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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
0o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell HporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EeOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npeayCcMaTpUBAET PACHpPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpPOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa30oBaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0OHOTr0 coJiepKaHusl.

3HaHME XHUMHUHU CIY)XKHUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACcTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 001IeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIs/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWIA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUN NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro0 TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIsl U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

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

COJEP) KAHUE OBYUEHMUSI
8 KUIIACC
ITepBoHayaIbHBIE XUMHYECKUE OHATHUSA
[Ipeamer xumuun. Pojb XMMUM B KW3HHU Ye€JIOBEKa. XMMHUSA B CHCTEME HayK.
Tena w BemecTBa. PU3WYECKUE CBOWCTBA BEIIECTB. ATIpPEraTHOE COCTOSIHUE



BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMUU. YHCTbIE BEIIECTBA U CMECH.
Cnoco0slI pa3eneHus cMece.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTenbHas MOJEKyJsipHas mMacca. MaccoBasi 105 XMMHYECKOr0 3JIEMEHTa B
COEJIMHEHHUHU.

KonuuectBo BemectBa. Moabs. Mossipaass Macca. B3auMocBs3b KOIMY€ECTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IuUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanus
XUMUYECKUX peakIuii (COeqUHEHHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0M, mpaBUjaMu paboOTHl B Ja0OpaTOpUu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJIOBAaHUEM, U3YyUYEHUE U OINMCAHUE
¢u3nuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOJOJIeHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHHUE caxapa B CTYIKeE,
KUATIEHWE U KOHJIEHCAllUS BOJIbI) M XUMHUYECKHX (TOPEHUE CBEYH, MPOKAJIMBAHHE
MEHOM TIPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0AeHIE U
ONKMCAaHWE TMPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX peakuuil (pasjokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapus, pa3joKeHHE THUIPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE kKene3a ¢ pactBopom coau meau (11),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHUs] CMECEH: C TOMOIIbI0 MarHuTa, (PUIBTPOBAHHME,
BbIMIApUBAHUE, NTUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
ColM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS MAaCChl, CO3JaHUE MOJEIEH MOJEKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — anemMeHT U npoctoe
BemecTBO. Haxoxnmenue kuciopoma B Tpupojae, (HU3MYECKHE M XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kwucinopoma. CrocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0opatopuu H OpOMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoe. O30H — autoTponHas MOAUGUKAIIHS KUCIOPOIa.

TemoBoit >PheKT XUMUYECKONW pPEaAKIUU, TEPMOXUMHUYECKHUE YpPaBHECHWSI,
9K30- M JHAOTEPMHUYECKUE peakiuu. TOoIuMBO: yroib M METaH. 3arpsi3HEHUue
BO3/1yXa, yCUIIEHHE NapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bopopon — »anemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Qunueckue W XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YPaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbl. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacebllieHHble M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BEIIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOABI. OCHOBaHUA.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Boabl B HMPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennii. Oxcuawl. Kiaccuduxarms
OKCUJOB: coyieoOpa3sytonie  (OCHOBHbIE,  KHUCJIOTHblE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoiicTBa OKCUO0B. [loyueHune okcuaoB.

OcHoBanus. Krnaccudukamuss oCHOBaHWM: MIENOYM MW HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHoBaHui. Duznueckne MU XWMHUYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUIM.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. dOusudeckue u
XUMHUYECKHE CBOMCTBa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Conu. Homenknarypa comneil. @uszndeckrue U XMMHYECKHE CBOWMCTBA COJIEH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEEICHUE COAECP/KAHMS KUCIOPOJa B BO3/IYXE, MOJIyUECHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HaOI0IeHne
B3aUMOJECHCTBHSI BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCUIOB H
OMMMCAaHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3yUYCHUE
CBOWMCTB Bojiopoja (rOpeHue), B3auMmojaeicTBre Bomoponaa ¢ okcugom meau (1)
(BO3MOXHO HCIOJIb30BaHUE BUJACOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TNPUIOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(HatpuieMm ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieoBaHue 0o0pa3l[OB HEOPraHMYECKHX BEUIECTB PA3IMYHBIX  KIJIACCOB,
HaOJFOICHNE M3MEHEHUsI OKPACKH WHIUKATOPOB B PAacTBOpPAxX KUCIIOT W MICIIOYEH,
u3yueHue B3aumojieicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUW HEUTpalIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPA COJIM, PEIICHHUE



DKCHEPUMEHTAIBHBIX 3a1ad M0 TeMme «BaxHedmmne KiIacChl HEOPraHMYECKUX
COCIUHEHUIN.

IHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJacCU(UKAIMU XUMUYECKUX dieMeHToB. [lonsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IEJIOYHbIE U ILETOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEpHbIE OKCUIBI
Y TUJPOKCU/IBI.

Ilepuoanueckuii 3akoH. [lepnoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpUOJIHAs  (QOpMBI
Ilepnonnueckoi cucremsl xumuueckux 3iemeHToB 1. M. Menneneesa. Ilepuonst
u rpynnbl. PU3NYECKHI CMBICI NOPSIAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX saep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04eK aroMoB  TepBbiIX 20 XMMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHsS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U IEPUOTAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil cucTeMbl XUMHUYECKUX
BJIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAsI CBSA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporuiecchl okucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydyeHue OoOpa3IOB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHUE
TUAPOKCUAA LHMHKA C PACTBOPAMHM KHUCIOT M IIEJIOYEH, NPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCSI 4YEpPE3 HCIOJIb30BAaHUME KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, AaHallu3, CHUHTE3, KiIaccu(UKaus, NEePUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

Odwuszmka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
M30TOMNbI, PaMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3aps]l, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, ra3, PU3MYECKUE BEIUYHMHBI, €IUHHIIBI
U3MEpPEHHUs, KOCMOC, TTaHeThl, 3BE3/b1, CoMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIC UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.

9 KUJIACC

BenrecTBo 1 XUMHYeCKAsI peaKIusi

[lepuoamnueckuii 3akoH. [leproandeckas cucreMa XUMHUYECKUX dTIeMeHTOB /1.
N. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpEX TMEPUOJOB, Kajaus, KajdbllUid W UX
COCTMHCHWI B COOTBETCTBUM C TIOJIO)KEHHWEM »diieMeHTOB B llepmonnyeckoit
CHCTEME U CTPOCHHEM HX aTOMOB.

