MMHHUCTEPCTBO INPOCBEIIEHUS POCCUMCKON ®EJEPALIUUA
MuHHCTEPCTBO 00pa30BaHus U HAyKH Xa0apoBCKOro Kpas
VYupasienue oopazoBanus agMunucTpanuid Hanakckoro MyHHuunajabHoro
paiiona
MBOY OOIII ¢c. Bepxuuii Hepren

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

pykoBonutens [1LHIMO 3aMECTHUTENb IUPEKTOpa IUPEKTOP
,/l m Xomxep H.B. no YBP

npotoxoA Nel ot 17.06.2025r. B, Semmt

)
Bira Sl

Kune T.B.
82 ot 26.06.2025 r.

PABOYAS TIPOT'PAMMA
(ID 6715589)

yueGHoro npeamera «Xumus. bazoBblii ypoBeHb»

JUTSE o0yJarormmxcs 8 — 9 KiaccoB

c. Bepxumii Hepren 2025



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (eaepasbHOM paboyell nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepIKaHMUS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTebHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIY>KHUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPhl IUYHOCTH, €€ 0011 1 ()YyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMUM Ha ONPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wu3yyeHHH XUMUHU MPOUCXOAUT (QOPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEAHEBHOM >ku3HU. [Ipu peanmuzanuu nmporpaMmsbl, pelIeHUH 3ajad y4yeOHOro
MpeIMEeTa MCIOIb3YEeTCs HIKOJIbHOE 000pYyJOBaHUE, B TOM 4YHCIEe 000pYyI0BaHUE
neHTpa «Touka pocTtay.

[Ipy M3y4yeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKKe 1IeU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY NPUHITHIO PEIIEHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYeHHMs] Ha CHUCTEMaTH4YecKOoe MpUOOIlIeHHE
oOydJaromuxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENBHOCTH, HAayYHBIM
METOJIaM TO3HAaHMS, (POPMUPYIOINIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUHY;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00YUYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETBLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHLIMH), MMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IJIf
pa3IN4HBIX BUAOB JIEATEIBHOCTH;

— (¢opMmupoBaHue oOmel (QYHKIUOHAJIBLHOM U E€CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKPYXKAIOIEro MHpA, MCIOJIb3Yys 3HAHUSA W ONBIT, IOJyYCHHBIE NP H3Y4YCHHU
XMMUH, TPUMEHATh HMX HOpPHU pPEIIEHUH NpoOJieM B IOBCEJHEBHOM KU3HU U
TPYZAOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaromIMXCS TYMaHMCTUYECKUX OTHOILIECHUH,
INOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BBIPAOOTKH 3KOJOTHYECKH
1eJIeCO00Pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IENAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH PUPOIHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
00yJeHHUS.

OOmiee 4WCIO YacOB, OTBEACHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJelo), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU YEJIOBEKAa. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BelleCcTB. XUMHUYeckue ypaBHeHus. Krnaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyYEHHUE U OMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa ¢ KHCIIOTOMN) SBICHUM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IelieHHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4eloBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Dusznueckue MW XUMHYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COEUHEHH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3llaMu OKCHIOB W
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
coequHeHui». lIpu npoBeAEHHM SKCIEPUMEHTOB HCHOJIB30BAIOCH IIKOJIBHOE
o0opyioBaHMe, B TOM 4YHCie oOopynoBaHue IudpoBoi nadoparopun PoOuxnad
«Xumusa», «Ikonorus» HeHTpa «Todka pocTa»: KOMIBIOTEDP C BO3MOMXKHOCTBIO
nonkioueHuss depes USB  HeoOXoAMMOro JaTyvka, MpeayCTaHOBJIECHHOE
nporpamMMmHoe oOecnieuenre Poouknad, pH-merp Pobuknabd nns onpenenenust pH
cpeabl (KUCIOTHOM, HEWTpanbHOM, IIETOYHOM), JaTYMK IS ONpPEACIICHUS
MYTHOCTH, TEMIIEPATYPHI BOJBI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
yieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[lepBble TOMBITKH KiIacCCU(MHUKAUM XUMUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CxXOJIHBIX BJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METAJIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yoT aM(PpOTEpHbIE OKCUIBI
U TUIPOKCHIBI.

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3nneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IME€pUOIA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxeHutro B [lepuonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajudyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMUECKUX CBOMCTB MO rPyIIaM U Nepruoiam.

3nauenue [lepuoanueckoro 3akona u [lepuogndeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHS Haykh W mpaktuku. [[. M. MenneneeB — y4€Hbld U
IPaKJIaHHH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccrl OKMCIIEHUST U BOCCTAHOBICHUA. OKUCIUTEIH U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:



M3yueHHe oOpaslloB BEIIECTB METAJUVIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPaAaMH KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs], COCTUHEHUS).

Meosicnpeomemmnuie ceasu

Peanuzamusa MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIHUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIC MOPOIHI,
MI0JIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX TMEPUOJOB, KalMs, KalblLHMs U HUX
COCIMHEHUH B COOTBETCTBUH C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOW PEIIETKUA U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanysa XuMrU4ecKUX peakiuil o pa3InyHbIM NMpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHUH BEIMIECTB, MO TEIIOBOMY 3(deKTy, o
M3MEHEHUIO CTETIEHEN OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[lonsitue o ckopoctu xumuyecko peakuuu. [lonsTre 00 oOpaTUMBIX U
HEOOpATUMBIX XUMUYECKUX peakiusix. [IoHsTHE 0O rOMOTeHHBIX M TeTepOTreHHBIX



peakuusax. [lonarue o karamusze. IloHATHE 0O XUMHUUECKOM paBHOBECHHU. DAKTOPBHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAaHOBUTEIHbHOMN peaxkuum. CocraBienue ypaBHEHUI
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMAd €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHU3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuueckoi cBszu. Crenenn auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUSI PeaklMii HIOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMUW W cCcoOJiek B CBETE€ TMPEJCTABICHUN 00 dSJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOIPOBOIHOCTU
pPacTBOPOB BENIECTB, IMpPOLECCA JIUCCOUMALMM KHUCJIOT, IIEJIOYEd U COJIEH
(BO3MOXKHO  WCHOJIb30BaHWE BHJIEO MaTE€pUaliOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  peaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJICIICHHE Ta3a, oO0pa30BaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakMu pas3joKEHHUs, COCUHEHMS), PACIIO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IOMOIIBK0 KAYECTBEHHBIX PEAKIIMA Ha HWOHBL, PEIICHHUE
AKCIEPUMEHTAIIBHBIX 3a7a4.

