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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA HAa OCHOBE TpeOOBAaHUI K pe3yibTaTaM OCBOCHHUS aJaNTUPOBAHHOU
OCHOBHOH 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs,
npeactaBieHHbix B @I'OC OO0, a Takke Ha ocHOBe (denepanbHON padodeit
porpaMMbl BOCIIUTAHUS M C YYE€TOM KOHIICNIMM TIPEenojaBaHus Yy4eOHOro
npeaMmera « XuMus» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O LEAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, YCTaHABJIMBAET o0s3aTeNbHOE MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpeliesieHne €ero Mo KiaccaM W CTPYKTypUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIENseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  YYETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarolmuxcsi, OIpeAeNseT BO3MOXHOCTH MpeAMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUPYEMbIE XUMHUEH NPENCTaBICHUS O B3aMMOIIPEBPAIICHUSIX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TIO0ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBiIeHUS B OOYYEHHMU XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIOUUMUCS CHCTEMBbI TEPBOHAYAIBHBIX TMOHATHN XUMHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ uzyueHuto. ConepikaHue CKIIAIbIBAETCA U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyX aloHuil MUpY,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOTO U3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHIL.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBbI XUMHUYECKHX
3HAHUM — Ba)KHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECCKUX TOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAy4YHbIM METOJaM T[O3HaHUS TpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHSATUIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYEeHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATEITLHOCTH;

— ¢opMmHpoBaHHE y OOYyYaIOIUXCS T'yMAaHUCTUYECKHX OTHOILICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKMX 3HAHUU HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJIEP KAHUE OBYYEHMUSA JJ151 OBYYAIOIUXCS C 3AJEPKCKOM
IHNCUXNUYECKOI'O PA3BUTHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poiib XUMUM B KU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust cMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAasT aTOMHas Macca.
OtHocuTenbHAs MOJICKYJISIpHas Macca. MaccoBas 1011 XUMUYECKOTO JIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Mok, MossipHast macca. B3auMocCBsI3b KOJIMUECTRA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

OuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XuMHUueckue ypaBHeHUs. Knaccudukarms
XUMHUYECKUX peaKIuii (COequHEHUs, Pa3JIOKCHHS, 3aMEIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUUYECKOH IMOCYA0M, MpaBuiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 000PYIOBAHHEM, U3YUYCHHE W OINHCAHHUE
(GU3UYECKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
dbu3nveckux (IIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAUIMBAHHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOW) SBJIICHUH, HAOIIOICHUE U
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKMX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (I0),
U3y4YeHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BBITIAPUBAHUE, JUCTUUIIUS, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPSCHHOMN
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJENIed MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JIeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroiap M MeETaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (Gu3MUeCKMe MW XUMUYECKHUE CBOWCTBAa, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHHS.
Ponb pacTBOpoOB B mpuposie U B KU3HMU yenoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHenunit. Oxcuawl. Kiaccuduxarus
OKCHJOB:  coyieoOpa3syromnie  (OCHOBHBIE,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusznueckue MW XUMHYECKHE
cBoiicTBa OKcU0B. [loyueHune okcuaoB.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusundeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa cosneil. duszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacllio3HaBaHWE M HW3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0IeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (Mokapa), O3HAKOMJIGHHE C oO0pas3laMM OKCHIOB U
ONMMCAHWE WX CBOWCTB, IOJy4YeHHE, COOMpPAHHWE, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPHAIIOB), HAOIIOMCHHE OOpa3IloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpueM ©  KaiblieM) (BO3MOXXHO  HCHOJIb30BaHUE  BUIEOMATEPHUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, DPEaKUUi HEUTpaau3aluy, I[OJYyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. W. MengeaeeBa. CtpoeHue aTomMoB. XHUMHUYECKAS] CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBbie MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonsTtue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DPU3NYECKUI CMBICT TOPSJIKOBOTO HOMEpPAa, HOMEPOB TNEepUoJa U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepunonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMHUECKUX
3JIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHue oOpa3lloB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIECJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIFOIINXCS CUCTEMHBIMU JIJI1 OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /I.
N. MenneneeBa. CtpoeHre aToOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIBI XUMHYECKOM CBSI3H. THIBI KPUCTAIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCSA K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YHUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTue o ckopocTH xuMU4eckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiusax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. Ilonstue o karanuse. [loHsaTne 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUM C  HCHOJB30BAHHEM  METOJA
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusl MPOTEKAHUS PEeAKIIUi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TMApPOIN3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHHE DIICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYeld U coJien
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUAJiOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCIICHHE Ta3a, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), paclO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUMd Ha  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6miast xapakrtepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aMMoOJEICTBUE € METAJJIaMH, HEMETAUIaMH, ULIeJIo4aMH). XJIIOPOBOJIOPO/I.
ConsiHas KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMW3M 4YeJIOBeKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6miast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeleHH OkuciieHus. CTpoeHue U (PU3MUYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndeckue u
XUMuyeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTABUTENN KUCJIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUeCKHe © XHMHYCCKHE CBOMCTBA (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpEeaKIilnw,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO Croco0a MOJYy4YeHUsS CEPHOM KHUCIOTBHI.
[Iprumenenune cepHoil KUCa0Thl. CONM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKLIUS HA



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3MYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPEICTaBUTENSI Kiacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAIbHBIX
ynoOopenuit. XuMUUeCKoe 3arpsi3sHEHNUE OKPYKaroIel cpelibl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBBl U BOJMOEMOB). Docdop,
ajutoTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUIECKHUE CBOMCTRA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAHEHHE B TMpuUpoJe, (U3MYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yrinepona B npupozae. Okcunbl yriaepoaa, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1y100aJbHOTO TOTEIJICHUS KIMMaTa, TapHUKOBBIN
addekr. YronpHas KuUcCIoTa U €€ coM, nX (PU3NUEeCKue U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAHUYECKUX BEIIECTBAX KaK O COEAUHEHUIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), WX POJb B OBITY W MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npumeHerne. CoenuHeHHs KpeMHHS B mpuponae. OOmmue mnpeacraBieHus 00
okcuse kpemuus (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOICTBa
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIOICHUE TIpoliecca OOyTiMBaHUs caxapa Mmoj JAeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAMHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUEe, COOMpaHUe, paclio3HaBaHHE U H3y4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHne MeTaioB. Meraminueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAIMYECKass  pem€rka.  DNEKTPOXUMHUYECKUH  Psif
HampsHKeHU MeTamoB. dusnyeckne U XUMUYECKHe CBOMCTBA MeTauioB. OO01ue
crocoObl TosyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUe B [lepruoanyecko cuctemMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIEHHUE B IMPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. PU3nueckne 1 XMuMUUECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [lepnoanyueckoi cCUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxKJaeHue B Ipupoae. Pusmyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkene3a. OKCUIbI, THIPOKCUIBI U cosn kenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJEHCTBHUS OKCHA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEAaKUUM HAa MOHBI: MArHUs, KaJIbLHUs, aJIOMHHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxueunmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYyXkarolleh cpenbl (IpeaenbHas TOMycTHUMas
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4YEeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI Yepe3 HCIHOJB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJHMIHOCTh, HAOIOIEHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOJHUKHY, AMDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OWMocdepa, IPKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3ybTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIUTATEIBHOMN NESATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIndHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UMCJIE B YACTU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HAcCJCJHWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYCCKOW HAyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGOpMAIUCH O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATENbCKOM, TBOPYECKOM W JPYrHX  BHIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM JESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, TI103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOU JesATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE U IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH WU COCTABJISIOLINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAllPABIICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHU, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHsSI OOydeHHs B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 110 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIIeIHON Mpo¢eCcCHOHAIBHON ESITEIbHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPEeJIE;