CTpocHHE BelIeCTBA: BHJIBI XUMHUYECKOH CBS3M. THIBI KPUCTAJUTMUSCKHX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIUSIONIME HA CKOPOCTh XMMUYECKOW pPEaKIUU U TOJIOKEHUE XHUMHYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHONH  PEaKIIHH. CocraBieHne  ypaBHECHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMUW W COJIe B CBET€ TMPEJICTABICHUN 00 DJIEKTPOJIUTUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;opuma HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, MIEJOYed U  CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  pPEaKIuid  HOHHOTO  oOMeHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAaKUMH HAa  HMOHBI, pEIICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHME CBOWCTBA HA TNIPUMEpPE  XJopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOMCTBa cepbl. CepoBOIOpOAd, CTpOeHHE, (HU3HMYECKUE U
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMONYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. HaxoxzaeHnue cepbl U €€ COEAUHEHUM B TpUpoJe. XUMHUUECKOE



3arps3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTETNIEHU OKUCIEHUsS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MojlyueHue u npumeHenue. Coau aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M crHeluduyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYXkKalolel cpeibl COEIUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUs.  YTJIEpoJ,  aJUIOTPOITHbIE
MoauUKAIMK, PACIpPOCTpaHEHUE B MNpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOrMYecKHUe MpOoOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
sbdexT. YronbpHas KucnoTa u e€ coiu, uX (PU3nYecKne U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢wusnueckue W XHMHYECKHE CBONCTBA, TIOJNYYCHHE W
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIB30BAHHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIeMEHT, OeTOoH, *kene300eToH. [IpobaeMpl O€30MacHOrO HCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBEICHNE KAUECTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpazmamMmu  cepbl W €€  CcOeQUHEHMSIMU  (BO3MOXHO  HCIOJB30BaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJICHHE Mpu3HakKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepuanoB), o0pa3amMu a3oTHBIX U (PocPopHBIX ya0OpeHUid, MoTydeHue,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHUS U GocdhaT-uoH U U3yYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THOMN KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
IpoIecCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COCTUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnoynoxeHuss B llepumoamueckoil cucteme xumuueckux osiemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ODJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIOCOOBI TONYYeHHS] MeTayioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpOCHHME WX aTOMOB, HAaXOXJEHUE B MPUPOJE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHue MIeNOYHBIX METaIOB W HUX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHtoB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3nuecKkne U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMN: IOJIO)KEeHUE B [lepnoanueckoil CucTeMe XMMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HAaXOXJeHUE B mnpupone. Duznueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJIEJOBAaHNE CBOWCTB KECTKOM BOJBI, MPOLECCa TOPEHUS XKejle3a B KHUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUSA, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHME U ONMKCAHKE MPOLIECCOB OKPAIIMBAHHUS
IUIJaMEHW HMOHAMM HATpus, Kajlusg M KalblUsi (BO3MOKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeiline
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOM »KHM3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumMun B pemieHnn 3KoJI0TrM4ecKuX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemuwie ceéazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIacCHPUKAIUA, MEePUOJIUIHOCTh, HaOIIOACHHE,
OKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPECHHE, MOJIeb, SBIICHUE, ITAPHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKHM, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dorocuntes, nprxanue, Ouocdepa, PKOCUCTEMA, MUHEPATBHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC MCKOIIAEMBbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJbBTATBI OCBOEHHMA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B €IUHCTBE y4eOHOU WU
BOCIIUTATEIILHON JIESITEIbBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, TPHUHITHIMA B
oOIIecTBe TMpaBUJaMH U HOpPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT TIIpolieccaM
CaMOTIO3HAaHUSI, CAMOPA3BUTHS M COLIUATU3AINH 00yUYatOIIUXCSl.

JIn4HOCTHBIE  pe3ynabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBAThCSL CUCTEMOl TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlUUWd U
pacuIMpeHue ONbITa IESITENLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHY€CKOT0 BOCTIUTAHUS

[EHHOCTHOT'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAYYHOMY HACJEIUI0, TOHUMAHUA 3HAUYEHUS XUMUYECKOM HAyKH B >KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIANIETh JTOCTOBEPHOW HH(OpMANIUEH O
MEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rPaskIaHCKOT0 BOCTIUTAHUSI:

MPEACTAaBICHUS O COLUMAIBHBIX HOpPMax M TMpaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUN B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBATENbCKOW, TBOPYECKOM M JPYrHX  BUJAX



JESATENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIHHOCTH TIPH
BBITIOJTHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/lad, BBITIOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOITOHUMAHHUIO
U B3aWMOIIOMOIIA B TIpOIeCCe OTOW Y4EOHOW JIeATETBHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TIOBEJACHUE W TIIOCTYNIKM CBOUX TOBAPHIIEH C TIO3UIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIICICTBHIA TOCTYKOB,;

3) HEHHOCTH HAYYHOT'0 TIO3HAHWS

MHUPOBO33PCHUYCCKUE TMPEJCTABICHUS O BEIICCTBE M XMMHYECKOW PEaKIIHH,
COOTBETCTBYIOIIME COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTAaBIISIOIIHC
OCHOBY JUII TTOHUMAaHUS CYINIHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJIBI, B3aUMOCBS3IX YEIOBEKA C
IPUPOJTHON CPEIOH, O POJIM XMMHH B TIO3HAHUHU dTHUX 3aKOHOMEPHOCTEH;

NO03HABaTEILHBIC MOTHBBI, HAIIPABJICHHBIC HA TMOJIYYCHHE HOBBIX 3HAHWUU IO
XHUMHH, HCOOXOIUMBIC NI OOBSCHEHUS HAOJFOJIACMBIX TPOIECCOB U SBJICHUH,
NO3HABATEILHOW, WH(GOPMAIIMOHHONW M YHMTATEIbCKOW KYJIBTYPBI, B TOM 4YHCIIC
HABBIKOB CaMOCTOSITEIBLHOM pabOThl ¢ yYeOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPATYPOH, JIOCTYITHBIMH TEXHUYECKUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TO3HAHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  camM0OOpa3oBaHWIO, TMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJIICHHOCTH M yYpOBHsS OOy4YeHUS B
JIaJIbHEUIIIEM

4) popMHpOBaHHUS KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH KWU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 J>KM3HU, OCO3HAHHE IOCICACTBUN U
HETPUSATHE BPEIHBIX MPHUBBIYEK (YITOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI  0€30MaCHOCTH MpHU  OOpAIICHUH C
XUMUYECKHUMH BEIIECTBAMH B OBITY M PEaTbHOM JKH3HH,

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHICCKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3ImdHOro poa,
YBOKCHHE K TPYIAy M pe3yibTaTaM TPYAOBOH IEATEIHOCTH, B TOM 4YHCJIE Ha
OCHOBE TIPHMMEHCHHS TPEJAMETHBIX 3HAHMK 110 XUMHH, OCO3HAHHBIA BBIOOD
WHJMBHUIYaTbHOW TPACKTOPUH IPOJIOJDKCHUS 00pa30BaHUs ¢ yU4ETOM JIMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIICCTBEHHBIX HHTECPECOB M IMMOTPEOHOCTEH,
YCIEIHOM MpodecCuoHaNbHON AEATEIBHOCTH M Pa3BUTUSA HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOo(eCCHOHAIBHOMN Cpejie;

6) 3K0JTI0rH4ecKOro BOCIIUTAHUS:

9KOJIOTHYECKH IIeJIeco00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHHUKY
KU3HHM Ha 3emiie, OCHOBE €€ CYIIISCTBOBAHUS, IIOHUMAHHUE IICHHOCTH 3JI0POBOTO U



