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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuMsl, IPEACTABIECHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCITUTAHMS U ¢ YUYETOM KOHIIEMIIUU MIPENoAaBaHus yueOHOTo nmpeaMeTa « XuMuUsi»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
o0y4yeHUsi, BOCHHUTAHUS M PA3BUTUS OOYy4YAIOIIUXCS CPEACTBAMHU Yy4eOHOro
npeaMerTa, yCTaHABJIMBAET o0si3aTesIbHOE IpPEAMETHOE COJIEpKaHMe,
NpeayCMaTPpUBAET paCHpPEICICHUe €ro Mo KilaccaM U CTPYKTYpUPOBaHHE IO
pasieliaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU CoZIepKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHH C  Y4ETOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4eOHOro  TMpoliecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydJarouuxcsi, OMNpeNeNsieT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHusA, a Takke TpeOOBaHUM K
pesynbrataM oOy4YeHHs] XUMUU Ha YPOBHE IeJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XUMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrparoT (GopmMuUpyeMble XUMHUEH TMPENCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUM W 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS TIIOO0ATBHBIX
npoOJjieM 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 W TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsL/1a HA €AMHCTBO MPUPOJIBI U YETOBEKA, SIBISICTCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00YyUYaIOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
cColep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHUEM 0a30BOM HayKH XMMHUM HA ONPENIEIEHHOM 3Tare eé
Pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBI TMEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa cojepkaHusi MPOrpaMMbl MO XUMHHU C(PopMHpOBaHA HAa OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepkaHue CKIIaJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOEHUHU aTOMa U XMMHUYECKOU CBSI3H;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYCHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHSA K JIpyromMy, BBINONHAS (YHKIIUU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW NpHUPOIbl, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOoJaM IO3HaHUs B Hayke. V3ydeHue XUMHUM MPOUCXOJIUT C MPUBJICUEHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyX alomuil MHUpY,
«buomnorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy w3ydeHWn XUMHH TPOUCXOAUT (OPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTH 4YEJIOBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUIYCCKUX TMOJOKEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKka HayKH, B



MPUOOIIEHNH K HAyYHBIM MeETOJaM IIO3HAHWsS TIPH HW3YYCHUU BEIIECTB W
XAMHUYECKUX peaKiuii, B JOPMHUPOBAHUN W PA3BUTHH TTO3HABATEIHHBIX YMCHHUHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUHU MpaBuil Oe3o0macHoro oOpalieHus ¢ BEllecTBaMU B
IIOBCETHEBHOM KU3HMU.

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

— (GOopMHpOBaHHE MHTEJUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEHICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSIM KH3HHU;

—  HAmnpaBlI€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TMO3HABAaTEIbHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX MTPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM MEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE JUIs
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH M OILEHUBATH SIBIICHUS
OKPYXAIOIEr0o MUpa, HCMOJb3Yysd 3HAHUS U OMbIT, MOJyYCHHbIE MPH H3yYCHUU
XUMHH, TPUMEHSTh HMX TpPH PEHICHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEATEIbHOCTH;

— ¢opMupoBaHue y O0Oy4arolmUXCsi TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUS TEHHOCTH XHMHYECKUX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTHUYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYAOBOM JESATENBHOCTH B HENAX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOIIEYEIOBEUYEeCKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUis M HANpPaBICHHOCTH IalbHEHIIETO
00yJeHHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIsi W3YYCHHS XMMHH Ha YypPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena um BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHsTHE O MeToMaX MO3HAHUA B XUMHUHU. YHCTHIE BEIIECTBA U CMECH.
Cnoco0sI pa3jeneHus cMecen.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENIbHAss aTOMHasi Macca.
OtHOcuUTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMHUUYECKOro AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmyiam
XUMUYECKUX COETUHEHHM.

@u3NUecKne U XUMHUUYECKUE SBJICHUS. XUMHUECKasl PEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKINi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B 1a0OpaTOpuu U
npuéMaMu oOpaleHusi ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YyUYEHHUE M ONHCAHHE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (FOpPEHHE CBEYH, MPOKAJIUBAHUE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUM, HaOIIOJCHUE U
OMKMCaHUE TMPU3HAKOB MPOTEKAaHHUS XUMHUUYECKUX pEaKlUMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIIOM Oapusi, pa3iokKeHUE TUIPOKCHIA
menu (1) nmpu HarpeBanwum, B3auMoIelicTBUE kene3a ¢ pacTBopom coiu meau (I1),
M3YYCHHE CTOCOOOB pa3/eNieHHs] CMECEH: C TIOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BBITIAPUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEICHIE OYNUCTKUA IMOBAPEHHOM
COJIM, HAOMIOJEHHWE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsSI MAacChl, CO3/JaHHE MOJENe MOJEKyl
(LIapOCTEPIKHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BelecTBo. Haxoxknenwe kuciopojga B mpupoae, (GU3MYECKMe U XUMUUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopona. CrnocoOs



MOJIy4YeHUsT KHUCIOpoJa B JabOpaTopuud U MPOMBINUIEHHOCTH. KpyroBopor
KHUciopoaa B mpupoje. O30H — amioTponHas MoAr(pUKAIUs KUCIOPOoaa.

TeroBolt >P(peKT XUMUYECKON peakluu, TEPMOXMMHYECKUE YpaBHEHMS,
9K30- M DJHJIOTEPMHUYECKHE pEaKUUH. TOIIMBO: Yroib M MeETaH. 3arpsA3HCHHE
BO3JlyXa, YCUJIEHHE MMApHUKOBOTO 3P eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojse, ¢GU3MYECKUe W XUMUYECKHUE CBOMCTBa, MPUMEHEHHE, CIOCOObI
nosryyeHust. Kuciaortsl u conu.

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

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji4 BEUIECTBA B PACTBOPE. XMUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpOB B MmpupoOJie UM B KU3HU 4elioBeKa. KpyroBopoT BOJibl B MPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3yroniue  (OCHOBHBIC,  KHUCJOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenkinatypa okcumoB. @Duznyeckue W XUMHUYECKHE
cBOMcCTBa OKCUIO0B. [lonyueHne OKCuIoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. PuU3NUEeCKME M XMMHYECKHME CBOWCTBA
ocHoBaHui. [losryuenrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. HomeHnknarypa kucior. Ousndeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktuBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tony4enue comei.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOJAOM HW YCIOBHUS BO3HHUKHOBEHUS U
MpeKpalieHuss TopeHus (Mokapa), O3HAKOMJIEHHE C oOpas3laMu OKCHAOB U
OMHMCAHWE WX CBOWCTB, IOJYy4YEHUE, COOMpAaHHE, pACNO3HABAHWE W H3YYCHHE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bogoponaa ¢ okcuaoM meau (1)
(BO3MOXHO KCIOJIb30BAHHE BUICOMATEPHUATIOB), HaOMI0AEHUE OOpa3lOB BEUIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJIIAMHU
(HaTpueM ©  KanbliueMm) (BO3MOXKHO HCIIOJB30BaHHE BHIEOMATEPHAIIOB),



HCClieIOBaHUE OOpa3lloOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuaa menu (1) ¢ pacTtBopoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMH, PEAKUMN HEWTpAIM3alUU, MOJIYy4YEHUE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajlla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a/ad no TeMe «BakHelnne KIacCchl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIHUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIC METaJIIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepnoguueckoit cucrtembl xumuueckux 3nemeHToB [[. M. MenneneeBa. [lepuobl
u rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000704YeK aroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonuueckout cucremsl J[. WM. Menneneea. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepuoanueckon cucreme JI. M. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAITIMYECKUX CBOMCTB M0 TPYIIaM U IEPUOIaM.

