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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanabHO pabouell MporpamMmsl
BOCITUTAHMS U C YUETOM KOHIEIMIIUU MPENoaaBaHus yueOHOro npeameTa « XuMusi»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMerTa, YCTaHABJIMBAET o0si3aTenbHOE IpEAMETHOE COJIEp/KaHMUE,
NpeayCMaTPpUBAET pACOpPEACICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU CoZIepKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YUYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
0ocoOeHHOCTEW O00ydYarouuxcsi, OIpenensieT BO3MOXKHOCTH —MpeaMera  Jyis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHusA, a Takke TpeOOBaHUM K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XUMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUPYEMble XUMHUEH MPENCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUUd M 00 DBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyITbTYphl TUIHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEJIHEBHOM XKM3HU, TaK U B MPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECNeurBaIOTCS CHeuu(UKOM
colep>KaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONpPEAeIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONUMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX IOHATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coaep>kaHusi MPOrpaMMbl MO XUMHHU C(HopMHpOBaHA HAa OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepikaHue CKIIQJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEILHOTO PAa3BUTHUS 3HAHUM Ha OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyromy, BBITIONHAS (YHKIIUU OOBSCHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW NpHUPOAIbl, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METoJaM MO3HAaHUS B Hayke. M3ydeHue XUMHUM NPOUCXOIUT C MPHUBICUYEHHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeaAMeToB: «OKpyX alomuil MUpY,
«buomnorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHMW XUMHHM TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBI XUMHUUYECKUX
3HAHUM — Ba)KHEWIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHYECKHUX IOJI0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, f3blka HayKH, B



NpUOOLIEHNM K HAyYHbIM METOJaM I[IO3HAHMS TMpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW U YYEOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUM MpaBWil Oe30MacHOro oOpalieHus ¢ BelleCTBaMU B
ITIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIU TaKHe 11U, KaK:

— (opmMupoBaHHE MHTEJUVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBbHOMY MPHUHATHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJaromuxcs K CaMOCTOSTENbHOW TMO3HABATEIbHOM JeATEIbHOCTH, HAyYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU,

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE JUIs
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH UM OILEHUBATH SIBIICHUS
OKPYKAIOUIEr0 MHUpPA, MCIOJIb3ySl 3HAHUS M OIBIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU TMpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOM JAEATEIbHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LENIAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOMN Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsi U HANpaBICHHOCTH JalbHEWUIIETO
00yJeHHUSI.

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



COAEPXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUA B XUMHUHU. YHCTHIE BEIIECTBA U CMECH.
Crnoco0sI pa3eneHus cMece.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OtHOcuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMHUYECKOTO AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemectBa. Mosnb. Momsipaas macca. B3anmocBsi3b KoauuecTsa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COETUHECHHM.

@u3NYecKne U XUMHUUYECKHUE SIBIICHHUS. XMMHUUYECKasl PEakius U €€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY0¥, MpaBuiaamMu paboOThl B JTaOOpaTOpUu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUEHHUE M ONUCAHHE
GU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacTHUpaHHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAJIUBAHUE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUM, HaOIIOJCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHue caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3loKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoIeliCTBUE Kene3a ¢ pacTBopoM coiu meau (11),
U3YYCHHE CTOCOOOB pa3/eNieHHs] CMECEH: C TIOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BBITIApUBAHUE, TUCTHIULINS, XpoMaTorpadus, MPOBEACHIUE OYNUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MacChl, CO3/JaHHE MOJENe MOJEKy
(LIapOCTEPIKHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€eMEHT U MpPOCTOE
BelecTBo. Haxoxxnenwe kuciopojga B Opupoae, (GU3nyeckue M XUMUUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopona. CrnocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrosopot
KHuciopoaa B mpupojie. O30H — amioTponHasi MoAU(pUKAIUS KUCIOPOa.

TeroBoit 3PpeKT XUMUYECKON peaKkluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- M DJHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MApHUKOBOTO 3 eKTa, pa3pylieHrne 030HOBOTO CJIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GU3MYECKHe ¢ XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyeHus. Kuciaotsl u conu.

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

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBAa BOAbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosicoOpasyromue (OCHOBHBIE, KHUCJIOTHBIC, aMdoTepHbie) U
HeconeoOpasyromue. Homenkinatypa okcunoB. Pusnueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. DPuU3NUECKME M XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciIOT. Psanm aktuBHocTH MeTaiuioB H. H. bekerosa.
[Tomy4denue KUCHOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tonyuenue comei.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOJIa B BO3AYyXE, MOJYUECHHUE,
coOupaHue, pacro3HaBaHWE M W3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMICTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHMKHOBEHUS U
npeKpalieHuss TopeHus (Mokapa), O3HAKOMJIEHHE C oOpas3laMu OKCHAOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, PACMIO3HABAHME W W3YUYCHHE
CBOWCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO MCIOJIb30BAaHHE BUICOMATEPHUAJIOB), HaOtOJAeHUE 00pa3OB BEIECTB
KOJMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMU
(HaTpueM ©  KajgpliueM) (BO3MOXKHO  HCIIOJIB30BAaHHUE  BHUIEOMATEPHAJIOB),



uccieoBaHue  oOpa3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaUIaMH, PEaKIUid HEeUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METalla JAPYTMM M3 PacTBOpPA COJH, PEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAIMM XUMHUUYECKUX 3jeMeHTOB. [loHsiTHE O
IPYIINax CXOJHBIX DJEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIBI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3J1eMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAA  (QOpPMBI
[Tepunonnueckoit cuctembl xumuueckux 3neMeHToB . M. Menneneesa. [lepuoas
u rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  000JI04Ye€K aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuoanueckoi cucreme JI. M. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHMSI pajhyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUAX
3JIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. [[. M. MenpeneeB — y4y€Hbld U
rpaXk1aHUH.

Xumnueckass cBsizb. KoBasieHTHass (MOJIApHAsE YW HEMNOJIAPHAs) CBS3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okucaeHus u BoccTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETaIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHCJIOT W MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakiuu pa3ioxKEHUsl, COSTUHEHU).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMeTHBIX CBSA3CH MPU U3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usukKa: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUIN 3apsijl, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (U3MYECKHUE BEIUYWHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaJIMsl, KalblUsi U HX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOHN CBS3U.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuii 10 pa3IudHbIM MIPU3HAKaM (TI0 YUCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIJioBoMy 3(ddekrty, 1o
U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4acTHUIO KaTaiau3aropa). JK30- U SHAOTEPMUUYECKHE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHHS.

[TorsiTne 0 CcKOpOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 00paTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. llonsitue o karanuse. [IoHsTne 0 xumuueckoMm paBHoBecuu. DAKTOPHI,
BIIMSIOIINE HA CKOPOCTh XHMHUYECKOM PpEAKIMH W TMOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBneHue ypaBHEHUM



OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEATEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBIE HMOHHBIE ypaBHEHHA peakuuili. CBOKCTBa KHCIIOT,
OCHOBaHMUW W COJiei B CBETE€ TMPEJCTABICHUN 00 DJIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(XJopusa HaTpus), UCCIETOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON pPEaKIUu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIESKTPOMPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALIMM KHUCIOT, IIeJIoYeld U coJiei
(BO3MOXKHO  HCTOJIB30BAHUE BHJICO MaTEpUaOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM ~ MPOTEKAHUsS  peakiuii  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbIIEICHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUU
(ropeHue, peaklunu pa3jIoKEHUs, COCAUHEHUsS), PACIIO3HABAHWE HEOPraHUYECKHUX
BCIIECTB C IIOMOILIBK0 KAYECTBEHHBIX pEAKUMM Ha HOHBI, pELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BCIIECTB — TaJoreHoB. XHMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aUMOJIeiCTBME C MeETaUlaMU, HEMETalaMH, Iejio4amMu). XJIOPOBOJOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJIOPOJA Ha OpPraHW3M 4YeJIOBEKa. BakHeumue XIOpUAbl U HX
HaxO0XJIEHUE B IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeNeHH okuciieHusi. CTpoeHue U (PU3NUYECKHUEe CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPOA U CEPhl. AJUTOTPONHBIE MOAU(DUKAIINKI KHCIOPOIa
U ceprl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOMa, CTpoeHUE, (pu3mdeckue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnas kwucinotra, GQu3NUeCKMe W XUMHYECKHe CBoWcTBa (OOmIME  Kak
MpeACTaBUTENS KJlacca KHUCJIOT M crnenuduueckue). XUMUYECKHE peaKIluu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYEeHUsI CEPHOM KHCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOUM KUCIOTHI, KAUECTBEHHASI PEAKIMs Ha