O0e3zomacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(U3HMYECKOMY U TCUXMYECKOMY 3J0POBBIO, OCO3HAHHME LEHHOCTH COOJIOJEHUS
npaBu1 0€30MaCHOTO MOBEJAEHUS IPU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTyalUsX,
YTPOXKAIOIMIMX 3/I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTHU TPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYEHUH XUMUH, IS
peLLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH NPUPOJHON CPELOH, ISl MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMsS IJI00aJbHOTO  XapakrTepa
HKOJIOTHYECKUX MPOOJeM M MyTeH HUX peuieHus MOCPEACTBOM METOAOB XUMHH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOW U COIIMAIbHON MTPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3YJIbTATOB BBIJACISIOT 3HAUYMMBIE IS
dopMUpOBaHUS MHUPOBO33pEHHUs OOIIEHay4YHbl€ TMOHATHUA (3aKOH, TeEOopus,
NPUHIINI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAY4YHOUM KapTHHE MUpa, U YHUBEpCAIbHbIE yueOHbIe NeHCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKAaTUBHbBIC, DETYJIATUBHBIC), KOTOpbIe oOOecrneunBaloT (HopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
TESATENBHOCTH.

ITo3HaBaTe/IbHbIC YHHBEpPCAJbHbIE Y4eOHbIC JeiICTBHS

ba3oBrble 1oruyeckue 1efMcTBUA:

YMEHHS HCIIOJIB30BaTh NPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPH OCBOCHUU
3HAHMM: PACKPBIBATH CMBICI XMMHUUYECKHMX MOHATHN (BBLOEISATH UX XaPAaKTEPHBIE
NPU3HAKH, YCTaHABJIMBATh B3aUMOCBA3b C JPYI'MMH IOHSATUSMH), MCIOJIb30BATh
HOHATHUSA 11 OOBSCHEHUS OTAEIBHBIX (DAaKTOB U SBJICHUI, BEIOUpATh OCHOBAHUS U
KPUTEPUHU ISl KJIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMMUYECKHUX peakiui,
YCTaHaBIUBAaTh NPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3yUEHUS,
CTPOUTH JIOTUYECKHUE PacCykICHUs (MHIYKTHBHBIE, 1€IyKTUBHbIE, [10 AHAJIOTUN),
JIeJIaTh BBIBOJBI U 3AKITFOUECHMUS;

YMEHHE IPUMEHATH B NPOLECCE IMO3HAHUSA TNOHATHS (IPEIMETHBIE M
METaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMBIE B XUMUU,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XMMHUHM MOJEIbHbIE MPEICTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMH4Yeckas ¢Gopmylia U YypaBHEHHUE
XUMHYECKOW peaKklUu — MNPU PELIEHUH Y4eOHO-IT03HABATENIbHBIX 337a4, C YYETOM
3TUX MOJEJBHBIX MPEJICTAaBICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
MIPU3HAKHU U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IHPUYMHHO-CJIEICTBEHHBIE CBS3M U
IIPOTUBOPEYHS B U3YHUAEMBIX IPOLECCAX U SBICHUSX.



Bba3oBble nccienoBare/ibCKue 1eiCTBUA:

yMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI sl (OPMUpPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABWILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

npuoOpeTeHue OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU W MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, YyMEHHE Ha0IoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (POpMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
0 MpoJieNITaHHOM padore.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOHMpaATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HH(POpPMAIINIO
Pa3IUYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATh MPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHUE MPUMEHSTh Pa3IMYHbIe METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uHQOpMallMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJISI BBIIOJHEHUSI
y4eOHBIX WM MMO3HABATEJBbHBIX 3aJ1a4 ONpeeIEHHOIO TUIIA, TPUOOPETEHHE OIbITa B
00JaCTH  HMCTOJB30BaHUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANBbHYIO (pOpMyY TIpejcTaBlieHus nHOpMaIuu U
WUTIOCTPUPOBATh pelIaeMble 3a7aud  HECJIOXKHBIMH CXE€MaMH, JuarpaMMami,
apyruMu popMamu rpaduKu ¥ ©X KOMOUHALMSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh B Tpolecce Yy4eOHOM W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MHMOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35ICTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYXKAIOIIEH MNPUPOTHOU
CpeIlbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHS:

yMEHHS 3aJaBaTh BOMNpPOCH (B XoAe€ Jauaniora U (WIM) AUCKYCCHUH) IO
CyIIECTBY  OOCyXmaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKCHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEICTaBIATh  MOJYYEHHBIE  PE3yJlbTaThl  I[0O3HABAaTEJIbHOM
NEATEIbHOCTA B YCTHBIX M TMHCbMEHHBIX TEKCTax; JelaTh MPE3eHTALUI0
pPE3yIbTATOB BBHIMOJIHEHUS XUMHYECKOIO SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSA Y4e€OHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIbHOM W  HCCIENOBATEIIbCKOW  JIEATENIbBHOCTH  MPH  PEIICHUU
BO3HHUKAIOUIUX MpoOJieM Ha OCHOBE Y4y€Ta OOLIMX HHTEPECOB U COTJIACOBAHMS
no3utivii (00Cyx aeHuss, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHALIMS



COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLECHKE KayecTBa
BBITIOJTHEHHOM PabOThHI U ApYrue).

PeryiasiTuBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC ACHCTBHS:

YMEHUE CAMOCTOSTENBHO OIPENEIATh LENU ACATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesTeNbHOCTDb, BbIOMpATh Hanboliee 3(h(PEeKTUBHBIE CIOCOOBI pelIeHUs] YUeOHBIX U
[TO3HABATEIBHBIX 3aJla4, CaMOCTOATENIBHO COCTaBISAITh WM KOPPEKTHUPOBATH
[IPEUIOKEHHBI QJITOPUTM  JEHUCTBUM [PU BBIOJHEHUU 3aJaHUN C YYETOM
NOJIy4eHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHUBAaTh COOTBETCTBHUE ITOJIYYEHHOI'O pPE3yJbTaTa 3asiBJICHHOM LIEJIH, YMEHUE
UCITIOJIB30BATh U aHATU3UPOBATH KOHTEKCTHI, PEIJIara€MbIE B YCIIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoit,
BBIJICISIIOT: OCBOCHHBIE OOYYAlOUIUMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOObI
NeHCcTBUM, crenudpuyueckue s MpeaMeTHoOM obnactu  «XuMus», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO  3HAHWSA, €ro HWHTEpHpeTaluu,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoHuy oOyueHus B 8 ki1acce npeJMeTHbIE pe3yabTaThl HA 6a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHUMN:

. pPacCKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX IIOHATHH: aTOM, MOJIEKYJIa,
XUMUYECKUN JJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAsT M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTENIbHAs AaTOMHas M
MOJIEKYJISIpDHAasi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
J0JIs1 XUMUYECKOTO 3JIEMEHTA B COECAMHEHHUH, MOJIIPHBIH 00BEM, OKCHJI, KUCIIOTA,
OCHOBAaHUE, COJIb, DJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHMCIICHMS, XMUMHUYECKas
peaxius, Ki1accuukanus peakuuii: peakiui COeIUHEHUs, PEaKui pa3ioKeHus,
peakiuy 3aMeIICHUs, peakuuud OOMEeHa, 3K30- U HHAOTEPMUYECKHE DPEaKIHH,
TEIIOBON A(deKT peakuuu, SAPO aToMa, JJICKTPOHHBIA CIIOH aToMa, aTOMHas
opbutanb, paauyc aromMa, XUMHUYEcKas CBS3b, IMOJISIpHAs U HEMOJsIpHas
KOBAJICHTHAs CBsI3b, MIOHHAs CBA3b, MOH, KATMOH, aHWOH, PaCTBOP, MaccoBas 10
BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIUsl) B paCTBOPE;

. WUIIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHYECKHUX IOHATHH U
IIPUMEHSATH 3TH NIOHATHUS IIPY ONIMCAHUM BELIECTB U UX IIPEBPALLECHNN;

. UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY ISl COCTABJICHHS (DOPMYJT BEIIECTB
Y YPaBHEHUW XUMUYECKUX PEAKIUN;

. ONpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX,
CTENEHb OKHCJEHHUS 3JEMEHTOB B OWHAPHBIX COEIWHEHUSAX, NPUHAIIECHKHOCTb



BELIECTB K ONPEACIEHHOMY KJIacCy COSIUHEHUH Mo (popMysiaM, BUJ XUMUYECKON
CBSI3M (KOBAJICHTHAs U UOHHAs1) B HEOPIraHUYECKUX COECTUHEHUSAX;

. packpbiBaThb cMmbica Ilepuomnueckoro 3akona JI. WM. Mengaeneesa:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKUX DJIIEMEHTOB OT UX MoioxeHus B llepuoanueckoil cucteme, 3aKOHOB
COXpPAHEHHUs] MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSPHOTO
YYEHHMS, 3aKOHa ABOTraapo;

. ONMMCHIBATh MW XapakTepus3oBaTh TabnuuHyro ¢opmy Ilepuonnueckoi
CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: Pa3IMYaTh MOHSTHUS «TJaBHas nmoarpynna (A-
rpynna)» u «mnobounas noarpynmna (b-rpymma)», maneie u OosiblIMe TEPHOIBI,
COOTHOCHTH OOO3HaueHusi, KOTOpble HMeroTcss B Tabnuue «llepuonnueckas
cuctemMa xumuyeckux onemeHtoB Jl. WM. MeHgeneeBay ¢ UHMCIOBBIMH
XapaKTepUCTUKaMU CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsjl
a11pa, o0I1Iee YMCII0 IEKTPOHOB U PACTIPEIETICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM);

. KJacCu(UIUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPraHWYeCKHue BEIIeCTBa,
XUMHYECKUE PeaKkiuu (10 YUCTY M COCTABYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, IO
TEIIOBOMY 3P (DEKTy);

. XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEILIECTB
pa3IUYHBIX KJIACCOB, TOATBEPKAasl ONHUCAHUE TPUMEpPaAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

. IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKUX TMPEBPALIEHUNA B PA3THUYHBIX
YCIIOBUSAX;

. BBIUUCTISITh OTHOCUTENIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB,
MAacCOBYIO JIOJII0O XMMHUYECKOTO AJIEMEHTa MO0 (QopMylie COCAMHEHHS, MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI MO YPABHEHHUIO XHUMHYECKOM
peakuuu;

. OPUMEHATh OCHOBHBIE ONEPALNH MBICIUTEIBHON NEATEIBHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIMIO, KIACCU(PUKAINIO, BHISIBICHHUEC
IIPUYMHHO-CJIEICTBEHHBIX CBA3€H — I M3yYEHUs CBOICTB BEIIECTB U
XUMHYECKUX PEaKLUi, €CTECTBEHHO-HAYYHbIE METOJbI NIO3HAHUS — HAOIIOACHUE,
U3MEPEHNE, MOACIINPOBAHUE, SKCIIEPUMEHT (PEaIbHbII U MBICJICHHBIN);

. CJIEI0BaTh MpPaBWIaM IOJIb30BAHUS XMMHYECKOM MOCYI0N U J1a00paTOPHBIM
o0opyI0BaHUEM, a TaKXKe MpaBUiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU TIO BBINOJHEHUIO JIAOOPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYCHHIO W COOMpaHUWIO0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOM MOJEW PacTBOPEHHOTO
BELECTBA, IUIAHUPOBaTh M MPOBOJUTH XUMHYECKHE IKCIEPUMEHTHI IO



pacno3HaBaHUWIO PACTBOPOB MIEJIOYEH W KHUCJIOT C TOMOUIBIO HHIUKATOPOB
(makmyc, dhenondraner, METHIOPaHXK U APYTHE).

K xoniy oOyuenus B 9 kjacce mpeaMETHbIE pe3ysbTaThl Ha 0Aa30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

. pPacKpbiBaTh CMBICII OCHOBHBIX XWMHYECKUX TOHSATHUM: XUMUUYECKUU
AJIIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO, CIOKHOE
BEILIECTBO, BaJIGHTHOCTb, AJICKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHUCIICHHUS,
XUMUYECKasi peakius, XUMHUYECKas CBs3b, TEIUIOBOM A(QEeKT peakiuu, MOJb,
MOJISIPDHBI 00BEM, PAaCTBOP, DIEKTPOIUTHI, HEIJEKTPOIHUTHI, IICKTPOJUTUUSCKAS
JIMCCOIMAIINSI, peaKIui MOHHOTO 0OMeHa, KaTalnu3aTop, XMMUYECKOe PaBHOBECHE,
oOpatuMmble U HeoOpaTUMbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakluy, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHHE U BOCCTAHOBJICHUE,
ajuioTponusi, aM(QOTepHOCTb, XHUMHUYECKasi CBsI3b (KOBaJE€HTHAasl, HWOHHAs,
MeTaJInyecKas), KpUCTAINIMYecKas pemérka, KOppOo3Hus METaJIOB, CILIABbI,
CKOPOCTh XHMMUYECKOW peakIuu, MpelelbHO aomyctuMasi koHieHtpanus [TK
BEIIECTBA;

. WUTFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TOHATHUH U
MPUMEHSATH TH MOHSITHUS MIPU ONMMCAHUM BEIIECTB U UX MIPEBPaICHU;

. UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY ISl COCTaBJICHUs (DOPMYJIT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

. ONPENENIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHX 3JIEMEHTOB B
COEMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K ONPEICIEHHOMY
KJIACCy COEQWHEHUW Mo QopMysiaM, BHUJl XUMUYECKON CBsI3W (KOBAaJICHTHAs,
WOHHAsl, MeETaJUIM4ecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsi] HOHA IO
XUMHYECKOW (opMyJsie, XapaKTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHUM, TUIT KPUCTAINIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