HemeTaniibl M UX cOeTUHEHUS

OO6mass XapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue W (PU3MUEeCKue CBOMCTBA IMPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIEMCTBHE C METAJUIaMH, HEMETaJlJlaMH, Iejgo4amMu). XJIOPOBOJAOPOI.
ConsHas KHCIIOTa, XMMHUYECKHE CBOICTBa, TMOJyYeHHUE, NMpuMeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OPraHU3M 4YeJIOBEKa. BaxkHeuue XJIOpUAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbBIC CTeNeHH OKuciIeHHWs. CTpoeHHe M (PU3HWYCSCKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CePhbl. AJINTOTPONHBIE MOAUDUKAIIUN KUCIOPOa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U



XxuMuyeckue cBorcTBa. OKCHABI CEpbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Quanueckue U XHUMHYECKHME CBOMCTBa (00mIME Kak
MpEACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTHI.
IIpumenenue cepHoit KucaoTsl. Conu CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHHN B TPUPOJE. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Cpeibl COECIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrtepuctuka 31aeMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTEMEHH OKHCIEHHs. A30T, paclHpOCTpaHEHHE B MPHUPO/IE,
¢uznueckre U XuMuyeckue cBoiictea. KpyroBopotT azora B nmpupojae. AMMHaK, €ro
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojydeHue u npuMmeHenue. Coam aMMOHUS,
ux GU3NYECKUE U XUMUUYECKUE CBOMCTBA, mpuMeHeHre. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHHe, (PU3UMYECKUe U XUMHUYCCKUE
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIoIel Cpellbl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyxXa, MOYBbl W Boao&éMoOB). docdop,
ajoTponHeie Moaudukanmuu Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, Gu3ndecKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATIBHBIX YAOOPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJepoi,  aJuIOTPOIHBIE
Monu(UKALMK, PACTIPOCTPAaHEHHE B TMpupone, (HU3UYECKUE U XUMUUYECKHE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepoaa B mpupoge. OKCuabl yriepojaa, ux
duznueckre M XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addekr. YroapHas KUCI0OTa U €€ CONMM, UX (PU3HYECKHE U XHUMHYECCKHUE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOIYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONMOTUYECKH BAXKHBIX BEUIECTBAX: XKUpaX, O€IKax, yrieBojax — U ux
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.



KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCMIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUe M XUMHUYECKHE CBONCTBA
raJjloreHOB M WX COCJAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIeOMAaTepraoB), HaOJIOICHUE TIpoIiecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajIoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIyUYeHHE,
coOupaHue, pacro3HaBaHWE U M3YYEHHE CBOWCTB aMMMaka, IPOBEICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHOMN a30THON KUCJIOTHI C MEABIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOUpaHUe, paclo3HaBaHUE U M3YyYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT W
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBbHBIX
3a7a4 1o TeMe «BaxHenmmne HeMeTauibl U UX COCTUHEHUS.

MeTanibl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTanueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMYecKas  pemeéTka.  DJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHU MeTamnoB. dusnyeckne 1 XMMUYECKHe CBOMCTBA MeTauioB. O0rue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIIJIEHHOCTH.



[Ilenounble MeTawibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKUX
anemeHToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXICHUE B MPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U
TUAPOKCHUABI HATpusi MW Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB U HX
COCMHECHUN.

IllenoyHO3eMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kaiblmsa. BaxHeimme coeauHeHUs Kalmblus (OKCHJ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIPOKCHIA
AJTIOMUHUSL.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKUX DJIIEMEHTOB /I,
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UUECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEWUCTBHUS OKCHIA
KaJIbLIUsI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOKHO  HCNOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHbIX PEAKIMi Ha MOHBI: MAarHWs, KaJbLUs, aJIIOMUHUA, LIUHKA, JKElie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MIPOLIECCOB OKPAIIMBAHHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCUJA [IMHKA, PEIICHHE DKCIEPUMEHTAJIbHBIX 3a/]a4 110 TeMe «BakHeumue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HHU YeJIOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
poOJieM.

Xumuueckuit IKCnepumenm:



u3y4yeHue oOpa3lioB MATEepUaloB (CTEKJIO, CIIaBbl METAJJIOB, NOJUMEPHBIE
MaTepHabl).

Mescnpeomemmunie ceazu

Peanuzanus MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01mMe ecTecTBEHHO-HAYYHBbIE MOHATHS: HAy4yHBIM (DaKT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEPEHHUE, MOJeb, SBIECHUE, MAPHUKOBBIM
3 PeKT, TeXHOJIOTHUSI, MAaTEPUAIIBI.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
U30TOMbI, PaJHMOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUH 3aps]l, MPOBOJHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemeéTka, CruiaBbl, (PU3NUECKUE BEIWYUHBI, CIUHHIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEPATIbHBIC
yII0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

'eorpadusi: armocdepa, rumpocdepa, MUHEPATBI, TOpPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIICIOBATEIBCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