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

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuzndeckue U XuMu4eckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3uYecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue u npumeHenue. Coam aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJiydeHue, PU3NYeCKHue M XUMUUYECKHUe
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKpYXKalollel cpeibl COeTUHEHUSIMU a30Ta
(KUCIIOTHBIE JOKIM, 3arpsi3HEHHE BO3JyXa, MOYBBI W BOA0EMOB). dDocdop,
ajoTponHeie Moaudukanuu (Gochopa, GuUMUECKHEe M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTuka dieMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHblE  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOITHBIE
MoIU(UKALIMK, PACHPOCTPaHEHHE B Mpuponae, (HU3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriaepoza, ux
duznueckre W XUMUYECKHE CBOWMCTBAa, JCHCTBUE Ha JKHUBBIE OPTraHHU3MBI,
MOJIyYeHUE W TPUMEHEHHE. DKOJIOTHYEeCKHUE MPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1100ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUECKHEe U XMMHUYCCKHUE CBOMCTRBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJIEH, STAHOJI, TJIULIEPUH, YKCYCHAs! KUCJIOTA).
[TpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, WPUPOIHBIN Ta3, HEDTH),
NPOAYKTHI WX TepepadoTku (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTue 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: KUPaX, OENKax, yriaeBoJax — U ux
polii B KHM3HM 4YeloBeka. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usuueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHHE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuusi (1V) u kpemaueBoit kuciore. CHUIMKAThI, UX UCIOJH30BAHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpoUTEeIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPHUAJTIOB B MOBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

u3yueHrne oOpas3IoB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
IPOBEJCHUE KAUeCTBEHHBIX PEAKIUA Ha XJIOPHUA-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakarouue (PU3NUECKUEe M XUMHUYECKHE CBOMCTBA
rajjoreHoB M UX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpPUAOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl W e€  coeAUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakilnu Ha Cybdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3laMu a30THBIX U (HOCHOPHBIX YyAOOPEHH, MOIydYeHHE,
coOupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB amMMHUaka, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHHUA U (ochaT-uoH U HU3yYEHUE MPU3HAKOB
UX MPOTEKaHUsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCITIOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4uyeHUe, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX peaklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHelmne HeMeTaIbl U UX COCAUHECHUS .

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nojoxeHus B Ilepuommueckoit cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHuss atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psij
HaNPsDKeHW MeTaioB. OU3nveckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0rmme
CrocoOBl  TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YyryH, MIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lenounble MeTaubl: MOJOXKeHUE B [lepuogmyeckoil cucreMe XUMHUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B IMPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHMd W KalbLMW: TIOJIOKEHHE B
[Tepuonnueckon cucreMe xumudeckux sinemeHTos [[. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUECKUe U XUMUYECKNE CBOMCTBA MATHUS
U Kanblivsa. BaxHeimme coeauHeHUs Kalnblus (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aToMa, HaxoXJeHWe B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kelne3a. OKCUIbl, TUAPOKCUIBI U conu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumMenm:

O3HaKOMJIEHHE C oOpasllaMH METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOICTBAMH, H3yUY€HHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJupllusi W HAaTpusd C BOAOW (BO3MOXHO WHCIIONB30BAHHWE BUIEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3MOXHO  HCIIOJB30BaHWE  BUIAECOMATEpPUAJTIOB), MPU3HAKOB IMPOTEKAHUS
KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(1) u xene3a (1), meau (I1), HabGarOMEHME U OMKMCAHHE MPOIECCOB OKPAIIHBAHUS
IUJIaMEHU WOHAMHU HaTpus, Kajiusg M Kaublus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHueimue
METAJUIBI U UX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4esloBeka. be3omacHoe
MCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peaknuii B ObITy. [lepBas momomp mpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarollel cpenbl (mpeaenbHas JOMyCTUMAst
KOHLIeHTpalus Bewects, nainee — [1JIK). Poias xumuu B penieHnn 3KOJI0THUECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

M3yueHue o0paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIC
Marepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzanusa MeXnpeaMETHBIX CBA3€Wd MpPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(PUKaLUsi, MEePUOJUYHOCTh, HaOIIOJCHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHHUE, MOJIENb, SIBJICHUE, MapHUKOBBIN
3 peKT, TeXHOIOTHUsI, MaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TONBI, PAAUOAKTUBHOCTH, MOJIEKYJIA, JJICKTPUUYECKUM 3apsiji, MPOBOJHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKas
pemeéTka, cruiaBbl, (PU3UUYECKUE BEJTUYUHBI, CIIUHHIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yIOOpEeHUsl, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIILHON 1€ TETbHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEJCHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

LIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HaydyHOMY HAcCJeJWI0, TMOHMMAaHUs 3HAYCHUsS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPUECKOM W JPYyrux  BHIAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MACSTENBHOCTH MPHU
BBITIOJTHEHUU YY€OHBIX, I103HABATEIIbHBIX 3aJ]]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TPOIECCe ITOW Y4YeOHOU JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHUE U IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEIACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH WU COCTABISIONINE
OCHOBY [l IOHMMAHUS CYIIHOCTH HAay4YHON KapTUHBI MUpa, NpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA TMOJYYEHHE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX MPOILIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPATypOH, MOCTYIMHBIMHU TEXHUYECKUMHU CpPEACTBAaMU HUH(OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUSI),
HEOOXOAUMOCTH COOJIFOZICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XHMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYyAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIM BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo¢deCcCHOHANBHON JESITEIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, TOHUMAaHNUE [IEHHOCTH 370POBOTO H
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOIEHUS
paBWII 0€30TMIACHOTO TTOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUSA, MOJy4YaeMbIe MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed WX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBITIICHUS, YMEHHUS PYKOBOJACTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, TeEOpus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOe.), KOTOpPbIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHN (BBIACTSATH UX XapaKTEepPHBIE
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB W SIBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS

yMEHHE TPUMEHSITh B TIpolleCcCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIe B XUMHH,
IpeoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas QopMylla U ypaBHEHHE
XUMHYECKOW peakiuy — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 3314, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3U U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KAadeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI TIO
POBEPKE MPABUIIBHOCTHU BbICKA3bIBAEMbIX CYKJICHH;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM TpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUPOBATH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATH OTYET
0 MpojeIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJIOB U (POPM IpPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4yHO-TIOMYJIApHAsl JIMTEpaTypa XUMUYECKOTO COJAECPKAHUS, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX M MMO3HABATENbHBIX 337a4 ONPEAeIEHHOr0 TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3TIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus MHGOpMaLuu u
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMM CXE€MaMHM, JuarpaMMamH,
IpYruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESTENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpelibl.

KommyHukaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eificTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeModl  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPE/JIOKEHHOM 3a]1auu;

YMEHHUS  TNPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
n1abopaTopHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIUX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KpPUTEPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIEC YUeOHbIC 1efiCTBHUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee »((PeKTUBHBIE CIOCOOBI PEIICHHs] YIEOHBIX H
[O3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA QJITOPUTM JACHMCTBUM MPU  BBINOJHEHUM 33JaHUM C YYETOM
NOJIyY€HHsI HOBBIX 3HAaHUU 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHMIO 0053aTEIbHOIO
COJIep’KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUM, BUIBl JEATEIIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpETalny, NpeoOpa3OBaAHUI0 U TPUMEHEHHUIO B PpA3JIMYHBIX Y4YEOHBIX U
HOBBIX CUTYaIUSX.

K xonny o0yuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

e pacKphIBaThb CMBICI OCHOBHBIX XMMHMYECKUX MOHSITHI: aTOM, MOJIEKyJa,
XUMHYECKUH B3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(ogHOpONIHASE U HEOAHOPOIHAS), BAJIECHTHOCTb, OTHOCUTENbHASA aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JI0JIsl XUMHUYECKOI0 3JIEMEHTa B COEMHEHUH, MOJIIPHBII 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULIATEIbHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasi peakiusi, KiacCU(UKalUs peakuui: peaxuuu
COCIMHEHHUS, PEaKIUU pPAa3JOKEHUS, PEaKIUU 3aMEeIICHUs, peakluu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (DEKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJOW aTroma, aroMHas OpOuTalb, PaaANyC
aToMa, XMMHYECKasi CBS3b, MOJIAPHAS M HEMOJspHas KOBAJICHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBasl J0JisI BEILECTBA
(MpolleHTHAsI KOHIIEHTPAIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MPU ONUMCAHUH BEUIECTB U UX NIPEBPALCHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCJAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IOHUMAHUE IEPUOJMYECKON 3aBHUCHMOCTH CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT MX NOJIOKeHHS B llepmonnueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3nuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnma)», Maneie u
OOJbIIME NEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema Xxumudeckux osaementoB J[. .
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj szpa, o0liee YUCIo FIEKTPOHOB
U pacrpeesieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBY Y4YacTBYIOUIUX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TTPUMEPaAMU MOJICKYJISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

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

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COCIMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliyd MBICIUTEIIBHONW JEATEILHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHHE NPUYMHHO-CJIEJICTBEHHBIX CBA3€M — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUM, €eCTeCTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAONIOJEHHE, W3MEpEHue, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUjaM  MOJb30BaHUS  XUMHUYECKOM  mocynoil |
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BEMIECTB (BOJAOpPOAAa U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JI0JI€ pacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PaCTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xon1y o0ydenus B 9 kiacce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

PacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKHX TMOHSATHM: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJICHHUS, XUMUYECKasi peakius, XUMUYECKasl CBsI3b, TEIIOBON 3(PdeKT
peakiuu, MOJb, MOJISIpHBIA  OO0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajioTponusi, aMmGpOTEPHOCTh, XMUMHUUECKasi CBsI3b (KOBaJICHTHAsl, MOHHAas,
MEeTaJUIM4ecKasi), KpUCTaJUIM4YecKass pemeTka, KOPpPO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATUH U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTaHWYECKUX COCIAMHEHUH, TUI KPUCTAUIMYECKOMN
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepumomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIUCHIBAaTh U XapaKTEPU30BaATh
TabnuuHyro dopmy Ilepronnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pa3nmuuath TOHATHS «TJIaBHas moarpymma (A-rpymnma)y u «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YCHUsS, KOTOpPBhIE HMMEIOTCSI B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMU  CTPOCHMSI  aTOMOB  XHMHYECKHUX
2JIEMEHTOB (COCTaB MW 3apsa sapa, oOIIee YHCIO DJICKTPOHOB U
pacrpeneleHie HX IO DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejenax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIII C YYETOM CTPOEHHS UX
aTOMOB,;