. packpbiBaTh cMbIca Ilepunogmueckoro 3akoHa JI. WM. MengeneeBa u
JIEMOHCTPUPOBATh €T0 MOHWMAaHWE: OMHUCHIBATh M XapaKTePU30BATh TAOIUYHYIO
dopmy Ileproanueckoil CUCTEMBbI XMMHUYECKUX AJIEMEHTOB: paziudaTh MOHSATHUS
«rmaBHas noArpymma (A-rpymmna)» u «mobouHas noarpymnma (b-rpymma)y», mansie u
OonbIIME  TEPHOJIbI, COOTHOCUTH OO0O3HAYEHHs, KOTOpbIE HMEIOTCS B
MEPUOANYECKON TabJiIle, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX BJIEMEHTOB (COCTaB WM 3apsi] siapa, OOlIee YHCIO 3JIEKTPOHOB M
pacmpeneneHrue uX Mo JIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH B MpeJiesiax MaJIbIX EPUOJIOB
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

. KJIacCU(UIIUPOBATh XUMHUYECKHUE JIIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIy U COCTaBY YYaCTBYIOUIMX B PEAKIMU BEIIECTB, IO



TeoBOMY 3(dQeKTy, M0 H3MEHEHUI0 CTENEHEeW OKHUCICHUS XUMHYECKHUX
3JIEMEHTOB);

. XapakTepu3oBaTh (OMHUCHIBATH) oOOmMEe U CcHeupUUECKUE XUMUYECKHE
CBOMCTBa TMPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKJasi OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

. COCTaBJISITh YPaBHEHUS AJICKTPOJIUTHUYECKON JUCCOIUALIMK KUCTIOT, IIeI04ei
U COJIiel, TMOJHbIE M COKpalll€éHHbIE YpaBHEHHUS pEaKUil HOHHOTO OOMEHa,
ypaBHEHUS pPEaKIHil, MOATBEPK IAIOIIUX CYIIECTBOBAHUE TECHETHUYECKON CBS3U
MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;

. pacKpbiBaTh  CYIIHOCTh  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;

. IIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MO>KHOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBHSIX;

. BBIYHCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIDHYIO MacChl BEIECTB,
MAacCOBYIO JIOJTI0O XMMHYECKOTO 3JIeMEeHTa 1Mo (opMyse COCIUHEHHS, MACCOBYIO
JIOJIF0 BEIIECTBa B PacTBOpE, MPOBOJHWTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peakIuu;

. co0JI0/1aTh TIpaBUJIa TOJIB30BAHHUS XUMUUYECKON MOCYA0M U JaO0OpaTOPHBIM
o0opyAoBaHUEM, a TAKXKe MpaBHiia OOpAIlleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSIMU TI0 BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB IO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOro rasa);
. IPOBOAUTH PEAKIIUU, TMOJATBEP)KIAIOIINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOPHUA-, OPOMH-, HOAM]I-, KapOOHAT-,
docdar-, cmimkar-, cynbdar-, TUAPOKCUA-HOHBI, KATHOHBI aMMOHHUS M HOHBI
U3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTAHUYECKHUX
BEIIECTB;

. IPUMEHSITh OCHOBHBIE OTEPAIMHU MBICIUTEIBHON JEATEILHOCTH — aHAIN3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHE, CHUCTEMAaTHU3aIldi0, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBS3EU — JUISI U3yYCHUSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHBIE  METOJABl TO3HAHMS — HAOMIOJIEHHWe, U3MEpEeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tousitue bubnuoreka [IOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopon. Ilonsitue o kucnorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nen 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmmorexa [JOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 1 2 httos://m.edsoo.ru/7f412636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemntecTtBa 1 MaTepualibl B )KU3HA YeJIOBEKa 3 bubmmorexa [TOK
) m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMst 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 7
IIOYPOYHOE IINIAHUPOBAHHUE
8 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 IIpeamer xumun. Poss XUMUU B KU3HA 1 bu6mmoreka [JOK
yeJioBeKa. Teia U BelecTna https://m.edsoo.ru/ff0d210c
2 ITonarue o MeTogaxX MO3HAHUSI B XUMHUHU 1 bubmnorexa [IOK
© © 0 MeTos https://m.edsoo.ru/ff0d227e
IIpaktnyeckas padora Ne 1 «IIpaBuna bubnuoreka [IOK
3 . 1
paboThI B 1TaOOPATOPUH U MPUEMBI https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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oOparmieHus ¢ 1a60paToOpHBIM
000pyIOBaHUEM)

Yucteie BemecTBa 1 cMecu. CiocoObl

bubmmoreka [{OK

4
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas padora Ne 2
5 «Paznenenne cmeceil (Ha mpumepe bubmorexa HOK
: . PrMEP https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBApPEHHOM COJIN)»
6 ATOMBI B MOJICKYJTBI bubmorera [JOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cI0XKHBIC BEMECTBA bubmorexa OK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE bubmorexa IOK
YIAp e https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECCTB.
10 Xumuuaeckas hopmysa. BaaeHTHOCTB bubmorexa IOK
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
1 OrtHocHTenbHAas aTOMHas Macca. bubnmuoreka [JOK
OtHOcUTENbHAA MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHYECKOT0 bubnuoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. Moib. bubnuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKHE SBIICHUS. bu6mmoreka [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBHs NPOTEKAHUS bubnuoreka [IOK

XUMHUYCCKUX peaKI.lPII’I

https://m.edsoo.ru/ff0d3al6
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3aKoH COXpaHEHUsI MaCChl BEIECTB.

bubmuoreka [JOK

16
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJImuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSM XUMHUYECKHUX bubmorexa LHOK
N P https://m.edsoo.ru/ff0d5708
peaxiuit
Krnaccudukarus XUMHYECKUX peaKni
18 (coemuHEHMSI, Pa3I0KCHHS bubmorexa HOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeaucT. O000IEeHne u bubnmorexa LHOK
’ . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlis 3HAHUH
20 KonTtponsnas pabora Nel no teme bubnuoreka [IOK
«BeniecTBa 1 XMMUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocraB
21 Bo3nyxa. Kucnopon — snemeHT u Bubnmorexa [JOK
ATES. poA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
®u3nyecKkue 1 XMMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (PeaKIuyu OKUCICHUS bubmorexa HOK
POXia \peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 okcuaax
CriocoOsl motyueHus: KUCIopoia B
23 J1a00PaTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 HeKT XUMHIECKOM
24 peakiuu, MOHSITHE O bubnunoreka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUECKUX PEAKITUIX
o5 TomnuBo (HedTh, yrojib U METaH). bubnuoreka [IOK

3arpsi3HEHUE BO3]lyXa, CIOCOObI €ro

https://m.edsoo.ru/ff0d4c4a
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MpeA0TBPALLECHUS

