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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 knacce» u «Pu3nka. 7 Kiacey.

[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
neHrpa «Touka pocray.

[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.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. 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). Oxcunabl. Ilpumenenue kucnopoma. 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 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
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
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJb30BAaHUE  BUACOMATEPHUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETAJUIaMHU, PEAaKUUWd HEUTpaau3aluu, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
coequHeHui». lIpu npoBeAEeHUM SKCIEPUMEHTOB HCIOJIB30BAJIOCh IIKOIBHOE
obopyioBaHue, B TOM 4Yucie o0opyaoBaHue nudpoBoil abopaTtopun Pobukinad
«Xumus», «konorusi» neHTtpa «Touka pocTa»: KOMOBIOTEP C BO3MOKHOCTHIO
noakatoueHust yepes USB  HeoOXoaumoro Jartyuka, MpeayCTaHOBICHHOE
nporpaMMHoe obecrieueHue Pobuknad, pH-metp Pobuknad mis onpenenenus pH
cpeabl (KUCIOTHOW, HEUTpadbHOW, IICNOYHOM), HaTYuK JUIs  OIpejecHus
MYTHOCTH, TEMIIEPATypPhl BOJIBI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMenToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[lepBble TOMBITKH KIaCCU(HUKAIMM XUMUYECKUX dJeMeHTOB. [lonsTue o
rpynmnax CxXOJIHBIX BJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METAJIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yoT aM(PpOTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX 3JIeMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOIHAsA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3nneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKHII CMBICI MHOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oronbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHS pajJhyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMUECKUX CBOMCTB MO rPyIIaM U Nepruoiam.

3nauenue [lepuoanueckoro 3akona u [lepuogndeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld H
IPaKJIaHHH.

Xumuueckass cBsizb. KoBaneHTHass (MOJIApHAsT YW HEMOJIApHAs) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN 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, peakiuu pa3ioKeHUs, COCAUHEHUS ).

Meosicnpedmemmnoie céasu

Peanuzamusa MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usukKa: marepus, aTroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
M30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIHUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MI0JIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIblUid U HX
COCIMHEHUH B COOTBETCTBUH C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOM PELIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMu4eckux peakiui o pa3indyHbIM IPU3HAKaM (110 YUCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIHUH BEIMIECTB, MO TEIIOBOMY 3(deKTy, o
M3MEHEHUIO CTETIEHEN OKHCIIEHUS XMMHUYECKUX DJIEMEHTOB, 1O 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitTue o ckopoctu xumuyeckoil peakiuu. Ilonstue o0 0OpaTUMBIX U
HEOOpATUMBIX XUMUYECKUX peakiusix. [IoHsTHE 0O rOMOTeHHBIX M TeTepOTreHHBIX



peakuusax. [lonarue o karamusze. IloHATHE 0O XUMHUUECKOM paBHOBECHHU. DAKTOPBHI,
BIIMAIOIIAE HA CKOPOCTb XUMHUYECKOW PEAKUMU U IIOJIOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHON ~ pEaKIUH. CocraBienue  ypaBHEHMI

OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMAd €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON AUCCONUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHU3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuueckoi cBszu. Crenenn auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PeaKIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHHUs peakiuid. CBOWMCTBAa KHUCIOT,
OCHOBaHMUW W cCcoOJiek B CBETE€ TMPEJCTABICHUN 00 dSJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIECTB, MpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYed U  COJIeH
(BOBMOXHO  HCIIOJB30BAHME BHUAECO MaTEpPHANIOB), IMPOBEJCHHE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuil  HOHHOro  oOMEHa
(o6pa3oBaHue ocajka, BbIJIEJIEHUE Tas3a, oOOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiuu pasioKeHUs, COCIUHEHHUs), pacllo3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBbI0 KAYECTBEHHBIX pEaKUMd HAa HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTanibl 4 MX COeAMHEHUS

OO6mrast xapaktepucTuka TanoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMoneiicTBUE € MeETaJJIaMH, HEMETalaMH, IesiodamMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJy4YeHHE, NMpUMEeHeHue. [leicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M YeJIOBEKa. BakHeumue XJIOpUAbl U HX
HaXOXJCHHE B IPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHUE, (PU3HUECKUE U