3nauenue [lepuoanyeckoro 3akona u [lepuognueckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB Uil pa3BUTHS Hayku W npaktuku. JI. M. MenaeneeB — y4y€HbIA U
rpaXkJ1aHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lloHHAs CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iponecchl okucaeHus u BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHWHKA C PacTBOpPAMU KHUCIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX — MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pa3ioxKEHUsl, COSTUHEHU).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK Y TMOHSITUM, SIBIAIOIINXCS CUCTEMHBIMU JJIsI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, KiIaccudpukalus, MNEePUOJUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKUE BEIUYWHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJAOB, KajlMsi, KalbLHUs U UX
COEMHEHNUI B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIjioBoMy d(ddekry, 1o
U3MEHEHUIO CTENEHEH OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB, MO0 OOpaTUMOCTHU, IO
Y4acTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKIIUH, TEPMOXUMUUYECKUE
ypaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKHX peakiusx. [[oHATHEe O TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. llonsitue o karanuse. [loHsTre 0 xuMuueckoM paBHoBecur. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMHUYECKOM PpEAKIMH W TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkiuu. CocraBnenue YpaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMAIMUA BEIIECTB C PA3JIUYHBIMH BHIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIEHHbIE HWOHHBIE ypaBHEHHsA peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMUW W COJIM B CBET€ TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura M anMasa), CIOKHBIX BEIECTB
(XJopuja HATpHs), UCCIETOBAHNUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIuu
OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DICKTPONPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  HCTOJIB30BAHWE BHJICO MaTEpUaOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKA  TMPOTEKaHUS  pPEeaKIuid  HOHHOTO  OOMeHa
(oOpa3oBaHMe oOcajka, BbIIEIEHHE Tra3a, oO0pa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuy pas3ioKEHHs, COCAUHEHUS), PACIIO3HABAHNE HEOPTAaHUYECKUX
BEIIECTB C IIOMOLIBKD KA4EeCTBEHHBIX pEaKkIUd Ha HMOHBI, pEIICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha [PUMEPE  XJIOpa
(B3auUMoOJIeiiCTBME C MeETaUIaMU, HEMETaUlaMH, Iejo4amu). XJIOPOBOJOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHM3M 4YeJIOBeKa. BaxkHelmue XJIOpUAbl U HX
HaxO0XJIEHUE B IIPUPOJE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/IA U CePhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTIOPOaa
U cephl. XuMudeckne cBoicTBa cepbl. CepoBOJOpOMa, CTpoeHHE, (PU3HUECKHE U
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, ¢U3MUYECKHE M XHUMHUYECKHE CBOMcTBa (0O0mIuMe Kak
MpEeACTAaBUTEN KJlacca KHUCJIOT M crenudpuueckue). XHUMHUYECKHE PEaKIlu,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIYYEHHUsSI CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCA0ThI. COJIM CEPHOUM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TpUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

O6mas xapaktepuctuka 3iaemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETNIEHH OKUCIEHHUS. A30T, paclpoCTpaHEHUE B MPUPOJE,
dbuzndeckue u XumMuieckue cBoiictea. KpyroBopor azora B npupoje. AMMHUAK, €ro
dbu3YecKre 1 XUMUYECKUE CBOMCTBA, MojaydeHue u npuMmeHenue. Coim aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOMCTBA, mpuMeHeHre. KauecTBeHHast peakius Ha
WOHBI aMMOHMsI. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OlIMEe Kak TMpeACTaBUTENs Kiacca KHCIOT U crheuuduyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKpYXalollel cpefibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MOuBbl M BonOEMOB). Docdop,
ajutoTporHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue (pochartoB B KauecTBe MUHEPATbHBIX YAOOPEHHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJIEHUs.  YTJIepoid,  aUIOTPOITHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B Mpuponae, (HU3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriaepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHUE W TpPUMEHEHHE. DKOJIOTMYeCKHUe MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a r1n00ambHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YrompHas KUCIOTa U €€ CONU, X (PU3NUECKHe U XUMUYECKUE CBOWCTRA,
nojiyueHue U TnpuMeHeHue. KayecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriaepona (MeTaH, 3TaH, 3THIECH, All€TUJIEH, STaHOJI, TITUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HWCTOYHUKK YTIEBOAOPOAOB (yroyib, MNPUPOAHBIA Ta3, HEDTH),
NPOAYKTHI WX TepepadoTku (OEH3WH), WX POJb B OBITY W TPOMBIIIICHHOCTH.
[TonsiTe 0 OGMONOTrMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OelKax, yriaeBojax — U UX
poJii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XMMHYECKHE CBOMCTBA, TOJYy4YEHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcune kpemuus (1V) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTU. BakHelue CTpouTeIbHbIE MaTepHallbl: KEepaMUKa,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPHUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJCHUE KAU€CTBEHHBIX PEAKIUA HAa XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKAHHUS, OMbBITHI, OTpakarouue (PU3NUECKUe U XUMHUYECKHE CBONCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpHUAOB (TAJIOTEHUIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXHO  HCIIOJB30BaHUE
BUJIeOMaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIoZicHHWEe TpU3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYCCKUMU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpasaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIyYeHHE,
coObupaHue, pacro3HaBaHWE ¢ H3YYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHHUS U (ochaT-uoH U HU3yUYEeHUE MPU3HAKOB
UX NMPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IPOIIECCOM  aIcOPOLIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM TMPOTUBOTAa3a, MOJIyYeHUE, COOMpaHue, paclio3HAaBaHUE U M3YUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT H
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxxHelmne HeMeTaIbl U UX COCTUHECHUS Y.

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nonoxeHus B llepuonnyeckoin cucreme xumudeckux saemeHtoB . W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psia
HANPSDKeHU MeTaioB. OU3NYECKHEe U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CIOCOOBI TIONy4YeHHUS] MeTayioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
CcrocoObl 3amuThl UX OT Kopposun. CraBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIJIEHHOCTH.

[[lenounble MeTauibl: MoJiokeHUEe B [leproanmyeckoil cucTeMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJIBI MArHUM M KaJbLMM: IIOJIOKEHHE B
[Tepuonnueckon cucreMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUECKUe U XUMUYECKHNE CBOMCTBA MATHUS
U Kanblusa. BaxHeimume coeauHeHUs Kalnblus (OKCUI, THAPOKCHUI, COJIH).
XKéctkocTh BOABI U CLIOCOOBI €€ YCTPAHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B npupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOEHHE aToMa, HaxXoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xkemne3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHME C oOOpa3llaMM METAJUIOB M CIUIABOB, MX (HU3MYECKUMU
CBOICTBaMH, H3yUYE€HHE PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHJA
KaJupllusi W HaTpusg C BOAOW (BO3MOXHO WHCIIOJB30BAaHHWE BHJIEOMATEPHUATIOB),
UCCJIEJOBAaHNE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHHS Kelie3a B KHUCIOPOJE
(BO3MOXHO  HCIIOJB30BaHWE  BUIEOMATEpPUATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblUs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOAEHME U OMUCAHHUE MPOIECCOB OKPAIIMBAHHMS
IUJIaMEHW WOHAMHU HaTpus, Kajiusg M Kaublus (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIEeOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHNE YKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «Baxueimue
METAJUIBI U UX COCAUHEHUS.

