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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC 00O, a takxke Ha ocHOBe defiepanbHON paboueil MporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TPEnojaBaHusi Y4eOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O INENAX, OOIIeH cTpaTeruu
oOydyeHUsi, BOCHUTAHWUS M PA3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
npeaycMaTpUBAET PACHpPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE IO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OINpEesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTyEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMblE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TII00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhI IMYHOCTH, €€ 001IeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (OPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSITENIBHOW Y4eOHOW  NIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM JXKU3HU, TaK U B TPO(HECCHOHATLHON IEITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU O0ECHEeuMBAIOTCS CHEUU(UKOM
colepkaHusl  yd4eOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruuecku
aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro 0oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CrpykTypa coaep:kaHusl MPOTPaMMbl MO XUMHH C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa k e€ uzyudeHuto. CojaeprkaHue CKIIJbIBAETCS U3 CUCTEMBI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue nmporpamMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHrne XMMHUU MPOUCXOAWUT C MPUBICUYECHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHBbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 5-7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NeATEeNIbHOCTHU YEJI0OBEKa U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. 3aJa4ya
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKHUX MOJT0KEHUH, JOCTYITHBIX
00001IEHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HAyKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATCIIEHBIX YMEHUHN M X IPUMECHEHHUH B YI€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUJI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIH TaKHUe LI, KaK:

— (opMupOBaHHE WHTEIUICKTYaJIbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATCILHOMY MPHUHATHIO PEIICHUM,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
oOydJarmmxcs K CaMOCTOSTEIBHOW TO3HABATEIBHON JEATEIHPHOCTH, HAYYHBIM
METOJIaM TIO3HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— o0ecrieueHUe YCIOBUM, CITOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATECILHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIMI), MMECIONIUX YHUBEpPCAIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUIOB JICITCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATLHOM ¥ ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIHOJIb3yd 3HAHUS WU ONBIT, MOJYYCHHBIC MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYaloOlUMXCs TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IEJIeCO00pa3HOr0 TOBEJCHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B HEJIAX
COXpPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OO611ee unciio 4acoB, OTBEIEHHBIX /IS U3yUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOoAaX MO3HAHUA B XUMUHU. UHCThIE BelIeCTBa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOcUTENbHAS aToOMHas Macca. OTHOCUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomuuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BaHUEM, U3YyUYEHUE U OINMCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBI€HHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIIOM Oapwisi, pa3ioKeHHe THAPOKCHUIA
Meau (II) mpu HarpeBaHuM, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA MOBAPEHHOM
coilv, HaOJIOJEHWE W  ONUCAaHUE  PE3yIbTaTOB  TPOBEICHUSA  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MACChl, CO3JaHUE MOJENIeH MOJEKY
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpoCcToe
BemecTBO. Haxoxmenue kuciaopoma B Tpuponae, (U3MYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0oparopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — alioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TeroBol 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCHJIEHHE MAPHUKOBOTO 3((PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT n poctoe BemecTBo. Haxoxnenue Bonopoaa B Npupoe,
dbu3YecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CTIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

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

duznueckue CBOMCTBA BOAbl. Boma kak pacTtBoputesb. PacTtBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoOJie U B )KU3HU 4YenoBeka. KpyroBopoT BoabI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMCTBa OKCUIOB. [TonyyeHne okCuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3MUECKME M XWMHYECKUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUUYECKHE CBOMCTBAa KHUCIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMN.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIIEHUE CONEPKAHUS KUCIOPOIa B BO3IyX€E, ITOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, paclOo3HABaHHME M U3YYEHUE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00Pa3I0OB BEIIECTB KOJTUIECTBOM
1 ™Momb, uccinegoBaHMe OCOOEHHOCTEH pacTBOPEHHUsI BEUIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOW JOJEN
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETalJlaMH (HAaTpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPHUAJIOB), HCCIEI0BaHUE
00pa3I0B HEOPTraHUUYECKUX BEIIECTB PA3IMUHbIX KJIACCOB, HAOIIOJIEHUE N3MEHEHUS
OKpAaCKy MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpaJIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MEeTaJllIa JPYTUM U3 pacTBOPA COJH, PEIUICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CTpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX 3JieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. Menpneneesa. Koporkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3oronsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSI pajnyca aTOMOB XHMHUYECKHX JIIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

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

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTecTBEHHO-HAy4YHBIC TIOHATHUS: HAYYHBIH (DaKkT, THIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePUOJUIHOCTh, HAOIIOCHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHHUE.

dwusuka: MaTepusi, aToOM, HIEKTPOH, TIPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKHH 3apsj, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3UYECKHE BEJIMYMHBI, €IHMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CoNHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, FTOPHbIE TOPO/IbI, OJIE3HbIE
MCKOITaeMbIe, TOTTNBO, BOJJHBIC PECYPCHI.

9 KUJIACC

BemecTBo M XUMHYECKasi peaKus

[lepuoamueckuii 3akoH. [leproaudeckasi cucreMa XMMHUYECKUX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB
XHMHYECKUX DJIIEMEHTOB MEPBBIX TPEX TIEPUOIOB, KAJIHS, KATIUSA U UX COCAUHCHUH
B COOTBETCTBHM C IIOJIOXKEHHWEM »dJeMeHTOB B llepmomudeckoll cucreMe W
CTPOCHHEM HX aTOMOB.

CrpoeHue BemIeCTBA: BHUJBI XUMHYECKOW CBS3U. THIBI KPUCTAITHUECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKON PEemETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHUYECKUX BEILIECTB.

Krnaccudukaiuys XuMUYeCKUX peakiui 1Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIMH, TEPMOXUMHUYECKHUE
ypaBHEHUSI.

[Tonsitue o ckopocTH xumMu4eckoil peakuuu. [lonstue 00 0oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIOIIME HA CKOPOCTh XUMHYECKOW pEeakuuu M IMOJIO)KEHHE XHMHYECKOIro
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHOM  pEaKIIUu. CocraBineHne  ypaBHCHHA
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HMCHOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounanuu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUST peaKMid HOHHOTO 0OMeHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJEIISIMU KPUCTAIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOIIECcCa AUCCOLUALINM KUCTIOT, IIeJI0Uel U coliel (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJICHUE Ta3a, O0Opa30BaHHME BObI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, pEeaklUHMH pas3iioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMeTajlaMH, Iuesioyamu). XuopoBoaopoa. ColsiHas KHUCIOTa,
XUMHYECKHE CBOMCTBA, IMOJydYeHHE, NpuMeHeHue. JleiictBue xjopa U
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BaxkHenme XJIopuabl U UX HaX0XKICHUE B
IPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (Pu3Mdeckue CBOICTBa
MPOCTBIX BEUIECTB — KHCIOPOa U CePbl. AJNIOTPOINHbIE MOAU(DUKAIIMM KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, Gu3nyecKkue 1 XuMUUeCKrUe CBOMCTBA (00II1e KaK MPe/ICTaBUTENS
KJlacca KHMCJIOT M crenuduueckue). XUMHUYECKUE PEakiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IprimeHeHue cepHoOM
kucaoTel. CoOJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJIb(paT-HOH.
Haxoxnenue cepbel m €€ COCOUHEHUM B MNPUPOJAEC. XHUMHUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPEeIOTBPALLECHU.



OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacCOpOCTpPaHEHHE B MPUPO/IE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHNE OKPY Karollel cpejibl COeTMHEHUSIMU a30Ta (KUCIOTHbIE
JOKJM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTporHbie
moaudukanuu gocdopa, pusnvueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, ¢pu3nuecKkue U XUMHUECKHE CBOWCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBLHBIX yI0OPEHUI.

O6mas xapakrtepuctuka aneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIHIH,
pacnpocTpaHeHue B Ipupoje, PU3ndeckue U XMMUYECKUue CBOMCTBA. AncopOius.
Kpyrosopor yrinepona B mnpupone. Okcuasl yriepona, uUx (GU3HYECKHE U
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUE MPOoOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yrieponaa (IV),
TUIIOTE3a TJ00AIBHOTO TOTEIJICHUS KIWMarTa, NMapHUKOBBIA 3¢ dekT. YroibHas
KAciIoTa U e€ conu, uX (U3MYECKHEe M XUMHUYECKHE CBOWMCTBA, IMOIY4YEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl MX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YIJIeBOJaX — U UX
polii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, MOJNYYCHHE W
npumeHenue. CoennHenust KpeMuwusi B npupoje. Ooire npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoi kucinore. CUIUKATBI, UX MCIOJIL30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHeHIne CTpoUTelibHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, kene300eToH. IIpoOimempl 06€30macCHOTO  MCIOJIB30BAHHS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHON KU3HMU.

Xumuueckuit IKcnepumenm:

M3yuyeHHE 00pa3l0B HEOPTraHMUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIIOJCHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAHUE BHICOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHNEe TIpoliecca 00YTIIMBaHUsl caxapa MoJj| JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOThI, U3YUEHHE XUMUYECKHX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuu Ha CyJib(paT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHUH (BO3MOXKHO UCIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWMCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH u U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCJIOTBI C MeJbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HW3yYEeHHE MOJCNICH KPUCTAIUIMYECKUX PEIIETOK anaMmasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C TMPOIECCOM aJcopOIMH pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YyYECHHE CBOMCTB YIJIEKHCIIOrO Trasa, MPOBECHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX
NpPOTEKAHUs, O3HAKOMJICHME C NPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajau 1Mo Teme «BaxkHellune HemeTamabl U UX
COCJIMHECHUSD.