XxuMuyeckue cBorcTBa. OKCHABI CEpbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHass kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME  Kak
MPEACTaBUTENS Kjacca KHCIOT U chelupuyeckue). XUMUYECKHE pPEaKIuHu,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJyYeHHs] CEPHOW KHUCIOTHI.
IIpumenenue cepHoit KucaoTsl. Conu CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. Haxoxaenue ceppl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KaIoIIeW Cpeabl COENMHEHUAMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrtepuctuka 31aeMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTENIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XxuMuyeckue cBoiictea. Kpyroopot azora B npupoze. AMMHaK, €ro
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojydeHue u npuMmeHenue. Coam aMMOHUS,
ux (U3NYECKUE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHCJIOTa, €€ ToJydeHue, (PU3NYECKHEe M XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JAyxXa, IMOYBBI W BoAo&MoOB). docdop,
ajoTponHeie Moaudukanmuu Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, Gu3ndecKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepuctuka 31eMeHToB |V A-rpymnmel. OcoOEeHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJepoi,  aJuIOTPOIHBIE
Monu(UKALMK, PACTIPOCTPAaHEHHE B TMpupone, (HU3UYECKUE U XUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKcuasl yrieponaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBAa, JCHCTBUE HA JKHUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3NYECKHE M XUMHYECCKHE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKM YIJIEBOAOPOAOB (Yroyib, MOPUPOJIHBIA ra3, HePTh),
MPOIYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OENKaX, yriIeBoJax — U UX
poJii B KM3HM 4YeloBeka. 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 kpemHueBoit kuciore. CUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCMIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yueHrne oOpasIoB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
IPOBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3NUECKUe M XUMHUYECKHE CBONCTBA
rajoreHoB M WX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHME ¢ oOpas3naMu XJOPUAOB (TJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIeOMAaTepraoB), HaOJIOICHUE TIpoIiecca OOYTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaUeCTBEHHON peakinu Ha Cyabhar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMYECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a3oTHBIX U (PocPOpHBIX ya0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YyYEHHE CBOICTB aMMHaka, IPOBEJICHHE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢ocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX MPOTEKAHUs1, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOMN a30THON KUCIIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHHE BUJIEOMATEPUAIIOB), U3y4YEeHHE MoJenei
KPUCTANTMYECKUX PpEmETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4YeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJICKHCIIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX pEaKlMii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBbHBIX
3a7a4 1Mo teme «BakHehmune HeMeTalulbl U UX coeauHeHus»». lIpu nmposenenun
HKCIIEPUMEHTOB HCIIOJIH30BAJIOCh MIKOJIBHOE OO0OpYJOBaHWE, B TOM YHCIIC
obopynoBanue nudpopoit madboparopun Pobukimad «Okonorus» nentpa «Touka
pocTay: KOMIIBIOTEP ¢ BO3MOYKHOCTBIO MOJKIOYeHUS yepe3 USB HeoOXxoaumMoro
JaTduKa, TPEAyCTaHOBJICHHOE MporpamMmMHoOe obecriedeHne PoOukinad, maTdmk
HUTPAT-UOHOB.

MeTaibl U MX COeAMHEHUS

OO01mast XxapakTepucTUKa XUMHUUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU
ux nosioxeHus B llepmoamueckoint cucreme xumuueckux sieMeHtoB J[. H.
MenpaeneeBa u ctpoeHus aToMOB. CTpoeHHe MeTaUIOB. MeTtajuimyeckasi CBI3b U



METAIMYECKAsT ~ KPUCTAUIMYECKAss  pEmETKAa.  DJIEKTPOXUMHUYECKUH  pAX
HanpspkeHuil metaoB. dusnyeckne 1 XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CcrocoObl MoydeHus: MeTayioB. IloHsATHE O KOPpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auUThl UX OT Koppo3uu. CriiaBel (CTajdb, YYTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounple MeTaJLIbl: NoJokeHUE B [leproanueckoil cUCTEME XMMHYECKHX
anemenToB JI. M. MeHneneeBa, CTpOeHHE MX aTOMOB, HaXOXICHUE B IMPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUAbl U
TUAPOKCUABl HAaTpus M Kanud. [IpuMeHeHHe IIEeNOYHBIX METANIOB M HX
COCMHECHUM.

