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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heaepalibHOI paboueil mporpaMMbl BOCITUTAHUS
U C Y4YeTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTebHbIX opranuzanusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe MpeIMETHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUH C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromerocss Mo OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHHU CIY)KHUT OCHOBOH s (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HSHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopmMupoBaHus KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM JXKU3HU, TaK U B TPO(HECCHOHATLHON IEITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ y4eOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTarne eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro noaxoga kK €€ uzydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSS QYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HaHHIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHrne XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 57
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAYKH KakK O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTHU YEJIOBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphIL. 3a/1aua
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIHi, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUN U X IPUMEHEHHUH B YI€OHO-
MO3HABATENbHON M y4eOHO-UCCIE0BATENbCKON AEITEILHOCTH, OCBOSHUH TPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTU TaKUE I, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO PEIICHUM,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
O0yJalolMXxcs K CaMOCTOSITEIbHON MO3HABATENIBHON AESITENTbHOCTH, HAYYHBIM
METOZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITa PAa3HOOOPA3HOUN NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOmmIeH (QYHKIIMOHATBFHOW W €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEbHOCTH;

— ¢opMmupoBaHHE y OOYyYaloOIUMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW JJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSTEIBHOCTH B IEIIX
COXpPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMpaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUSI.

OO611ee urcio YacoB, OTBEIEHHBIX /1T U3YUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmiero oOpaszoBanus, coctaBiser 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3eneHust cMeceil.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CIOXKHBIE BellleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgIpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEUHECHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
MacCchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1abOpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIOBaHUEM, U3yUYEHUE U OIMHUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIIECTB, HaOIO/IeHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJECHCTBHE MeJIa ¢ KUCIOTOM) SIBJICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUHil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHUE THAPOKCHIA
meau (II) mpu HarpeBaHum, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BbITIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHUE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIeHd MOJEKY
(1apocTepKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpPOCTOe
BemiecTBo. Haxokaenue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl
MOJIyYEHHUsT KHUCIOpoJa B Ja0OpaTopud U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHcJIopoa B mpupoje. O30H — ayIoTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3((PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. Haxoxnenue Bonopoaa B NpUpoe,
(u3nueckre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCcOO0bI nomydeHus. Kuciors
U COJIH.

MousipHblii 00BEM ra30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HacpiieHHple 1 HEHACHIILIEHHBIE PacTBOpBl. PacTBOPHMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOJIe M B )KU3HU 4YeaoBeKa. KpyroBopoT BoAbI B IPUPOIE.
3arpsi3sHEeHHEe NPUPOAHBIX BoA. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss neopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3yroniie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuuoB. ®Pusznueckue U XUMHUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHOBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Comu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPIKAHUS KUCIOPOJa B BO3IYXE, MOJIyUECHUE,
coOupaHue, paclo3HaBaHWE U U3YYEHHE CBOMCTB KHCJIOpOJa, HaOI0eHUE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalleHus TopeHus (10kapa), 03HAKOMJIEHHE ¢ 00pa3liaMu OKCHUJIOB M OTTUCAHUE
X CBOWCTB, IIOJIy4YeHHE, COOMpAaHHME, pPACHO3HABAHUE W U3YYECHHE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), HA0II0IeHHE 0OPA3I0B BEIIECTB KOJIMUECTBOM
1 ™monb, uccnegoBaHue OCOOEHHOCTEM pACTBOPEHHUSI BEHIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETalJlaMH (HATpUEM U
KaJbliieM) (BO3MOXXHO MCIOJIb30BAHME BUJEOMATEpPHUAJIOB), HCCIEIOBaHUE
00pa3IoB HEOPTraHUUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (II) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluY, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO
METaJllIa JPYTUM W3 PAcCTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BaxHenIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aToMoB. XHMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 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 TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u juimHHONIeproiHast popmbl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. WM. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHO/Ia U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U MEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUs Hayku W npaktuku. [[. . MeHpeneeB — y4yéHbll U
rpaXkJaHUH.

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

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKLUN
(ropenue, peakiyu pa3inoKeHHs], COETUHEHUS).

Mesrcnpeomemnmnpwie cea3u

Peanuzanus MexXnpeaMeTHBIX CBS3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KaK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO01Me ecTecCTBEHHO--HayuUHbIe MOHATHS: HAy4YHbIM (akT, rUnoresa, Teopus,
3aKOH, AaHallu3, CHUHTE3, KiIaccu(ukamusi, MNEePUOJUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHUE, MOJIENb, IBICHHUE.

®dusznka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUI 3apsj, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€ COCTOSIHME BEIEeCTBA, Tra3, (U3MUYECKHE BEIUYUHBI, E€IUHULBI
U3MEpPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOINIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo  XUMHYecKAsi peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cuctemMa XUMHUYECKUX 3J€MEHTOB /1.
N. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOMICTB
XUMHUYECKUX AJIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, KaUsl, KaJIbIH U UX COCTUHCHU N
B COOTBETCTBUM C TIOJIO)KeHHEM »3iemMeHToB B Ilepumonuueckoid cucreme
CTPOEHUEM UX ATOMOB.

CtpoeHue BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THUIBI KPUCTATIMUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPIaHUYECKUX BEUIECTB.

Knaccudukaius XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHMIO CTETICHEW OKHUCIICHHS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTanau3aropa). JK30- U SHAOTEPMUYECKUE PEaKLMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopocTh xumudeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPaTUMBIX XMMUYECKUX peakiusix. [IoHsTHEe 0 rOMOTreHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xummuueckoM paBHoBecun. DAKTOPHI,
BIUAIOIIME HA CKOPOCTh XWMHUYECKOW PEAKUWH U IOJIOKEHUE XHUMHYECKOTrOo
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHOM ~ pEaKIUHU. CocraBnenue ypaBHEHHU
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl € HUCIOJB30BAaHUEM METOAa
3JIEKTPOHHOTO OajaHca.