XuMHS M OKpPYKAOIIasA cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHNE BEIIECTB W XMMHYECKUX peaknuii B ObiTy. IlepBas momomp mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHLIeHTpauus Beects, aanee — [1JIK). Poiap XxumMuu B pemieHun 3KOJI0THUECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmnuwie ceasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHATHUM, SIBJSIOMINXCS CUCTEMHBIMH JJI1 OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIaccuukamus, MNEePUOJAUYHOCTh, HAOIOJACHUE,
AKCTIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3¢ PeKT, TeXHOIOT U, MAaTEPUAIIBI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUN 3apsi, IPOBOJHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIMYECKas
peméTrka, criaBbl, (U3UYECKUE BEIMYUHBI, CIUHMIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yIOOpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, IUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
M0JIE3HBIE MCKOIAEMBbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOydYeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIUTATEIbHOU JE€SITEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHd W HOPMaMH TIOBEJACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXKAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJEeAWI0, MOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHON HMH(OpMaLUE O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOUCTBE MHpa U 0OIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPUECKOM W JPYyruxX  BUJAX
JeSTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JESTEIHHOCTU MPHU
BBITIOJTHEHWU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOU JeATETBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE U IIOCTYIIKM CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTaBISIOLINE
OCHOBY JIJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTWHBI MHpA, TPEICTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

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



JUTEPaTypor, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAaMHU HH(DOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMPaBICHHOCTH M YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUS KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pOBBI 00pa3 >KWU3HU, OCO3HAHUE IOCIEJICTBHN U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUSI),
HEOOXOAMMOCTH COOJIFOJICHUST TIpaBW  0€30MacHOCTH MpHU  OOpalleHUU C
XUMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBIOOD
UHAUBUAYATHHON TPACKTOPHUH MPOIOJDKEHUS 00pa30BaHUs C YUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPo¢deCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHMS, TOHUMAHKE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MUecCKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOEHUS
npaBWII 0€30TMIACHOTO TMOBEACHUS TP padoTe C BEIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJydaeMble MPU H3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed UX pEILIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHECA UM B MO3HABATEIIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUS] OOIICHAY4YHbIE TOHATUSA (3aKOH, Teopus,
MIPUHIIKII, TUTIOTE3a, (PAKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOpbIe
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



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

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TOHSITHN (BBIACTSATH UX XapaKTEepPHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHSATHSIMHU), UCIOJIH30BAThH
MOHSITHUS JJIs1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KJIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TPOIIECCE TMO3HAHUSI TMOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEeMbIE B XUMHH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MpU PElIeHUH Y4yeOHO-TT03HAaBATENbHbBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH,  OOINME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3BI TIO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKICHHUII;

NpUOOPETeHNE ONBITa MO IUIAHWPOBAHUIO, OpPraHU3allMd W TIPOBEICHUIO
YUYCHUUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOII0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 10 pe3yJibTaTaM MNPOBEAEHHOTO OMNbITA, UCCIEAOBAHUS, COCTABISATh OTUET
0 MpojeIaHHoMN padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POpPM MpE/ICTABICHUS, NMOTYy4aeMyl0 U3 pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XUMHUUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodbusi, pecypcbl HMHTepHETa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4€OHBIX M MO3HABATENbHBIX 3a/1a4 ONpPEAEIEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEIBLHO BHIOMPATh ONTUMAIbHYIO (pOpMY IpeacTaBlieHus UHpOpMauu U
WUTIOCTPUPOBATh pElIaeMble 3a/Jaud HECJIOKHBIMU CXEMaMH, JuarpaMMami,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JAESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOpPTAa HA COCTOSIHUE OKpY’Kalolledl NpUupoaHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  IO3HABATEILHOM
NESTENBbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JelaTh MPe3eHTAIUIO
PE3YNIBTATOB BBIMOJHEHUSI XMMHUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OTIbITA,
1a60paToOpHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBPHOM WM MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJIeHHs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMBbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, OIpeAelieHHe KpUTEPHUEB IO OIEHKE KadecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIC YUeOHbIC 1eliCTBUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PENICHHs] YIEOHBIX U
[O3HABATEIbHBIX 3a/1a4, CaMOCTOSTEIBHO COCTaBISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JEHUCTBUM MPU BBINOJHEHUM 33JaHUM C YYETOM
IOJIyY€HHsI HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOW paboueil MNporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYAalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CHOCOOBI



NEUCTBUM, BUIBl JESATEIIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpNpEeTalny, MNpeoOpa30BaHUI0 W MPUMEHEHUIO B Pa3IUYHbIX YYE€OHBIX H
HOBBIX CUTYaIUsX.

K xonIy oOyuenus B 8 ki1acce npeiMeTHbIE PE3ybTaThl Ha 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSITHI: aTOM, MOJIEKyJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(ogHOpOIHASI U HEOJHOPO/AHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJUYECTBO BEUIECTBA, MOJb, MOJSpHas Mmacca,
MaccoBasi JI0JIsl XUMHUYECKOI0 3JIEMEHTa B COEMHEHUH, MOJIIPHBII 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHMsI, XMMHUYECKasl peakiusi, KiacCU(UKaIMs peakuui: peakuuu
COCIMHEHHUS, pEaKUUu PA3TOKEHUs, pPEaKUUd 3aMEIICHUs, peaKluu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
AIpO aTOMa, OJJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTalb, paIUycC
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS W HEMOJspHAas KOBAJCHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBas JOJisI BELIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

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

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

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BEUIECTB K OMNPEAECIEHHOMY KJIacCy COEIMHEHUN IO
dbopMymnaMm, BHI XHUMHYECKOW CBsI3W (KOBaJICHTHAss W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSAX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh INOHUMAHUE NEPUOJNYECKONM 3aBUCUMOCTH CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT UX NoJiokeHus B llepnoguueckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynmna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJbpIIME TEPHUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00IIee YUCIO SIEKTPOHOB
U pacrpeeieHUe UX Mo 3JIEKTPOHHBIM CI0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HCOPTraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHHS XHUMHYECKUX IMPEBpAIICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSPHYIO M  MOJIIPHYHO MacChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COCIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Ui M3Y4YEHUS CBOWCTB
BEIIECTB W XUMHUYECKHX PEaKlUi, eCTEeCTBEHHO-HAYYHBIE€ METO/IbI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleloBaTh  MpaBWIaM  TOJIb30BAaHUS ~ XUMHYECKOW  TOCYIOM U
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHSIMHU TIO BBINOJTHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB MO TMONYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BEMmIECTB (BOJOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUH:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKYJa, HWOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, ABJECKTPOJIUTUYECKAs IUCCOLMALMS, pPEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amotponusi, aMmpOTEPHOCTh, XUMHUECKasl CBs3b (KOBaJCHTHAas, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaUIMYecKas peumi€Tka, KOppo3us METalljIoB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTh 3TU MOHATHS MIPY ONKUCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeQuHEHUN 1o ¢opMmyrnam, BHUJ XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHUS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», Maible W OONBIIME TEPUOJBI, COOTHOCHTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneleHie HX 10 O3JCKTPOHHBIM CJIOSIM), OOBICHATH oOIIue
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U HX COCJUHEHHUH B
npejiesnax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE Peakiuu (MO0 YHMCIy M COCTABY YYAaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMU MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH PA3IUYHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX IMPEBPAIICHUA B Pa3JTMIHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIbHYIO MOJCKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XUMHMUYECKOW  MOCYAOW  H
nabopaTopHBIM O0OpYIOBAaHUEM, a TakKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTH  PEAKIMH, MOATBEPXKIAIONIME  KAueCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, CyibdaTr-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIC OTEPAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0/IeHNe, U3MEPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT (peanbHbIl U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (PPOBbBIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
XuMusg — BakHas 00J1acTh
1.1 eCTeCTBOSHaHVH T 5 2 https://m.eds00.ru/ASR9T4T6X
HpaKTI/I‘-IeCKOI/I ACATCIBbHOCTHU
yeJIoBeKa
B
1.2 CHLECTRA 1 XHMUHCCKHE 15 1 https://m.edso0.ru/JOM9V8V8D
peakumn
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
B .K !
2.1 O3AYX. BACIOPOL. LIOHATHE 6 https://m.edsoo.ru/Q5A8K5W8Y
00 oxcruaax
B !
2.2 OAOPOAL. LIOWATHE O 8 1 https://m.edso0.ru/C4H8K6T8E
KHCJIOTaX U COJISIX
Boma. P ! o
2.3 OAta. FAcTBOpRL. LIOWATHE O 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBaHHUSIX
2.4 OcHOBHbIE KI1ACCH! . 11 1 1 https://m.edsoo.ru/L3F4AR7GOT
HEOPraHMYECKUX COCTMHEHHIMA
Hroro no paszneny 30