KJIACCH(PHUIIUPOBATh XMMHUYCCKHUE IJIEMEHTHI, HEOPraHWYCCKHE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTAaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IMOATBEPKAasd OINUCAHHUE
NpUMEpaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLMUAIMH  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHMS pEaKIil, MOATBEPKAAIINX CYIIECTBOBAHHE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHWS XUMHUYCCKUX TPEBpAlICHUN B Pa3IMIHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYJISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YIIICKUCIIOTO Ta3a);

OPOBOAUTH  PEaKlWH, MOATBEP)KIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMM/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiIMkKaTr-, CyJibdaTr-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIC OTEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBHISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YECHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaOJI0/IeHNe, M3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT (peanbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (PPOBbBIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusg — BakHas 00J1acTh
€CTECTBO3HA
1.1 TECTRO3H HVH T 5 2 https://m.edso00.ru/ASR9T4T6X
HpaKTI/ILIeCKOI/I ACATCIBbHOCTHU
JeJI0BeKa
BemectBa eCcKHe
1.2 THECTRA 1 XHMHITHCCKH 15 1 https://m.edsoo.ru/JOM9V8V8D
peakumn
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHU4eCKUX BellecTB
B .K ! e
2.1 O3AYX. BHCTOPOA. LIOATH 6 https://m.edsoo.ru/Q5A8K5W8Y
00 oxcruaax
Bomopon. Ilousitue o
2.2 8 1 https://m.edsoo.ru/C4H8K6TSE
KHCJIOTaX U COJISIX
Bopa. PactBoper. [lousitue 00
2.3 s p 5 1 1 https://m.edso0.ru/F1X701B0Q
OCHOBaHHUSIX
O
2.4 CHOBHPBIC FTacehl . 11 1 1 https://m.edsoo.ru/L3FAR7GOT
HEOPraHUYECKUX COCAMHEHUI
Hroro no paszneny 30

Paspnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas c¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMUYECKUX 3eMeHToB Jl. U. 7 https://m.edsoo.ru/C911K8POM
MenneneeBa. Ctpoenue
aToma
XuMHYEecKas CBSA3b.
3.2 OxucnuTensHO- 8 https://m.edsoo.ru/W8CO0T2E7K
BOCCTAHOBHUTCJIbHBIC PCAKITNN
Hroro mo pazgeny 15
PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KoiuyecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (U poBbLIE)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpenue u yriuyoieHue 3HaHUH
11 P vy 5) 1 https://m.edso00.ru/GO9M5W9J3T
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca
O
19 CHOBHUHe 3aKOHOMEPHOCTH XUMHUYECKUX 4 httos://m.edsoo.r/R3Z906GAG
peakuuit
DNEeKTpOIUTHYECKAs JUCCOLUAIUS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMUYECKUE PEeaKlUy B pacTBOpax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 = P b 4 1 https://m.edsoo.ru/FOWINIF5V
anemeHToB VIIA-rpymmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edso00.ru/S7L7MIL7S
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.edsoo.ru/A6 Y9S6H4U
HX COEIMHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KpEMHUH U UX COCTUHEHHSI
Hroro no paszneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3gen 3. Meraiibl 1 UX COeIUHEHU A

3.1 OO0mue cBoiicTBa METAIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxneiire MeTanibl U UX COSTUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemectBa 1 MmaTepuainsl B )KM3HU YeJIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Wroro mo pazueny 3
PesepBHOE BpeMs 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi . odpa3zoBaTesibHbIE PeCYPChI
padoTsbI padoThI
[Ipeame . Po
1 PEMCT XHMEH. HO7Tb XHMIH B 1 https://m.edso0.ru/J4C2V8M9V
JKU3HU 4yesoBeka. Tena u BeniecTna
ITo € 0 MeToJax Mo3Ha
2 TUITHE O METOAAX HOSHAHIA B 1 https://m.edso0.ru/P1O8A5C6T
XUMHH
[IpakTnueckas padora Ne 1
[IpaBuna pabo aboparo
3 <<p§@1p ThL B TE00paTOpHit 1 https://m.edsoo.ru/O5G3EOD8Y
1 IPUEMBI OOpaIeHUsI C
Ja00paTOPHBIM 000PYI0OBAHUEM)
YucTele BemecTBa U CMECH.
4 HCTBIC BEIIECTRA 1 eMecH . 1 https://m.edso0.ru/X1A2E3M8R
CriocoOslI pazfienieHus cMmeceit
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/R6W6Z8F9X
OYHCTKU MOBAPEHHOM COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/J7R108H1L
XUMUYECKUE TIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUHMHUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocTble U coKHBIE BELECTBA https://m.edsoo.ru/H2W7W8P3A
ATOMHO-MOJIEKYJIIPHOE YUYEHHUE https://m.edso0.ru/EOD1L5NIN
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas opMmyia. 1 https://m.edsoo.ru/I3Y2G1R4C
BaneHTHOCTh aTOMOB XUMHUYECKUX



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

9JICMCHTOB

11

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
macca

https://m.edsoo.ru/FON3S0A9I

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/J6 AQW4P1J

13

Kommnuectso BemntecTsa. Moub.
MognspHas macca

https://m.edso00.ru/C2J5K415X

14

duznyeckre 1 XUMHUYECKHE
SIBIIeHUS. XUMHUYecKas pCaKknuus

https://m.edso00.ru/S2R3H7N6C

15

[Ipu3Haku u ycioBUs MPOTEKaAHUS
XUMHUUYECKUX PEaKINi

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHUSI MACChI
BeIECTB. XUMHUYECKUE ypaBHEHUS

https://m.edsoo.ru/P7V8A5Z3D

17

Brranciaenus KOJIMYECTBA, MaCChl
BCIICCTBA 110 YPAaBHCHUAM
XUMHUYCCKUX pCaKI_[I/Iﬁ

https://m.edsoo.ru/W9S8Y77227

18

Knaccudukanus XxuMmuaeckux
peakuuii (coequHEeHHUs,
paslIoKEeHUs, 3aMEIICHUsI, 0OMEHA)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JJoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O000ImeHne 1
CHCTEMAaTH3alMs 3HAHUI

https://m.edsoo.ru/C2T2E6W6V

20

KonTponeHas padota Nel mo teme
«BemmecTBa 1 XUMHUYECKHE
peakuumn»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmecs razos. Cocras
Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/M6A7YOW7S



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

npocroe BeuecTBo. O30H

22

Ou3nUecKue 1 XUMHUIECKHE
CBOMCTBA KUCJIOPOJia (peaKkuu
okucnenus, ropenue). [lonstie 06
OKCHJIaX

https://m.eds00.ru/O0Q4H1UST

23

CriocoOpl MostyueHust KUCIopoia B
1a00paTOPUH U MPOMBIIIIICHHOCTH.
[IpumeHeHnne kucnopoaa

https://m.edsoo0.ru/F8Q2D2X3H

24

TenoBoii 3¢ ekt xumuueckoin
peaxkuuu, IoHATHE O
TEPMOXHUMHYECKOM YpaBHEHHH,
9K30- ¥ SHJOTEPMHUUECKHUX
peaxkumax

https://m.edsoo.ru/Z6H4G9D8W

25

TormumBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3yXa, CIIOCOObI
€ro MpeIOTBPAIICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTuueckast padota Ne 3 o
teme «llomydenue u cobupanue
KHCIIOPO/1a, U3yYEHUE ero
CBOMCTB»

https://m.edsoo.ru/J2X0T0AOD

27

Bomopoa — aneMeHT u mpocToe
BelecTBo. Haxosxienue B nmpupoie

https://m.edsoo.ru/I8D2B5D7A

28

duznueckue 1 XUMHUYECKUE
cBoiicTBa Bojgopoaa. [Ipumenenne
BOJIOpOJA

https://m.edso00.ru/Q0A7R7W60

29

IloHsATHE O KHCIIOTaX U COJISIX

https://m.edsoo.ru/N711U1E4J

30

Crnioco6bl mosryyeHus BOAOPOAa B
nabopaTopuu

https://m.edsoo.ru/F4W6U50Q50



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[Ipaktuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/JIa, M3YYECHHUE €0 CBOHCTBY

https://m.edsoo.ru/A8D2B602Z

32

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y1W4Ws8C

33

Brrunciaenus 00b€Ma, KOJIMYeCcTBa
BEIIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEILlECTBA WIH 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brrunciaenus 006MOB ra3oB MO
YPaBHEHHIO pEakIii Ha OCHOBE
3aK0Ha 00BEMHBIX OTHOILIECHUH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusznueckre U XUMHUUIECKHUE
CBOMCTBA BOJIBI

https://m.edsoo.ru/F3S5H7H9U

36

Cocras ocHoBauui. [loustre 00
HHIUKATOpax

https://m.edsoo.ru/1I9M1C5U8J

37

Bona xak pacTBOpHUTEIb.
HacelimienHbie 1 HEHACHIIICHHBIE
pacTtBopsl. MaccoBas 10J14
BEII[ECTBA B PaCTBOPE

https://m.edsoo.ru/S7Z0N3W2D

38

[IpakTuueckas pabora Ne 5 o
teMe «lIpurorosnenue pacTtBopoB
C OIPEACIEHHON MAaCCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/LOV7U6I16H