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

Peakiiuu nonHoro oOMeHa. Y ciioBusi MpOTEKaHUSI peakliuii MIOHHOTO OOMEHa,
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:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  DIIEKTPOINPOBOJIHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALUU KUCTIOT, 1IeJ0Yel U coiel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHUAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJICHUE Tra3a, 00pa30BaHME BOJbI), ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
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 xapakTtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — raJJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HeMeTajlaMu, Iesioyamu). XiiopoBojgopon. ConsiHasg KHUCIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa H
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BaxkHenme XJIopuabl U UX HaX0XKICHUE B
IPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CtpoeHue U (u3nueckue CBOWCTBA
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, (U3nYecKue 1 XMMUIECKHUE CBOMCTBA (00IIIHE KaK MPEJCTaBUTEIIS
KJjlacca KHMCJIOT M crnenuduueckue). XUMHUYECKUE PEaKkIuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEepHOM KHUCHOThl. [IprmeHeHue cepHol
kucaoTel. CoOJM CEepHOM KHCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HOH.
Haxoxnenne cepbl u €€ COeNMHEHUNW B TpUPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpellbl COCOUHEHUSMU Cepbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPEeI0TBPALLECHUS.



OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUs. A30T, PaCHpOCTPAHEHHUE B MPHUPOJE,
dbu3nueckue U XumMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUYECKUE CBOMCTBA, MofyueHue u npuMmeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kjlacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPY>KaloIel cpe/ibl COETMHEHUAMHU 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 ¢pochaTtoB B KauecTBE MUHEPATIBHBIX yI0OPEHUIA.

O6mas xapakrtepuctuka aneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIHIH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKkue U XMMUYECKUEe CBOMCTBA. AJCOpPOIHS.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QU3WyYecKue Hu
XUMUYECKUE CBOWCTBA, JEWCTBUE HA JKUBBIC OpPraHU3MBbI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKUEe MPOoOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUI0Te3a TJI00AJIBPHOTO TMOTEIJICHUs KIWMara, NapHUKOBBIA 3¢ dexT. YronpHas
Kacinora U e€ conu, uX (U3HYECKUEe M XUMHUYECKHE CBOMCTBA, IMOJYYEHUE H
npuMmeHenne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIIICTBE.

[lepBoHaUanbHbBIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COCTMHEHHUAX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl MX TMepepadoTku (O€H3MH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH Ba)KHBIX BEUIECTBAX: XKUPaX, O€IKax, yrieBoJax — U ux
polii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH .

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, MOJYYCHHE W
npuMenenne. CoequHeHus KpeMHud B pupoae. OOmiue npeactaBieHus 00 OKcuie
kpemuus (IV) u kpemuueBoi kucnore. CUIUKATBI, UX HCIOJIB30BAaHUE B OBITY, B
MIPOMBIIIJIEHHOCTU. BajkHeHIIne CTpoUTelbHbIE MaTepUalibl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, Xene300eToH. IIpoOimempl  6€30macCHOTO  MCIOJIB30BAHHS
CTPOUTEINIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOW KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3lO0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajJjloreHOB M WX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOPHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHNEe TIpoliecca 00YTIIMBaHUsl caxapa MoJj| JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX 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
coeIMHEHN (BO3MOXKHO UCIOJIB30BaHUE BUJIEOMATEPHAIIOB), 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
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HW3yYEeHHE MOJCNICH KPUCTAIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH pacTBOPEHHBIX
BCIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupanue, pacro3HaBaHUE W M3YYCHHE CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUs, O3HAKOMJICHME C NPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHUE SKCIIEPUMEHTANIbHBIX 3ajlad Mo Teme «BaxHellme HemeTamibl U uX
COCZTMHECHUSD.

MeTta/ulbl M UX COeTHMHEHMSI

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi ~ KpUCTAUIMYECKas  pemeéTka.  DJIEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKHe CBOKCcTBa MeTamuioB. O01me
crocoObl ToyyeHus MeTaioB. [loHsATHE O KOppO3MM METANJIOB, OCHOBHBIE
crocoOBbl 3aIUTHI X OT Koppo3un. CiuiaBsl (CTalb, YyT'yH, TIOPATFOMUHHM, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenouynble MeTambl: MmoJjioxkeHue B llepuoandeckor cucTeMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUJAPOKCHABI HaTpusd | Kanus. [IpuMeHeHue MIeJOYHBIX METAUIOB W HX
COEMHEHU.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHMd H  KaJIbIWM: TOJIOKEHUE B
[Tepunoanueckoil cucreme xumuueckux demenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Guznueckue U XMMHUYECKUE CBOWCTBA MarHus U



Kaubliusl. Baxueiie coefuHeHus Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xele3a. OKCUabl, TUAPOKCU I U conu xkenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KaueCTBCHHBIX PEaKIIMil Ha MOHBI: MATHUS, KaJbIIUs, aTIOMUHUS, ITUHKA, xkeme3a (11)
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 [IMHKA, PELICHUE JKCIEPUMEHTAIbHBIX 3a7auy 1o teme «Baxneunmue
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 OKpYXkarolleh cpenbl (IpeAenbHas TOMycTHUMast
KOHIIeHTpanus Beuects, nainee — [1/IK). Ponp xumuu B pemieHnn 3K0JIOrM4eCcKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mesrcnpeomemmnuwie cea3u

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TOHSATHUS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccu(puKalusi, TNEepUOJUIHOCTh, HAOIIOICHNUE,
OKCIEPUMEHT, MOJICJINPOBAHNE, H3MEPEHHE, MOJEJb, SBJICHUE, MAaPHUKOBBIMI
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