HUHTEPEC K MPAKTUUYSCKOMY M3YUYEHHUI0 podeccuii U Tpyaa pa3IudHoOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyueckue I NOpeIMEeTHOM o0mact  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIeCTBa, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pasJIoKEHUs, pEeaKIUu 3aMelleHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHNMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE ITPUMEPAMH MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSPHYHO M MOJISIDHYKO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, O0000IIeHHE, CHCTeMAaTHU3aluio, KiacCUu(UKAIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUJiaM  TOJb30BaHUS ~ XUMHUYECKOM  MOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3W  (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIKCHIBATH U XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TMEPHOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX MEePUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS AJEKTPOJIMTUYECKOW JAHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO JJIeMEHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMHU/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CHUCTEMATU3allUI0, BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 209 bubmmoreka [{OK
yesoBeka. Tea U BelecTsa ' https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 0 0 3.09
OHSTHE O METO/aX IMMO3HAHUS B XUMUHU httos://m.edsoo.ru/f0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
paboTHI B TaOOPATOPUU U TIPUEMBI bubmuorexa [JOK
3 1 0 1 9.09
oOpareHus ¢ 1abopaToOpHbIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMech. CriocoObl bubmuorexa [JOK
4 . 1 0 0 10.09
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 16.09 Bubmmorexa LIOK
: . PUMEp ' https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1 0 0 17.09
TOMBLH MOTICIITH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 0 0 23.09
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 II 1 0 0 24.09
POCTHIC 1 CIIOKHBIC BemecTEa https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 A - 1 0 0 30.09
TOMHO-MOJIEKYJIIPHOE YUYEHUE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumudeckas: popmyna. BareHTHOCTH 1.10
Qopy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. 710 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO 8.10 bubmmoreka [{OK
DIIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. 14.10 bubmmoreka [{OK
Mousipaasi Mmacca ' https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. 15.10 bu6moreka [IOK
XuUMUUecKas peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycoBHs MPOTEKAHUS 2110 bubnuoreka [IOK
XUMHUYECKUX PEAKIINIT ' https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
16 22.10
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX 5.11 bubmorexa IOK
B . M ' https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS 11.11 Eubmorexa HOK
> P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 1OK
nonroTeKa
19 sHuukIoneauct. O6o01eHne u 12.11
H a H“l https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3SHAaHUI
20 KonTponpHas padota Nel mo teme 18.11 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN ' https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 19.11 bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22 caopona (pea OKHUCIICHU, 25.11
KHCJIOpoJia (peaKuyu OKUCICHUS https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH 26.11 bubmorera [JOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O 51 bubmmoreka [{OK
TEPMOXHUMHUYECKOM YPaBHEHHH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TormmuBo (HedTh, Yroab H METaH).
25 3ar ${3HeI-EI/Ie(1];OS yra CIIOCOOBI c)ero 3.12 bubmorexa [OK
p yxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KUCIopoaa 9.12 bubmorexa OK
v . P poaa, ' https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
27 10.12
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA 16.12 bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COJISIX 17.12 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30 23.12
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme Eu6 OK
31 «ITonyuenue u cobupanue Bo10po/a, 24.12 nomorexa L

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 30.12
ABorasnpo https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMUeCTBa
33 BEIlIECTBA rasa 1o ero u3BECTHOM 13.01 bubmmorera [JOK
Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 aBHEHUIO pPEaKIIMU Ha OCHOBE 3aKOHa 14.01 bubmorera [JOK
P ] P . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a
obopymoBanue nudpoBoit
nabopaTtopuu Pobuxirad
«XuMHUsD», « IKOIIOTHSD
nentpa «Touka pocray:
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA KOMIIRIOTE €
35 20.01 BO3MOYKHOCTBIO
BOJIbI
noakiroueHust uepe3 USB
HEOOXOAUMOro JaTUHKa,
MPpEeaAYyCTAaHOBJICHHOC
porpaMmMHoOe o0ecIIeucHIe
PoOuki1a0, naTumk ajs
onpeaciICeHnsa MYTHOCTH,
TEMIIEPATYPHI BOJBI.
36 CocrtaB ocHoBanuii. [lonstue 06 2101 bubnunoreka [JOK
UHIUKATOPaX ' https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputenb. HacrelmeHHbIS
37 " HeHaCLII_Ip_[eHHBIS acTBOPBL. MaccoBas 27.01 bubmorexa LIOK
P PEL ' https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B PAaCTBOPE
38 IIpaktuyeckas padora Ne 5 o reme 5801 bubnuoreka [IOK

«[Ipurorosnenne pacTBOpoB ¢

https://m.edsoo.ru/ff0d5eba
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OIIPENENEHHON MaCCOBOM J10JIEH
pacTBOPEHHOTO BEIIECTBA»

39 KonTtposnsHas padota Ne2 mo Teme 302 bubmmoreka [IOK
«Kucnopon. Bonopox. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCUPUKALIUS, 4.02 bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyeHue U XUMHUYECKUE CBONCTRA
41 KI/ICJ‘I};qTHI)IX OCHOBHBIX U aM(OTEPHBIX 10.02 bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, 11.02 bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca
obopymoBanue nudpoBoit
naboparopuu Pobukiad
«Xumus» uentpa «Touka
[Tonydyenne u XMMHUYECKUE CBOMCTBA POCTa»: KOMIILIOTEP ©
43 . 17.02 BO3MOYKHOCTBIO
OCHOBaHUU
noakiroueHust yepe3 USB
HEOOXOAMMOro JaTYHKa,
MPpEeaAYyCTAaHOBJICHHOC
MporpaMMHOe oOecIIeUeHI e
Pobuknad, pH-metp
Pobuxad.
Kucnotsr: cocraB, knaccudukanms, bubnunoreka [JOK
44 18.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
45 [Tony4eHue u XUMHUYECKUE CBOMCTBA 24.02 https://m.edsoo.ru/ff0dfee2

KHUCJIOT

obopynoBanue nudpoBoit
nmaboparopuu Pooukinad
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«Xumus» neHtpa «Touka
POCTa»: KOMITBIOTED C
BO3MOXKHOCTBIO
noakioueHus uepe3 USB
HEOOXOIUMOr0 JAaTUHKa,
MpEeNyCTaHOBICHHOE
MporpaMMHOE oOecTiedeHne
Pobukna6, pH-metp

Pobukia0.
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCOéBII) TI0JT )eHI/ISI XI/IMI/I‘—IZ(I:KI/Ie 25.02 bubmorera [JOK
N YHACHI, ' https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 3.03 bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu 4.03 bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IeHre U cucTeEMaTH3alis 3HAHUH 10.03
H i https://m.edso0.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
" bubmuorexka [JOK
50 OCHOBHBIE KJIACChI HEOPTAaHUYECKUX 11.03
. https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XUMHYECKUX deMeHTOB. IToHsTHE O 17.03
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
Ilepuoauyeckuii 3aKOH U
p bu6mmoreka [JOK
52 [Iepuonnueckas cucTeMa XUMHYECKUX 18.03

anemenToB /. 1. Menneneepa

https://m.edsoo.ru/00ada52c
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bubmuoreka [JOK

