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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, IPEACTABIECHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOM paboueld MporpamMmel
BOCITUTAHMS U ¢ YU4ETOM KOHIEIIIUU NPENoaBaHus yueOHOTo npeaMeTa « XuMUs»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHHUs, BOCHHUTAHWUS M PA3BUTUS OOYy4YAIONIUXCSA CPEACTBAMU Yy4EOHOTO
nmpeamera, yCTaHABJIMBAET o0s3aTeIbHOE MpeIMETHOE coJiep KaHue,
npeaycMaTpUBaeT pACHpe/ieNieHHe ero Mo KjiaccaM U CTPYKTYpUpPOBAaHHE IO
pasieliaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHus, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TMpoliecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydJarouuxcsi, OMNpeNeNsieT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOU
IpOorpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XWMHUU CIY)KHUT OCHOBOW s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrparoT (GopmMuUpyeMble XUMHUEH TMPENCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUM W 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS TIIOO0ATBHBIX
npoOJjieM YCTOMYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUYHOCTH, €€ 001Iel 1 (GYHKIIMOHATHHON TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEJIHEBHOM KU3HU, TaK U B MPOGHECCHOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsL/1a HA €AMHCTBO MPUPOJIBI U YETOBEKA, SIBISICTCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



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

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
cColep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HayKH XHUMHH Ha ONpeaeIEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBI TMEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepkaHue CKIIaJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YpOBHS K JIpyroMy, BBINONHAS (DYHKIUU OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEACTABJICHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOAIbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METOoJaM TMO3HaHUs B Hayke. V3ydeHue XUMHUM MPOUCXOJIUT C MPUBJICUEHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeaAMeToB: «OKpyX alomuil MUpY,
«buomnorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTH 4YEJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUUYECKHX
3HAHUM — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B



MPUOOIIEHNH K HAyYHBIM MeETOJaM IIO3HAHWsS TIPH HW3YYCHUU BEIIECTB W
XUMHYECKUX PeaKiuii, B GOPMHUPOBAHUU U PA3BUTHH TMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUHU MpaBuil Oe3o0macHoro oOpalieHus ¢ BEllecTBaMU B
IIOBCETHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKUe LU, KaK:

— (GOopMHpOBaHHE MHTEIUIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATHUIO PEIICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBHUSIM KH3HHU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSITENBHOM MO3HABATEIbHOM JEATENbHOCTH, HAYYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CAMONO3HAHHUSA, KIIOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH UM OILEHUBATH SIBICHUS
OKPYXAIOIEr0 MHUpa, MCIONb3ysd 3HAHUS W OTBIT, MOJYYCHHBIC MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU W
TPYZOBOM JAEATEIbHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS T[EHHOCTH XHMHYECKHX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTHUYECKH
1eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYHOBOM JAEATEIBHOCTH B LEIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOIIEYEIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOoGuis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYUEHUSA 8 KJIACC

IlepBoHayanbHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YelloBEKa. XUMHUSA B CUCTEME HAYK.
Tena u BemecrBa. Pu3MUECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOAax MO3HAHUS B XMMHUHU. YHUCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3jeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKue 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA COCTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHasi Macca.
OtHocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHHM.

dusnyecKkue U XUMHUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIil (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBmwiaMu paboThl B JabOpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 000PYJOBaHUEM, U3yUYEHUE U ONHCAHUE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHUE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacTHUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHuE TMPU3HAKOB MPOTEKAHHWS XUMHUUYECKUX pEaKlUMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHUIOM Oapusi, pa3loKeHHE THAPOKCHIA
menu (1) mpu HarpeBanwum, B3auMoIelicTBUE kKene3a ¢ pacTBopoM coiu meau (I1),
U3YYCHHE CTIOCOOOB pa3/eNieHus] CMECE: C TOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BhIMIApUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEICHUE OYNCTKUA MMOBAPECHHOM
COJIM, HAOIIOJEHHE W  ONKHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JAaHHE MOJENIEH MOJEKYJ
(LIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BelecTBo. Haxoxknenwe kucimopojga B mpupoae, (GU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xucinopona. CrnocoOsl
MOJyYEHUsT KHUCIOpoJa B JabopaTopuu U MPOMBIIUIEHHOCTH. Kpyrosopot
KHuciopoaa B mpupoje. O30H — amioTponHas MoAU(pUKAIUS KUCIOPOaa.