39

KonTponpHas padota Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

https://m.edso0.ru/Y3C8C9C8Z

40

Oxcuppl: cocTaB, KiacCupUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2BIL



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

41

[Tony4yenue u xumMu4eckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIIOB

https://m.edsoo.ru/ESUSH1IWS8V

42

OcHOBaHUS: COCTaB,
Knaccn(bm(aum[, HOMCHKJIaTypa

https://m.edsoo.ru/C9Z0EIN8V

43

HonyquHe U XUMHNUYCCKHUC
CBOMCTBA OCHOBaHUH

https://m.edsoo.ru/\W5V208K1E

44

Kucnotsl: cocras, knaccuduxarus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

HonyquI/Ie U XUMHNYECCKHUEC
CBOMCTBA KHCJIOT

https://m.edsoo0.ru/B5C1L3L6M

46

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OJYyYESHHS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/J4B9Q5E1X

47

[TpakTuueckas padota Ne 6.
Penienune skcriepuMeHTaIbHBIX
3aga4 110 Teme «OCHOBHBIE KJIACCHI
HEOPraHU4eCKUX COCTUHCHUI)

https://m.edsoo.ru/E9QX4K8F7W

48

I'eHeTn4eckas CBSI3b MEXKITY
KJIacCCaMH HEOPraHUYECKUX
COEUHEHNN

https://m.edsoo.ru/HOU5D6A0C

49

O000I11IeHNE U CUCTEMATH3ALMSI
3HAaHUU

https://m.edso0.ru/Q6GIN5L4B

50

KonTponpHas padota Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/W6J7L5I5P

51

HepBLIe IIOIIBITKH Knaccuquam/m
XHMHUYECKHX AJIEMEHTOB. [loHsATHE

https://m.edsoo.ru/R4S7TM4M9N



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

O Irpyniax CXOJHbIX 3JICMCHTOB

52

[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
XUMUYECKnX deMeHToB J1. 1.
MenpeneeBa

https://m.edsoo.ru/A1B9F0V6C

53

[Iepuoasl, rpynmsl, MOATPYIIIIEI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTomnsl

https://m.edso00.ru/C9Q90773C

55

CtpoeHue AIIeKTPOHHBIX 000JI09eK
aTOMOB 3JIEMEHTOB
[Tepuonnueckont cucremsr Jl. U.
MenneneeBa

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuKa XUMHUYECKOTO
9JIEMEHTA 10 €ro MOJI0KEHUIO B
[Tepuonnueckoii cucreme /1. U.
Meunpeneena

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [leproanyeckoro 3akoHa
JUTSI pa3BUTHSI HAYKU U TTPAKTHUKH.
. . MenneneeB — y4€HbIH,
MeJIaror U TpaKJaHuH

https://m.edsoo.ru/K3S31400V

58

PesepBuslit ypok. O600mIeHE U
cUCTEMaTH3aIus 3HAHU /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/B9V1I14W6A

59

KonTtponeHas padota Ne4 o teme
«Ctpoenue aroma. XUMHUYECKas
cBsi3b» / Beepoccuiickas
poBepoyYHas pabora

https://m.edsoo.ru/L2L4K0050



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

DNEKTPOOTPULIATEIIBHOCTh ATOMOB

60 1 https://m.eds00.ru/S6R802X9B
XUMHNYCCKUX DJICMCHTOB

61 HNonHas xumMmyeckas cBsA3b 1 https://m.edso00.ru/R201T6L4S
K

62 OBAJICHTHA NOJAPHaL 1 https.//m. eds00.ru/GANAHAJEF
XUMHUNYCCKAAa CBA3b
K

63 OBAICHTHAL HEMOAPHAA 1 https://m.edso00.ru/R5Q417S5K
XUMHUNYCCKAAaA CBA3b

64 CreneHp OKUCIEHUS 1 https://m.edso0.ru/S§U900D4B
0 -

65 KHCTHTEIRHO 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTAHOBUTCIIBHBIC peaKHI/II/I

66 OKXUCIUTETN U BOCCTAHOBUTENU 1 https://m.edso0.ru/M3D0P4C9Y
Peseprubrit ypok. O6001eHNE 1

67 CHCTEMATHSAMHA SHAHMH 11O TEME 1 https://m.edso0.ru/S2R4S8M7N
«Ctpoenue aToma. XUMHUYECKast
CBA3bY»
P I . 0600

68 C3CPBHBIM YPOK © EH cHue 1 1 https://m.eds00.ru/S1R1B1L6Q
CUCTEMATHU3ALMS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCKnX dyeMeHToB J1. 1.
Meunneneena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX MEPUOI0B

https://m.edsoo.ru/V8K9C1C4R

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILEeCTB

https://m.edso0.ru/Q9Y1Y7Z00

Bunpl xuMuueckoil CBS3U U THIIEI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/R9T4R3J2H

KontponpHas padorta Nel o teme
«[loBTOpEeHue u yrioyonenue
3HaHWUI OCHOBHBIX Pa3/IeiIoB
Kypca 8 Kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanus XuMuyeckux
peakiuii o pa3aIuuHbIM
MpU3HAKaM

https://m.edsoo.ru/H6L106U8O

[ToHsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [ToHsTHE O TOMOTE€HHBIX
Y F€TEPOTEHHBIX PEAKIUAX

https://m.edsoo.ru/Y8B8U8O4I

[lonsATHE O XUMHUUYECKOM
paBHOBecHH. PaKTOPHI,

https://m.edso00.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BJIMSIFOLIME HA CKOPOCTh
XUMHUYECKON PEaKIuU U
MOJIOKEHIE XUMHUYISCKOTO
paBHOBECHS

OKHUCIINTEILHO-
BOCCTaHOBHUTEJILHBIC PEAKIIHH

https://m.edso00.ru/G9K901B1A

10

Teopust 37EKTPOTUTUYECKON
mucconuanmn. CHIIBHBIE U CIIa0bIE
DJIEKTPOIUTEI

https://m.edsoo.ru/BOO3F108F

11

HoHHbIE ypaBHEHHUS peaKkIuil

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYeCKHe CBOMCTBA KUCIOT 1
OCHOBaHMUI B CBETE
MpeACTaBICHUI 00
AIEKTPOJIUTUYUECKON
JIIHCCOITAAIIHT

https://m.edso0.ru/T3G0X4B9l

13

XuMHdecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUUECKOU
JIHACCOLHAIIN

https://m.edsoo.ru/S1P2W30Q2V

14

ITonsarue o Iruapoms3c coJieit

https://m.edso0.ru/X90Q4S7R5D

15

O00011IeHNE U CUCTEMATH3ALMS
3HAHUH

https://m.edsoo.ru/B3H9Q0WON

16

[IpakTuyeckas pabora Ne 1.
«PermieHne 3xkcriepuMeHTATBHBIX
3a1au»

https://m.edsoo.ru/Y2C9IM4K4K

17

KonTtponsHas padota Ne2 o teme
«QIEeKTpOoInTHYECKAs
aucconuanus. XuMHUYECKHe

https://m.edsoo.ru/ASE5Y1K4F



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

peakiuu B pacTBOpax»

18

OO01as XxapakTepUcTUKa
rajoreHoB. XMUMHYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

https://m.edsoo.ru/L9Q3U2Z0U

19

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
MMOJIY4YCHHUEC, IPUMCHCHUE

https://m.edsoo0.ru/\V0Y2L8YO0S

20

[IpakTnueckas padora Ne 2 o
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4eHUE €€ CBONCTB)

https://m.edsoo.ru/\V405C7J3Y

21

Brruncnenus mo ypaBHeHHSIM
XUMUYECKUX PEAKIUHI, €CIIU OJINH
U3 PEareHTOB J1aH B U30bITKE

https://m.edsoo.ru/R8R0OJIL5A

22

OO6mras xapakTepucTuKa
anemeHTOB VIA-Tpymimbt

https://m.edsoo.ru/U5K5E8DOV

23

AnnoTponHsie MOIU(pUKALIUN
cepbl. Haxoxxnenue cepsl u eé
COEIMHEHU B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBo10pO1, CTPOCHHUE,
(hbM3UYECKUEe U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/D1K1F5U6P

25

OKCI/I,[[LI CCPBHI. CepHa;I KHUCJIOTA,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/K2C0D1Y5W

26

XVUMHYECKUE PEaKLny, JexKallie
B OCHOBE IPOMBIIIIICHHOTO
crioco0a MoJy4eHHst CepHOM

https://m.edsoo.ru/\VV6\V8J2S2H



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPYKaIOLIEN CpeIbl
COEJIMHEHUSIMU CEPBI

27

Briuncienue MmaccoBor 10U
BBIX0/1a IPOAYKTA peaKU

https://m.edsoo.ru/T5H5M5C6Q

28

OO01as XxapakTeprucTUKa
aneMeHToB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IpUpPoJe,
¢bu3nvecKre U XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/J9X6K5E5P