53 Ilepuoapl, IpyIbl, TOATPYIIIILI 24.03
PHOARL TPYH ATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX 25 03 bubnuorexa [JOK
siep. V3oTortis ' https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000JI0YCK
. bubnuorexa [JOK
95 aToMOB 3JieMeHTOB [lepuoanueckoit 7.04
https://m.edsoo.ru/00ada6hbc
cucremsl JI. 1. Menaeneena
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 8.04 bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. W. ' https://m.edso0.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. . 1. 14.04 bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEAror U ' https://m.edsoo.ru/00ada96e
rpaXKJaHUH
PesepBuEblil ypok. O000IIIEHNE U
58 CHCTIe)MaTHSZEHSI 3HAHUH / 15.04 bubmorexa LOK
. ' https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoepouHas padota
KontponbHas padorta Ned4 o Teme
bu6mmoreka [JOK
59 «Ctpoenue atoma. XMMHYECKast CBA3bY» 21.04
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
60 22.04
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
61 HNoHHas xumudeckas CBs3b 28.04
https://m.edsoo.ru/00adac34
KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
62 29.04
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHast XUMHAYECKast 5.05 bubnuoreka [IOK
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CBSA3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
4 1 0 6.05
6 CTeneHe okucneHHs https://m.edsoo.ru/00adae28
65 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 0 12.05 bubnuorexa [JOK
peaximu ' https://m.edsoo.ru/00adb076
bubmmoreka [{OK
66 @) 1 0 13.05
KHCIHTCEIH | BOCCTaHOBHTET https://m.edso00.ru/00adb076
PesepBubIit ypok. O600mIeHNE 1
P P ill bubnuorexa [JOK
67 cHUCTeMaTH3aIlnsl 3HAHUH 110 TeMe 1 0 19.05
https://m.edsoo.ru/00ad9ch2
«CtpoeHue atToMa. XMUMHYECKas CBA3b)»
PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK
68 . 1 0 20.05
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/ff0d61c6
5 (no nnany 4+1
OBUIEE KOJIMYECTBO YACOB I10 68 Uz pesepéiozo

I[TPOTPAMME

8pemenu, ecau
6yoem BIIP)
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9 KUIIACC

KounuecTBO YyacoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.
[Iepnoanueckas cucrema bubnuorexa [JOK
1 1 0 0 2.09
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XUMHYECKUX DIIEMEHTOB 1 0 0 3.09 bubmorexa HOK
) ' https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 9.09 bubnuoreka [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunn xXuMHuueckoil CBSI3U U THIEI 1 0 0 10.09 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1 0 16.09
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
5 Knaccudukanus XuMuaeckux 1 0 0 17.09 bu6mmoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM Bu 1OK
HOJIMOTEKA
7 eakiyu. [ToHsTHE O TOMOT€HHBIX U 1 0 0 23.09
bearh https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEAKIIHIX
[ToHsiTHE 0 XUMHUYECKOM PABHOBECHH.
8 DaKTOPLI, BAUIOIINE Ha CKOPOCTH 1 0 0 24.09 bubmorexa [IOK
Prl, . p ' https://m.edsoo.ru/00adc28c
XMUMHUYECKOHN peakiMy U MOJ0KEHUE
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 30.09
peakuuu https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTHYECKON
10 qucconuanuu. CUabHbIC U clIa0ble 1.10 bubmorexa HOK
' ' https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
bubmmoreka [{OK
11 HoHnbIe ypaBHEHHS PEaKIHM 7.10
yp peaxtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIIOT B
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI 8.10 bubmmorexa [TOK
pv ' https://m.eds00.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT
bu6moreka [IOK
https://m.edsoo.ru/00add8b2
obopymoBanue nudpoBoit
naboparopuu Pobukiad
«Xumus» uentpa «Touka
XUMHUYEeCKHe CBOMCTBA COJICH B CBETE POCTa»: KOMIIBIOTEp C
13 MpeACTaBICHUI 00 14.10 BO3MOKHOCTBIO
AJIEKTPOJIUTUUECKON AUCCOIUALINHI noakiroueHust yepe3 USB
HEOOXOAMMOro JaTYHKa,
MPpEeaAYyCTaHOBJIICHHOC
IporpaMmMHoOe o0ecIIeucHIe
PoOnkiad, maTunk
3IIEKTPOMPOBOIHOCTH.
bubnuoreka [JOK
14 ITouaTue o TUAPOIU3E CONEH 15.10
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHne u cucTeMaTu3anus 2110 bubnunoreka [JOK
3HAHUHI ’ https://m.edsoo.ru/00addd12
16 [IpakTuyeckas pabora Ne 1. 2210 bubnuoreka [IOK

«Pemienue SKCIICPUMCHTAJILHBIX

https://m.edsoo.ru/00addbfa
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3aaa4»

KonTtposneHas padota Ne2 mo teme

17 «IIEKTPOIUTHYECKAS JUCCOLMALINA 5.11 bubnmorexa LOK
P ' ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUU B PACTBOPaX)»
OO6mast xapakTepuCTHKA FaJOTeHOB.
18 XuMHYeCKHEe CBOMCTBA Ha IMPUMeEpE 11.11 bubnmorexa LHOK
prMep ' https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOICTBA, MOIyUCHHE 12.11 bubnmorexa LOK
’ ya ’ ' https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme
20 «[TomyyeHne CONTHON KUCIOTBI 18.11 bubmiorexa HOK
YACHHE €O ’ ' https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOMCTBY
Brruucienus mo ypaBHEHUSIM
21 XAMHYECKUX PEAKIINI, €CIIH OUH U3 19.11 bubmorexa LOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 25 11 bubnuoreka [IOK
VIA-rpynmsi ' https://m.edsoo.ru/00ade64a
AJToTpOoTIHBIE MOTU(UKAITUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI 26.11 bu6mmoreka [JOK
B IIpupojie. XMMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopos, cTpoeHue, hpu3nueckue 51 bubnunoreka [JOK
1 XUMHYECKHE CBOMCTBA ' https://m.edso0.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢u3nyeckrue 1 XMMUYECKHE CBOMCTBA 3.12 Bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00adea28
MIPUMEHECHHE
26 XUMHUYECKUE PEAKIUH, JICIKAILNE B 9.12 bu6mmoreka [JOK
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OCHOBE IIPOMBIIIJIEHHOTO crioco0a
IIOJIyYEHUS CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arpsA3HEHUE
OKpYKaroIllEen Cpelibl COCTUMHEHUSIMU
cepsl