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



https://m.edsoo.ru/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
XuMudeckasi CBS3b.
3.2 OxucauTensHo- 8 https://m.edsoo.ru/W8CO0T2E7K
BOCCTAHOBHUTCJIbHBIC PCAKITNN
Hroro mo pazgeny 15
PesepBHOE BpeMs 3 https://m.edso00.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
[ToBTOpEHUE OneHue 3HaHU
11 PTOPCHIE H YITTYDIICHIE SHAtiH 5) 1 https://m.eds00.ru/GO9M5W9J3T
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca
O
19 CHOBHUHe 3aKOHOMEPHOCTH XUMHUYIECKAX 4 httos://m.edsoo.ru/R37906GAG
peakuuit
DIEeKTPOIUTHYECKA cconuarnus.
1.3 P Kt AMCCOUTANIT 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMUYECKUE PeaklMy B pacTBOpax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 B partep 4 1 https://m.edso0.ru/FOWINIF5V
aneMeHToB VIIA-rpynmnsl. ['anorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 https://m.eds00.ru/S7TL7MIL7S
COeIMHEHUS
OO01as xapakTepuCcTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCTMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa 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 COeAUHEHU S

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 BeniecTBa n maTepualnbl B KHU3HU YEJTOBEKa 3 https://m.edso0.ru/Z3S8T1Q8K
Wroro mo pazueny 3
PesepBHoe Bpemst 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
[Ipenme . Po
1 PE/MCT XHMEH. 07b XHMIH B 1 https://m.edso0.ru/J4C2V8M9V
JKU3HHU 4YenoBeka. Tena u BemecTa
ITo € 0 MeToJax Mo3Ha
2 TUITHE O METOAAX HOSHAHIA B 1 https://m.edso0.ru/P1O8A5C6T
XUMHH
[IpakTnueckast pabora 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 DIIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUHMHUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocTble U croKHBIE BElleCTBa https://m.edsoo.ru/H2W7W8P3A
ATOMHO-MOJIEKYJIIPHOE YUYEHHUE https://m.edsoo.ru/EODIL5N1N
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XuMudeckas hopmyia. 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

duznyueckre 1 XUMHUYIECKHE
SIBIIeHUS. XUMHUYecKas pCaKknuus

https://m.edso00.ru/S2R3H7N6C

15

[Ipu3Haky ¥ ycinoBUs NPOTEKAHUS
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/W9S8Y7722Z

18

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

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIii-
sHImKIoneaucT. O0oO0IEHNE U
CHCTEMAaTH3alMs 3HAHUI

https://m.edsoo.ru/C2T2E6W6V

20

KonTtponsHas padota Nel mo reme
«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
okucieHus, ropeaue). Ilouarue o6
OKCHJIaX

https://m.eds00.ru/O0Q4H1UST

23

CriocoOpl MostyueHust KUCIopoia B
1a00paTOPUH U MPOMBIIIIICHHOCTH.
[Ipumenenne kuciopoaa

https://m.edsoo0.ru/F8Q2D2X3H

24

TenoBoii 3¢ ekt xumuueckoin
peaxkuuu, IoHATHE O
TEPMOXHUMHYECKOM YpaBHEHHH,
9K30- ¥ SHJOTEPMHUYECKHUX
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 Bojopoaa. [Ipumenenue
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 «llonmydyenue u cobupanue
BOJIOPOJIA, U3YUCHHE €O 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 PEaKI[MU 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/ESUSH1WS8V

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/E9X4K8F7W

48

I'eHeTn4eckas CBSI3b MEXKITY
KJIacCCaMH HEOPraHUYECKUX
COEUHEHNN

https://m.edsoo.ru/HOU5D6A0C

49

O000I11IeHNE U CUCTEMATH3ALMSI
3HAaHUU

https://m.edsoo.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 siaep. M30TOmb!

https://m.edso0.ru/C90Q907Z73C

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 OBAICHTHAL HOLIpHaAA 1 https://m.edsoo.ru/GON4H4J6F
XUMHUNYCCKAAa CBA3b
K

63 OBAICHTHAL HEMOAPHAA 1 https://m.eds00.ru/R5Q417S5K
XUMHUNYCCKAAaA CBA3b

64 CreneHpb OKUCIEHUS 1 https://m.eds00.ru/S8U900D4B
0 -

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

66 OKUCIUTEIN U BOCCTAHOBUTEIU 1 https://m.edso0.ru/M3D0OP4C9Y
Peseprubrit ypok. O6001eHNE 1
CHCTE 7|

67 MCTEMATH3AMI SHARMH 0 TEME 1 https://m.edsoo.ru/S2R4S8M7N
«Ctpoenue atoma. XuUMUYECKast
CBA3bY»
Pese 7 . O600menne

68 SCPBHbII YPOK © EH e 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
peaxiuii o pa3anyHbIM
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 U
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

ITonsaTue o TuapoIm3C coJielt

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

KonTponeHas padota Ne2 o teme
«QIEeKTpOoInTHYECKAs
aucconuanus. XUMHUECKUe

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. ConsHast
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
MMOJIY4YCHHUEC, IPUMCHCHUE

https://m.edsoo0.ru/\VOY2L8YO0S

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-rpynmbl

https://m.edsoo.ru/U5K5E8DOV

23

AnnoTponHsie MOIU(pUKALIUN
cepbl. Haxoxxnenue cepsl u e€
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 MoJIy4eHHs 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 OKPYXKAIOLIEH Cpeabl
COEJIMHEHUSIMU CEPBI

27

Briuncienue MmaccoBor 10U
BBIX0/1a IPOAYKTA peaKU

https://m.edsoo.ru/T5H5M5C6Q

28

OO01as XxapakTepucTUKa
aneMeHTOB VA-rpynmnsl. A30T,
pacnpocTpaHeHue B IpUpPoJe,
(1)I/ISI/IT-IGCKI/IG U XUMHWYECKHE
CBOMCTBA

https://m.edsoo.ru/J9X6K5E5P

29

AmMuak, ero usnyeckue u
XUMHYECKHE CBOIICTBA,
MOJIy4EeHUE U IPUMEHEHHE

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/A4S5F4U0OM

32

Hcnonp3oBaHue HUTPATOB U
COJIE aMMOHHSI B KAUECTBE
MUHEPAJIbHBIX YI0OPEHHIA.
XHUMHUECKOE 3arps3HEHUE
OKpY’KaroIlen cpeJibl
COCMHEHUSIMHU a30Ta

https://m.edso0.ru/G7Y4Q1J6P

33

®ochop. Oxeun docdopa (V) u
¢docdopHas kucnora, GuU3nIeCcKe
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
ynoOpenuii. 3arps3HeHne
MIPUPOTHOM cpenpl hochaTamu

https://m.edsoo.ru/M4G5H1P30

35

Yraepoa, pacipocTpaHEeHHE B
npupojie, GuznvecKkue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

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

yriepoaa (IV)

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
3aJ1a4d 1mo TeMe «BakHeue
HEMETAIIBI U UX COCTUHEHUS

https://m.edsoo.ru/Y8B8SR2E1J

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. MeTrajuindeckas CBsA3b

43 https://m.edso0.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
45 110 YPaBHEHHUSIM XUMHYECKUX https://m.edso0.ru/F9S7U4G5C
peaKuuii, €CJI OJTMH U3 PEarecHTOB
COIEPKUT IPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB https://m.edso00.ru/U4T6B8L6C
47 [llemouHbIC METAILIBI https://m.edsoo.ru/ESNOF6H7A
48 OKCHJBL H THAPOKCHABI HATPHS I https://m.edsoo.ru/Q5F4A8Z0U
KaJus
49 menoqumeMeﬂbHuHe MeTaLIbt = https://m.edso00.ru/R9G4H2L5S
KaJbLIUi ¥ MarHuit
50 Baxneiue coequHEHUS KaJIbLIU https://m.edsoo.ru/B5B6S0F6R
51 O6O6erHHe 1 CHCTEMATHSATIA https://m.eds00.ru/Z8S2E1Y6W
3HAHUM
52 HKECTKOCTS BOZBI 1 CTIOCOOL €8 https://m.edsoo.ru/U4F1V1P9K
YCTpaHEHHUS
IIpakTuyeckas padora Ne 6 o
53 TeMe "JKECTKOCTEL BOBI U METOIbI https://m.edsoo.ru/T6EQU213W

