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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOrO o0OIIEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe ¢enaepasbHOM paboyell TporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIMU MPENOJIaBaHusl Y4eOHOTO NpeIMeTa « X UMHUS
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii @enepanuu.

[Iporpamma mo xumuu AAET MPENCTABICHUE O LENAX, OOl cTpareruu
OoOy4eHHs, BOCHHUTAHUS U Pa3BUTHUs OOYYAIOMIMXCA CPEJACTBAMU YYEOHOTO
npeameTa, yCTaHABIIUBAET o0s3aTeNbHOE IpEAMETHOE COJIepKaHue,
npeaycMaTpuBaeT paclpesielieHue ero Mo KiaccaM U CTPYKTYpUpPOBaHHE TI0
pazienaM M TE€MaM MPOrpaMMbl MO XUMHHU, ONPEACNSIET KOJIMYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEA0BATEIbHOCTh  M3YUYEHHS] XHMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsA3€H, JIOTUKM y4eOHOTO MpOIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAesieT BO3MOXKHOCTH —MpeaMeTa IS
peanuzaiuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTEIbHOMN
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIEero oOpa3oBaHUs, a Takke TpeOOBaHUHN K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1ieJIel U3yueHUs NpeIMeTa U OCHOBHBIX
BUJIOB YYEOHO-IO3HABATEIbHOU JEATEIbHOCTH OOYYaroIIerocss IO OCBOCHUIO
y4eOHOTr0 CO/Iep>KaHMUs.

3HaHUWE XHUMHUHU CIY)KUT OCHOBOM i1 (hOPMHUPOBAHUS MHUPOBO33PEHUS
o0Oyy4arolerocsi, ero MpeACTaBICHUN O MaTEpUATBLHOM E€IUHCTBE MHPA, BAXKHYIO
poiib urpatotr GopMHpPyEMbIe XHUMHEH MPEACTABICHHUS O B3aUMONPEBPAILIECHUIX
PHEPrurd M 00 SBOJIOLMHU BEUIECTB B MPHUPOJIE, O MYTIX PEIICHUs TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTHYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYeT  peali3aliid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUS |
dbopMHUpOBaHUS KyJIbTYphI TUYHOCTH, €€ 0011eH U (HYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUpPOBAHHME MBIIIJICHUS U TBOPUECKUX CHOCOOHOCTEH
oOy4Jaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIESITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON JACSATEIIBHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI
I[ETIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00yJarOIInXcs;



crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOI'O OTHOILIEHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIaJ B 3KOJIOTHMUYECKOE
oOpa3oBaHHe 00YUYaAIOIIUXCSI.

JlanHple HampaBiIeHUS B OOyUYEHUU XUMHUU OOECIEUMBAIOTCS CHELH(PHUKOIM
colepKaHusl  yuyeOHOro  MpeAMeTa, KOTOpBIM  sIBISETCA  MEJarormyecku
aJIalTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUHU Ha ONpPENeNEHHOM dTane e
pa3BUTHUA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0O0ILET0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYyYaOIIMMUCS CUCTEMBbI MEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IIOHSATHN
OpraHUYECKON XUMUHU.

CrpyKkTypa coiepxaHHusi IporpaMMbl 110 XUMHUU c(HOpMHpOBaHa HA OCHOBE
CUCTEMHOI0 moaxoja K €€ mzyuyeHuro. ColiepaHu€ CKIIAJbIBA€TCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATUN O XUMHYECKOU
peakuuu. OO€ 53TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO NPUHIMUILY
IIOCJIEOBATENBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunonnueckoro 3akoHa /. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOCHHMH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBlIeHUN 00 JIEKTPOJIUTUYECKON JUCCOIMAIMM BELIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHS K JPyroMy, BBIIONHAS (QYHKIUH OOBSICHEHHS M IMPOTHO3HPOBAHHUS
CBOICTB, CTPOEHUS U BO3MOXHOCTEW NPAKTHYECKOTO0 NMPUMEHEHHSI U IOIYUYEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl 1O XUMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIONIEN HayYHOM KapTHHBI MHUPA B JIOTHUKE
e€ CHCTEMHOW MpUPOJbl, LEHHOCTHOIO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U
METOJaM IO3HAaHUs B Hayke. M3ydyeHWe XMMHM IPOUCXOAHUT C IPHUBJICUYECHHEM
3HAHUM M3 paHee U3YYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKarouid Mup»,
«buomorus. 57 knaccbe» U «Pu3uka. 7 Kjiaccy.

[Ipy wu3ydyeHHH XUMUU TPOUCXOIUT (OpMHpPOBAaHME 3HAHUNW OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NESATENbHOCTH 4YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHUU CHUCTEMbl XHUMHUYECKHX
3HAHUN — Ba)KHEHUIHX (PaKTOB, IMTOHATHH, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JOCTYNHBIX OO0OOIIEHUH MHMPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



NpuOOIIEHNH K HAayYHBIM METOJaM TO3HAHWUA TPU HW3YYCHHH BEIIECTB W
XUMHUYECKUX PEaKIHid, B ((OPMHUPOBAHMHN M PA3BUTHUU MO3HABATENBHBIX YMEHUHN H
UX T[PUMEHEHHH B Y4€OHO-TIO3HABATENIbHOW U Y4EOHO-HCCIEA0BATEIbCKOM
NeSITeIbHOCTH, OCBOCHUM NpaBHJI Oe30macHOro oOpalleHusi ¢ BellecTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI BAXKHOE
3HaY€HHE MPUOOPENH TaKHUe 1IeJd, KaK:

— (opMHUpOBAaHHE MHTEIUIEKTYaJIbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO PEIICHUH,
CHOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

—  HamnpaBJIICHHOCTh OOy4YeHUST HA  CHUCTEMaTH4YeCKOe MpUOOIIEeHHE
oOy4Yarommxcss K CaMOCTOATEIbHOM TMO3HABATEIbHOM MESITEIBbHOCTH, HAYYHBIM
METOJaM TO3HaHMS, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrnieyeHue yCIOBHM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaIOIIUMUCS
OTbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMH), MMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOwmEeld QYHKIMOHAIBHOW M  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSACHATP U OLICHUBATH SIBJICHHUS
OKpY’KaIOIlIEr0 MHUpa, WCIOJIb3ys 3HAHUSA U OMNbIT, MOJYYEHHbIE NPU H3YYEHUU
XUMHUH, MNPUMEHITh MX MPU PEIICHUH MpoOJeM B TOBCEIHEBHOW KU3HH H
TPYAOBOU IEATEIBHOCTH;

— (QopmupoBaHue y OOydarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHUMAaHUS LEHHOCTH XUMHYECKHX 3HAHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00Pa3HOro TOBEAEHUS B OBITY M TPYIAOBOM JIEATENHHOCTH B LENAX
COXPaHEHUs CBOETO 3710POBbsI U OKPYXKaIOIIEeH MPUPOAHOMN CPEbl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIMTAHUID HA OCHOBE YCBOEHHMS OOILIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIS M HANpPaBIEHHOCTU AaTbHEHIIEro
oOyJeHHUSI.

OO0miee YMCIO YacoB, OTBENEHHBIX [UIsl HM3YyYEHHs] XMMHUHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 JacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIBLHBIE XUMHYECKHE IOHATHUS

[Ipenmer xumuun. Poib XMMUU B KU3HHU YEJIOBEKA. XMMHS B CUCTEME HayK.
Tena wm BemecTBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHHE
BellecTB. [loHsiTHE O MeTOJax MO3HAHUS B XUMHUHU. UHCTHIE BEIIECTBA U CMECH.
Crioco0nI pa3eneHus cMeceit.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysia. BajgeHTHOCT aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKyJIsIpHas Macca. MaccoBasi 01 XUMUYECKOTO 3JI€MEHTa B
COEIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacCchl M 4YHCJIA CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacu€rel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

du3znuecKkre U XUMUUYECKUE SBJICHUS. XUMHUYECKasi peakius U €€ MpUu3HaKu.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxarms
XUMUYECKUX PeaKIuil (COeTuHEHNs, Pa3I0KEeHUs, 3aMEIIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBWjIaMu paboThl B Ja0OpaTOpUu U
npuéMaMu oOpamieHus ¢ J1adopaTOPHBIM 00OPYIOBAaHUEM, U3yUEHUE U OMHCAHHE
bu3nUecKuX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIOICHHE
¢busnueckux (IJIaBJIEHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJEHCTBHUE MeJa ¢ KUCIOTON) SIBJIEHUI, HaOII0eHUE U
OMHUCaHWE MNPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuid (pas3iioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pazioKeHHe THUIAPOKCHA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
U3Yy4YEHHUE CIOCOOOB pa3leeHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAaHUE, JUCTUIUISAIMS, XpoMaTorpadusi, MPOBECHUE OUYHUCTKU MMOBAPEHHOU
COJIM, HAOMIOJICHHWE W  ONHCAaHWE  PE3yJbTAaTOB  IPOBEACHUSA  OINBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:kHeiine npeacTaBuTe i HEOPraHMYECKUX BellECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 37aeMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B HpUpoAe, (DU3MUYECKUE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kucinopoga. CrocoOsbl



MOJIy4YeHUs] KHUCJIOpoJa B Jlaboparopud H HOpomblluieHHOCTH. Kpyrosopor
KHciopoza B mpupojae. O30H — alIOTponHasi MOAU(PUKALMS KUCIOPOIA.

TernoBoit 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- W SHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib M METaH. 3arps3HECHHE
BO3/lyXa, yCWJICHUE MapHUKOBOTro 3 (eKTa, pa3pynieHne 030HOBOTO CJIOS.

Bopopon — nsnemMeHT um mpocroe BemiecTBO. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noyuyeHus. Kucnotsl u comnm.

MonsipHbIii 006EM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHEHUSM.

@dusnyeckue CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HachlllieHHbIE M HEHACBIIMIEHHBIE pPacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BEleCTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHHS.
Ponb pacTBOpOB B MpUpPOJIE€ U B KU3HU 4eaoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus weopranmdeckux coeaumHeHuii. Okcuabl. Kiaccudukamms
OKCUJOB:  coseoOpa3ytonue (OCHOBHBIE, KHUCIOTHBIC, aMOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcujoB. Dusnyeckue U XUMHUYECKHE
CcBOMCTBa OKCHUOB. [loryduenrne okcuaoB.

OcHoBanusa. Krnaccudukanuss OCHOBaHWN: INENOYM M HEPACTBOPHMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHMi. PU3MYECKHE W XMUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XAMUYECKHE CBOMCTBAa KucCIOT. Psan aktuBHoctn MmetaimoB H. H. bekerosa.
[lony4deHne KHUCIIOT.

Conu. Homenkiarypa coneil. @u3nueckue U XMMHYECKUE CBOWCTBA COJIEH.
[Tonyuenue conen.

I'eneTnyeckas CBSI3b MEXKIY KIACCAMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE ONPEICIICHUE COJIEPAKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHUE CBOMCTB KHUCJIOpOja, HaOI0IeHne
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS W
MpeKpaileHus TopeHust (Mmoxkapa), O3HAKOMJIEHHWE ¢ o00pa3llaMu OKCHUJIOB H
ONMMCaHWE WX CBOWCTB, MOJy4YEHUE, COOMpPAHHUE, PACMO3HABAHUE U HU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojoposaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITOJIb30BAaHUE BUJEOMATEPUATIOB), HAOII0IeHNE 00pa3lioB BEIIECTB
KOJMYECTBOM 1 MOJb, HCCIIEOBaHUE OCOOEHHOCTEH pacTBOPEHUsS BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MacCcOBOW J0Jield pacTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOJIBI C METAILIAMHU
(HaTpueM #  KajblmeM) (BO3MOXHO HCIOJB30BaHHE BUICOMATEPUATIOB),



UCClIeIoOBaHMEe O0pa3loB HEOPraHUYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaO0JII0ICHNE U3MEHEHUsI OKPACKU MHAMKATOPOB B pacTBOpPax KUCIOT U LIEIOYEH,
uzydyeHue B3zaumojenctBud okcuga meau (II) ¢ pactBopom cepHOl KHCIOTHI,
KHCJIOT C MeETajUlaMHi, pPeakluil HEeUTpalu3aluH, IOJy4YeHHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOT0 METaJlla JPYTMM W3 PacTBOpa COJIM, PELICHUE
DKCHEPUMEHTAJIBHBIX 3a/lad MO TeMme «BaxHelmne Kiaccbl HEOPraHUYECKUX
COEIMHEHUI.

Ilepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OxuCcINTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KJIACCU(PUKAMKU XUMHUYECKHX 3JeMeHTOB. [lonstue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METAILIbI,
TaJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yrT aM(POTEPHBIC OKCUIBI
Y TUAPOKCHUBI.

[Tepuoanueckuil 3akoH. [lepuoguyeckas cucremMa XUMAYECKUX AJIEMEHTOB /.
HN.  MengeneeBa.  KopoTkomepuonHas u  JJIMHHONepuoAHas  (OpMbI
[lepnognueckor cucteMbl Xumuueckux 3nemeHToB . Y. Menneneesa. Ileprnozsl
u rpynnbl. OuU3nYecKuil CMBICI MOPSAJIKOBOIO HOMEpA, HOMEpPOB MeEpUoAa U
IPYIIIBI AJIEMEHTA.

Crpoenne atromoB. CoctaB aToOMHBIX sAnep. M3oronsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04€K aTOMOB MepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Iepunonnueckoin cucremsl J. M. MeHnneneeBa. XapakTepuUCTUKa XUMHYECKOTO
AJIEMEHTA 110 ero noyoxxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyNraM U Mepuoaam.

3nauenue [lepunogmyeckoro 3akona u [leprnoanueckoin CUCTEMBbI XUMHYECKUAX
AJIEMEHTOB I pa3BuThs Hayku W npaktuku. J[. M. MenaeneeB — ydéHbI U
rpaKJaHuH.

Xumuueckass cBs3b. KoBasieHTHass (MoJjsipHass M HENOJISApHAsi) CBS3b.
DNEeKTPOOTPULATETLHOCTh XUMUYECKHUX JIEMEHTOB. MloHHAas CBA3b.

Crenenp  okucieHHs.  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchl OKMCIEHUS U BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCcnepumenm:

U3ydyeHrue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aMMOJCICTBHE
rUAPOKCUIA LHWHKA C pPAacTBOPAMHU KHUCJIOT M UIEJOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIUX —~ NPUMEPBl  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peakliMy pa3ioKeHUsI, COSTUHEHU).

Mesrcnpeomemmnbnie céazu



Peasmzanust MeXNpeAMETHBIX CBSI3€M NpH HM3y4YEHUM XMMHUU B 8§ Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUH, SBISIOIINUXCS CUCTEMHBIMU JUISI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0miue ecTecTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KiacCuduKamms, TMepUOAUIHOCTh, HAOJIOJICHHE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@dusnka: MarTepus, aToM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUN 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TUIAHETHI, 3B€3b1, CoMHIIE.

buonorus: ¢poTocunTes, AbIXaHKe, OHochepa.

I'eorpadusi: armocdepa, rtumpocdepa, MUHEpANIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYECKAs peaKIUs

[Tepuonnueckuit 3akoH. Ileprnonnueckas cucreMa XUuMHUYECKUX JIEMEHTOB /.
N. MenpaeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBbIX TPEX TMEPUOAOB, KalMsl, KalblUsl U UX
COCMHEHUN B COOTBETCTBMHU C TMIOJIO)KEHUEM 3yeMeHTOB B llepuoamueckoit
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XMMHUYECKOW CBSI3U. THIBI KPUCTANIMUECKUX
PEETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IM4YHbIM KJaccaM HEOPraHMYECKUX
COECIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMUYeCKUX peakluidi Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BELIECTB, MO TEIIOBOMY 3(ddexTy, Mo
U3MEHEHUIO CTETeHEN OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U IHAOTEPMUUYECKNE PEAKLIUH, TEPMOXUMHUUYECKUE
YPAaBHEHUS.