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

Briuucienne MaccoBOM 0JIU BBIXOAa

bubmmoreka [{OK

27 10.12
MPOAYKTA pEAKIINU https://m.edsoo.ru/00adec8a
OO6rast xapakTepUCTUKA SJIEMEHTOB
08 VA-rpynibl. A30T, paclipoCTpaHEHHE 16.12 bubnuorexa [JOK
B Npupoje, puznueckue u ' https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AmMuak, ero uznyeckue u
29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U 17.12 bubmorexa TOK
> HOIYH ' https://m.eds00.ru/00adf004
MIPUMEHEHHE
[IpakTrueckast pabota Ne 3 o Teme
30 «[lonyyeHne aMmMuaka, U3yueHUeE ero 23.12 Bubmmorexa [JOK
. e > 133 ' https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, eé Gpusndeckue u 4.1 bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA ' https://m.edso0.ru/00adf306
bu6mmoreka [JOK
https://m.edsoo.ru/00adf518
obopynoBanue nu(ppoBoit
Hcnonb3oBaHne HUTPATOB U COJIEeH nmabopatopun Pobukiad
AMMOHUA B KAYCCTBC MUHCPAJIbHBIX «IKOJIOTUS LIEHTpa
32 ynoopenuit. Xumudeckoe 30.12 «Touka pocra»:

3arpsA3HCHUC oxpyxca}omeﬁ Cpeabl
COCAMHCHUAMU a30Ta

KOMIIBIOTED C
BO3MOIKHOCTBIO
noakinoueHus yepes USB
HEOOXOAUMOro JaTUMKa,
MPEe1yCTaHOBIEHHOE
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mporpaMMHoe obecriedeHue
Pobuknab, naTauk HUTpAT-

HOHOB.
®docdop. Oxeun pochopa u
33 (bocg)ollajHas[ KI/ICJI((i))Ta,(b(i)II/I)BI/I(‘-I\g)CKI/IG " 13.01 bubmorexa LHOK
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Wcnonb3oBanue pocdaTtos B
34 KauecTBe MUHEPAIBbHBIX YI0OpEHUH. 14.01 bubnuorexa [JOK
3arpsi3HeHHEe IPUPOTHOM cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacpocTpaHeHHE B
35 npnpgﬂe, gmnr;ecxl;e U XUMHYCCKHE 20.01 bubamorera LOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusmdeckue u
36 XHMHYECKHE CBOMCTBA. 101 bubmuorexa [JOK
DKOJIOTHYECKHE TIPOOJIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
N bu6mmoreka [JOK
37 VYroJibHAs KUCIOTA U €€ COJIn 27.01 httos://m.eds00.ru/00ae006¢
[IpakTuueckast padota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. 58.01 bubnuoreka [JOK
KadectBenHnas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHbIE TOHATHUS 00
39 OpraHUYECKHUX BEIIECTBAX KaK O 3.02 Bubmiorexa OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepo/ia
N bubmuoreka [JOK
40 KpeHuit i ero coe et 402 https://m.edsoo.ru/00ae080a
41 [IpakTuueckas paborta Ne 5. Pemenue 10.02 bu6nmoreka [JOK
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SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS)

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

KonTtposnsHas padota Ne3 mo Teme

bubmmoreka [{OK

42 «BasxkHenne HeMeTallIbl ¥ UX 11.02
https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO6mast XxapakTepUCTHKAa XUMUYECKUX
9JIEMEHTOB — METAJLIIOB.

43 MeTtannuyeckas CBs3b U 17.02 bubmmoreka [{OK
METaJUIMYECKask KPUCTAJUTMYECKAs ' https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKre CBOMCTBa
METAILIOB
XuMHYECKHE CBOMCTBA METAJIJIOB. Bu6 1OK

HOIHOTEKA
44 ODNEKTPOXUMHUYECKHN PsI 18.02
P . A https://m.edso0.ru/00ael1156
HaIpsDKEHUH METaJIIOB
OO6mme cnocoObl MOTyICHUS
MeTtaiuioB. CiraBel. Beramnciienus mo

45 ABHEHUSIM XMMHUYECKUX PEaKIINA 24.02 Eubmaorexa HOK
P P ’ ' https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH

bubnmuoreka IHOK

46 [ToHsATHE O KOPPO3UU METAJLIOB 25.02 1
https://m.edso0.ru/00ae1278
bubmuoreka [JOK

a7 €JIOYHBIE METAILIbI 3.03
i https://m.edsoo.ru/00ae14b2
OKcupl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK

48 4.03
KaJus https://m.edsoo.ru/00ae14b2

€JIOYHO3EMEIbHEIC METaIbI — bubanoreka K

49 i 10.03 omuorexa O

KaJBIUA U MarHui

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

bubmuoreka [JOK

50 Baxueime coeTuHEHUS KaJIbIUI 11.03
& H https://m.edso0.ru/00ael15e8
O0001enre U CHCTEMATH3ALUS
51 o t 17.03
3HAHUI
59 JKEcTKOoCTh BOJBI M CITOCOOBI €& 18.03 bubmmoreka [{OK
yCTpaHEHHUs ' https://m.eds00.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
53 "YKEcTKOCTE BOABI 1 METOIBI €6 24.03 bubnmorexa LHOK
| ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6moreka [IOK
54 AroMuHUI 25.03
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U 204 bubnuoreka [IOK
TUAPOKCHIA ' https://m.edsoo.ru/00aelc64
bubmuoreka IHOK
56 Keneso 8.04 nomorexa 11
https://m.edso0.ru/00ae1d86
OKcuapl, THAPOKCUIBI M COJIU KeJe3a bu6mmoreka [IOK
57 14.04
(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
O00011IeHNE U CUCTEMATH3ALUS
58 o . 15.04
3HAHUI
[Ipaktuueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAJIBHBIX 337124 I10 TEME 2104 bu6mmoreka [JOK
«BaxkHeHI1INEe METAIUIBI U UX ' https://m.edso0.ru/00ae3de8
COEIUHEHUSD
Boruncnenus o ypaBHEHUSIM
XUMHYECKUX PeaKIUid, eCIU OJHH U3
bu6mmoreka [JOK
60 pEeareHToB JaH B U30BITKE UITU 22.04