[IlemouHO3€MENbHBIE METAIbl MAarHud W KaJbLMMI: TOJOXKEHUE B
Ilepuonnueckon cucreMe xumudeckux sinemeHtos JI. 1. Menneneesa, ctpoenue
UX aTOMOB, HAXOXJEHUE B pupoe. PU3ndecKne U XMUMHYECKNE CBOMCTBA MarHus
U Kajblus. Baxuelmue coenuHeHMs] KajblUsl (OKCHA, THUAPOKCHI, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AnroMUHUI: ToJ0KeHue B lleproanueckoil cucteMe XUMHYECKHUX AIIEMEHTOB
J. . MenneneeBa, CTpoOE€HHE aTOMa, HAXOXJIE€HUE B mnpuponac. Puszndeckue u
XUMHYECKUE CBOMCTBA altOMUHUSA. AM(OTEpHbIE CBOMCTBA OKCHIA U THAPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuonnueckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxJaeHUe B npupone. dusznueckue u
XUMHYECKHE CBOMCTBA sxene3a. OKCubl, THAPOKCUIbLI 1 comnu xxenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMi METAJIOB M CIUIABOB, HX (U3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHJA
Kb W HATpHUs C BOAOW (BO3MOYKHO HCIIOJIB30BAaHHWE BHJIEOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOW BOJBI, IPOLIECCA TOPEHUS KeIe3a B KUCIOPOIe
(BO3MOXXHO  HCIIOJIb30BaHHWE  BHMJIEOMAaTEpPUAIOB), IPHU3HAKOB IMPOTEKAHMS
KA4EeCTBCHHBIX PEaKUUl Ha MOHBI: MATHM, KaJbLHUs, aJIOMUHUA, LINHKA, XKeie3a
(1) u xemnesa (1), mequ (I1), HabGIOACHUE W OMTUCAHKE TTPOIECCOB OKPAITNBAHUS
IUITAMEHU HWOHAMM HATpUs, Kanus MW Kajubluusd (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAJIOB), UCCIETOBAaHNE aM(OTEPHBIX CBONCTB TMAPOKCHUIA ATIOMUHHUS
Y TUAPOKCUJA IMHKA, PEIEHNE DKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «Baxunenmue
METAJIJIbl U KX COCAUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa



BemecrBa u Marepuassl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
MCTIOJb30BAaHUE BEUIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBas momormis mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUAX.

XUMUYECKOe 3arps3HEHHE OKPYXKAIomled cpeabl (MpeaenbHas JOMmyCcTUMast
KOHLEHTpalus BeulecTs, aanee — [1/IK). Ponb xuMuun B pemieHnn 3KOJ0THYecKux
npooem.

Xumuueckuit IKcnepumenm:

U3y4YeHHe o0pa3loB MaTepualioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mexcnpeomemmuvie ceasu

Peanmzarusi MeXmnpeaMETHBIX CBsA3€W NpU W3YYCHHH XHMHUM B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAyYHBIX
TIOHATHH, TaK ¥ TOHSATHH, SIBISIOIINXCS CUCTEMHBIMH JIJISl OTJCNIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KIAaCCUPUKAIUI, TEePUOJUIHOCTh, HAOIIOICHUE,
OKCMIEPUMEHT, MOJICJIMPOBAHNE, W3MEPECHUE, MOJEb, SBJICHUE, MaPHUKOBHIM
3¢ PeKT, TeXHOIOTHSI, MaTEPUAIIbI.

®duznka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU],
U30TOIbI, PaJAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJIHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTOIEMEHT, BEIIeCTBO, TeEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIeCTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITMYECKas
pemérka, CruiaBbl, (PU3MYECKHE BEJIMYMHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/bI, COIHIIE.

buonorus: dorocuHTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOJIHI,
M0JIE3HbIE UCKOIIAeMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUralOTCs B XOJie OOy4YEeHHs] XMMUU B €IMHCTBE Y4YEOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYaOIIKUXCSl.

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

1) naTpHOTHYECKOr0 BOCTIMTAHHUS

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 JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEOBATEIbCKOM, TBOPYECKOM M JPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B Tpolecce ITOW Y4eOHOM JeATENBHOCTH, 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 U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa 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, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
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, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
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:

MHTEPEC K MPAKTUUECKOMY M3Y4YEHHUI0 TPodeccuii U Tpyaa pa3IudHOro 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 MerampeaMeTHBIX 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 3HAHWH W3 ITUX MPEAMETOB (OPMHPOBATH 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 TMOHSTHUSMH), 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 pacCykaeHus (MHAYKTUBHBIC, ACAYKTUBHbBIC, MO0 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 Pe3yJbTat, (GOPMYIUPOBATH 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
nH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIB30BAHMS PA3IMUYHBIX 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 AESATENBHOCTH MH(OPMALMIO O BIUSHUU IPOMBIILIEHHOCTH,
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  IPEIAJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEpUMEHTa (Ja00OpaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIUX 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, ILIAHUPOBATH,
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 BBINOJHEHUN 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, crenuduyeckue I NOpeIMETHOM o0macth  «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 BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ 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, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) 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 PEAKIINIA;