[Ipaktuyeckas padora Ne 3 o reme

26 «Ilonmyuenue u cobupanue Kucaopoaa bubmorexa LHOK
" P PO, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
97 Bonmopox — anemeHT u nmpocroe bubnuorexa [JOK
BelecTBo. Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
Bojopoza. IIpumenenue Boropoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
2 I1
o OIPITHE 0 KHCTOTAX 1 COJIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme
31 «ITomyuenue u cobupanue BoI0poIa bubmorexa IOK
i N p AOpOad, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
39 MonspHbiii 00bEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o6béMa, KoauvecTBa
33 BEIIlECTBA rasa 1o e€ro U3BECTHOM bubmmorexa [TOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucienust 00bEMOB ra3oB 1o
34 ABHCHMIO PEAKI[MH Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peatt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
dOu3nyecKue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
35
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsatue 06 bubnunoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bopa xak pactBopurens. HacbleHHble bubnuoreka [IOK
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U HEHACBIIICHHBIE pacTBOPBL. MaccoBas
JI0J151 BELIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢

bubmmoreka [{OK

38
ONpeAENIEHHON MAacCOBOM 10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnmopoa. Bonopoa. Bonma» https://m.edso0.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxamnusi, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubamorera LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
45
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
(cpepune) P bubnuoreka [JOK
46 CHOCOOBI OMYYESHHS, XUMUYECKHE
¥ https://m.edsoo.ru/00ad9474
CBOICTBa
IIpaktuyeckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7c
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I'enetnueckas CBI3b MCKAY KJIaCCaMU

bubmuoreka [JOK

48
HEOPraHUYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O000111eHNE U CUCTEMATH3AIMS 3HAHUI
m 1 https://m.edso0.ru/00ad9cb?2
KonTtposnsHast padota Ne3 mo Teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUYECKUX bubnmorexa [TOK
“n P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbIe MOTBITKA KIIACCHU(PUKAITUN
51 XUMHYECKHX dieMeHTOB. Ilonsarue o bubnmorexa LHOK
’ https://m.edsoo.ru/00ad9ffa
TPYIITaxX CXOAHBIX SJIECMEHTOB
[Tepuonnueckuii 3aKOH U
bu6moreka [IOK
52 [Tepromuieckasi cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB J. 1. Menaeneera
53 Ileproanl, TPYIIIBI, TOATPYIIIELL bubmmorexa [OK
PHOJIBL, TPYHIIBL, HOATPYIL https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
55 aToMOB 3J1eMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 DIIEMEHTA 110 €T0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuonunueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanyueckoro 3aKoHa Jist
57 pa3BuUTHs HayKu U npaktuku. 1. W. bubnuoreka [IOK

MenneneeB — y4€HBIN, IEAAror U
IpaXKJaHUH

https://m.edsoo.ru/00ada96e
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PesepBHelii ypok. O600IIeHNE 1

58 cHcTeEMATU3aIMs 3HaHUH / 1 bubmorexa LIOK
. H https://m.edsoo.ru/00adh33c
Bcepoccuiickas mpoBepouHas padoTa
KonTtposnsHas padota Ne4 mo Teme
59 «Ctpoenue atroMa. XUMHYECKasl CBI3b)» 1 bubmmorexa [TOK
P N ] https://m.edso00.ru/00adb486
/ Becepoccwuiickas mpoBepodHas paboTa
60 DIEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
1 n 1
6 OHHAM XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
62 KoBanenTHas nossipHas XuMu4eckas 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHas XUMUYECKast 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens okuCeHHA 1 https://m.edso0.ru/00adae28
65 OKHCIUTETHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [JOK
66 O 1
KHCIIHTEIH 1 BOCCTAHOBHTEIH https://m.edso0.ru/00adb076
PesepBurblii ypok. O00011I€HIE U
P P ilI bubnuoreka [JOK
67 CHCTEMATHU3aIUs 3HAHUI 10 TEME 1
https://m.edso0.ru/00ad9ch?2
«CTtpoeHne aToMa. XUMHYECKas CBS3bY
68 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosun4yecTBO yacoB DJIeKTPOHHBbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTuueckue op
Bceero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
bubmmoreka [{OK
1 cucTeMa XMMHYeCKuX 3yiemeHToB /I, W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XUMHYECKHX DJIIEMEHTOB TIEPBBIX TPEX 1 bubmorera [JOK
p P https://m.edso0.ru/00adb6b6
MepUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4eCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme

5 «IToBTOpEHUE U yriyONeHne 3HaHUI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay

6 Knaccudukanus XuMUuecKux peakiuii 1 bubnuoreka [JOK
M0 Pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOM

bubnuoreka [JOK
7 peakuuu. [TIoHSITHE 0 TOMOTCHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XUMHYECKOM PaBHOBECHH.

3 @akTopbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUUYECKOHN PEaKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
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Teopus dIEKTPONUTHYECKON

10 muccoranuu. CHiIbHBIE U cl1a0bIe buGnnorexa [IOK
) https://m.edso0.ru/00adcd68
AJIEKTPOJIUTHI
11 MoHHble ypaBHEHNS PEAKIIUN bubmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubmmorexa [TOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON JUCCOIHAIIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHHUNA 00 IEKTPOIUTHUECKON bubnmorexa LHOK
p p https://m.edsoo.ru/00add8h2
IIMCCOLIMAINN
bu6moreka [IOK
14 Ilo €0 0JIN3€E COJIEN
HATHE O THAPOH fren https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O0001IeHne U cucreMaTusa 3HAHUH
HHICHHIE 1 CHETCMATHSAMHA SHAHIH https://m.edsoo.ru/00addd12
16 [TpakTtuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme
17 «DIEKTPOJIUTHYECKAS TUCCOLIUALAS Eubmorexa HOK
p A T https://m.edsoo.ru/00addecO
XHWMHYECKHE PEAKIIUU B PACTBOPAX)
OO0mrast XxapakKTepUCTHKA TaJIOTSHOB.
18 XUMHUYECKME CBOMCTBA HA [IPUMEPE bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CoasHas KUCIOTA,
POBOAOPOA N bubmuoreka [JOK
19 XUMHUYECKHE CBONCTBA, MOIy4YCHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpakTnyeckas padora Ne 2 o teme
20 «[Tonyuenne congHON KHUCIOTHI Bubmiorexa OK
i . . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
21 Brruncnenus no ypaBHEHUsAM bubnuorexa [IOK
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XUMUYECKUX PEAKIUH, €CIIN OJIUH U3
peareHTOB JaH B U30BITKE

https://m.edsoo.ru/00ade488

OOm1ast XxapaKTepUCTHKA HIIEMEHTOB

bub6mmoreka [{OK

22 VIA-rpynms https://m.edsoo.ru/00ade64a
A10TpOTIHBIE MOJU(UKAITUU CEPBHI.
23 HaxoxcljleHHe CephI I/Iq;é COGI{I/IHGI:{I/IP'I B bubmorexa HOK
. https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CEPhI
24 CepoBonopo, cTpoeHue, pu3nyeckue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 (hM3UYEeCKre U XUMUYECKHUE CBOMCTBA, bubmorera [JOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
26 MOJIY4YE€HHS] CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalollel cpesibl COeAMHEHUSIMHU
cepsl
97 Beruncnenune maccoBoii J0IM BBIXO/1a bubnuoreka [JOK
MPOJYKTa peaKiuu https://m.edsoo.ru/00adec8a
OO11ast XapakTepUCTUKA SIIEMEHTOB
08 VA-rpymibl. A30T, pacpocTpaHeHHE B bubnnoreka [JOK
npupo/ie, GU3NIECKUe U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AmMuak, ero pusnueckue u
29 XUMHUYECKUE CBOWCTBA, MOTYYEHUE U Bu6mmorexa LIOK
’ https://m.edso0.ru/00adf004
MIPUMEHEHUE
ITpaktuyeckas padora Ne 3 o Teme
bu6mmoreka [JOK
30 «[lony4yeHne aMmmMuaka, U3ydeHuUe €ro