®dwusuka: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PalOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUIECKUI 3apsi, IPOBOJTHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (pU3MYECKHe BEJIMYWHBI, CAMHHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEpATbHBIC
ya0OpeHwsI, MUKPODJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEILHbIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MuUHEpabl, TOPHBIE TTOPOJIbI, TOJIE3HbIE
MCKOITaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOpPMaMHU TMOBEJEHUS M CHOCOOCTBYIOT Ipolleccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTHU B OOIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPHUILEH C TMO3UIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbIE HA TMOJIYyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0ooOpa3oBaHHIO, MPOEKTHOW U  HCCIENOBATEIIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 J>KU3HU, OCO3HAHHUE IOCICIACTBUN U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQECCUii U Tpy/ia pa3IMIHOro pojia,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM ESITEIHLHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUH, OCO3HAaHHBIA  BBIOOD
WHIMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHus ¢ yUYETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIICCTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOHM MpodheCCUOHAIBHOM JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOUYHUKY JKU3HU
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHUSA, NOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMII 0€30MaCHOTO TOBEACHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  AKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MMO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACHSIOT 3HAUYUMbBIC JJIA
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC IOHATHUS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOMU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
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, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TMOHSITUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI I (POPMUPOBAHMSI TUIIOTE3HI TI0 MTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ylbTar, (GOPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojerIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxaeMoi TeMmbl, (OPMYIUPOBaTH CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  ITO3HABATEIbHOM
JESTENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryiasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee »(h(HEeKTUBHBIE CIOCOOBI PEeIIeHHs] YICOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 33JIaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PpE3YJBTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NedcTBUM, crenuduyeckue I NOpeIMEeTHOM o0mact  «XUMHS», BHUIIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIMIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pasJIoKEHUs, pPEeaKIUu 3aMElIeHUs, PeaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJnyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HEMOJspHAs KOBaJEHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJisI BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», 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
pacrpeneneHue ux Mo dJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEeaKUuu (MO YHUCIY M COCTaBY YYaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE ITPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHUCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKIuu;

IPUMEHATh OCHOBHBIE ONEPALlN MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMAaTHU3aluio, Kiaccudukauio,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, W3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh NMPaBUJIaM MOJIb30BaHUS XUMHUUECKOM OCYA0U 1 J1a00paTOpPHBIM
o0opyaoBaHMEM, a TakKe IMpaBWiaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB 110 MOTYYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIECTB
(BolOpOZla M KHCIIOpPOJA), MPUTOTOBICHUIO PACTBOPOB C OMpEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U IMPOBOJAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MIOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Ipyrue).

K koHily o0ydenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasl PeaKIusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAINS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAsl KOHIIEHTpAILIUS
ITJIK BemiecTBa;

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

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYEeCKas) B HEOPraHHMYEeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYCCKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W XapaKTEepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUECKON TaOIHUIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmIee YUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJIIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B MpeJieNiax MaJIbIX NEPUOJO0B U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJSITb YPaBHEHUS JJEKTPOJMTHYECKOM JHCCOLMAIMU  KHCIOT,
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 COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 1Mo (opMylie COeIMHEHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMH B
COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TIOTYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPHI-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTEpaIlUi MBICTUTEIBHON AESTEIHbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBICHUE PUIMHHO-
CJIEICTBEHHBIX CBA3€H — NJIi M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbIE€ METOJIbl TO3HAHHMS — HAOII0IeHuE,
U3MEepeHne, MOJICTIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMmbl Bceero Konrpoaeuwie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucnorax 2 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 | 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Uroro no pazgeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

31 XuMieckix snementos /. 1. ’ https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CtpoeHue
aroma
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHT
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoiCTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B >KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

MIOMOIIBIO MarHuTa, (puiIbTpoBaHue,
BbIMIApUBaHME, TUCTHIUIALINSA,
Xxpomarorpadus.

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
o
‘:;11 Tema ypoxa Bcero Kontpobubie | Hpaxrieckie fl[:;:eﬂl/lﬂ :)I;I:al;?:;:::enbﬂme
padoTsI padoThbI pecypest

HNHcTpyKTaX 1O TEXHUKE
0€30MacHOCTH B KAOMHETE XUMHUHU.
[Ipeamer xumun. Posib xumun B
’KU3HM JeJloBeKa. Teia U BelecTna. 1 bu6moreka [IOK
XD (XUMHUYECKHI SKCTIEPUMEHT): https://m.edsoo.ru/ff0d210c
M3y4YeHUe U omucaHue QU3NIECKUX
CBOMCTB 00pa3lioB HEOPraHUYECKUX
BEILIECTB.

) IlonsTtue o MeTomax MO3HAHUS B | bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBua

3 paboTHI B TaOOPATOPUH U TTPUEMBI 1 | bubnuoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM
Uuctele BemecTBa U cMecu. CriocoOsl
paznenenus cMeceid. XJ: u3ydyeHue

4 croco0o0B pa3JielIeHUsI CMecel: ¢ | bubnunorexa [JOK

https://m.edsoo.ru/ff0d26ca




[Ipaktuyeckas padora Ne 2

5 «Paznenenue cmeceil (Ha mpumepe Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYMCTKU NTOBApPEHHOM COJIM)»
ATOMBI 1 MOJIEKYJIBI. XJ: CO3/IaHHE
6 MoJIeTIeh MOJIGK;IJI bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c¢
(1IapocTep;KHEBBIX).
7 XUMHUYECKHe AIEMEHTHI. 3HAKH bubmmoreka [{OK
(CUMBOJIBI) XUMHYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cOKHBIE BEIECTBA bubmmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YUYEHHE Bubnmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumuuaeckas hopmysa. BaaeHTHOCTB bubmorexa OK
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX AJIEMEHTOB
1 OrtHocHTeNnbHAs aTOMHAas Macca. bubmuorexa [JOK
OTHOcCUTENbHAA MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
Komnuectso Bemniectsa. Mob.
13 MounspHas macca. XO: HaOIoIeHHE bubnnoreka [JOK
00pa3IoB BEIIECTB KOJIUYECTBOM | https://m.edsoo.ru/ff0d5230
MOJIb.
DuU3NYECKUE U XUMUYECKHUE SBJICHUA.
Xumnueckas peakuus. X9: BuGmiorexa OK
14 HaOmoIeHNe PU3NIECKIX

(HJ'IaBJ'IeHI/Ie BOCKa, TasdHHUEC JIbaa,
pacTupaHue caxapa B CTYIIKC,

https://m.edsoo.ru/ff0d37fa




KUIIEHUE U KOHJIEHCAIUs BOJIbI) U
XMUMMUYECKUX (TOPEHUE CBEYH,
MIPOKAJIMBAHNE MEAHOMN MPOBOJIOKH,
B3aUMO/ICHCTBUE MeJIa C KUCIOTOMN)
SIBJICHUI.