6) ’K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 370POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJy4aeMble MPU W3YYCHUH XUMUH, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00AaIBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX pEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MHUPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 A3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHBIC YUeOHBIC IeUCTBUS (IO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSATHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TMPUMEHITh B TIpoIlecCe€ TO3HAHMS TOHATUS (TIPEJAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJJIEMEHTa), XUMH4YecKas ¢opMmyja U YpaBHEHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarTeabCcKue JeHCTBUSA:

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaarh 3a XOAOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIECIOBAHUS, COCTABISATh OTUET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUsA, CIPAaBOYHbIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yMEHHE MPHUMEHSTH Pa3jIMYHbIe METOABI U 3alpOChl MPH TOUCKE U 0TOOpe
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 OMpPEeNeIEHHOTO THIa, MPUOOPETEHNE OIbITa B
o0nacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYIbTYpPOW aKTHBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANbHYIO (POPMY IpeACTaBlIeHUs UH(pOpMauu U
WUTIOCTPUPOBATh peEIIaeMble 3aJaydl HECIOXKHBIMH CXEMaMH, IuarpaMMaMu,
IpyruMH opMaMu rpauKu U UX KOMOMHALUSAMU;

yMEHHE WCIOJb30BaTh M aHaJM3UpOBaTh B Tpolecce Yy4eOHOW U
MCCIIEZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHUH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3AWCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIICH MPHPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

YMEHHUsI 3aJlaBaTh BOIMPOCH (B XoJe jauanora W (WIH) JUCKYCCHH) IIO
CyIIeCTBY  OOCyKgaemMol  TeMbl, (OpMYyIUpOBaTH CBOU  IPEIJIOKCHHS
OTHOCHTEIFHO BBITIOJTHEHUS TPEJIOKSHHOH 3a/1a4H;

YMEHUS  TIPEACTABIATh  IOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHON
JCSTENFHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
71a00paTOPHOU pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IIPOCKTA);

yMEHHUS y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPAMHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHne KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM paboTHI U IpyTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe 1elicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (PEeKTUBHBIE CIOCOOBI PEIICHUs] YIEOHBIX H
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSITEIbHO COCTAaBJIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM JCWCTBUUA MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LENH, YMEHHE
MCIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.



NPEIMETHBIE PE3YJIBTATDI JINI b | OBYYAIOIIINXCA C
3AJIEP2KCKOM IICUXUYECKOI'O PA3BUTHS

B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepasibHON paboueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4dHbIe 3HAHUS, YMEHUS M CIIOCOOBI
NeUcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu «XuMus», BUIbI
NEATENBHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPIpETaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOPOIHAST M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIDHAas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMHUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKass peakius, KiacCuPukamus peakiuil: peakiuu
COCMHEHUS, pEaKLUU PAaA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUUuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P(DEKT peakinu,
PO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToMa, XMMHMYECKAasl CBs3b, MOJSIPHAS M HEIOJISIPHAs KOBAJICHTHAS CBS3b,
VOHHAsl CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJis1 BEIECTBA
(mpolieHTHAsI KOHIICHTPALIKs ) B paCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUS [IPU ONKCAHUU BELIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMpEAENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHHUSX,
CTETICHb  OKHCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BEUIECTB K ONPEAECIEHHOMY KIJIACCY COCIUHEHUU IO
dbopMymnaMm, BHJI XUMHYECKOW CBs3U (KOBAJICHTHAss M WOHHAas) B
HEOPraHWYECKUX COCINHEHUSAX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJMYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHA ABOraapo;

e OIHKCHIBATHh M XapakTepuszoBaTh TabnauuHyto (opmy Ilepuogmueckoit
CHCTEMBl XMMHYECKUX OJJIEMEHTOB: pa3JINuyaTh IIOHATUSA «TJIABHAA



noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maibeie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPbIE HMEIOTCS B
tabimue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MenneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsjl sfapa, 00llee YuCiIo 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIOSM);

e KJACCU(PUIMPOBATH XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BEUIECTB, MO TEMIOBOMY 3P (DEKTy);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

e IPOTHO3MPOBAThH CBOWMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYHCIATH OTHOCHTEIIBHYIO MOJICKYJISAPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJIO XUMHUYECKOrOo »dJeMeHTa 1o Qopmyle
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

e TMPUMEHSATH OCHOBHBIC OINEPAIMU MBICIUTEIBHON NEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0OOIIEHHEe, CHCTEeMAaTH3AIHI0, KJIACCU(UKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — I M3Y4YEHUS CBOWCTB
BEUIECTB W XUMHUYECKHX PEaKlUi, €CTEeCTBEHHO-HAYYHBIE€ METO/IbI
MO3HAHUSI — HAONIONCHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CJIENOBAaTh TMpaBWIaM  TMOJB30BAHUA  XUMHYECKOM  MOCymod U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYCHHIO U COOUPaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJla M KHUCIOPOAA), HPHUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM JIOJIE PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHonpTaNenH, METUIIOPAHK U IPYTHUE).