[TonsiTue 0 ckopoctu XxuMHUueckou peakiuu. [loHsTHe 00 0OOpaTHUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusiX. [IoHsITHE 0 rOMOreHHbIX M IreTepOreHHbIX
peakuusx. Ilonarue o karanuze. [lonsitne o xumuueckoM paBHOBecUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOM pEAKUUH M TOJIOKEHHE XHUMHUYECKOIrO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENLHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON ~ peakuuu.  CocTaBlieHME  yYpaBHEHHM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUM C  HCIOJB30BAHMEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust PAEKTPONUTUYECKON TUCCOLMAUU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M JHUCCOLMAIIMN BEIIECTB C Pa3IMUYHBIMH BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuanv. CUiIbHbIC U CA0bIe DJIEKTPOJIUTHI.

Peaknuu noHHOTO OOMEHa. Y ClIoBUS NPOTEKAHUS PEAaKLMii HOHHOrO 0OMeEHa,
MOJIHBIE M COKpall€¢HHbIE HOHHBIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBAaHMM W COJEll B CBET€ TPEJICTaBICHUU OO0 HDIEKTPOIUTHUECKON
nucconmany. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUME C MOJEISMH KPHUCTAJUIMYECKUX PEIMIETOK HEOPraHMYECKUX
BEILIECTB — META/VIOB M HeMeTauloB (rpadurTa M aiMasza), CI0XKHBIX BEHIECTB
(xJopuma HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOW peakiuu
OT BO3JICUCTBHUS PA3NIMYHBIX (PAKTOPOB, HCCIEIOBAHHUE DJIEKTPOMPOBOAHOCTU
pacTBOpOB BEUIECTB, Mpolecca AUCCOUMALMM KHCIOT, LIEJI0Ye U  coiei
(BO3BMOXKHO  HCIIOJIb30BAaHHE BHUJCO MAaTEpHUAJIOB), IMPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakluil  HMOHHOro  OoOMeHa
(oOpazoBanme ocaaka, BBIACICHHE Ta3za, oOpa3oBaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX — OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peakiMK paslioKeHUs, COCIMHEHHUs ), PaCllO3HABAaHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOIIbI0O KAUYECTBEHHBIX pEaKIuid Ha HOHBI, pEIICHUE
AKCIEPUMEHTATBHBIX 3a]1a4.

HeMeTa/uibl U X COeIMHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne u (PU3UUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XUMHYECKME CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/laMH, IIeJo4amMu). XJIIOPOBOAOPO/I.
ConsiHass KuCIOTa, XMMUYECKHE CBOMCTBA, MOJYy4YEHHUE, NPUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M 4ejloBeKa. BaxHeillmme Xaopuabl U UX
HaX0XJICHUE B MIPUPOJIE.

Ob6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (PU3NYECKHe CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAUDUKAIIUN KUCIOPOIa
U cepbl. XUMUYEeCKHe CcBOMcTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3UMUYECKUE U
XUMHUUYeCcKue cBoMCTBA. OKCHUIBI Cepbl KaK MPEICTABUTENMN KHUCIOTHBIX OKCHUOB.
CepHast kmciiora, (Qu3nUeckue W XHMHYECKHE CBOMCTBa (0OIIME Kak
MpeACTaBUTENS Kacca KHUCIOT U crnenuduyeckne). XUMHUYECKUE peaKilui,
JeXallue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOJyYeHUsS CEPHOWM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COoJIM CEPHOM KUCIIOThI, KAUECTBEHHAS PEAKIIMS Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIMHEHUN B MpUpOAC. XUMHUYECKOE
3arps3HCHHE OKPYXKAIOIIEH Cpeabl COCAMHEHHSIMHU Cepbl (KHUCIOTHBIC TOXKIIH,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUSI.

OOmiasi xapakTepucThkKa 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, pacpoCTpaHEHUE B MPHUPOJE,
dbusnueckue u xumMudeckue cBorcta. KpyroBopor azora B npupoje. AMMHUAK, €ro
bu3rYecKue 1 XUMUYECKHE CBOMCTBA, MOJIydeHUE U puMeHeHne. Colli aMMOHHSI,
X QU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHNe. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoNydeHue, (Pu3ndecKkue M XUMHUUYECKHE
cBOiiCTBa (0OIIME Kak TMPEACTABUTENsl Kiacca KUCIOT M crHenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMu4ecKoe 3arpsi3sHeHNE OKPY KaIOIIEH cpelibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3/JyXa, MOYBBI U BOJOEMOB). Docdop,
aioTponHeie Moaudukanuu (ochopa, puzmyeckrne M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopnas kucnora, puznyeckne 1 XUMUYECKUE CBOWCTBA,
nonyudenue. Mcnonp3oBanue pochaToB B Ka4eCTBE MUHEPATBHBIX yI0OpEHUIA.

O6mias xapakrepuctuka 3aeMeHTOB [VA-rpymnmbl. OcoO€HHOCTU CTpOEHUs
aTOMOB,  XapaKTEepHbIE  CTEMEHW  OKUCJICHHS.  YTJIEpOA,  aJUIOTPOIHBIC
MOMU(UKAIIMNKA, PACIPOCTPAaHEHUE B TIPUPOAC, (PUIHUECKHE ¢ XHUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriaepona B npuposae. OKcuabl yriaepona, ux
dbus3nueckue W XMMHUYECKHE CBOMCTBA, JIEWCTBHE HAa JKUBBIE OPraHU3MBI,
MOJIyYeHHE M MPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMbl, CBS3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresza rin00ajbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ coiu, uX GU3NYeCKre U XMMUYECKUE CBOWCTRA,
nojiydeHue W TnpuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-WOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIUIEHHOCTH U CEIIbCKOM
XO35UCTBE.

[TepBoHavaIbHBIE MMOHATHS 00 OPTAHMYECKUX BEIICCTBAX KaK O COCAMHCHUIX
yraepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STaHOJ, TJUIEPUH, YKCYCHasl KHCIIOTa).
[IpupogHbie HMCTOYHUKHA YTJIEBOJIOPOJOB (Yrojib, MPUPOIHBIM Ta3, HEQPTH),
NPOAYKThI WX mepepaboTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTUYECKH Ba)KHBIX BEIIIECTBAX: JKHPaAX, OCIKaX, YIICBOAAX — M UX
poi B OJKM3HU 4YeEJOBEKAa. MaTepHallbHOE €JIMHCTBO OPTraHWYECKUX W
HEOPTaHUYECKUX COCTUHEHUN.

Kpemuwmii, ero ¢usmdeckue W XUMUYECKHE CBOWCTBA, TIONYyYCHHE W
npumeHenue. CoeauHeHUs KpemHusi B mpupoje. OOmume mpencraBieHus 00
okcuzge kpemuus (IV) u kpemuueBoil kucinore. CUIMKATBI, UX HCIOJIb30BAHKUE B
OBITY, B MPOMBIIUICHHOCTH. BaKHEHITNE CTPOUTEIbHBIC MaTepUaNbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [IpobiemMbl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTEJIbHBIX MAaT€PUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3ydeHUE 00pa3I[0B HEOPTAHMYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HAOIIOJECHUE TIPU3HAKOB
UX TIPOTEKAHMs, OIBIThI, OTpaKawolre (U3NUECKHE U XUMHUYECKHE CBOMCTBA
TraJIOTEHOB M WX COEIMHEHHA (BO3MOXXHO HCIOJIb30BAHUE BUIEOMATEPUAIIOB),
O3HAKOMJICHME C 0Opa3naMu XJOPUIOB (TajJOT€HHUJOB), O3HAKOMJICHUE C
oOpasilaMu  cepbl W €€ COCINMHCHHUSIMH  (BO3MOXXHO  HCIIOJIh30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHHUE TTpoliecca OOyTIIMBAaHUS caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCIIOThl, M3YYEHHE XHUMHUYECKHUX CBOKCTB
pa30aBIEHHON CEPHOM KUCIOTHI, IPOBEICHUE KAUECTBEHHOM peakuu Ha cyibQart-
WOH W HaOIIOJeHHe Mpu3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3UUECKUMHU
cBoiicTBaMu a3ora, (Gochopa W HX coeAMHEHUH (BO3MOXXHO HCIIOIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U POCPOPHBIX yIOOpEeHUid, TOIyUCHHE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX PEaKIuii Ha MOH aMMOHUS U (ocdaT-uOH U U3ydYeHHUE MPU3HAKOB
YX MPOTEKAHHUs, B3aUMOJICMCTBUE KOHUCHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE Mozenein
KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, dymiepeHa, O3HaAKOMJIEHHE C
MPOIIECCOM  aJCcOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPOMCTBOM NIPOTHBOra3a, MoJy4eHHe, COOMpaHue, pAclO3HABAHUE U H3YyUYECHHE
CBOICTB YTJICKMCJIOTO Tra3a, MPOBEICHUE KaueCTBCHHBIX pPEaKIMil Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHUE TNPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHUE C
MPOAYKIIMEH CUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxxHelme HeMeTalbl U UX COEIUHEHUSD.

MeTa/uibl U X COeIMHEHUS

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyioxkeHuss B llepuomnueckor cucreme Xxumuudeckux i3memeHtoB J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHuEe MeTauioB. MeTamnyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEemETKa.  DJIEKTPOXUMHUYECKUU  psij
HanpspKeHU MeTaioB. @U3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. O01mue
CHocOoObl MONy4YeHUs: MeTawioB. lloHSATHE O KOpPpO3UHM METajuiOB, OCHOBHBIE
CrocoOBI 3amuThl BX OT Koppos3uu. CrjaBbl (CTayb, YyTyH, TIOPATIOMUHUMN,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[I{enouHbIE METAIBL: MONOKEHUE B llepmoandeckoil cucTeMe XUMHYECKUX
anemeHToB /. 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HaXOXKJACHUE B IIPUPOLE.
®duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKcuabl U



TUAPOKCHUABI HaTpusd MW Kanus. [IpuMeHeHue MIEeNIOYHBIX METAUIOB U HX
COEJIMHEHUN.

[[lenouyHo3eMeNnbHbIE METAUIBI MAarHMM W KaJdbLUHWM: IIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB . M. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJAeHUE B pupoje. PU3nuecKkne 1 XuMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coelWHEHUS Kalblus (OKCHA, THUIPOKCHUI, COJH).
JKécTkocTh BOJBI U CTIOCOOBI €€ YCTpaHEHUSI.

AJOMUHUIN: TI0JIokeHUE B [lepuoandeckor CHCTEME XUMHUUYECKUX JIIEMEHTOB
J. . MenneneeBa, CTpo€HHE aToMa, HaxoxJaeHue B npupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMHUHMS. AM(POTEpHbIE CBOMCTBA OKCUIA M T'HIPOKCUAA
ATFOMUHUSL.

Keneso: monoxenue B [leppoanyeckon cuCTeMe XUMUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa, CTpO€HHME aroMa, HaxoxiacHue B mpupone. dusznueckue u
XUMHUYECKHEe CBOMCTBA xkese3a. OKcuibl, THAPOKCHUABI U comu xkene3a (II) u xxeneza
(IIT), ux cocra, CBOICTBA U MOJTYyUYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METalIOB U CIUIABOB, UX (HU3UUECKUMU
CBOMCTBaMH, M3Yy4Y€HHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHAA
KaJIbIIUSI W HaTpus C BOJOM (BO3MOXKHO HCHOJIb30BAHUE BUIECOMATEPHUATIOB),
MCCIIEIOBAHUE CBOWCTB KXECTKOM BOJBI, MPOLIECCA TOPEHUS KEJle3a B KHUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAaHHE  BUACOMATEPUATIOB), TPU3HAKOB  IMPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIIMI HAa MOHBI: MArHUs, KaJIbIMs, aJTIOMUHMUS, [IMHKA, JKeJe3a
(IT) u xenesa (II1), meau (11), HabmroEeHNE U OMUCAHUE MPOIECCOB OKpAIlIMBaHUS
IJJaMEHM WOHAaMU HaTpusl, Kalus W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxuHenmme
METaJUIbl U KX COCTUHEHUS».

XuMus 4 OKpYsKawuas cpeaa

BemectBa m Marepuanbl B MOBCEAHEBHOW JKM3HU 4YelioBeKa. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XUMHUYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpenl (mpenesibHas J0MycThUMast
KOHIIeHTpalus BemiecTs, aaiee — [1/IK). Ponb xuMun B pemieHnn 3K010THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

W3yueHHEe OOpasIloB MaTepuUajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepUabl).

Mescnpeomemmnoie ceéasu



Peanuzanus MeXnpeaMeTHbIX CBA3€H MNpU M3YYEHUHM XUMHUHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUH, SBISIOIINUXCS CUCTEMHBIMU JUISI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0muMe ecTeCTBEHHO-HAYUYHbIE IMOHATUSA: HAy4YHbIM (PakKT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccu(puKaluus, MNEePUOAUYHOCTb, HAOIIO/IEHUE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHME, MOJEIb, SBICHHUE, I[TaPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTEPHUAIIBI.

®dusuka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMNbl, PAJUOAKTUBHOCTb, MOJEKYJA, SJIEKTPUYECKHA 3apsil, IPOBOJHUKH,
NOJYNIPOBOJHUKH, JUAJIEKTPUKU, (OTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIUIMYECKAs
peméTka, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOcHUCTEMa, MHHEPAIbHBIC
y10OpeHusi, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpagusa: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOJBI,
M0JIE3HBIE HUCKOTIAeMble, TOIUIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI I1O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHHUS TPOTPAMMBI OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUM B €IMHCTBE Yy4eOHOU U
BOCIUTATEIIBHOMN JESATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TNPUHSITHIMU B
oOIIleCTBE TMpaBWJIaMU M HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT TpolieccaM
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMATIU3AIMN 00yYarOIIUXCS.

JIn4HOCTHBIE  pE3yJIbTaTbl ~ OTPAXAlOT  TOTOBHOCTH  OOYy4arOIIMUXCS
PYKOBOJCTBOBATbCS CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAUMU U
pacIIMpPEHUE OIbITA JCITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) IaTPHOTHYECKOT0 BOCIMTAHMS:

LEHHOCTHOT'O OTHOIIEHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, TOHUMAaHUS 3HAYCHHUS] XUMHUYECKONW HAyKH B KU3HU
COBPEMEHHOI'0 O00IIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpPHOU HMHPOpMaruei o
MEPEIOBBIX JTOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHMS:

MPEJICTABJICHUS] O COLUUAIBHBIX HOPMax W TMpaBWIaX MEXIUYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHUAAX
NESTeIbHOCTH, TOTOBHOCTH K Pa3sHOOOPA3HON COBMECTHOM NEATENbHOCTH TIPH
BBINIOJIHEHUM YYEOHBIX, TIO3HABATEIbHBIX 3a7a4, BBINOJIHEHUH XHUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpollecce H3TOM y4eOHOM MAEsITeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIIOBEJCHHE M IIOCTYIIKA CBOMX TOBApPHINEH C IO3ULIHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O O3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOM pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKHU M COCTABISAIOLINE
OCHOBY I TTIOHUMaHUsI CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBA3SX YEJIOBEKa C
MPUPOIHON CPENOi, O POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTE;

MIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE HJisi OOBACHEHUS HAOJI0JaeMBbIX TMPOIECCOB U SIBICHUM,
MO3HABATENILHON, WH()DOPMAITMOHHOW W YUTATEIHCKON KYyJIbTYypHl, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHOM pPabOThl € Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HH(POPMAIMOHHBIX
TEXHOJIOTHUI;

UHTEpPEC K OOYYEHHIO W TO3HAHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €CaMO0OOpa30BaHUIO, MPOEKTHOM M HUCCIEeI0BATEIbCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTU U YPOBHS OOyYEHUS B
JIaTbHEUIIIEM;

4) popMHUPOBAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 >KW3HHU, OCO3HAHUE IOCIEACTBUI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS alIKOr0Jisl, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuid OE30MaCHOCTH TMpPU  OOpaIllEHHH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3Y4YEHHUIO Mpodeccuil u Tpyaa pa3IuyHOro poja,
YBOKEHHUE K TPYIy U pe3yJbTaraM TPYJIOBOW NESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHIVMBUYaIbHON TPAeKTOPUHU MPOAOJIKEHUSI 00pa30BaHUs ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCremHon npodeccuoHaIbHON NESITENFHOCTH U PAa3BUTUS HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B TPO(HEeCCUOHATBLHOM CpeJIe;

6) 3K0J10rHYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opa3a JKU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nUecKoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJCHUS
MpaBuUJ1 0€30MMaCHOTO MOBEICHUS TTPU paboTe ¢ BEIIECTBAMM, a TAKKE B CUTYAIIUSX,
YIPOXKAOIINX 30POBbIO U KU3HU JIFOJEH;

CITIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJIy4YaeMble MPU WU3YUCHUH XUMUH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPYIKAIOWIEH MPUPOJIHON CPEIOn, ISl OBBIICHHS
YPOBHSI ~ DKOJIOTUYECKOW  KyJIbTYPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOJIeM M IMyTed MX pelIeHUs MOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTUUECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHKATUBHOW U COLMAIIBHOMN MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YyJbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMHpOBaHUA MHPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, SIKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEITOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCaJIbHbIE yUueOHbIC JEHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETYJISTUBHBIE), KOTOpbIE oOOecneynBaroT (HOPMUPOBAHKE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEeSATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jjoruyeckue JefcTBusA:

YMEHUSL MCMOJb30BATh MPHUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TOHATUM (BBIACIATH MX XapaKTEpHBIC
MPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTMMH MOHATHUSIMHU), UCIOJIH30BAThH
MOHATHS 17151 OOBSICHEHUS OTNIEIBHBIX ()aKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS H
KpUTEPUH ISl KiIacCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHil,
yCTaHaBJIMBATh TMPUUYUHHO-CIIEACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTUUECKUE PACCYKJEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YyMEHHE TMPUMEHSATh B TMPOLECCEe I[O3HAHUS TMOHATUS (MPEIMETHbIE U
MeTarpeJMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIIU, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATh HIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIE MPECTABICHUS —
XUMHUYECKUU 3HAK (CMMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaklu — NpH PEIIeHUH y4eOHO-I03HABATENbHbBIX 33/1a4, ¢ YYETOM
TUX MOJIENBHBIX TPEJICTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YYaEeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEaAKIIHi,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3M WU
MPOTUBOPEUHS B U3yUaEMbIX MIPOIECCAX U SIBJIICHUSIX.

ba3oBble nuccienoBare/bCKHe ICHCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI JJig (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

OpUOOpPETEHHE OINbITa IO IUIAHUPOBAHUIO, OPraHu3alid W IPOBEIAECHUIO
YYEHHUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOJMI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 PE3yibTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTUET
O MpOJIeTTaHHOM paboTe.