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
HEOPraHUYECKUX COCTMHECHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€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
OOMNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE 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 XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHNUE IPUMEPAMHU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro DdJeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KiacCHU(PUKaAINIO,
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 ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  TOCYylIOW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIE PaCTBOPEHHOTO BEIECTBA,
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,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE 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 XHWMHYECKOM pEaKUuu, MPEAebHO IOMyCTUMAas
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 U YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUSAX, 3aps]l MOHA MO XMUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKUX
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
npejaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII 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);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJI0OYEN U COJIEN, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMIA HOHHOTO



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

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o (dopMmyle
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 COOTBETCTBHM C WHCTPYKIHSAMH 10 BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, 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, O0000IeHHe, CHUCTEMATU3allUI0, BbBISBICHHE
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 NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuorexa [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
Boaopoa. Ilonsitue o kucnorax bu6mmoreka [JOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
bubmuoreka [JOK
OCHOBHBIE KJIACCBI
2.4 . 11 1 1 https://m.edsoo.ru/7f41837c
HEOPraHMYECKHX COCTMHCHUI
Hroro no paszneny 30

Paspnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

Ilepnoarueckuil 3aK0H U
31 [Iepnoanueckas cucrema v 0 bubnuorexka [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKucCIUTebHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEILHBIE PEAKITUN
bubmmoreka [{OK
Hroro ro pasexy 15 https://m.edso0.ru/7f41837c
bu6moreka [IOK
PesepBHOE Bpems 3 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME



https://m.edsoo.ru/7f41837c
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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] JUCCOIMALIMS. 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
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 04.09.2024 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 05.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 11.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHust cMecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
. 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
ATOMBI 1 MOTIEKYIEL L 0 0 19.09.2024 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XMMHUYECKUX JIEMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
Hpoctere it croxkHbIe BerecTsa L 0 0 26.09.2024 | https:// m.edsocl)_.[ ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 Bu6mmorexa LIOK
02.10.2024 | 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
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
mmirieckas popuyna. Bazentrocts 03.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 09.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 16.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 23.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEILIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BCIICCTBA 10 YPABHCHHUSAM XUMHYECCKUX bubmorexa IOK
» . P 06.11.2024 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 13.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 14.11.2024 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 20.11.2024 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poda (peaiit ’ 21.11.2024 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop p ) 27.11.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U 28.11.2024 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa 10K
p yxa, 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorexa HOK
i . P poza, 05.12.2024 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 11.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa LIOK
18.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 19.12.2024 | https://m.edsoo.ru/ff0d4ddoO
IIpakTtuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 25.12.2024 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY
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MonsipHblii 00bEM Ta30B. 3aKOH

bu6mmoreka [{OK

32
ABorasnpo 26.12.2024 | https://m.edsoo.ru/ff0d542e
Beruncnenust o0bEMa, KOMIecTBa
33 BEIllECTBA rasa 1o ero u3BeCTHOM bubmmorera [JOK
, Y 09.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Beruncnenust 006EMOB ra3oB 1o
34 ABHCHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorera [JOK
ypan P ! 15.01.2025 | https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a
obopymoBanue nudpoBoit
nabopaTtopuu Pobuxirad
«XuMHUsD», « IKOIIOTHUSD»
neHtpa «Touka pocray:
dOusnvecKkrue U XMMHUYECKHE CBOMCTBA KOMIIRIOTE €
35 BO3MOKHOCTBIO
BOJIBI 16.01.2025
noakiroueHust uepe3 USB
HEOOXOAUMOro JaTUHKa,
MPpEeaAYyCTAaHOBJICHHOC
porpaMmMHoOe o0ecIIeucHIe
PobOuknad, gaTank mist
onpeaciICeHnsa MYTHOCTH,
TeMIIepaTypsl BOABIL.
36 CocraB ocHoBanuii. [lonstue 06 bubnunoreka [JOK
WHJIMKATOpax 22.01.2025 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceiieHHbIE bubnnoreka [JOK
37 Y HEHACBIIIIEHHBIE PACTBOPBI. https://m.edsoo.ru/ff0d5b40
t pacTrop 23.01.2025 | P
MaccoBas 107151 BelllecTBa B pacTBOpE
38 IIpakTtuyeckas padora Ne 5 o reme bubnuoreka [IOK
«[Ipurorosnenne pacTBOpOB ¢ 29.01.2025 | https://m.edsoo.ru/ff0d5eba
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OIIPENENEHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEIIECTBA»