K xoniy oOyuenus B 9 ki1acce npeMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATUN: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb



OKHCJICHUSI, XMMUYECKasi pPeaKius, XUMU4YecKasi CBs3b, TEIUIOBOM 3P deKT
peakuud, MOJb, MOJISAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTUYECKAsA IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIC pPEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PpEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAHOBJICHHE,
ajuioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIM4ecKasi), KpUCTaUIM4YecKass pemeéTka, KOPpO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKOW pEeakuuH, MPeAeTbHO JOMyCTUMAs
koHnentpauus [1JIK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSITUU W
NPUMEHSTH 3TU MOHATHS MPU ONKUCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJaccy COeIWHEHUH 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBaJICHTHAs, WOHHAs, MeETaJUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelsl B
BOJHBIX PAacTBOPaX HEOPraHMYECKUX COCIUHEHUH, TUIl KPUCTAIUIMYECKOMN
PEETKH KOHKPETHOT'O BEUIECTBA;

packpeiBath cmbicn Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabmunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuyath TOHATHS «JIaBHas moarpymma (A-rpynmna)y U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OOJbIIME TEPHOIBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMM ~ XapaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XMMHWYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DIEKTPOHHBIM CJIOSIM), OOBICHITH OOIIue
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB 3JIEMEHTOB U UX COCAWHECHUU B
npeaenax MajiblX NEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KIacCU(UIIMPOBATH XUMUUYECKHAE DIIEMEHTHI, HEOPTraHMYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOLME U crHelu(pUUECKue XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAAs OIMCAHUE



puMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTUYECKON JHUCCOIMALNMN  KHUCIOT,
LIEJI0YEH U COJICH, TIOJIHBIE U COKPALEHHBIC YPAaBHEHUS PEAKIMA HOHHOIO
oOMeHa, ypaBHEHUsI pPEaklHi, MOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETHUYECKOW CBSA3U MEXIY BEIIECTBAMU Pa3JIMUYHbBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOIO OajaHca dTUX PeaKIuii;
MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpaIllcHUH B Pa3IUUYHBIX
YCJIOBUSX;

BBIYUCIIATE OTHOCUTENBHYIO MOJEKYJIAPHYIO M MOJSIPHYIO MAaCChI
BEIIIECTB, MAaCCOBYIO JIOJNIO XMMHYECKOrO0 JJieMeHTa 1o Qopmyle
COEJIMHEHUS, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON peaKInu;

cOO0JIFO1aTh rpaBuia MOJIb30BaHUs XUMHYECKOUN MOCYI0M u
nabopaTopHbIM O0OpYJIOBAaHUEM, a TakKKe TMpaBwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUAMHU MO BBINOJHEHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOro rasa);

OPOBOJIUTh  PEAKIMH, TIOATBEPKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOPHUII-, OPOMHUI-,
uoaua-, kapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUS U WMOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpPAlMU MBICIUTEIBHONW JESATEIbHOCTU — aHaIU3
U CHHTE3, CpaBHEHHE, O000O0IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHHE
NPUYMHHO-CIIEICTBEHHBIX CBA3€H — JJIsl W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAay4YHbI€ METOAbl TO3HAHUS —
HAOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).



TEMATUYECKOE IIJIAHUPOBAHHME JIJISI OBYYAIOIIUXCSI C 3AJEPKCKOW NCUXUYECKOI'O

PA3ZBUTUS
8 KIIACC
Ne HaumeHoBaHue pa3aeioB u Koumecrso gacon JuexkTponHble (¢ poBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoasuwie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE TOHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemectBa 1 xuMuyeckue 15 | bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bomopoa. Ilousitue o kucmorax g 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c¢
Uroro no pazgeny 30




Paznean 3. Illepuoanueckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XuMHYecKas CBA3b. Bu6 OK
3.2 OKHCIUTETHHO- 8 2 nommoreka L
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHI
b K
Hroro mo pazgeny 15 mommorexa 110
https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

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







IMOYPOUHOE IIMIAHUPOBAHHUE JIJIsI OBYYAIKIOHIUXCA C 3AI[EPHCCKOFI INCUXHUYECKOI'O
PA3BUTUSA
8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| [Ipeamer xumun. Posie xumum B KU3HA 1 bubnuoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
3 paboTHI B TaOOPATOPUH U TIPUEMBI | bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pazaesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHCTKU MOBAPEHHOU COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BELeCTBA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢




bubmuoreka [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
bubmmoreka [{OK
10 Xummnaeckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTenbHAst aTOMHasl Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. MoJib. bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmmorexa [TOK
HHECTEA TO P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMuIecKuX peakiuii
bubnuoreka [JOK
18 (coenuHEHMS, pa3JIOKCHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bu6mmoreka [JOK
19 sHIMKIoNeaucT. O6o0IIeHnEe U
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnopoa — sneMeHt u
https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (PeaKuu OKUCICHUS bubmmorexa [OK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoObl nostyueHust KUCIopo/ia B
bubmmoreka [{OK
23 a00paTOPUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoit 3¢ ekt xumuueckon
24 peaKuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
(edpp, yr ) bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckast pabota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITomyuenue u coOUpaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHE €ro CBONCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubmuorexka [JOK
Bozopoaa. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTueckas pabota Ne 4 o Teme bubnunoreka [JOK




«[lony4yenue u cobupanue BOAOPO/Ia,
HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmmoreka [{OK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIIECTBA Ia3a 10 ero U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubmuorexa [JOK
WHIUKATOpaxX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B paCTBOPE
[IpakTrueckas padota Ne 5 o Teme
18 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KouTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
bub6nmnoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e




4 OcHoBaH#usI: COCTaB, KIaccuuKaIms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKUE CBONCTBA bubnuorexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CHOCOOBI OJTyYEHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTueckas pabota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXKY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9as50
N bubanoreka [IOK
49 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KonTtponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCU(pUKAITIU
bubmuorexka [JOK
51 XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHbIX 3JIEMEHTOB
[Iepronnueckuii 3aKOH U
bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX

anemenToB /. 1. Menneneepa

https://m.edsoo.ru/00adas52c




bubmuoreka [JOK

53 Ilepuoapl, rpyImbl, TOATPYIIILI
PHOIEL TpyH APy https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuotexa [JOK
55 aTOMOB 51eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4EHBIN, MTEAror U https://m.edsoo.ru/00ada96e
IrPpaKJIaHUH
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
58 cUCTEMATH3alUs 3HaHWH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas padoTa
KontponbHas padota Ned4 o teme
bu6mmoreka [JOK
59 «CTtpoeHne atoMa. XUMHYECKas CBA3b
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
60 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bub K
61 HNonHas xumuyeckas CBs3b nonmorexa 1O
https://m.edsoo.ru/00adac34
2 KoBanenTHas nomnsipHas XuMHUYECKast bu6nuoreka [IOK
CBsI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHasi XUMUYECKas bubnuoreka [IOK