Pab6ora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM WHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (DOPM TPE/ICTABICHHUS, MTOIYyYaEMYIO U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMYyJISIpHAs ~ JIUTEparypa XHUMHUYECKOTO COJEPKaHMs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OIEHUBATh MPOTUBOPEUYUBYIO WU
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE MPUMEHATh Pa3iuyHble METOJbl M 3alpPOChl IIPHU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOIMMBIX ISl BBIIOJHEHHUS
y4eOHBIX U TIO3HABaTeNbHBIX 3a7au ONpeAeaEHHOrO TUMA, TPUOOpETEHNE OMbITA B
o0acTh  UCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOIl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATENBLHO BHIOMPATh ONTUMAIBHYIO (POPMY MpeacTaBiIeHUsT HHHOPMALIMK U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECIOXHBIMH CXEMaMH, JuarpaMMami,
apyrumu hopmMamu rpadUKu 1 IX KOMOWHAIIASMY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENBCKON NEeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMUCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOLIEH IMPUPOIHOU
Cpelbl.

KoMMyHHMKaTHBHbBIE yHUBepCAJIbHbIE Y4eOHbIe 1eiicTBUS:

yMEHHUsI 3aJlaBaTh BOINPOCH (B XOJie Juaiora W (WIM) IUCKYCCHUHU) IO
CyllecTBY  0OCyXkJaeMod  TeMbl, (POPMYJIHPOBATH CBOU  HPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

YMEHHSI  NOPEACTABIATH  IOJYYEHHBIE  PE3yJbTaThl  ITO3HABATEIbHOU
NEeSATENbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTALUI0
pE3yNbTaTOB BBINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JJa0OpaTOPHOIO OIbITA,
1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHMsI Yy4eOHOTrO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOIl
MO3HABATEJIbHOM W  MCCJIEAOBATEIbCKOM  JESATEIBHOCTH IPU  PELICHHUU
BO3HMKAIOLIMX NPOOJEM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBbDY, KOOPJIWHALIUS
COBMECTHBIX JCHCTBUM, OIpEICICHHEe KPHUTEPUEB II0 OLIEHKE KayecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIE YHUBepcaJbHbIE y4eOHbIe NelCTBUS:

YMEHUE CaMOCTOSITENIbHO ONpPENEeNsATh LEIu AESTENbHOCTH, IJIAHUPOBATD,
OCYUIECTBJISATh, KOHTPOJIHMPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BHIOUPaTh Hanbosnee 3pheKTUBHBIE CIIOCOOBI PelIeHUs YYEOHbBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOSTENBHO COCTAaBISATh WJIM KOPPEKTHUPOBATH
NPEJIOKEHHBIM  aJITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUM C  y4ETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOTO pe3yibTaTa 3asBICHHOW €M, YMEHHE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B YCIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB 1O OCBOEHHUIO 0053aTeIbHOTO
COJIEp>KaHMsl, YCTAHOBJIEHHOrO JaHHOW (denepanbHO padboyell nporpaMMmoi,
BBIJICIIAIOT: OCBOCHHbIE OOYYAarOUIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI



nercTBul, crnenmuduueckue IS TpeaMeTHOM oOnactu  «XUMHUS», BHUIBI
JEATeIbHOCTH MO  TOJYyYEHUI0 HOBOTO  3HAaHMS, €ro HMHTEPHIpETaIuH,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3JIMYHbBIX YICOHBIX 1 HOBBIX CHTYaIlHsX.

K koHiry oOydeHnus B 8 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSATHUW: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oIHOpO/IHAST M HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTEJIbHAST aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJIIpHAasl Macca,
MaccoBasi JI0JIs1 XUMUYECKOTO JIEMEHTA B COCTMHEHHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKUCJICHMS, XMUMUYECKash peakius, KiacCUpUKalUsg PEeaKluid: peakiuu
COCAMHEHUSI, PEAKIUU PA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
o0MeHa, PK30- U DHJIOTEPMHUYECKUE PEAKITNH, TeIUIOBOM d(PeKT peakuuu,
SAIpO aTOMa, HJICKTPOHHBIM CIIOM aroMa, aroMHas OpOuTaldb, PaaNyC
aToMa, XUMHYECKasl CBs3b, MOJISIPHAs U HETMOJspHAs KOBaJCHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTUOH, aHWOH, PacTBOP, MaccoBas J0Jis BElIECTBa
(mpolieHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHSTHUH W
MPUMEHSITh 3TH OHSATHUA MPU ONMMUCAHUY BEUIECTB U UX MPEBPAILICHHUII;

* WCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBIICHUS (HOPMYT
BEILIECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e ONpEACNSITH BAJEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHCJICHUSI  DJIEMEHTOB B  OWHAPHBIX  COCIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCYy COEIWHEHUH IO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAsT M HOHHAasA) B
HEOPraHUYECKUX COEAUHEHUSAX;

e packpeiBath cMmbica Ilepunogmueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX NoyioxkeHus B llepumonnueckoil cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJICKYJISIPHOTO Y4YE€HUSsI, 3aKOHA ABOTaJIpo;

e ONUCHIBaTh M XapakTepuzoBaTh TaOauuHyto Qopmy Ilepuoauueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh T[OHITUS «TJIaBHAA
noarpynna (A-rpynna)» u «nobdouynas noarpynna (b-rpynmna)», manbie u
OOJBIIME TEPHOJBI, COOTHOCUTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuognueckass cucrema xumuueckux isnemento J[. U.
MeHnieneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 00Ilee YUCIIO 3JIEKTPOHOB
U pACIIPEJEICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BELLECTB, N0 TEIUIOBOMY 3D PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XWMHYECKHE CBOWMCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/IAsl ONMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpAIICHUN B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 (dopmyie
COEIMHEHHMSI, MaCCOBYIO JOJIO BELIECTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU pEaKInu;

MPUMEHSTh OCHOBHBIE OINEpPALMN MBICIUTEIBHON NEATEIIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, O0OOIIECHUE, CUCTEMATHU3AIIMIO, KIacCU(pUKAIUIO,
BBISIBJICHUE TPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsI U3Y4YEHUs] CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBbIE METO/IbI
NMO3HAHUS — HAOJIOJICHHE, WU3MEpPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

clIedoBaTh  IpaBWJIaM  MOJIb30BAHUS ~ XUMHUYECKOW  MOCYAOM  H
Ja00paTOpHBIM  O0OpPYJIOBaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYCHUIO W COOUPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOMOpOJa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPENCIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh W TMPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl  TO
pacno3HaBaHUIO PACTBOPOB HIEJIIOYEN U KUCIOT C MOMOIIbI UHIUKATOPOB
(;makmyc, henondTanend, METUIIOPAHXK U APYTHE).

K xonity oOyuenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUIA:

pacKkpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKHX TOHSTHH: XUMHUUYECKUU
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEUIECTBO, BAJIEHTHOCTbH, 3JIEKTPOOTPHULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas PEaKIvs, XUMUYECKasi CBsI3b, TEIUIOBOM A dexT
peakuuu, MOJb, MOJSPHBIA  00BEM,  pacTBOpP,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAs JHUCCOLMAlUs, PEAKIMd HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHUE, OOpaTUMbIE W



HEeoOpaTUMbIE pEaKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTaHOBIICHHE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUYECKAsI CBsI3b (KOBAJEHTHAsl, UOHHAs,
METAJUIMYECKasi), KpPUCTAINIMYECKass peleETKa, KOppOo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHUYECKON pEaKlUHMH, MPEAEIbHO JIOMyCTUMAs
koHueHntpanus [IJIK Bemectna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSITh 3TH TOHATHUS MPU ONMKMCAHUM BEUIECTB U UX MPEBPAILICHU;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHUS (HOPMYT
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PpA3JIUYHOTO COCTaBa, [MPUHAMIEHKHOCTh BEHIECTB K
ONpPENCIEHHOMY KJIacCy COCAMHEHUN MO (QopmysiaM, BUJI XUMHUYECKOU
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] UOHA M0 XUMHUYECKOU (opMmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEAUHEHUW, THUIN KPUCTALINYECKOM
PEETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHhIBAaTh U XapaKTepHU30BaATh
tabmunyio (opmy Ileproandeckoil cUCTEeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynmna (b-rpynmna)», manbsie W OOJbIIME TMEPUOJbI, COOTHOCHUTH
0003HAauEHUsA, KOTOpbIE MMEIOTCA B MEPUOJAMYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHS  aTOMOB  XUMHYECKUX
JIEMEHTOB (COCTaB M 3apsj sapa, OOINee YWUCIO DIEKTPOHOB U
pacmpeneNneHue HUX [0 DJIEKTPOHHBIM  CJOSM), OOBICHATH 0O0IHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB DJIEMEHTOB U WX COCJAMHEHUN B
npejenax MaliblX NEPUOJIOB U TIAaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYACTBYIOIIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CHEHU(PUICCKAEC XUMUUIECKUC
CBOWCTBAa NPOCTBIX MU CIOXHBIX BEIIECTB, MOATBEpPXkKAasi ONUCAHUE
IpUMEpaMHU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTABJISITh YPABHEHMSI DJEKTPOJIUTUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHS peakiui, MOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOU CBSA3U MEXK/y BEIIECTBAMHU Pa3IMYHbIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX peakluid;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XMUMHUYECKHX MPEBpPALICHU B Pa3IUYHBIX
YCIIOBHSIX;

BBIUKCIIATh OTHOCHUTEIIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO — MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO0 »3JIeMeHTa 10 (dopmye
COEIMHEHHMSI, MaCCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coOmolaTh  MpaBWia  MOJb30BaHMUS ~ XMUMHYECKOM  TOCYI0M U
7ab0opaTOpHbIM  00OpYJOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB IO TMOJYYEHHUI0O U COOUPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUAaKa U YIJIIEKHUCIIOrO rasa);

IPOBOJUTh  PEAKIMH, TMOJATBEPKAAONIME  KAUYEeCTBEHHBIH  COCTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABATh OIBITHBIM MYTEM XJIOPUI-, OPOMHUI-,
uonuI-, KapOboHart-, ¢docdar-, cuiamkar-, cyibdar-, TUAPOKCHI-UOHBI,
KaTUOHBbl AaMMOHHSI M HMOHBl M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPAllUd MBICTUTEIHHOM NESITEIbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIECHHE, CHUCTEMAaTHU3allhl0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBSI3ed — JIJIi U3Yy4YEHUSI CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaAOJIIOICHUE, M3MEpPEHHEe, MOJCIHPOBAHUE, IKCIEPUMEHT (peasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBOo 4acoB
Ne HaunmeHoBaHMe pa3aesioB U DuieKTpoHHbIe (g poBbIE)
KonTtpoJsbHbie IIpakTH4eckne
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTte/ibHbIE PeCypChl
padoThI padoThI
Pa3zneu 1. [lepBoHayajibHbIe XUMHYECKHE MIOHATHS
Xumusi — BaykHas 00J71aCTh

L1 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK

' MPAKTUYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJioBeKa

12 BemecTBa n xuMmudeckue 15 | but6mmoreka [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. BaxHeiimue npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
71 Boznyx. Kucnopon. Ilonstue 6 bu6nuoreka [IOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bomopon. [Tonsitue o kucinorax 2 1 bu6mmoreka [JOK

' H COJISIX https://m.edsoo.r/7f41837¢
3 Boga. PactBopsl. [Tonsitre 06 5 1 1 bubmuoreka IIOK

’ OCHOBAHMSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 ) 1 bubnmoreka [JOK

' HEOPraHWYECKUX COCTMHECHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3pnen 3. [lepuoanvecknii 3axon u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB [I. U. MenneneeBa. CTpoeHue aToMOB.
Xumudeckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUM



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

[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucrema

bu6mroreka [JOK

3.1 7
XUMHUYECKUX 3emeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoMma
XHUMHYECKasI CBSI3b.
32 OKUCIIUTEIHHO 8 bubnnorexa [IOK
) https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKITUN
bu6mmoreka [JOK
u 15
TOTO TO pasierty https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMst 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB IT1O 68

I[TPOT'PAMME



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

9 KUIACC

Kosaun4yecTBo yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakruueckue (wupp )
NPOrpaMMbl Bcero o0pa3oBaTejibHbIEC
padoThI padoThI
pecypchbl
Pa3znea 1. BemecTBo M XMMHUYECKHE PeaKINH
11 [ToBTOpeHue u yriayOnenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuoreka [IOK
' peaximii https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOITHAITHSI. 2 ) | bubnmoreka [JOK
' XHUMHYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX CO€UHEHUSA
71 OO611ast XapaKTePUCTUKA XUMUIECKUX 4 1 bu6nuoreka [IOK
’ anemeHToB VIIA-rpymmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO01as XxapaKTeprCTUKa XUMUYECKIX
22 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
’ Py P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprCTUKA XUMUYECKIX
23 VA A Pocdh 7 1 bubmuoreka [IOK
. anemeHToB VA-rpymisbl. A30T, hochop u ux httns://m.edsoo.rw/ 7412636
COCTMHEHUS Miipsim.edsoo.ru /1214630
OO01mmas xapaKTepuCTUKA XUMHICCKIX
24 snemeHToB [VA-rpynmel. Yraepon u 8 1 2 bubamorexa HOK
’ . Py ) poa https://m.edsoo.ru/7f412636
KPEMHHI 1 UX COCTMHCHHUS
Wroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgea 3. MeTasIbI M MX COEeIMHEHUSA

. bubnuoteka [IOK
3.1 Obrmue cBoCTEA METAMIOR 4 https://m.edsoo.ru/7f41a636
N bubmuoreka [IOK
3.2 Bakneiinie MeTaiibl U UX COEIMHEHUSI 16 httos://m.edsoo.rw/ 7412636
Hroro no pazneny 20
Pa3jnen 4. XuMmus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU 4YEJIOBEKA 3 bubmorexa LOK
’ m p https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
Pe3epBHOE BpeMmst 3 buGmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




INHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoinyecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue A p
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl

1 [TIpeamet xumuu. Poinp XMMHUM B )KU3HU 1 Bbubnunoreka [JOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c

2 ITonsiTve 0 METO/IaX MO3HAHUS B XUMUHU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227¢
[IpaxTuyeckas paborta Ne 1 «IIpaBuna

3 paboTel B 1ab0OpaTopuu U IPUEMBI 1 bubnnoreka [IOK
oOparneHus ¢ 1a60paToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yucrele BemecTsa U cMecu. CriocoOnl 1 bu6nmoreka [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas padota No 2

5 «Pa i 1 but6mmoreka [IOK

3J1CJICHUAE CMeceH“ Ha [IpuMepe https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COMM)»
but6mmoreka [IOK
6 A 1
TOMBI H MOJICKY T https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHUe IIEMEHTHI. 3HaKH | bubmmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [IOK

P - https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 uonmorexa IO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB.