15

[Ipu3Haky U ycnoBUs MPOTEKAHUS
XMUMHMUYECKUX peakuuid. XI:
Ha0JII0/IEeHUE U ONMCaHUE MPU3HAKOB
MPOTEKAHUSI XUMUYECKUX
peakuuii(pasyioxkeHue caxapa,
B3aMMOJICMICTBUE CEPHOUN KUCIIOTHI C
XJIOPUAOM Oapusi, pa3ioKeHue
ruapokcuaa meau (II) mpu
HarpeBaHWH, B3aUMOJICHCTBHE Kele3a
¢ pactBopom cosiu Menu (11))

bubmmoreka [{OK
https://m.edsoo.ru/ff0d3al6

16

3aKOH COXpaHEHMsI MAacChl BEIIECTB.
XUMHUYECKUE ypaBHEHUS. X!
HaOII0/ICHUE U OITUCaHHe
Pe3yNbTaTOB MPOBEACHUS OIBITA.
WUTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MaCCHI.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

17

Breruucnenus KOJIN4YCCTBA, MaCChbl
BCIICCTBA 110 YPAaBHCHUAM
XUMHNYCCKHX peaKI_lI/Iﬁ

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

18

Knaccugukanus XuMHIeCKIX
peakiuii (CoeAMHEHUS, PA3I0KEHHUS,
3aMelleHus, oOOMeHa)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34




M. B. JIoMOHOCOB — y4€HBI-

bubmmoreka [JOK
19 sHIMKIoNeucT. O6o0IeHHE 1 H
. https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAHUH
20 KonTtponsHas padora Nel mo teme bubmuoreka [JOK
«BellecTBa U XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopom — anemeHt u
T P bubnuorexa [JOK
21 npocroe BeuiecTBo. O30H. XO:
https://m.edsoo.ru/ff0d448e
KaueCTBEHHOE OIpeIeIICHNE
KHCJIOPOJIa B BO3AYyXE
DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (PeaKIuy OKUCIICHUS,
ropenue). [loustue 06 oxcuaax. X0O:
HaOJI0IeHNe B3aUMOIEHCTBUS
22 BEILIECTB C KUCJIOPOJIOM U YCIOBUS bubamorera LOK
POAOM LY https://m.edsoo.ru/f0d4614
BO3HUKHOBEHHUS U MPEKPALLECHUS
ropenus (moxapa). X9:
03HaKOMJIEHHE C 00pa3liaMu OKCUIOB
Y OIIMCAHUE UX CBOMCTB.
CriocoOslI oTyueHust KUCIopoia B
i P bubmuoreka [JOK
23 J1a00paTOPHUH U MPOMBIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 HeKT XUMHIECKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUUYECKHUX PEaAKLUAX
TomnuBo (He(Th, yroap U METaH).
(e, yr ) bubmuoreka [JOK
25 3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro

IpeaAOTBPALICHHUA

https://m.edsoo.ru/ff0d4c4a




[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK

26 «[lomyuenue u cobupanue
o https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYEHHE €T0 CBOMUCTBY»

7 Bonxopox — anemeHT u npocroe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
dusuyeckue U XUMHUIECKUE CBOMCTBA
Bojopoja. IIppuMmeHeHne Bogopo1a.

P P . P bubnuoreka [JOK
28 X3: B3auMOIeiCTBUE BOJIOPO/Ia C
https://m.edsoo.ru/ff0d4dd0
okcuaoM meau (II) (Bo3moxHO
HCIIOJIb30BaHNE BUIEOMATEPHAIIOB).

29 TlousiTHe 0 KMCIOTAX U COJISIX bubmmorexa [OK

https://m.edsoo.ru/ff0d50d2

30 Crioco0sI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckast pabota Ne 4 o Teme

bu6mmoreka [IOK

31 «ITonmyuenue u coOupaHue BoI0POa,

. https://m.edsoo.ru/ff0d4f42
HU3yYECHHE €r0 CBOMCTB)

1 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIMYECTBA

bu6mmoreka [JOK
33 BEIIECTBA ra3a Io €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciaenust 006M0B ra3oB MO
bubmuoreka [JOK
34 YPaBHEHUIO PEaKIM1 Ha OCHOBE
. . https://m.edsoo.ru/ff0d5708
3aK0HAa 00BEMHBIX OTHOIIEHHH Ira30B
duszndyeckre ¥ XUMHYECKHE CBOMCTBA
N bubmuoreka [JOK
35 BoAbI. XO: B3aUMOJEUCTBHUE BOMLI C

MeTaJlaMu (HaTpHeM U KallueM)

https://m.edsoo.ru/ff0d587a




(BO3MOXHO HUCIIOJIB30BAHKE
BUJIEOMATEPUATIOB)

Cocras ocHoBauuii. [Tousitue 00

bubmmorexa [{OK

36 HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.

HacpliieHHble 1 HEHACHIIICHHBIE

37 pacTBOpbl. MaccoBas J10JIs BelllecTBa bubnuorexa [JOK
B pacTtBope. XO: Hcce10BaHne https://m.edsoo.ru/ff0d5b40
0COOEHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3INYHON PACTBOPUMOCTHIO.

[IpakTrueckast pabota Ne 5 o Teme

13 «IIpurotoBneHue pacTBOPOB ¢ bubmuorexa [JOK
OTpeNEIEHHON MAacCOBOM T0EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bomopona. Bona» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukanus, bu6mmoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [TOK

https://m.edsoo.ru/ff0d664e
aM(bOTEepHBIX OKCHJIOB
OcHoBaHus: coCTaB, Ki1accudukaus,

4 HOMEHKJaTypa. XO: HaboieHne bubnuoreka [IOK
U3MEHEHU OKPACKU UHIUKATOPOB B https://m.edsoo.ru/ff0d67ca
pacTBOpax ILIeI0YeH.

