb 1 BOCCTAHOBUTEIH

9 YMeHue xapakTepru3oBaTh (GU3MUECKHE U XUMHUYECKHUE CBOMCTBA:

MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOAOPOJ, rpadur, anmas, KPeMHHIA,

9.1 azoT, docdop, cepa, XJIop, HATPUH, KaTui, MarHUi, KaJabIlUl, ATFOMAHUN,
JKeIIe30)

CJIOXKHBIX BEIIECTB, B TOM YHCJIE€ UX BOJHBIX PACTBOPOB (BOJA, aMMHAK,

9.2 XJIOPOBOJOPOJI, CEPOBOAOPOJ, OKCHABI W THUAPOKCHUIBl MeTaioB I[-ITA

rpynn, amomunus, meau (II), nunaka, sxene3a (II u III), okcuabl yriepoaa




(II u IV), kpemuus (IV), azora u docdopa (Il u V), cepur (IV u VI),
CEepHHCTas, CcepHas, a3oTucTas, a3oTHas, ¢ochopHas, yrojbHas,
KpEeMHHUEBasi KUCIIOTA U UX COJIHN)

MMPOTrHO3UPOBATH U XAPAKTCPU30BATH CBOICTBa BEIIECTB B 3aBUCUMOCTH OT
HUX COCTaBa U CTPOCHHs, NMPHUMCHCHUC BCHICCTB B 3aBUCHUMOCTU OT HX

93 CBOMCTB, BO3MOXHOCTb MPOTEKAHUSI XUMUYECKUX MPEBpPALIECHUNA B
Pa3INYHBIX YCIOBUSIX
10 YMeHHE COCTABIISITh MOJNEKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKILIMiA, B TOM
YucCIe:
10.1 peaxiuii HFOHHOTO OOMeHa
10.2 OKHCJIMTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
10.3 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOWCTBA HM3YYEHHBIX KJIACCOB (TPYIIT)
HEOPraHUYECKHX BEILECTB
10.4 MIOATBEPKIAIOIIHUX T€HETUUECKYI0 B3aUMOCBS3b MEXKy HUMU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUEThI):
11.1 OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COEAMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00hEM ra3oB
114 [0 YPaBHEHUSIM XUMHUUYECKUX PEaKUUi U HAXOJUTh KOJIUYECTBO BEIECTBA,
) 00BEM M Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bnanenne (3Hanne OCHOB):
OCHOBHBIMM METOJaMU HAy4YyHOTO TMO3HAaHUA (HAOIIOJEHUE, HU3MEpEeHue,
121 AKCIIEPUMEHT, MOJEIMPOBAHUE) MPU H3YUYEHUU BELIECTB U XUMUUYECKHX
SBIICHUH; yMEHHE CQOpMYIUPOBaTh MPOOJIEMy U MPEAJIOKUTh MyTH €€
perieHus
122 0e30MmacHo# paboThl ¢ XUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOH TIOCYI0H U
J1a00paTOPHBIM 000PYIOBAHUEM
npaBwiaMud 0€30MacHOr0 OOpalleHUs] C BEIEeCTBAMHU, HCIOJIb3YEMBIMU B
MOBCEIHEBHON JKW3HM, TpPaBUJIAMH TOBEACHHUA B IEIAX COEpeKeHUT
12.3 30pOBbSl M OKpYyKalolllel MPUPOJHOM Cpedbl; IOHUMaHUE Bpeaa
(omacHOCTH) BO3JEHCTBUS Ha >KMBBIE OPTraHU3MbI ONPEIEIEHHBIX BEUIECTB,
CHO0CO00B YMEHbILIEHUS ¥ MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS
13 Hanuume mnpakTU4YecKUX HABBIKOB IUIAHUPOBAHUS U OCYILIECTBICHUS
CJIEIYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHE U OIucaHue (PU3NYECKHX CBOWCTB BELIECTB; O3HAKOMJICHHE C
13.1 (GU3NYECKUMU W XMMHUYECKUMHU SIBICHUSMH; OIBITHI, HIUTIOCTPHPYIOIIUE
MIPU3HAKU NPOTEKAHUSI XUMUYECKUX PEAKIUN
13.2 M3y4YeHHUe CIIOCOO0B pa3JielicHUs] cMecei
MOJIyYEHUE KUCIOPOAA U M3YYEHHE €ro CBOMCTB; MOJy4EHHE BOJIOPOJA U
13.3 M3yUY€HUE €ro CBOMCTB; MOJYYEHHE YTJIEKHUCIOTO ra3a M U3y4YEHHUE €ro
CBOWCTB; MTOJYYEHUE aMMHaKa U U3YYEHUE €r0 CBOWCTB
13.4 NPATOTOBJICHAE  PacTBOPOB  C Omnpene€HHOM  MaccoBOM  JOJeu
pPacTBOPEHHOTO BEIIECTBA
13.5 MPUMEHEHHE WHIUKATOpPOB (JJaKkMyca, MeTWiIopaHka u (eHondrarenHa)

