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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl pabdoueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPEnogaBaHusi yaeOHOTro mpeameTa «XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€t TpeACTaBICHUE O NENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, YCTaHABJIUBAET o0s3aTenbHOe MIPEAMETHOE COJIepKaHue,
NpeayCMaTpUBAET paCOpPeIeIEHHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEeseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a TakKe TpeOOBaHMM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHMEe XWMHUHU CIY>KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETUUYCCKOM,
MUIIEBON W 9KOJIOTUYECKON 0€301acHOCTH, MPOOIIEM 3IPaBOOXPAHCHHSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHPOBAHME MBIILICHUS M TBOPYECKUX CIIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSITEJIBHOW Y4eOHOW  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM )KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsSI1a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHUM XUMUU O0OECNeurBaIOTCS Ccreuu(UKo
colep>KaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0OIIEro 0Opa30BaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEACTABICHUIM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 DIIEKTPOJIUTHYECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYCHHS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MOPOUCXOAHUT C MPHUBJICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 57 knmacce» u «duznka. 7 Kmacey.

[Ipy wW3yyeHWM XUMHH TIPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKU KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTU YEJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX TMOJOKECHHUH,
JOCTYMHBIX OOOOIIEHNA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B



NpUOOIIEHMM K Hay4YHbIM METOJaM T[O3HaHUS TIpU HM3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHHMU TpaBHJI Oe30mMacHOro oOpanieHus ¢ BEUIECTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKUe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HaHMs, (GOPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOMINX MTPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM MEATETBLHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYKaIOUIEr0 MHUpPA, MCIHOJIb3ysl 3HAHUS WU OIBIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHSTh HMX TPH PEIIEHUU MpoOJeM B TOBCEIHEBHOW XKU3HU U
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYaloOlmUMXCs TYMaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH HKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IEIAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPYKArOLIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
00yJeCHHUSI.

OOmiee YWCIO YacoB, OTBEACHHBIX JMJI HM3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HHU YE€JIOBEKA. XHMMUS B CUCTEME HAyK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemlecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE OdJeMeHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClIokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAas AaTOMHas Macca.
OtHocuTenbHAs MOJICKYJISIpHAas Macca. MaccoBasi J0JIsT XUMHYECKOTO DJIEMEHTA B
COCTMHEHUH.

KonnuectBo BemecTtBa. Mosnb. Monsipaas macca. B3anmocBsi3b KoauuecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

@u3nuecKue U XMMHUYECKHUE SIBIICHHUS. XUMHUUYECKasi PEakius U €€ MpU3HaAKH.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuémMaMu oOpaleHusi ¢ J1abopaTOPHBIM O00OPYIOBAHUEM, W3yUYEHHUE M OINHCAHHE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJAEHCAlUsd BOJbl) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTOMN) ABIEHUMN, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3ioK€HHE TUIIPOKCH]IA
meau (II) mpu HarpeBaHum, B3auMoAeHCTBHUE kese3a ¢ pacTBopom coiu meau (II),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, AUCTHUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MACChI, CO3[IJaHHE MOJENIed MOJIEKYII
(1apocTep>KHEBBIX).

Ba:kHeiline npeacTaBuTe/ 1M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenne kuciopoaa. CrocoObl



MOJIYYEHUs KUCIOpoJia B JlabopaTOpud M MPOMBINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBolt 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKUE DPEAKUUU. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »nemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue MW XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mMpuUpoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccuduxarus
OKCHJOB:  coyieoOpasyronie  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenkiarypa okcunoB. ®Pusznueckue M XUMHYECKHE
cBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinaTypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnorel. Knaccudukamus kucinor. Homenknarypa kucinor. ®Ousndeckue u
XUMHYECKHUE cBoMcTBa KHCiIOT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomy4yenue KUCHIOT.

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

['eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOWpaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0AeHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIIOBHS BO3HHMKHOBEHHS U
MpekpaiieHus TopeHus (Mmo)kapa), O3HAKOMJIGHHE C oO0pa3laMi OKCHAOB U
ONMCAHWE WX CBOWCTB, IOJY4YeHHE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTBue Boaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BAHUE BUEOMATEpPUANIOB), HAOMIOAEHUE O0pa3lioB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(matpueM ®  KajgblWeM) (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJIEOMATEPUAJIOB),



UCCleI0BaHue O0pa3loB HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHUsI OKPAaCKU MHIMKATOPOB B pacTBOpax KUCIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJJIaMH, PEeakUui HEUTpaau3aluy, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI0 MeETajula IPYTMM M3 PAacTBOPA COJIH, PEIICHHE
DKCHEPUMEHTAIBHBIX 3a1ad Mo TeMme «BaxHedmmne KiIacChl HEOPraHWMYECKUX
COCAMHECHUN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHnToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAIUM XUMUYECKUX dJieMeHTOB. [lonsTtue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE 00pa3zytoT aM(pOTEPHbIE OKCHIbI
U TUJPOKCU/IBI.

Ilepuoanyeckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuognas W JUIMHHONEpUOIHAsA  (QOpPMBI
[Tepunonnueckoit cucrtembl xumuueckux 3nmeMeHToB . 1. Menneneesa. Ilepuomas
u rpynnbl. DU3NYECKUM CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB INEepUoJa U
TPYIIIBI JIEMEHTA.

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHneneeBa. XapakTepucTUKa XHMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOaM.

3nauenue [lepuoamueckoro 3akoHa u [lepuoandeckoil cUCTEMbI XUMUYECKHUX
AJIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. J[. M. MenngeneeB — yuy€Hbld U
rpaXk1aHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHne oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiyu pa3ioKeHUs, COSAUHEHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus mexnpenIMEeTHBIX CBA3€M NpU M3YYEHHM XHUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMH JJIsI OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalMsl, KalblHMs U UX
COCIMHEHUI B COOTBETCTBHM C IMIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJBI XUMHYECKOW CBSI3U. THIIBI KPUCTAJIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Kiaccudukanysa XuMrU4ecKuX peakiuil 1o pa3InyHbIM MpU3HaKaM (110 YUCILY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKHCIIECHUS XMMHUYECKUX 3JIEMEHTOB, MO0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIi, TEPMOXUMHYECKUE
YpaBHEHHSI.

[TorsiTue o ckopocTH xumMu4eckod peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loraTue o xumuueckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHue ypaBHEHUM



OKHCJINTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM €  HCHOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIUTHYECKON AUCCOUUALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHU3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsazu. Crenens auccoruanuu. CUiabHbIe U C1a0ble SJIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHM U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THApPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHUCTBHUS pPa3IUYHBIX (AKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJoYed U  coJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTE€pUaliOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUs  peakiuii  HMOHHOro  oOMeHa
(o6pa3oBanue ocajka, BblIIeNeHHWE Ta3a, oOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEAKUMM Ha  HWOHBI, pEILICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTtuka TanoreHoB. (OCOOEHHOCTH CTPOCHUS ATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHYECKHE CBOMCTBA Ha IpUMEpEe  XJopa
(B3auMoOJeiCTBUE € METaJJIaMH, HEMETalaMH, LIejJodyaMu). XJIIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMU3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTereHH okuciieHus. CTtpoeHue U (U3MUECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMUYECKHUe CBOWcTBa cepbl. CepoBOOpPOMa, CTpoeHUE, (pu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBbl KAK MPEICTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas kwucinotra, GQuU3NUYECKMEe W XUMHUYECKHe CBoMcTBa (OOmIMe  Kak
MpeACTaBUTEN KJlacca KHUCJIOT W crenuduyueckue). XHUMHUYECKHE PEaKIlu,
JeXalme B OCHOBE NPOMBIIIJIEHHOTO Croco0a MOJYy4YeHUsS CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCI0Thl. COM CEPHON KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbdaT-uon. HaxoxxJeHue cepbl M €€ COCIUHEHHM B MpUpojae. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCIpPOCTPAHEHHE B IPHUPOJE,
dbuznyeckue U XuMu4eckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coiam aMMOHMS,
ux (pu3nyecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakiius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3UMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonb3oBaHne HUTPATOB W COJEH aAMMOHHS B KaueCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYXkKalolel cpeibl COEIUHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3JAyxXa, MOYBbl W Boao&éMOB). docdop,
ajutoTponHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTIEpoHd,  aJUIOTPOIHBIC
Moau(UKALMK, PACIPOCTPAHEHHE B TMpuUpoJe, (U3MYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r1in00ambHOrO TMOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUecKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAHMYECKUX BEIIECTBAX KaK O COEAMHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), WX POJIb B OBITY M MPOMBINIJICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npuMmenenne. CoenuHeHus: KpeMHusi B mnpupone. OOmue mnpenacraBieHus o0
okcuse kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelIue CTpOUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [IpoGnembl Ge30MacHOro0 UCIMOIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUATIOB B MOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NUECKUEe U XUMHUUYECKHE CBOICTBa
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMud XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHUE Tpoliecca OOyTiMBaHUs caxapa Mmoja JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKkIuM Ha Cyibdart-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUHEHUM (BO3MONKHO HCIIOH30BAHUE
BUJIEOMATEepUasoB), o0pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/IEVCTBUE KOHIIECHTPUPOBAHHOMN a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTAa3a, MOJyYyeHUEe, COOMpaHUE, PACIIO3HABAHHE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNUE KaYeCTBEHHBIX peakiuii Ha kapOoHAT W
CWIMKAT-UOHbBl W HW3y4YE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3a7a4 1o teMe «BaxHenmmne HeMeTauIbl U UX COCAUHECHUS .

MeTanjibl M UX COeITMHEHUS

OO0mIast XxapakTepUCTUKA XUMUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHToB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHne MeTaioB. Meraminueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTAUIMYEcKass  pemérka.  DJINEKTPOXUMHUYECKUH  psif
HanpsHKeHU MeTaioB. dusnyeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO0miue
crocoObl ToyyeHuss MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lenounble MeTauibl: MoJiokeHue B [lepruoamyeckoil cuctemMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kamusi). OKCUIbl U



TUAPOKCHABI HaTpusd W Kanus. [IpruMeHeHHWe MIENOYHBIX METAJIOB MW UX
COCIMHECHUM.

IIleno4yHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkueimue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CMIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoxKJaeHue B Ipupoae. Pusuyeckue U
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMH METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPHUATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUS OKCHAA
KaJIbLIUSI M HATpUsl C BOAOW (BO3MOXHO MCIIOJIb30BAHHE BUIEOMATEPUATIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOIe
(BO3MOKHO  HCNOJB30BAHUE  BUJAECOMATEpPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMI HAa MOHBI: MAarHus, Kajablus, AJIFIOMUHUS, LIMHKA, JKEJie3a
(II) u xene3a (III), mexau (II), HabmomeHNE U ONMKMCAHUE TPOILIECCOB OKPAIIHMBAHMUS
IUITAaMEHU HMOHAMM HaTpus, Kauusg M Kajdblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), MCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB TUIPOKCHIA AITFOMUHUS
Y THIPOKCUJA [IMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKPY:KaWLIAas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momoib npu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpaius Beiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEPHBIC
MaTtepuarbl).

Mesxcnpeomemmnuwie ceasu



Peanuzanmst MEXNMpeaMETHBIX CBSI3€M NMPU HW3yUYEHWHW XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJSIONIUXCS CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3 eKT, TeXHOIOTHS, MaTEPHUAIIBI.

dusnka: wMartepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTbD, KPUCTAIITMIECKAsI
pemiéTKka, CIUIaBbl, (PU3MYECKHE BEIIMYWHBI, CAUMHHUIIBI W3MEPECHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, OWocdepa, SKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpadbl, TOPHBIC MOPOIHI,
MOJIE3HBIE UCKOIAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTaThl OCBOEHMSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCMUTATEIbHON NESATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMHd M HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIMpeHue OMbITa JESITEILHOCTA Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJIeJWI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJAJETh JIOCTOBEPHON HHpOpMAIUei o
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IOPEACTaBICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ]]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOW JeATEeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHUE W IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI MIPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBJICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATENbCKOM KYJIbTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JIUTEpaTypoil, JOCTYMHBIMU TEXHUYECKHUMHU CpeACTBaMH HHGOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBHOCTh, TOTOBHOCTh H
CrOCOOHOCTh K camM0ooOpa3oBaHUIO, TMPOEKTHOW UM  HCCIEI0BaTEIbCKOM
NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS

MHTEPEC K MPAKTHYSCKOMY U3YUCHUIO Mpodeccuii u TpyJa pa3IMdHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHANBUAYATbHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPelIe;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIICHHE K NPHUPOJEC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHUMAaHNUE [IEHHOCTH 370POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3/J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
paBmI 0€30MaCHOTO MOBEJCHHUS MPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaIlUAX,
YTPOXKAIOIIKUX 3I0POBBIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJIbTYpbl, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed UX pELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MeTanmpeaMETHBIX pE3YJbTATOB BBIACISAIOT 3HAUYUMbBIC IS
dbopMupoBaHUsT MUPOBO33PEHUSI OOIICHAYYHbIE TOHATUS (3aKOH, TeEOpusl,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MHpA, U YHUBEpCaJbHbIE yueOHbIE AEHCTBUS (MIO3HABATENbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHSITHUSIMH), UCIIOIb30BaTh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTHUBHBIC, 10 aHAJIIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpoIllecCe TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJCIIbHBIE MPEICTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-TT03HAaBATENbHBIX 3a/a4, C YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapPaKTEPU30BATH CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ucciaenoBareabCcKue JeHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YYEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, POpMyIUpPOBATH 0OOOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABISITh OTYET
0 mpojerIaHHoli padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUIOB U (OPM MpPEACTABICHHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIIEHUBATH MNPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh Pa3iuYHble METOJAbl U 3aIpOChl MPU MOUCKE UM O0TOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIIOIB30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHDOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce y4yeOHOH U
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMmyHuKkaTHBHBIE YHUBepcadbHbIe yUeOHbIe 1eificTBHUS:

YMEHHS 3aJaBaTh BOIpPOCH (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  IO3HABATEILHOM
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeiaTh MPE3eHTAIUI0
PE3YNIbTATOB BBHIMOJHEHUSI XMMUYECKOT0 JIKCIepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NIEATENTbHOCTH  TPH  pElICHUHU
BO3HUKAIONIUX MpPOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHH, OMNpenelieHue KPUTEpPUEB 1O OICHKEe KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerysiTuBHbIC YHUBepPcaJbHbIe y4eOHbIE 1eiiCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »((HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX H
MO3HABATEIBHBIX 3a/a4, CaMOCTOSTENIBHO COCTAaBISITh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B yCIOBUU 3aJaHUM.