43 [Tonyuenune u XuMu4eCKre CBOWCTBA bu6nuoreka [IOK

OoCHOBaHUM. XJ: peakuus

https://m.edsoo.ru/ff0d67ca




HeuTpanu3auuu. XJ: NoJy4eHHue
HEPACTBOPUMBIX OCHOBAHUU.

44

Kucnots: cocras, kmaccudukanus,
HOMEHKJIaTypa. XJ: HaOM0ACHIE
HU3MCHCHUSA OKPACKHU MHIUKATOPOB B
pacTBOpax KHUCIOT.

bubmmorexa [{OK
https://m.edsoo.ru/ff0dfee2

45

[Tosmydyenne u XuMHUYECKUE CBOMCTBA
KHCIOT. XO: peakuus
HeuTpanu3auuu. XJ: u3yyeHue
B3aumoieiicTBus okcuna meau (1) ¢
pacTBOPOM CEPHOM KUCIOTHI. XI:
M3Yy4YEeHHE B3aUMOJICHCTBUS KUCIIOT C
MeTajlaMu.

bubmmoreka [{OK
https://m.edsoo.ru/ffO0dfee2

46

Comnu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTyYEHUS, XUMUYCCKHE
CBOMCTBA. XJ: BEITECHEHUE OJHOTO
MeTajia IPyruM U3 pacTBOpa COJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

47

[Ipaktrueckas padota Ne 6. Permenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c

48

I'enetnueckas CBs3b MEKIY
KJIacCCaMH HEOPraHUYECKUX
coeqrHeHnd. X: UCCIIeqOBaHNe
00pa3IoB HEOPraHMYECKUX BEIIECCTB
Pa3IMYHBIX KJIACCOB.

bubnuoreka [JOK
https://m.edsoo.ru/00ad9as50

49

O0001IeHHE U cCUCTEMATU3 AU
3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2




KonTtponeHas padota Ne3 mo Teme

" bubmmoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COE€AUHEHU I
[TepBbIe MOTBITKA KIIACCH(PUKAITUU
XHUMHAYECKUX 3J1eMeHTOB. IloHsTHE O
IrpyImnax cXoAgHbIX 2JIEMEHTOB. X0O:
byl bubmmoreka [IOK
51 M3y4yeHue 00pasIoB METAIOB U
. https://m.edsoo.ru/00ad9ffa
HeMeTaJUIoB. XO: B3aMOIEHCTBUE
TUAPOKCH/IA IIMHKA C paCTBOpaMHU
KHCJIOT ¥ MIeJIOYEH.
[Tepuonnueckuii 3aKOH U
50 [Iepnoanueckas cucrtema bubnuoreka [JOK
XUMHUYECKUX AemeHToB Jl. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 Ilepuonpl, rpymnel, IOATPYIIIIEI bubmorexa LOK
P > TPYIIEL, 26 https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bu6mmoreka [IOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
55 aToMOB 3JIeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA II0 €r0 MOJ0KEHUIO B bu6mmoreka [JOK
[Tepuonunueckoit cucreme 1. W. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U NpakTuku. /1. bubnuoreka [IOK

N. MeHnneneeB — y4€HbIN, IEaror u
rpaXkIaHUH

https://m.edsoo.ru/00ada96e




53 DIEKTPOOTPULIATEILHOCTH ATOMOB | bubnmoreka [JOK
XHUMHUYECKUX SIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmorexa [IOK
u 1
>9 OHHAM XUMIHACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoaspHast | bubnuoreka [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIECHUS 1 bubnmorexa LHOK
https://m.edsoo.ru/00adae28
OKHUCIUTETBHO-BOCCTAHOBUTEIILHEIE
peakuuu. XJ: MPOBEJACHUE OTBITOB,
63 AJLTIOCTPHA nx npumepsl OBP 1 bubmorexa LOK
PHPYIOHX NPHMED hitps-/m.eds00.ru/00adb076
(ropeHue, peakiuu pa3ioxKeHus,
COCTMHEHUS ).
64 OKUCIUTEIIN U BOCCTAHOBUTEIH 1 bubmmorexa [OK
https://m.edsoo.ru/00adb076
KontponbHas padota Ned4 o teme
bu6mmoreka [JOK
65 «CTtpoeHne atoMa. XuUMHYECKast 1
https://m.edsoo.ru/00adb486
CBSI3bY
66 Peseprubiit ypok. O6001meHNE 1 | bubnuoreka [JOK
cUCTEMAaTU3alys 3SHAHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o01IEHNE U | bubnuorexa [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO01IEHNE U | bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yueHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
HNHCcTpyKTaX 1O TEXHUKE
0€30MacHOCTH B KaOMHETE XUMUHU.
| [leproanueckuii 3aKoH. | bubnuorexa [JOK
[Iepnoanueckas cucrtema https://m.edsoo.ru/00adb59e
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
N bubmuorexa [JOK
2 CBOWCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX BEIIECTB. X
. bu6mmoreka [JOK
3 (XUMHYECKHUI YKCIIEPUMEHT): 1
https://m.edsoo.ru/00adb7e2
M3y4eHue o0opasioB
HEOPraHMYECKUX BEILECTB.
Bubpl XMuMUYECKOM CBSA3U U TUIIBI
KPUCTAJUTMYECKUX PEHIETOK. X!
03HAaKOMJIEHUE C MOJEIISIMU
4 KPUCTAJUIMYECKUX PEIIETOK | bubnunorexa [JOK

HEOPraHN4eCKUX BEIIECTB -
METaJUIOB U HEMETaJuIoB (rpaduta
U aiMa3a), CI0XKHBIX BEILECTB
(xopua HaTpuUs).

https://m.edsoo.ru/00adbac6




KonTtponeHas padota Nel mo Teme
«IloBTOpeHue u yriybienue
3HAHUM OCHOBHBIX Pa3/IeNIOB Kypca
8 kimacca»

Krnaccudukarnus XuMHYECKUX
peaKkiuii o pa3IMYHbIM MpU3HAKAM

bu6mmorexa [IOK
https://m.edsoo.ru/00adbcb0

[ToHATHE O CKOPOCTH XUMHUYECKON
peakuuu. IIoHsATHE O TOMOT€HHBIX U
reTepOreHHbIX peakusx. XJ:
HCCIIEI0OBAaHUE 3aBUCUMOCTHU
CKOPOCTH XMMHUYECKON PEAKIINH OT
BO3JICHCTBUS PA3INYHBIX (PAKTOPOB.