CBOWCTBY

https://m.edsoo0.ru/00adf180
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A30THas KHCIOTa, e€ PU3nuecKue u

bubmuoreka [JOK

31 XUMHUUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosb30BaHne HUTPATOB U COJIEH
aMMOHMSI B KaU€CTBE MUHEPAIbHBIX
32 ynoOpeHnii. XuMH4YecKoe 3arpsi3HeHIe bubnuorexa LIOK
. https://m.edsoo.ru/00adf518
OKpY>Karolllel Cpeibl COEAUHEHUIMHU
azoTa
®ochop. Oxeun pocdopa u
33 q)ocg)o;)Haﬂ Kch((l))Ta,q)q)I/r:sH(q\eocme u bubmorexa HOK
. https://m.edsoo.ru/00adf68a
XMUMHUYECKUE CBOMCTBA, MOJIyYEeHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEpaJIbHBIX yI00OpeHuil. 3arps3HeHre bubamorera LOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocaTamu
35 VYrnepon, pacnpocTpaHeHUE B IPUPOJIE, bubnuorexa [IOK
(bu3UYecKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaeposa, ux pusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriaepoaa (1V)
N bu6mmoreka [JOK
3 Yrombiias KHC1oTa i € con https://m.edso0.ru/00ae006¢
[Ipaktuueckas padora Ne 4 o Teme
38 "[lonyueHue yriaekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIE TOHATHUS 00
39 OpPraHMYECKUX BELIECTBAX KaK O Bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIJIepoia
40 Kpemuuii u ero coeauHenus bubmnorexa LIOK

https://m.edso0.ru/00ae080a
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[Tpaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4 11O TCMC

bubmuoreka [JOK

41
«Bakueime HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KonTtposneHast padota Ne3 mo teme

42 «Baxueime HeMeTaJUIbl U UX bubnmorexa LOK

https://m.edso0.ru/00ae0el8
COEIMHEHUSD
OO6mast XxapakTepUCTHKAa XUMHUYECKUX
3JIEMEHTOB — METAJIOB.
bubmmoreka [{OK
43 Meranueckas CBsI3b U MeTaJJIMYecKas
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas PeméTKa.
dusnyeckue cBOUCTBA METAJLIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 OIEeKTPOXUMHUECKUN pSIIT HAIPsOKEHWH bubmmorexa [OK
P P p https://m.edso0.ru/00ael1156
METAILIOB
OO6mwme crocoOb! MOTYICHHS] METAIIOB.

45 CnutaBel. BeruucneHnus o ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIMH, €ClIi OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 [ToHsATHE O KOPPO3UU METAILIOB Eubmorexa HOK

PP https://m.edso0.ru/00ael1278
bubmuoreka [JOK

47 €JIOYHBIE MEeTaJUIbI
i https://m.edsoo.ru/00ael4b?2

48 OKCHIBI U THAPOKCUILI HATPUSI U KaTUS bubmnorexa [IOK

P p https://m.edso0.ru/00ael4b?2

49 [IlenoyHO3eMETbHBIE METAILIIBI — bubmuoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxxneime coeqTUHEHUS KaJIbIUI bubmorexa [IOK

https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATHU3AIIUs 3HAHUH
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JKEcTKOCTH BOABI M CIIOCOOERI €6

bubmuoreka [JOK

52 YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTtuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOJIBI €€ bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubnuorexa [JOK
>4 AJTIOMHHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUABI M COJIU KeEJe3a bu6moreka [IOK
(1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cucTeEMaTU3aIMs 3HAHUN
[TpakTruueckast padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«BaxxHeie MeTaIbl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHCHUSY
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CITM OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnunoreka [JOK
COZEPKUT IpuUMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOM JIOJM BBIXOJIa TIPOAYKTa
peakiuu
61 O000111eHNE U CUCTEMATHU3AIUS 3HAHUN
KonTtpomnsnas pabota Ne4 mo teme
62 «BaxkHeie MeTalIbl 1 UX
COCJTUHECHUS»
63 BemectBa u maTepuansl B bubmiorexa LIOK

https://m.edso00.ru/00ae3f50
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IMOBCEIHEBHOM KH3HU YEJIOBEKA
64 XUMHUECKOE 3arpsA3HEHUE 1 bubnuorexa [JOK
OKpYXKaIOILEH cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH 9KOJIOTHYECKUX 1 bubnuorexa [JOK
poOiem https://m.edsoo.ru/00ae4270
66 Pesepubrit ypok. O60011eHUE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBubrit ypok. O60011eHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adh33c
68 Peseprubrit ypok. O6001eHNEe 1 1 bubmuorexa [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOTPAMME

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOMN ITPOT'PAMMBI

8 KJIACC

Kon . N
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 0011ero

NpoBepsieMoro
o0pa3oBaHus

pe3yJibTara

1 [To Teme: «llepBoHauanbHble XUMUYECKUE TOHITHSD)
PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHM: aToM, MOJIEKYJa, XUMHUUYECKHM 3JIEMEHT, MPOCTOE BEUIECTBO,
11 CII0KHOE€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJAHOPOJHAs), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAas U MOJEKYyIspHas

Macca, KOJIMYeCTBO BEIeCTBa, MOJIb, MOJISIPHAs: Macca, MaccoBas 10JIsl XUMHYECKOTO AJIEMEHTa B COSAMHEHUH, MOJISIPHBIN



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

00BbEM, XHMMHYECKas peakius, KJIacCH(PUKALMs pEeaKUUW: pEeaKIUd COCIUHEHMS, DPEAKLUUU DPA3JIOKEHHS, PpPEeaKInu
3aMEIeHUs], Peaku 0OMeHa, 9K30- U SHJOTEPMHUUIECKUE PEAKIMH, TEIUIOBOH 3(D(PEKT peakuu, pacTBOP, MaccoBasi IO