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/12ROK4COE

57

OKCI/II[I)I, THAPOKCHUABI U COJIN
xenesa (II) u xxeneza (I1I)

https://m.edsoo0.ru/U2B913V0Q

58

O0001IEHNE U CUCTEMATA3 AN
3HAHUH

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

59

[IpakTueckas 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 H30BITKE WIIH
COJICPXKUT IPUMECH. Brrancienus
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
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

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 XHUMHUYECKHX TOHITHH: aToM,
MOJIEKYJIa, XHMHYECKHI JJIEMEHT, IPOCTOE BEMIECTBO, CIIOXKHOE
BEIIIECTBO, CMeCh (OIHOPOJHAS W HEOJHOPOJHAsS), BaJCHTHOCTD,
OTHOCUTENIbHAas aTOMHas M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BELIECTBA, MOJb, MOJISIpHAash Macca, MaccoBas J0Jsi XUMHYECKOIro
JJIEeMEHTa B COCAUHEHUHU, MOJISIPHBIM 00BEM, XHUMHUYECKas peaKius,
KJacCU(PUKAIMS ~ peakUuid:  peakiuu  COCAMHEHHUS,  pPEaKIHUH
pa3NoXKeHUsl, peaklUMH 3aMELIEHUs, peakuuu oOMeHa, D5K30- U
SHAOTEPMHUYECKUE pEeaKIUU, TEeruioBol 3¢ GeKT peakiuu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIHsI) B pacTBOPE

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHX NOHATHH U

IMPUMCHATD OTU IIOHATHSA IIPU OITMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYIO CHMBOJIMKY JIsI COCTAaBJICHUSA (bOpMy.]'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 PpCaKIIUU (HO qUuClly U COCTaBy

YUYaCTBYIOIIMX B peaKIH BEUIECTB, 10 TeII0BoMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYISIDHYHO W MOJIIPHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATE MACCOBYIO JIOJIF0O XMMHYECKOTO 3JIeMEHTa 1o (opmyre

COCOUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO J1OJIIO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUSA — HAOJIOJCHHUE,
U3MEpPEHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (pealbHbIi U

MBICJICHHBIN )

[To Teme: «BaxHelmue npeIcTaBUTEIM HEOPTraHUYECKUX BEIIECTB)

2.1

PaCKpbrIBaTb CMBICII OCHOBHBIX XWUMHWYCCKUX TIOHSTHH: OKCHnI,

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 IpaBWJIaM  IMOJb30BAaHUS XUMHYECKOW TMOCyIoll U
1abopaTopHbIM OOOpYIOBAaHUEM, a TAKXKE IpaBWIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH I10 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB IO TMOJIYYCHHIO U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMpeAenéHHOM MaccoBOM Jojel  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB INEIOYEd M KHUCIOT C TOMOIIBIO

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

2.7

IMPOBOAUTDH paC‘{éTLI 10 YpaBHCHUIO XHMHUYECKOH peaknuun

I[Io Teme: «llepmommueckunt 3akoH u Ilepuogmueckas cucrema
xumuyeckux snemeHtoB [[. . MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTCIHHEIC peakum»

3.1

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

XUMHYCCKas CBA3b, IOJSIpPHAA W HEMOJEIPHAA KOBAJICHTHASA CBA3b,




ANIEKTPOOTPUIATEILHOCTh, HOHHAs CBS3b, HWOH, KAaTWOH, AaHUOH,

CTCIICHDb OKHCJICHUA

3.2

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

3.3

OTMCBHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢Gopmy llepmommaeckoit
CUCTEMBl XMMMUYECKHUX D3JEMEHTOB: pa3Iu4aTh MOHITHUS «TJIaBHAS
noarpynna (Arpymma)» u «mnobounas mnoarpynna (brpymma)y,

«MaJIple» U «OOJIBIITHE) Neproabl

3.4

packpsiBaTh cMbich Ilepmommueckoro 3akona .M. Menpgeneesa:
JACMOHCTPUPOBATH NOHUMAHUC nepno;mqecxoﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECKUX DJJIEMCHTOB OT HUX IOJOXKCHHA B Hepnom&qecxoﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAuUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«llepmognyeckass  cucrema  XxuMuuyeckux  asnemento .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 9JIEMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

3.7

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

HEOPraHN4CCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

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

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

1.1

PacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHI: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, 3SJICKTPOJIUTHYCCKAA AUCCOLUANNs,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMBIe n HeO6paTI/IMLIe pCaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIILHBIC pcaKknuy, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJICHTHa}I, HOHHAas,

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




XUMHYECKON peaKkuu

1.2

HWIUTIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUN U

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

1.3

COCTaBJIAITh ypPaBHEHUS JJIEKTPOJUTUYECKON JUCCOLMALMM KHUCIIOT,
HIEJIOYEH M COJIEM, IOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEaKLUH

WOHHOTO OOMEHA

1.4

PaCKpBIBATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKImﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHii

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKknu

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

COETMHEHU S

2.1

XapaKTePHU30BaTh (OMUCHIBATE) OOIINE U CTICIIM(PUICCKUE XUMUICCKHE
CBOWCTBA TIPOCTBIX W CIIOKHBIX BEIIECTB, TOJTBEPKIas OIMUCAHUE
pUMepaMy MOJIEKYJISIPHBIX ¥ HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIi

2.2

COCTaBIIATh YPaBHEHUS PEAKIMM, MOATBEP)KIAIONINX CYILECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHHA,
BO3MOXHOCTH INPOTEKAHUA XUMUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUAX

2.4

clenoBaTh IpaBWIaM  IMOJB30BAaHUS XUMHYECKOW TMOCyIoll U
1abopaTopHbIM OOOpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUH C HHCTPYKIMSIMH I10 BBIIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB MO TMOJYYCHUIO U COOHMpaHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEILIECTB: pPACMNO3HABATH ONBITHBIM IMYTEM XJIOPUA-,
Opomua, wuoaua,  Kapbonar, ¢Qocdar, cunmukar, cyabdar,
TUJIPOKCUMOHBI, KaTHOHBl aMMOHHS, HMOHBI HM3YYEHHBIX METaJUIOB,

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 OCHOBHBIC OIICpalun MBICITUTEIbHON ACATCIIbHOCTH —




aHaJIM3 MW CHHTE3, CpaBHEHHE, O0O00OIIEHUE, CHUCTEeMAaTHU3aIHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBSI?)GI;'I —  JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX pCaKL[I/If/'I; eCTeCTBeHHOHayLIHBIe
METOJIbI TIO3HAHUS — HAOINIOJICHUE, HW3MEpPEHUE, MOJICITHPOBaHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

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 u BemecTBa. PU3NYECKUE 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

a51eMeHTOB. IIpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

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

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3anMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX E€IWHHUII BemiecTBa. Pacdérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

duznyeckue U XUMHYCSCKHE SBJICHUS. XHWMHYECKast peakuusga u eé IIPpU3HAKU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHUSI. KHaCCI/I(bI/IKaLII/IH

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

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW TIOCY/IOM, C PaBUIIaMU
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1abopaTOPHBIM
o0opynoBaHHEM, H3y4yeHHE M OMHUCaHHe (QU3NYECKHX CBONCTB 0O0OpasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIlUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeud, [MpOKaTMBaHWE MEIOHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJa C KHUCJIOTOW) SIBICHHM, HAONIOJEHHWE W OIUCAaHUE
MPU3HAKOB TMPOTEKAHMS XMMHUYECKUX peakuuii (paszloKkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3lIoKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Keje3a C pacCTBOPOM

conmu meau(1l), m3ydenune cnocoOoB pazieneHus: cMeceit (C MOMOIIBI0 MarHUTa,




¢bwIbTpoBaHUe, BBIIAPUBAHUE, AUCTHIULILUSA, Xpomarorpadus), mpoBeaeHUE
OUYMCTKH NIOBApEHHOM cOJM, HAOJIIOJEHUE U OIIMCAHHUE PE3YIbTATOB IIPOBEACHUS
OIbITa, WIIKOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENEH

MOJIEKYII (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — amemeHT u mpocrtoe
BemecTBo. HaxoxaeHue Kuciopona B MpHpoje, PU3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B J1a0OpaTopuul M TMPOMBIIIICHHOCTH. KpyroBopot

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALIMSI KUCIOpoJa

2.2

TemnoBoil 3P PexT XuMMHUUEeCcKol peakuu, TEPMOXUMHUECKUE YPaBHEHHUS, 3K30-
Y SHIOTEPMHUUYECKHE PeaKIuU. TOIUIMBO: YroJib U METaH. 3arps3HEHUE BO3/1yXa,

ycUJIeHUE MMApHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bomopox — sneMeHT m mpocToe BemiecTBO. HaxokieHne BOgopoja B TPHPOJE,
¢dr3uYecKie W XUMHYECKHE CBOWCTBA, IMPUMEHEHHE, CIIOCOOBI ITOJTyYeHHSI.