MeTta/ulbl M UX COeMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l H.
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METANIMYECKasi  KPUCTANIMYECKAsT  pemi€Tka.  DJIEKTPOXUMHUYECKHUU  Psll
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTauioB. Oomme
crnocoObl ToiyyeHuss MeTauioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoOBbl 3aIUTHI X OT Koppo3un. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHHMN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenoynble MeTambl: MmoJjioxkeHue B llepuoaudeckor cucTeMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTtpusa U Kanus). OKCuasl u
TUJAPOKCHABI HaTpus | Kanus. [IpuMeHeHHWe IIETOYHBIX METaUIOB U HX
COEMHEHUM.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbIWM: TOJIO)KEHUE B
[Tepnoanueckoit cucreme xumuueckux smemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxjeHue B npupoae. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kasblus. Baxueiime coequHennst Kanblus (OKCUI, TUIPOKCUT, colin). JKECTKOCTH
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xee3a. OKCUIbl, TUAPOKCUIBLI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KaJblIusl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BAaHHE BHUIEOMATEPUATIOB),
UCCJIEIOBAaHNUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAueCTBEHHBIX PEaKIIU HA MOHBI: MArHUS, KaJIbLIUS, aTFOMUHUS, IIMHKA, >xkene3a (II)
u sxene3a (III), menu (II), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB T'HIPOKCH/IA AJTIOMUHUS U
TUAPOKCHIA LIMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3aj1a4d 10 Teme «BaxHeuiune
METAJUIbI U UX COCAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B MOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKHX OKOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalollel cpenbl (IpeAenbHas IOMycTHMast
KOHIIeHTpanus Beuects, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JIOrM4eCcKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3Il0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mesxcnpeomemmnnie cea3u

Peanuzamusa MexXnpeaMeTHBIX CBS3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUPUKANUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEUTPOH, UOH, HYKJIHI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOMYPOBOJHUKH, JTUDIEKTPUKH, (POTOIIEMEHT, BEIIeCTBO, TeNIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoJHIIE.

buonorus: dorocunHTes, nprxanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIbI, TTOJIE3HBIE
MCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XO0Jle OOy4YEeHHs XMMHUU B €IMHCTBE Y4YEOHOU H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMd U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHOpMAIUCH O
MEPEIOBBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHUPOBOM M OTECYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
0JIE3HOM, y4eOHOMCCIIeI0BATEILCKON, TBOPUYECKOM M IPYTUX BUIAX JACATEILHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUM XUMUYECKUX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOEKTOB, CTPEMJICHHSI K B3AaUMOIIOHUMAHUIO U B3aUMOTIOMOILHN
B MpoIiecce ITON yueOHOU NeSITebHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XHUMHUUYECKOM pPEAKIIUH,
COOTBETCTBYIOIIIMUE COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOMU



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH U YPOBHS OOYy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUsI),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM JIESITEILHOCTH, B TOM YHCJIC HA OCHOBE
OPUMEHEHMs]  TNPEJAMETHBIX  3HAaHUW 1O  XWMHUU, OCO3HAHHBIA  BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKCHUST 00pa30oBaHUs ¢ yUYETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHOHM MPpoheCCHOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IEC KAK UCTOYHHUKY KUZHU
Ha 3emMJie, OCHOBE €€ CyYIIECTBOBAaHUs, INOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3UecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30TMIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIEC OHATHS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI IO TPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOAOM Mpollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojerIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uHPOpMAIMd U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M AaHAJIM3UPOBAThL B Tpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(DOPMALUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOT0 XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TelcTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO€ IUaJIOra U (UIM) TUCKYCCUH) MO CYIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  MPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEIHHOM
JCSTENFHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHIO
PE3YJIbTATOB BBIMOJHEHUS XMUMHUUYECKOT0 JIKCIepUMeHTa (11abopaTopHOro OIbITa,
71a00paTOPHON pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEpPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaJlbHbIEe YUeOHbIe NeiCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee »h(HEeKTUBHBIE CIIOCOOBI PEIIeHNs] YIEOHBIX H
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBIATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATHh KOHTEKCTHI, IIpejlaraéMble B YCIOBUH 3aJaHUM.

IHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIEpKaHMsl, YCTAaHOBJICHHOTO JaHHON (enepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOMIMMHCA HAyYHbIC 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpETalUU, TPEoOPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTyaIusX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIINXCSI YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUs, pEeaKIMu pasJIOKEHUs, pEeaKIUu 3aMelICHUs, PeaKuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AJIpO aToOMa, JIEKTPOHHBIN CION aToMa, aTOMHasi OpOUTalb, paguyc aToma,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJsI BEIIeCTBa
(IpoIIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITHUS MIPYU ONUMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAasA) B
HEOPraHUYECKUX COCTNUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)y, Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHNE IPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHU COOTBETCTBYIOILUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3aluio, KiIacCUPUKALHUIO,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3E€U — NI M3y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, W3MEpPEHHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0OBaTh MPpaBUJIaM MOJIb30BAHUS XUMHYECKON TOCYA0M 1 1a00paTOpHBIM
o0opyaoBaHMEM, a TakXKe IMpaBWiIaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(BoloOpoZla M KHCIIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMpPEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IMPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U IpYyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUYECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasl KOHIEHTpaLUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB U YPABHCHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUCCKOMN
PEETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OIUCHIBATH W XapaKTepU30BaTh
Tabinunyto ¢opmy lleproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIuUIIE, C YUCTOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, oOIIee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOAOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENU(PUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMHCAHUE
MpUMEpaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHHUS JJIEKTPOJMTUYECKOW JHUCCOLUMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBIEHUS JIEKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOr0 3JeMeHTa 1O (opMmyne COeqMHEHHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIaOOpaTOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIEpaIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CUCTEMATU3aI1IO0, BBISIBJICHUE MPUUUHHO-
CJICICTBEHHBIX CBA3€H — JJI M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHMS — HaOI0IeHuE,
U3MEepeHne, MOICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHBbIE IIpakTH4eckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
XuMusg — BakHas 00J1aCcThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edso0.ru/YNVIX660G
MPAKTUYECKOU JIeATeTLHOCTH
qeJI0BEKa
BemectBa 1 xuMu4geckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VF0
peakiumn
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosnyx. Kucimopon. ITonsitue
2.1 ayx polt 6 https://m.edsoo.ru/D5SBORTY30
00 oxcuaax
Bopopon. [Tonsitue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Bona. PactBopsl. IlonsaTue
2.3 8 p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHMAX
OCHOBHBI€E KJIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/OTSASMOWT
COeIUHEHUU

Hroro no paszneny 30




Paznean 3. Illepuoanueckuii 3akon u llepuoguyeckasi cucrema xummnueckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMHUYECKHX 3JIeMeHTOB J1. 7 https://m.edsoo.ru/TCBJBVWEZ
N. MenneneeBa. CtpoeHue
aToma
XuMudeckasi CBS3b.
OKuCIUTETbHO-
3.2 8 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEILHBIE
peakiuu
Hroro mo pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME




9 KUIIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrtpoiasbubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
[ToBTOpEHue u yriyoienne 3HaHuN
1.1 P yry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IesoB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTHU
1.2 P 4 https://m.edsoo.ru/AFN4LWG7U
XMUMHUYECKUX PeaKIni
DNEeKTpOIUTHYECKAs TUCCOLIUAIUS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEAKIIUU B pacTBOpPax
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 5 P P 4 1 https://m.edsoo.ru/ZTN1F7001
aneMeHToB VIIA-rpymnmbl. ['anorensl
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX?2S
WX COCMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COEIUHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO0111e cBOMICTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakueiinue MeTaiuisl 1 X COSTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aomnias cpeaa
B
4.1 CHIECTBA 1 MATEPHAIIBL B A3 HH 3 https://m.edsoo.ru/TENBWEF7Y
yeJIoBeKa
Hroro no pazgeny 3
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos
Ne Mara DJIeKTpOHHbIe I poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTe/ibHbIE PeCYPChI
padoThI padoTsbI
[Ipenmer xumuu. Poss xumun B
1 JKU3HU YenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIllECTBA
[TonsaTue o MeTonax MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsl B
3 1a00paTOPUH U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOpareHus ¢ 1abopaTOpHBIM
00opyIOBaHUEM
YucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW§
CriocoOslI paznienenus cmeceit
[IpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha
5 . 1 https://m.edsoo.ru/K3LS5SMCRY
MIpUMepe OUYUCTKU OBAPEHHOU
COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTBS8
XUMUYECKUE DTIEMEHTHI. 3HAKH
7 (CMMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
8 [IpocTble U coKHBIE BELECTBA 1 https://m.edsoo.ru/DXJBSTJI95
ATOMHO-MOJIEKYJIIPHOE YUYEHHE 1 https://m.edsoo.ru/IMOBJ3QZ5




10

3aKOH MOCTOSIHCTBA COCTaBA
BEWIECTB. XUMUYECKas
¢dbopmyna. BareHTHOCTh aTOMOB
XHUMHYECKUX 3JICMCHTOB

https://m.edsoo.ru/IMC496F X6

11

OrtHOCHUTEIbHAd aTOMHAs Macca.

OTtHocuTenbHAast MOJIEKYISIpHAs
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/GHV58QMVE

13

Kommnuectso Bentectsa. Moub.
MognspHas macca

https://m.edsoo.ru/368UNLS5Y2

14

duznueckre 1 XUMHUUECKHE
SIBIIeHUS. XUMHUYecKas pCaKknus

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycioBus
MPOTEKAHUS XUMHUECKUX
peakuui

https://m.edsoo.ru/N6DVNIKQS5

16

3aKOH COXpPaHEHUSI MACCHI
BEIECTB. XUMUYECKUE
ypaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

BrrunciieHus Koau4ecTna,
MAaccChl BEIIECTBA 10
YPaBHEHUSM XUMHUYECKUX
peakiui

https://m.edsoo.ru/LUY9U3EQE

18

Kitaccudukariust XUMUYECKIX
peakiuii (CoeMHEHMS,
pa3IoKEHUs, 3aMEIICHHUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB




19

M. B. JIoMOHOCOB — y4€HBbIN-
sHImKIIoneaucT. O000ImEeHe u
CUCTEMAaTHU3alus 3HAaHNHI

https://m.edsoo.ru/P1IWARH3AB

20

KonTtposnenast padota Nel mo
TEME «BeHlCCTBa U XUMHNYCCKHEC
peaKum»