39 KonTtposnsHas padota Ne2 mo treme bubmmoreka [IOK
«Kucnopon. Bogopoa. Bona» 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCUUKAIIUS, bubnuorexa [JOK
HOMEHKJIaTypa 05.02.2025 | https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I};qTHI)IX OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ 06.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 12.02.2025 | https://m.edsoo.ru/ff0d67ca
bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca
obopymoBanue nudpoBoit
naboparopuu Pobukiad
«Xumus» uentpa «Touka
I . POCTa»: KOMIIBIOTEP C
43 onyquI/Ive 1 XUMHUYECKHE CBOMCTBA OO HOCTEIO
OCHOBaHUH 13.02.2025
noakiroueHust yepe3 USB
HEOOXOAMMOro JaTYHKa,
MPpEeaAYyCTAaHOBJICHHOC
porpaMmMHoOe o0ecIIeucHIe
Pobuknad, pH-metp
Pobukmnab.
44 Kucnotsr: cocraB, knaccudukanms, bubnunoreka [JOK
HOMEHKJIaTypa 19.02.2025 | https://m.edsoo.ru/ffOdfee2
bu6mmoreka [JOK
45 [Tony4eHue u XUMUYECKUE CBONCTBA https://m.edsoo.ru/ff0dfee2
KHUCIIOT 20.02.2025 | obopynoBanue 1HppoBoit

nmaboparopuu Pooukinad
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«Xumus» neHtpa «Touka
POCTa»: KOMITBIOTED C
BO3MOXKHOCTBIO
noakioueHus uepe3 USB
HEOOXOUMOr0 JAaTUHKa,
MpEeNyCTaHOBICHHOE
MporpaMMHOE oOecTiedeHne
Pobukna6, pH-metp

Pobukia0.
Co cpelHue): HOMEHKIATypa,
46 CH(J)I;:)éLII) H)i)IjIH )elfn:/l X}II/IKI\j[II/IITIZIc)KI/Ie bubmiorexa HOK
N yi ’ 26.02.2025 | https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX 27.02.2025 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXKY KiaccamMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 05.03.2025 | https://m.edsoo.ru/00ad9a50
49 O0o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHHUH 06.03.2025 | https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorera [JOK
on P 12.03.2025 | https://m.edsoo.ru/00ad9ela
COCIUHECHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX daeMeHTOB. [ToHsTHE O bubmorexa LIOK
i 13.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
[Iepronnueckuii 3aKOH U
52 [lepronueckas cCHCTEMa XUMHUECKUX bubmotera [JOK
PHOR 19.03.2025 | https://m.edsoo.ru/00ada52c

anemenToB /. 1. Menneneepa
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bubmuoreka [JOK

I1
53 CPHOABL, TPYIIEL HOATPYHIE 20.03.2025 | https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl 26.03.2025 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa HOK
proa 09.04.2025 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. Menpeneena
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Nepunomnyeckoii cucreme /1. U. 10.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenneneeB — y4€HBIHN, IEAror U 16.04.2025 | https://m.edsoo.ru/00ada96e
rpaKJaHuH
DNEeKTPOOTPULIATEIBHOCTh ATOMOB
58 XUMHUYECKUX DJIEMEHTOB/ Bubmmorexa [JOK
. 17.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoepouHas padota
59 HNoHnHas xumudeckas CBs3b bubmorexa HOK
23.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnnoreka [JOK
CBSI3b 24.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsisipHas XMMUYeCKas bubnunoreka [JOK
CBSI3b 30.04.2025 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa HOK
07.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnmnoreka [JOK
peakuuu 08.05.2025 | https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubmuoreka [JOK

o4 ORUCTHTEIN  BOCCTAHOBHTCIIH 1 14.05.2025 | https:/m.edso0.ru/00adb076
KonTt 0

55 | cCopoomne srows, Xeomsscorin s buborexa LIOK

15.05.2025 | https://m.edsoo.ru/00adb486

CBSI3b»