29

AmMuak, ero usnyeckue u
XUMHYECKHE CBOIICTBA,
MOJIy4eHHE U IPUMEHEHUE

https://m.edsoo.ru/A2J3E515U

30

[Tpaktrueckast padota Ne 3 o
teme «[lonydyeHne aMmmuaxa,
W3YUYEHHE €ro CBOWCTBY

https://m.edsoo.ru/H8A8A5G8V

31

A3oTHAas KUCI0Ta, €€ pusnueckue
Y XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/A4S5F4U0M

32

Hcnonp3oBaHne HUTPATOB U
COJIE aMMOHHSI B KAUECTBE
MUHEPAJIbHBIX YI0OPEHHIA.
XHUMHUECKOE 3arps3HEHUE
OKpY’KaroIlen cpeJibl
COCMHEHUSIMHU a30Ta

https://m.edso0.ru/G7Y4Q1J6P

33

®ochop. Oxeun bochopa (V) u
tdocdopHas kucnora, GU3NIECKHe
Y XUMHUYECKUE CBOMCTBA,
MOJTyuYeHue

https://m.edsoo.ru/Q5B0G1N3R



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPAIbHBIX
ynoOpeHuii. 3arps3HeHue
MIPUPOTHOM cpenpl hochaTamu

https://m.edsoo.ru/M4G5H1P30

35

Yraepoa, pacipocTpaHEeHHE B
npupo/ie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

Oxkcunpl yriaeponaa, ux
(du3HYecKre U XUMUICCKHE
CBOMCTBA. DKOJOTMYECKHE
poOJIeMBl, CBSI3aHHBIE C OKCHUIOM

yriaepona (1V)

https://m.edsoo.ru/P6U7M4K9T

37

VYronbpHas KUCJIOTa U €€ COJIU

https://m.edsoo.ru/T501S0F1T

38

[Tpaktrueckast pabota Ne 4 o
teme "[lonydeHue yriiekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

https://m.edsoo.ru/P6WI9W6A4C

39

HepBOHa‘IaJIBHBIC MOHATHS 00
OpraHn4€CKuX BEIIECTBAX KaK O
COCAMHCHUAX yIriiepoJa

https://m.edso0.ru/G506H6X1E

40

Kpemuuii u ero coequHeHus

https://m.edsoo.ru/S2F3Z4G3N

41

[IpakTuueckas paborta Ne 5.
Pemenue skcnepuMeHTanbHbIX
3aJ1a4 1o TeMe «BakHenue
HEMETAIIBI U UX COCTUHEHUS

https://m.edsoo.ru/Y8B8R2E1]

42

KonTponeHast padota Ne3 o teme
«BaxHenmue HeMeTauIbl U UX
COEIMHEHUS»

https://m.edsoo.ru/K1E4W5F5D



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

OOm1ast xapakTepuCTUKA
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. MeTtaiuindeckas CBsA3b

43 https://m.edso00.ru/Q5M8X3Z6L
1 METaJUTMIeCKast
KPUCTA/UINYECKasl PELIETKA.
duznveckue CRBONCTBA METAJIJIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUYECKUN PSIJT https://m.edsoo.ru/M7GOF6W6EK
HaNpsHKEHUM METAIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Berancienms
45 10 YPaBHEHUSIM XUMHUYECKUX https://m.edso0.ru/F9S7U4G5C
peaKuuii, €CJI OJTMH U3 PEarecHTOB
COIEPKUT IPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB https://m.edsoo.ru/U4T6B8L6C
47 [llemouHbIC METAILIBI https://m.edsoo.ru/ESNOF6H7A
48 OKCHJBL H THAPOKCHABI HATPHS I https://m.edsoo.ru/Q5F4A820U
KaJust
49 HleJ'IOIH:IO3eMeJ'IBI{bIC MeTaIIBt = https://m.edso0.ru/R9G4H2L5S
KaJIbIUA U MarHui
50 Baxneilue coeAnHEHNs KalbLUs https://m.edsoo.ru/B5B6SOF6R
51 O6O6erHHe 11 cucTeMaTHsatit https://m.edsoo.ru/Z8S2E1Y6W
3HAHUM
52 HKECTKOCTS BOZBI 1 CTIOCOOL €8 https://m.edsoo.ru/U4F1V1P9K
YCTpaHEHHUS
IIpakTuyeckas padora Ne 6 o
53 TeMe "JKECTKOCTD BOJBI U METOIbI https://m.edsoo.ru/T6E9U213W

e€ yctpaHeHus"



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

AroMUHUI

https://m.edso0.ru/0O2U1T4S00

55

AmpoTepHBIC CBOWCTBA OKCHJIA U
TUAPOKCHIA

https://m.edso0.ru/T7Z619U3S

56

Keiaeso

https://m.edsoo.ru/12R0K4COE

57

OKCI/II[I)I, THAPOKCHUABI U COJIN
xenesa (I) u xenesa (111)

https://m.edsoo0.ru/U2B913V0Q

58

O0001IEHNE U CUCTEMATA3 AN
3HAHUH

https://m.edsoo.ru/\W6NOH8L 7X

59

[IpakTnueckas padora Ne 7.
PGIHGHI/IG 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o Teme «BaxkHelmnine
METAJJIBI U UX COCITUHCHUS)

https://m.edso0.ru/J1IMA4T7L4X

60

Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CITH OJTNH
W3 PEareHTOB JaH B U30BITKE WM
COJICPXKUT IPUMeECH. BbrauciieHus
MacCOBOM JIOJIM BBIXOJIa TIPOTyKTa
peakuu

https://m.edsoo.ru/F2G001Y0OK

61

O0001IeHrEe U cCUCTEMATU3 AL
3HAHUU

https://m.edsoo.ru/W9FSE9L5N

62

KounTtponsnas pabora Ne4 no teme
«Baxneliue MeTauIbl 1 UX
COCTMHEHUS»

https://m.edsoo.ru/F1IEOK9H7N

63

BemectBa u MaTepuajibl B
MOBCEIHEBHOM JKMU3HU YE€JI0BEKa

https://m.edsoo.ru/T4P9U7D4B

64

XUMHYECKOE 3arps3HEHUE
OKpYXarollen cpebl

https://m.edsoo.ru/COU700M3X

65

Ponp xumMuu B peUICHUN

https://m.edso0.ru/K9X9A8TOM
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HKOJIOTUYECKUX MPOOIIeM

PesepBHeIit ypok. O600IICHNE 1

66 N 1 https://m.edso00.ru/T5K5V6J3C
cucreMaTrni3anuda 3HaHUU
PesepBublil ypok. O0001IEHHE U

67 PBHBIH YD fu 1 https://m.eds00.ru/Y 2B8CAH2E
cucreMaTrni3aluda 3HaHUU
PesepBuEbIit ypok. O000meHnE

68 PBHDIH YpOk iu e 1 https://m.edso0.ru/B3P1R2T3V
cucreMaTrni3alnda 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

IIo Teme: «HepBOHa‘-IaJ'IBHBIe XUMHNYECCKHUE ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKUX TIOHSATHH: aToM,
MOJIEKYJIa, XHMHYECKHH JJEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OIHOPOJHAS W HEOJHOPOJHAsS), BaJCHTHOCTD,
OTHOCUTENIbHAas aTOMHas M MOJIEKYJIsIpHasi Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Jii XUMHUYECKOIO
JJIEeMEHTa B COCAUHEHUHU, MOJISIPHBIM 00BEM, XHUMHUYECKas peaKius,
KJacCU(PUKAIMS ~ peakUuid:  peakiuu  COCAMHEHHUS,  pPEaKIHUH
pa3NoXKeHUsl, pEeaKklUMH 3aMElIEHUs, peakuuu oOMeHa, 5K30- U
SHAOTEPMHUECKUE PEAKIMH, TEIUIOBOM 3¢ (eKT peakiuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIHsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MIOHATHH H

IMPUMCHATD OTU IIOHATHSA IIPU OITMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYIO CHMBOJIMKY I COCTAaBJICHUS (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHX peaKHI/Iﬁ

1.4

PacCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTAB4, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHaA

ABoraapo

1.5

ONpCHACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

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

YUYaCTBYIOIIMX B peaKIH BEUIECTB, 10 TeII0BoMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIDHYHO W MOJISIPDHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATh MAacCCOBYIO JIOJIF0O XHMMHYECKOTO 3JEeMEHTa 1o (opmyie

COCOUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO J1OJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO[bl MO3HAHUSA — HAOJIOJCHUE,
U3MEpPEHUe,  MOJEIIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmue npeIcTaBUTEIM HEOPTraHUYECKUX BEIIECTB)

2.1

PacCKpbeIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTOHATHH: OKCHI,

KHCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

ONpCACIIATE NPUHAMIC)KHOCTh BCHICCTB K OHpeIleJ'IéHHOMy KJ1aCcCy

coenuHeHul no Gopmynam

2.3

KJIacCU(PHUITUPOBATH HEOPTAHUIECKUE BEIIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEIIECTB PA3MYHBIX KJIACCOB, MOJTBEP)KIasi ONMUCAHHE MpUMEpaMu

MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKUX peaklnuit

2.5

ITPOTrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCHMOCTH OT HX
KaQ4C€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTHU IPOTCKAHUA XHMHYCCKHUX

IPEBpaLICHUH B pa3IMYHbIX YCIOBHIX

2.6

cleoBaTh IpaBWaM TMOJIb30BAHUS XMMHUYECKOW TOCyIol H
1abopaTopHbIM O0OpYIOBAaHUEM, a TaKKe IMpaBWIaM OOpalieHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PAaTOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYCHHIO M COOHMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMpeAenéHHOW MaccoBOMl Jojel pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U NMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB IENOYEd M KHUCIOT C MOMOIIBIO