IHNPEAMETHBIE PE3YJIBTATbI

B cocraBe nmnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHOM paboueil mnporpamMmon,
BBIICIIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



neucTBuil, crnenuduyeckue i OpeAMETHONM o0nactu  «XUMUS», BHUJbBI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 8 ki1acce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOHASE M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTETIEHb
OKHCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuii: peaxiuu
COCIMHEHUS, pEeaKIuu pasJIoKEHUs, pEaKIu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJSIpHAs KOBaJIGHTHAS CBS3b,
WOHHAsl CBS3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBasl JOJisI BEILIECTBA
(Mpo1eHTHAsI KOHIIEHTPAIIKsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (OpMYI
BEIIECTB U YPABHCHUU XUMHUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKHCJEHUS  JJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh TMOHMMAaHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuogmueckoit cucrteme,
3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTajpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoii
CUCTEMbl XUMHUUYECKUX DHJIEMEHTOB: pa3jiuyaTh [OHATHUS  «TJABHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIlINEe TEPHOJbl, COOTHOCUTH OOO3HAUCHHS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema Xumudeckux osjaementoB J[. .
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsj fA1pa, 00Illee YUCIO 3JIEKTPOHOB
U pacrnpeereHre uxX mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKAasl OMUCAHUE TTPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPAaBHEHHUIO XUMHUECKOHN PEeaKInu;

MPUMEHATh OCHOBHBIE OIEpaIliyd MBICIUTEIIBHONU JEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiaccudUKaIuIo,
BBISIBIICHE NPUYMHHO-CJIEICTBEHHBIX CBA3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAONIOJEHHE, M3MEpPEHUEe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil |
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJAOpPOAA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHONM MAacCCOBOM J0J€ pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  HDKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHE).

K xon1y o0ydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbpIBaThb CMBICI OCHOBHBIX XUMHUYECKMX TMOHATHW: XUMHYECKUH
3JIEMEHT, aTOM, MOJIEKYyJid, WOH, KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHD
OKHUCJICHHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIJIOBOM 3(PdekT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIUTHYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTtop, XWMHYECKOE paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE DPEaKIINH,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
MeTaJUIM4ecKasi), KpUCTAJUIMYEeCKass pemeTka, KOppo3usi METaIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU W
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsl COCTaBJICHHS (popmMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COeIUWHEHUH 1o ¢GopMmynaM, BHJ XHUMHYECKOM
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps/l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUIl KPUCTALTUYECKOU
pEeLIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIUCHIBAaTbh MU XapaKTEPU30BaATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)y MU «moOodHas
noarpynna (b-rpynma)», maiple U OOJbIIME TEPUOABI, COOTHOCHTH
0003Ha4YCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAMYECKON TaOmMIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
2JIEMEHTOB (COCTaB MW 3apsj snapa, oOOIIee YHCIO DJIEKTPOHOB U
pacrpeseleHie HX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIMHECHUU B
npeenax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(UIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEAKIIUU
BCIIIECTB, MO TEIIOBOMY 3(P(hEeKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUUICCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
NpUMEpaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTHYECKOW JTUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUIA NOHHOTO



oOMeHa, YypaBHEHHsI peaKlIHi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyie
COCIUHEHWsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnoaTh  MpaBWja  MOJIB30BAaHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHbIM OOOpYIOBaHWEM, a TakKKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTH  PEaKlWu, MOATBEPXKIAIONIME  KAa4eCTBEHHBIH  COCTaB
pPa3IUYHBIX BELIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHI-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, CyJibdaT-, THUIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIBHON JeATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0ZIeHNe, M3MEPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpPOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh

1 €CTECTBO3HAHUSA U 5 ) bubmuorexa [JOK

' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa n xumuueckue 15 | bubmuorexa [JOK

' peaKuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837c
29 Bopopoa. Ilonsitue o kucnorax g 1 bu6mmoreka [JOK

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

' OCHOBaHHUAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACCBI 1 | | bubnunoreka [JOK

) HEOPraHUYECKUX COCIMHEHNN https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 30

Paznean 3. Illepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmuoreka [IOK
' XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
52| Omenmennor : buGiorera LOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brbmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. g 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYIIIBL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAUHEHUS
Hroro no paszneny 25




Pazgen 3. MeTa/ibl M UX COeANHEHUS

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.edsoo.rw/ 76412636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 B TepUajbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' CliecTBa 1 Matep a https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BbE 3 bu6mmoreka [IOK
PBHOE Bpeit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 IlousTue o MeToMax MO3HAHUS B XUMHUU 1 bubmorera [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI | bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICKYIIbI https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BELECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HMIH A bopuyn HICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCAMHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmmorexa [TOK
Hectsa no yp htps://m. edsoo.ru/ff0d5708
peakui
Knaccudukanus XuMuuecKuX peakiuii
bubmuorexka [JOK
18 (coenuHEHMS, Pa3JIOKCHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHne n bubmmorexa [TOK
I JHCT. Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIs 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e




npocroe BemecTso. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (PeaKuy OKUCICHUS bubmorexa HOK
poJa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
23 71a00paTOPHH M TTPOMBIIIICHHOCTH bubmmorera [JOK
PaTOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ﬂsHeéHeqllm . a, CIIOCOOBI zzro Bubnmorera [IOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITonmyuenue u coOMpaHue KUCIOPO/Ia Bubmmorexa [IOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmotera [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «[Tomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

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




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubmorexa HOK
m My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruuciienus 006EMOB ra3oB 10
34 aBHCHHIO PEAaKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
ypag peardnti 1 https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHHIH T'a30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [JOK
MHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHnbie
37 ¥ HEHACBIIIICHHEIC pacTBOPEI. MaccoBas bubmorexa HOK
B pacTBOPHL. https:/m.eds00.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTruueckast pabota Ne 5 o teme
13 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora Ne2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuyenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaH#us: cOCTaB, KIaccuuKaims, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 cnoco((SI)II) O0JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
© YACHITL https:/m.eds0o.ru/00ad9474
CBOICTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBs3b MEXKIY KllaCCAMU bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IeHre U cucTeEMAaTH3alys 3HAHUH
B H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9¢ela
COEAUHEHUH
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XHUMHUYECKUX 3JIeMeHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
ITepuoaudeckuit 3aK0H U
52 Hepno MYEeCKasi CHCTeMa XHMHYSCKUX bubmotera [JOK
proa https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6nmoreka [JOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [leproanueckoit bubmmorera [JOK
pHoA https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpak JaHuH
PesepBueblil ypok. O0001IEHNE U
58 CI/ICTIe)MaTI/I?)Zp WSl 3HAHWH / bubmorexa OK
. I https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padoTa
KontponbHas padota Ned4 o teme
59 «Ctpoenue atoma. XUMHYECKast CBA3bY» bubmmorexa [TOK
POCIHIE GTOMA. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepoyHas pabora
60 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bub6 K
61 HNonnas xumuueckas CBsizb uosmorexa T10
https://m.edsoo.ru/00adac34
2 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHast XUMHAYECKast bu6nuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTIEHUS bubmuoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC | bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
1
66 OKHUCIUTEIN U BOCCTAHOBUTEIN hitps-//m.edsoo.ru/00adb076
Pesepsueblil ypok. O000IIIEHNE U
67 CI/ICTI;MaTI/BZp s 3HaHI/H§1II 10 TEME 1 bubmmorexa LHOK
I https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUYECKasi CBSA3b)
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
cUCcTeMaTu3anys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4YeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THUIEI | bu6mmoreka [JOK
KPUCTALUIMYECKUX PEIIETOK 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
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakuuu. IIoHATHE 0 TOMOI€HHBIX U 1 bubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TE€TEPOre€HHBIX PEAKIIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6nmoreka [JOK
8 @DaKTOpBl, BIUAIOIINAE HA CKOPOCTh 1

XUMHUYECKOMN PCaKIUU U IMOJIOKCHUC

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




XUMHUYCCKOT'O PABHOBECHUA

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
10 ncconuanyy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LHOK
P peaxit hitps://m. edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUH B CBETE IIPEICTABICHUN bubmorexa LOK
pes hitps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITITT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MpeaCTaBIeHI 00 bubmorexa HOK
e } hitps:/m.eds0o.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 ITonaTue o ruapoIN3E COIeH bubmorexa HOK
P hitps://m.edso0.ru/00add9d4
15 O0o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bubmuoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora Ne2 mo teme
17 «DIEKTPOIIUTHYECKAS TUCCOLIHAIHS bubmnorexa [IOK
p A HHaru. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMquCI?He CBI(D)I\/'ICTBa Ha IIpuMepe bubmorexa [IOK
P P https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK




XUMUYECKHE CBOMCTBA, MOJIyYCHHUE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonmyueHue CoNSTHON KUCTIOTHI bubmorexa HOK
yi B . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubmmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
” Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3uYecCKre 1 XUMUYECKHUE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
25 (bM3uYecKre 1 XUMUYECKHUE CBOHCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
NPOAYKTa PEeaKIuH https://m.edsoo.ru/00adec8a
28 OO1ast XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, paclipocTpaHEHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

29 XUMHYECKHE CBOMCTBA, MOJIYYEHUE U brbmmorexa [TOK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «ITonmyueHue aMmMuaka, U3y4eHUe ero bubmorexa HOK
T > YA https://m.edsoo.ru/00adf180
CBOHCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX

32 00OpeHnii. XUMHUYECKOE bubmorexa LOK
YAODPEHIIL . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIel cpebl
COEJIMHEHUSIMU a30Ta
Docdhop. Oxeun dhocdopa (V) u

33 (bocg)o pHa;I KI/ICJ'I(E))Ta q)q)I/II)BI/I(‘IC)CKI/Ie u bubmmorexa [TOK

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

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

35 pu l(jz[e gmﬂzecxl;e 1 XUMHUYECKHE bubmorexa [IOK

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

XHMHUYECKHE CBOMCTRA.

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




DKOJIOrHUYECKHE MPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroapHasg KuciioTa u €€ cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTudeckas padorta Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
non"

[TepBoHauanbHBIEC TOHATHS 00
39 OpraHMYeCKHX BEIECTBaX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
40 Kpemunii u ero coenmaeHus bubmorexa LOK
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00aeObf2
COCIMHCHUS
KontponbHas padota Ne3 no teme

. bu6mmoreka [JOK
42 «BaxHeine HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el 8
COCIMHCHUS
OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX
9JIEMEHTOB — METAJLJIOB.

13 Metannuueckas CBSI3b U bu6nmoreka [JOK
MeTaJUInYeCcKast KpUCTaJUIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJIJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KCHI/Iﬁ METAJlJIOB

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




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XUMHWYECKHUX PEaKIUU bubnmorexa LHOK
yp PEAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
npuMecu
bubmmoreka [{OK
46 Ilo € 0 KOppo3 eTaJlIo
HATHE O KOPPO3HH METAILION https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 eJ1Io0 € MeTall
[enounbie MeTaib! https://m.edsoo.ru/00ael4b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kallis https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael 5e8
50 Baxnenmme coeTUHEHUS KaJIBITHS bubmorexa HOK
4 H https://m.edsoo.ru/00ael Se8
51 O000111eHNE U CUCTEMATU3ALIIS
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas paborta Ne 6 o Teme
S .. bu6mmoreka [JOK
53 JKEcTKOCTEL BOABI U METOLI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHJIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
Bubmmoreka IIOK
56 Keneso 1

https://m.edsoo.ru/00ael1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJle3a

bubmuoreka [JOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O6o6uuleHne Y CHCTeMAaTH3aIus
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MaCcCOBOM JJOJIM BBIXOJa IPOIYKTA
peakuuu
61 O6o6nvleH1/Ie U CHCTEeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o teme
62 «BaxuHelume MeTauibl 1 UX
COCTMHEHUS»
63 BemecTBa u Mmarepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXKaIOLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bu6nuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O600IeHE U bubnmoreka [JOK




cUCTeEMaTH3alus 3HaHUN

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

68 PezepBubIit ypok. O0o0IICHNE U

CUCTEMAaTHU3alus 3HAHNHI

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmsbl OCHOBHOI'O 00111€ero 06pa3013amm

1

ITo teme: «IlepBoHaYanbHBIE XUMUYECKUE MOHATHUS

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKUX TIOHSTHH: aToM,
MOJIEKyJIa, XHMHYECKHH JJEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJIIpHas Mmacca, KOJUYECTBO
BELIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas J0Ji XUMHUYECKOIrO
JJIEeMEHTa B COCAUHEHUHU, MOJISIPHBIM O00BEM, XUMHUYECKas pEeaKius,
KJacCUQUKAIMS  peakuuid:  peakiuu  COCAUHEHHUS,  PEaKIHH
pa3NoKeHUsl, peaklUMH 3aMelIeHHUs, peakuuu oOMeHa, 5K30- U
SHAOTEPMHUECKUE DPEaKIHH, TEIUIOBOM 3¢ deKT peakuuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MIOHATHH H

IMPUMCHATD OTHU IIOHATHS IIPU OITMCAHHUU BCHICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYIO CHUMBOJIMKY JIA COCTABJICHUS q)OpMy'J'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpPLIBATh CMBICJI 3aKOHOB COXpaHCHHA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHaA

ABoraapo

1.5

ONpCHACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

1.6

KHaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUE PCaKIUU (HO qucily U COCTaBy

YUYaCTBYIOIIMX B pEaKIH BEUIECTB, 10 TEeIJI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYJSIPDHYHO W MOJISIDHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MAcCCOBYIO JIOJIIO XHMMHYECKOTO 3JIeMEHTa 1o (opmyre

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUSA — HAOJIOJCHHE,
U3MEpEHUe,  MOJEIIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

[To Teme: «BaxHenmue npeIcTaBUTENIM HEOPraHUYECKUX BEILIECTB)

2.1

PacKpbrIiBaTb CMBICII OCHOBHBIX XHMMHUYCCKHX TIOHSITHH: OKCH I,

KHCJj10Ta, OCHOBAaHHEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTh BCHICCTB K OHpeIleJ'IéHHOMy KJ1aCcCy

coenuHeHul no popmMynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTI) HCOPTraHNYCCKHUEC BCUICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BELIECTB PA3IMYHBIX KJIACCOB, MOJTBEP)KIasi OMUCaHHE MpUMEpaMu

MOJIEKYJIIPHBIX YpaBHEHUIN COOTBETCTBYIOUINX XUMHUYECKUX peakLnuit

2.5

ITPOrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IPOTCKAHUA XHUMHYCCKUX

IPEBpaLICHUI B pa3IMYHbIX YCIOBUSIX

2.6

cleoBaTh IpaBWIaM TMOJIb30BAaHUS XMMHUYECKOW TOCyIoll H
1abopaTopHbIM OOOpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpaleHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYCHHIO M COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOa), MPUTOTOBICHUIO
pacTBOPOB C OMpeAenéHHOW MaccoBOMl Jojel  pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB IIeNo4Yed U KUCIOT C TOMOIIBIO

UH/IUKAaTOPOB (JIakMyc, GeHOI(PTaTenH, METUIOPAHXK U APYTHE)

2.7

IMPOBOAUTDH paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH pcaknuun

I[Io Teme: «llepmommueckunt 3axkoH u Ilepuogmueckass cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aromoB.

Xummndeckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTCIHHEIC peakuum»

3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XHMMHUUYCCKHX MMOHSTHUM: AApO aroma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IB, paanuyc aroma,

XUMHYCCKas CBA3b, IOJSIpHAA W HEMOJEIPHAA KOBAJICHTHASA CBA3b,




ANIEKTPOOTPULIATEILHOCTh, HMOHHAs CBSI3b, HWOH, KaTHUOH, AHHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/IL[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTHI

33

OTNMCBHIBATh W XapaKTepu3oBaTh TaOnuuHyto Gopmy Ilepmoanueckoii
CUCTEMBl XMMMUECKHUX D3JEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpymma)» u «mnobouHas mnoarpynna (brpymma)y,

«MaJIple» U «OOJIBIITHE) Nepruoabl

34

packpsiBaTh cmbich [lepmomumueckoro 3akona JI.MI. Menpneneesa:
JACMOHCTPUPOBATH ITIOHUMAHUC HCpHO}IH‘IGCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECCKUX DJJIEMCHTOB OT HUX TIIOJOXKCHHA B HepI/IOI[I/I‘{CCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpble HMEIOTCS B  TabmuIe
«Ilepmogmyeckass  cucrema  XuMH4Yeckux  anementoB .M.
MenzeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB M 3apsija  sjapa, oOllee 4YHCIo

AJIEKTPOHOB U pacnpeeNieHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATh CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

ONpCACIIATh BUJ XUMHYECKOH CBSI3U (KOBaHeHTHaH u I/IOHHaﬂ) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

1.1

PacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSATHI: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJHUTBI, IJJICKTPOJIUTHYCCKAA AUCCOLUaAlNA,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMBIe n H606paTI/IMLIe pcaKkiuu,
OKHCIIUTCIBbHOBOCCTAHOBUTCIIbHBIC pCaKiuu, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaJIeHTHaH, HOHHAas,

MeTaJUII/I‘-IeCKaSI), KpucTalsinyeckas peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKkuuu

1.2

HWIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHSATHH U

IMPUMCHATH 3TU MMOHATHSA ITPU OMMUCAHUN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YpPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJIOYEH M COJIEM, IOJIHBIE M COKpALEHHBIE YPAaBHEHUS DPEakUUd

WOHHOTO OOMEHA

1.4

PaCKpbhIBaTh CYHIHOCTH OKHCJIUTCIIbBHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaknu

IIo Temam: «Hemeramnel U ux COCIUHCHUA» H «MeTtanael U WX

COETMHEHU S

2.1

XapaKTEPHU30BaTh (OMUCHIBATE) OOIINE U CTICIIM(PUICCKUE XUMUISCKHE
CBOWCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPKIast OIMUCAHUE
pUMepaMy MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIni

2.2

COCTaBJISITh YPaBHEHUS PEAKIIMH, MOATBEPKIAIONINX CYIIIECTBOBAHHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXXHOCTH IPOTEKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PA3JIMIHBIX

YCIIOBUAX
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cleoBaTh IpaBWIaM TMOJIb30BAHUS XMMHUYECKOW TOCyIol H
1ab0opaTopHbIM OOOpYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYCHHIO M COOUMPaHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKUCIIOTO rasa)

2.5

IPOBOAUTH PEAKLUUH, TOATBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEILIECTB: pPACHO3HABATh OMBITHBIM MNYTEM XJIOPHUJ-,
Opomua, uoauna,  kKapbonar, ¢Qocdar, cumukar, cyabdar,
TUJIPOKCUMOHBI, KaTHOHBl aMMOHHS, HMOHBI HM3Y4YEHHBIX METaJUIOB,

IMPUCYTCTBYIOIIHEC B BOAHBIX paCTBOPAX HCOPraHNMYCCKUX BCILICCTB

[To Teme: «XuMuS 1 OKpyXKarolas cpeia»

3.1

PACKpBIBATH  CMBICII  OCHOBHBIX XHMHWYCCKUX MOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON NE€ATENbHOCTH —




aHaJIM3 M CHUHTE3, CpaBHEHUE, O0000IIeHUEe, CHUCTEeMATHU3AlHUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CB$I3€I>'I — JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHMHUYCCKHUX peaKL{I/IfI; GCTGCTBGHHOHay‘-IHBIG
METOJIbI TIO3HAHUS — HaONOJICHUE, W3MEpPEHHUE, MOJICIIMPOBAHHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM YE€JIOBEKa. XHUMHUS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

Ilonsatue o METOJaxX IIO3HAaHUA B XMMUH. Ywucteie BEIICCTBA U CMCCH. Cnoco0xn1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

251eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTP aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTeNnbHas  aTOMHasg — Macca.
OtHocuTenbHAs MOJIEKYIIIpHAs Macca. MaccoBas J0JIsl XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Mok, MosisipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

duznyeckrue U XMMHUYECKHE SBJIICHHSA. XHMHYCSCKAs p€akuusa u eé IIPpU3HAKHU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHUS. KﬂaCCI/I(bI/IKaHI/IH

XUMHYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCY/I0M, C TIPaBUIIAMHU
paboThl B JabopaTopur W npuéMamMM oOpalieHus C  J1adopaTOPHBIM
o0opynoBaHHEM, H3y4yeHHE M ONUCaHUE (PUINYECKHX CBOMCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHHe ¢Gu3nyecKkux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAlUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeud, MpOKaTMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeNa C KHUCJIOTOM) SBJICHUN, HAONIOJEHHWE U OIMUCAHUE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuil (paszlokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, pasloKeHUe
ruapokcuaa menu(Il) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKele3a ¢ PaCTBOPOM

comu meau(1l), uzyuenue cnocoO6oB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTA,




¢wibTpoBaHUE, BBIIAPUBAHUE, AUCTHIULILMA, XpoMarorpadus), MpoBeaeHUE
OUYMCTKH OBAPEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACChI, CO3JaHUE MOJCIIEH

MOJIEKYII (I1apOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopon — aneMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, GuU3NYecKne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucinopoaa. CrocoObl
MOJy4eHHs KHCIOpoAa B JabopaTopuu M MPOMBIILICHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — aJuloTponHas MOAU(DUKALUSA KUCIOPOIa

2.2

TemnoBoil a3 PexT XMMHUUEeCKOl peakluu, TEPMOXUMHUYECKNE YPaBHEHHUS, 3K30-
Y SHIOTEPMHUUYECKHE PEAKIMU. TOIUIMBO: YroJib U METaH. 3arpsA3HEHUE BO3/1yXa,

ycuJieHUe MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkIeHne Boaopoaa B IPHUPOJE,
¢u3nueckre W XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHHUSM

2.5

duznueckue CcBOWcCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceimiennbie 1 HEeHACHIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BElIeCTB B BOJIE.
MaccoBast nmoisl BeliecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupoje U B XKU3HH dYenoBeka. Kpyrosopot
BOABl B TpUpOJE. 3arps3HeHHe NpUPOJHBIX BojA. OxpaHa U OYHCTKA

IIPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuabl. Krnaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusmueckue U XUMUYECKHE

CBOMCTBA OKCHOB. HonyquI/Ie OKCHIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHHN. PU3NYECKHE U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kucior. dusznyueckue u
XUMHYECKHE cBoOMcTBa KuUCIOT. Pan aktmBHOocTh MetauioB H.H. beketosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT
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Conu. Homenknatypa coneil. @u3znueckne U XMMHUYECKHME CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclio3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOJIIOJEHNE B3aUMOJECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB W OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoaa ¢ okcunom meau(Il) (Bo3MOKHO MCTOJIL30BaHUE BUACOMATEPHUAIIOB),
HaOmoJeHne 00pa3lioB BEIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOH PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMd (HATPUEM M KaJlbLIUEM)
(BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAEICHHE pPAcCTBOPOB
KHCIIOT M IIeJ0o4Yel C TMOMOIIbI0 HHAWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHHS
OKpackM MHJIUMKATOpPOB B pacTBOpax KHUCIOT U IIeJoYell, Hu3ydeHue
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C
METaJUIaMH, PEaKIMii HEUTpaIn3aluy, OJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIIeHHE
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «Baxueimne kiacchl HEOPTaHUYECKUX

COEIUHEHUI

[Tepunoauueckuii 3akoH u [leproaudeckas cucTeMa XMMHYECKUX 2JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUUYECKUX deMeHTOB. [lonstue o
TPYINIax CXOJIHBIX AJIEMEHTOB (IIENOYHBbIE U IIEIOYHO3EMENbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 3ieMeHToB [[. 1.
Menpaeneena. KopoTkonepuonas u JUTMHHOIIEpUOTHAS bopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
Ilepuonbr m rpynmbl. PU3WYECKUN CMBICIT TMOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA
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CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