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinoposm — anemeHt
u npoctoe BeuiecTBo. O30H

https://m.edsoo.ru/XONONRN 1P

22

Ou3nuecKue 1 XUMUIECKIE
CBOMCTBa KHCIIOpOAa (peaKuu
oKucieHus, ropenue). [lonsrue
00 okcuaax

https://m.edsoo.ru/FBS 1 JRKMB

23

CriocoOsI moTydeHust
KHCJIOpOJia B TabOpaTOpuu 1
MIPOMBIIIJIEHHOCTH.
[Ipumenenue kuciopoaa

https://m.edsoo.ru/VIWB6A2RD

24

TennoBoii 3 HeKT XuMHIECKOM
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U YHJIOTEPMUYCCKHUX
peaKimsx

https://m.edsoo.ru/PNMKJZHKX

25

Tomnuso (HedTh, Yroib U
MeTaH). 3arpsis3HeHue BO3AyXa,
COCOOBI €ro MpeI0TBPAIICHUS

https://m.edsoo.ru/USNYSUUW?2

26

IIpakTuyeckas padora Ne 3 no
teme «llonydenue u codbupanue
KHCIIOPO/Ia, U3yYEHUE €T0
CBOMCTB»

https://m.edsoo.ru/5516UHX3R




27

Bonxopox — aneMeHT u nmpocroe
BelecTBo. Haxoxenue B
IpUpoJie

https://m.edsoo.ru/WD392ACWB

28

duznyeckre 1 XUMHUYIECKHE
CBOICTBa BOJIOPO/A.
[Ipumenenue Boopoaa

https://m.edso00.ru/0SZ28459R

29

TloHgTHE O KHUCIIOTaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CriocoOpl MoTy4eHust BOJA0OPOaa
B JIabopaTtopuu

https://m.edso00.ru/C9TO9UCIP

31

[IpakTuueckas padora Ne 4 o
teme «Ilomydenue u cobupanue
BOJIOPO/IA, H3YUCHHE €TO
CBOWCTB»

https://m.edsoo.ru/SS3IWAX33K

32

Monspabiii 00bEM ra3oB. 3aKOH
ABoraapo

https://m.eds00.ru/M3KSO10QDQ

33

Brruncinenus o0béma,
KOJIMYECTBA BEIECTBA ra3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WM 00BEMY

https://m.eds0o0.ru/MXGOY304M

34

Brruncienus o0bEMOB ra3os 10
YPaBHCHHIO pCAKINN Ha OCHOBC
3aKOHA 00BEMHBIX OTHOIIEHUH
ra3oB

https://m.eds00.ru/9TQ8AXABY

35

dusnueckre U XUMHUYECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauui. [loustre 00
WHJIMKAaTOpax

https://m.edsoo.ru/IXB2W6IVL




37

Bona kak pactBopuTes.
HaCBIH_[CHHBIe 1 HCHACBhIIIICHHBIC
pactBopbl. MaccoBas 1071
BEILECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[Ipaktuyeckas padora Ne 5 o
teMe «lIpuroroBnenue
pacTBOPOB C ONMPEAEITEHHOMN
MAacCOBOM JI0JIEN paCTBOPEHHOTO
BEIIECTBA»

https://m.edsoo.ru/WXUKPAUOA

39

KonTtponsnas pabora Ne2 no
teme «Kucnopoa. Bogopon.
Boma»

https://m.edsoo.ru/IM7935DRY

40

OKcHIBL: COCTaB,
KJIacCH(UKAIUsA, HOMEHKJIATypa

https://m.edsoo.ru/STESJINAY

41

[Tosnydenune n XuMH4YECKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHUJIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHoBaHus: COCTaB,
KJ1accuguKanus, HOMEHKIIaTypa

https://m.edsoo.ru/SU397HUSC

43

[TonyyeHnue u XuMHUYECKUE
CBOMCTBA OCHOBaHUH

https://m.eds00.ru/GD9A28ROE

44

Kucnorsr: COoCTaB,
KJ'IaCCI/I(l)I/IKaI_[I/ISI, HOMCHKIJIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

HonyquI/Ie U XUMHWYCCKHEC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIATYpa, CIIOCOOBI

https://m.edsoo.ru/JISNUIMI9T]J




HOJIy‘-IeHI/ISI, XUMHNYCCKHUC
CBOICTBA

47

[Ipaktuyeckas padora Ne 6.
PCHIGHI/IG BKCHepI/IMCHTaJII)HLIX
3aja4 110 TeMe «OCHOBHEIC
KJIaCChI HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/58D13JF7V

48

FCHGTI/ILICCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COeqUHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O000I11IEHNE U CUCTEMATHA3 AN
3HAHUI

https://m.edsoo.ru/STBUOEEYN

50

KonTtponsnas pabora Ne3 no
TeMe "OCHOBHBIE KIIACCHI
HEOpPraHWYECKUX COCTUHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

[TepBbie TONBITKH
KJIacCCU(UKAUU XUMUYECKUX
aneMeHToB. [lonsTHE O rpymmax
CXOJHBIX JIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Tepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.
Menneneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuop1, TPyMIIbI, MOATPYIIIIBI

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifiep. M3oTombl

https://m.edsoo.ru/IMUDOMRSH

55

CTpOGHI/Ie QJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMCHTOB

https://m.edsoo.ru/T9SYNVEB2




[Tepuoaunueckoit cucremsl /1. U.
Menneneesa

56

XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA IO €r0 MOJIOKEHUIO B
[Iepnoaunueckoii cucreme /1. M.
MenpeneeBa

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [lepuoanueckoro
3aKOHa IJId Pa3BUTHA HAYKHU U
npaktuku. /1. 1. MenneneeB —
YYEHBIN, MTEIaroT U rpaXJIaHuH

https://m.edsoo.ru/SZDEXEQOP

58

PeseprubIit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAaHUH /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTtponbras padota Ne4 o
Teme «CTpoeHue aroma.
XuMmuyeckas CBsizb» /
Bcepoccuiickas npoBepoyHast
pabota

https://m.edsoo.ru/FTIZF99WF

60

BHCKTpOOTpI/IL[aTCJ'IBHOCTI)
aTOMOB XMMHYCCKHX 3JICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

HMNonnasg xumu4deckas CBs3b

https://m.edsoo.ru/3SY1RJKVI

62

KoBanentnas IoJIApHasa
XHUMHNYCCKas CBA3b

https://m.edsoo.ru/EOL3MT2AE

63

KoBanenrnas HEMOJIAIPpHAA
XUMHYCCKas CBA3b

https://m.edsoo.ru/9Y VR3FUXI

64

CreneHb OKUCICHUA

https://m.edsoo.ru/RA6CVXM66




OKHUCIINUTEIBLHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBHUTEJIHHBIC PEAKIIHH

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepBHrIit ypok. O600IICHNE 1
CUCTEMAaTHU3alus 3HaAaHUH 110

67 1 https://m.edsoo.ru/4ARH7M35NF
teme «CTpoeHue aroma.
XUMHYECKAA CBA3ZLY
Pesepsueblil ypok. O000IIIEHNE U

68 P M \I,H 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMATH3ALNS 3HAHUI
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. 1.
MenpneneeBa

https://m.edsoo.ru/ECRKA90OAY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XMMHYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEePUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYCCKUX BEIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Bunel xumMmuueckou CBA3U U
TUIBI KPUCTATUTMYECKHUX
pEmETOK

https://m.edsoo.ru/UI4YSCFRV

Kontponbnas padorta Nel no
Tteme «[loBTOpenue u
yriayOiieHne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

https://m.edsoo.ru/J4X87ZN212

KJ'IaCCI/I(l)I/IKaI_[I/ISI XHUMHUYCCKHUX
peaKHI/Iﬁ 110 Pa3JIMIHbIM
IIpHU3HaKamM

https://m.edsoo.ru/X8XAE7E2J

[TonsTue o ckopoctu
XUMHUUYECKON PEaKUU.

https://m.edsoo0.ru/6VLXCYY7N




ITonsaTre 0 TOMOTeHHBIX U
TCTCPOTICHHBIX PCAKIIUAX

[TonATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINUTEIILHO-
BOCCTaHOBHTEJILHBIC PEAKITHH

https://m.edsoo.ru/648 V11026

10

Teopus 2MEKTPOIUTHYECKON
mucconuanmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNonnbie ypaBHEHUS peaknid

https://m.edsoo.ru/VN2SBINI1R

12

XUMHUYECKHEe CBOMCTBA KHCIIOT
M OCHOBAaHUH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKOU
JIHCCOLHAIN

https://m.edsoo.ru/SHH81 Y VXI

13

XuMHJecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKOU
IHACCOLHAIINN

https://m.edsoo.rt/ETD5QTS4G

14

ITonsarue o TuapoJIn3eC coJient

https://m.edsoo.ru/9JFRAVESW

15

O000111IeHHE U CUCTEMATU3 AL
3HaHUH

https://m.edsoo.ru/FEEIZRMBG




16

[Ipaktuyeckas padora Ne 1.
«Pemenne
IKCIIEPUMEHTAIILHBIX 33131

https://m.edsoo.ru/7VXTFHIT4

17

KonTtposneHast padora Ne2 mo
TeMe «DIEKTPOJIUTHIECKAs
aucconyanus. XUMHAYECKHE
peaxkiuu B pacTBOpax»

https://m.edsoo.ru/9RKLZDNUX

18

OO01as XxapakTepucTUKa
rajoreHoB. XMUMHYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosnsaHast
KHCJI0Ta, XUMHYCCKHE
CBOICTBA, MOJTy4YEHHUE,
MIPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTrueckast pabota Ne 2 o
teme «llosrydenue consaHoM
KHUCIIOTBI, U3yYEHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Berurcienus o ypaBHEHUAM
XHUMHYCCKUX PEaKIU, eClIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO1ast xapakTepuCTHUKa
anemMeHToB VIA-rpymnmbl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpomnHbie MOIU(BUKALIUN
cepel. Haxoxnenue cepel 1 e€
COCIMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO




24

CepoBoa0opo, CTpOeHHUE,
¢bu3nvecKrue 1 XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHas
KHCIIOTA, (pru3nyeckue u
XUMHYECKHE CBOMCTBA,
MpUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKUE PEAKIINH,
JIeXKAaIIue B OCHOBE
MIPOMBIIIIJIEHHOTO crocoda
MTOJTYy4YEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollen cpeibl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenne MmaccoBoil noau
BBIXO/1a TTPOJIYKTA PEAKITUN

https://m.edsoo.ru/HSJE186WN

28

OO6mras xapakTepucTuKa
31eMeHTOB VA-rpynmnbl. A30T,
pacnpocTpaHeHue B pUpoe,
(buznueckue 1 XuMu4ecKue
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AmMuak, ero pusnueckue u
XUMHYECKHE CBOMCTBA,
MOJIyuYeHHUE U PUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas pabora Ne 3 mo
teMe «llonydyenne ammuaka,
W3y4YEHUE €ro CBOMCTBY

https://m.edsoo.ru/JORP64IF]