CBSI3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
64 C 1
TEHCHb OKHCTCHIA https://m.edsoo.ru/00adae28
65 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC ! bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 bubmaorexa [IOK
https://m.edso00.ru/00adb076
Pesepsueblii ypok. O000IIIEHNE U
P P EII bubnuoreka [JOK
67 CHCTEMATHU3AIINA 3HAHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«CtpoeHue atToMa. XMMHYECKas CBA3b)»
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cUCcTeEMAaTU3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4YeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 nmucconuarui. CuibHbBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubmmorexa [IOK
P https://m.edso0.ru/00add9dd
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue ConasTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3uYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubnmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 yaoOpeHui. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, (GU3nuecKue U XMMUYECKUe
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa [OK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOWCTBA METAJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSM XUMUYECKUX PEaKIUU,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAILIOB nommorexa 110
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
a H https://m.edsoo.ru/00ael Se8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHHI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKECTKOCTEL BOJBI U METOIEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso H

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

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

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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ITPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUS
AJJAITUPOBAHHON OCHOBHOI OBPA30OBATEJIBHOM

MNPOI'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX MIOHATHI: aToM,
MOJIEKYJIa, XHUMHUYECKHH DJEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAS aTOMHAasi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas IOJS XHMHYECKOTO
JJIEMEHTa B COEAWHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
KnaccuuKamusi ~ peaknuid:  peaklud  COCAMHEHUS,  PeaKluu
pa3oKEHUs, pEaKkIMH 3aMEIIeHUs, pPeakuuu OOMEeHa, OJK30- H
SHJOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakiuu, pacTBoOp,

MaccoBasi 10J1s1 BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIHsl) B pacTBOpe

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MMOHATHH H

IIPUMCEHATH 3TU MMOHATHA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaHleHI/IfI

1.3

HCIIOJIb30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTAaBJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpPbIBATb CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAB4, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUn (HO Yucily U COCTaBy

Y4YaCTBYIOIIMX B peaKkIMH BELIECTB, 10 TEeII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MacCChl

BCIICCTB

1.8

BBIUUCIISIT MACCOBYIO JOJIIO XHUMHYECKOTIO 3JICMCHTA II0 (I)OpMy.He

COEIMHEHMS,




1.9

BBIYUCIIAITh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHMS — HAOJIO/ICHUE,
W3MEpPEeHUe,  MOJCIMPOBAHUE,  JKCHEPUMEHT  (peaJibHbIH U

MBICJIEHHBIN )

[To Teme: «BaxHelume npeacTaBUTENIM HEOPIraHUYECKUX BEILIECTBY

2.1

PacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TIOHSTHH: OKCHun,

KncCjoTa, OCHOBaHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coemHeHul no popmyaam

2.3

KJIacCU(PHUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

2.4

XapakTepu3oBaTh (ONMUCHIBaTh) O0OLIME XWMUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MpPUMEpaMu

MOJIEKYJIIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUI B Pa3INYHBIX YCIOBUSAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHUCIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C ONpENeNEHHOM MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIIECTBA, TNIAHUPOBATh U MPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTBI T10
pacro3HaBaHWIO pPACTBOPOB IMIEIOYEH M KHCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkmyc, heHondTanen, MeTUIOPAHK U IpyTue)

2.7

IIPOBOIUTH paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

Ilo Tteme: «llepuomuueckuit 3axkoH u Ilepumoawyeckas cucrema
xumuueckux saeMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peaKkum»

3.1

PacKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ [P (0) aTomMa, aToMHasd Op6I/ITaJ'IB, paauyc aroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpULIATCIIBHOCTh, HWOHHAasA CBA3b, HWOH, KaTUOH, 4aHHOH,

CTCIICHb OKHUCJICHUA




3.2

KJIaCCI/I(bI/IL[I/IpOBaTb XUMHYCCKHUEC JJICMCHTBI

33

ONMCHIBATh M XapaKTepu3oBaTh TabinunHylo Gopmy Ilepuoandeckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3IudaTh IOHATHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynna (brpynma)y,

«MaJIbIe» U «OOJIBIINE Nnepruoabl

34

packpsiBaTh cMmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HX TIIOJOXKCHHSA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O00O3HAu€HUs, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnognyeckass  cucreMa  XMUMHYECKMX  snemeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKHX DJEMEHTOB (COCTaB MW 3apsa] sjapa, oOliee 4YuciIo

AJIEKTPOHOB U pacrpeeNeHHue X MO NEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA OJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIpENeNIATh BUJ XHMHUYECKON CBsI3W (KOBaJeHTHas W HOHHas) B

HCOPraHM4CCKUX COCANHCHUAX

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1

ITo Teme: «BelecTBo U XMMHUYECKas peaKuus»

1.1

pacKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, IJJICKTPOJIUTHUYCCKAA AUCCOLUalusd,
p€aKkuunu HOHHOI'O O6MCH8., KaTajinu3aTop, XUMHUYCCKOC PABHOBCCHUC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcCaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJIeHTHaH, HOHHaAas,
MeTaJ’IJ’II/I‘{eCKaﬂ), KpucTallinuecKas peméTKa, CIlIaBbl, CKOPOCTb

XUMHUYECKOMN pCaKkuuun

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U




NPUMCHATH 3TU IIOHATUA MPHU OITMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS DJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIeJI0Yeld U COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKLMH

WOHHOI'O 0O0OMeHa

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKOW PEaKLIUH

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

COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U CHEIMPUUECKNE XUMHUECKUE
CBOMCTBa MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MpUMepPaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TeHETHUYECKO CBS3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBUAX
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ClIeZIoBaTh TpaBHJAM TIOJBb30BAHUS XHUMHYECKOH TOCYyIOW U
7abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH 110 BBIOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHUIO U COOUpPaHUIO

ra3o000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJMTh PEaKIUH, IOJATBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATH OTMBITHBIM MYTEM XJIOPHJI-,
Opomuza, woauna, kapObonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI H3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIIHEC B BOOAHBIX pACTBOPAX HCOPIraHNYCCKUX BCUICCTB

ITo Teme: «XuMHS U OKpYXKaroIIas cpeiar»

3.1

pPaCKpbIBaTb  CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIOB

3.2

IIPUMCHATH OCHOBHBIC OIICpalluU MBICIIUTEIBHON MEATEIbHOCTH —
aHaJIM3 W CHHTC3, CpPAaBHCHUC, 0606H_ICHI/IC, CUCTEMATHU3allHUIO,

BBIABJICHHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3eN — s HN3YUCHUA




CBOWCTB BEILECTB M XUMHUYECKUX PpEAKIMH; €CTECTBEHHOHAYYHbIC
METOJbI TO3HAHUS — HAONIOJCHUE, HW3MEPEHUE, MOJCTUPOBAHUE,

SKCIIEPUMEHT (peaibHbIA U MBICIICHHBIN)




INPOBEPAEMBIE JIEMEHTBI COLEPKAHUSA JJIA
OBYUYAIOIIUXCA C 3AJIEPKCKON ICUXUYECKOI'O PA3BBUTHUS

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM YE€JIOBEKA. XHUMHUS B CHUCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHus: cMecen