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

2.7

IMPOBOAUTDH paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

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

Xummndeckas cBI3b. OKUCINTEILHO-BOCCTAHOBUTCILHEIC peakum»

3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XUMHUYCCKUX MOHSATHM: AApO aToMma,
BHGKTpOHHLIﬁ clion aToMa, aToOMHas 0p6I/ITaJ'IB, pagnuyc aroma,

XUMHYCCKas CBA3b, IOJSIpPHAA W HEMOJEIPHAA KOBAJICHTHASA CBA3b,




ANIEKTPOOTPHUIIATEILHOCTh, HOHHAs CBSI3b, HOH, KATHOH, aHUOH,

CTCIICHDb OKHCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

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

«MaJIple» U «OOJIBIITHE) Neproabl

3.4

packpsiBaTh cmbich [lepmomumueckoro 3akona .M. Menpneneesa:
JACMOHCTPUPOBATH MOHUMAHUC HCpHO}IH‘IGCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX DJJIEMCHTOB OT HUX IIOJOXKCHHA B HepI/IOI[I/I‘{CCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTHh  O0O3HAuUEHUs, KOTOpbIE HMEIOTCS B  Talmmie
«Ilepmognyeckass  cucrema  XuMu4Yeckux  anemeHto .M.
MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsija sjapa, oOImee Yucio

AJIEKTPOHOB U pacnpeeNieHHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

OIIpCHACIIATh CTCIICHDb OKHCJICHUSA DJIEMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

3.7

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

HEOPraHN4CCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

1.1

PacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHI: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJIUTBI, 3SJICKTPOJIUTHYCCKAA AUCCOLMANNs,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMBIe n H606paTI/IMLIe pcaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIILHBIC pcaKknuy, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKaAa CBA3b (KOBaHeHTHaH, HOHHaAas,

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




XUMHYECKON peaKkuu

1.2

HWIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHN U

IMPUMCHATH 3TU MMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh yPaBHEHUS AJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LIEJIOYEH M COJIEM, IIOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKUUd

WOHHOTO OOMEHA

1.4

PaCKpBIBATh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKImﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHii

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIIUHU

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

COETMHEHU S

2.1

XapaKTePHU30BaTh (OMUCHIBATE) OOIINE U CTICIIM(PUICCKUE XUMUICCKHE
CBOWCTBA TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPKIast OIMUCAHUE
puMepaMy MOJIEKYJSIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOITUX

XUMHUYECKUX PEaKIi

2.2

COCTaBJISITh YPaBHEHUS PEAKIHMH, MOATBEP)KIAIONINX CYIIIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH IPOTEKAHUA XUMHYECCKHUX npeBpameHI/Iﬁ B Pa3JIMYHbIX

YCIIOBUAX

2.4

cleoBaTh IpaBWaM TMOJIb30BAHUS XMMUYECKOW TOCyIol H
nabopaTopHbIM O0OpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpaleHHs C
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIHMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUUYECKUX OMBITOB IO TMOJYYCHHIO U COOUpaHUIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEILIECTB: pPACMNO3HABATH ONBITHBIM IMYTEM XJIOPUA-,
Opomua, uoauna, kKapbonar, ¢Qocdar, cumukar, cyabdar,
TUJIPOKCUMOHBI, KaTHOHBI AMMOHHS, MOHBI H3YyYCHHBIX METAJJIOB,

MMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

[To Teme: «XuMuS 1 OKpyXKarolas cpeia»

3.1

PACKpBIBATH  CMBICII  OCHOBHBIX XHMHWYCCKUX MOHSTHM: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBLIC OIICpAllUA MBICITUTEIIBHOM JACATCIIBHOCTH —




aHaJIM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUEe, CHUCTEeMaTH3alHUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBSI?)GI;'I —  JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHMHUYCCKHUX peaKL{Hﬁ; GCTGCTBGHHOHay‘-IHBIG
METOJIbI TIO3HAHUS — HaOINIOJICHUE, W3MEpPEHUE, MOJICTUPOBaHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HU YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

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

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumuueckre »dieMeHThl. CHMBOIBI XHUMHYECKHX

351eMeHTOB. [IpocThie U c10XkKHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yIEHUE

1.4

Xumudeckas ¢popmyina. BaqeHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYJIsipHast Macca. MaccoBast J0JIsl XMMHUYECKOTO 3JIeMEHTa

B COCIMHCHUH

1.5

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

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

dusznyeckue U XMMHYCCKHE SBJIICHHSA. XHMHYCSCKas p€akuusa u eé IIPpU3HAKHU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XHUMHYECKHE YpaBHCHUS. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMHYECKUX Peaklnid (COeTuHEHMs, pa3IoKeHNs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0M, C TIPAaBUIIAMHU
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1abopaTOPHBIM
o0opynoBaHHEM, H3y4yeHHE M ONUCaHUE (PU3UYECKHX CBOMCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIlUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeNa C KHUCJIOTOM) SBJICHUN, HAONIONEHHWE U OIMUCAHUE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuii (paszloKkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3lIoKeHUe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKeie3a ¢ PaCTBOPOM

comu meu(ll), uzyuenue cnocob6oB pazaenecHus: cMeceit (C MOMOIIBI0 MarHUTA,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHA MACCHI, CO3[aHUE MOJCIIEH

MOJIEKYII (I1apOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYeckne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcuapl. [Ipumenenue kuciopoaa. CriocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NPOMBIIUICHHOCTH. Kpyrosopot

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALIMSI KUCIOpoJa

2.2

TemnoBoil 3P PexT XuMMHUUEeCcKol peakuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
W SHIOTEPMHUUYECKHE PeaKIMU. TOIUIMBO: YroJib MU METaH. 3arpsA3HEHUE BO3/1yXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bomopox — sneMeHT m mpocToe BemiecTBO. HaxokieHne BOgopoja B TPHPOJE,
¢dur3uYecKie W XMMHYECKHE CBOWCTBA, INPUMEHEHHE, CIIOCOOBI TIOJTyYeHHSI.

Kuciote! 1 conu

2.4

Monsipabiit 00b€M ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHHUSM

2.5

duznueckue CcBOWCTBA BOAbl. Boga kak pactBopuTeiab. PacTBOpBL
Hacelimiennbie 1 HEeHaCHILEHHBIE PACTBOPBL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 1oisl BellecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupoJe U B XKU3HH dYenoBeka. Kpyrosopot
BOABl B TpUpOJe. 3arps3HeHHe NpUpoIHBIX BoA. OxpaHa U OYHCTKA

IIPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmdyeckux coeauHenuid. Okxcuapl. Krnaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUYECKHE

CBOMCTBA OKCHOB. HonyquI/Ie OKCHIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYeCKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. duszmueckue u
XUMHYECKHE cBoOMcTBa KHCIOT. Psan aktmBHOocTh MetauioB H.H. beketosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

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

ITony4yenue coien




2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxkapa), 03HaKOMJIEHHE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
BoJjiopoa ¢ okcuom meau(ll) (Bo3MOKHO MCTIOJIL30BaHUE BUCOMATEPHUAIIOR),
HaOmoJeHne 00pa3lioB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJABI C MeETaulaMd (HATPUEM M KaJlbLIUEM)
(BO3MOXKHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpack MHJIMKATOpPOB B pacTBOpax KHUCIOT U IIeJoYell, Hu3ydeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «Baxueimue kiacchl HEOPTaHUYECKUX

COEIUHEHUI)

[Tepunoauueckuii 3akoH u [leproaudeckas cucteMa XUMHYECKUX 2JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHN

3.1

[lepBpie MOMBITKH KIACCUPUKALUMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYINIax CXOJHBIX AJIEMEHTOB (IIENOYHBbIE U IIEIOYHO3EMENbHbIE METalIbI,
TaJIOT€Hbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yioT amdoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 3iueMeHToB /. 1.
Menneneena. KopoTkonepuonas u JUIMHHOIIEpUOTHAS bopMBI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
Ilepuonsr m rpynmbl. PU3WYECKUN CMBICIT TMOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CoCTaB aTOMHBIX Aaep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XMMHYECKMX DIIEMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

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

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM M IIEPUOJAM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. J[.U. MenneneeB — y4€Hblid U

Ipak1aHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IHaTGHI)HOCTL XUMHUYECKUX dJIeMEeHTOB. MloHHAas CBA3b

3.6

Crenenpb okuciieHus. OKHCIUTEIIEHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIICCCBI

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THUIPOKCUIA LHHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WJUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluu pa3iokKeHUsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuXx 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3M. KJ'IaCCI/I(I)I/IKaI_II/I}I U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JINYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMUYeCKUX peakluid 10 pa3iu4HbIM MpU3HAKaM (TI0 YUCTY U
COCTaBy Yy4yacTBYIOIIMX B pEaKUMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo

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




[0 Yy4acTHUIO Karajnu3aropa). OK30- U OHAOTEPMUUYECKHE  PEAKIUHU,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM pPaBHOBECHHM.
@akTOppl, BIMAIOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