OJICKTPOHHBIX 000JI0YEK aTOMOB TMEPBLIX 20 XUMHYECKHX DIICMECHTOB




IIepuoguueckoit cucremsl JI.1. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 1O €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB II0 IpynnaM M IEpPHOJaM.
3unauenue [lepumonmyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. J[.U. MenneneeB — y4€Hblid U

IpaKIaHUH

3.5

Xumuueckasi cBsizb. KoBasieHTHass (TMOJsipHasT W HEMOJspPHasi) CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKknuu. HpOIICCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3Yy4deHHE O0O0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, TPOBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peaKkiuii (ropeHue, peakluu pas3iokeHUsl, COETUHEHUS)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMH4eCKUX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, Kaus, KaJIbIUI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3H. KJ'IaCCI/I(I)I/IKaI_II/I}I U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JIMYHbIM Ki1acCcaM HCOPraHN4YCCKUX COG,Z[I/IHCHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMUYecKUX peakluid 10 pa3iuyHbIM MpU3HAKaM (TI0 YUCITy U
COCTaBy Yy4yacTBYIOIIMX B pEaKLIMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

H3MEHEHHUIO CTENeHEH OKHMCICHHS XUMHYECKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 y4acTHIO KaTajiu3aropa). OK30- U HHAOTEPMUYECKHE  PEaKIIHH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX Y I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAKOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBbHO-BOCCTAHOBUTENBHBIE  pEaKLUU, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui C HCIOJIb30BAaHUEM METOJAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONIUTUYECKON NUCCOLMALNUA. DIEKTPOJIUTHI U HEIIEKTPOJIHUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALUMU BEIIECTB C Pa3IUYHBIMU BUIAMHU
xuMuueckoi cBszu. Crenens auccounanuu. CUIIbHBIE U claOble 3JIEKTPOJIMTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHMs peakunid. CBONCTBA KHCIIOT,
OCHOBaHMH ¥ COJEM B CBETE TIPEACTABICHUH 00 dJICKTPOJUTHYCCKON

nucconuranuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THApPOIU3E Coei

1.7

XUMUYECKUH OSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEeIETOK HEOPraHMYECKUX BEIIeCTB — METAIJIOB U HeMmeTalsioB (rpadura u
anMasa), CJIOHBIX BEHIECTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peaklUd OT BO3ACUCTBUS pa3IMUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHNE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JTUCCOLMAllMM  KHUCIOT, IIeno4yeil M cojiell (BO3MOKHO HCHOJIB30BaHUE
BUJICOMATEPHUAIIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOMINX MPHU3HAKU
POTEKaHUs peakluii HOHHOro 0OMeHa (00pa3oBaHUE OCaJiKa, BIICICHHE Ta3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WUJUTIOCTPUPYIOMIMX MPUMEPH OKHUCIUTEIHLHO-
BOCCTAaHOBUTENIBHBIX pEaKiuil (TOpeHHEe, PeaKkIuH Pa3lioKEeHUs, COCTUHEHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/la4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_1_[351 XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)I/ISI/I‘-ICCKI/IC CBOMCTBaA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.

Consnas KHUCJI0Ta, XUMHWYCCKHE CBOI>'ICTB8., MOJIYy4CHUC, IPUMCHCHUC. HeﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJIa HA OPraHMW3M 4eJIOBEKa. BakHeWlne XJIOpUIbl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpymmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHN oKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOJa M Cepbl. AJUIOTPOIHbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIN
KHCJIOTHBIX OKCHIOB. CepHasl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ N XHUMHYECKHE CBOMCTBa
(oOmuMe Kak MpeAcTaBUTENs Kiacca KHCIOT U crerudpuyeckue). XuMUYecKue
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/IG. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxnenue cepel U €€ coeMHEHUN B Mpupoje. XUMHUYECKOe
3arpsi3HEHNE OKPYXKAIOIIEH Cpelbl COSAMHEHUSMH CEepbl (KUCIOTHBIE IO/,

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

2.3

OOmiasi xapakTepucThka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUA. A30T, paclipocTpaHeHHe B IPUPOJIE,
(bu3mvecKkue U XuMHUYeCKre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumenenue. Conu
aMMOHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KHCIIOTa, €€ IMOJIy4yeHue,
¢usznueckue M XUMHUYECKHE CBOMcCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHHil. XUMUYEecKoe 3arps3HEHUE OKpYKarollen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXKAH, 3arps3HEHUE BO3yXa, TOUBbI

1 BOJOEMOB)
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docdop, amnorponHsie Mogupukanuu (ochopa, Gu3NUESCKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, ¢GuU3MYECKUe WU
XMMHYECKHE CBOWCTBa, mMoiydyeHue. lcmonnp3zoBanue QocdaroB B KauecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpymmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIUVIEpOJ, aJIOTPOIHBIE
MOAU(DUKAIIMY, PAaCHpPOCTpaHEHUE B TMpUpPOJE, (U3MYeCKHe U XHUMHUYECKHE
cBoiictBa. Ancopbuusa. Kpyrosopot yriepona B npuponae. OKkcuasl yriepona,
uxX (uznyeckue M XMMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

MOJY4YCHHUEC U MPUMCHCHUC. OKOJIOTHYECKHE l'IpO6J'IeMLI, CBA3AaHHBIC C OKCHUIOM




yrinepona(IV); rumnore3a rio0anbHOTO MOTEIUICHHUS] KIMMAaTa; MapHUKOBBIHA
apdekr. YrompHas KuCIOTa W €€ CONM, MX (PU3NYCCKUE M XUMHUYCCKUE
CBONCTBa, TONydeHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoOHAaT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepojga (MeTaH, 3TaH, OJTHJIEH, AaleTUIEH, 3TaHOJ, TIJHMIEPHH, YKCyCHas
kucnota). MIx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU
YyeloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKUX M  HEOPraHMYeCKUuX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBOWCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHs] KpeMHUsi B mpupoje. OOmme mpeacraBieHuss oo
okcuze kpemHusA(IV) u kpemuueBoit kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. [Ipobiembr Oe30macHOTO

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

2.8

XUMHUYECKUN JKCIMEPUMEHT: W3YyUdCHHE OOpa3IOB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHU-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBITHI, OTPaXKAIOIIUE
(bM3MYeCKre U XUMHYECKHE CBOMCTBA raJIOTCHOB U UX COCAMHEHHUH (BO3MOKHO
WCITOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpasliaMu XJIOpPUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHANIOB); HAOIIOJEHHWE TIpoliecca
oOyriuBaHus caxapa MOoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4eHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEIACHHE
KayeCTBEHHOW peakiuu Ha cyabhaT-uoH H HaOmoJeHue mpu3Haka eé
MPOTEKAHUS;, O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIOJBb30BAaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHune, cooupaHue, pacrno3HaBaHue U
U3y4eHUE CBOWCTB aMMHaKa; IMPOBEIECHUE KAuE€CTBEHHBIX pEakUUid Ha HOH
aMmMoHHMsT u  (docar-uOH H U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHMCIIOTHI C MEIbIO (BO3MOXKHO
HCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUYECKUX
pemérok anMasa, rpaduta, ¢yuiepeHa; O3HAKOMIJIGHHE C TIPOIECCOM

azicopOLMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTUBOTra3a; IMOJIydeHUEe, COOMpaHHE, PACIIO3HABAHUE M M3Y4EHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakiuii Ha KapOoHAT- M
CWJIMKAaT-HOHbl W M3yYEHUE INPU3HAKOB HX IMPOTEKAHUSA; O3HAKOMIIEHHE C
IPOJYKLIMENH CHUIMKATHOM MPOMBILIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3aj71a4 110 TeMe «BakHenne HeMeTauibl 1 UX COeIUHEHUI

Merannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxeHus B Ilepmoaudeckoil cucreme XuMuU4eckux dsnemeHtos JI.I.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauindeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBa MeTauioB. O01Ire crocoObl MOTy4eHHUS
MetaiioB. [loHsTHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTaybl: moJiokeHue B Ileproanueckoil cucTeMe XUMHYECKUX
anementoB J[.M. MeHneneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHUE B MPHUPOJIE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCHABI HaTpus u Kaiaus. [IpruMeHeHHWe IIEeTOYHBIX METaUIOB M UX

COEeIUHEHNN
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IllemouyHo3eMenbHbBICE  METAIbBI MarHUd W KajJblMM: TOJIOXKCHHE B
[Tepuonunueckoit cucteme xuMuueckux anemenToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJIeHHE B mpupojae. PU3NUeCKHe W XUMHUUYECKHE CBOMCTBA
MarHus M Kajabliusd. Baxueidmume coeauHEHUs KalblUsA (OKCHUI, THIAPOKCHI,

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

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUEC aTOMaA; HAXOXKIACHUC B IIPUPOJCL. duznueckue u
XHMHYECKHE CBOMCTBA aIFOMUHUS. AM(I)OTepHLIC CBOICTBa OKCHJA U rUJApoKCHuaa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoit cucteme xumuueckux snementos /.M.
MenneneeBa; CTpOEHHE aToOMa; HaxoXJaeHue B mnpupone. Ddusznueckue u
XMMHYECKHUE CBOMCTBa jkeneza. OKcuIpl, THAPOKCUIBI U conu kene3a(ll) u

xene3a(Ill), ux cocra, CBOICTBA U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMJICHUC C O6p3.3LIaMI/I MCTAJJIOB U CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMHU; H3yd€HHE DPE3YJIbTaTOB KOPPO3UU METAIJIOB




(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHoCTel
B3aMMOJICHCTBUS OKCHJA KajdblUsg M HATpus C BOJOM  (BO3MOYKHO
HCIIOJb30BAHUE BHJIEOMATEPUAJIOB); HCCIEAOBAaHUE CBOWCTB JKECTKOM BO/IBI;
mpolecca TOpEHHs Kejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX PEaKUUi HAa HOHBI
(MarHus, xanblus, adroMuHus, nuHKa, xeneza(ll) m xenmeza(Ill), memu(1l);
HAOJII0JIEHHE M ONMCAaHUE MPOLECCOB OKpAIIMBaHUS IJIAMEHU MOHAMM HATpus,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHME  BHMJIEOMATEpHAIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTauisl 1

nX COCIUHCHU

XHUMHS M OKpYKaromias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa u maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBas moMoms Mpu XUMHUYECKHUX OXKOTaxX M

OTpPaBJIICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOW  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HECHHE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IPOIYKTHI UX HepepaboTKH, UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3yuyeHue oOpa3lioB MaTepuanoB (CTEKIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUN MNPUPOJbI, MOHUMAaHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIeH KyIbTypbl M MpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUHU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX MCTOAaX HMCCICAOBAHUA BCIICCTB W H3YUYCHUA
XUMHUYCCKUX peaKm/Iﬁ; YMCHHC HCIIOJIB30BaTh MOOCIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccuoOHANBFHON AESITETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHYECKON HayKd, 4YTO IO3BOJIUT OOY4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHaabHON AeSITETbHOCTH
U cenaTh OCO3HAaHHBIM BBHIOOP XMMHUHU Kak HPOGMIBHOTO IpeaMera

IIpU NEPEX0/ie Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHus

Bnagenue cucremMoil XMMHUUYECKHX 3HaHUH H YMCHHUEC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaKHEHINIME XUMHYECKHE IIOHATHSA: XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJJHOPOJIHASA U
HEOJHOPOJHAs CMECh, OTHOCUTENIbHBIE AaTOMHasi M MOJIEKYJIApHas
MacChl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONIb (CpemHssl), XUMHUYECKas
peakuus, PEaKIUUH COCAWHEHUs, PEAKIMU PA3NOKEHUs, pPeaKuu
3aMeIIeHUs, Peakiii OOMEeHa, TerUIoBOM A (eKT peakiuu, dK30- U
SHIOTEPMHUUYECKHE PEAKIMH, PACTBOP, MAacCOBas OIS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBast 0 U MPOLIEHTHAs! KOHLIEHTPALUs

BCIICCTBA B paCTBOPEC, AApPO aToOMa, BHGKTpOHHI:Jﬁ cIIoM aToMa, aTOMHasda




opbutanb, paauyc aTroMa, BAJICHTHOCTb, CTENEHb OKHCICHHS,
XMMHYECKAs CBSI3b, JIEKTPOOTPULIATENLHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBAJIEHTHass  CBSI3b, MOHHas  CBSI3b, METAJNIMYECKas  CBS3b,
KpUCTAUIMYECKas pelérka (aToMHas, WOHHAs, MeTajuInyecKasi,
MOJIEKYJISIpHAsA), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJUTHYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOIO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peaKiuu,
CKOPOCTh XUMHYECKOW peakumu, kKaranmsarop, IIJIK, xkopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIONINE 3aKOHBl XHMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cOCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJIUTUUECKOU JTUCCOIHAITTN

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOJIH30BATh N3yYEHHBIC BEIIECTBA M MaTEPUAITBI
(B TOM umuclie MUHEpalbHBIC YAOOpPEHHs, METAUTBl M CIUIABHI,
NPOAYKTHl TIEPepaObOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro raza, HeTH) B OBITY, CEJIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsl OpTraHW3Ma YeJIOBEeKa; YMEHHE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XHUMHWYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPEAY

3.2

YMCHHUEC HHTCIPUPOBATD XMMUUYCCKHE 3HAHUS CO 3HAHHUAMU OPYIruUx

y‘le6HBIX IpeamMETOB
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HaJIM4Me OIbITa paboThl C PA3IMYHBIMU UCTOYHUKAMH HH(pOpMaIUu
N0 XUMHMM (HaydHas W Hay4dHO-NOMyJsIpHas JHUTeparypa, CIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OIICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX
MMpEBpaAlICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJI30BaTh €€ s peuIcHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

SA3bIKa XMMHUU JJIS1 COCTaBJICHHS (POPMYJ HEOPraHHMUECKHX BEIIECTB,




YPaBHEHUMH  XUMHUYECKHX  pEaklMil; OCHOBAMHM  XUMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHaiibHOI)

YMeHue oOBACHATH CBS3b MOJOXEHH 3eMeHTa B Ilepuonmdeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB
XMUMUYECKUX D3JEMEHTOB (COCTaB M 3apsj sjapa, o0liee Yucio
IEKTPOHOB), PACIPEAEICHUEM DIEKTPOHOB IO HHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MNeprUoa0B, KaJIud U KaJIbLUA

IIpencraBnenne O  NEPUOAMYECKOM  3aBHCHMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, dJIEKTPOOTPHUIATEIHHOCTD),
MPOCTBHIX U CIOXKHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[Tepuoguueckoit cucreme (B MalbIX TI€PUOJAX H  TJIABHBIX

MOArpYIIax) 1 3JIEKTPOHHOTO CTPOCHUS aTOMa

Ymenue knaccuuuupoBarh:

7.1

XUMHNYECKHUE IJIEMCHTbBI

7.2

HEOPraHN4YCCKUEC BCIICCTBA

7.3

XUMHUYECKHUEC PCaKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTh W CTCIICHb OKHUCJICHHA XHUMHYCCKHUX DJJIEMCHTOB, 3apsn

HOHa

8.2

BUJ XHUMHYECKOM CBSI3M U THII KpHCTaJIHI/IIIGCKOﬁ CTPYKTYPBI B

COCAUMHCHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHUCJIUTCIIb U BOCCTAHOBUTCIIb

YMeHue XapaKTCpu30oBaTb (bHSH‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TIpaduT, anmas,
KpEeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KalIMi, MarHui,