66 PezepBHbiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CUCTEMAaTH3aIUs 3HAHUH 21.05.2025 | https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CUCTEMaTH3aIUs 3HAHUH 22.05.2025 | https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
cHCcTeMaTH3aIlns 3HAHUI 26.05.2025 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJJMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 03.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 0 0 bubmorexa TOK

. 04.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1 0
«[loBTOpeHue u yrinyOneHue 3HaHUM 17.09.2024
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 0 0 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 18.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 0 0 bubmmorexa [JOK
DA, 24.09.2024 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 0 0 bubmorexa HOK
P ' PEL 0 25.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peakuuu 01.10.2024 | https://m.edsoo.ru/00adcade
Teopust 3NEKTPOIUTUYECKON
10 nucconuanuu. CUiabHBIE U ca0bIe bubmmorera [JOK
' 02.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouHble ypaBHEHHS peaKIui bubmorera [JOK
P P 08.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOJIUTUUECKON 09.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOIMAITAN
bu6mmoreka [IOK
https://m.edso0.ru/00add8b2
obopymoBanue nudpoBoit
naboparopuu Pobukiiad
«Xumus» 1ientpa «Touka
XHUMHYECKUE CBOMCTBA COJIEH B POCTa»: KOMIIBIOTED C
13 eTe Tmpe eHuit 00
CBETE MPEACTaBI HI:II/I 0 15.10.2024 | BO3MOKHOCTbIO
AJIEKTPOJIUTUUECKON AUCCOIUALINKI noakroueHus yepes USB
HEOOXOAUMOro JaTUHKa,
MIPEAYCTAHOBJIEHHOE
MporpaMMHOE OOeCTIeUeHHE
PoOukiad, maTunk
AIIEKTPOMPOBOIHOCTH.
14 [TonsiTue o ruApoIU3E CoJe bubmorexa HOK
P 16.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTrU3amus bubnmuoreka [JOK
3HAHUM 22.10.2024 | https://m.edsoo.ru/00addd12
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[Ipaktuyeckas padora Ne 1.

bubmuoreka [JOK

16 P
(TSI RCTIEPHMEHTATRHEL 23.10.2024 | hitps://m.edso0.ru/00addbfa
3a/1au»
KonTtposnsHas padota Ne2 mo Teme
17 «DNEKTPOIUTUYECKAS TUCCOIIAALIHS brbmmorexa [OK
P AHCCONHARIT 06.11.2024 | https://m.edsoo.ru/00addecO
XVUMHUYECKUE PEaKIUU B PACTBOPaX»
OO6mast XxapakTepUCTHKA FaJIOTeHOB.
18 XUMHYECKUE CBOMCTBA HAa IpUMEpE brbmmorexa [OK
12.11.2024 | https://m.edsoo.ru/00addfe2
xJiopa
XmopoBosopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHE CBOMCTBA, MOTYUCHUE bubmorexa TOK
> OV ’ 13.11.2024 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme
20 «[lonydyeHue coJTHON KUCIOTHI bubnmorexa [JOK
i . N ’ 19.11.2024 | https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMHYECKUX PEaKLUii, eCIi OJUH U3 bubamorera LOK
PEAKIUTH, A 20.11.2024 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO6mras XxapakTepuCTHUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmsi 26.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [JOK
B MpUpoie. XUMHUYECKHE CBOMCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo, CTpOEHHUE, bubnunoreka [JOK
¢u3nyeckrue 1 XMMUYECKHE CBOMCTBA 03.12.2024 | https://m.edsoo.ru/00ade802
o5 Oxkcunpl cepbl. CepHas KUCIOTA, bubnunoreka [JOK
(buznuecKkrue U XuMUYeCcKHe 04.12.2024 | https://m.edsoo.ru/00adea28
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CBOMCTBA, IPUMEHEHNUE

XHWMHUYECKUE PEAKLUH, JIEKALLNE B
OCHOBE IIPOMBIIIIEHHOTO CII0co0a
IIOJTy4EHUS] CEPHOU KUCIIOTHI.