31

A30THas KHCIOTAa, €€
¢bu3nvecKrue 1 XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBanue HUTPATOB U
COJIEW AaMMOHHSI B KA4ECTBE
MUHEPAITbHBIX YI0OpEHHHA.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlEenl CpeJibl
COEJIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®docdop. Oxcua pocdopa (V)
u ¢ocdopHas KUCIoTa,
(1)1/131/1qu1<1/16 U XUMHWYECKHE
CBOWCTBA, MMOJY4CHUE

https://m.eds0o0.ru/GDQJSO3WP

34

Hcnonws3oBanue docdaTtoB B
Ka4eCcTBE MUHEPATBbHBIX
ynoOpeHuit. 3arps3HeHNe
MIPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/UAZ3HU65V

35

VYrnepon, pacpocTpaHeHUe B
npupoje, husnueckue u
XMUMHYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Okcuppl yriaepoaa, ux
(hbU3UYEeCKUEe U XUMHUYECKUE
CBOMCTBA. DKOJOTUMUECKHE
poOJIeMBbl, CBA3aHHBIC C
okcuzaoM yriepoaa (IV)

https://m.edso0o.ru/OXQAPGNCF

37

YronnHasg KUCIOTa U €€ COJIN

https://m.edsoo.ru/OHQHD6IPA

38

IIpakTuyeckas padora Ne 4 o
teme "[lomydenue yriekuciaoro

https://m.edsoo.ru/G2HZXQGCS8




rasza. KauectBennas peakuus
Ha KapOoHaT-HOH"

39

[lepBoHauanbHble NOHATUSA 00
OPraHNYECKUX BEUIECTBAX KaK
0 COEIMHEHHUSIX yriepoaa

https://m.edsoo.ru/30TI1Z109Z

40

Kpemuuii u ero coeqmueHus

https://m.edsoo.ru/75JXNHOI8

41

[IpakTnueckas pabora Ne 5.
PCHICHI/IG BKCHepI/IMeHTaJIBHBIX
3aja4d 1Mo TeMe «Baxkaeime
HEMETAJIJIbI U UX COCITUHCHU )

https://m.edsoo.ru/O7ESDOD77Z

42

KonTponsnas pabora Ne3 no
TeMe «BaxkHelnne HeMeTauIbl
1 UX COCIUHEHU»

https://m.edso00.ru/S85J9UGH?3

43

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTaioB. Meramndeckas
CBSI3b M METaJNIMYECKAs
KpUCTAJUTMYECKas pemIéTka.
duznyeckue CBOMCTBA
METAJIJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METaJlJIOB.
DNEeKTPOXUMHUYECKUIN P
HaMpPsHKEHUN METAIJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO1re cnocoObl MOTydeHus
MeTaioB. CIiiaBbl.
Beruncnenus mo ypaBHeHUSIM
XUMHUYECKHX PEaKIni, eciin

https://m.edso00.ru/G54GDQI2D




OJIMH U3 pCarCHTOB COACPKUT

MIpUMECH

46 [ToHATHE O KOPPO3UK METAUIIOB https://m.edsoo.ru/4FIGDOWOW

47 Illenoynbie METAIIIBI https://m.edsoo.ru/X1B4BPUW?2
OKXCHIBI U THAPOKCUIBI HATPUS

48 a AIPOKCHIBT HATP hitps://m. eds0o.r/Q4DX0G3U9
U KaJus
IllenoyHO3eMeNbHBIE METATIIIBI

49 . . https://m.edsoo.ru/REOCDYO0K6
— KaJIbIUUA U MarHum
Baxueiimue coenuHeHusa

50 https://m.edso0o0.ru/CJIR96CMZA
KaJIbIHAS
O00011eHNe U CUCTEMATU3 AL

51 . https://m.eds00.ru/OSPXGG1BE
3HAHUI
JKEcTKOCTE BOIBI M CIIOCOOEI €8

52 https://m.edsoo0.ru/WEMBFTTTP
YCTpaHECHHS
[TpakTruueckast pabota Ne 6 o

53 teMme "JKECTKOCTE BOIBI U https://m.edsoo.ru/NFIROKBS&J
METO/Ibl €€ yCTpaHeHus"

54 AnroMuHAN https://m.eds00.ru/9ZJSRD1TV
AMdoTepHBIE CBOIICTBA OKCHIA

55 Gorep a https://m.edsoo.ru/NISKIIOJ5
Y TUAPOKCH]IA

56 Kemneso https://m.edsoo.ru/F20NJR5SR
OKcHIpl, THAPOKCHIBI U COJIH

57 8 AP A https://m.edsoo.ru/IRTUBLAMP
xenesa (II) u xxenesa (I11)
O000I11IeHNE U CUCTEMATHU3ALIUS

58 Hf H https://m.edsoo.ru/NAON6HGKZ
3HAHUN
ITpaktuueckas padora Ne 7.

59 p p https://m.edsoo.ru/ZN7GOQSMX

Pemenne SKCIICPUMCHTAJIbHBIX




3a71a4 110 TeMe «Bakuenmue
METAJUIBI U UX COEIUHEHUS)

60

Boruncnenus no ypaBHEeHUsIM
XUMUYECKUX PEAKLUH, ECIIH
OJIMH U3 PEareHTOB JiaH B
M30BITKE WIIN COICPIKUT
npuMecH. Beruncnenus
MacCOBOM JJOJIM BBIXO1a
MIPOJIyKTa peaKkiuu

https://m.edsoo.ru/AYD2HESIY

61

O000I11IeHNE U CUCTEMATHA3 AN
3HAHUI

https://m.eds0o0.ru/BSTOVTKOP

62

KonTtponsnas pabora Ne4 no
TeMe «BaxHenme MeTaJuIbl U
UX COEINHEHUI»

https://m.edsoo.ru/703C804GN

63

BeniectBa u marepuael B
MOBCEIHEBHOM KU3HU
YyeJloBeKa

https://m.eds00.ru/OFI32JMT0

64

XUMUYeCKOe 3arpsi3HeHHe
OKpY’Karollel cpe/ibl

https://m.edsoo.ru/9ANGYEYQI

65

Ponp xumMuu B pPEUICHUN
9KOJIOTHYCCKHUX HpO6J'ICM

https://m.edsoo.ru/180Q203Y28

66

PesepBHbiit ypok. O600IeHEe
Y CHCTEMaTH3allus 3HAaHUH

https://m.edsoo.ru/DT1BAS5U4

67

PesepBHbiit ypok. O600mIeHe
Y CUCTeMaTH3allysl 3HAaHHH

https://m.edsoo.ru/P52TJZNXV

68

PesepBHrlit ypok. O600mIeHE
Y CHCTEMaTH3allus 3HAaHUH

https://m.edsoo.ru/TMK36TJZG




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHIH: aToM,
MOJIEKyJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJEKYJIsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAST Macca, MaccoBas JIOJII XUMHYECKOTO
JJIEMEHTa B COCTUHECHUH, MOJIAPHBIN 00BEM, XUMHUYECKash PEaKIIHs,
KIacCUUKAIMS ~ peakiuil: peakuud  COCAWHEHHS, PEaKIHUU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakiuu OOMeHa, 3K30- W
SHIOTEPMHUYECKHE PEAKITUH, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBas J10Jisl BelecTBa (MPOLIEHTHAs! KOHIIEHTpAIIKsI) B pacTBOPE

1.2

HUITIOCTPHUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATUHN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIs1 COCTABJICHUA (bOpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MACCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

onpeAciiAiTb  BAJICHTHOCTL aTOMOB  JJICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIIUU (HO quci1y U COCTaBy

Y4YaCTBYIOIIMX B peaKIH BELIECTB, 10 TEeMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MAacCCOBYIO JIOJIO XHMMHYECKOTO 3JIEMEHTa 1Mo (popmyse

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh ECTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOJII0/IEHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, OSKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxHeime NpeacTaBUTENN HEOPraHUYECKHUX BEIIECTB)

2.1

PaCKpbBIBATh CMBICII OCHOBHBIX XWUMHWYCCKUX TIOHSTUH: OKCHun,

KHCJ10Ta, OCHOBAaHHEC, COJIb

2.2

OTIPENENIATh NMPUHAAICKHOCTh BEIIECTB K OMNPENENIEHHOMY KJaccy

coenuHeHul no popMynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTraHNYCCKHUEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHMCHIBATh) OOIIHE XHWMUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/Iasi OMHCAaHUE MpUMepaMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

ITPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHMHUYCCKHX

IPEBpaLICHUH B pa3IMYHbIX YCIOBUSIX

2.6

cleoBaTh MpaBWIaM IOJIb30BaHUSA XHMHYECKOM Tmocyaod U
1abopaTopHbIM 000PYAOBaHUEM, a TaKXkKe MpaBHUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKLUHUSMHU IO BBIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPaHHIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPOJa), IPUTOTOBICHUIO
pacTBOPOB C OMNPENECIEHHON MaccoBOM [0Jiell PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTanenH, METUIOPAHK U IpyTue)

2.7

IMPOBOAUTD paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

[Io Tteme: «llepmommueckuit 3axkoH u llepmommueckas cucrema
xumudeckux snemeHToB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaKkum»

3.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHWYCCKUX MOHSITHM: AApO aTroMa,

BHGKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IB, paanuyc aroma,




XUMUYECKasi CBSI3b, MOJIApHAs U HEMNOJIsIpHAas KOBAJCHTHAs CBS3b,
AJIEKTPOOTPUIIATEILHOCTh, HMOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/IIII/IPOBaTI) XUMHNYCCKHUE JJICMCHTBI

33

OTIMCBIBATh U XapaKTepu30BaTh Ta0IMuHyt0 Gopmy [leproanueckoii
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: DPa3jinyaTh MOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» B «OO0JIBIITIE) MEproabI