JUTsI OTIPEICJICHHS] XapaKTepa CpeJibl B pACTBOPAX KUCIOT U LIeJIouen




13.6

WCCIICZIOBAaHUE U OMNKMCAHUE CBOMCTB HEOPraHMYECKUX BEILECTB Pa3IMYHbBIX
KJIACCOB; M3YYECHHE B3aMMOJCUCTBUS KHUCIOT C METaUIaMH, OKCHUIaAMU
METAJUIOB, PAacCTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMH;
MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMH; BBITECHEHHE OJIHOTO MeETallia
IpyTMM ®3 pPacTBOpa COJNH; HCCleAoBaHHE aM(OTEpHBIX CBOMCTB
TUJIPOKCUJIOB AJIIOMUHHMS U IIUHKA

13.7

pELIEHHE HKCHEPUMEHTANBHBIX 3aad 1o TeMaM: «OCHOBHBIE KJacChl
HEOPTaHWYECKUX COCIUHEHUI»; «DIEeKTPOIUTHUECKAs TUCCOIMALIUS»;
«Bakuenime HeMeTaJUIBI U UX COEIUHEHUS»; « BaxkHeHIIIe MeTaJlIbl U X
COCANHCHUA»

13.8

XMUMUYECKHE HKCIEPUMEHTHI, WILTIOCTPUPYIOIIUE TMPU3HAKU MPOTEKAHUS
peaKIMii HOHHOTO OOMEHa; KaUYeCTBEHHBIE PEAKIIMY HA IPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaxX MOHBL: XJOPHJ-, OpOMUI-, HOIUA-, cylbhaT-, Gpocdat-,
KapOOHAT-, CWJIMKAT-aHUOHBI, T'MIPOKCHUI-UOHbBI, KAaTUOHBI aMMOHHUS,
MarHusi, KaJIbIlus, alllOMUHUS, kene3a (2+) u xkeneza (3+), memu (2+),
LIUHKA

14

Vwmenue:

14.1

MPEICTaBIsATh  pe3yibTaThl  JKCIepuMeHTa B  (QopMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TpaduKOB M TaOMUI] M BBISIBIATH OMIHPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3M MEXAYy pEaTbHO HAOMIOJAEMBIMA XUMHUYECKUMU
SBIICHUSIMA ¥ TIPOIECCaMH, TPOMCXOIIIMMU B MaKpo- U MHKPOMHDE,
OOBSICHSITH MPUYNHBI MHOTOOOpa3Hsl BEIIESCTB




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

1.1 | Ywucreie BemecTBa 1 cMecu. CrocoObl pa3aesieHus: cMecei

ATOMEBI " MOJICKYJIBI. Xumuueckue 3neMeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.

1.2
IIpocTeie U CIIOXKHBIE BELIECTBA.

Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTemneHb
OKHUCIICHUS

1.3

3aKkOoH MOCTOSIHCTBAa  cocTaBa  BemiecTB. OTHocHUTenbHas aTOMHas — Macca.
1.4  OrtHocutenpHas MoJIEKyJsipHas macca. MaccoBasi J0Js XMMHYECKOIO 3JEMEHTAa B

COECIMHEHUH

15 KonmnyectBo BemectBa. Monb. Mousipuas Macca. ModspHbIii  00bEM  Ta30B.
B3anMocBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 du3nyeckue U XUMHUYECKHE sIBJICHUSA. XMMHMUECKas peakuus U €€ NpHU3HaKu. 3aKOH
COXpaHEHUsI MaCChl BEUIECTB. XMMHUUYECKHE YPAaBHECHHUS

’ [Tepuonuueckuii 3akoH u llepmoamyeckas cucrteMa xuMuueckux syemeHtoB JI.M.