1.3

ATOMBI H© MOJICKYJIBI. XuMudeckne diieMeHTBl. CHMBOJBI XUMHUYECKHX

a51eMeHTOB. [IpocTeie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTenbHas  aTOMHasg — Macca.
OtHocuTenbHast MOJIEKyJIIpHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIEMEHTA

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IuHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

duznyeckue U XMMHYCCKHE SBJICHHA. XHUMHUYECKAs pe€aknusa u eé IIPpU3HAKHU.
3akoH COXpaHECHUA MaCChl BEIICCTB. XuMmudeckue YpaBHCHUA. KJ'IaCCI/I(bI/IKaL[I/IH

XUMHYECKUX peaklnil (COeTUHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
paboThl B JjabopaTopu¥ W TpHEMaMH OOpalleHHus C JIabopaTOPHBIM
00OpyJIOBaHMEM, H3YYCHHE U OIUCaHUE (U3MUECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHHe ¢Gu3nYecKux (IJIaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCALUs BOMAbI) U
XUMHYECKUX  (TOpeHHe CBEeYM, MPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHMCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pa3jokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, paslIoKeHUe

ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJIEUCTBHE Kelie3a ¢ PacCTBOPOM




conmu meau(1l), uzyuenue cnocoOoB pazaencHus cMeceit (C MOMOIIBI0 MarHUTa,
(¢bunbTpOBaHUE, BHIAPUBAHME, MUCTWLISAIMS, XpomaTorpadus), MpoBeacHUE
OYUCTKU HOBapeHHOﬁ coJig, Ha6JIIOIIeHI/I€ N OIIMCaHHC PE3YyJIbTATOB IMIPOBCACHUA
OTIBITA, WITIOCTPUPYIOUIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JIaHHE MOJIeNei

MOJIEKYII (IIapOCTEPHKHEBBIX)

Baxwueline npeacTaBUTeN I HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — amemMeHT u mpocrtoe
BemiecTBo. HaxokaeHue Kucimopoaa B Npupoie, (pu3myueckrne M XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopona. CrnocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NPOMBINUIEHHOCTH. Kpyrosopot

KHCcIopoa B npupoae. O30H — alioTponHast MoAU(UKALIMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHMS, IK30-
Y SHIOTEPMHUYECKHE PeaKIUU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHNE BO3yXa,

ycuJieHUe MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkIeHne Boaopoaa B IPHUPOJE,
¢usnueckre W XUMHUUYECKHE CBOMCTBa, IPUMEHEHHE, CIIOCOObI TMOJTyYEHHUS..

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznyueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
HacelimieHHble M HEHACHILEHHbIE pAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10s BellecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Pons pacTBOpoB B mpupojie U B JKU3HHM 4denoBeka. Kpyroopot
BOABl B TpUpOJe. 3arps3HeHHe NpUPOIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmdyeckux coeauHenuid. Oxcuabl. Knaccudukarus
OKCHJOB: cojeoOpa3yronue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconieoOpazyromue. Homenknarypa okcuaoB. dusmueckue U XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcnoBanus. Kiaccudukanuss ocHOBaHMA: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHMi. PU3NYECKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loiryuenne ocHoBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE CcBoOMcTBa KuCIOT. Pan aktuBHoctu MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3nueckne U XMMHUYECKHME CBOWCTBA COJIEH.




[Tonydyenue coien

2.10

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

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEAEICHUE  COACpKaHUS
KHCJIOpOJia B BO3/yXE, IOJIyu€HUE, COOMpaHue, pacro3HaBaHUE U H3YyuEHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHNE B3aUMOJACUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3iaMu OKCHJOB W OINHMCAaHWE WX CBOICTB, NOJy4YeHHE, cOOMpaHue,
pacrno3HaBaHMEe M H3Y4Y€HHE CBOWCTB BOAOpoJa (rOpeHue), B3auMOJeHCTBHE
BoJjiopona ¢ okcuom meau(ll) (Bo3MOKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoJieHue 00pa3lioB BELIECTB KOJMYECTBOM | MOJb, HCCIEOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IUYHOM PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JIOJIEW PaCTBOPEHHOIO
BEIL[ECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMd (HaTpUeM M KaJbI[EM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpPEAETICHHE pPAcTBOPOB
KHCIIOT M IIeJo4Yel C TMOMOIIbI0 HHAWKATOPOB, HCCIENOBaHHE o0O0pa3loB
HEOPraHMYECKUX BEIIECTB Ppa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHHS
OKpack HHJIMKATOpPOB B pacTBOpax KHCIOT W IlIeJoYell, H3ydyeHue
B3auMoeiicTBus okcuna meau(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C
METaJJIaMH, PEAKIUi HEUTpaIN3aliy, OJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «Baxueinne kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepuonuueckuii 3axkoH u [leproauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYeCKasi CBsA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUUYECKUX deMeHTOB. I[lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEIIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amdoTepHbIE

OKCHUABI U TUAPOKCHUABI

3.2

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XuMHU4eCcKuX aineMeHToB [[. 1.
Menneneena. KopoTkonepuonas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
Ilepuonsr m rpynmbl. PU3WYECKUN CMBICIT TOPSAKOBOIO HOMEpA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomkl. 3HeKTpOHLI. CTpOGHI/Ie




JJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKUX 3JIEMEHTOB
IIepuognueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoit cucreme .M. Menaeneena
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3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HAayku W npaktuku. WM. MenneneeB — y4€Hblid U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKknuu. HpOIICCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3Yy4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJCWCTBUE THUIAPOKCHAA LHUHKA C PACTBOPAMH KHCIOT H
[IeJI04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBMTEJbHBIX peakluil (ropeHne, peakliuy pas3ioKeHHsl, COeTUHEHUS)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKUX 3aeMeHToB J[. M.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOWCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUSI W WX
COCIMHCHUH B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTATINIMYCCKHUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3H. KJ'IaCCI/I(l)I/IKaLII/I}I U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM Ki1acCcaM HCOPraHUYCCKUX COGHHHGHHﬁ,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHYeCKUX peakluil 0 pa3IUYHbIM MpU3HAKaM (110 YUCITY U