Bbu6nuoreka [IOK
1 X .B
0 uMudeckas popmyna. BarmeHTHOCT httos://m.edsoo.rw/f0ddeac
ATOMOB XUMHMUYECKHUX JIEMEHTOB
1 OTHOCuTENbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHocuTenbHAsI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas g0JIsI XUMHYSCKOT0 Bbu6bnunoreka [IOK
3JIEMEHTA B COEAUHEHUU https://m.edsoo.ru/ff0d350c
13 Koaunuectso Bemiecta. Moib. bubnauoteka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABICHUA. bubmuorexa [JOK
XuUMHUUYECKask peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus IPOTEKAHUS bub6nuoreka LIOK
XUMUYECKHUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brruncnenus konnuecTBa, Macchl
17 BEIL[ECTBA M0 YPABHEHUSIM XUMUYECKUX bubmmorexa [TOK
N N P https://m.edsoo.ru/ff0d5708
peakimit
Krnaccudukanust XUuMHUECKUX peaKIui
18 (coe I/IH(l;HI/ISIH a3JI0KEHUS e bubmiorexa LIOK
g P : https://m.edsoo.r/f0d3£34
3aMEIICHHS, OOMCHA)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 SHIMKIIOTIETUCT O6og €HUe U bubmmorexa LOK
H AHCT: Hvl https://m.edsoo.ru/ff0d40c4
cHUcTeMaTU3alus 3HAaHUI
20 KontponbHas padora Nel o teme bubmmoreka LIOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
)1 Bo3agyx — cMmech razos. Cocras bubmnoreka IIOK

Bo3ayxa. Kuciopon — anemeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOC BCIICCTBO. O3zon

duznyeckue 1 XUMHYECKUE CBOMCTBA

22 KHCIIOPOJa (peaKkuu OKUCIEHUS brbmmorexa [HOK
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcumax
CrniocoOpl Mosy4eHHs KMCI0po/ia B
23 71a00paTOpUX U MPOMBIIUIEHHOCTH bubmorexa [OK
' https://m.edsoo.ru/ff0d497a
[IpumeHnenue Kucaopoaa
Temnosoii 3 pext xummueckont
24 peaKIu, MOHATHE O bubmmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKHUX PEAKITUIX
TomnuBo (He(dTh, yroyib U METaH).
25 3a $I3H€I—EI/IG(£03 yxa CHOCOObI 2ro bubmmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHUS
[IpakTuyeckas padora Ne 3 o Teme
26 «ITonyuyenue u coOupaHue KHCIopoaa brbmmorexa HOK
y _ p poad, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €ro CBOUCTBY
7 Bonopon — aneMeHT u mpocroe bubnnorexa [IOK
BellecTBo. Haxoxaenue B mpupose https://m.edsoo.ru/ff0d4dd0
)% ®OuU3nUeCcKre U XUMUYECKHE CBOMCTBA bubnauoteka [IOK
Bojiopoia. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 II
OTITHE O KHCTOTax 1 coiX https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI oTy4YeHus BOJAOPOAa B bubmuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo0
[IpakTrueckas padota Ne 4 o Teme
bubnunorexka [IOK
31 «ITomydenne u cobupanue BoJ10poa,

HU3y4YECHUE Er0 CBOMCTB)

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



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

MounsipHbiii 00bEM razoB. 3aKOH

bu6nunoreka [JOK

32
Asorazipo https://m.edsoo.ru/ff0d542e
Breruncnenus o0bEMa, KoJIU4YeCcTBa
bubmnoreka IIOK
33 BEIL[ECTBA I'a3a IO €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU 00bEMY
Brruucnenust 00bEMOB razoB 1o
34 ABHEHUIO PEaKLMH HAa OCHOBE 3aKOHA bubmmorexa [IOK
P . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Tra30B
35 ®dU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorstre 00 bu6mmoreka [IOK
HMHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HachiiieHHbie
37 Y HeHACBIIEHHBIC PacTBOPLI. MaccoBas bubmorexa [OK
n pactBopaL https://m.edsoo.ny/ff0d5b40
JI0JIs BEIlIECTBa B pACTBOPE
[TpakTrueckas padora Ne 5 mo Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bu6muoreka LIOK
onpeAeNEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA»
19 Kontponbnas pabota Ne2 mo teme bubnmoreka [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KIacCH(HUKAIHS, Bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenne nu XuMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX H aM()OTEPHBIX bubmrorexa OK
. P https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHUs: COCTaB, KJlaccuuKanus, bu6nunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tomy4yeHnue u XuMHUYECKUE CBOMCTBA

bu6nunoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukarus, bubmnoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XxuMu4ecKe CBOMCTBA bubmmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéB];I) oI ‘I)CHI/ISI XHMHchI:)KHe bubmmorexa [OK
c YACHITL, https://m.eds00.ru/00ad9474
CBOICTBA
[TpakTuueckas padora Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6muoteka LIOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHU I
43 ['eneTnueckas CBsI3b MEXAY KiIacCaMHu bubnmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6nuoreka [IOK
49 O0600611eHre U cucTeMaTH3alus 3HaHUH
B t https://m.edsoo.ru/00ad9cb2
KontponbHast padora Ne3 o treme
50 "OCHOBHBIE KJIACCHl HEOPTaHUUYECKUX bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBble nonbITKYM K1accUpUKAILIIU
P ¢ bubmnoreka IIOK
51 XUMUYECKUX 31eMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9fta
IPYIIax CXOJHBIX AJIEMEHTOB
[Iepronnueckuii 3aKOH U
bubmnoreka IIOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenaeneeBa
bubmmoreka [JOK
53 [Iepuonsl, rpynmsl, HOArPYIIIbI H

https://m.edsoo.ru/00ada52¢
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Crtpoenue aromoB. CocTaB aTOMHBIX

bu6nunoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHue 3NeKTPOHHBIX 000I0YeK
P P . bu6mmoreka [IOK
55 aTOMOB 1eMeHTOB lleproanyeckoin
https://m.edsoo.ru/00adabbe
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA TI0 €TO IMOJI0KECHHUIO B bubnuorexa [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronnueckoro 3akoHa s
57 pa3BuTHs Hayku U npaktuku. 1. W. bu6mmoreka LIOK
MenaeneeB — y4€HbIN, IENArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
Peseprubiil ypok. O6001eHNE 1
58 cite g . 3Zp sHa ill / but6mmoreka [IOK
ncTeMaTu3aIus 3HaHUI
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHast pabora
KonTtponbhas pabora Ne4 o Teme
59 «Ctpoenue aroma. XUMUYECKast CBS3b bubmmorexa [IOK
p . ’ https://m.eds00.ru/00adb486
/ Beepoccuiickas mpoBepoyHasi paboTa
60 DIEKTPOOTPULIATETBHOCTh AaTOMOB bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHnas xummudeckas CBs3b bubmmorexa LOK
https://m.edsoo.ru/00adac34
& KoBanentnas nosspHas Xumuueckas bubnmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHasi XuMHYECKas bubnmnorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuotexa [IOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTEIIBHO-BOCCTAHOBUTEIHLHBIC 1 bubmuorexa [JOK
peaKIuu https://m.edsoo.ru/00adb076
bu6nuoreka [IOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIHN 1 httos://m.edsoo.ru/00adb076
PesepBHEbIil ypok. O000IIIEHHE U
67 CI/ICTzMaTI/BZ pI/IS[ 3HaHI/II711H 10 TEME 1 Bubmiorexa [IOK
H https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMUYECKasT CBSI3bY
68 PesepBHelit ypok. O600611eHNE U 1 bubmmoreka [JOK
cUCTeMaTU3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOBTIIO 68

I[TPOTPAMME
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9 KUIACC

Kosaun4yecTBo yacoB JIeKTPOHHBbIE
Ne Hara undpoBbie
Tema ypoka Kontpoabuble | IlpakTnyeckue
n/n Bcero U3y4eHus | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[Tepuoanueckuii 3aK0H.

1 [Tepuoanueckas cucrema | bu6muoteka LIOK
XUMUYECKUX 31eMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. but6mmoreka [IOK
2 CBOWCTB XMMHYECKUX AJIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB

3 Knaccudukanus u HomeHKIaTypa 1 bu6mmoreka LIOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xumMmuueckoi CBSI3U U THIIBI 1 bubmnoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IloBTOpEHUE U yriybieHre 3HaHUH 1 1
OCHOBHBIX pa3/IeJIoB Kypca 8 Kaccay

6 Knaccudukanus XuMuaeckux | bub6nuoreka LIOK
peaKuuii Mo pa3IudHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. [ToHaTHE O TOMOT'€HHEBIX U 1 bubnnorexa LHOK
P ’ https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKIIUAX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

Bbu6nuoreka [JOK

8 @akTOpsI, BIUAIOIINAE HA CKOPOCTh 1

XUMHUYECKOH PE€aKIu 1 IOJIOKCHHUEC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O paBHOBCCHA

OKHUCIUTEIbHO-BOCCTAHOBHUTEIIHHBIC

but6mmoreka [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON
10 nucconuani. CUIBHBIE U clIa0bIe Bubmorexa IIOK
' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonnrble ypaBHEHUS peaKIUuil bubnmorexa [IOK
yp peait https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUII B CBETE NIPEJICTABICHUN bubmmorexa IOK
p VH https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTHYCCKOMN TUCCOIHALINH
XHUMHUYECKHE CBOIICTBA COJIEN B CBETE
13 MpeACTaBIEHNI 00 bubmmorexa IOK
pea } https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKOM TUCCOIaIlN
14 ITonsaTue o TuapOIN3E COJIEH bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
1 O060011IeHNE U CHCTEMaTH3aLHs bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Pemenue sxcriepuMeHTAIBHBIX Bubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kontponbnas padora Ne2 mo teme
17 5 bubmuorexa [JOK
«INEeKTPOJUTUYECKASI AUCCOLIUALIMSL. hitps:/m_edsoo ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEPUCTHKA FaJIOrE€HOB.
18 XI/IMI/I‘IGCIS/IC CBI(jﬁCTBa Ha IpuMepe bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBogopoa. ComnsiHasi KUCTIOTa, bubmmoreka [IOK
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XUMHYECKHUE CBOMCTBA, ITOTyUYCHHE,
MIPUMEHEHHE

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

ITpaktuyeckas pabora Ne 2 o Teme

20 «ITomyuenue CoNsTHON KUCITIOTBI brbmmorexa HOK
y N N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHWYECKHUX PEeaKIUil, €CIIU OONH U3 buGnnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
” OO01as xapaKTepUCTHKA DJIIEMEHTOB bubnmnorexa [IOK
VIA-rpymnisl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(DHUKAIINKN CEPHI.
” Haxoxnenue cepbl U €€ coenMHEHUI bu6mmoreka [IOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
4 CepoBoi0po/1, CTpOEHHUE, bubnnorexa [IOK
(hU3UYEeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIIOTA,
25 buznyecKre U XUMHUYECKHEe CBOWCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JEXKAIINUE B
OCHOBE TMPOMBIIIJIEHHOTO crocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka LIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaIoIIEH Cpebl COETUHEHUSIMU
cepsl
7 Brrunciienne MaccoBoii 1011 BbIXO/a bub6mmoreka [IOK
MPOJIYyKTa peakuuu https://m.edsoo.ru/00adec8a
28 OO1as XxapaKTepUCTHUKA DIIEMEHTOB bubnmnoreka [IOK
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VA-rpynmnsl. A30T, pacpoCTpaHEHUE
B IIpUpOJE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA

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

AMMHUaK, ero pu3nvecKue u

bu6nuoreka [IOK

29 XMMHYECKHE CBOMCTBA, MOJYYCHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrugeckas padora Ne 3 o Teme
30 «ITonmyuenne aMMuaka, U3y4eHHUE €ro bubmorexa [OK
Y M3y https:/m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KHCIIOTA, €€ PU3NIeCKue U bu6nuoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KaUe€CTBE MUHEPATbHBIX

32 nobpeunii. XuMudeckoe bubmmorexa [IOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLEl Cpebl
COCAMHECHMUIMH a30Ta
docdhop. Oxcun dbochopa (V) u

33 q)ocg)o pHasI KI/ICJIfTa iliﬂiezxue u bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHUYECKHUE CBOWMCTBA, IMOTyYEHUE
Ucnons3oBanue pocharos B

4 KauecTBE MUHEPATIbHBIX yI0OpEHHUIA. bubnuoteka [{OK
3arpsi3HEHUE IPUPOIHON CPeIbl https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pactipocTpaHEeHHE B

35 pH E e (I;)I/ISI/II‘)IGCKII)/IG U XUMHYECKHUE bubmorexa TIOK

p P ae, https://m.edsoo.ru/00adfd9c
CBOMCTBa AUPS.//M.eds00.ru R/adld ¢
36 Oxcunsl yriieposa, ux Gu3ndecKue u bubnmoreka [JOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOru4ecKue npooiIemsl,
CBsI3aHHBIE ¢ OKcuAoM yrieposa (IV)

37 YrosnbHasg KUCI0TA U €€ COIMU bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padora Ne 4 1o Teme

18 "[lTonyueHune yriaekucioro rasa. bubnumoreka LIOK
KadectBeHHas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027¢
HoH"

[lepBoHayanbHbIE TOHATHS 00
39 OpraHMYECKUX BEUIECTBaX KaK O buGnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIIiIepoia
40 Kpemnnii u ero coenHeHHs bubmmorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnmoreka [IOK
«BaxHeime HeMeTaJlJIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS
Konrponbnas padora Ne3 o teme

42 «BaxkHeunnme HeMeTauIbl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEJTMHEHUS
OO011as XapaKTepUCTUKA XUMHUECKHUX
3JIEMEHTOB — METAJLIOB.

43 Merannudueckas CBSI3b U bubnuoreka [JOK
MeTajutnyecKas KpuctauimyecKas https://m.edsoo.ru/00ac103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOWCTBA METAJIOB.

. bu6nuoreka [JOK

44 DJIEKTPOXUMUYECKUH PSIJT

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156
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OOuue crnocoObl MOTYYEHHUS
MeTtauoB. CriiaBbel. BeryuciieHus mo

45 aBHECHUIM XUMHUYCCKUX PEAKIIUU buGnnorexa [IOK
yp PeaKiii, https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 ITonsITHE O KOPPO3UHN METAIIIOB bubmorexa OK
pP https://m.edsoo.ru/00ae1278
bubmnoreka IIOK
47 eJIo € MeTall
[Henotmpie MeTaLs! https://m.edsoo.ru/00ael14b2
43 OKcHIbl U TUIPOKCUIBI HATPUS U bubnmnoreka [IOK
Kanust https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeNbHBIE METATUIBI — bubmuoreka [IOK
KaJILIIUHA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxnelmnme coefuHEHNS KAJIbIUA bubnnorexa [IOK
a H https://m.edsoo.ru/00aelSe8
51 O06001IeHE U CUCTEMATH3AINS
3HAHWMN
5 JK€cTKocTh BOABI U CIIOCOOBI €€ bu6nunoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YXécTKkoCcTh BOJBI U METOEI €€ bubmorexa [OK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 A 7|
JTOMUIHH https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOMCTBa OKCHIA U bubmuoteka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keeso noanoreka 110

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[BI, THAPOKCUABI U COJIN KEJIC3a

bu6nunoreka [JOK

> (IT) n xxene3a (1II) https://m.edsoo.ru/00ae35¢e6
58 O606LHCHHC M CUCTEMAaTHU3aIH
3HAHUU
[TpaxTnueckas padora Ne 7. Peenue
59 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxueume MeTaIbl ¥ UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucienust mo ypaBHeHUSIM
XUMUYECKHUX PEAKIUi, €CITU OI1H 13
60 peareHTOB J1aH B U30BITKE WIIN bubmnoreka IIOK
COAEPKUT NpUMecH. Beraucnenus https://m.edsoo.ru/00ael1750
MAacCOBOM JI0JIM BbIXO/a MPOAYKTa
peakuuu
61 0606I£IeHI/Ie Y CUCTEMAaTH3AIIHS
3HaHUH
Kontponbnas padora Ne4 mo teme
62 «BaxkHenmme MeTaibl U UX
COCIMHECHUS
63 BemiectBa u maTepuaisl B Bu6nunoreka [JOK
OBCEIHEBHOM XKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsiI3HEHNE bu6mmoreka LIOK
OKpY’Karollen cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHnn bu6nuoreka [IOK
AKOJIOTUYECKHUX MPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600611eH e U bubnmoreka [JOK
cUCTeMaTH3alus 3HAHUM https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHHE 1 bubmuorexa [JOK
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTeMaTH3aLus 3HaHU!