TeroBoit >P(GEeKT XUMUYECKOM pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- M DJHJIOTEPMHYECKHE pEaKUMU. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/lyXa, yCUJIEHUE apHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — »nemMeHT M mpoctoe BemecTtBo. HaxoxaeHue BoOmopoaa B
npupojse, ¢GU3MYECKUe W XUMHUYECKHUE CBOMCTBAa, IMPUMEHEHHE, CIOCOOBI
nosryyenus. Kuciaorsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CcBOMCTBAa BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEUIECTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4elioBeKa. KpyroBopoT BOJbl B MPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenuil. Okcuanl. Kiaccuduxanms
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenknarypa okcumoB. @Puznyeckue W XHMHUYECKHE
cBoiicTBa OKcU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PU3MYECKHE UM XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losrydenrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. duszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknatypa comneil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJIECH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYyUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YyYECHHE CBOMCTB KHCJIOPOJa, HAOII0IEeHNE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHMKHOBEHUS U
NpeKpameHuss ropeHus (Mmokapa), O3HAaKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMHMCAHWE WX CBOWCTB, IOJYy4YEHUE, COOMpaHHE, pACNO3HABAHWE W H3YYCHHE
CBOMCTB Bojopoja (ropeHue), B3aumojaeicTBre Boaopoaa ¢ okcugom meau (1)
(BO3MOKHO WCTIOJIb30BAHKE BHJICOMATEPHAIOB), HAOMIOIeHHE 00pa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCIENOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOM J10JIEW PaCTBOPEHHOTO BELIECTBA, B3aWUMOJICHMCTBHE BOJBI C METAIAMU
(HaTpueM ©  KanbliieM) (BO3MOXXHO  HCIIOJIb30BAaHUE  BUACOMATEPHUATIOB),
uccleIoBaHUEe O0pa3lloB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PaCTBOPAX KUCIOT U IIEJIOYEH,



uzydyeHue B3zaumozeincTBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEAKUUN HEUTPANIU3alUU, IOIYyYCHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lad Mo TeMe «BakHeHIIne KIAacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
jieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIHUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJEMEHTOB (IIETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuognas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepunonnueckoit cucrtembl xumuueckux 3mneMmeHToB . 1. Menneneesa. Ilepuoasr
u rpynnbl. DPU3NYECKUIT CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEpuUoJa U
TPYIILIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnektpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl [[. M. Menpneneea. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonuueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 IPYyNIaM U NEPUOAAM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHsA Hayku W npaktuku. J[. M. MenaeneeB — y4€HbIM U
rpaXkJ1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouiecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPaMU KHCJIOT M IIEJIOYEH, MPOBEACHHE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropeHue, peakiuu pa3ioxKEHUsl, COCTUHEHU).

Mexcnpeomemmunie ceéa3u

Peanuzamus MexXnpeaMETHBIX CBSI3€M MPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX



MOHSATUN, TaK U TOHATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: Hay4YHbIM (DaKT, TUIoTe3a, Teopus,
3aKOH, AaHalu3, CHHTe3, KiIaccupukalus, MNEePUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUYECKHUI 3apsij, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIbI,
MOJIE3HBIE UCKOMAEMbI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUi U HX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukarms XuMUYeCKUX peakIuii 1Mo pa3IudHbIM MPU3HAKaM (10 YHCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMM BEIIECTB, MO TeIJIoBoMy 3(ddekrty, 1o
U3MEHEHUIO CTENEHEH OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTHU, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
ypaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peakuuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TePOTECHHBIX
peakuusx. llonsitue o karanuse. [IoHsTre 0 xumMuueckoM paBHoBecun. DaKTOPHI,
BJIMSIOIIAE HA CKOPOCTh XMMHWYECKOM PpEAKIMH W TMOJIOKEHUE XUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue ypaBHEHU