MenneneeBa. CTpoeHHEe aTOMOB

[Tepuonuueckuii 3akoH. [lepuogmueckass cucteMa Xumuyeckux osnemento JI.U.
2.1  Menpeneesa. Ilepuoasl u rpynnel. PU3HUECKUH CMBICHI IOPSIKOBOIO HOMEpA,
HOMEPOB MEPHOJIa U TPYNIIBI AJIEMEHTA

Crpoenne aromoB. CoctaB atomHbIX saep. HM3orombl. OnekTpoHbl. CTpoeHHE
2.2 3JEeKTPOHHBIX 000JIOUEK aTOMOB MEpBBIX 20 XMMUYECKHX 31eMeHTOB [leproanueckoit
cucteMsl /.. MenneneeBa

3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XHWMHYECKHX DJIEMEHTOB IIEPBBIX TPEX
IIEpUONOB,  Kanus, Kanblus (paguyca  aTrOMOB,  3JIEKTPOOTPULATEIBHOCTH,
METAIUTMYECKUX W HEMETAJUIMUECKUX CBOMCTB) M MX COCOUHCHHH B COOTBETCTBHUM C
MOJIOKEHUEM 3J1eMeHTOB B Ileproinueckoi cucteMe U CTPOEHUEM UX aTOMOB

23

3 Crtpoenue BelecTBa

Xumuueckass  cBs3b.  KoBajeHTHass — (mosisipHasi W HEMOJIApHAsl)  CBSI3b.
3.1 | DJIeKTpOoOTpHUIIATENBHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas cBA3b. Metamnyeckas
CBs3b

Tunbl KPUCTATMYECKUX PEHIETOK (aTOMHAsi, HOHHAs, METAJUIMYECKasi), 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSA3U

3.2

Baxwuelimme mnpencraBUTeIM HEOPraHUYECKMX BewlecTB. Hemerausl u ux
coenuHeHus. MeTaibl ¥ UX COEIUHEHNS

Knaccudukanuss w  HOMEHKJIATypa HEOPraHWYECKHX COCAWHEHUN: OKCHJIOB
(coneoOpasyroiue: OCHOBHBIE, KHCIOTHBIE, amM(OTEepHBIE) W HECoJIeoOpa3yIoIlue;
OCHOBaHMH (IIENOYM M HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHCIOPOACOAEpIKAIINEC
1 OECKHUCIIOPOIHBIE, OMHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.1

duznueckue M XHUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCETAJIJIOB: BOAOpPOAA,

4.2
XJIopa, KHCJIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

dusznyeckue ¥ XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTHS, HATPUA,
43 | kamug, Mar"Hus W KaJblus, QIIOMUHUA, Kele3a. OJEKTPOXUMHYECKUU psll
HanpsH>KEHUHA METaJIOB

4.4 | Ousznueckue M XUMHUYECKHE CBOMCTBAa BOJOPOJIHBIX COCAMHEHUN HEMETAIUIOB:




XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKa

dusnueckrue U XMMUUYECKHE CBOMCTBA okcuaoB HemetaiioB: cepbl (IV, VI), azora(ll,

4.5 1V, V), dochopadll, V), yramepoma(ll, IV), xkpemumsa(IV). Ilomydenune oxcumoB
HEMETAIIJIOB
46 Xumnyeckue cBoiicTBa okcuioB: MeTaiuioB IA-IIIA rpymnm, unaka, meau(Il) u xeneza(ll,
III).IToryyeHrne OKCUI0B METAJIIIOB
XYWMHYECKHE CBOWCTBA OCHOBAaHWUW M aM(OTEPHBIX THAPOKCHUIOB (HAa TpHUMEpe
477 | TUOPOKCHIIOB aJIOMHHUS, >Kese3a, nuHkKa). IlomyuyeHue ocHoBaHWM U aM(OTEpHBIX
THAPOKCHJIOB
OO0mme XWMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
48 CEpHHUCTOH, cepHOHM, a30THOW, (ocopHOil, KpeMHHEBOH, yroiabHOH. Ocolble
XUMHYECKHUE CBOMCTBA KOHIEHTPUPOBAHHOW CEpHOM M a30THOM KHUCIOT. [lomyueHne
KHCIIOT
4.9 | OO6mwme XMMHYECKHE CBOMCTBA CpelHuX coJieh. [lomydueHue coneit
410 [Tonyuenue, coOupanuwe, paclmo3HaBaHWE BOJOPOJA, KHUCJIOPOJa, AaMMHAaKa,
YTJIEKHUCIIOTO Ta3a B JIA0opaTOpuu
411 [Tonyyenne aMMmuaka, CepHOW M a30THOW KHUCIOT B HpPOMBIINIICHHOCTH. OOImue
' CIOCOOBI MOJTYYCHHSI METAJIJIOB
4.12 | TI'eHernueckas CBs3b MEXKIY KJIacCaMU HEOPTraHWYECKUX COCAMHEHUI
5 XUMHYECKHE PEeaKITUU
Knaccudpukanus XUMHUYECKHX pPEaKIUil 1O pa3INuYHbIM TpPU3HAKAM: TIO0 YHUCIY U
5.1  cocTaBy y4YacTBYIOIIMX B PEAKIIUU BEIIECTB, O TEIJIOBOMY 3D (DEKTy, 110 M3MEHEHHIO
CTEIICHEH OKHMCIICHHS XUMHUYCCKUX DJICMCHTOB
59 TeroBoit 3¢ ekt XUMUYEeCKO peakiuH, TePMOXUMHYECKHE ypaBHEHHs. JK30- H
’ SHJOTEPMHUUYECKHE peaKIuu. TepMOXUMUYECKUE YPABHEHUS
OKHCIIUTETFHOBOCCTAHOBUTENbHBIC  peakiuu. OKUCIUTENM ¢ BOCCTAaHOBHUTEIIH.
5.3  IIpoueccol OKUCJICHHS u BOCCTaHOBJICHHS. DNEeKTPOHHBIN OamaHc
OKHCJTUTEIbHOBOCCTAHOBUTEIIBHON PEaKIIUU
54 Teopust >IEKTPOIUTHUUECKON auccouuanuu. KaTMOHBI, aHUOHBI. DJIEKTPOJIUTHI U
) HETEKTPONUThL. CHITbHBIC U ClIa0ble NIeKTPOIUThL. CTeNeHb AUCCOIUAINH
55 Peaxnuu HOHHOTO oOMeHa. YcioBus NPOTEKAHMA peaxIfii HOHHOTO OOMEHa, MOJIHBIE
Y COKpaII¢HHbIC HOHHBIC YPAaBHEHUS PEaKIIHi
6 XUMHS ¥ OKpYXarolas cpeia
Bemectea u  Marepuansl B NOBCEAHEBHOW JKHU3HM 4YenoBeka. besomacHoe
6.1  uwcmoib30BaHWE BEIIECTB M XUMHUYECKHUX peakinuii B snaboparopuu u ObiTy. [lepBas
MIOMOIIIb MPU XUMUYECKUX 0KOTaX U OTPABICHUAX
XUMHUYECKOE 3arps3HEHUE OKpYKarolled cpeibl (KUCIOTHBIE MOXKAM, 3arpsi3HEHHE
6.  TOUBBL BO3TYXa M BOJOEMOB), CTMOCOOBI ero mpenoTBpamieHus IIpenenpHas
) nonyctumas konuentpanus semects (IIJK). Ponb xumuu B perieHnn 3K0I0THYeCKUX
npoOsieM. Y cuieHne mapHUuKoBOro 3¢ dheKTa, pa3pyIlieHHue 030HOBOTO CII0sI
[Ipumenenue cepsol, azora, Gocdopa, yrieposia, KpeMHUS U UX COCTUHEHHH B OBITY,
MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM XO03diicTBe. [IpuMeHeHue MeTaiioB u
6.3  crutaBoB (cTajb, YyTryH, JIOPATIOMUHHKA, OpoH3a) B OBITY W HMPOMBIIUICHHOCTH HX
coequHeHuil. [ToHsTHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3UH
6.4 [IpupoHbIE UCTOYHUKHU YTIJIEBOJIOPOJOB (Yroyib, TPUPOIHBINA Ta3, He(Th), MPOTYKTHI

UX nepepadoTku (OEH3WH), UX POJIb B OBITY U MTPOMBIIUIICHHOCTH




[lepBoHavaIbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX yIriiepoja
(MeraH, 3TaH, 3TWJIEH, AUETWIEH, 3TaHOJI, IJIMIEPUH, YKCycHas Kuciota). [lonstue o

6.5 OMOJIOTMUECKH BaXKHBIX BEIECTBAX: JKUPaAX, OENKax, YIIIEBOAAX — U UX POJH B KU3HHU
YeJIoBeKa
7 Pacuérsr:
7.1 1o popMynaM XUMHUECKUX COSAMHEHUHN
7.2 | maccel (MacCoOBOM) JOJIM paCTBOPEHHOTO BEIIECTBA B pACTBOPE
7.3 | 0 XUMHYECKHUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET