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

68 PezepHblil ypok. O6001eHuE 1

cucTeMaTu3alus 3HaHu!

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBLIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJIBHOM ITPOTPAMMBbBI

8 KVIACC

Kon
NMpoBepPsIEMOro
pe3yJibTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

Ilo Teme: «HepBOHa‘-IaJ'H)HI)Ie XUMHUYCCKHUC ITOHATUSA

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKyJ1a, XUMHUYECKHUI JIIEMEHT, IPOCTOE BEIIEeCTBO, CII0KHOE
BEILIECTBO, CMeCh (OJHOPOJHAS W HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAS aTOMHasi M MOJIEKyJIspHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl J0Jisi XUMHYECKOTO
AJIEMEHTa B COCJIMHEHUHU, MOJISIPHBIM 00BEM, XMMHUYECKas peaxius,
KIacCUpUKalUs  PEaK[uil:  peakuud  COCOUHCHHS,  PEaKIUu
pa3joKeHUs, peaklUWu 3aMelIeHMs, peakuuu oOMeHa, 5K30- U
SHIOTEPMUYECKUE PEAKIUHU, TEIUIOBOH 3(PQEKT peakiuu, pacTBop,

MacCoBas A0 BCIICCTBA (HpOHCHTHaH KOHHCHTpaHI/IH) B pacTBOpEC

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHWMHYCCKHUX MMOHATHHA W

MPUMCHATH OTU NOHATHUS IMPHU OITMCAHUHN BCIICCTB U UX HpeBpaHleHHfI

1.3

HCIIOJIB30BATh XUMHUUYCCKYIO CHMBOJIMKY IJIdI COCTaBJICHUA q)OpMy.H

BEILECTB U yPABHECHUN XUMUUYECKUX PEaKLUN

1.4

PacCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUSA MacCChI BCIICCTB,
IMOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOIO  yY4Y€HHUA, 3aKOHa

ABorasipo

1.5

OIIPCACIIATH BaJICHTHOCTb aTOMOB OJICMCHTOB B 61/IHapHBIX

COCINMHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEAKIUH ([0 YHUCIy U COCTaBy

YYacCTBYIOILIUX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3P deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MACChl

BE€IICCTB




1.8

BBIYHCTISITh MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1o (opMmylie

COCAMHCHU,

1.9

BBIYUCIIATH MaCCOBYIO JJOJIIO BECIICCTBA B paCTBOPEC

1.10

MNPUMCHATE CCTCCTBCHHOHAYYHbLIC METO/bI ITIO3HAHUA — Ha6J'IIOI[CHI/IC,
HU3MEpPCHHC, MOICIINPOBAHUC, OKCIICPUMCHT (peaﬂBHLIﬁ u

MBICJICHHBIH )

ITo Teme: «BaxxHeime npeaCcTaBUTEIN HEOPTAHUYECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHX MMOHSTHM: OKCHI,

KHCJI0Ta, OCHOBAHHC, COJIb

22

OTIpEeAEIATh NMPUHAAIEKHOCTh BEILECTB K OINpENeIEHHOMY Kiaccy

coeMHEHHH 1o Gopmynam

23

KJ1acCU(UIUPOBATh HEOPraHUYECKHE BEIIECTBA

24

XapakTepu3oBaTh  (ONMCHIBaTh) OOIIME XHWMHUYECKHE CBOWCTBA
BELIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXkAAsl ONMHMCAHHUE MPUMEPAMU

MOJIEKYJIAPHBIX YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIINI

2.5

MMPOrHO3UpOBATH CBOMCTBa B€OICCTB B  3aBHCHUMOCTH OoT HuXx
Ka4CCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XUMHUUYCCKHUX

npeBpameHm‘/'I B pa3JIMYHBIX YCIOBHAX

2.6

CIEAOBaTh MpaBUJIAM IIOJb30BAHHUS XUMHUYECKOM TOCYAOM H
nabopaTopHbIM 000OpyAOBaHHEM, a TaKXkKe MpaBUiaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH 110 BBITIOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO
ra3000pa3HbIX BEHIECTB (BOJAOpPOAA M KUCIOpPOAa), MPUTOTOBIICHHUIO
pacTBOPOB C ONOPEACIEHHOM MACCOBOW JIOJIEM PacTBOPEHHOTO
BEILIECTBA, TNIAHUPOBATH U MIPOBOJUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEIOYEH UM KHCIOT C IOMOUIbIO

WHANKATOPOB (JIakmyc, peHoapTalenH, METUIIOPAHX U IPYTHE)

2.7

IpOBOOUTH paCLIéTBI 10 YpaBHCHHIO XUMHUYECKOH p€akunu

I[lIo teme: «llepuomnueckuit 3akoH u llepuommueckas cucrema
xumudeckux snemeHTtoB JI. M. MengaeneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBI3b. OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE peaKkurmn»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX IOHSTHUMH: SIPO aTroMa,
ANIEKTPOHHBIN CJIOW aroMa, aTOMHas OpOuTab, pajuyc aToma,

XUMHYECKasd CBA3b, IOJApHAsA W HCIOJApHAsA KOBAJICHTHAA CBA3b,




ANEKTPOOTPULATENBHOCTh, HWOHHAs CBS3b, HWOH, KAaTUOH, aHHOH,

CTCIICHDb OKHUCJICHUA

32

KJ'IaCCI/I(i)I/IIII/IPOBaTI) XUMHNYECKHUEC DJIEMECHTBI

33

OIMCHIBATh M XapaKTepHU30BaTh TaOimuHylo ¢opmy Ileprnomudeckoii
CHCTEMbl XMMUYECKHMX 3JEMEHTOB: pa3lndaTh MOHATHS «IJaBHas
noarpynna (Arpynma)» u «mnobouyHas mnoxarpynmna (brpymma)y,

«MaJIple» U «OOBIINEY ICpUOabl

34

packpeiBaTh cMbIca llepmoauueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH MIOHUMAHHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX BJEMEHTOB OT uX noyoxeHuss B Ilepuonmyeckoit

CUCTEMC

3.5

COOTHOCHUTH O603Ha‘~I€HI/I$I, KOTOPBIC HUMCIOTCA B Ta6J'II/IIIe

«Hepno;mqecxaﬂ CHUCTEMaA XUMHUYCCKUX 9JICMCHTOB I[I/I
MeH):[eneeBa» C YHUCIIOBBIMH XapaKTCPUCTHKAMH CTPOCHHUSA aTOMOB
XHUMHUYCCKUX JJICMCHTOB (COCTaB U 3apsana  dapa, 06mee qUCJIO

3JIEKTPOHOB U pacHpeIeICHUE UX O JIEKTPOHHBIM CIIOSIM)

3.6

OIIPEACIIATh CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCINMHCHUAX

3.7

ONpEeAEATh BUJ XUMHUYECKOM CBSI3U (KOBaJE€HTHas U HOHHAas) B

HCOPraHU4CCKUX COCAUHCHUAX

9 KJIACC

Kon
MPoBePAEMOro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

IIo Teme: «BelecTBo U XUMHUYECKas pEaxkuusa»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUECKUX [OHSATHH: pacTBOD,
AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJIUTUYECKAsT UCCOLUAIMS,
peakiMy HMOHHOrOo OOMEHa, KaTalu3aTop, XUMHUYECKOE pPAaBHOBECHE,
oOparumblie u HeoOpaTUMble peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHbIE peakuuuy, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHUCIIEHME M BOCCTAaHOBJICHUE, AJUIOTPOIMS,
aMpOTepHOCTh,  XUMHMYECKas  CBsS3b  (KOBAJEHTHas, HWOHHasd,

MCTaJ'IJ'II/I‘ICCKaSI), KpUCTAJINIMICCKad pGHIéTKa, CIIIaBBI, CKOPOCTH




XUMHUUYECKOHN peaKuuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATUUA U

IMPUMCHATH OTU ITOHATHUSA ITPHU OIMMCAHUHN BEUICCTB U UX npeBpameHHﬁ

1.3

COCTABJISITh YPAaBHEHHUsI DJIEKTPOJUTHYECKON JUCCOLMALMU KHUCIIOT,
LIEJI0YE U COJEH, MOJHBIE U COKpALIEHHbIC YPABHEHMS pEaKUUl

HOHHOTO OOMeHa

1.4

PaCKpbIBaTh CYIIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ

MOoCPpCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca 3THX peaKI_lI/Iﬁ

1.5

MPOBOAMTH PACUYETHI IO YPABHEHUIO XUMUYECKOM peakiuu

Ilo Temam: «Hemeraiuibl U UX COEOUHEHUA» U «MeTaibl U HUX

COCAUHCHUA

2.1

XapaKTEPU30BaTh (OMUCKHIBATh) 00IIME U CTICTIM(UIECCKUE XUMHIECKHE
CBOICTBa IMPOCTBIX M CJIIOXKHBIX BCHICCTB, MOATBCPIKIAA OIIHMCAHUC
pUMEPaMHU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEAKLUN

22

COCTAaBJIAITh YpaBHCHUSA peaKuHﬁ, IMOATBEPKAAIOIINX CYIIECTBOBAHUC

TCHETHYCCKOM CBI3H MCXKAY BEIIECTBAMHU Pa3JIMYHBIX KJIACCOB

23

IMPOrHO3NpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH MPOTCKAHUA XUMHUYCCKUX HpCBpaH_IeHI/Iﬁ B pa3JIMYHbIX

YCIIOBHAX

24

CIEAOBaTh MpaBUJIaM I[IOJb30BAHHUS XUMHUYECKOM TIOCYAOM H
nabopaTopHbIM 00OpyAOBaHHEM, a TaKXkKe MpaBUiaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUHU C HHCTPYKUHSMHU IO BBIITOJTHEHUIO
1ab0pPaTOPHBIX XUMUYECKUX OIBITOB MO TOTYYEHUIO U COOMpPAHHIO

ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIJIEKUCIIOTO ra3a)

2.5

NPOBOJUTh pEaKIUM, MOJATBEPXKJAIOUIMEe KAyeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACIO3HABATH OIBITHBIM ITyTEM XJIOPHI-,
OpoMuza, wuoauna, kapbonar, Qocdar, cunmkar, cyiabdar,
THJIPOKCU/IMOHBI, KATHOHBI aMMOHHS, WMOHBI HM3YYEHHBIX METAJIOB,

IIPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB

ITo Teme: «XuUMHUS U OKpY’KaIOIIAs Cpeaar

3.1

pacKpbIBaThb CMBICI  OCHOBHBIX XHUMHYeckux moHstui: [IIK

BCIICCTBA, KOPPO3UA MCTAIIJIOB

32

MNPUMCHATH OCHOBHBIC OICpalun MBICIIUTEIbHOM ACATCIBbHOCTH —




aHallM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHUCTeMAaTHU3AaINIO,
BBISIBJICHHE IPUYMHHO-CJICJACTBCHHBIX CBS3€H — JUIS HM3y4YCHHUS
CBOWMCTB BEIIECTB M XHUMHYECKHX pEaKIHii, eCTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHWUS — HAOIIOJCHUE, W3MEpPEHHUE, MOJICIIMPOBAHUE,

9KCIIEPUMEHT (peaibHbIN U MBICICHHBII)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

IIpoBepsieMblil 3JIEMEHT COJIEPKAHUASA

1

HCpBOHa‘IaJIBHBIe XUMHNYCCKHC ITOHATHA

1.1

[Ipenmer xumuu. Ponb XMMUK B KM3HU YEJIOBEKa. XMMHS B CUCTEME HayK.
Tena u BemectBa. dusnyeckue CBOWCTBa BEHIECTB. ATperaTHOE COCTOSIHUE

BEIIECTB

1.2

[Tousatre 0 MeTomax mo3HaHusd B XUMHH. YucTtele BemecTBa U cMecu. CriocoObl

paszesneHust cMecen

1.3

ATOMBI H MOJICKYIJIbI. Xumuyeckue dyeMeHThl. CHMBOIBI  XHUMHYECKHX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BCIIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOG YUYCHUC

1.4

Xumuueckas GpopMyina. BaleHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIIICCTB. OtHOcUTeNbHAS aTOMHas macca.
OTtHocuTeNnbHAs MOJIEKYJIsipHAst Macca. MaccoBas J10J11 XUMHUYECKOIO AJIEMEHTa

B COCIUMHCHNHA

1.5

KomnuectBo BemectBa. Moisib. MonsspHast macca. B3anmocBs3b KoJIMuecTBa,
Macchl M 4YMCIIa CTPYKTYpHBIX €IWHUI] BemlecTBa. Pacuérsl mo Qopmynam

XUMHYCCKHUX COCI[HHGHI/IfI

1.6

dOu3nuecknue U XUMHUYCCKHE SIBICHHSA. XUMHUYECKast peakuusa nu eé IMPU3HAKH.
3aKkoH COXpPaHCHUA MACChI BCUICCTB. XHUMHUYECKHE YpaBHCHUA. KﬂaCCI/I(I)I/IKaI_II/IH

XUMUYECKHUX PEAKINH (COeTMHEHNUS, PA3I0KEHUS, 3aMEeIIeHHsI, 0OMEHa)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIIaMHU
paGoTrel B saboparopun U nOpuéMamMu OOpalleHus C J1abopaTOpHBIM
0o0opysOoBaHWEM, H3yYeHHWE U OINMUCaHUEe (QU3NICCKUX CBOHCTB 0OpPa3IoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (TIaBIeHHE BOCKa,
TasHUE JIb/Ia, PACTHPAHHUE caxapa B CTYIKE, KUTICHHE M KOHJCHCAIUS BOJbI) H
XUMHYECKUX  (TOpeHHe CBeuYd, MPOKATMBAaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCJIOTOM) SIBIICHWW, HAONIOEHHE W OINMUCaHUe
NPU3HAKOB TMPOTEKAHHWA XUMUYECKUX peakuuid (pa3joeHue caxapa,
B3aMMOJICHICTBHE CEPHOW KHCJOTBI C XJOpPHIOM Oapusi, pa3iokKeHUE
runpokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kejle3a C pacTBOPOM

conu meau(Il), usyuenmne cnocoboB pazaenenus cMecei (C MOMOIIbIO MarHuTa,




¢bwibTpoBaHMe, BBHINAPUBAHHUE, AUCTHULALMUA, Xpomarorpadus), MmpoBeaeHUE
OUHCTKH [TOBApPEHHOM COJIH, HAOIIOIEHHE U ONMCAHHUE PE3yJIbTaTOB IPOBEACHUS
OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MAacChl, CO3JJaHUE MOJENen

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxwuerime npeacTaBuTeIM HEOPraHMIECKUX BEILIECTB

2.1

Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kucmopon — amemeHT m mpocTtoe
BemlecTBo. Haxoxnenue kucinopona B mpupope, pusnueckue M XMMHUYECKHE
cBoiictBa (peakuuu ropenus). Okcunel. [Ipumenenue kucinopoga. CrocoObl
NOJY4YeHUs KUCIOpojAa B Ja0opaTOpUd M NPOMBINUIEHHOCTH. Kpyroopot

KHcaopo/a B npupoze. O30H — aioTponHas MoaAu(UKaIHs KUCIopoaa

22

TemoBoit 3¢hpexT XuMudeckor peakiui, TEPMOXUMHUECKHUE YPaBHEHUS, IK30-
Y 3HJIOTEpPMUYECKHUE peaklunu. TOIUIMBO: yroiab U METaH. 3arpsi3HEHUE BO3LyXa,

yCHJIEHHE MapHUKOBOT0 3 dekTa, pa3pylieHrne 030HOBOTO CII0s

23

Bogopon — snemeHt u nmpocroe BeniectBo. Haxoxaenue Bogopoaa B Ipupoe,
¢uznyecKkue M XMMUYECKHE CBOWCTBA, NMPUMEHEHHE, CIOCOObI MOIy4EHHS.