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HMCIOJB30BaHUEM  METO/Aa
AJEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMALMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiIbHbIE U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MPOTEKaHUS peakiuii HOHHOTO OOMEeHa,
IOJIHBIE W COKpAIEHHbIE HWOHHBIE ypaBHEHHsA peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHM U coJell B CBeTe MpPEJACTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconuanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOKHBIX BEIIECTB
(xJopusia HATpHs), UCCIAEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIUu
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DICKTPOIMPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALIMM KHUCIOT, IIeJoYed U CcoJiei
(BO3MOXKHO  HCTOJIB30BAHUE BHJICO MaTEpUaOB), IPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTEKAHWS  pPEaKIUA  HMOHHOTO  OOMEHa
(oOpa3zoBaHMe oOcajKa, BBIJICJICHHE Tas3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUU
(ropeHue, peakuuH pas3ioKEHUs, COCAUHEHUS), PACIIO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKkUM Ha  HMOHBI, pELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne u (Ppu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBAa Ha MpPUMEpPE  Xjopa
(B3aUMOJICICTBUE C MeETaUIaMU, HEMETaJUlaMH, IIejo4amMu). XJIOPOBOJOPOI.
ComnsiHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHM3M 4YeJIOBeKa. BakHenmume XJIOpuAbl U HX
HaxO0XJIEHUE B IIPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPOJA U CEPhl. AJUTOTPONHBIE MOAU(DUKAIINK KHCIOPOIa
U cephl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUe, (pu3ndeckue u
XUMHuYeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (¢U3MUYECKHE M XHUMHUYECKHE CBoMcTBa (0o0muMe Kak
MpEeACTaBUTENs KJlacca KHUCJIOT M crnenuduueckue). XUMUYECKHE peaKIluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIyYEeHUsI CEPHOM KHCIOTHI.
[Iprumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha
cynbdar-uoH. HaxoxzaeHnue cepbl U €€ COEOUHEHUM B TpUpPoJe. XUMHUUYECKOE



3arpsi3HEHHE OKPY’KaloIIeW cpeabl COEIUMHEHHUSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpoCTpaHEHUE B NPUPOJE,
¢uznueckre U XuMu4yeckue cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
du3znueckre 1 XMMUYECKUE CBOMCTBA, MONyYeHUe U npuMenenue. Coau aMMOHUS,
ux (GU3NYECKHE U XUMUUYECKUE CBOMCTBA, mpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHUS. A30THas KUCIOTa, €€ MojyyeHue, (pu3nyeckue U XUMHYECKHe
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENs KJacca KHUCIOT U crneuuuyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKpYXKalollel cpefibl COSIUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIM, 3arpsi3HEHHE BO3JyXa, MMOYBBI W BOA0EMOB). dDocdop,
ajoTponHeie Moaudukanuu (Gochopa, GuUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCICHUS.  YIJIEepoA,  auIOTPOIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B Mpuponae, (HU3NYECKHEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriaepoza, ux
¢uznueckre W XUMUYECKHE CBOWMCTBa, JCHCTBUE HA JKHUBBIE OPTraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYEeCKHUe MpPOoOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ CONU, X (PU3NUECKHe U XUMUYECKUE CBOWCTRBA,
nojlyueHue U TnpuMeHeHue. KayecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoja (MeTaH, 3TaH, 3THUIECH, alleTUJIEH, STaHOJI, TJIMLIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HWCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEPTH),
NPOJYKTHl WX TEepepadoTku (OEH3WH), MX pPOJb B OBITY W MPOMBIIIIICHHOCTH.
[TonsiTe 0 OGMONOrMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yriaeBojJax — U Ux
poJii B KM3HM 4YeloBeka. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, TMOJYy4YEHHE U
npuMenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcuse kpemuusi (1V) u kpemaueBoit kuciore. CHUIMKAThI, UX UCIOJIH30BAHUE B
OBITY, B MPOMBINUICHHOCTH. BakHelue CTpoUTEIbHbIE MaTepHalibl: KepaMUKa,
CTEKJIO, IIeMEHT, OeTOoH, Xkene300eToH. [IpobGaeMpl O€30MacHOTO HCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEHEBHOMN KU3HHU.



Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE MPU3HAKOB
UX TIPOTEKAHUS, OMbBITHI, OTpakarouue (PU3NUECKUe U XUMHYECKHE CBONCTBA
rajjoreHoB M UX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  coeAMHEHUSIMU  (BO3BMOXKHO  HCIOJIb30BAaHUE
BUJIeOMAaTepuaoB), HaOOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHCJIOTBbI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCJIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiiny Ha Cybdar-
WOH W HaOJIOZicHUWE TMpu3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHE ¢ (pU3NuecKuMHu
cBoMcTBamMu azora, ¢ochopa M UX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpaslaMu a30THBIX U (HOCHOPHBIX YIAOOPEHH, MOIydYeHHE,
coObupaHue, paclio3HaBaHWE M H3YYCHHE CBOWCTB amMMHUaka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aIcOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MoJyyeHue, coOMpaHue, paclio3HaBaHUE W M3YyUYECHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX PeaklMii Ha KapOoHAT U
CUJIMKAT-UOHbBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHWE HKCIEPUMEHTAIbHBIX
3a71a4 o reme «BakHelne HeMeTaJUIbl U UX COCTUHEHUA)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTePUCTUKA XUMHUUECKUX JIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux mnojoxeHus B llepuonmyeckoit cucreme xumuueckux i3ieMeHToB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  peleérka.  DIEKTPOXUMHUYECKUU  psij
HanpsDKeHU MeTanaoB. Ou3ndeckue U XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CrocOOBI TIONTy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CrocoOBl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YyryH, AIOPATIOMUHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTabl: mojioxkeHue B llepuogmyeckon cucreMe XUMHUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u
TUAPOKCUABl HaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METAIOB U HUX
COCIMHEHNH.



IIlenoyHO3EMENBHBIE METAJUIBI MArHMd W KalbLMKW: TOJIOKCHHE B
Ilepuonnueckon cucreMe xumudeckux siuemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B Ipupojae. PU3nyuecKkrue 1 XMMUYECKUE CBOMCTBA MATHUS
U Kauplivsa. BaxHeimune coeauHeHUs Kainblus (OKCUJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMEI: IOJIO)KEeHUE B [lepnoanyueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ileppoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
. MenneneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

XumuuecKkuii IKCnepumenm:

O03HAKOMJICHHME C 00pa3llaMd METAJIOB W CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAHHE BUIAECOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJBI, MPOLIECCA TOPEHUS JKEJIe3a B KUCIOPOIE
(BO3MOXHO  HCIIOJB30BaHUE  BUIAEOMATEpPUAJIOB), MPU3HAKOB MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKeJie3a
(1) u xenesa (1), meau (I1), HabarOMEHME U OIKMCAHHKE MPOIECCOB OKPAIIMBAHMUS
IUJIJaMEHU WOHAMHU HaTpus, Kajiusg M Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HUCCIeOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUJIPOKCHUA LIMHKA, PELICHNUE IKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimmne
METAJUIBI U UX COCTUHEHUS.

XuMHS U OKPY:KaWLIAs cpeaa

BemectBa u Marepuansl B NOBCEIHEBHOW JKM3HHM 4elloBeka. be3omacHoe
UCIIOJIb30BaHNE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesibHas AOMyCTUMAs
KOHLIeHTpalus Bewects, naiee — [1JIK). Poiap xumMuu B pemieHun 3KOJI0THUECKUX
pooeM.

Xumuueckuit IKcnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmunie ceéa3u

Peanuzanusa MexXnpeaMeTHBIX CBSI3€M INMPHU HM3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX



MOHSATUN, TaK U TOHATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4HbIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KilacCuUKalus, TEPUOJUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHHUE, MOJIENb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