COCTaBy Y4YaCTBYOIIMX B pPCaKIMU BCHICCTB, IO TCIIJIOBOMY 3(p(peKTy, 1o




U3MEHEHUIO CTEIIEHECH OKHUCICHHUS XUMHYECKHX QJIEMCHTOB, IIO 06paTI/IMOCTI/I,
[0 y4YacTUIO Karainu3aropa). OK30- U JHAOTEPMUUYECKHE PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[Tonsite 06 0OpaTUMBIX M HEOOPATHMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€T€POreHHbIX peakuusax. [IoHATHe 0 XUMHUYECKOM PaBHOBECHUHU.
@akTOppl, BIMAKOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHUYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTEIIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIBbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUH C HCIOJIB30BAHMEM METOJA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karvonsl, annonsl. MexaHu3M TUCCOLMALMU BEIIECTB C Pa3IUYHBIMU BUIAMHU
xuMmuueckol cBszu. Crenens auccouuanui. CUIIbHBIE U ca0ble 3JIEKTPOJIUTHI.
Peakun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBOWCTBa KHCIOT,
OCHOBaHMH ¥ COJEM B CBETE TIPEACTABICHUH 00 dJICKTPOJUTHYCCKOU

nucconmanuu. KauectBeHHble peakunu Ha HOHBL. [[oHsATHE O THAPOIU3E CONei

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMUECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB M HeMmeTalsioB (rpadura u
anMasa), CJIOHBIX BEHIECTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakluu OT BO3ACHCTBUS Pa3IUYHBIX (PAKTOPOB;
UCCIIEJIOBAaHNE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JTUCCOLMAlMM  KHUCIOT, IMeno4Ye u  cojeil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMbBITOB, WUIIOCTPUPYIOIINX MPHU3HAKU
NPOTEKaHUs peaklnii HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BbIJEICHUE ra3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WUJUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHLHO-
BOCCTAaHOBUTENIBHBIX peakiuil (rOpeHHe, Peakiu pa3loKeHUs, COCIUHECHHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIIHI

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_[[215{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe  XxJjopa

(B3aHMOHCﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.




ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4€HUE, IpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uesloBeKa. BaxkHenmue XJIOpuabpl U UX

HaxO0JICHUE B MPUPO/JIE

2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEeHN OKHuciIeHuss. CTpoeHue u PU3NUECKUue CBOMCTBA
IPOCTBIX BEIIECTB — KUCJIOPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALNU
KHUCIIOpOJia U cepbl. XUMHYECKHE CBOWMCTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
(i)I/IBI/I‘-IeCKI/IC M XAMHYECKHE CBOMCTBA. OKCI/II[BI CCPbl KaK NPCACTABUTCIIN
KHCJIOTHBIX OKCHIOB. CepHa;[ KHCJIO0Ta, (1)I/ISI/I‘~IGCKI/IC W XAMHYECKHE CBOMCTBA
(oOmuMe Kak mMpeAcTaBUTENs Kjacca KHCIOT U crenuduueckue). XuMUYECKHUe
peakuuu, Jexalmue B OCHOBE MPOMBIIUIEHHOTO Cloco0a IMOJIydYeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCAMHEHUH B NpUpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOIMICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OOmiasi xapakTepucTuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIECHUA. A30T, paclpoCTpaHEHUE B MPUPO/IE,
(bu3mveckne U XuMHUIecKkrne cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (usmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MpPHUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME KakK MpeICcTaBUTENsS Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHUe HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYECKoe 3arpsa3HEHHE OKpYXKaroliei
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPsA3HEHUE BO3AyXa, MOYBI

1 BOJOEMOB)
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docdop, amnorponHsie Mogudpukauu (ochopa, Gu3NUECKHEe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, QGuU3UYECKHEe HU
XMUMUYECKHE CBOWCTBa, mosydeHue. lcnonb3oBanue ¢ochaTtoB B KadecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakrepuctuka 31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOeHus
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHHUS. YIUIEpOoX, aJJIOTPOIIHBIE
MoIu(UKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKHEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,

nux (pmnqecxne n XUMHUYCCKUC CBOﬁCTBa, JIEHICTBHE Ha >KUBBIE OpraHu3MblI,




MOJTy4e€HUE U TIPUMEHEHHE. DKOJIOTHYECKUE TTPOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(IV); rumote3a Tn00anbHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
apdekr. YronmpHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOWCTBa, MOJydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, AaleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kuciora). Mx cocraB m xumuueckoe crtpoeHue. llonstre o Ouomornyecku
BOXHBIX BEIECTBAX: >HWpaxX, O€lKaX, YIJIeBOJaXx — M HMX POJIU B IKU3HHU
yeloBeka. MarepuanbHOe €IUHCTBO OPraHMYeCKHMX M HEOPTaHMYECKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHs] KpeMHUs1 B mpupoje. OOmme mpenactaBieHuss oo
okcuze kpemHusA(IV) u kpemHueBoit kuciaore. CHIMKATHI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUsA CTPOUTECIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMHYECKUN JKCIMEPUMEHT: W3YyUdCeHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHU/I-
WOHBI W HaONIOACHHE IPU3HAKOB WX IMPOTEKAHUS, OIBITHI, OTPAXKAIOIIUE
(bM3UYeCKre U XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX COCAMHEHUH (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMH XJIOpUIOB
(rayloTeHnI0B); O3HAKOMJICHHE C oOpa3lamMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUICOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
oOyrinuBaHUs caxapa MOJ JEHCTBHEM KOHIICHTPUPOBAHHOUN CEpHON KHUCIOTHI;
U3y4eHHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, POBEIACHHE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (PM3UYECKUMHU CBOMCTBaMU a30Ta, (hochopa U ux
COoeMHEHUN (BO3MOXKHO HCIIOJIb30BaHHWE BHJIEOMATEepUaoB), oOpa3amMu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHune, cooupaHue, pacrno3HaBaHue U
U3yYeHUE CBOWCTB aMMHaKa; IMPOBEJECHUE KAue€CTBEHHBIX pPEAKUMA Ha HOH
aMmMoHHMsT u  (docdaT-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THON KUCIOTHI C MEIbIO0 (BO3MOXKHO
WCIIOJb30BAHUE BUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAJUIMUYECKUX

peméTok anmasza, rpadura, (QymiepeHa; O03HAKOMIIEHHE C  IPOILIECCOM




azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHHE, COOMpaHHe, paclo3HaBaHHE M HM3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakiuii Ha KapOoHaT- |
CUJIMKAT-UOHbl M H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMEH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3a/1a4 110 TeMe «BakHenre HeMeTaUIbl 1 UX COEAUHEHUS)

Merannsl 1 ux COCINHCHUA

3.1

OO01ast XapakTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoamueckoil cucreMe XUMHYEeCKuMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpUcTajsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKHE CBOMCTBA MeTa/uioB. OOIue crnocoObl MOTydeHUs
MeTtaiioB. [loHsTHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTaymmbl: moJiokeHue B Ileproanueckoil cucTeMe XUMHYECKUX
anemeHntoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue 1 XUMHUYECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpus H Kaiaus. [IpruMeHeHHWe IIeTOYHBIX METaUIOB W HUX