Kuciorte! u comun

24

MousipHbIii 00BEM Ta30B. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

25

dusnyeckue cBoMcTBa BOAbl. Boma kak pactBopuTens. PacTBOpBL.
HacellienHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass 10i BellecTBAa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUPOJe W B KU3HU ueloBeka. Kpyroropor
BOJABl B TMpuUpOJE. 3arps3HEHUE NPUPOAHBIX BoA. OXxpaHa M OYHMCTKA

IIPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmyeckux coeauHeHuid. Oxcuabl. Kitaccupukamms
OKCHJIOB: cojieoOpa3yromue (OCHOBHbIE, KHCIOTHbIE, aM(pOTepHBIE) W
HecoseoOpasyrone. Homenknatypa okcunoB. @u3nyeckue M XUMHYECKHUE

CBOIMCTBa OKCH/IOB. HOHy‘{eHI/IC OKCHI0B

2.7

OcHoBanmst. Knaccudukaruss ocCHOBaHWM: MIENOYM W HEPACTBOPUMBIEC
ocHoBaHus. HomeHnknaTypa ocHoBaHMN. @PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHM. [TonyueHre ocHOBaHUI

2.8

Kucnorsl. Knaccudpukanus kucnor. Homenkmarypa kucior. Ousudeckue u
XUMHUYECKHE CBOIcTBa KHUCIOT. Psn aktuBHOCTH MeTawioB H.H. Bekerosa.

HOJ'Iy‘ICHI/Ie KHCJIOT

29

Comu. HomeHnknatypa cosneil. @uznyueckue M XUMHUYECKUE CBOWCTBA COJIEH.

[Tonydenue coneit




2.10

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

XUMHUYECKUH  SKCHEPUMEHT: KAaueCTBEHHOE  OIpPEACIICHUE  COJSp KaHUs
KHCJIOPOJIa B BO3JyXe, MOJyYeHHE, COOMpaHHWe, pacro3HABAHHE M HM3yYCHHE
CBOICTB KHCIIOpOJa, HAOIIOIEHUE B3aMMOJICHCTBYS BEIIECTB C KUCIOPOJIOM U
YCJIOBHSI BOBHUKHOBEHUS W TIPEKpaIeHus1 TopeHus (mokapa), 03HaKOMJICHUE C
oOpa3llaMd OKCHJOB M ONUCAaHHE WX CBOWCTB, NOJIy4YeHUE, CcOoOHMpaHue,
pacro3HaBaHUE W HW3Y4Y€HHE CBOWCTB BOJOpOJa (TOpeHHe), B3aUMOJICUCTBUE
Bozopoaa ¢ okcuaom mMeau(Il) (Bo3aMOKHO MCHOIB30BaHUE BUACOMATEPUATIOB),
HaOMroZIcHUE O00pa3oB BEIIECTB KOJUYECTBOM 1| MOJIb, HCCIICIOBAaHHE
OCOOCHHOCTEH pPAaCTBOPEHHS BEIIECTB C Pa3jMYHON  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCcCOBOM JI0JIEH pacTBOPEHHOIO
BEIIECTBA, B3aMMOJACKHCTBHE BOJABI C MeETaulaMd (HATPHEM U KallbLMEM)
(BO3MOXHO HCITOJIb30BAaHHWE BHUJCOMATEPHAIIOB), OIpPEACICHUE PACTBOPOB
KHCIIOT M IIEJOYel C TIOMOIIbID WHAMKATOPOB, HCCIEI0BaHUE 00pa3IoB
HEOPTraHWYECKHX BEIIECTB PAa3JUYHBIX KJIACCOB, HAOJIOEHUE W3MEHEHUS
OKpacKM MHJIMKAaTOPOB B pacTBOpax KHUCIOT U UIeN0oYell, H3ydYeHHE
B3aumoeicTBus okcuaa meau(Il) ¢ pacTBOpoM CepHON KHCIOTHI, KHCIOT C
MeTaJUIaMH, peaKIUii HeUTpaanu3alnuu, MoJyuYeHne HEPaCTBOPUMBIX OCHOBAHMIM,
BBITECHEHHWE OJIHOTO MeTajula JPYyrdM U3 pacTBOpa COJIM, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3aJlay Mo TeMme «BakHellue Kiaacchl HEOPraHUYECKUX

COCTUHEHUI

ITepnonnueckuii 3akoH u [lepuonnueckas cucreMa XMMUYECKHX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINU

3.1

[lepBble TOMBITKKM KIACCU(PHUKALMU XUMHUYECKUX djeMeHTOB. [lonstue o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METalIbl,
rajloreHbl, WHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pa3zyroT am(oTepHbIE

OKCHUABI U TUAPOKCHIbL
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IIepnonnueckuit 3akoH. [leproanueckas cucreMa XUMHYECKUX 3aeMeHToB J1.1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEpUOIHAA (bopmbl
[Tepuonnueckoit cucrembl xumudeckux snaemeHtoB .M. Menneneena.
ITepuoas! n rpynnsl. @U3NYECKUN CMBICT MOPSAIKOBOTO HOMEpa, HOMEPOB

IIEPUO/Ia ¥ TPYIIBI AIIEMEHTA

3.3

Crpoenue aromoB. CoctaB atromMHbIX siep. M3oronsl. Dnekrponsl. CTpoeHue

QJICKTPOHHBIX 000JI0UE€K  aTOMOB NCPBLIX 20 XUMHYECKHX DJICMCHTOB




ITepuonnueckoii cucrems! [I.JM1. MenneneeBa. XapakTepucTUKa XUMHYECKOIO

3JIEMEHTa M0 ero nojoxkeHuto B [lepuoanueckoii cucreme J1.1. Menzaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHMHMYECKUX DIIEMEHTOB,
METAJUIMYECKUX W HEMETAIUIMYECKUX CBOMCTB IO TIpylmamM MU IEpUOAaM.
3nauenue Ilepnmonnueckoro 3akoHa W llepuoandeckoi CHCTEMbBI XMMUYECKUX
JJIEMEHTOB I pa3BUTUS Hayku U npakTtuku. .M. MenneneeB — y4€Hbll U

IpaXX1aHUH

3.5

Xumnueckass cBsi3b. KoBajeHTHas (MOisipHAas W HETNOJSIPHAs)  CBS3b.

3JICKTpOOTpI/IL[aTeJIBHOCTL XUMHUYECKHMX 3JIeMEHTOB. MloHHAs CBI3b

3.6

Crenens okucneHus. OKHCIUTESIFHOBOCCTAHOBUTECIIHHEIC pCaKknuu. HpOI_IGCCBI

OKHCJICHHS U BOCCTAHOBIICHUS. OKUCIUTEIIN ¥ BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH HKCIEPUMEHT: H3y4YeHHEe OO0pas3l0oB BEIIECTB METaUIOB U
HEMETAJIJIOB, B3aMMOACUCTBHE THIPOKCHIA LIMHKA C pacTBOpaMU KHCIOT U
LIEJI0YEH, NPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX PEAKINI (TOpeHHE, peaKIIMU Pa3JI0KEeHUS, COeAMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHMS

BemectBo 1 xumnueckas peakuus. [lopropenune

1.1

[Iepnonnueckuit 3akoH. Ilepruoauyeckas cuctema XuMu4ecKkux anemenTos J1.1.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX DJEMEHTOB TMEpPBbIX TPEX MNEPUOJOB, Kallks, KaJdblUsi H UX
COCJIMHEHUI B COOTBETCTBUHU C TOJIOKEHHEM 3JeMEHTOB B llepmonuueckoi

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

CrpoeHne BelecTBa: BHABl XUMHYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHU4ecKoil cBs3u. Knaccuukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJbHas). XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K Pa3jM4YHbIM KjaccaM HEOPraHMYECKUX COECIUHEHHH,

TCHCTUYCCKAs CBA3b HCOPraHMYCCKHX BCIICCTB

1.3

Knaccudukanms XuMU4eCKUX peakiuil 0 pa3InYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYAacTBYIOIIMX B pEakIUM BEIECTB, MO TEIUIOBOMY 3(deKTy, Mo

W3MEHEHHIO CTEICHEH OKHCICHUS XHMHUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




[0 YYacTUIO  Karajaus3aropa). OK30- M 3HIOTEPMUYECKHE  pEaKLUH,

TCPMOXUMHUUCCKHUC YPABHCHUS. Ilonsrue o CKOpOCTHU XHUMHYSCKOHN p€aKkunu

1.4

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUECKUX peakuusax. [lonstue o
TOMOTE€HHBIX M T€TepOreHHbIX peakuusax. [loHaTne 0 XuMn4eckoM paBHOBECHHU.
@DakTophl, BIUSAIOLUIME HA CKOPOCTh XHWMHUYECKOM peaklUud U IOJIOKEHUE

XUMHUYCCKOT'O paBHOBCCHUA

1.5

OKHUCIINTEeNIbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, ANIEKTPOHHBI  OasiaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUil C HCHOJb30BAaHUEM METOJa

3JIEKTPOHHOTO Oayanca

1.6

Teopust ANEKTPOIUTUYECKON NUCCOLMALMU. DJIEKTPOJIUTHl U HEIJIEKTPOJIUTHI.
KaTtuonpl, aHnoHBI. MeXaHU3M TUCCOITMAIIMU BEIIECTB C PA3IMYHBIMUA BHIAMH
xuMu4eckor cBs3u. Crenenpb aucconuanu. CHUIbHBIC U CIA0bIE 3JIEKTPOJIUTHI.
Peakiiun noHHOTO OOMEHa. YCIIOBHS MPOTEKAHHMS PEaKIUid MOHHOTO OOMEHa,
MOJIHBIE W COKpalI¢HHbIE HMOHHBIE ypaBHEHHsS peakuuid. CBOWCTBa KHCIIOT,
OCHOBaHWUH M COJICH B CBETE TMPEJACTaBICHUH 00 3JIEKTPOIUTHICCKON

nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [[oHsATHE O rHApoNIn3e coneit

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMIICHHE C MOESIMU KPHCTAUTMYECKUX
pEeImETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB W HeMeTawioB (Tpadura U
alMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpHUs); MCCIEJOBAaHHE 3aBHCUMOCTHU
CKOPOCTH XHMHYECKOM peakuuu OT BO3ACUCTBUS pa3IUYHBIX (PAKTOPOB;
WCCIEOBAaHUE  DJICKTPOIPOBOAHOCTH  pPAacTBOPOB  BEIIECTB,  Hpolecca
JUCCOLMALUN  KHCJIOT, Imeiodell u cojeidl (BO3MOXKHO HCIIOJIb30BaHHE
BU/ICOMATEPHAIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIUX TPH3HAKA
IPOTEKaHUsl peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIACIEHHUE ra3a,
00pa3oBaHUE BOJIbI); ONBITOB, WLIIOCTPUPYIOIIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKIil (TOpeHUE, PEaKIMU Pa3JIOKEHUs, COCAMHCHHUS);
pacno3HaBaHKWE HEOPTaHMYECKHUX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX PEaKIHiA

Ha WOHBI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3aJlad

Hemeranne u ux COCIUHCHUA

2.1

OOmass xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHne u (pu3nueckue CBONCTBA MPOCTHIX
BEIIECTB — TAJON€HOB. XHMHWYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoielicTBHE C MeETaUIaMH, HEMeTalUIaMH, LIeJIouaMu). XJIOPOBOIOPO.

ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOJIydeHUE, TpUMeHeHue. JlelicTBue




XJIOpa M XJOPOBOJIOPOJA HA OpPraHM3M 4ellOBEeKa. BaxkHenmme XJIopuabl U UX

HaX0XXACHUC B ITPHUPOAC
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OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIC CTENEeHN OKucieHuss. CTpoeHue u GpU3NUecKue CBOICTBa
MPOCTHIX BEIIECTB — KHUCIOpOAa W Cephl. AJUIOTPOIHBIE MOAU(PUKAIIII
KUCIIOpOAa U cepbl. XUMUYECKUE CBOWCTBa cepbl. CepoBONOPOJ, CTPOEHHE,
(i)I/ISI/I'-IeCKI/Ie A XAMHYECKHE CBOMCTBA. OKCI/I}IBI CCpbl KaK MPCACTaBUTCIIN
KHCJIOTHBIX OKcHI0B. CepHas KUCIIOTa, (U3NUYECKHEe M XUMHUYECKHE CBOICTBa
(obmuMe Kak MpeAcTaBUTENs Kijacca KUCIOT U crenupudeckue). XuMUIecKue
peakiyy, JeKale B OCHOBE MPOMBIIUIEHHOI'O CIOCO0a TMOJTy4YeHUs CEepHOM
KHCJIOTHI. HpI/IMCHeHI/Ie. Conu CCpHOfI KHCJIIOTBI, KQYCCTBCHHAA PCAKLUA Ha
cyabdar-uoH. Haxoxnenue cepbl U €€ COCTUHEHUH B MpHUpOJE. XUMHUECKOE
3arps3HEHUE OKpYJKaIOMIeH Cpebl COSNMHEHHSIMHU Cepbl (KHCIOTHBIC JOXKIIH,

3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro NPEJOTBPALLEHUS

23

OOmast xapaktepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
¢u3nyeckue U XUMU4Yeckre cBorcTBa. KpyroBopot azora B npupoje. AMMHAK,
ero (usmyeckre M XMMHUYECKHUE CBOMCTBA, MojyuyeHue u npumeHenue. Coiu
aMMOHUS, HX (u3MUeCKHe U XMMHUYECKHE CBOMCTBA, INPUMEHEHHE.
KauecTBennas peakuusi Ha MOHbI aMMOHMSI. A30THasl KUCJIOTa, €€ MOIydYeHHeE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak NpeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoap3oBaHue HUTPATOB M COJNEH aMMOHHS B
KayeCcTBE MMUHEPAJIBbHBIX yI00peHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’KarolIen
CpeJlbl COEMHEHHUSIMH a30Ta (KUCIIOTHBIE JOXKIH, 3arpsA3HEHHUE BO3/1yXa, IOUBbI

Y BOJIOEMOB)

24

®docdop, amtorpornHsie Mogudpukanuu pochopa, huzMUecCKue U XUMUUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XHUMHUYECKHE CBOMCTBA, monyueHue. Vcmonmp3oBanue (ocdartoB B KauecTBe

MHUHEpAJIbHBIX y100peHHIA
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OOmas xapakTepuctuka s1eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHHW OKHUCIEHHUS. YTJepoja, aJIOTPOIHbIE
MOIU(HKAIMY, PACIpPOCTPaHEHHE B MpHpPOJE, (U3NYECKHEe U XHMUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopor yriaepona B mpuponae. OKCHabl yriepona,
X (U3NYECKHe M XMMUYECKHE CBOWCTBA, JACWCTBUE HA JKUBBIE OPraHU3MBI,