Kuciote! 1 conu

2.4

Monspabiit 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

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 mpupojJie W B XHU3HU yenoBeka. KpyroBopot
BOABl B TpUpOJE. 3arps3HeHHe NpUPOIHBIX BojA. OXpaHa U OUYHMCTKA

IIPUPOIHBIX BO

2.6

Knaccudukanus Heopranmdeckux coemuHennid. Oxcuapl. Kinaccudukarus
OKCHJOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amMQpOTepHbIe) U
HecolieoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE

CBOMCTBA OKCHOB. HonyquI/Ie OKCHIOB

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHni. PU3NYECKHE U XMMHYECKHAE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukamus kucnor. HomeHknatypa kucior. dusnueckue u
XUMHYECKHE CBOMCTBA KHCHOT. Psan axktuBHoctu MetaiwioB H.H. bekerosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT

2.9

Conu. Homenknatypa coneil. @u3nueckne M XMMHUYECKHME CBOWCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  BKCIIEPUMEHT: KAaueCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpPEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHUE C
oOpa3llaMM OKCHJOB U OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoa ¢ okcunom meau(Il) (Bo3MOXKHO MCTIOIB30BaHNE BUACOMATEPHAIIOB),
HaOmo/eHne oO0pa3loB BELIECTB KOJMYECTBOM | MOJb, HCCIIEOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABI C MeETaulaMd (HATPUEM M KaJbIUEM)
(BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), OIpPEAETICHHE PacTBOPOB
KHCIIOT M IIeJ0Yel C MOMOIbI0 HHAWKATOPOB, HCCIENOBaHHE OO0pa3IoB
HEOPraHMYECKHUX BEIIEeCTB pa3jMYHbIX KJIAccoB, HAONIOJEHHE HW3MEHEHUS
OKpack HWHIUKATOpPOB B pacTBOpax KUCIOT U IIeloYell, H3ydyeHue
B3auMoneiictBus okcuma meau(ll) ¢ pacTBopoM CepHON KHCIOTHI, KHUCIOT C
METaJJIaMH, PEaKIMid HEUTpaIn3aluu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOTO MeTajlyla JPYrdM M3 pacTBopa COJIM, peIIeHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelnine kiacchl HEOPraHUYECKUX

COEIUHEHUI)

[Tepunoauueckuii 3akoH u [leproaudeckas cucteMa XUMHYECKUX 2JIEMEHTOB
H.N. Menaeneea. CTpoeHre aToMOB. XUMHUYECKas! CBSI3b. OKUCIUTEIIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHN

3.1

[lepBpie MOMBITKH KIACCUPUKALUMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHBIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 3iueMeHToB /. 1.
Menneneena. KopoTkonepuoanas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumMuueckux dnemeHtoB J[.M. Menneneesa.
Ilepuonbr m rpynmbl. PU3WYECKUN CMBICT TMOPSAKOBOTO HOMEpA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX Anep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0OYEK aTOMOB MEPBLIX 20 XUMHYECKHX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

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

3.4

3aKOHOMEPHOCTH HM3MEHEHUs paJuyca aTrOMOB XUMHUYECKMX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TPYIIIaM M IEPUOJAM.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHUS Haykd W npaktuku. .M. MeHneneeB — y4€HbId U

Ipak1aHUH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (MOJdsipHasT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XHUMHUYECKUX dJIEMEHTOB. MloHHas CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIBHOBOCCTAHOBUTCILHBIC pCaKkuu. HpOIIGCCBI

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN JKCHEPUMEHT: H3ydeHHE O0O0paslloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJCHUCTBHE THUJPOKCHIA LHMHKA 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 aroMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUU 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 THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHUYECKON CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I U HOMCHKIJIaTypa HCOPTraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHUXCA K  PA3JIMYHBIM KilacCcaM HCOPraHN4YCCKUX COG,[[I/IHGHI/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 Yy4YaCcTHUIO Karajau3aropa). OK30- U OHAOTEPMUUYECKHE PpEaKIIuH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATHMBIX XMMHUYECKUX peakiusx. [lonsrtue o
TOMOTEHHBIX M F€TEPOreHHbIX peakiusax. [lonaTne 0 XUMU4YECKOM PaBHOBECHH.
@akTOppl, BIMAIOIME HA CKOPOCTh XHMHMYECKOM pPEaKUMH M IIOJIOKEHUE

XHUMHNYCCKOT'O paBHOBCCHUS

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE ~ pEakUuu,  3JICKTPOHHBIM  OajaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl C HCIOJIb30BAaHUEM METO/A

AJIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIMTUYECKON NUCCOLMALNUA. DIEKTPOJIUTHI U HEIIEKTPOIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M QUCCOLMAIMU BEUIECTB C PA3JINYHBIMU BHJIAMH
xumMudeckon cBs3u. Crenenpb aucconuanuu. CHIBHBIE U CTTA0bIe AIICKTPOIUTHI.
Peakiun nonHoro obmeHa. YCloBUsI MPOTEKAHHS pEaKIMii MOHHOTO OOMEHa,
MIOJHBIE M COKpAlIEHHbIE HMOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHCIIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHUH 00 DJICKTPOJUTHYCCKOU

nucconnanuu. KauectBeHHble peakiny Ha HOHBL. [ToHsATHE O THAPOIU3E CoJeit

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
pEelIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U HeMmeTalioB (rpadura u
anMasa), CJIOHBIX BEHIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOM peakiuu OT BO3JACUCTBUS pPA3IMYHBIX (HaKTOPOB;
UCCIIEJIOBaHHE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAllMM  KHUCIOT, IIeno4yeil M cojiell (BO3MOXKHO HCHOJIB30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
NPOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHHe OCaJlKa, BBIJCICHUE ra3a,
o0pa3oBaHUE BO/JIbI); OMBITOB, WJUTIOCTPUPYIOMIMX HPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEaKIUil (TOpeHHe, Peakiui Pa3ioKEeHUs, COCTUHEHHUS);
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 MfETalllaMu, HEMCTajlllaMH, menoann). XJ'IOpOBO,Z[OpOI[.