KaJIbIIUHA, aJTIOMHHHH, KEJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX pacTBOpPoB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUABI U THIAPOKCHUIBI
metaioB [-ITA rpymm, amromunus, menu (I1), nunka, xeneza (II u
1), oxcuast yraepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3oTHcCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBask KUCIOTa U UX COJIH)

9.3

IMPOTrHO3UPOBATH u XapaKTCpru30BaTh CBOMCTBaA BCIICCTB B




3aBUCHUMOCTH OT HUX COCTaBa M CTPOCHHA, NMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTL IMPOTCKAHWUA XUMHWYCCKUX

HpeBpameHMﬁ B Pa3JIMYHbIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKLUi, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX XMMHUYECKHE CBOWCTBA M3YyYEHHBIX KJIACCOB
' (Tpymnm) HEOpraHUYeCKUX BEUIECTB
104 MOATBEPKIAIOIIUX TEHETUUECKYIO0 B3aUMOCBSI3b MEXK/Ty HUMH
11 YMeHnue BBIUUCIITh (IPOBOAUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOIO AIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB
" [0 YPaBHEHUSM XHMHYECKUX pPEAKIUH M HAXOAWUTh KOJIMYECTBO
' BelIecTBa, 00bEM U Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4yHOTO  TMoO3HaHHUS (HaOmrojeHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOJICTUPOBAHUE) ITPU U3yUCHHUH BEILIECTB U
' XUMHYECKUX SBJICHUN; yMeHHe c(hOpMynIupoBaTh MpolieMy u
MPEAIOKUTh IyTH €€ PEIICHUS
122 Oe3omacHON pabOThl C XMMHUYECKMMHU BEIIECTBAMHU, XUMHUYECKON
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBHJIaMy 0€30MacHOTO OOpAIEHUs C BEIIECTBAMU, UCIOIb3YEMbIMU
B TMIOBCETHEBHOM XKM3HU, MPAaBUIAMH MOBEACHUS B LIEISIX cOepeKeHUs
13 37I0pOBbS M OKpYXKarolled NPUPOJHON Cpelibl; MOHMMAHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3MBI OMPEIeNEHHBIX
BEIIECTB, CIIOCOO0OB YMEHBIICHHUS W TMPEAOTBPALICHUS UX BPEAHOTO
BO3JCHCTBUSA
3 Hanuume mpakThyeckuX HaBBIKOB IJIAHUPOBAHUS U OCYLIECTBIEHUS
CJIEIYIOIIUX XUMHUYECKUX SKCIIEPUMEHTOB:
131 U3y4eHHE U OnmucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/I‘-IGCKI/IMI/I u XUMHNYCCKUMH SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIINE TPU3HAKK MIPOTEKAHUSI XUMUYECKUX PEaKIINil

13.2

M3y4CHHE CIIOCOOOB pa3ieNieHus cMecel

13.3

NOJydeHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOWCTB; MOJY4YEHHUE YIJIEKHCIIOro rasa u

HN3YUCHHUEC €TO CBOI\/JICTB; IMMOJIYYCHHUEC aMMHaAKa U U3YUCHUC €CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (;rakmyca, METHIIOpaHXKa 5
dbenondranenHa) IS OMPEETICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIe0Yei

13.6

WCCIIEJIOBAHUE ¥  OIMMCAHWE CBOWCTB HEOPTraHWUYECKHX BEIIECTB
pPa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHUS KUCIIOT C METaIaMH,
OKCHJIaMH  METAUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajyla JPYTMM W3 pacTBOpa  COJIH;
uccienoBaHue aM(OTEpPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHUS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3aa4 [0 TEMaM: «OCHOBHBIC KJIACCHI
HEOPraHN4CCKUuX COGﬂHHGHHﬁ)); (<3J'ICKTpOJII/ITI/I‘IeCKaH
AUCCOL A, «Baxnenmune HeEMETalUIBI H WX COCAUHCHUA»,

«Baxnennne MeTalIbl ¥ UX COCONHCHU A

13.8

XUMUYECKUE IKCIICPUMEHTHI, WUTIOCTPUPYIOIIHE IPU3HAKU
IPOTEKAHUS pPeakiiii MOHHOrO0 OOMEHA; KaYyeCTBCHHBIC pPEaKkIMu Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPax HOHBI: XJIOPHI-, OPOMUJI-,
woaua-, cynbdar-, Qocdar-, kapboHaT-, CHIMKAT-AaHUOHBI,
TUAPOKCU-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIIHs, aJIFOMHHHSI,

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

14

YmMmenne:

14.1

MNPEACTABJIATL  PE3YIbTATBI 3KCIICPUMCEHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcJIbCTB, l"pa(l)I/IKOB u Ta6J'II/II_I U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATDH CBA3U MCKAY PCAILHO Ha6J'IIOIIaeMBIMI/I XUMHUYCCKUMHA
SABJICHHUAMU U IPOLECCaAaMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

O0OBSACHSITH IIPpHUYNHbI MHOFOO6p3.3PI${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHuTeNIbHAS aTOMHas Macca.
OTHOCUTENLHAS MOJICKYJIApHasd macca. MaccosBas J0JIA XUMHUYECKOT'O 3JICMEHTA

B COEIMHEHNU

1.5

KomuuectBo BemectBa. Mosb. MomnsipHas macca. MousipHbIii 00BEM Ta30B.

BzanMocBsa3n KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

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

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepromndeckas cuUCTEMa XUMHYECKHUX JJIEMEHTOB

.. Menaeneea. CTpoeHHE aTOMOB

2.1

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

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siep. M3oTtombl. Dnextponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MEHEHHU CBOMCTB XMMHMYECKHUX 3JIEMEHTOB MEPBLIX TpéX
IepruoaoB, Kajius, KaJlbIUA (pazuzlyca ATOMOB, JJCKTPOOTPULATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U MX COCIUHEHUM B
COOTBETCTBHM C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOH}IpHaﬂ) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CThb XUMHWYCCKHUX OJICMCHTOB. HMonnas CBA3b.

Meranmnnueckas cBSI3b




3.2

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

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwbl U ux

COCAMHCHUS. Merannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yroliyue; OCHOBAaHMU (IIENOYM W HEpPacCTBOPHUMBIE OCHOBAHUA);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPO/a, Cephl, a30Ta, hpocdopa, yriepoaa, KpeMHHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marovud W KajlblLWA, aJIIOMUHHA, KCEIIC3a. :‘)HeKTpOXI/IMI/I‘ICCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKEe U XMMHUYECKHE CBOWCTBA BOJOPOIHBIX COCIUHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIa, aMMHAKa

4.5

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

OKCHJO0B HEMCTAIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MmetawioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(Il, I). [Tony4yenre OKCUI0B METAIIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHMM M amM(pOTEpHBIX THIPOKCHAOB (Ha mpuUMepe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, 1uHKa). [lomyyeHue ocHOBaHUU U

amM(bOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHO, KpeMHHUEBOH, yronbHONH. OcoObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit

4.10

HonyquHe, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpPOAA, KHUCIOpPOAAd, aMMMHAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. O6IJ_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

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON pEakIiy, TEPMOXUMHUYECKIE ypaBHEHU. DK30-

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

53

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAQHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust 2EKTPONUTHUECKON AUcconMai. KaTHOHbI, aHMOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJUTHl. CUITbHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHOro oOMeHa. YCJIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXarolas cpeaa

6.1

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

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXaromel cpeabl  (KUCJIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeIoTBpPALICHUS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pPELICHUH HKOJIOTMYECKUX TMpobieM. YcuieHue mapHUKOBOro 3ddexra,

pa3pymIeHue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHUS U MX COCJAUHCHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH UX coeuHeHuid. [IoHsTHe 0 KOPPO3UU METAIJIOB, OCHOBHBIE

CITOCOOBI 3allUThI UX OT KOPPO3UU

6.4

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

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

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUSA 00 OpPraHrNvCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, AallCTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasA 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 (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




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

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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