bubmmorekxa [{OK
https://m.edsoo.ru/00adbe9a

IToraTe 0 XUMHUYIECKOM
paBHOBecHU. DaKTOPBI, BIUSIONINE
Ha CKOPOCTh XMMHUYECKOUN pEaKIIUU
H TIOJIOKEHHNE XUMHUYECKOTO
paBHOBECHS

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

OKHCITUTEIIHFHO-
BOCCTAHOBUTEJIbHBIC PEAKIHH. XI:
MIPOBEICHHUE OIIBITOB,
WLTIoCTpupyromux npumepst OBP
(ropeHue, peakIuu pa3ioKeHus,
COCIMHCHUS ).

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopust 3MEKTPOTUTHICCKOM
nuccornuanuy. CHibHEBIE U ClIa0bIe
ANEKTPOJIUTHL. XI: UCCIeA0BaHUE
3NEKTPONPOBOJHOCTH PACTBOPOB
BEILIECTB, MPOLECCa AUCCOLUALNU
KHUCIIOT, IICIOYEH U COJIeH

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68




(BO3MO>KHO HCIIOJIb30BAaHHUE BUICO
MaTepuasoB).

WNonnble ypaBHEHUS peakuuid. XO:
MIPOBEICHUE OIBITOB,
WLTIOCTPUPYIOIIUX MTPU3HAKH

1 oTeKa KT HOHHORO bubmmoreka [IOK
IIPOTEKAHUS PEAKIINA HOHHOT
P P https://m.edsoo.ru/00add448
obmeHa (0Opa3oBaHuE OcajKa,
BBIJICJICHHE Ta3a, 00pa3oBaHuE
BOJIBI).
XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBAHUU B CBETE MPEACTABICHUIN
00 2JIEKTPOJIUTUYECKOU
bu6moreka [IOK
12 qucconranuu. XJ: paclio3HaBaHUE
https://m.edsoo.ru/00add5d8
HEOPraHMYECKHUX BEIIECTB C
TTOMOTIIHIO KAU€CTBEHHBIX PEaKITHit
Ha VOHBI
XuMHYecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JTUCCOIHAITIH.
bu6mmoreka [JOK
13 X03: pacrno3HaBaHue
https://m.edsoo.ru/00add8b2
HEOPraHMYECKHUX BEIIECTB C
MTOMOIIIBIO KAY€CTBCHHBIX PEAKITUI
Ha UOHBI
. bubmuoreka [JOK
14 [TonsiTue o ruapoIU3€E coJieit
https://m.edsoo.ru/00add9d4
s O6o0meHre U cucTeMaTu3arus bubmuoreka [JOK

3HAHUH

https://m.edsoo.ru/00addd12




16

[Ipaktuyeckas padora Ne 1.
«Pemenne OKCIICPUMCHTAJILHBIX
3a1a9»

bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

17

KonTtponsHas padota Ne2 mo Teme
«QNEKTpOoJInTUYECKAs
aucconyanus. XUMHAYECKHe
peaxkiuu B pacTBOpax»

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

18

OO6ast xapakTepuCTHKA rajJOTeHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xyopa. X3J: 03HAaKOMJICHHUE C
00pasramu XJI0pHUI0B
(rasmoreHn10B) (BO3MOKHO
WCII0JIb30BaHUE BUJICO
MartepuanoB). XO: OIbITHI,
OTpakaroIme GU3NIECKue u
XMUMHYECKHE CBONCTBA raJOreHOB U
WX COCTMHEHUH (BO3MOKHO BHJICO)

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. ComsiHast KUCIIOTa,
XUMHUYECKHNE CBOMCTBA, IMOTYYCHHE,
npuMeHeHnue. XJ: MpoBEICHUE
KaueCTBCHHBIX PEAKIIUN HA XJIOPHU/I-
HMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB MX
MPOTEKAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

20

[IpakTuueckas paborta Ne 2 o Teme
«[lonydyeHue coJITHON KUCIOTHI,
HU3yYEHUE €€ CBOUCTBY»

bubnuoreka [JOK
https://m.edsoo.ru/00ade348

21

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKHHﬁ, €CJIM OAH
U3 pCarcHToB /1aH B M30BITKE

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488




22

OO01mas XxapakTepUCTHUKA SIIEMEHTOB
VIA-rpynnel. XO: 03HaKOMJIEHHE C
oOpasiiaMu cephl 1 ee
COCTMHEHUSIMU (BO3MOXHO BHUJIEO)

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a

23

AnoTporHble MOAU(UKALIUY CEPHI.

Haxoxnenue cepol u €€
COEIMHEHUH B IPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoa0po1, CTPOCHHUE,
(1)I/I3I/I‘-IGCKI/IG U XUMHUYCCKHUEC
CBOICTBa

bubmmoreka [{OK
https://m.edsoo.ru/00ade802

25

Oxcunpl cepol. CepHast KUCIIOTa,
(u3HYecKre U XUMUICCKHE
CBOMCTBA, MpUMEHEHUE XIJ:
HaOII0ZICHUE TIpoIIecca
00yTIIMBaHMS caxapa 1o/
JIEWCTBUEM KOHLIEHTPUPOBAHHOM
CEepHOM KUCIOThL. XIJ: U3yYEHHUE
XMUMHUYECKUX CBOICTB
pa30aBIICHHOW CEPHOM KUCIIOTHI.
X3: npoBeicHNE Ka4eCTBEHHOM
peakiuu Ha cynb(ar-uoH u
HaOII0/ICHUE MPU3HAKA €€
MPOTEKAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XUMHYECKHE pCaKuuu, JCKaue B
OCHOBC ITPOMBIIIJICHHOTO criocoba
MOJIYYCHHA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsAA3HCHUC