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

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNUU. DJIEKTPOJIUTHI U HEDIEKTPOJIHUTHI.
Kartnonsl, aHnoHpl. MeXaHN3M IUCCOIMAIMU BENIECTB C PA3IMYHBIMU BHJIAMU
xumMudeckoi cBs3u. Ctenenpb aucconuanuu. CHIIBHBIE U CITA0bIe AIEKTPOJUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHMS PEAKIIMA MOHHOTO OOMEHa,
MIOJIHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHMsS peakuuid. CBONCTBA KHCIIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHUH 00 DJICKTPOJUTHYCCKOU

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

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEelIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB U HeMmeTalioB (rpadura u
anMasa), CJIOHBIX BEHIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peaklud OT BO3ACUCTBUS pPa3IMUYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHHE  DIIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  Ipoliecca
JTUCCOLMAlMM  KHUCIOT, 1MIeio4Yel u  cojiell (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peakluii HOHHOro 0OMeHa (00pa3oBaHUE OCaJiKa, BIICICHHE Ta3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WUJUTIOCTPUPYIOIINX MPUMEPHI OKHUCIUTEIHLHO-
BOCCTAaHOBUTENBHBIX peakUui (TOpeHHe, Peakiui pPaslioKEeHUs, COCTUHEHMUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

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

ConsiHas KMCIIOTa, XUMUYECKUE CBOWMCTBA, MOJIy4eHHUE, MpUMEHeHue. JlelicTBre




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuabpl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHToB VIA-rpymmbel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MPCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHasl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ A XUMHYECKHE CBOMCTBa
(oOmume Kak MpeAcTaBUTENs Kiacca KHCIOT U crerupuyeckue). XuMUYecKue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4YeHHUs CepHOM
KHCJIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. Haxoxnenue cepel U €€ coeMHEHUN B Mpupoje. XUMHUYECKOe
3arpsi3HEHNE OKPYXKAIOIIEH Cpebl COSAMHEHUSMHU CEepbl (KUCIOTHBIE IO/,

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

2.3

OO6miasi xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIECHUS. A30T, pacpoCTpaHEHUE B PUPO/IE,
(bu3mvecKkne U XuMHUIecKkre cBoicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMS, UX (U3NYECKUE U XHMMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KHCIIOTa, €€ IOJIy4yeHue,
¢usznueckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYecKoe 3arps3HeHUE OKpYKarolen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHUE BO3yXa, TOUBBI

1 BOJOEMOB)

2.4

docdop, amnorponHsle Mogudukauu (ochopa, Gu3MUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, ¢GuU3NYecKUe Hu
XMMHUYECKHE CBOWCTBa, mMoiydyeHue. lcmonp3zoBanue QocdaroB B KauecTBe

MUHEpaJIbHBIX YA00peHUH

2.5

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoJ, auIOTPOIHBIE
MOAU(DUKAIIMY, PAaCHpPOCTpaHEHUE B TMpUpPOJE, (U3NYECKHe U XUMUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupone. OKcuisl yriepona,
ux (uznyeckue M XUMHUYECKUE CBOICTBA, JEHCTBHE Ha YXUBBbIE OPraHU3MBI,

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




yraepoaa(lV); rumote3a rmo0anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONM, MX (PU3NYCCKUE W XUMHUYCCKUE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucrnons3oBanue Kap6OHaTOB B 6I)ITy, MCIUIMHC, MMPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriepoga (MeTaH, 3TaH, OJTHWJIEH, AaleTUJIEeH, 3TaHOJ, TIJMIEPHH, YKCyCHas
kucnota). Mx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU
yeloBeKa. MarepualbHO€ €IMHCTBO OpPraHMYECKUX M  HEOpPraHMYeCKUX

COEIMHEHUI

2.7

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

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

2.8

XUMHUYECKUN JKCIMEPUMEHT: HW3y4deHHE OOpa3IOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUA-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBIThI, OTPAXKAIOIIUE
(bM3MYEeCKre U XUMHYECKHE CBOMCTBA rajIOTCHOB U MX COCAMHEHHUH (BO3MOXKHO
WCITOJIb30BAaHME BHJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpaslamM XJIOpUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpa3iaMu cepbl M €€ COCAMHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHANIOB); HAOIIOJEHHWE TIpolecca
oOyriuBaHUs caxapa MoJ JIEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoJeHue mpu3Haka eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIOJBb30BaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U (HOCHOPHBIX yHOOpEeHUit; moaydeHune, cooupaHue, pacrno3HaBaHue U
U3y4eHUE CBOMCTB aMMHaKa; IMPOBEJCHUE KAuE€CTBEHHBIX pEakUUi Ha HOH
aMmMoHHMsT u  (docdar-uOH ¥ U3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMO/ICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, ¢yuiepeHa; O3HAKOMIJIGHHE C TIPOIECCOM

azicopOMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB HX IMPOTEKAHUS; O3HAKOMIIEHHE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Mertannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKA XMMHUYECKUX AJIEMEHTOB — METAVIOB HA OCHOBAHUU UX
nonoxenus B Ilepmoaudeckoil cucreMe XuMHUYecKHx dsnemMeHtoB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKHE CBOMCTBa MeTauioB. O01Ire crocoObl MOTy4eHUS
MetaiioB. [loHsATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cUCTeME XUMHYECKUX
anementoB J[.MI. MeHneneeBa; cTpoeHHE UX aTOMOB; HaXOXKJICHHUE B MPUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCHABI HaTpus M Kaiaus. [IpruMeHeHHe IIeTOYHBIX METaUIOB M HUX

COEeIUHEHNN

3.4

IllemouyHo3eMenbHBIC  METAIbBI MarHUid W KajJblHMH: TOJIOXKCHHE B
[Tepuoaunueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXKJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxkueidmume coeauHEHUs KaiblUsA (OKCHUI, THIAPOKCHII,

conn). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUC aTOMaA; HAXOXKIACHUC B IIPUPOJCL. duznueckue u
XHMHUYECKHE CBOMCTBA aIFOMHUHUS. AM(bOTepHLIC CBOICTBa OKCHJA U rUApoKCHuaa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucteme xumuyeckux snementos /.M.
MenpneneeBa; CTpOEHHE aToOMa; HaxoXIeHue B mnpupone. Ddusznueckue u
XMUMHYECKHUE CBOMCTBa jkene3za. OKcHUIbl, THAPOKCUIBI U conu kene3a(ll) u

xene3a(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

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

uX (U3NYECKUMHU CBOMCTBAMH; H3yd€HHE DPE3YJIbTaTOB KOPPO3UU METAIJIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KajdblUd M HATpus C BOJOM  (BO3MOYXKHO
HCIIOJb30BAHUE BHJIEOMATEPHUAIIOB); HCCIEAOBAaHUE CBOWCTB JKECTKOM BOIBI;
npoluecca TOpEHUs JKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAUYECTBEHHBIX pEaKUUi Ha HOHBI
(Marausi, Kanplus, amoMmuHus, uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HAOJII0JIEHNE U ONMCAaHUE MPOLECCOB OKpAlIMBaHUS IJIAMEHW MOHAMM HATpus,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPUAIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHelne MeTanisl 1

nX COCIUHCHU

XHUMHS M OKpYKaroIias cpesia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemiecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBasi moMoms Mpu XUMHUYECKHUX OXKOTax M

OTpPaBJICHUAX

4.2

OCHOBBI ~ DJKOJIOTMYECKOM  TPAMOTHOCTH.  XHMHYECKOE  3arps3HECHHE
okpyxatome cpeapl [1/IK. Pons Xxumum B perieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpuponHble MCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IPOIYKTHI UX MepepabOoTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue o0pa3lioB MaTepuanoB (CTEKIO, CIUIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3y/bTaTaM
0a30BOro YpoBHsl OCBOCHHSI OCHOBHOI1 00pa3oBaTe/bHOM
NporpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIeH KyIbTypbl M MpPaKTHUYECKON
JEATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHMMAaHUEC MECTa XUMUHU CPEAN NJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHUYCCKUX peaKm/Iﬁ; YMCHHC HCIIOJIB30BaTh MOICIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax npodeccHOHANBFHON AESITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIUT OOY4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHaabHON AeSITeTbHOCTH
U cAenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEPEX0/ie Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHus

Bnagenue cucremMoil XMMHYECKHX 3HaHUH H YMCHHUEC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

Ba)KHEHINIME XUMHMYECKHE IIOHATHSA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHASA U
HEOJHOPOJHAs CMECh, OTHOCUTEJIbHBIE AaTOMHasi M MOJIEKYJIIpHas
Macchl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISPHBIN
00BbEM, OKCHJ, KHUCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYECKas
peakuus, PEaKUUH COCAWHEHUs, PEAKIUU PA3NOKEHUs, pPEeaKuu
3aMeIIeHUs, Peakiui OOMEeHa, TerUIoBO 3 (eKT peakiuu, dK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAcCCOBas OIS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBast 0 U MPOLIEHTHAs! KOHLEHTPALUs

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




opOutanb, paguyc aToMma, BaJEHTHOCTb, CTEHEHb OKHUCIICHUS,
XMMMYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBaJIEHTHas  CBSI3b, MOHHAas  CBsI3b, METAJNIMYECKas  CBS3b,
KpUCTAUIMYECKas pelérka (aroMHas, WOHHAs, MeTajuInyecKasi,
MOJIEKYJISIpHAsA), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJUTHYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEeaKIuHu,
CKOPOCTh XMMHYECKOW peakumu, karanmsarop, IIJIK, xkopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

CcOCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJIUTUUECKOU TUCCOIHAITIN