34

packpsiBaTh cMmbici Ilepumoamueckoro 3akona [[.M. MeHnneneesa:
JACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYCCKUX JJICMECHTOB oT nux TIOJIOKCHUA B

[Iepnoguueckoil cucreme

3.5

COOTHOCUTh O00O3HAYEHMs, KOTOpPbIE WMEIOTCSI B  TaOJHIle
«Ilepnognyeckass  cucrtemMa  XUMUYeCKUX  dnmemeHTtoB ..
MeHpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sjapa, oOiiee dYucio

AJIEKTPOHOB U pacnpeeNieHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

ONpeCAciIsATb CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OTIPENIeNIATh BHUJI XMMHYECKOW CBS3U (KOBAJICHTHAs W HOHHAs) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo u XumMudeckas pCaKmus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHATHI: pacTBOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3JICKTPOJIHUTHYCCKAs AUCCOLHALN,
pCaKkiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCECHC,
O6paTI/IMLIe 151 HeO6paTI/IMLIe pCaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBUTCIIbHBIC peaKkiuu, OKHCJINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(i)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJICHTHaH, HOHHAas,




METaJIJINYECKast), KpPUCTAJUIMUECKasi pelI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATh B3aWUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUMN U

IMPUMCHATDH OTU IOHATHUA IPU OIMMCAHUHN BEIICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKpBIBATE CYHIHOCTb OKHUCIIUTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKHI/If/'I

MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOIO OajaHca ITUX pPeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

IIo temam: «HemeTamnel m nux COCAUHCHUS» U «MeTtanael U UX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) oOOmIME W cHelH(HUYecKue
XMMHYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOITBEPKIast
OTNHMCAaHHWE TMpPUMEpPaMH MOJIEKYJISIPHBIX U HWOHHBIX ypaBHEHUI

COOTBETCTBYHOIINX XUMHYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBSA3H MCXKAY BEIICCTBAMU Pa3JIMYHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUAX
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cleoBaTh MpaBWIaM IOJIb30BaHUA XUMHYECKOM TMoCcyaod U
1a00paToOpHBIM 000PYAOBAHUEM, a TaKXKe MpaBUiiaM OOpalleHus ¢
BELIECTBAMU B COOTBETCTBHUH C HMHCTPYKUHUSMHU IO BBIMOJIHEHHUIO
71a00PAaTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOUPAHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOI'O rasa)

2.5

IPOBOAUTH PEAKIHH, IOITBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MUYHBIX BEIIECTB: PAClO3HABaTh ONBITHBIM IyTEM XJIOPUA-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Cyibdar,
TUJIPOKCUMOHBI, KATHOHBl aMMOHMSI, MOHBI H3yYEHHBIX METaJJIOB,

IMPUCYTCTBYIOIHEC B BOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCIICCTB

ITo Teme: «XuMHSA U OKpyXKaroIias cpeia»

3.1

PACKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX MOHSATHH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB




3.2

HpI/IMeHSITB OCHOBHBIC OHepaI_II/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CB513€I>’I — A I/ISy‘-IeHI/ISI
CBOﬁCTB BCHICCTB U XMUMHYCCKUX pCaKHHﬁ; eCTGCTBeHHOHayLIHI)Ie
METOJIbI TIO3HAHUS — HAONIOJICHWE, M3MEPEHHE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHUU B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3HUECKUE CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonstHe 0O METOJaX IIO3HAaHUA B XUMHH. Yucteie B€OICCTBA U CMECH. Crioco0n1

pa3aeneHust cMecen

1.3

ATOMBEI H© MOJICKYJIbI. XumMuueckre dieMeHTH.. CHMBOJIBI XHUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckasi popMyina. BaleHTHOCTh aTOMOB XUMUYECKUX JIE€MEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MOJIEKyJIsIpHass Macca. MaccoBasg [0 XHMHYECKOTO

9JIECMCHTAa B COCAMHCHNU

1.5

KonnuectBo BeniectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl W 4YHCJa CTPYKTYPHBIX €IWHHMI] BemiecTBa. Pacu€rel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHUE ABJICHUS. XUMHUUYECKasi peakius U e€ mpu3HaKu.
3aKOH  COXpaHEHHMs  Macchl  BeHIeCTB.  XHUMHUYECKHE  YpaBHEHHS.
Knaccudpukanuss  xuMuueckux  peakuuil  (COCAMHEHHS,  Pa3JIOKEHHUs,

3aMelieHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYAOH, C
npaBUIaMU pabOTHI B TaOOpAaTOPUH U TpUEMaMHU oOpalIeHus ¢ 1abopaTOPHBIM
o0opy/noBaHHEM, H3Yy4€HHE U OlUcaHue (PU3UYECKUX CBOHCTB 00paslioB
HEOPraHWYECKUX BEIICCTB, HaONogcHHEe (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTICHHE U KOHJEHCAIIUs BOJIbI) U
XUMUYECKUX (TOPEHHE CBEYM, NPOKAIMBAHUE MEJAHOW MPOBOJIOKH,
B3aUMOJICKCTBHME MeJla C KHCIOTOW) SIBJICHWH, HAOIIOJCHHE M OIHCaHHE
NPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakuuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTBI C XIOPHAOM Oapus, pa3lioKeHHe

ruapokcuaa meau(Il) mpu HarpeBanum, B3auMOIEHCTBUE KeEI€3a C PACTBOPOM




conu meau(1l), m3ydenne crioco6oB pasesieHus cMecel (C MOMOIIBI0 MarHUTA,
(bunbTpOBaHUE, BBIMMAPUBAHUE, AUCTUILIALUSA, XpoMaTorpadus), mpoBeIeHue
OUMCTKH TIOBAPEHHON COJIM, HAOIIOJCHWE H ONHMCAaHUE pPe3yJIbTaTOB
IIPOBE/ICHUS OMBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAaCChl, CO3/IaHHE

MOJIENIeN MOJIEKYI (1IapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocrtoe
BemiecTBo. HaxoxkmeHne Kucaopoaa B MpHpoe, PU3NUECKUE M XUMHUIECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kucinopoaa. CrnocoObl
MOJTy4eHHs KUCIIOpoJa B J1a0OpaTopuu M IpoMBIIUIeHHOCTH. Kpyrosopor

KHcIopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TermnoBoil 3¢(deKkT XUMHUECKON peaklMH, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- ¥ DHJIOTEPMUYECKUE PEAaKIHU. TOIIMBO: yroiab U METaH. 3arps3HEHHUE

BO3/IyXa, YCWJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOsI

2.3

Bonopon — anemeHT u npocroe BemecTso. HaxoxaeHue Bogopoa B PUPOJE,
¢usnueckre U XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOObI MOTYy4eHHS.

Kuciote! 1 conu
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Monspabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacslinienHble 1 HeHaChIIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast [ojis BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI.
OcHoBanus. Poss pacTBOpoB B MpuUpOJie U B KU3HU ueioBeka. KpyroBopor
BOABl B MpUpoAe. 3arpsi3HEHUE MpUPOAHbIX BojA. OXpaHa U OYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coemuHeHuit. Oxcuapl. Knaccudukaruys
OKCHJOB: coJjieoOpa3yomiue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) U
HecolieoOpazyromue. Homenknarypa okcunoB. OU3NYECKUE U XUMHUYECKUE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPaCTBOPHMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. Pu3nyecKue U XUMUYECKUE CBONCTBA

ocHoBaHui. [loiryuenne ocHoOBaHMM

2.8

Kucnotsl. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHE cBoMcTBa KuUCIOT. Psan aktuBHocth MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa coseil. @u3nyeckue U XMMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien

2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHWMHUYECKUN JKCIEPUMEHT: KAayeCTBEHHOE OIIPEICIICHHE COICPKAHMS
KHCJIOpOJia B BO3MyXe, MOJIydeHUE, cOOMpaHHe, pacliO3HAaBaHUE U U3yUCHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IEHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOSHUKHOBEHHUS U IPEKpallleHUs TOpeHus (IoKapa), 03HAKOMJICHHUE C
oOpa3llaMu OKCHJIOB M OINMCAHME HUX CBOMCTB, IMOJIyd€HUE, cOOHpaHue,
pacrno3HaBaHUe W W3Y4YE€HHE CBOMCTB BOJOpPOAA (TOpEHHUE), B3aUMOJEHCTBHE
BOJIOpOJIa C OKCHJIOM meau(1l) (BO3MOXHO HCIIOJIb30BaHNE
BHJIEOMATEpHUAJIoOB), HAOMIOAEHHE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C  Pa3JIMYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpuemM u KamplueMm) (BO3MOXXKHO UCIIOJIb30BAaHHE BHUICOMATEPHUAIIOB),
OTIpeJieNieHue PacTBOPOB KHUCJIOT M IIEN0Yed ¢ TMOMOINbI0 HHIUKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOMO/IeHNe W3MEHEHUS OKpacKU HHAMKATOPOB B pacTBOpax KHCIOT U
nienouei, n3ydeHue B3aumoaecTBus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTa/llaMH, peakuuid HeWTpanuzaluy, MoJydyeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajula JApPYyruM H3
pacTBopa COJIH, pelleHne SKCIEPUMEHTANBHBIX 3a7ad 1o Teme «Baxueiimue

KJIaCChl HCOPraHM4CCKUX COC,Z[HHGHHﬁ))

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKM KIACCH(PHUKAIUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
TPYIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENbHBIE METaIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am¢oTepHbIC

OKCHUIBbI U TUAPOKCHUIBI

3.2

[lepuognueckuit 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX SJIEMEHTOB
.M. MenneneeBa. KopoTkomepuoanas M UIMHHONEpUOIHAs (OPMBI
[lepuonnueckont cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA




33

Crpoenue aromoB. CoctaB aToMHbIX sifep. M3oTonbl. Dnexrponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK AaTroMOB TeEpBbIX 20 XWMHUYECKHX DIIEMEHTOB
ITepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XMMMUYECKUX JIJIEMEHTOB,
METAJUIMYECKUX WM HEMETAUIMYECKUX CBOMCTB IIO TpyIIIaM M IMEpPHOJAM.
3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbI XMMHUECKUX
AJIEMEHTOB JUISl Pa3BUTHS Hayku W npakTuku. .M. MenneneeB — yuyéHblid u