bubmmoreka [{OK

26
XUMHYECKOE 3arpsi3HEHUE 10.12.2024 | https://m.edsoo.ru/00adec8a
OKpYKaroILlEel Cpelibl COCTUMHEHUSIMU
cephl
97 Breruncnenue MaccoBoii 10U BBIXOJ1a bubmmoreka [{OK
MPOYKTa PEaKIHH 11.12.2024 | https://m.edsoo.ru/00adec8a
OO0mmas XxapaKTepUCTHKA SIICMEHTOB
28 VA-rpymisl. A30T, bubnuoreka [IOK
pacmipocTpaHeHue B TIPUPO/IE, 17.12.2024 | https://m.edsoo.ru/00adeea6
(u3HYecKre U XUMUYECKUE CBOMCTBA
AMMuak, ero pusudeckue u
29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U bubmorexa OK
aed 18.12.2024 | https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[IpakTrueckast pabota Ne 3 o Teme
30 «ITomyuenne aMmmuaka, U3y4eHUe €ro bubmmorexa [JOK
N i - H3YH 24.12.2024 | https://m.edsoo.ru/00adf180
CBOHCTBY»
31 A3oTHas KucioTa, eé pusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
bubmuoreka [JOK
Hcnonp30BaHre HUTPATOB U COJICH https://m.edsoo.ru/ OOade}S
aMMOHHUS B KAY€CTBE MUHEPAIbHBIX 000pyRoBaHHe LHPPOBOi
32 noOpeHnii. XUMHYECKOE naboparopwi Pobukad
yAoop ' 14.01.2025 | «Dkonorus» neHTpa

3arpsA3HCHUC oxpyxca}omeﬁ Cpeabl
COCAMHCHUAMU a30Ta

«Touxka pocray»:
KOMITBIOTEp C
BO3MOXXKHOCTBIO
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noaxiouenus uepe3 USB
HEOOXOUMOr0 JAaTYHKa,
NpeyCTaHOBICHHOE
mporpaMMHoe obecriedeHne
PoOuknab, naTunk HUTpaT-

HOHOB.
®docdop. Oxenn pochopa "
33 q)ocgolleaﬂ Kch((l))Ta,q)q)gsn(q\eocme u bubmorexa HOK
N 15.01.2025 | https://m.edsoo.ru/00adf68a
XHUMHYECKUE CBOUCTBA, IMOJTyUCHUE
Wcnonb3oBanue pocdaTtos B
34 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubmuorexa [JOK
3arps;3HeHHE TIPUPOJTHON CPEIIbI 21.01.2025 | https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacipocTpaHeHHE B
35 npnpzz[: gmnrt)lecxl;e 1 XUMHYECKHE Bubmmorexa [JOK
. 22.01.2025 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexka [JOK
DKOJIOTHYECKHE TIPOOJIEMBI, 28.01.2025 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yrieposa (1V)
37 VYroJyibHAs KUCIOTA U €€ COJn bubmorexa HOK
29.01.2025 | https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padota Ne 4 o Teme
38 "[lomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KadectBenHnas peakius Ha kKapOOHaT- 04.02.2025 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbIE TOHATHUS 00
39 oprpaHI/IquKI/IX BeIlIECTBAaX KaK O Bubmmorexa LIOK
05.02.2025 | https://m.edsoo.ru/00ae054e

COCAMHCHUAX YIiIiepoda
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bubmuoreka [JOK

40 Kpewtiit u ero coeaHenms 11.02.2025 |  https://m.edsoo.ru/00ae080a
[IpakTtuyeckas padora Ne 5.

41 Pemrenne skcnnepuMeHTaIBHBIX 3a7a4 bubnuorexa [JOK
o TeMe «BakHelIe HeMeTallIbl U 12.02.2025 | https://m.edsoo.ru/00ae0bf2
HX COCIUHCHHUS
KonTtponsnas pabora Ne3 no teme

42 «Baxaennine HeMeTaJlJIbl i UX bubmiorexa HOK

18.02.2025 | https://m.edsoo.ru/00ae0el8
COCTMHCHUSY
OO011as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaJIJI0B. MeTajnueckasi CBsI3b U bu6moreka [IOK
MeTaJuTnIecKasi KpUCTaTnIecKas 19.02.2025 | https://m.edso0.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUICCKUN PSIJT bubmorexa TOK