COEeIUHEHNN
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[llemouyHo3eMenbpHbIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHUE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOXXJICHHE B mpupojae. PU3NUECKHE W XUMHUYECKHE CBOMCTBA
MarHus M Kajabliusg. BakHedue coeauHEHUs Kaublus (OKCHJ, THIPOKCHU],

conn). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

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

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB ..
MenpneneeBa; CTpOEHHE aToMa; HaxoxaeHue B npupone. Ddusznueckue u
XMMHYECKHUEe CBOMCTBa jkene3za. OKcuipl, THAPOKcUIsl U conu >kenesa(ll) u

xene3a(Ill), ux cocra, CBONCTBA U MOJTydeHUE

3.7

XHUMUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,




X (U3NYECKUMHU CBOMCTBAMH; H3YydEHHE DPE3YJIbTaTOB KOPPO3UU METAIJIOB
(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUS OKCHJA Kajdblud M HATpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); MCCIEA0BAHUE CBOWCTB JKECTKOM BOIBI;
mpolecca TOpEHHs Kejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi HAa HOHBI
(MarHus, xanblus, amtoMuHus, nuHKa, xene3za(ll) m xenesa(Ill), memu(1l);
HAOJI0JIEHNE U ONKCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HaTpUs,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHHE  BHJIEOMATEpHAIOB);
uccienoBaHue am(poOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHUS M TUAPOKCUIA
LIMHKA; pelIeHre SKCIIEPUMEHTANIbHBIX 33/1a4 1o TeMe «BaxkHelnye MeTamibl u

X COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BelmecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroiab30BaHrE BEUIECTB U
XUMUYECKUX peakinuii B ObITy. [lepBas momMoms Mpu XUMHUYECKHUX OXKOTaxX M

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He()Th),

IPOIYKTHI UX MepepabOTKH, UX POJIb B OBITY ¥ MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHUEe 00pa3I0B MAaTepHaNIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




IMPOBEPSIEMBIE HA OI'3 11O XUMUWHU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS AJAIITUPOBAHON OCHOBHOH
OBPA30OBATEJILHOU TPOI'PAMMBI OCHOBHOI'O OBIIETO
OBPA30OBAHUSA

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM pe3yabTaTaM

NpoBepPsIeMoro 0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi

TpeOoBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC
1 [Ipencrasnenue:

O TI03HABAEMOCTH SBJICHUN MPUPOJbI, TMOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0O0JIAaCTH COBPEMEHHOTO
1.1 €CTECTBO3HAHMSI, KOMIIOHEHTa OOLIel KyIbTypbl M MpPaKTHUYECKON
JeATEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUHN CPEAN JPYTUX CCTCCTBCHHBIX HAYK

0 HAaY4YHBIX MCTOJax IMO3HAHHWA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
12 TCOPETUYCCKUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBEHON AESITETbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHMSIX
13 XMMHYECKON HayKd, 4YTO IO3BOJIUT OOY4aroIIMMCS paccMaTpuBaTh
' XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBIOOP XMMHUHU Kak MPOGHIBHOTO MpeaMeTa

IIpU [epeX0/ie Ha YPOBEHb CPEHEro 00IIero 00pa3oBaHus

Bnagenue cucremoit XMMHUYECKHX 3HaHUH H YMCHHC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

BaKHEHIIINE XUMHMYECKHE IIOHATHSA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJIHOPOJHAs CMECh, OTHOCUTEJBbHBIE AaTOMHasi WU MOJIEKYJIApHas
Macchl, KOJMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
2.1 00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJIb (CpedHsis), XUMHUYecKas
peakuusi, peaklUUd COEIUHEHUs, pPEaKUUMU pas3sIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas AOJS XUMHYECKOIO

QJICMCHTA B COCAMHCHUHN, MACCOBAs J0JI U NPOUCHTHAA KOHUCHTPpALUs




BEILIECTBA B PACTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aTOMa, aTOMHast
opOuTanb, paaMyc aToma, BaJIEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHasl  CBSI3b, MOHHAas  CBsSI3b, METANIMYECKas  CBSI3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTajuInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTUOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
QIIEKTPOJUTUYECKAsT  JTUCCOLMAIMS, PEaKIWd HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBMTEIIb, OKHCIEHHE M  BOCCTAHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKIuu,
CKOPOCTb XUMHYECKOW peakumy, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

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

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umclie MUHEpalIbHBIC YIOOpEHHs, METaUTBl M CIUIABHI,
NPOAYKTHl TEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHHE MTPOTHO3UPOBATh BIMSHUE BEIECTB

N XUMHUYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUC HUHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB
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HaJIM4Ke OIbITa paboThl C PA3IMYHBIMU UCTOYHUKAMM HH(pOpMaLUU
N0 XUMHM (HaydHas W Hay4dHO-NOMYJsIpHas JMTEparypa, CIOBapH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ JJIsd peaicHus y‘IC6HO—H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHMHOTO arrmapara U CHMBOJHMYCCKOIO




SI3BIKA XUMUU I COCTABJICHUS (DOPMYNT HEOPraHMYECKHX BEIIECTB,
YPAaBHEHUM  XMMUYECKMX  PEAKUH; OCHOBAMH  XMMHYECKOU

HomeHknarypsl (IUPAC u TpuBuanbHoit)

YMeHne oOBACHATH CBsI3b MOJIOXKEHHs dy1eMeHTa B [lepuoandeckoit
CUCTEME C YHCIOBBIMM XapaKTEpPUCTUKaMU CTPOEHMSI aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sijapa, oOlee Yucio
JJIEKTPOHOB), PACIPENEICHUEM JIIEKTPOHOB II0 HHEPreTHUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MNepruoa0B, KaJIud U KaJIbLUA

[IpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX DIJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
MPOCTHIX W CIIOXKHBIX BEMIECTB OT TIOJIOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TNEpPHOJAX U TJIABHBIX

MOATPYIIax) U 3JEeKTPOHHOTO CTPOEHHUS aTOMa

Ymenue knaccuuuupoBaTh:

7.1

XUMHNYECKHUE IJICMCHTBI

7.2

HCOPraHM4YCCKUC BCIICCTBA

7.3

XUMHUYECKHUE PCAKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTE U CTCIICHb OKHCIICHUSA XUMHUUYCCKHUX DJICEMCHTOB, 3apsn

HOHa

8.2

BUJ XUMHYECKOH CBSI3M U THII KpHCTaHHquCKOﬁ CTPYKTYPbBI B

COCAUMHECHUAX

8.3

XapakTep cpefibl B BOJAHBIX PACTBOpPAX BELIECTB (KHCIOT, OCHOBAHU)

8.4

OKHCIIUTEIIb U BOCCTAaHOBHUTCIIb

YMeHue XapaKTCpu3oBaTb CbI/I?»I/I‘{eCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUHA, KaJIUi, MarHui,