IpakJIaHUH

3.5

Xumudeckasi cBa3b. KoBaneHTHass (MOJsipHAs W HEMOJSpPHAsi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIEMEHTOB. MloHHAs CBA3D

3.6

Crenenb oxkuciaeHus. OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkmuu. Hpoueccm

OKHCJICHMS B BOCCTaHOBJICHMUA. OKHUCINTEIIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe O0O0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHJA IMHKA C PacTBOPaMHM KHCIOT U
LIeJI04Y€el, TPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluu pas3iokKeHUsl, COETUHEHUS)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO 1 XUMHUYCCKasA pCaKusl. HOBTOpeHI/IC

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XMMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMUMHYECKUX DJIEMEHTOB MEpPBBIX TPEX MEPHOJOB, KalWs, KalblUsS U UX
COEIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3lieMeHTOB B [lepuonuueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA:. BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBa OT THUIIA KpHCTaHHquCKOﬁ
peH_IéTKI/I U BHJa XUMHYECKOM CBSI3H. KﬂaCCI/Iq)I/IKaLII/IH U HOMCHKJIATYypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaH 151 TpI/IBI/IaJ'ILHaH). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMNXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCHHHCHHﬁ, IFCHCTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMU4ecKUX peakluid 1Mo pa3IudHbIM MPU3HAKaM (110 YHCITY
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, IO
U3MEHEHUIO CTEIICHEN OKHUCIICHUS XUMHUYECKUX 3JIEMCHTOB, I1I0 O6paTI/IMOCTI/I,
M0 Y4YacTHIO KaTajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYICCKOM pcakuuu

1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTre o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTme o0 XMMHYECKOM
paBHOBecHH. DaKTOPBI, BIMAIOINIME HAa CKOPOCTh XMMHYECKOM pEaKUUu U

IMOJIOKCHUEC XUMHUYCCKOTIO paBHOBECH A

1.5

OKHCIANTENbHO-BOCCTAHOBUTENBHBIE  pEaKlUu,  3JIEKTPOHHBIM  OamaHc
OKHUCJIMUTEIbHO-BOCCTAaHOBUTENbHON  peakuuu. CocTaBieHuEe ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUM C HCIOJIBb30BAHHEM METOJa

9JIEKTPOHHOTO OajaHca

1.6

Teopust INEKTPOTUTUYECKON TUCCOLUALNN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTI/IOHBI, aHHOHEL. MexaHu3m Jucconrannu BEMIECTB C pa3JIMYHbBIMU BUJaMU
XUMUYecKoH cBsi3u. Crernenp aucconuanuu. CUIbHBIE U CI1a0bIe JIEKTPOJIUTHI.
Peakiuu nonHoro o6mMeHa. YCIoBUs MPOTEKAHUS PEAKIIMid HOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHBIE ypaBHEHUs peakuuii. CBOWCTBa KHUCIOT,
OCHOBaHMUH M COJICl B CBeTE TMPEACTABICHUA 00 3JIEKTPOIMTHICCKOU

nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPHUCTaIMYECKUX
pEeIETOK HEOPraHUYECKUX BEIECTB — METaUIOB M HEeMeTauioB (rpadura u
anMasa), CJIOXKHBIX BEIIECTB (XJIOpUJA HATpHsl); UCCIIEOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuud OT BO3JIEHCTBUS PaA3IUYHBIX (HaKTOPOB;
UCCIIEJIOBaHHE  3JEKTPONPOBOAHOCTH  pPacTBOPOB  BEUIECTB, Ipoliecca
JUCCOLMAIMU  KUCJIOT, WIeJo4Ye U cojell (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); IPOBEICHUE OIMBITOB, WUIIOCTPUPYIOUIUX MPHU3HAKU
MPOTEKaHUs peaKuii HOHHOTO 0OMeHa (0Opa3oBaHHe OCajKa, BbIICICHHE rasa,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WILTIOCTPUPYIOLUIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, peakluy Pa3ioKeHHUs, COSTMHEHHS);
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBI0 KAaue€CTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCpUCTUKAa TaJIOT'CHOB. Oco0OeHHOCTH CTPOCHUA AaTOMOB,

XApPaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/IC )51 (I)I/I3I/IquKI/Ie CBOMCTBA




MPOCTBIX BEIIECTB — rajoreHoB. XUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa
(B3auMozelicTBHE ¢ METaUIaM{, HEMETaJJIaMH, 1el04amMu). XJI0POBOJOPOI.
Consgnas KHCJIOTa, XHMHUYCCKHC CBOfICTBa, MOoJIydeHueC, IMPHUMCHCHUC.
JelictBue xJiopa ¥ XJOPOBOJOPOJA HAa OPraHu3M 4YesjoBeKa. Baxneinmue

XJIOPUABI 1 KX HAXOXKICHUC B IPUPOJLC

2.2

OO6mas xapaktepuctuka 3eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u pusnueckre cBONCTBa
IOPOCTBIX BEIIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPONHBIE MOJIU(UKALNN
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)I/ISI/I‘~IGCKI/IC M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBHUTCIN
KHCJIOTHBIX OKCHUJIOB. CepHasl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ A XUMHUYECKHE CBOMCTBA
(oOmMe kak mpecTaBUTENsl Kilacca KUCIOT U crienuuyeckue). XuMUIecKue
peaxiuu, Jekalye B OCHOBE NMPOMBIIIIEHHOTO Ccroco0a MoJydeHusl CepHOU
KHCJIIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, KQYE€CTBCHHAsA PCAKIUA Ha
cynbdar-uon. HaxoxmeHue cepsl 1 €€ COCTMHEHUH B IpUpoje. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIOMEeH Cpeabl COSTUHEHUSAMH CEePhl (KUCIOTHBIE JOXKIH,

3arpsi3HeHuE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILeHUs

2.3

OO6mrast xapakTepucThKa 37eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHblE€ CTENEHU OKHUCIEHUS. A30T, pacIpoOCTpaHEHUE B
npupoae, puzndeckue U XuMuueckue cBoiictsa. KpyroBopot azoTa B npupoje.
AmMuak, ero (u3MyYecKue M XUMUYECKHE CBOWCTBA, MOJY4Y€HHE U
npumenenrue. Coin amMMOHHUA, UX (U3HUECKHEe W XHMHUYECKUE CBOMCTBA,
npuMmeHnenue. KauectBeHHas peakiys Ha HIOHbl aMMOHUS. A30THAas KUCIIOTa, €
noJiyuyeHue, pu3ndeckre U XuMUYecKue cBoicTBa (00mHe Kak mpecTaBUTeNs
Kjacca KHUCIOT U crnenuduueckue). lcmnonb3oBaHue HUTPATOB M coJied
aMMOHHMSI B Ka4€CTBE MUHEPAJBHBIX yHOOpeHHil. XUMHUYECKOe 3arps3HeHue
OKpYKaroIlel cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK]IU, 3arpsi3HEeHHE

BO3/yXa, MOYBBI U BOJIOEMOB)
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docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUYECKUEC
cBoiictBa. Oxcun dochopa(V) u dochopHas kucnora, (QpuU3MUECKHE U
XMMHYECKHEe CBOWCTBa, mosydyeHue. Mcronb3oBanue ¢ochaToB B KadecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakTepucTuka s1eMeHTOB IVA-rpynmnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHA. YTIEpOJ, aUIOTPOIHbIE

MOAU(DUKAIIK, PACIpOCTpaHEeHHE B Hpupoje, (U3NYECKHe U XUMHUYECKUE




cBoiictBa. Ancopouus. Kpyrosopot yraepona B npupoe. OKcusl yriaepoaa,
X (pU3MYecKre U XMMUYECKUE CBOWMCTBA, JCWCTBUE HA JKUBBIC OPTaHU3MBI,
MOJIy4eHHUE ¥ MPUMECHEHHE. DKOJIOTHYECKUE MPOOTIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa(IV); rumore3a 1100aTbHOTO TOTEIUICHUS KJIMMATA; MaPHUKOBBIM
apdekt. YronpHas KuCIOTa W €€ CONMM, WX (PU3UYECKHE W XUMHUYCCKHE
CBOWCTBa, MOJy4YCHHE W TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
WoHbI. Vcronp30Banre KapOOHATOB B OBITY, MEAHMIIMHE, TIPOMBIIUICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, STHJIEH, ALETWIEH, 3TaHOJI, TIHUIEPUH, YKCyCHas
kucioTa). MIx coctaB m xummuueckoe crpoeHue. [lonstue o OGuonornuecku
BAJKHBIX BEILIECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
yeloBeKa. MarepuaibHOe €IUHCTBO OpPraHMYECKUX W HEOPraHu4YecKHX

CcoeqUHEHNN

2.7

Kpemuuii, ero ¢usmueckue #u XUMUYECKHE CBOWMCTBA, IOJyuY€HUE U
npuMeHnenne. CoequHeHus KpeMHus B mpupoje. OOmme mpeacTaBieHus o0
okcune kpemuusA(I1V) u kpemuueBoit kucnore. CHIUKATHI, KX MCTOJIb30BaHUE
B ObITYy, MeAMIMHE, NPOMBIIUICHHOCTH. BaxHelue CTpOUTENbHBIC
Marepuaibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpoGmembl
0€30MacHOTO HUCHOJB30BAaHUSI CTPOUTEIBHBIX MaTepHaAlOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMUYECKUHN 3KCIIEPUMEHT: M3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJIIHOM KHUCJIOTHI; IPOBEICHUE KAYECTBEHHBIX PEaKIMil HA XJIOPUI-
UMOHbl M HAONIOICHWE NPU3HAKOB HMX MPOTEKAHUS; OIbITHI, OTPAKAIOIINE
(u3nyecKkre U XMMHYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUN (BOZMOKHO
UCIOJIb30BaHUE BUJCOMATEPHATIOB); O3HAKOMIICHHE C OOpa3lamMH XJIOPHIOB
(ramoreHuioB); O3HAKOMJICHHE C OOpa3mamMu cepbl U €€ COCOUHEHHSIMHU
(BO3MOXKHO HCIIOJI30BAHME BHJIEOMATEPHANIOB); HAOMIOACHHE Ipoliecca
oOyriuBaHUs caxapa MoJ JAeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOI KHCIOTHI;
U3y4eHHEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIOTHI, IPOBEICHUE
Ka4yeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaOMIOJeHHWEe TNpu3HaKa &
MPOTEKaHUs; 03HAKOMJIEHHE C (PU3NYECKUMU CBOIICTBaMU a30Ta, pochopa u ux
coenmMHEHUN (BO3MOXKHO HCMOJB30BAaHUE BHIEOMATepUaoOB), oOpa3mamu
a30THBIX U (HOCPOPHBIX yAOOpeHUi; molydeHune, coOupanue, pacro3HaBaHue
U U3y4€HHE CBOMCTB aMMMaKa; MPOBEJECHUE KAU€CTBEHHBIX PEAKIUN HA HOH

AMMOHHUA H (bOC(I)aT—I/IOH U H3YYCHHUC TIPU3HAKOB HUX IIPOTCKAHU,




B3aUMO/ICICTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO (BO3MOYXKHO
HCIIOJIb30BAHNE BUIECOMATEPHUAIIOB); H3YYEHUE MOJEIEH KpUCTAIIIMYECKHX
pemérok anMasa, rpadura, (QynaepeHa; O3HAKOMJIEHHE C IIPOLIECCOM
azcopOLuu pacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IIPOTHBOIa3a; MOJydeHUe, cOOMpaHue, pacllO3HABaHHE U U3Y4EHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; MpOBEACHUE KadeCTBEHHBIX pEaKUuii Ha KapOoHAT- |
CUJIMKAT-UOHBl M M3yYECHHE IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIICHHE C
IPOAYKUMEN CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a7a4 o TeMe «BakHeHIe HeMeTaJUTbI U UX COSIMHEHMS

Mertannsl 1 ux COCINHCHUA

3.1

OO0mas xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosnoxeHus B Ilepuonnmueckoil cucreMe XMMHYECKMX 31emMeHToB J[.M.
MenneneeBa u crpoeHust aToMoB. CTpoeHre MeTaIIOB. MeTaimnueckasi CBsI3b
U MeTajindyeckas KpHCTaJuIMyecKash pemeéTka. OIEKTPOXUMHYECKUH psif

HaIpsHKEHUH METaJUIOB
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dusnyecKkue U XUMUIECKHE CBOMCTBA MeTautoB. OOIIHe CIToCOOBI ITOTydeHUs
MeTayutoB. [ToHsTHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMCHCHHE

B OBITY U MPOMBIILJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cCUCTEME XUMHUYECKHX
anemenToB /.M. MenneneeBa; CTpOCHHE UX aTOMOB; HAX0XJCHUE B IMPUPO/IC.
dusnvecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCHIbI
U THAPOKCUIBI HAaTpus W Kaius. [[puMeHEHHE MICIIOYHBIX METALIOB M HX

COEeIUHEHNN
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IllenoyHo3eMenbHbIE METAIBl MarHuii W KajJdblUi: IIOJOXKEHHE B
Ilepuomnueckoit cucreme xumMudeckux 3nemMeHToB J[.M. MeHneneesa;
CTPOEHUE MX aTOMOB; HaxoXkjeHue B mpupoje. Ouzndeckue U XUMUUYECKUE
CBOWCTBA MarHusi W KaJblius. BakHeWmne coenuHeHHs KalblIus (OKCHUI,

TUAPOKCHU, coin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AIIIOMUHHN: TIOJIOXKEHHE B HepHOﬂquCKOﬁ CUCTCMC XMMHNYCCKHUX JJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMa; HAXOXKIACHHUC B IIPUPOIC. duznyecKkue u
XHMHUYECKHE CBOMICTBA AaIIOMHUHMUSL AM(I)OTepHHC CBOMCTBAa OKCHAA H

TUAPOKCH A A TFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMuueckux 3iaemeHToB J[. 1.

MeHneneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B MPHUPOIAC. dusnueckue u




XUMUYECKUE CBOMCTBA sxene3a. Okcuipl, rugapokcuabl U coiu xenesa(ll) u

xene3a(Ill), ux cocra, cCBONCTBA U MOTYYECHHE

3.7

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3LaMi METAJLIOB U CILIABOB,
uX (U3NYECKMMHU CBOWCTBAMU; M3YYEHHUE PE3yAbTaTOB KOPPO3HU METAJUIOB
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHoCTEN
B3aMMOJCHCTBUS OKCHMJA KajlbLUid U HaTpus C BOJAOM (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEPUAJIOB); UCCIEIOBAaHUE CBOMCTB JKECTKON BOJIBI;
npolecca TOpPEeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCHOJb30BAHUE
BHJICOMATEPHAJIOB); TPU3HAKOB POTEKAHNS KAUECTBEHHBIX PEAKIINN Ha HOHBI
(MarHus, Kanplivg, amoMuHus, nuHka, skenesa(ll) u xeneza(Ill), meau(Il);
Ha0JII0/IeHNE U ONTMCaHKE MPOLECCOB OKpAIIMBAHUS JTAMEHN HOHAMU HATPHS,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BHUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEpHBIX CBOWCTB TMAPOKCUAA AIFOMMHMS M THAPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANBHBIX 33/1a4 1o TeMe «BakHelne MeTaibl

1 UX COCIUHCHU)

XHUMHS M OKpYKaromias cpeia

4.1

HoBsie maTepuansl 1 TeXHOJIOTMU. BelecTBa 1 Marepualibl B MOBCEAHEBHOM
YKU3HU YesloBeKa. XUMUS U 37I0pOBhe. be3omacHoe ncnonp30BaHue BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBast momoImp Mpu XUMHYECKHX OXKOTax U

OTpPAaBJIICHUAX

4.2

OCHOBBI ~ 9KOJIOTMYECKOH  TIpaMOTHOCTH.  XHUMHUYECKOE  3arps3HEHHE
okpyxatomei cpeabl [IJIK. Posib XuMuu B pelieHu 3K0JIOTHYECKUX TPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, He(Th),

OPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMHUYECKUM SKCIICPUMCHT: U3YUCHUC 06p33HOB MaTcpuaoB (CTCK.]'IO, CIIJIaBBbI

MCTAJIJIOB, IIOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HAaBAa€MOCTH SIBIGHUM NPUPOJbl, TOHUMAaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKON HAYKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTyphl U NPaKTUYECKOU
NeITENbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAay4YHBIX MCTOJIaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPECTUYCCKHUX METOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  JJId

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATLHON NEATeIbHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTH)KCHUSX
XMUMUYECKOH HAayKH, YTO IMO3BOJUT OOyJArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyamymed  mpodecCHoHaIbHOU
NEeSITEeIbHOCTH ¥ CIEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npoWIBHOTO TpeaMeTa NpHU Tepexoje Ha YPOBEHb CPEIHETO

o01ero o0pa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUEC IIPUMCHATDH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

BaO)XHEHIINE XUMUYECKUE MOHATHS: XMUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CI0XKHOE BELIECTBO, OJHOPOAHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTEIBHBIE aTOMHAs U MOJEKYISIpHas
Macchbl, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUECKas
peakuys, peakUuu COCIUMHEHMs, PEaKUUH pPas3JIOKEHUs, pPEaKLuu
3aMellleHHs], peaklul oOMeHa, TEeIUIOBOM 3((EeKT peakiuu, K30- U
9HAOTEPMHUUECKNE PEAKIMH, PACTBOP, MAcCOBasl OISl XUMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad HOJIA W  MPOUCHTHaA




KOHIICHTPALUA BEUIECTBA B PACTBOPE, AP0 aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aTOMHas OpOuTa b, PaJHyC aTOMa, BaJEHTHOCTb, CTEIECHb
OKHUCJICHMs], XUMUYECKas CBS3b, JJIEKTPOOTPULIATEIILHOCTD, IOJISPHAS
Y HENOJSAPHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs], MIOHHAs, METAJUIMYECKasl,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEJIEKTPOJIUT,
IEKTPOJUTHYECKAs MCCOLUALNs, PEaKUUM HMOHHOIO0 OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUW,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE W BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peaKIHu,
CKOPOCTb XUMHYECKOW peakuuu, karanuszarop, IIJK, kopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUU  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJUTUYECKOU JTUCCOIHAITIN

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TMPAaBWJIBHO WCIIOJB30BaTh HW3YYCHHBIC BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TIPOJYKTHI  MEpepabOTKU  MPHUPOJTHBIX  HUCTOYHHUKOB
YTJII€BOIOPOIOB (YIJIsl, TPUPOIHOTO ra3a, HeTH) B OBITY, CEIbCKOM
XO3SCTBE, HA MPOM3BOJCTBE M TOHWMAHHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB JUIi  OpraHM3Ma  YeJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHHUE BEIIECTB M XUMHUYECKUX IMPOIECCOB Ha

OpraHu3M YCJIOBCKA U OKPYKAIOLIYIO IIPUPOJHYIO CPEAY

3.2

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYTIUX

y‘le6HBIX IpeaMETOB
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HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOPMALUU
0 XMMUM (HaydHas U Hay4YHO-TIONMYJISpHas JUTeparypa, CIOBapH,

CIIPAaBOYHHMKHU, HHTEPHET-PECYPCHI)
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YMCHHC 0OBEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BCHICCTBAX, HUX
NpeBpaliCHUAX W  [MPAKTHYCCKOM MMPUMCHCHHUU n  yYMCHHUC

HCIIOJIb30BaTh €€ s peuIcHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4




Biianenue ocHOBaMM MOHATHWHOIO anmapara U CHUMBOJHAYECKOIO
SI3bIKa XUMHH JIJIs1 COCTaBJICHUS (DOPMYIT HEOPraHMYECKHX BEUIECTB,
YpPaBHEHUN  XMMHUYECKUX PEAKUUN; OCHOBAMH XHMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHaiibHOIN)

YMeHne 0ObSICHATH CBSI3b MOJIOKEHHsI eMeHTa B [leproanyeckoi
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB
XMMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOliee 4Yucio
UIEKTPOHOB), PACIPENECIICHUEM D3JIEKTPOHOB IO JHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEpUOa0B, KaJIUAd U KaJIbLUA