®dusnka: maTepusi, aToM, DdJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJMOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUN 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIINYECKas
pemeéTka, cruiaBbl, (U3NYECKUE BEIUYUHBI, CAMHUIBI U3MEPEHHUs, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHhI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMA, MHUHEPAIbHBIC
yIOOpEHUs, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIE TMOPOIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIUTATEIbHOUN JIESITEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBE TMpaBWJIaMHM W HOPMaMH TIOBEJCHUS M CHOCOOCTBYIOT MpoiieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIHTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
W HaydyHOMY HAcCJEeJHuI0, MOHMMaHUs 3HAYCHUsS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHON HMH(OpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPUECKOM W JPYyruxX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TIpH
BBITIOJTHEHWU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/]JaHUU YIEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOU JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE W INOCTYIIKM CBOMX TOBApULIEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE MPEACTABIECHUSI O BEIIECTBE M XWMHUYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW W COCTABIISIONINE
OCHOBY JIJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTWHBI MHpA, TPEICTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
NPUPOTHOM CPEIOM, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIE HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAUMBbIE Jii OOBSICHEHHS HAOJIOaeMbIX IMPOILIECCOB M SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPaTypor, TOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CrIOCOOHOCTh K caM0ooOpa3oBaHWIO, TMPOEKTHOW UM  HCCIEI0BATEIbCKOU
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMPaBICHHOCTH M YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBI 00pa3 >KWU3HU, OCO3HAHUE IOCIEJICTBHN U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAICHUU C
XUMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
UHAUBUAYATHHON TPACKTOPHUH MPOIOJDKEHUS 00pa30BaHUs C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHON Mpo¢deCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOEHUS
paBWII 0€30MACHOTO MOBEACHUS TP padoTe ¢ BEIECTBAMH, a TAK)KE B CHUTYAIUAX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeHl WX pEemIeHUs MOCPEACTBOM METOJOB XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS UM B TO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHusT MHUPOBO33PECHUS OOIICHAYYHbIE TOHATUSA (3aKOH, Teopus,
MIPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U APYIoe.), KOTOPhIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATHUBHBIE), KOTOpbIEe 0O€crneuynBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE yUeOHbIE JeiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
NMPU3HAKK, YCTAaHABIWBATH B3aUMOCBS3b C JIPYTMMH TOHSTHSIMHU), HCIOJIH30BATh
MOHSITHUS JJIs1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHE PaCCyXACHUS (MHIYKTUBHBIC, ICAYKTUBHbBIC, MO0 aHAJIOTHN),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MpHU PElIeHUH Yy4eOHO-TI03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJIETBHBIX MPEJCTaBICHUN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMBbIX 00BEKTOB — XMMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIn,
BBISBJISTH,  OOINME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAadyeCTBE OCHOBBI g (DPOPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKICHHUII;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOII0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIHPOBATH 0000IIEHUS U
BBIBOJIbI 10 pe3yJibTaTaM MNPOBEAEHHOTO OMNbITA, UCCIEAOBAHUS, COCTABISATh OTUET
0 mpojeiIaHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POpPM Mpe/ICTaBICHUS, MOIYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpPMAIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JUIsl BBIIIOJHEHHUS
y4eOHBIX M MO3HABATENIbHBIX 3a/1a4 ONpeAeaEHHOr0 TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEIBLHO BHIOMPATh ONTUMAIbHYIO (pOpMY IpeacTaBlieHus UHpOpMauu U
WUTIOCTPUPOBATh pEUIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENbHOCTH MH(OPMALUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJIaeMOW  TeMbl, (QOPMYJIHpPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPE/IIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
NESTENBbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JelaTh MPe3eHTAIUIO
PE3YNIBTATOB BBIMIOJHEHUS XMMUYECKOTO JIKCIEPUMEHTa (Ja00OpaTOPHOTO OIBITA,
1a60paToOpHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBPHOM WM MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HHUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX WHTEPECOB M COIIACOBAHMS
no3uiui (00CyXJIeHHs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMBbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHH, OmNpenelieHne KpPUTEpPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CAaMOCTOSITEIBHO OIpPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee »((PeKTUBHBIE CIIOCOOBI PEIICHHs] YICOHBIX H
[O3HABATEIbHBIX 3a/1a4, CaMOCTOSTEIBHO COCTaBISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA QJITOPUTM JEHUCTBUU MPU  BBINOJHEHUM 3aJaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3a1aHUM.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM padoueil MNporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CHOCOOBI