IMOJIY4YCHHUE U MMPUMCHCHHUC. IKOJIOTHUCCKHUE HpO6J’IeMI>I, CBsA3aHHBIE C OKCHUJIOM




yraepona(lV); rumoresa Ti00aqbHOrO MOTEIUICHUS KJIMMAaTa; HapHUKOBBIN
a¢pdexr. YrompHas Kuciaora U €€ COIM, MX (PU3NYECKHE W XUMHYECCKUE
CBOWCTBa, MOJy4YeHHE U NpuMeHeHue. KaduecTBeHHass peakuusi Ha KapOOHAT-
uoHbl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanbHbIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHEHUSIX
yraepoaa (MeTaH, STaH, STWIEH, AalEeTWIEH, 3TaHOJ, TJULEpPUH, YKCyCHas
kuciora). x coctaB u xumuueckoe crpoeHue. [loHsATHE 0 OHOIOTHYECKU
BOKHBIX BEIECTBAX: JXHUpax, O€lIKax, YIJIEBOJAaX — M HUX POJH B KU3HH
yeloBeka. MarepuanbHOE€ €JIMHCTBO OpPraHMYECKUX W HEOPraHMYeCKUX

COEIMHEHNN

2.7

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, IOIy4YEHHE U
npumeHenue. CoeanHeHUs KpeMHHs B mpupoje. OOuue mpeacraBieHus o0
okcuze kpeMHus(IV) u kpemuueBoii kuciaore. CHIIMKAThI, UX UCIOJb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH. BaxkHele cTpouTeIbHbIe MaTepHaIbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [Ipobraembr Ge3omacHOTrO

HCIIOJIB30BaHUs CTPOUTCIIbHBIX MATCPUAJIOB B HOBCCHHGBHOﬁ KHN3HHU

2.8

XUMHUECKUN HKCHEPUMEHT: H3y4YeHHE O0pa3l0oB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; IIPOBEJICHHE KAa4ECTBEHHBIX PEAKIM HAa XJIOpUA-
MOHBl M HAOJIOJCHWE NPU3HAKOB HUX MPOTEKAHMs; OIBITHL, OTpa)KaroLIne
¢u3nvecKkne 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCTUHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMH XJIOPUIOB
(ramoreHnIoB); O3HAKOMIJIEHHE C oOpa3llaMH cepbl U €€ COCTUHEHUSIMHU
(BOBMOXKHO ~ MCIIOJIb30BAaHME BHJIEOMATepUaloB); HaOMIOJeHHE Mpolecca
oOyrauBaHus caxapa IOJ JIEHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
U3yueHHEe XMMHUYECKHUX CBOMCTB pa30aBiIeHHOW CEpHOM KHCIOTHI, MPOBEICHHE
Ka4eCTBEHHON peakuuu Ha Ccynb(ar-uoH | HAOMIOACHWE Tpu3HaKa e¢
NPOTEKAHUs; O3HAKOMJIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a30Ta, Gocdopa u ux
COeIMHEHUI (BO3MOXXHO HCIOJB30BAHUE BHUJICOMATEPUANIOB), OOpa3amMu
a30THBIX U (ocOpHBIX yAOOpEHMI; NIoTyUYeHne, coOupaHue, paclo3HaBaHue U
U3y4YE€HHE CBOICTB aMMHaKa; NpPOBEJCHHE KAaueCTBEHHBIX pEakluil Ha HOH
aMMOHUSI U QochaT-HOH ¥ H3y4YEHHE [MPU3HAKOB MX MPOTEKaHUs,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KPHCTaIINYeCKuX
peméTok anmasza, rpaduTa, QyiepeHa; O3HAKOMIIEHHE C  IPOLIECCOM

afcopOLUU pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM




MPOTHBOra3a; MOJy4YeHUEe, COOMpaHHe, paclo3HaBaHHE M HM3Y4YCHHE CBOMICTB
VIJEKUCIOro rasa; IpOBEIEeHHWE KAayeCTBEHHBIX peakluii Ha kapOoHAT- U
CWJIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIIEHUE C
OPOAYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PELIEHUE 3KCIEePUMEHTAIBHBIX

3aj1a4 110 TeMe «BakHenIIe HeMETAIIIbI U UX COETUHEHUS))

MeTtanisl 1 UX COSAUHEHUS

3.1

OO0m1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nosiokenuss B Ilepuonuueckold cucreMe XUMHUYECKHX dieMeHToB 1.
Mengeneesa u ctpoeHus aromoB. CTpoeHue MeTaiuioB. Meraindyeckas CBsA3b U
METAJJIMYECKasi KpUCTalJIM4YecKass pemérka. OJIEKTPOXUMUYECKUN  psil

HaHpH)KCHI/Iﬁ MCTaJIJIOB
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Ou3nyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0IIKe CriocoObl MOIyYeHUS
MeTauioB. [loHsATHE O KOPPO3HH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. Crassl (CTalb, YyT'YH, JIOPATIOMUHUI, OpOH3a) U X MPUMEHEHHE B

OBITY U TIPOMBIIIJICHHOCTH

3.3

[enouynsle MeTayuibl: monoxeHue B llepuonudeckoil cucTeMe XUMHYECKUX
snemeHToB /.M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJECHHUE B MPHUPOJE.
Ou3nyeckue 1 XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUIBI U
THUAPOKCUABI HATPUA MW KaJIWA. HpI/IMeHeHI/Ie IMICJIOYHBIX MCTAJUIOB H HUX

COEIMHEHNN

3.4

[lenouHo3emMenbHbIE  METaIbl  MarHuii M KaJdblMid:  MOJOXKEHHE B
[Iepnoanueckoii cucreme XUMU4eckux 3yeMeHToB /.M. Menneneesa; ctpoeHue
UX aTOMOB; Haxo)kJeHue B mpupone. dusnyeckue M XUMHUUYECKHE CBOMCTBA
MarHusi U Kanblus. BakHeilmme coenuHeHUs Kaiblus (OKCHI, THIPOKCHI,

conu). JKEcTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUs

3.5

AunroMuHM: TIoN0keHue B [lepuoanyeckoi cucTeMe XMMHYECKUX SJIEMEHTOB
J.1. MenneneeBa; cTpoeHue aToMa; HaxoxkAcHHE B mpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHA U THIIPOKCH 1A

AJITOMUHUA

3.6

Kene3o: nonoxenue B llepuoanueckon cucreme XUMu4eckux anemeHToB J[.M.
MeHnneneeBa; CTpOEHHME aToOMa; HaXOXJIEeHHWE B mpupoje. Puznmdeckue u
XUMUYECKHE CBOWCTBa >kene3a. Oxcupabl, ruapokcunbl U conu xenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOTyUYCHHE

3.7

XUMUYeCKUM OKCIICPUMECHT: O3HaAKOMIJICHHUE C 06pa3uaM1/I METAJJIOB U CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3Y4YEHHE pE3yJIbTaTOB KOPPO3UM METAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), 0COOCHHOCTEH
B3aMMOJCHCTBHSI OKCHJAa KajdblUsl W HaTpus C BOAOM  (BO3MOXKHO
HCIIONb30BAHUE BHJIEOMATEPHUANIOB); HCCIEAOBAaHUE CBOMCTB KECTKOW BOJIBI;
mpolecca TOpeHusi JKelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHMsI KAUECTBEHHBIX pEaKLUUN HAa HMOHBI
(MarHus, Kanblus, amroMuHus, uuHka, xkenesa(ll) m xenesa(Ill), memu(1l);
HaOJI0/IeHUEe M ONHMCAaHUE TPOILIECCOB OKPAIIMBAaHMS IJIAMEHU MOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BaHHE  BHJIEOMATEPHAIIOB);
uccieoBaHie aM(pOTEPHBIX CBOWCTB THUAPOKCHJA ATIOMUHHMS U THIPOKCHAA
LIMHKA; pelIeHNne SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Baxkneiume Metaisl u

HNX COCAUHCHUA»

XuUMHUA U OKpY’Karolias cpeaa

4.1

Hosrie MaTepuajibl 1 TCXHOJIOTUH. BemectBa u MaTepuajibl B MMOBCEIHEBHOM
JKU3HH YEJIOBEKa. XUMHSA U 300pPOBBE. be3omacHoe mcnonn30BaHHE BCIICCTB U
XHUMHUYCCKUX pCaKHI/Iﬁ B 6BITy. HepBa;I noMoIub npu XUMHUUYCCKHUX OXKOrax H

OTpaBJICHUSX
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OCHOBBI ~ JKOJIOTUYECKOM  IpaMOTHOCTH.  XHMHUYECKOE€  3arpsi3HEHUe
okpyxaromieit cpensl [1/IK. Ponb xuMuu B pemieHuu 3KOJOTHYECKUX TPOOIIEM.
[IpupoaHble HCTOUYHUKH YTJIEBOJOPOAOB (Yyroyib, HNPUPOIHBIA Ta3, HE(TH),

MPOAYKTHI HX TIepepabOTKH, UX POJIb B OBITY U POMBIIIJICHHOCTH
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XHUMHYECKUH 3KCIIEPUMEHT: U3yUeHUe 00pa3lioB MaTepuaioB (CTEKIIO, CIIIaBbl

MCTAJIJIOB, TIOJIMMCPHBIC MaTepI/IaJILI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kox
NMpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHNs K MPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/bHOI
NMPOrpaMMbl OCHOBHOT0 001ero odopazoBanns Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TMO03HABAa€MOCTH SBJIICHHUH npupoabl, IOHUMAHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayYKH Kak obnact COBPEMEHHOT'O
C€CTCCTBO3HAaHHMA, KOMIIOHCHTA 061_[16171 KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKAa B YCIOBHAX COBPEMCHHOTI'O O6HICCTB3;

IMOHUMAaHHEC MCCTAa XUMUHU CPCIU JPYTUX CCTCCTBCHHBIX HAYK

1.2

O Hay4YHbIX METOJax IO3HAHHUs, B TOM YHUCIIE 3KCIIEPUMEHTAJIbHBIX U
TEOPETUUECKUX METOJAX MCCIECIOBAHUS BEMIECTB W HW3YUYCHUSA
XUMHUYECKUX PEAKIUH; YMEHUE HCIOJAb30BaTh MOJCIH I

0OBACHEHHUS CTPOCHUA aTOMOB U MOJIEKYJI

1.3

o ctepax npodeCcCUOHATHHON AESITeTFHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JIOCTHIKCHHSX
XMMHUYECKONH HAyKH, YTO MO3BOJMT OOYYArOIIUMCS paccMaTpUBATh
XUMHUIO Kak chepy cBoelt Oymyiiei mpodeccHoHaIbHOM AeITeIbHOCTH
U ClleNaTh OCO3HAHHBIA BHIOOP XMMHH KaK NMPO(UIBHOTO NpeaMera

MIPU TIEPEX0JIC Ha YPOBEHBb CPEAHET0 00IIEro 00pa3oBaHus

Brnagenue cucteMod XMMHYECKMX 3HAHUU W YMEHHUE IMPUMEHSTh

CUCTCMY XUMHNYICCKUX 3HaHI/II>'I, KOTOpas BKJIOYACT:

2.1

Ba)XKHEHIIIE XUMHYECKHE IIOHATHS. XHUMHYCCKUHM DJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOHAS U
HEOJAHOPOJHASI CMECh, OTHOCHUTEIIbHbIE aTOMHasi M MOJEKYJspHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBII
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, CONb (CPelmHsis), XUMHYECKas
peakmus, peakIMu COCIWHCHUS, PEaKIMH Pa3JIOKCHHS, PpEaKIuu
3aMeIeHNs], PeaKIuu OOMeHa, TeTIOBOM 3(PQEeKT peakiuu, 3K30- U
SHIOTEPMUUYECKHUE PEAKIMH, PacTBOP, MACCOBasi JOJS XUMHYECKOTO
3JIeMEHTa B COEAMHEHUH, MacCOBasl 10JI U MPOLEHTHAs! KOHIIEHTpaUs

BCHICCTBA B paCTBOPC, AAPO aTOMA, BHeKTpOHHBIﬁ cloit aToMa, aTOMHas




opOuTanp, pamuyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XMUMHYECKasl CBSI3b, dJIEKTPOOTPULIATEIbHOCTD, ITOJIIPHAS U HETOJSIpHAs
KOBAJICHTHAsE  CBsI3b, MOHHAs  CBSA3b, METa/UIMYECKas  CBs3b,
KpUCTa/lIM4ecKass pemérka (aroMHas, WOHHAas, MeTajIndecKas,
MOJICKYJISIpHAs), UOH, KaTUOH, QHHOH, 3JEKTPOJIUT M HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOIMAlMsI, pEeaKkUud HOHHOTO oOMeHa,
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUUU,  OKHUCIHTEIb U
BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHYECKOe paBHOBecHe, OOpaTHMble U HEOOpaTUMbIE pPEaKIIUH,
CKOpPOCTh XMMHYECKON peakumu, karamusarop, IIJIK, xopposus

METaJJIOB, CIIJIABbI
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OCHOBOIIOJIATraloINe 3aKOHbl XUMHUHU: 3aKOH COXPAHEHMSI MAaCCHI,
nepuoanueckuii  3akon .M. MenzaeneeBa, 3aKOH IOCTOSIHCTBA

cocCTaBa, 3aKOH ABoraz[po
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TCOpUHN XHUMHH: ATOMHO-MOJICKYJIIpHAad TCOpUA, TCOpUA

AIEKTPOIUTUIECKON TUCCOIMAIINN

Brnangenue ocHOBaMH XUMHUYECKOW TPAMOTHOCTH, BKJIFOUAOIIEH:

3.1

YMEHUE NMPaBUIbHO UCIOJIb30BATh N3yUEHHbIE BELIECTBA U MAaTEPUAIIbI
(B TOM uyucie MHHEpallbHble YJIOOpPEHMs, METalbl M CIUIABbI,
NPOAYKTHl MNEpepabOTKU MPUPOJHBIX HCTOYHHMKOB YIJIEBOAOPOAOB
(yrnig, mpupoAHoro rasa, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha
MPOM3BOJICTBE M MOHMMaHHE 3HAYECHUS >KUPOB, OEJKOB, YTIJIEBOAOB
JUIs OpraHu3Ma 4YeloBeKa; yMEHHUE MPOTHO3UPOBATh BIUSHUE BELIECTB

U XUMHUYCCKHUX MPOLUECCOB HAa OPraHU3M UYCJIOBCKA M OKPYIKAIOUIYIO

MIPUPOJIHYIO CPETY
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YMCHUC UHTCTPUPOBATHL XUMHUYCCKUC 3HAHHA CO 3HAHUSAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYME ONbITa PabOTHl C Pa3IMYHBIMU MCTOYHMKAMM MH(OpMauu
[0 XUMUM (Hay4dHass M Hay4dHO-IIOINYJISIpHAsl JHUTEpaTypa, CIOBapH,

CIPAaBOYHHUKU, UHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHUBHO OLIEHHMBAaTh HMH(OpPMAIMIO O BEIIECTBaX, HMX
MPEBPALEHUSIX U NPAKTUUYECKOM  NPUMEHEHWH ©  YMEHHUE

HUCIOJb30BaTh €€ s pemicHuAd y‘I€6H0-H03HaBaT€J'H)HI)IX 3aga4

BJ'IEUI@HI/Ie OCHOBAMH TOHSTHITHOTO amnmnapara M1 CHMBOJHYCCKOI'O

A3bIKa XUMHH JUIL COCTaBJICHUS (POPMYJI HEOPraHHMYECKUX BEILECTB,




YPaBHEHHH  XUMHUYECKUX  PEAKLUM; OCHOBAMU  XUMHUYECKOU

HomeHnknatypsl (IUPAC u TpuBHaIbHO#)

YMmeHue oOBSACHATH CBSI3b IMOJIOKEHUs 3yieMeHTa B Ilepuonnyeckoii

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHHUA ATOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sjapa, oOiiee 4Yucio
ANIEKTPOHOB), pACHpPEIEIICHUEM SJIEKTPOHOB IO HSHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX TIEPHUOJIOB, KAIHS U KATBIIHS
[IpencraBinenne O  MNEPUOJMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX JJIEMEHTOB (paguyc atoma, 3JIEKTPOOTPUILIATEIbHOCTS),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JJICMEHTOB B
[lepuognueckoit cucremMe (B MalblX MEPUOJAX U  TJIABHBIX
MOArPYNIax) v AMEKTPOHHOTO CTPOSHHSI aToMa