IIpencraBnenue O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX IJIEMEHTOB (pauyc aToMa, JIEKTPOOTPUIIATETLHOCTS ),
MPOCTHIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lTepuognueckoit cucrtemMe (B MallbIX TMEpUOAAX H  TJABHBIX

MOArpYIIax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYECKHUE IJIECMCHTBI

7.2

HEOPraHN4YCCKUEC BCIICCTBA

7.3

XUMHNYECKHUEC pCaKIINU

YMeHue onpenensiTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsal

HOHa

8.2

BUJ XMMUYECKOM CBSI3U M THUI KPUCTAJUIMUECKON CTPYKTYpHI B

COCAUMHCHUAX

8.3

XapakTep cpelibl B BOJHBIX paCTBOPax BeUIeCTB (KUCIOT, OCHOBAHUH)

8.4

OKHUCJIUTCIIb U BOCCTAHOBUTCIIb

YMeHue XapaKTCpu30BaTb (bHSH‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOpOJa, Tpadur, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHMH,

KaJIbIIUHA, aJTIOMHHHH, KEJIe30)

9.2

CIIOHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJA, OKCHABI U THUIPOKCHIBI
metainoB [-IIA rpymnm, amromunus, meau (11), nunka, xenesa (I u

III), oxcunst yruepona (II u IV), kpemuus (IV), azota u docdopa (111




u V), cepot (IV u VI), cepnHucras, cepHas, a30THUCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBAsE KHCIIOTA U UX COJIH)

MpPOTHO3MPOBAaTh M  XapaKTEpU30BaTb CBOMCTBA BEIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa U CTPOCHHA, NPUMCHCHUC BCIICCTB B

03 3aBUCHUMOCTH OT HMX CBOWMCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIISATh MOJIEKYJIIPHBIC U MOHHBIC YPAaBHEHUSI PEaKIIUH,
B TOM YHCJIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOITBEPKIAFOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMU
11 YMeHue BIUUCHATh (IPOBOAUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYSIPHYIO M MOJIAPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COCAMHCHUHT
11.2 MAaCCOBYIO J0JIIO BEIIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 M0 YpaBHEHUSIM XHMHUYECKHX PEAKIMA W HAXOJUTh KOJMYECTBO
' BEIIECTBA, 00bEM M MAcCy peareéHTOB WUJIU MPOIYKTOB PEAKIIUU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH HAy4yHOT'O0 TMO3HaHUSA (HaAOIIOIEHUE,
121 HU3MEPEHHE, SKCIICPUMEHT, MOJCIIUPOBAHNE) TIPU U3YyUCHUH BEIISCTB
' U XMUMHYECKUX SIBJICHHM; yMeHHe chOpMyIupoBaTh MpodiemMy u
PEUIOKUTH MYTH €€ PeIIeHUs
122 0e30macHOil pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKON
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBUIaMu 0e301acHoOro oOpareHus c BEIISCTBaMU,
UCIOJIb3YEMBIMH B MOBCEIHEBHOM KU3HU, IIPABUIIAMH TOBEICHUS B
123 Hensix cOepekeHUs 370POBbsl U OKPYKAIOIIEH MPUPOIHON CPEIbl;

INOHUMAHUEC Bpcaa (OHaCHOCTI/I) BO3JCHCTBHUS Ha KUBBIC OpraHnu3Mbl
OHpC)ICJ'IéHHLIX BCIICCTB, CII0co00B YMCHBIICHUA 151

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JICHCTBUSA
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Hannuwne MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHC C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLUE MPU3HAKUA MPOTEKAHU XUMUYECKUX PEAKIIUI

13.2

M3y4eHHE CIIOCOOOB pa3JielIieHus cMecel

13.3

IOJlydeHUE KHCIOpOJa M H3Yy4eHHE €ro CBOMCTB; IOIy4EHUE
BOJIOPOJIa U U3y4EHHE €r0 CBOICTB; MOJydEHUE YIJIEKHCIIOrO ra3a u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MAaCCOBOW JI0JIEH

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIOpaHm)Xa U
dbenondTanenHa) A ONMpeAeTICHUAsS XapakTepa Cpebl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEJIOBAHUE W OIMCAHWE CBOWMCTB HEOPTraHWUYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMO/ICHCTBUSI KUCIIOT C METaJUIaMH,
OKCHUIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOIO MeTajula JpPYrMM U3 pacTBopa COJIH;
uccienoBaHe amGoOTEepHbIX CBOMCTB THUIAPOKCHUIOB AIIOMHHUS U

LIUHKA

13.7

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); ((3J'ICKTpOJ'II/ITI/I‘ICCKaH
AUCCOL A, «Baxuelimue HeMeTallIbl U HUX COCOUHCHUA,

«Baxxnenmnre MeTaJlIbl ¥ UX COCANHCHUA»

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WILIIIOCTPUPYIOLIIUE  MPU3HAKU
NPOTEKaHHs PeaKkMii HOHHOTO OOMeHa; KaueCTBEHHBIC PEaKluu Ha
IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax MOHBI: XJOpPHUA-, OpOMMI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCUI-UOHBI, KATUOHBI AMMOHHS, MAarHUsl, KaJIbIHsl, aTFOMUHMS,

xenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YmMmenne:




NPEACTaBIATh Pe3yJabTaThl 3KCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JI0Ka3aTeNbCTB, TPaUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
yCTaHaBIMBaTh  CBA3M  MEXJAy  peajllbHO  HaOIr0JaeMbIMU
14.2 XMMHYECKUMHU SBJICHUSMU M IPOLIECCaMU, TPOUCXOJSALUIUMH B

MaKpo- 1 MUKPOMHUPE, OOBACHATh IPUYHUHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATHUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue d3neMeHThl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKHUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocuTeNbHAs AaTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHaA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COEIMHEHNH

1.5

KonnuectBo BemectBa. Monb. MonsipHass macca. MousipHbIii 00b€M Ta30B.

BzanMocBs3n KOJIMYECTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyecknue W XUMHUYECKUE SBICHUSA. XHUMHUISCKAs peaknusa u e€ IIPpHU3HAKH.

3aKOH COXpaHEHUS MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3axkoH u llepuoandeckas cucreMa XMMHUYECKUX JIEMEHTOB

J.N. MennaeneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuit 3akoH. Ilepuoanueckas cucreMa XHUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonbl u rpynmbl. @U3HYECKUN CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB IICpUoJa U I'pyImIibl 3JICMEHTA

2.2

Crpoenune aromoB. CoctaB aToOMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XMMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MCHEHHMH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajliuid, KaJbIHUA (pazmyca dTOMOB, OJICKTPOOTPULATCIbHOCTHU,
MCTANIMYCCKUX H HCMCTAIMYCCKUX CBOﬁCTB) U HX COCAUHCHUM B
COOTBETCTBHH C TIIOJIOKCHHUEM JOJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HCHOJ'IHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTALTMYECKUX PEIIETOK (aTOMHas, HOHHAs, MeTajuIMuecKasi),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PELIETKU U BUJIA

XUMHYECKON CBA3U

Baxwueline npencTaBuTeNd HEOPraHWYECKUX BellecTB. Hemertamnsl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHHYECKUX COCIWHEHUH: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolye; OCHOBAaHMN (LIENOYM W HEpaCTBOPHUMBIE OCHOBAHHSA);
KHACIOT (KUCIIOpOJCONIepKalie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); CoJiel (CPEAHUX U KUCIIBIX)

4.2

@uU3NYeCKue W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyeckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MECTAJIJIOB: JIMTHA,
HaTpus, KaJiud, Mardius U KajJblus, aJJFOMUHUSA, KEJIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

DU3NYECKUE U XUMHYECKHAE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIa, aMMHAKa

4.5

dusndeckue U XMMUYECKHE CBOMCTBA OKCHUIOB HemeTayioB: cepsl (IV, VI),
aszota(ll, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuaus(I1V). [lonydaenne

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBorictBa okcumoB: MetawioB IA-IIIA rpynm, ruaka, meau(Il) u

xenesa(Il, I). [Tonyderne OKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUH U aM(OTEPHBIX THAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIIOMHHHUSA, >Kene3a, LuHKa). [logydyeHue OCHOBaHUN W

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01re XUMHYECKHUE CBOIMCTBA KUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOH, yronbHOU. OcobObie
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHON CEpHOM W a30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenne comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacrno3dHaBaHue BOAOPOda, KHUCIOpOIdada, aMMHAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKka, cepH0171 Y a30THOM KHCIIOT B MIPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanus XuMUYeCKHX peaKifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIJIOBOMY 3PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX SJICMECHTOB

5.2

TermnoBoit 3p¢eKT XUMHUYECKOH peaknuH, TEPMOXHMHUYECKHE YpaBHEHUS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMHUYECKHE YpaBHEHUS

53

OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakiui. OKUCIUTENN U BOCCTAaHOBUTEIN.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJIEHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust ANEKTPOTUTHIECKOH qucconuaui. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIJEKTPOoJIUTHI. CHUIIBbHBIC B clTa0ble AIeKTPOIUThl. CTeNeHb TUCCOIUaIlin

5.5

Peaknun rmoHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKlnii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKUN

XHUMHS ¥ OKpYXarolas cpeia

6.1

BemiectBa u marepuanibl B MOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMUMHUYECKUX PEAKIHMi B J1Ta0OpaTOpuul U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX O0XKOIraX U OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyXkKarouieil cpeabl (KUCIOTHBIE O,
3arpsi3HeHUE TOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpAalleHUs
[Ipenenbras momyctumas koHneHtparus BemiectB (I1/IK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Tpumenenwue cepsl, azorta, Gocdopa, yriaepona, KpEeMHHS U UX COCITUHCHHUN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMmeHeHue
METAJIJIOB W CIUIABOB (CTajlb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
IPOMBIIIICHHOCTH UX COeTUHEeHUH. [IOHATHE O KOPPO3UHN METAIIOB, OCHOBHBIC

CIIOCOOBI 3allIMThI UX OT KOPPO3UU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTh),

IPOIYKTHI X TepepaboTKu (OeH3HH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTINLICPHUH, YKCYCHas KI/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOM) J10JIM PaCTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHUE,
nepepaborandoe ["'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
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» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
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Ha YPOBHSIX OCHOBHOTO OOIIETO U CPEIHEro 00IIero o0pa3oBaHus ¢
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