NedcTBUM, crneuudpuueckue s NOpeIMeTHOM ob0mactu  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyuenus B 8 ki1acce npeaMeTHbIe pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PEaKIMu Pa3J0KEeHUs, PEaKIUu 3aMEIICHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsi KOBAJCHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas N0Js BEIECTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) 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
BEIIECTB U YPABHCHUI XUMHYECKHUX PEaKIUM;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnaMm, BHI XHUMHYECKOW CBsI3W (KOBaJICHTHAss W HWOHHAs) B
HEOPraHMYECKUX COCAUHEHUSAX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlIME TEPHOJIbI, COOTHOCHUTh OOO3HAYEHMs, KOTOPhIE HUMEIOTCA B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj szpa, o0l1iee YUCIo FIEKTPOHOB
U pacrpeeieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHNE TPUMEPAMU MOJIEKYIISIPHBIX
yYpaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYH) MAacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMaTH3alluio, KiIacCU(PUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Ui M3Y4YEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKlUi, eCTEeCTBEHHO-HAYYHBIE€ METO/IbI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CleoBaTh  MpaBWIaM  TOJIb30BAHUSA  XMUMHYECKOM  TMOCyIoON |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHSIMHU TIO BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEW pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUH:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0’KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTEIECHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHnH, NPEAEIbHO IOMYyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUI XMMUUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyrnaMm, BUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaJUIMYECKasi) B HEOPraHUYECKHUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PEETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbica Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHUMAaHHE: OIUCHIBATH M XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHas noxarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPBhIE HMMEIOTCS B TIEPUOJAMYECKON Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue WX TO OJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTU B U3MEHECHUM CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npeaeaax MajiblX IEPUOJ0B U TJIABHBIX HNOATPYIII C YYETOM CTPOCHUSA UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (MO YUCIAY M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAAs OIKMCAHUE
MpUMEPAMU MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHHSI 3BJEKTPOJUTUYECKON JIUCCOLMALMU  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHSI SJICKTPOHHOTO OajaHca STUX PEaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCOBYIO JOJI XHMHYECKOrO »JJIeMEHTa 1o ¢dopMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKUIUSMU TIO BBITIOJHEHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, CyibdaTr-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEPAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000IlIeHHe, CUCTEeMaTH3allii0, BBISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCICPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

19 BemiectBa 1 xuMuyeckue 15 1 0 bu6mmoreka [IOK

' peaKiuuu https://m.edso0.ru/7f41837c

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubnuoreka [JOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bomopoa.IlonsTue o kucimorax 8 0 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paspnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

31 [Iepnoanueckas cucrema v bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XUMHYECKASA CBA3b.
3.2 OKXUCIUTEIBHO- 8 bubmorexa [TOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
Pa3nen 4. HazBanue
Hroro 0
PesepBHOE Bpemsa 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIMALIMS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 1 0 bubmmorexa [IOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 0 1 Bubmmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . 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

. bubnuorexa [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m. edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B AKHIHHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 Bhe 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1
OHSTHE O METO/aX IMMO3HAHUS B XUMUHU 0 0 httos://m.edsoo.ru/Ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
paboTHI B TaOOPATOPUH U TIPUEMBI bubnuoreka [IOK
3 1 0 0.5
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1 0 0
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 0.5 bubmmorexa [TOK
a . PHMEp ' https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOM COJIH)»
bubnuoreka [JOK
6 ATOMEI H MOTICKYJIbI L 0 0 https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 0 0
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IT 1 0 0
POCTHIC 1 CIIOKHBIC BemecTEa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 bubmiorexa LIOK

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 X .B
mrieckas gopmyna. BasenTrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX bubmmorexa [TOK
B N P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUIeCcKuX peakiinii
18 (coennHEHMS, PA3JIOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHne n bubmmorexa [JOK
1 AT, Hvl https://m.edsoo.ru/ff0d40c4
cUcTeMaTHu3aIys 3HaHUN
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPABHEHUH, IK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TommBo (HedTh, yroiab U METaH).
25 3ar ﬂsHeéHeqllm . a, CIIOCOOBI zzro Bubmmorexa [IOK
p yEd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa bubmorexa IOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
08 dOu3nyecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
29 [ToHsATHE O KHCIIOTAX U COJISIX bubmotera [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOpoaa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6nmoreka [JOK
31 «ITomyuenue u cobupaHue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa

33 BEIIIECTBA ra3a 110 €r0 U3BECTHOM bubmorexa [TOK

. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciaenus 006MOB Ta30B MO

34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B

35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbIe

37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckast padota Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK

’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, K1accuuKaims, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XuMu4eCKUe CBOMCTBA bubmuoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ffOdfee?
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN
B 1 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmorexa [JOK
- P https://m.edsoo.ru/00ad9ela
COEIUHEHUN
[TepBbie MOTBITKH KIacCU(pUKAITIU
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O bubmnorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
ITepuoaudeckuii 3aK0H U
52 Hepnoﬂnqecms{ CHCTEMA XMMHUYECKHX bubmotera [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
Bbubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI 1