COACPKUT NPUMCCH. Brrunciaenus
MacCOBOH J0JIM BEIXOJIa MMpOAYKTa

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peaknuu

O0001IEeHHUE U CUCTEMATU3ALIUS

61 B 1 28.04
3HAHHIA
KonTtponsHas padora Ne4 o teme
62 «Baxueume MeTauibl 1 UX 1 29.04
COCITMHEHUSD)
63 BemecrBa u matepuainsl B 1 5 05 bubnuorexa [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA ' https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 6.05 bubnuorexa [JOK
OKPYXKAIOLIEN CPEb ' https://m.edso00.ru/00ae4270
65 Ponpe xumuu B pemreHnn 1 12,05 bubnuoreka [IOK
HKOJIOTHYECKUX MTPOOIEM ' https://m.eds00.ru/00ae4270
PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK
66 o 1 13.05
cUCcTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/00ae0d0a
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [IOK
67 . 1 19.05
cUCTEMAaTU3aIys 3HaHUH https://m.edsoo.ru/00adb33c
PesepBubIit ypok. O6001IeHNE 1 bubnuoreka [JOK
68 . 1 20.05
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «llepBoHaUanbHBIE XUMUYECKUE TOHATHUS

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX TIOHATHI: aToM,
MOJIEKyJla, XHUMHUYECKHH D3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAs aTOMHAasi W MOJICKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPDHAs Macca, MaccoBas IOJs XUMHYECKOTO
DJIEMEHTa B COCIMHEHWHW, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KnaccuuKas — peaknuid:  peakluu  COCAWHEHHS,  PEakKIuu
pa3OKEHUs, pEaKIMH 3aMEIICHUs, pPeakIuu OOMEeHa, JK30- H
SHJOTEPMHUUYCCKHE PEAKIUU, TETUIOBOM 3 (EeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAlMsl) B pacTBOpe

1.2

HUIITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATUN U

IIPUMCEHATH 3TU MMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHUMHYCCKYI0O CHMBOJIMKY MJII COCTaBJICHUSA (bopMyn

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKphbIBAThb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE pPCaKIUn (HO qucily Hu COCTaBy

YUYaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEIJI0BOMY 3 heKTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYJSAPHYHO W MOJISIDHYIO MAcCChI

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCOUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAaHUS — HAOJIOJCHHUE,
U3MEpEeHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

pPacCKpeIBaTb CMBIC]I OCHOBHBIX XHMMHUYCCKHX TIOHSTHH: OKCHun,

KHUCjI0Ta, OCHOBAHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCThL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coeMHeHu! no popMyaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPTaHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJACCOB, MOATBEp)KJas ONMKCAaHUE MpPUMEpamMH

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALEHUH B PA3TUYHBIX YCIOBHUSIX

2.6

ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
7a00paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJOpOJa M KHCJIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C OMNpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TUNIAHUPOBATh U MIPOBOIUTh XUMHUECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOUIBIO

UHAMKATOPOB (JaKkmyc, ¢heHondTarernH, METUIOPAHK U IPYTHUe)

2.7

IIPOBOAUTD paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH p€akuuun

[Io Teme: «llepmommueckunt 3akoH u Ilepuoguyeckas cucrema
xumuyeckux snemeHToB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHEIC peakum»

3.1

PacCKpbIBaATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHUM: AApO aTroma,
BHGKTpOHHLIﬁ clion arToMa, aTOMHasid Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJSIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, WOH, KAaTHOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTb XUMHUYCCKHUEC 3JICMCHTBI

3.3

OTNUCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro (popmy Ilepmomnueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iu4arTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) Neprnoabl

3.4

packpsiBaTh cmbich Ilepmommueckoro 3akona [[.M. Menneneesa:
ACMOHCTPUPOBATH NIOHUMAHUC nepnozu/lqecxoﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;mqea(oﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMu4yeckux  anemeHtoB ..
MenzeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOiiee dYHcIio

AJIEKTPOHOB U pacnpeeNeHHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIPENeNIATh BUJA XUMHUYECKON CBSI3M (KOBaJIeHTHAasi W HMOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJUTBI, JJICKTPOJIUTHYCCKAA AUCCOLUANNs,
pCakiiuu HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHaSI, HOHHAas,

MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNINYCCKasd pCIJ_IéTI(a, CIlIaBbl, CKOPOCTHb




XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHH U

NPUMCHATD 3TH IOHATHUSA TPHU OITMCAHHUU BEHICCTB U UX npeBpameHI/If/i

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUN

WOHHOI'O 0O0OMeHa

1.4

PaCKpbrIBaTh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOUN pEeaKIINU

Ilo Temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIIHE U CTIEIIM(PUICCKUE XUMUICCKUE
CBOWCTBA TPOCTHIX M CJIOXHBIX BEHIECTB, TOJTBEPKAasi OIMUCAHWE
MpuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIIHNX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIUH, TMOATBEPKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

clieoBaTh MpaBWJIaM TMOJB30BAaHUS XUMHUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEUIECTBAMH B COOTBETCTBUU C HUHCTPYKIHSIMH [0 BBIIOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYCHHIO M COOMPaHHIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO ra3a)

2.5

IPOBOJMTh PEaKUUH, IOATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACMO3HABATh ONBITHBIM MYTEM  XJIOPH/-,
Opomuza, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHMHYCCKHUX TIOHSTHIA: HI[K

BCHICCTBA, KOPpPO3Hd MCTAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluU MBICIUTEIbHON JIE€ITeNbHOCTH —




aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBH3€I>’I — JJId I/I3y‘-ICHI/ISI
CBOfICTB BCIICCTB U XHUMHUYCCKUX peaKuHﬁ; CCTGCTBGHHOHay‘-IHBIe
METOJIbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHHUe, MOJICIIMPOBAHHUE,

9KCIEPUMEHT (PEAJIbHBIA U MBICICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTHE O METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumuyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHAasE MOJIEKYIIIPHAs Macca. MaccoBas oI XMMUYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIECTB. XuMHUUeckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON MOCYJI0M, C TPaBUIIAMH
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCAaHUE (U3MUYECKUX CBOWCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KMIICHUE M KOHJICHCAIIUS BOIbBI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKelie3a ¢ PaCTBOPOM

conmu meau(ll), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH OBApEHHOM cOM, HAOIIOEHUE U OIIMCAHUE PE3YIbTATOB IPOBEICHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3[aHUE MOJCIIEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIILIEHHOCTH. Kpyrosopot

KHcopoa B mpupoae. O30H — alioTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMHUUEeCcKol peakiuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroyib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCcUJIEeHUE MTApHUKOBOTO 3P eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bonopon — snemeHnt m mpoctoe BemecTBo. HaxokIeHne Boaopoaa B IPHPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHS.