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a




OKpYKaroLIEH CpeJIbl
COCIMHEHUSIMU CEPbI

27

Briuucienune MmaccoBoi 101U
BBIX0/1a IPOAYKTA peaKUU

bubmmorexa [{OK
https://m.edsoo.ru/00adec8a

28

OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymmsl. A3oT,
pacrpocTpaHeHe B IPUPOe,
¢bu3nvecKkre 1 XUMHUECKUE
cBoOMcTBa. XD: 03HAKOMJICHHE C
(bu3MYecKUMHU CBOMCTBaMH a30Ta U
€ro COeTMHEHUSIMH (BO3ZMOXKHO
BHJICO)

bubmmoreka [{OK
https://m.edsoo.ru/00adeeab

29

AmMuak, ero puznyeckue u
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
U pUMeHEHHe XJ: MPOBEJACHUE
KaueCTBEHHBIX peakluil Ha HOH
aMMOHMSI U U3y4EHHE IPU3HAKOB HX
MPOTEKAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

30

[IpakTuueckas padota Ne 3 o Teme
«[lonyyeHue ammMuaka, u3yueHue
€ro CBOMCTBY»

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

31

A3oTHas KucjoTa, e€ pusndeckue u
XUMHUYECKHE cBOMCTBa X!
B3aUMO/ICHICTBUE
KOHIIEHTPUPOBAHHOM a30THOM
KHUCTIOTHI C MEJIbIO (BO3MOKHO
BH/JICO)

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

32

Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHMUS B KAYECTBE MUHEPAIIbHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518




ynoopenuit. Xummuueckoe
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COEIMHEHUSIMH a30Ta. XJ:
03HaKOMJIEHUE ¢ 00pa3amMmu
a30THBIX yIO0OpeHHA

33

dochop. Okcun dpochopa (V) u
dbochopHas kucnoTa, GU3NIECKUE U
XUMHUYECKUE CBOMCTBA, MOTYYECHUE
XD: o3HaKOMJIEHHE ¢ (PU3NUECKUMU
cBoiictBamu Gocdopa u ero
COEJIMHEHUSIMH (BO3MOXHO BUJIEO)
X3: mpoBeIeHNE Ka4eCTBEHHBIX
peakuuit Ha Gpocdar-uoH U
W3ydYeHHE MPU3HAKOB X
MPOTEKAHUS

bubmmoreka [{OK
https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue docdaToB B
KauecTBE MUHEPATbHBIX
ynoOpeHuii. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu XI:
03HaKOMJIEHHE ¢ 00pa3amMmu
dhochopHbIX ynoOpeHuit

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

35

Yriepon, pacnpocTpaHeHHe B
npupo/ie, GU3NIecKue u
XHMHYECKHEe cBoMcTBa. X0O:
M3y4YeHHEe MoJenei
KPUCTATTMYECKUX PEIIETOK aMasa,
rpaduTta u pymaepeHa. XJ:
03HAaKOMJIEHHE C ITPOLIECCOM
a7copOIIMK PaCTBOPEHHBIX BEIIECTB

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




AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IIPOTUBOTa3a

Oxcuppl yriaeponaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.

bu6mmoreka [{OK

36 KozorIecKHe Npodemst, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yriiepoja
(IV)
37 VYroapHas KucioTa U €€ CoTu bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
13 "[TomyueHne yriekuciioro rasa. bubnuoreka [IOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOH"
[lepBoHauanbHBIEC TOHATHS 00
39 OPraHWYECKHUX BEIIECTBAX KaK O bubmmorexa IOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
Kpemuuii u ero coenunenust XJ:
MPOBEJICHUE Ka4€CTBEHHBIX
peakuuii Ha CUITUKAT-UOH U
40 HU3yYECHHUE TTPU3HAKOB X bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
npoTekaHusi XO: 03HAKOMJICHHUE C
MPOAYKUUEH CUIIMKATHOU
MPOMBIIIIEHHOCTH
[TpakTrueckas padora Ne 5.
A1 Pemenue skcnepuMeHTanbHbIX bubnunorexa [JOK

3a11a4 110 TeMe «Bakuenmne
HEMETAIILI U UX COSTUHEHUS

https://m.edsoo.ru/00ae0bf2




42

KonTtponeHas padota Ne3 mo Teme
«BaxHen1e HeMeTauIbl U UX
COETMHEHU S

bubmuoreka [JOK
https://m.edsoo.ru/00ae0el 8

43

OO01as XxapakTepucTuKa
XUMHUYECKUX IJIEMEHTOB —
MeTaJuioB. MeTtaiuinueckas CBsi3b U
MeTaJUTMYecKasi KpUCTaIMuecKast
pemérka. Pu3nyeckre CBOMCTBa
MeTaIoB XJ: 03HAKOMIJICHHE C
o0pasiamMu MeTauioB, UX
(bM3UYECKUMHU CBOMCTBAMHU

bubmmoreka [{OK
https://m.edsoo.ru/00ae103e

44

XUMHUYECKUE CBOMCTBA METAJIIOB.
DIEKTPOXUMHUYECKUI AL
HanpsHKEHUM METaIoB

bu6moreka [IOK
https://m.edsoo.ru/00ael 156

45

OO6mme crnocoObl MOTyICHUS
meTtamioB. CrnaBel. Beranciaenus
110 YpaBHEHUSIM XUMHYECKHUX
peaKIuii, €ClIi OJIMH U3 PEareHTOB
COAEPXKUT IpuMecH XI:
03HAaKOMJICHHE ¢ 00pa3IiamMu
CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156

46

[ToHsiTHE 0 KOPPO3UU METAILIOB
X0D3: uzyueHue pe3yybTaToB
KOPPO3HH METAILIOB (BO3MOKHO
BHJICO)

bubmuoreka [JOK
https://m.edsoo.ru/00ael278

47

[Ilenounbie MeTaIIBI X!
HaOIOZICHUE W ONMCAHKE
MPOLIECCOB OKPAIIMBAHUSA IIJIAMEHU

bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2




HWOHAaMH1 HaTpus U KaJIud (B03MO)I(HO
BHJIEO0)