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000JI0YCK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme 1. W. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIH, Me1aror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Honnas ximieckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeIIeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTtponpsHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYIECCKHX DIIEMECHTOB 1 0 0 bubmorexa [IOK

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

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunnl xumuueckoii CBSI3U U THIEI bu6mmoreka [JOK

4 . 1 0 0
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 0 0 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 0 0 bubmmorexa [JOK
PEAKIHIH. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKLUIX

8 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

9 Teopus 3neKTPOIUTHUECKON 1 0 0 bubnuorexa [IOK
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JUCCOIMallH. CuiibHbBIE U CclTa0bIe

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

AIEKTPOJIUTHI

10 HMounsie ypaBHEHNS pEaAKIIUNA bubnmorexa LOK

¥p peakn https://m.edsoo.ru/00add448
XHUMHYECKHE CBOUCTBA KUCIOT U
11 OCHOBAaHHUH B CBETE IIPEJICTABICHUN bubmorexa [TOK
puz( https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAIIIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
12 MIPEeNCTaBIEHUN 00 bubnmorexa LOK
bedl . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
13 ITousarue o ruaponse coaen bubmorexa HOK
Ap https://m.edsoo.ru/00add9d4
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

14 @DaKTOPBbI, BIUSIONINE HA CKOPOCTh bubmuorexa [JOK
XUMHUUYECKOMN PEAKIUH U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI

15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.

16 «Perienme sxcnepuMeHTAIIBHBIX Eubmorexa OK

p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIIEKTPOSIUTHYECKAS TUCCOIINALINS bubmnorexa [IOK
p 8 HHATLHA. https://m.edsoo.ru/00addecO
XUMUYECKUE pPeaKllii B pacTBOpax»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMqucfHe CBI())ﬁCTBa Ha IpUMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CossiHast KMCIIOTA, bubnuorexa [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK

20 «ITonyuyeHue COJITHON KHUCIIOTHI,
" N . https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brmmorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
24 .
(br3UYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILIEN Cpelbl COEANHEHUAMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pU3nIecKue u
XMMUYECKHE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOJTyYEHUE U brbmmorexa [OK
’ yi https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
N i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe Bubmmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u

33 (bocg)o pHa;I KI/I(?J'I(}))Ta (b(bI]/;I)BI/I(‘I\COCKI/Ie u bubmmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOJHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npu I; e gmﬂzecxl;e 1 XUMHYECKHE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIC ¢ OKcHOM yriepoaa (1V)

37 VroJpHas KACIIOTa U €€ COJIH bubmorera [JOK
https://m.eds00.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme
"[lony4eHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorera [OK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpeMunii 1 ero coetnHeHNns bubmorexa LOK
P https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«Baxnennne HeMeTaJlJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSD»

KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX bubmorexa LHOK
https://m.edso00.ru/00ae0el8
COCTUHCHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBSI3b U bu6mmoreka [JOK
MeTaJUIMYECKasi KpUCTaUInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIJIOB
XHMHUYECKHE CBOIICTBA METAJIIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edso00.ru/00ae1156
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O0m1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEaKIUU bubnmorexa LOK
P DCAKHIH, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 IlousiTHe 0 KOPPO3UU METAIIOB bubmorexa [TOK
PP https://m.edso0.ru/00ael1278
bubmmoreka [{OK
47
[lenounpie MeTaib! https://m.edso0.ru/00ael14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTus https://m.edso0.ru/00ael4b2
49 [Ieno4yHO3€EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Baxkueiiime coe fJUHEHNUS KaIbIIHS bubmorexa HOK
a H https://m.edsoo.ru/00ae15e8
51 O00011eHrEe U cUCTEMATU3ALIIS
3HAHUH
JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
53 "XKEcTKOCTL BOJBI U METOILI €€ bubmorexa [JOK
| 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [JOK
54 An %
FOMIHITH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK

https://m.edso0.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [{OK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MaccoBOM JJOJU BBIX01a MPOIYKTa
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HAHUH
KontponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemecTBa u Mmarepuaisl B bubnunoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpY’KaroIen CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o01IeHNE U bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHeIit ypok. O600IICHNE 1
CHUCTEeMaTU3alusl 3HAHUI

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos W.I'., Cnankos C.A.,

AKL[I/IOHepHoe O6I_HCCTBO «H3naTensCcTBO «Hpoc:BemeHHe»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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