ConsiHas KHCIIOTa, XUMUYECKUE CBOWMCTBA, MOJy4eHHUE, MpUMEHEeHUE. [lelicTBre




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelue XJIOpuabl U UX

HaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHne u (pu3ndeckne CBOWCTBA
IPOCTBIX BELIECTB — KHUCJIOpPOJa M Cepbl. AJUIOTPOIHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMPEACTAaBUTCIIU
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

OOmrasi xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIECHUS. A30T, pacpoCTpaHEHUE B PUPO/IE,
(bu3mveckue U XuMUUYeckne cBoicTBa. KpyroBopotT a3ota B mpupoje. AMMUAK,
ero (usmyeckre U XMMUYECKHEe CBOMCTBA, MOJydeHHe W mnpumMeHeHue. Conu
aMMOHHMS, UX (U3NYECKUE U XHMMUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MMOJIydyeHue,
¢usznueckue W XUMHUYECKHE CBOiIicTBa (00IIME KaK MpelICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). VMcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yIOOpeHMil. XUMUYecKoe 3arps3HeHUE OKpYKarolen
Cpelbl COCTMHEHUSMH a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJOEMOB)

2.4

®docdop, amtorponHsie Moguukanuu dochopa, GU3NIECKUe U XUMHUCCKHE
cBoiictBa. Oxcun docdopa(V) u docdhopHas kuciora, QuUYECKHe U
XMMHUYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue ¢GocdaToB B KadyecTBe

MUHEpaJIbHBIX YA00peHUH

2.5

OOmast xapakrepuctuka 31eMeHToB I[VA-rpynmel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIUIEpOJ, aJIOTPOIHBIE
MOAU(DUKAIMK, PACIpPOCTPaHEHUE B MNpHUPOJE, (U3NYECKHE U XUMHUECKUE
cBoiictBa. Ancop6uusa. Kpyrosopor yriepona B mpupoae. OKcupl yriepona,
ux (U3NYeCKue M XUMHUYECKHE CBOMCTBa, JEUCTBHE Ha >KUBBIE OPraHU3MBI,

MOJYYCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE HpO6J'IeMLI, CBA3aHHBIC C OKCHIOM




yraepona(IV); runore3a rino0anbHOrO MOTEIUICHHUS] KIMMAaTra; IMapHUKOBBIM
addekr. YrompHas KucCioTa W €€ CONMU, UX (PUINYECKHE U XUMUYCCKUE
CBOICTBa, MOJy4YeHHE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
nonsl. Ucnons3oBanue Kap6OHaTOB B 6I>ITy, MCIHUIWUHE, IMPOMBIIIJICHHOCTH H

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TWJIEH, AUETHJIEH, 3TaHOJI, TJHIEpPUH, YKCYCHas
kucnota). X coctaB u xumuueckoe crtpoeHue. IloHste o OHOJIOrHYecKH
BAKHBIX BEIlECTBAX: XHpax, Oenkax, yrieBoJaXx — M HUX pPOJU B HKHU3HU
YyeloBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKUX M HEOPraHWYEeCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBOWCTBA, IMOJIyY€HUE U
npuMenenne. CoenvHeHHUs] KpeMHHUs1 B npupoje. OOmue mpeactaBieHuss oo
okcuzae kpemMHusA(IV) u kpemHueBoit kuciore. CHUIMKAThl, UX UCHOJIB30BaHUE B
OBITY, METUIIMHE, POMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xene300eToH. IIpoGnembr Oe3omacHOTO

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

2.8

XUMHUYECKUH SKCIEPUMEHT: H3y4eHHE OOpa3I[OB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MPOBEJACHUE KAUYECTBEHHBIX PEAKLUM Ha XJIOPHUA-
WOHBI W HaONIOACHUE IPU3HAKOB WX IPOTEKAHUS, OIBIThI, OTPAXKAIOIIUE
(bM3UYeCKre M XUMHUYECKHE CBOMCTBA raJIOTCHOB U MX COCIMHEHHH (BO3MOYKHO
WCITOJIb30BAaHME BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMH XJIOpUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOOpaslaMu cepbl M €€ COCAMHEHUSIMH
(BO3MOXHO  HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJEHHE Mpoliecca
oOyrinuBaHUs caxapa MOJl JeHCTBHEM KOHIICHTPUPOBAHHOM CEPHOI KHCIOTHI,
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynbhaT-uoH H HaOloJeHHWe NpHu3HaKa eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIOJBb30BaHUE BHACOMATEPUANIOB), OOpa3amMu
a30THBIX U GocPOpHBIX ynoOpeHuit; moaydeHue, cooupanue, pacro3HaBaHue U
U3y4eHUE CBOMCTB aMMHaKa; IMPOBEJCHUE KAuE€CTBEHHBIX pEakUUi Ha HOH
aMmmMoHHMsi u  ¢docar-uOH U U3YUYEHHE TPU3HAKOB UX MPOTEKAHHUS,
B3aMMO/ICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO
WCIIOJb30BAHUE BHUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTAUIMUECKUX
pemérok anMasa, rpaduta, ¢yuiepeHa; O3HAKOMIJIGHHE C TIPOIECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHUE, COOMpaHHe, PAaclO3HAaBAHWE M H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KayeCTBEHHBIX pEaKUWid Ha KapOoHAT- H
CWJIMKAaT-MOHbl W M3y4EHHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOJOYKLUHENH CHUIMKATHOM MPOMBILUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

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

Mertannsl 1 ux COCANHCHUA

3.1

OO011as XapakTepUCTHKa XMMHUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nojoxeHus B Ilepmoanueckoil cucTeMe XUMHUYECKHUX dnemeHToB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XMMUYECKHe CBOMCTBa MeTauioB. O01re cnocoObl MOTy4eHUS
MetaiioB. [loHsTHE 0O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, TIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cUCTeME XUMHYECKUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXJECHHUE B MPUPOJIE.
dusndeckrue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaywmsi). OKCUAbI U
TUAPOKCHABI HaTpus M Kanus. [IpuMeHeHHe IIEeJOYHbIX METAIOB M HX

COEeIUHEHNN

3.4

IllemoyHo3eMenbHBICE  METAIbBI MarHUid W KalbIUHA: IIOJIOXKCHHE B
[Tepuoaunueckoit cucreme xumuueckux anementoB .M. MenneneeBa; ctpoenue
WX aTOMOB; HaXOXKJICHHE B mpupojae. PU3NUEeCKHe W XUMHUYECKHE CBOMCTBA
MarHus W Kajabliusg. Baxkueidmume coeauHEHUs KaiblUsA (OKCHUI, THIAPOKCHII,

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

3.5

ANIOMUHHI: TIOJOKEHUE B HCpI/IOI[I/I‘IeCKOI‘/'I 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
XMUMHYECKHUEe CBOMCTBa keneza. OKkcuipl, TUApokcuiasl u coiu skene3a(ll) u

xene3a(Ill), ux cocras, CBOICTBA U IOTyYCHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT:. O3HAKOMIICHHE C O6p3.3LIaMI/I MCTAJIJIOB U CIIJIaBOB,

uX (U3MUECKUMH CBOMCTBAMH; H3ydy€HHE pE3YyNbTAaTOB KOPPO3UU METAJIOB




(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KajbllMsi U HATpus C BOJOM  (BO3MOXKHO
KCIIOJb30BAHUE BHJIEOMATEPHUAJIOB); HCCIIEIOBAHUE CBOWCTB JKECTKOM BOJIBI;
mpoluecca TOpPEHHs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKaHMsI KAYECTBEHHBIX PEAKIMIl HAa HOHBI
(MarHus, Kanblus, adroMuHus, uuHKa, xene3za(ll) u xenesa(Ill), memu(Il);
HAOJII0JICHNE U ONKCAaHUE IPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpus,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BMJIEOMATEpPUAIOB);
uccienoBaHue am(pOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNe SKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHelne MeTansl 1

nX COCIUHCHU

XHUMHS M OKpYKaroIias cpesia

4.1

HoBeie Marepuanbl U TexHoJoruu. BemecTtBa U mMaTepuaibl B IMOBCEAHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBhe. be3omacHoe uCnoab30BaHrE BEUIECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBas momoinp mpu XHMHUYECKHX OXKOTaxX 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

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHue o0pa3lioB MaTepuanoB (CTEKIO, CIIABbI

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 OOBEKTUBHON
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 cepax npodeccHOHaTbHON AESITETbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIUT OOY4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiieit npodeccuoHaabHON AeSITeTbHOCTH
U cleiaTh OCO3HAaHHBIM BBIOOP XMMHUHU KakK MPOGMIBHOTO IMpeaMera

IIpU NEPEX0/ie Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHus

Bnagenue cucremMoil XMMHYECKHX 3HaHUH H YMCHHUEC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHEHIINE XHMHYECCKUE IIOHATHS. XUMHYCCKHUM DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJJHOPOJIHASA U
HEOJHOPOJHAs CMECh, OTHOCUTEJIbHBIE AaTOMHasi M MOJIEKYJIApHas
Macchl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISPHBIN
00BbEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuus, PEeaKUUH COCAMHEHUs, PEAKIHUU PAIOKEHUs, PpEeaKuu
3aMeIIeHUs, Peakiui OOMEeHa, TeIrUIoBOi A (EeKT peakiuu, SK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCOBas OIS XUMHYECKOIO
3JIEMEHTA B CO€IMHEHUH, MACCOBAsl A0S M MPOLIEHTHAs! KOHLEHTPALUs