Kucnorte! u conu

2.4

Monspabiit 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 40Jis BelleCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B NpUpOJIe W B JKU3HU 4ejoBeka. Kpyroropot
BOJIbI B TpHpOAE. 3arps3HeHHE MPUPOIHBIX BoJa. OxpaHa W OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuaoB. dusmueckne W XUMHUYECKHE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBaHusl. HomeHknarypa ocHoBanuil. dusnyeckue U XMMUYECKUE CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. HomeHknatypa kucnoT. dusmdeckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHOocTh MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckne U XMMHUYECKHE CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (mokapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcugoMm menu(ll) (BO3MOXHO MCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmo/ieHue 00pa3lioB BELIECTB KOJMYECTBOM 1 Mousb, HcCCIeIOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMu (HaTpUEM M KaJbI[EM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAEICHHE pPacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpackH WHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJo4ell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHeinine kiacchl HEOPraHUYECKUX

COECIUHEHUI)

[Tepuonuueckuii 3axkoH u [leproauueckasi cucreMa XUMHUYECKHX JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT ampoTepHbIE

OKCHABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XUMU4eCKUX 351emMeHToB J[. M.
Menneneena. KopoTkonepuonas u JUTMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHEIX AACP. M30TOIIEL. BHCKTpOHH. CTpOCHI/IC

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuro B [lepuonnueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUsl pajauyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblidi U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJBHBIX peakluil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU ST)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJOB, Kalus, KaIbIUi WU HX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ pCH_IéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHN4YCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPraHNUYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 Yy4acTHUIO Karajnu3aropa). OK30- U OHIAOTEPMUUYECKHE PEaAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOMN pCaKkuuun

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOoppl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEaKIMU U II0JOKECHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKLHUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJIb30BAHUEM METOJAA

AJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnOHBl. MeXaHN3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMU BHJIAMHU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakun nonHoTrOo OOMEHa. YCIIOBHS MPOTEKaHUS PEaKlMii MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEM B CBET€ TIPEACTABICHUN 00 OJIEKTPOJUTHYECCKON

nucconuanuu. KauectBeHHble peakiiu Ha MOHBI. [loHsATHE O THAPOIU3E CONei

1.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISMHU KPHCTALUTHIECKUX
pEemETOK HEOPraHWYECKHUX BEHIECTB — METaIOB W HeMeTauioB (Tpadura U
ajMasa), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHUYECKOW pEaKIHH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAaKTOPOB;
WCCIICIOBAHUE  JJIEKTPOIPOBOJHOCTA  PAacTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMAIIMM  KUCIIOT, WIeJoYer u coliell (BO3MOXKHO HCIOJB30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJIKa, BBIJCICHHE ra3a,
o0pa3oBaHue BOJbI); OTBITOB, WILIOCTPUPYIOIIUX MPUMEPHl OKUCIHUTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEaKIMii (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIUI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BEIIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

ConsHas KHUCJI0Ta, XUMHYCCKHEC CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. ﬂeﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTEpHbIE CTENEeHN OKuciIeHuss. CTpoeHue U PU3NIECKUe CBOMCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTAQ, (1)I/I3I/I‘~IeCKI/Ie 1 XUMHYECKHE CBOMCTBA
(oOmme Kak mpeAcTaBUTENs Kjacca KHCIOT U cnenuduueckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ cCOeAMHEHUH B MpUpoje. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacipoCTpaHEHUE B MPUPO/IE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yIOOpeHMil. XuMUYecKoe 3arpsa3HeHHE OKpYXKarollei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsS3HEHUE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, QuU3NYECKHUe MU
XHUMUYECKHE CBOWCTBa, mosydeHue. Vcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MoIuGUKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJYYCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumote3a r00aIbHOTO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBINA
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[TepBoHauanbHBIE TIOHATHS 00 OPraHWMYECKUX BEIISCTBAX KAK O COCIMHEHHUSIX
yriuepoga (MeTaH, 3TaH, STHJICH, AaleTWICH, STaHOJ, TJHIEPHH, YKCyCHas
kuciora). MIx coctaB m xummyeckoe crpoeHue. [lonstne o Ouonormdecku
BOKHBIX BEIIECTBAX: MXHUpPax, OCNKax, yIIeBoJaX — W HMX pOJIM B IKU3HU
YeloBeka. MarepualibHOe CIWHCTBO OPraHMYECKUX W HEOPTaHHYECKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IIOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoit kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIBb30BaHUs CTPOUTCIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHN3HHU

2.8

XUMHUYECKUN DKCIIEPUMEHT: HU3YUYCHHE OO0pa3IOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
WOHBI W HAOJIOJEHUE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BAaHME BHJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpaslamM XJIOpUIOB
(raloTeHUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
00yrJMBaHMUs caxapa MOJ JCWCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka e&
MPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COCIMHCHUN (BO3MOXXHO HCIIOJIb30BAaHUE BHJJICOMATEpPHAOB), OOpa3laMu
a30THBIX U (HOCHOPHBIX yHOOpEeHUit; moaydeHune, cooupaHue, pacrno3HaBaHue U
M3YYeHUE CBOWCTB aMMHUaKa; IMPOBEJIECHUE KAuYE€CTBEHHBIX pPEAKUUMWA Ha HOH
amMmmMoHHMsT U (docdar-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MeIbI0 (BO3MOKHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, GQyuiepeHa; O3HAKOMIIEHHE C MPOIECCOM

azicopOLIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM




IIPOTHBOra3a; IOJy4eHUE, COOMpaHHe, PACIO3HABAHUE U H3Y4YECHUE CBOMICTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CIWJIMKAaT-MOHbl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTaUIbl 1 UX COEUHEHUS))