Brnanenue ocHoBaMu XMMHUYECKOW IPAaMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIC YAOOpEHHs, METAUIBI M CIUIABHI,
NPOAYKTHl TIepepadOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro Traza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsl OpTraHW3Ma YeJIOBEeKa; YMCHHE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XUMHWYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA W OKPYXKAIOMIYIO

MPUPOJIHYIO CPEdY

3.2

YMCHHUEC HUHTCIPUPOBATD XMUMUUYCCKHE 3HAHUS CO 3HAHHUAMU OPYIUx

yueOHBIX MPEAMETOB

3.3

HaJIM4Me OIbITa paboThl C PA3IMYHBIMU HUCTOYHUKAMH HH(pOpMaIUn
N0 XUMHMM (HaydHass W Hay4dHO-TIOMyJsIpHas JMTeparypa, CIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX
MMPpEBpaAlICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ s peuicHusd y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHOBaMU IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

SA3bIKa XMMHUU JJIS1 COCTaBJICHUS (POPMYJ HEOPraHHMUECKHX BEIIECTB,




YpPaBHEHUH  XMMHMYECKMX  pEaKUUH; OCHOBAMHM  XUMHUYECKOU

HoMeHkIatypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBACHATH CBS3b MOJOXEHHS 3jeMeHTa B Ilepuonmveckoit

CUCTCME C YHCIOBBIMU XApPAKTCPHUCTHUKAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsija sijapa, oOlee 4Yucio
JJICKTPOHOB), PACIPEACICHHEM JJICKTPOHOB IO JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenne O  NEPUOAMYECKOM  3aBHCHMOCTHM  CBOWCTB
XUMHYECKUX JJIEMEHTOB (paguyc aroma, JIEKTPOOTPUIIATEIBHOCTH),

6 MPOCTBIX ¥ CJIOXKHBIX BEMIECTB OT TIOJOXEHHS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAaX) M 3JICKTPOHHOTO CTPOCHUS aTOMa

7 YMeHne knaccupuIimpoBaTh:

7.1 XHMHUYECKHE DJIEMEHTBI

7.2 HEOPraHWYECKUE BEIIEeCTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTETIEHb OKHCIICHUS XMUMHYECKUX ASJIEMEHTOB, 3apsia

' HOHA

8.9 BHJI XHMHUYECKOW CBS3M W THUI KPUCTAUIMUYECKOW CTPYKTYpHI B

' COCTUHCHHIX

8.3 XapaKTep Cpebl B BOJAHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCJIMTE/Ib U BOCCTAHOBUTEIIb

9 YMeHHe XapakTepru30BaTh GU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOI, TIpaduT, anmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUil, Kajauii, MarHui,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX PacTBOpPoB (Boja,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metaioB |-1A rpynmn, amromunus, menu (l1), nunka, xeneza (Il u

' [11), okenasr yraepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3oTHcTas, a30THas,
(ocdopHas, yroapHas, KpeMHHEBask KUCIOTa U UX COJIH)

9.3 IPOrHO3MpPOBaTh M XapakTepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTL IMPOTCKAHNUA XUMHWYCCKUX

HpeBpameHMﬁ B pa3JIMYHbBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YDAaBHEHUS PEaKLUM, B

10
TOM YHCIIC:
10.1 peakuuii H'OHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XAMHUYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
' (Tpymnm) HEOpraHWYeCKUX BELIECTB
10.4 MOITBEPIKIAIONTNX TCHETUYECKYIO B3aUMOCBSI3b MEXK/Ty HUMH
11 YMeHue BIUUCHATh (IPOBOAUTH PACUEThI):
111 OTHOCUTCIIbHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIFO XHMHYECKOTO JIEMEHTA B COCTUHCHHIH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 0 YypaBHEHHUSM XHMMHUYECKUX pEaKIMid M HaXOIUTh KOJHUYECTBO
' BelIeCcTBa, 00bEM U Maccy peareHToOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMo3HaHWS (HaOmrojaeHue,
12.1 U3MEepeHHe, SKCIIEPUMEHT, MOJICTUPOBAHUE) ITPU U3yUCHHUH BEILIECTB U
' XUMHYECKUX SBJICHUH; yMeHHe c(hOopMynupoBaTh MpolieMy u
MPEUIOKUTH MYTH €€ pelIeHUs
s Oe3omacHOM pabOThl C XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKON
' MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM
npaBHiIaMy 0€30MacHOTO OOpAIEHUs C BEIIECTBAMU, UCIIOIb3YEMbIMU
B TMOBCETHEBHOM XKM3HU, MPAaBUIAMH MOBEACHUS B LIESIX cOepeKeHUs
123 3I0POBbSI M OKpYKAIOUIell MPHPOAHON Cpelbl; TMOHUMaHuEe Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3MBI OMPEIeNEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHUS W TMPEAOTBPALICHUS UX BPEAHOTO
BO3JCHCTBUSA
13 Hannune mpakTH4ecKMX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBIICHUS
CIEIYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHHEe U OnmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 0O3HAKOMIICHUE

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




WJUTIOCTPUPYIOIIUE TPU3HAKU POTEKAHUS XUMHUUECKUX PeaKLnii

13.2

U3y4eHHE CIIOCOO0B pa3/ieNieHus cMecel

13.3

NOJlydeHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIy4CHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHUE YIJIEKHCIOro rasa u

HN3YUCHHUEC €TO CBOI\/JICTB; MMOJIYYCHHUEC aMMHaAaKa U U3YUCHUC €CTO CBOIMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JIed

PacTBOPEHHOTO BEUIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (;rakmyca, METHIIOpaHXKa U
dbenondranenHa) I OMPEIETICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIej0Yei

13.6

WCCIIEJIOBAHUE ¥  OIMCAaHWE CBOWCTB HEOPTraHWUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHS KUCIIOT C METaUIaMH,
OKCHJIaMH  METAUIOB,  PacTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIyUCHHE HEPACTBOPUMBIX OCHOBAHHM;
BBITECHEHHE OJHOTO MeTajlyla JPYTMM W3  pacTBOpa  COJIH;
uccienoBaHue aM(OTEpPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3aa4 0 TEMaM: «OCHOBHBIC KJIACCHI
HEOPraHN4CCKUX COGﬂHHGHHﬁ)); (<3J'ICKTpOJII/ITI/I‘IeCKaH
AUCCOL A, «Baxnenmune HeEMETalUIBI W WX COCAUHCHUA»,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
IPOTEKAHUS peakiiii MOHHOrO OOMEHa; KauyeCTBCHHBIC PEaKIMd Ha
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OpOMHI-,
woaua-, cymbdar-, Qocdar-, kapboHaT-, CHIMKAT-AaHUOHBI,
TUAPOKCU-HOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIIHs, aJlFOMHHHS,

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

14

YmMmenne:

14.1

MNPEACTABJIATL  PE3YIbTATBI 3KCIICPUMCEHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, rpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATDL CBA3U MCKAY PCAILHO Ha6J'IIOIIaeMBIMI/I XUMHUYCCKUMH
SABJICHHUAMU U IPOLECCaMH, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

O0OBSACHSITH IIPpUYNHbI MHOFOO6p3.3PI${ BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHuTENIbHAS aTOMHAas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo 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 IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

Hepnozmqecm/lﬁ 3dKOH H HepI/IOI[I/I‘ICCKaH CHUCTEMa XHMHYCCKHUX JJICMCHTOB

H.N. Menaeneea. CTpoeHUE aTOMOB

2.1

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

HOMCPOB II€PpUOJa U I'PYIIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siiep. M3otombl. Dnextponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHEHHU CBOMCTB XMMHMYECKHUX 3JIEMEHTOB MEPBLIX TpéX
IepruoaoB, Kajlius, KaJlbIOUA (pazuzlyca ATOMOB, JJICKTPOOTPULATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U MUX COCIUHEHHM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

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

Meramnnueckas CBSI3b




3.2

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

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIE) 51
HecoJieoOpa3yrolye; OCHOBaHMN (IIENOYM U HEpPacTBOPHUMBIE OCHOBAHUSA);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

4.3

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

A HANPSHKEHUM METAJIOB

4.4

DuU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOIHBIX COCIUHEHUN HEMETAIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIa, AMMHAKA

4.5

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

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB IA-IIIA rpymn, mmbka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAaHMM M amM(OTEpHBIX THIPOKCHAOB (Ha mpuUMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyyeHue ocHOBaHUU U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOi, KpeMHUEBOH, yrombHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyuenue coneit

4.10

HonyquHe, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpPOOA, KHUCIOPOAAd, aMMMHAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I
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HonyquI/Ie aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. O6IJ_II/IC

CIIOCOOBI TMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

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

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TernoBoit 3G GeKT XUMUIECKON pEaKIiy, TEPMOXUMHUYECKIE ypaBHEHUsS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

5.3

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

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust 3EKTPONUTHUECKON AUcconMani. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXaroliasi cpeia

6.1

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

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYyXaromied cpeabl  (KUCJIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPeIOTBPALICHUS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

pa3pymIeHue O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHUS U MX COCAUHCHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeuHeHui. [IoHsTHe 0 KOPPO3UU METAIJIOB, OCHOBHBIE

CITIOCOOBI 3allUThI UX OT KOPPO3UU

6.4

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

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

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUSA 00 OpPraHrMvCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yrjiaepoaa (MeTaH, 9TaH, 9THUJICH, AalCTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOI) J10JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM
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