BCHICCTBA B paCTBOPEC, AApO aToOMa, BJICKTpOHHI:Jﬁ cliou aToMa, aTOMHasd




opOutanb, paguyc aToMa, BaJEHTHOCTb, CTEIEHb OKHUCIICHHUS,
XMUMHYECKAs! CBS3b, JIEKTPOOTPULIATEILHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJIEHTHas:  CBSI3b, MOHHAas  CBsI3b, METAJJIMYECKas  CBA3b,
KpUCTA/UIMYECKas pelérka (aToMHas, WOHHAas, MeTajuInyecKas,
MOJIEKYJISIpHAsA), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOJUTHYECKAsT  JUCCOLMALMS, peaklUMd HMOHHOro OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEeaKIuHu,
CKOPOCTh XMMHYECKOW peakumu, kKatanmsarop, [IJIK, xkopposus

MCTaJIIIOB, CITJIaBbI

2.2

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

CcOCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TeopHus, TEOPHS

AIEKTPOJIUTUUECKOU TUCCOIHAITIN

Brnanenue ocHoBaMu XMMHUYECKOW IPAaMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYuclie MHHEpalbHBIC YAOOpPEHHs, METAUIBl M CIUIABHI,
NPOAYKTHl TIepepadOTKU TPUPOJHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupomHoro raza, 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 XUMUUYCCKHUEC 3HAHUS CO 3HAHHUAMU OPYIUX

yueOHBIX MPEAMETOB

3.3

HaJIM4Me OIbITa paboThl C PA3TMYHBIMU UCTOUYHUKAMHM MHGOpMAaIUU
N0 XUMHMM (HaydyHass ¥ Hay4YHO-TIOMyJsIpHAs JIMTeparypa, CJIOBapH,

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 ocHoBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHUYCCKOI'O

SA3bIKa XUMUH JUISI COCTaBICHHUS (HOPMYS HEOPTraHMUYECKHX BEIECTB,




YpPaBHEHUH  XMMHMYECKMX  pEaKUUH; OCHOBAMHM  XUMHUYECKOU

HoMmeHki1arypsl (IUPAC u TpuBnanbpHO)

YMeHue oOBACHATH CBS3b MOJOXEHHS 3jeMeHTa B Ilepuonmveckoit

CUCTCME C YHUCIIOBBIMU XApPaKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsia sjapa, oOliee 4YHucio
JJICKTPOHOB), PACHPEIEICHUEM DJJIEKTPOHOB TI0 DJHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KATTUS U KATBIIHS
IIpencraBnenne O  NEPUOAMYECKOM  3aBHCHMOCTHM  CBOWCTB
XUMHYECKHUX DJIEMEHTOB (paguyc aTtoma, 3JIEKTPOOTPHUIIATEIBHOCTH),
6 MPOCTBIX ¥ CJIOXKHBIX BEMIECTB OT TIOJOXEHHS JIIEMEHTOB B
[Tepuoguueckoit cucreme (B MalbIX TEPHOJAX U  TJIABHBIX
MOATPYIIAaX) M 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMeHne knaccupuIimpoBaTh:
7.1 XHUMHUYECKHE DIIEMEHTHI
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 BEHIECTB (KUCIOPOJA, O30H, BOJOPOA, Tpadur, anmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUil, Kajauii, MarHui,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX PacTBOpPOB (BOJa,
aMMHUaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHUIBI
9.2 metaioB [-ITA rpynm, amromunus, menu (1), nmaka, xeneza (I u
' III), oxcuapr yrnepoaa (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucrasi, a3oTHas,
(ocdopHas, yroapHas, KpeMHHEBask KUCIOTa U UX COJIH)
9.3 IPOrHO3MpPOBaTh M  XapakTEpU30BaThb CBOMCTBA  BEUIECTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHUUCCKUX

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 OTHOCUTCIIEHYIO MOJICKYJISIPHYIO M 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 XHMHUYECKUX pEaKIMH M HaXOIJUTh KOJIUYECTBO
' BelIeCcTBa, 00bEM U Maccy peareHToOB WIH MPOJYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMoO3HaHHWS  (HaOmrozaeHue,
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 OKpYXKAIOUIel TPUPOAHOIN Cpenpl; MOHWMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KMBBIE OPraHU3MBI OMPEIeNEHHBIX
BEIIECTB, CIIOCOO0B YMEHBIICHUS M TMPEIOTBPALICHUS WX BPEIHOTO
BO3JCHCTBUSA
13 Hanvnune mpakTHuecKWX HaBBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CIEIYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHHE U OMHUcaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

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 5
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(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS U

LIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 IO 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
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPaX HOHBI: XJIOPHUI-, OpOMHI-,
woaua-, cynbdar-, docdar-, kapOboHaT-, CHUIUKAT-aHUOHBI,
TUAPOKCU-HOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIIHs, aJlFOMHHHS,

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

14

YmMmenne:

14.1

MNPEACTABJIATE PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJOB,
JA0Ka3aTCJIbCTB, rpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCKAY PCAJILHO Ha6J'IIOILaCMBIMI/I XUMHUYCCKUMH
SABJICHHUAMU U IPOLECCaMU, MMPOUCXOAAINIUMHA 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. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCHOICCTB. OTtHocHuTeNIbHASI aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHas Macca. MaccoBas J0JIA XUMHYECKOT'O 3JICEMEHTA

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. CTpoeHre aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XuMu4deckux sneMenton 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 XHUMHYECKHUX 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 TUIA KPUCTAJUIMYECKOW PEIIETKM M BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramwbl U ux

COCAMHCHU. MeTamisl U uX COCIMHCHU A

4.1

Knaccudukanus u HOMEHKIATYpa HEOPTAaHMYECKUX 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 XMMHYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

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

4.3

dusnyueckie W XUMHUYECKHE CBOMCTBA IPOCThIX BEIICCTB-MCTAJUIOB: JIMTUA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. :‘)J'IGKTPOXI/IMI/I‘ICCKI/Iﬁ

A HANPSHKEHUM METAJIOB

4.4

DuU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOIHBIX COCIUHEHUN HEMETAIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIa, AMMHAKA

4.5

dusznveckue M XMMHYECKHE CBOMCTBA OKCHUIOB HemeTauioB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ionyuenue

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB IA-IIIA rpymm, mmbka, memu(Il) u

xenesa(ll, II). [Tonydenne OKCUI0B METAIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAaHMM M amM(OTEpHBIX THIPOKCHAOB (Ha mpuUMepe
TUAPOKCUAOB aJIOMUHUS, JKene3a, UuHKa). [lomydeHwe ocHOBaHUU U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (hocopHOI, KpeMHUEBOU, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ume xuMuyeckue cBoiicTBa cpenux coeil. [lonydyenue coneit

4.10

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

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

411

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 YYaCTBYIOIIMX B PEAKIUU BEHIECTB, IO TEIIOBOMY 3(QeKTy, o

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 BOCCTAHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust 3EKTPONUTHUECKON AUcconMani. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U

HEINeKTPOJUTHI. CUITBHBIC U clTa0bIe AIEKTPOIUTHI. CTENneHb AUCCOIMAITIHI

5.5

Peaknun monHoro obmeHa. YCIOBHSI MPOTEKAaHUS PEAKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXaroliasi cpeia

6.1

BemiectBa u martepuansl B TOBCEIHEBHOM KU3HU 4elloBeka. beszomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX PEAKIUA B JTA0OpaTOpPHUH 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 momyctumas konreHTpamus BemiectB (IIJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpolieM. YcuieHue mnapHUKOBOro 3ddexra,

pa3pymIeHue O30HOBOI'O CJI0A

6.3

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

CITIOCOOBI 3allUThI UX OT KOPPO3UU

6.4

[IpuposiHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEPTh),

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




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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