OKCI/II[I)I W TUAPOKCHUAbI HATPHUA U

43 kanusg X3: 0COOCHHOCTH bubmuoreka [JOK
B3aMMO/ICHCTBHS OKCHJIA HATPHUSI C https://m.edsoo.ru/00ae14b2
BOJI0# (BO3MO>KHO BHU/IEO)
IllenoyHoO3eMeENbHBIE METAJIIbI —
KaJblui U MarHui X3J: nIpu3HaKu
MPOTEKAHUS KAUECTBEHHBIX

49 peakyii Ha HOHBI MarHus U bubnuoreka [IOK
KaneIs XO: HaOIrOAeHNE U https://m.edsoo.ru/00ael5e8
OTIMCaHUE TIPOIIECCOB OKPAITUBAHUS
IJIAMEHU MOHAMU KaJTbITHSI
(BO3MOXHO BHUJICO)
Baxueime coenuHEeHUS KaJIbINA

50 X: 0COOEHHOCTH B3aMMOICHCTBHS bubmuorexa [JOK
OKCHJa KaJILIUA C BONOU https://m.edsoo.ru/00ael5e8
(BO3MOXHO BHUJICO)

51 O06o01IeHre U cucTeMaTru3aIus
3HAHUM

57 JKEcTroCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
YCTpaHEHUs https://m.edsoo0.ru/00ael1 886
[IpakTueckas paborta Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI U METOIBI €6 Bubmiorexa OK

" https://m.edsoo.ru/00aelae8

yCTpaHEeHHs
Anromunnilt X3: npu3HaKu

54 IIPOTEKAHMSI KAUECTBEHHBIX bubnuoreka [IOK

peaxiuii Ha HOHBI ATFOMUHUS U
IIUHKA

https://m.edsoo.ru/00aelc64




55

AmdoTepHbIe CBOIICTBA OKCHIA U
ruapokcuaa XO: UccIel0BaHne
aM(OTEPHBIX CBOHCTB I'MIPOKCHIA
AJIIOMHWHUA U TUAPOKCHUA TUHKA

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

56

XKenezo X3: npouecc ropeHust
’KeJie3a B KUCI0poe (BO3ZMOKHO
BHJIEO0)

bubmmorexa [IOK
https://m.edsoo0.ru/00ae1d86

57

OKCI/I)II)I, THAPOKCHUABI U COJIN
xenesa (II) u xxeneza (I11I) XO:
NIPU3HAKU IPOTEKAHUSA
Ka4€CTBCHHBIX peaKHI/II\/'I Ha MOHBI
xenesa (II) u sxeneza (I1I), meau (1I)

bubmmoreka [{OK
https://m.edsoo.ru/00ae35e6

58

O000I11IEeHNE U CUCTEMATHA3 AN
3HaHUU

59

[TpakTrueckas padota Ne 7.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teme «Baxkuelniue
METAJIJIbI U KX COETUHEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Breruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIN OJINH
W3 pEareHTOB JaH B M30BITKE WM
COJICPXKUT IPUMeECH. Bhrauciienus
MacCcOBOM JOJU BBIX0J1a IPOAYKTA
peakuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 750

61

O00011IeHNE U CUCTEMATH3ALIMS
3HAaHUU

62

KonTponpHas padota Ne4 o teme
«Baxnenmue MeTaJuibl U UX
COEIMHEHUS»




BemecrBa u matepuaisl B
MOBCEIHEBHOM KU3HU YEJIOBEKA

63 X3: nzyuenne o0pasros | bubmoreka [IOK
MaTepHUajIoB (CTEKIIO, CIIaBbI https://m.edsoo.ru/00ae3f50
METaJJIOB, IOJIMMEPHBIE
MaTepHabl)

64 XUMHUYECKOE 3arpsi3HEHNE | bubnuoreka [JOK
OKpYXaIOILEH Cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B permieHnn | bubnnorexa [JOK
9KOJIOTUUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [JOK
CHUCTeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCTeMaTU3alys 3HaHUH https://m.edsoo.ru/00adb33c

68 Peseprubrit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUCcTeMAaTu3alys 3HaHUu! https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




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

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I"., AKiimoHepHoe 00IIECTBO
«3narenscTBo «lIpocsemenue»
* Xumus, 9 knacc/ Pynzutuc I'.E., ®enpnaman @.I°., AkurionepHoe 00111€CTBO

«M3parenscTBO «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JJIs1 YUUTEJIA

8 KJIIACC

Xumusi: ypoku B 8 kiacce: nocooue st yuurens/H. H. Tapa / 2-e uzn., nepepad.
— M.: [IpocBemienue,

2014.— 127 c.

Xumus. Jlunakruaeckuit Matepuail. 8—9 Kiacchl: Mocobue it yuuTeaeh
o01eo06pa3oBar. yuapexaeHuit/A.

M. Paneuxwuii/3-e uzn. — M.: IIpoceemenue, 2011. — 127 c.

Xumus. 3aJa9HUK C «TTIOMOIITHUKOM». 8—9 KJ1acChl: TOCOOHE JJIsT YYaIIHXCS
o0meoOpa3oBar.

yupexnennit/H. H. I'apa/4-e uzn. — M.: [IpocBemenne, 2013. — 95 ¢

9 KJIACC

Xumus. 9 xknacc / Pymsuruc I'.E., ®enpaman @I, / 4-e uzn. — M.:

[Tpoceemenue, 2019. — 207 c.: ni.



Xumust. Jlugaktuueckuit Matepuain. 8—9 kiacchl: mocoOue A yuuTenei
o011e00pa3oBar. yupexxaeHuit/A.

M. Paneuxuti / 3-e uzn. — M.: IlpocBemenue, 2011. — 127 c.

Xumusi. 3aJa4HUK C «TTIOMOIIHUKOMY. 8—9 KJ1acChl: TOCOOUE JJIsl yHAIIUXCs
o01reo06pa3oBar.

yupexaenuit/H. H. I'apa / 4-e uzn. — M.: IIpocsemienue, 2013. — 95 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

https://resh.edu.ru/

https://uchi.ru

https://www.yaklass.ru

https://videouroki.net

https://uchebnik.mos.ru
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