7 YMeHue KIacCU(PUIMPOBATE:

7.1 XUMHUYECKHE IIEMEHTBI

7.2 HEOpPraHWYeCKUe BEIIECTBA

7.3 XUMHUYECKHE PEAKLIUH

8 YMeHue onpeaensiTh:

01 BaJICHTHOCTh U CTCIICHb OKHCICHHUS XMMHUYECKUX DIJIEMEHTOB, 3apsi

' MOHA

%o BUJ XMMHUYECKOM CBSI3M U TUIN KPUCTAIUIMUECKOH CTPYKTYpbl B

. COCIMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX pacTBOPAX BEIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCJIUTENh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh PU3NICCKUEC U XUMUYCCKUE CBOWCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJOpPOA, Tpadur, aiMas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KaIWid, MarHui,
KaJIBIIMH, aJTFOMUHUH, JKeJe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (BOJa,
aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPOJ, OKCHUIBI U THUIPOKCHUIBI

99 MetamioB [-ITA rpynn, amomunus, meau (1), nunka, xenesza (II u

' III), okcuasl yriepona (I u 1V), kpemuus (IV), azora u dpocdopa (111
u V), cepot (IV u VI), cepuucras, cepnas, a3oTucrasi, a3oTHasi,
dbocdopHas, yroapHas, KpEMHHUEBAsI KUCJIOTA U UX COJIN)

93 IIPOTHO3UPOBaTh M XapaKkTepu3oBaTb  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUA, NPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD ITPOTCKAHUA XUMHUYCCKUX

MIPEeBpAIICHUI B PA3TUYHBIX YCIOBUSIX

YMeHHEe COCTaBIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS PEAKIINiA, B

10
TOM YHCJIE:
10.1 peaKIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB
' (Tpymim) HEOpPraHWYECKHUX BEIIECTB
104 MOJTBEPKIAIOIIUX T€HETUYECKYI0 B3aUMOCBSI3b MEXIY HUMHU
11 YMeHue BBIYUCIATh (IPOBOJUTH PACUEThI):
1 OTHOCHUTEJIbHYI0 MOJICKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
. MacCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA B COSMHCHHUH
11.2 MAaCCOBYIO JIOJIKO BEIIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM T'a30B
114 M0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUd W HAXOJUTh KOJIHUYECTBO
' BEIIECTBA, 00BEM 1 MacCy peareHTOB WX MPOYKTOB PEAKIIUI
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMM ~ METOJaMH  HAy4YHOro  TO3HaHUs  (HaOIIOJEHUuE,
" HU3MEPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHKE) ITPU U3YUCHUH BEIIECTB U
' XUMHUYECKHUX SIBIICHUH; yMeHHe CQOpMyIupoBaTh MmpodiemMy u
MIPEIIOKHUTH IMyTH €€ peIICHHS
199 O0e3omacHO pabOThl ¢ XWMHYECKHMMH BEIIECTBAMH, XUMHUYECKOU
' NOCy10# 1 TabopaTOPHBIM 000PYJOBAaHHEM
MpaBUJIaMy O€30MacHOTO OOpaIlIeHuUs C BEIIECTBAMHU, UCTIOIB3YEMBbIMU
B TIOBCEHEBHOM JKW3HH, MTPaBUJIaMU MMOBEJICHUS B IEJISIX COepeKEHUS
123 3I0pPOBbSl U OKPYKAIOIIEH MPUPOAHON Cpelbl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCUCTBUS HA JKHMBBICE OPTraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CMIOCOOOB YMEHBIICHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3IEHCTBU
3 Hanwuue mpakTUyecKuX HABBHIKOB IUIAHUPOBAHHS U OCYIICCTBICHUS
CJIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
. M3y4YeHUE U OMUcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C Q)HSI/II-ICCKI/IMI/I 151 XUMHYCCKUMHU SABJICHUSAMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKY IIPOTEKAHUS XUMHUYECKUX PEAKIUI

13.2

U3y4eHHe CIIOCO00B pa3/iesieHns cMeceit

133

MMOJIy4YCHUC KHUCJIOpoAa W H3Yy4YCHHUC CIo CBOﬁCTB; MOJIYy4YCHUC
BOAOpOJa U U3YUYCHHUEC €TI0 CBOI\/’ICTB; IIOJIYUCHHUEC YTJICKHCJIIOIO rasa u

HU3Yy4YCHUEC CT'O CBOfICTB; IOJIY4YCHUC aMMHAaKa U U3YUYCHUC €TI0 CBOICTB

13.4

MPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON MacCOBOM JOJel

pPacTBOPEHHOTO BEMIECTBA

13.5

MIPUMEHEHHE WHMKAaTOPOB (;makmyca, METHJIOpaHKa u
denondranenna) s ONMpeleieHHUs XapakTepa Cpelbl B pacTBOpax

KHUCIIOT U IIeJIouen

13.6

HCCIIEIOBAHUE M OINMCAHUE CBOMCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHE B3AMMOACHCTBUS KUCIOT C METaJUIaMU,
OKCHJIAMU  META/UIOB,  PacTBOPUMBIMM U HEPACTBOPUMBIMH
OCHOBaHMSIMH, COJISIMU; TIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHU;
BBITECHEHHME OJHOIO MeTajyla JpyrMM M3  pacTBopa  COJIH;
uccaeaoBaHuEe aM(POTEPHBIX CBOMCTB THUAPOKCHIOB AIIOMUHUS H

[IMHKA

13.7

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 IO TCMaM: «OCHOBHBIC KJIaCCHI
HCOPraHNM4CCKux COGHHHGHHfI)); «3J’I€KTpOJ'H/ITI/I‘IeCKa$I
AUCCOIUaIus «Baxmneiinmye HeMeTaIbl M HX COCAUMHCHUA),

«Baxnenme MeTaIbl U HX COCIUHCHUA»

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUTFOCTPUPYIOIIUE  TPU3HAKU
MPOTEKAHUs PEaKIii MOHHOTO OOMEHa; KayeCTBEHHBIC PEaKIMU Ha
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOpPaX HOHBI XJIOPHI-, OpOMH]I-,
wonua-, cyinedar-, docdar-, kapOoHAT-, CHIMKAT-aHHOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBI aMMOHHUS, MarHus, KaJabII¥sl, aTFOMUHHUS,

xenesa (2+) u xxenesa (3+), menu (2+), nUHKa
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VYmMeHue:

14.1

NPEACTaBIATh  pE3yJbTAaThl JKCIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNnbCTB, I'pa)MKOB W TaOJIUI] U BBIABIATE SMIUPUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATb CBA3U MCKAY PCAJIbHO Ha6JII-O,Z[a€MLIMI/I XUMHUYCCKHUMH
SABJICHUSAMM U IpoHeCcCaMHu, MPOUCXOAAIIMMU B MaKpO- 1 MUKPOMUPE,

OOBSACHSATH IMPUYNHBI MHOFOO6paSI/I${ BCIICCTB




INEPEYEHD 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblil 3JIEMEHT COJIEPKAHUAS

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUC ITOHATHA

1.1

UYucteie BemecTBa U cMecu. CriocoObl pa3/iesieHus cmecei

1.2

AtomMBI U MOIJICKYJIbI. Xumuueckue daeMeHThl. CHMBOJIBI  XMMHYECKHX

DJICMCHTOB. HpOCTBIe " CJI0KHBIC BE€IICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX AJ1€MEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OTHocHTEIBbHAsT aTOMHAs Macca.
OtHocuTeNnbHAS MOJICKYJIsIpHasa Macca. MaccoBas J0JI XUMHYCCKOT'O 3JIEMCHTA

B COCAMHECHUN

1.5

KonnyectBo BemectBa. Monb. MomsipHas macca. MosIpHBI 00bEM Ta30B.

Bzanmocss3p KOJIMYCCTBA, MACCHI K YK CJIa CTPYKTYPHBIX CIUHHUILL BEIICCTBA

1.6

OU3NYECKUE U XUMUYECKUE SBJICHHUS. XMMHUYECKAsl peakuus U €€ NPU3HAKH.

3aKOH COXpaHEHUs MacChl BEUIECTB. XUMUYECKUE YPABHEHUS

Ilepnonnueckuil 3akoH u Ilepumonmueckas cucreMa XUMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Tepuoanueckuii 3akoH. [leproauueckas cucteMa XUMHYECKUX 3aeMeHToB J[. M.
Menpneneesa. [lepuoast u rpynnbl. @U3HYECKUI CMBICH IOPSAIKOBOIO HOMEpA,

HOMCEPOB II€PUOJa U I'PYIIIIBI 3JICMCHTA
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Crpoenne atromMoB. CoctaB atoMHbIX sigep. M3oTombl. DiekTpoHsl. CTpoeHUe
SJICKTPOHHBIX 060.]10‘161( aTOMOB ICPBBIX 20 XUMHUYECCKUX JJICMCHTOB

ITepnonnueckoii cucrems! .M. Menneneena
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3aKOHOMEPHOCTH B MU3MEHEHUH CBOMCTB XMMHYECKHX 3JIEMEHTOB NEPBBIX TPEX
NEPUOJAOB, Kaius, Kaiuplus (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIbHOCTH,
METAJIMYECKMX W HEMETANIMYECKMX CBOMCTB) M HMX COEIWHEHUH B
COOTBETCTBUM C IIOJIO)KEHMEM JJIeMEHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM HUX aTOMOB

Crtpoenue BeliecTBa

3.1

Xumuueckass cBsi3b. KoBaneHTHass (MONsipHAsT ¢ HEMOJSpHAsi)  CBA3b.
DNEeKTPOOTPUIIATETPHOCTE ~ XUMHUYECKMX  dJeMeHTOB.  VoHHas  CBs3b.

Merainueckas CBA3b
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Tunsl KpUCTAUIMYECKUX PEWETOK (aToOMHasi, HOHHAs, MeTaUIn4yecKas),
3aBUCHUMOCTh CBOWMCTB BEILIECTBA OT THINA KPUCTALIMYECKON PEIIETKH U BUAA

XUMHUYECKOM CBSI3HU

Baxwueriime npeacraBuTeNM HEOPraHUYEeCKHX BellecTB. Hemeramnsl u ux

coeMHEeHUs. MeTalibl U UX COCIUHCHUS

4.1

Knaccudukamuss u HOMEHKIATypa HEOPTraHHMYECKUX COCAWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCIJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpas3ytone; OCHOBaHWHM (IIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KHCTOT  (KHCIOpPOJCO/AEpKAIME W  OECKUCIOPOIHBIC, OJHOOCHOBHBIE W

MHOTOOCHOBHBIC); COJICH (CPEAHUX U KUCIIBIX )

42

duspyeckne MW XHMUYECKHE CBOMCTBa IMPOCTBIX  BCIICCTB-HECMCTAJLJIIOB:

BOJIOPO/Ia, XJIOpa, KACIOPOa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHUsI

4.3

du3nyecKkue U XUMHUUYECKHE CBOMCTBA MPOCThIX BCUICCTB-MCTAJIJIOB: JIMTUA,
HaTpus:d, Kajliusd, Maroud U KaJlbWdA, AJIFOMHUHUA, KEJIC3a. 3JICKTpOXPIMH‘iGCKHI>i

PAIl HANPSHKEHUM METaJIOB

4.4

®u3NYeCKre U XMMUYECKUE CBOWCTBA BOJOPOJIHBIX COCJUHEHUI HEMETaJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHUAKA

4.5

@dusnyeckue U XMMHUYECKHE CBOWCTBAa OKCHIOB HemetaiuioB: cepbl (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yrnepona(ll, IV), kpemuusa(IV). [lonydenne

OKCHJOB HEMECTAJLJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: MetauioB [A—IIA rpynn, uunka, menu(Il) u

xenesa(ll, II1). ITomydenne OKCHIOB METAIIIIOB

4.7

XHWMHYECKHE CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX THIPOKCUAOB (Ha MpuMepe
THIPOKCUIOB  QJIIOMHHMSI, Kene3a, LuHKa). [lomydyeHnne ocHOBaHM U

aM(OTEepHBIX TUAPOKCH]IOB

4.8

OO01me XMMHUYEeCKHe CBOWCTBAa KHCIIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOJIHOIM,
CEpHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHHEBOH, yromapHO. Ocobbie
XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIOT.

HOJ’Iy‘IeHI/IC KHUCJIOT

4.9

OO6mume XuMUYecKue CBOMCTBA cpeHuX colie. [lomyuenune coneit

4.10

[Tonydenue, coOupaHue, pacmo3HaBaHUE BOJOPOJA, KHUCIOPOA, aMMHAKa,

YIJIEKUCIIOTO Ta3a B JIabopaTopuu

4.11

HonyquI/Ie aMMMakKa, CepHOﬁ 1 a30THOM KHUCJIOT B MMPOMBIIIJICHHOCTH. O6H_[I/Ie

CIIOCOOBI MOTYUYEHUS METAIIOB




4.12

I'eneTnyeckas CBA3b MCXKAY KjIaCCaMH HCOPTraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

XUMHYECKUE PEaKLIUU

5.1

Knaccudukanus XuMHUECKUX peaKIUi O Pa3INyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYACTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3(deKTy, Mo

W3MEHEHHIO CTEeTICHEH OKHCICHHS XUMUYECKHX 3JIEMEHTOB

52

TemnnoBoit 3 hekT XUMUUECKON peakliii, TEPMOXUMHUECKHUE YpaBHEHUS. JK30-

N SHAOTCPMHUYCCKUEC PCAKINH. TepMOXI/IMI/I‘IGCKI/IG YpaBHCHUA

53

OKHCIUTEIIEHOBOCCTAHOBUTEIILHBIC peaknuunu. OKHCIUTEIIN U BOCCTAHOBUTEIIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHUA. BJ'ICKTpOHHHﬁ OaaHc

OKHUCIINTEILHOBOCCTAHOBUTEIIHHOM pCaKkurn

54

TeOpI/IH BHCKTpOHHTquCKOﬁ AUCCoManu. KaTI/IOHLI, AHUOHEI. QHGKTpOHI/ITH u

HEJJICKTPOJIHNTEI. CunbHBIE U Cl1a0kIe OJICKTPOJINTEI. Crenenb JUucconuanmmn

5.5

Peaknmu noHHOrOo OOMeHa. YCIOBHSI MPOTCKAHUS PEAaKIMii MOHHOTO OOMeHa,

ITIOJIHBIC 1 COKpaH_[éHHBIC HOHHBIC YPAaBHCHUA peaKI_II/Iﬁ

XuMus ¥ OKpy>Karolias cpena

6.1

BemecrBa n Marepuansl B NOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCITIOJIb30BaHUE BEILECTB M XUMHUYECKUX peakUuil B jabopatopuu U OBITY.

HepBa;I IIOMOIIB ITPU XUMHUYCCKHUX OXKOIraxX 1 OTPaBJICHHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpy’Karolled cpefbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALCHHS
[Ipenenbras pomyctumas konmeHTpanus BemecTB (ITAK). Ponp xumum B
pelICHNH HJKOJOTMYECKHX MpoOsieM. YCHIEHHE MapHUKOBOTO 3(deKra,

pa3pylieHre 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ora, ocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHUH B
ObITY, MEIULUHE, NPOMBIIUIEHHOCTH MU CEJIbCKOM Xo3daicTBe. llpumeneHue
METAJUIOB M CIUIAaBOB (CTallb, YYyTyH, JAIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBILIJICHHOCTH UX COeAMHEHUN. [[oHATHE O KOPPO3HH METAIITIOB, OCHOBHBIE

CTIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

6.4

[TpupoaHble HMCTOYHHKH YIIE€BOAOPOJAOB (Yrojb, MPHUPOIHBIA Tra3, HedTh),

MIPOIYKTHI KX TIepepaboTku (OEH3UH), UX POJIb B OBITY M POMBIIIUICHHOCTH

6.5

HepBOHaanBHLIe MOHATHSA 00 OpPraHM4Y€CKUX BEIICCTBAX KaK O COCAMHCHUAX
yriiepoaa (MeTaH, OTaH, 3TUJICH, alCTUJICH, 9TAHOJI, INIMICPHUH, YKCYCHAA I(I/ICJ'IOTa).
ITonsTHE 0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: XXUpax, 6em<ax, YIJII€BOJax — U UX

POJIA B ’)KU3HH YCJIOBCKA




Pacuérrr:

7.1 o opmyIamM XUMHUYECKUX COCIUHEHUN
7.2 Macchl (MaccoBOi) TOIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPaBHECHHSIM




YYEBHO-METO/JUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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