KaJIbIIMH, aTFOMUHUH, JKEJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI U THIAPOKCHUIBI
MetamoB I-ITA rpynm, amtomunus, menu (II), munka, >xenesa (II u
III), oxengst yraepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THas,

(docdopHas, yroapHas, KpeMHUEBasE KUCIOTa U UX COJIH)




9.3

MPOTHO3UPOBATh W  XapaKTEpU30BaThb CBOWCTBA  BEIIECTB B
3aBUCHMOCTH OT HMX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B
3aBUCHMOCTHU OT UX CBOWCTB, BOBMOXXHOCTh MPOTEKAHUSI XUMUUYECKUX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

10

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUM, B

TOM YUCJIC:

10.1

peakiuii MOHHOTO OOMeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ

10.3

WILNTIOCTPUPYIOIIUX XUMHUYCCKUC CBOMCTBA HN3YYCHHBIX KJIACCOB

(Tpynn) HEOpraHU4YeCKUX BEUIECTB

10.4

MOATBECPXKAAIOIMUX M'CHCTUYCCKYIO B3aMMOCBA3b MCKIY HUMU

11

YMeHue BIUUCITh (IPOBOAUTH PACUETHI):

OTHOCHTEIIbHYI0 MOJICKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,

MaCCOBYIO JOJIIO XUMHUYECKOTO 3JIECMCHTA B COCANHCHU A

11.2

MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3

KOJIMYECTBO BEIIECTBA U €ro Maccy, 00BEM T'a30B

11.4

10 YpPaBHCHUAM XHUMHUYCCKUX peaKHI/Iﬁ N HaXOoJUTh KOJIHUYCCTBO

BEIECTBA, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu

12

Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMoO3HaHHWS (HaOmrojeHue,
HU3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IIPU U3YYECHUH BEIIECTB U
XUMHYECKUX SBJICHUH; yMeHHe c(hOopMynupoBaTh MpolieMy u

MPEIIOKUTh MYTH €€ pelIeHus

12.2

Oe3omacHo pa6OTBI C XUMHWYCCKHMMH BCIICCTBAMH, XUMHWYECKOT

MOCYA0H U 1a00paTOPHBIM 000PYIOBaHUEM

12.3

MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCETHEBHOM JKM3HU, MPAaBUIIAMH MOBEACHUS B LESIX cOEpeKeHus
3I0POBbSI M OKpYXKAIOUIEl MPHUPOAHON Cpelbl; TMOHUMaHuE Bpeaa
(omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3MBI OMPEAeNEHHBIX
BEIIIECTB, CIIOCOO0OB YMEHBIICHUS U TMPEAOTBPALICHUS WX BPEIHOTO

BO3J€HCTBUA

13

Hanuuue MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBJIICHUA

CICAYIOMIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HU3YUYCHUC U OIMUCAHUC (I)I/ISI/I‘-ICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUC




C (bHSPI‘-ICCKI/IMI/I u XUMHYCCKUMH SABJICHUAMU, OIIBITHI,

WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XMMUUECKUX peakLuit

13.2

U3y4eHHe CII0OCO00B pa3/iesieHUs cMecel

13.3

NOJy4eHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIy4eHHE
BOJIOPOJIa U U3y4EHHME €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOro rasza u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJeH

PacTBOPEHHOTO BEUIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenna) ans OMpeNETICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEZIOBAHUE ¥  OIMCAHWE CBOWMCTB HEOPTraHWMUYECKWX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHUS KUCIIOT C METaIaMH,
OKCHJIaMH  METAaJIJIOB, pacTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTajla JpyruM ©3 pacTBOpa COJIH,
ucciaeaoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS H

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3a1a4 10 TEMaM: «OCHOBHBIC KJIACCHI
HCOPraHn4CeCKUux COCHHHGHHﬁ)); ((BJ'ICKTpOJ'II/ITI/I‘ICCKaH
JUCCOLIMALIUsI), «Baxneimune HeEMETalNIBI H WX COCAUHCHUA»,

«Baxnennne MeTalIbl ¥ UX COCOANHCHU A

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKkluii MOHHOIO OOMEHa; KaYeCTBCHHBIC PEaKIUu Ha
NPUCYTCTBYIOLINE B BOJHBIX PAcTBOPaX HOHBI: XJIOPHI-, OpOMUJI-,
wonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THUAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJllOMHHHS,

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

14

YmMmenne:

14.1

IMMPEACTABJIATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATDH CBA3U MCKAY PCAIbLHO Ha6J'II-OI[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIPOLECCaMU, MMPOUCXOAAINIUMHU B MAKPO- U MUKPOMUPC,

OOBSACHATH IIPpUYNHbI MHOF006p3.3I/I}I BCIICCTB







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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHasd macca. MaccoBas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

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

BzanMocBsa3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIpU3HAKH.

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB

2.1

[Tepuonunueckuii 3akoH. [lepuoauueckas cucrema XumMudeckux sineMentoB 1. M.
MenneneeBa. I[lepuoasl U rpynibl. @U3MYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€EPHUOJa U I'PYIIIBI 3JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbLHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHM C IIOJIOKCHUEM DJOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOM PEMIETKH U BUJIA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) u
HecoJieoOpa3yroliye; OCHOBAaHUM (LIENOYM U HEpPAcCTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJAEp)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KMCIOpOia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marovud W KajlblLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKHﬁ

PAI HAIPSKEHUN METaIOB

4.4

dusznyeckrue U XMMHYCCKHE CBOMCTBa BOOOPOJHBIX COG)II/IHGHI/II\/'I HEMCTAJJIOB!

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lomydenne

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(Il, I). [TonydeHre OKCUI0B METAIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyeHue ocHOBaHuUN U

aM(pOTEePHBIX THIPOKCHIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeaHux coell. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

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

XUMUYECKUE PEAKIINU

5.1

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

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUUICCKUX 3JIEMCHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

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

53

OKHUCIUTEITBHOBOCCTAHOBUTEILHEIE pCaKknum. OKHUCIANUTEIN U BOCCTAaHOBUTEH.
[Ipouecchl  OKHMCIEHUSS U BOCCTAHOBJIEHMA.  OJIEKTPOHHBIM  OasiaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEIIeKTPOoJUThl. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTENeHb TUCCOIHAIuN

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKAaHUS PEaKIUid MOHHOTO OOMeEHa,

MTOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX PEaKIUid B JIA0OpaTopuul H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0XKOraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPElLIeHUH HKOJIOTMYECKUX TMpobieM. YcuieHue mapHUKOBOro dddekra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH MX coefauHeHuil. [IoHATHE 0 KOppO3MH METAJIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

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

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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