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKUX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTaJyIn4yecKkasl KpUCTalInyeckass pemeérka. OJIEKTPOXUMUYECKUI  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/ioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [oHITHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTa/uIbl: MOJOKeHHE B [lepuomnyeckoid cucTeMe XUMHUYECKHUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCUABl HaTpus u Kanud. [IpuMeHeHHe IIEeTOYHBIX METAUIOB M HX

COEeIUHEHNN

3.4

[llemouyHo3eMenbpHBICE  METAIBI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoOXXJeHHE B mpupoje. Pu3MUecKMe M XHMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxkueilmume coeauHEHUs KaibIus (OKCHUI, THIAPOKCHII,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPHUPOICL. dusnueckue u
XHMHYECKHE CBOMCTBA aJTFOMHUHUS. AM(bOTepHLIC CBOMCTBA OKCHUAA U THAPOKCHU A

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB .M.
MenneneeBa; CTpOEHHE aToMa; HaxoxiaeHue B npupone. Ddusznueckue u
XMMHUYECKHEe CBOMCTBa jkenesza. OKkcuipl, Tuapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3Y4YCHHUC PE3YJIIbTATOB KOPPO3UHU MCETAIIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTeN
B3aMMOJICHCTBUS OKCHJA KajdblUd M HATpus C BOJOM  (BO3MOYXKHO
KCIIOJIb30BAHUE BHJIEOMATEPUAIIOB); HCCJICAOBAHUE CBOWCTB KECTKOW BOJbI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMsI KAYECTBEHHBIX PEaKIUil Ha MOHbI
(Marausi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaAOJII0JIEHHE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMU HATpUs,
Kaausi M Kaubluusg  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMATEpHUAJIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THIPOKCHJIA AIIOMHHMS W TUIPOKCHIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHelne MeTanisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoms Mpu XUMHUYECKHUX OXKOTaxX H

OTpaBJICHUSIX

4.2

OCHOBBI  DJKOJIOTMYECKOM  T'PAMOTHOCTH.  XHMHYECKOE  3arpsA3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MIPOIYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3ioB MaTepuasoB (CTEKIIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

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

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak O0O0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCEHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJIb (CpedHsis), XUMHUYecKas
peakuusi, peaklUd COEIUHEHUs, pPEaKUUU pas3yIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBasl J0JS U MPOLIEHTHAs KOHIIEHTpAIHs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJ€HTHasl  CBSI3b, MOHHAas  CBS3b, METANIMYECKas  CBSI3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT ~JAUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME M  BOCCTAHOBICHHME, JJIEKTPOIIH3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuii 3akoH JI.M. MenaeneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umclie MUHEpalbHBIC YHAOOpEHHs, METAUTBl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoTo raza, HedTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMEHHE MTPOTHO3UPOBATh BIMSHUE BEIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUM  XMMHUYECKMX  pEaKUuH; OCHOBAMM  XUMHUYECKOH

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHune oOBACHATH CBsI3b MOJIOXKEHHs 3reMeHTa B [lepuoandeckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIEKTPOHOB), PACIPEACICHHEM OJIIEKTPOHOB TI0 DHEPIETHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBaTh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHUCIICHHUSI XMMHUYECKHUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaJIUi, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCMMOCTH OT HX COCTaBa U CTPOCHUSA, NPUMCHCHUC BCIICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINIl
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEAKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB PEAKIINH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHON pabOThl C XMMHYECKMMH BEIIECTBAMHU, XUMHUYECKOU
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3I0POBbSI M OKpYXKAIOUIeH MPUPOJHON Cpeapl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U OnHcaHue (PU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOWCTB; MOJIy4EHUE YIJIIEKHCIOro ra3a u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondranenna) aus OMpeNeNeHUs XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl M UX COCANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH W llepuoandeckas cucTeEMa XUMHYECKHUX HIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvuda, KaJlblIUA (pazmyca aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHaH u HeHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJsieoOpa3yrolye; OCHOBaHMN (IIENOYM W HEpPacTBOPUMBIE OCHOBAHUA);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI TMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGIII/IHGHI/If/'I

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TernoBoit 3G GeKT XUMUIECKON peakIuy, TEPMOXHMHYECKHE ypaBHEHUS. DK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINI

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpyXaromieil cpefbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHsI U X COCAWHEHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 3THUJICH, AaCTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHAaA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchl (MaccoBOI) JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 8 ki1.: KoHTposibHBIC U TPOBEpOYHBIE paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u
ap. - M.: Ipoda, 2007.

[Ma6puensu O. C., Bockoboitnukosa H. I1., SmykoBa A. B. HacTtonbHas kHura
yunrtens. Xumus. 8 KiI.: Meroandyeckoe nocooue. - M.: IIpoda, 2011.
IMabpuensu O. C., SAmykoBa A. B. Pabouas tetpanp. 8 k. K yuebnuxy O. C.
INabpuensna «Xumus. 8.» - M.: [lpoda, 2008.

INa6puensn O. C., SmykoBa A. B. Pa6ouas terpaas. 9 k. K yaebnnky O. C.
INabpuensna «Xumus. 9. — M.: JIpoda, 2008.

IMa6puensn, O. C. Metoanueckoe mocodbue k yueOnuky O. C. ['abpuensna
«Xumus». 8 kmacc / O. C. 'a6puensa. — M. : lIpoda, 2018. — 109.
INabpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. I'abpuesnsina

«Xumusa». 9 xinace / O. C. I'abpuensa. — M. : JIpoda, 2018. — 108.



I"abpuensn, O. C. Meroguueckoe nocodbure Xumus 8-9 kiacc
INa6puensn, O. C. Xumus 8-11 knacc. Metogudeckue peKoMeHIaMU U padoyast

nporpamma

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/

https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d227e

https://m.edsoo.ru/ff0d23dc

https://m.edsoo.ru/ff0d26ca

https://m.edsoo.ru/ff0d26ca

https://m.edsoo.ru/ff0d2a6c
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
rekomendacii-i-rabochaya-programma/
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-

gabrielyana-khimiya-9-klass/