N 25.02.2025 | https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6mme crnocoObl MOTyICHUS
meTaiioB. CiutaBel. Beraucienus mo
45 YpaBHEHUSIM XUMUYECKUX PEAKITUH, bubmorexa HOK
26.02.2025 | https://m.edso0o.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
pUMecH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmorexa HOK
04.03.2025 | https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47 [lenotbte meTabt 05.03.2025 | https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCU/IBI HATPUSA U bubmiorexa LIOK

https://m.edsoo.ru/00ael4b2
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KaJaus 11.03.2025
49 [[lenouHoO3eMeNbHBIE METAIIIIBI — bubnmoreka [JOK
KaJIbIIMI ¥ MarHui 12.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxwueiiime coe JUHCHHS KaIbIIHs bubmorera [JOK
18.03.2025 | https://m.edsoo.ru/00ael5e8
51 O06o00meHre U CHCTEMaTH3aITHS
3HAHHUH 19.03.2025
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
yCTpaHEHUs 25.03.2025 | https://m.edso0.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
53 "YKEcTKOCTEH BOABI M METOEI €€ bubmorexa HOK
| 26.03.2025 | https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubmuorexa [JOK
>4 AJTIOMHHIH 08.04.2025 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCH]IA 09.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>0 Keseso 15.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COJIU XKeje3a bu6mmoreka [JOK
(1) u xenesa (1) 16.04.2025 | https://m.edsoo.ru/00ae35e6
58 g{i(l){iu;enne freneTeMaTEat 99 04.2025 https://m.edsoo.ru/00ae3f50
[IpakTuueckas paborta Ne 7.
59 Pemenue skcriepuMeHTanbHbIX 337124 bubnunoreka [JOK
mo TeMe «BakHEHIIINe MeTallIbl U UX 23.04.2025 | https://m.edsoo.ru/00ae3de8
COCJTUHECHUS»
50 Brruncnenus no ypaBHEHUsAM bubnuoreka [IOK
XUMUYECKUX PEAKIUHI, €CIIU OJIUH U3 29.04.2025 | https://m.edsoo.ru/00ael1750
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pEareHToB JaH B U30BITKE UITU
COJICPKUT IPUMECH. BhrauciaeHus
MacCOBO¥ JIOJIH BBIX0/1a TIPOJTyKTa
peaxiuu

O0001IEHHE U CUCTEMATU3ALIUS

61 3HAHUKN 1 30.04.2025
KontponsHas padota Ned o Teme

62 «Baxueume MeTauibl 1 UX 1 06.05.2025 https://m.edsoo.ru/00ae3f50
COCITMHEHUSD)

63 BemiectBa u marepuainsl B 1 bubmuorexa [JOK
IIOBCEIHEBHOM KNU3HU YeJIOBEKa 07.05.2025 | https://m.edsoo.ru/00ae3f50

64 XHWMHYECKOE 3arps3HEHUE 1 bubnuoreka [IOK
OKpYIKaroIen cpeabl 13.05.2025 | https://m.eds00.ru/00ae4270

65 Posib xuMuu B perieHun 1 bubnuoreka [IOK
9KOJIOTUYECKHUX TTPOOIeM 14.05.2025 | https://m.edsoo.ru/00ae4270

66 Peseprubrit ypok. O6001meHNE 1 1 bubnuoreka [IOK
cUCTEMATH3AIUS 3HAHUI 20.05.2025 | https://m.edsoo.ru/00ae0d0a

67 PesepBubIit ypok. O6001IEeHNEe 1 1 bubnuoreka [JOK
CUCTEMATHU3aIUA 3HAHUHI 21.05.2025 | https://m.edsoo.ru/00adb33c

68 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTu3aus 3HaHUi 23.05.2025 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» 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 TPOBEpOUYHBIE paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: Ipoda, 2007.

INa6puensn O. C., Bockoboiinukosa H. I1., Amykosa A. B. Hactonbhas kaura
yunTtens. Xumus. 8 KiI.: Meroaudyeckoe nmocodue. - M.: IIpoda, 2011.
I"abpuensn O. C., SAmykoBa A. B. Pabouas Tetpans. 8 k. K yueonuky O. C.
IMabpuensna «Xumus. 8.» - M.: [lpoda, 2008.

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

IMabpuensn, O. C. Metoauueckoe mocodue k yueonuky O. C. 'abpuensna
«Xumus». 8 kmacc / O. C. 'a6puensa. — M. : Ipoda, 2018. — 109.
I"abpuensn, O. C. Metoauueckoe mocodbue k yueonuky O. C. 'abpuensna

«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. Merogudeckue peKoMeHIauu U padoyast

nporpamma

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETHU
HUHTEPHET
Hudposas nadopatopusi Pobuknad «Xumust», « IKOI0TUS
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/
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