BelllecTBa (MPOIEHTHAs KOHIIEHTPAIUs1) B pacTBOPE

HWIUTIOCTPpUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATHH U MNPUMCHATH 3TH IMOHATHA IMPHU OIMMMCAHWUN BCUICCTB U UX

1.2 .
MIpeBpALCHUI

1.3 WCI0JIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB U YPABHECHUH X UMHUSCKUX PEaKIINi

14 PacKpBIBaTh CMBICIT 3aKOHOB COXPAaHEHHSI MaCChI BENIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO yISHHUS, 3aKOHA
' ABoraapo

15 OTIPEJICIIATh BAJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCAMHCHHSIX

16 KJIACCHU(HUITUPOBATh XUMHUYECKUE peaknuu (M0 YHCIy W COCTaBY YYACTBYIOIIMX B PEAKIWU BEIIECTB, IO TEIJIOBOMY
- ahdexty)

1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYHCIISATH MAaCCOBYIO JI0JII0 XUMUYECKOTO 3JIeMEeHTa Mo popMyie COeAUHEHNUS,

1.9 BBIYUCIISTH MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE

110 MPUMEHSITh E€CTECTBEHHOHAy4YHbIE METOJAbl IO3HAHUS — HAONIO/IEHHWEe, W3MEpEHHe, MOJICIUPOBAHHUE, SKCIIEPUMEHT
' (peanbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiine npeacTaBUTENN HEOPraHUIECKUX BEIIECTBY

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHI: OKCU, KUCJIOTa, OCHOBAHUE, COJIb

2.2 OTIPEIeIATh IPUHAICKHOCTD BELIECTB K OMpe/IeIEHHOMY KIIacCy COeIMHEHuH 1o (popmynam

2.3 KJ1accu(pHUIIMPOBaTh HEOPraHMYECCKUE BEIIECTBA

24 XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOJTBEPKIasi OMHUCAHUE
' MpUMepaMu MOJIEKYISPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUI

2.5 MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHMOCTH OT HMX KayeCTBEHHOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUS




XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUIX

CIIEZIOBAaTh MpaBUJIaM IIOJIb30BAHMS XUMHUYECKOW IOCYHOH M J1abopaTopHBIM OOOpYIOBAaHWEM, a TaKXKe IMpaBUIIaM

06paHleHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKLUUAMMU I10 BBIIIOJIHCHHUIO Ha60paTOpHI)IX XUMHUYCCKHUX OIIBITOB IIO

2.6 MOJTYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB C OIIPEACTIEHHOM
MaccoBOM Jj0Jiell paCTBOPEHHOIO BEILECTBA, JIAHUPOBATh U MPOBOJUTH XMMUYECKHE SKCIIEPUMEHTHI 110 Paclo3HAaBAaHUIO
PacTBOPOB II€JI0YEH U KUCIOT € IOMOIIbIO HHINKATOPOB (JIakMYC, (heHon(TanenH, METUIIOPaHK U APYTrHe)
2.7 IIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOMN pEeaKIKU
3 [To teme: «llepnonuueckuii 3axoH u Ilepnoanueckas cucrema xumudeckux anemeHToB Jl. V. Menneneea. Ctpoenue
aToMOB. XUMHYecKasa CBA3b. OKHUCINTEIHHO-BOCCTAHOBUTEIBHEIE PEaAKIIUN»
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUM: SJIpO aTOMa, JIEKTPOHHBIHN CIIOI aToMa, aTOMHasi OpOUTalb, paguyc
3.1 aToOMa, XUMHUYCCKaA CBA3b, MOJIApHAA W HEIOJISIpHAsA KOBAJICHTHASA CBA3b, DJICKTPOOTPHULATCIBHOCTh, NOHHAsA CBA3b, UOH,
KaTHUOH, aHUOH, CTEIIEHb OKUCIIEHUS
3.2 KJIacCU(PHUIIMPOBATh XUMHUUECKHE IJIEMEHTHI
33 ONMCBIBATE M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ilepmonuueckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3lindaTh
' MOHATUSA «TJIaBHAs noArpymnmna (Arpymnmna)» u «nobdoyHas noarpynna (brpymmna)y, «manbsie» 1 «00JIbIIME» TEPUOIBI
34 packpeiBath cMbici [lepuoanyeckoro 3akona JI.M. MenneneeBa: IeMOHCTPUPOBaTh MOHUMAHUE IEPUOIUYECKOM
' 3aBHCHUMOCTHU CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX NoJioxkeHus B [lepuonuyeckoii cucreme
COOTHOCUTb O0O3Ha4yeHHUs, KOTOpble HMeroTcss B Tabmune «llepuoauueckas cucremMa XUMHYECKMX 3jemeHToB J[.U.
3.5 MenieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsiz Aapa, olriee
YHCII0 IEKTPOHOB U PACHPEEICHUE UX 110 3JIEKTPOHHBIM CI05M)
3.6 OTIpENIeNATh CTETIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEANHEHHIX
3.7 OTIpeNIeNATh BUJ XMMUYECKOH CBSI3MU (KOBAJIEHTHAS U MOHHAS) B HEOPIraHUYECKUX COCTUHEHMSIX

9 KUIIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM 06pa30BaTeJ’IBHOI7I nporpaMmmbl OCHOBHOI'O

MPOBEPAEMOro
0011ero o6pa3oBaHus
pe3yJbTara
1 ITo Teme: «BeniecTBo u XUMHUYECKask PEAKLU»
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUI: PAaCTBOP, IEKTPOJUTHI, HEIIEKTPOJIUTHI, SJIEKTPOJUTHIECKAS
JUCCOIMAIMSA, PEaKUd HOHHOTO OOMEHA, KaTalu3aTop, XUMHYECKOE pPaBHOBECHE, OOpaTUMbIE W HEOOpaTUMBbIE
1.1 peaKurH, OKUCIUTEIbHOBOCCTAHOBUTEIIBHBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTENb, OKACICHHE U BOCCTAHOBJICHHUE,
ajoTpornusi, aM(pOTEPHOCTh, XUMUUYECKAsl CBSI3b (KOBAJICHTHAS, MOHHAS, METaJUTMUECKas), KpUCTAIUINYECKas PEeIIETKa,
CILJIaBbl, CKOPOCTh XUMHUYECKON pEeaKIUU
1 WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHATUNA U TPUMEHSThH 3TH MOHITHUS MIPU ONMHUCAHUU BEIIECTB U
' WX MPEBPALLEHAN
13 COCTaBJISITh YPABHEHUS SJIEKTPOJUTHYECKOW AUCCOIMALIMM KHUCIOT, IIEJIOYEH M COJIEH, MOJHBIE W COKpallEHHBIE
' ypaBHEHUS PeaKkiuii HOHHOTO OOMeHa
14 pacKpbIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH TMOCPEACTBOM COCTABJICHUS SJIECKTPOHHOTO
' OaslaHca dTUX peaKIui
15 MPOBOJIUTH PACUETHI IO YPABHEHUIO XMMUYECKON peakinu
2 Ilo Temam: «HemeTamiel 1 uX coeMHEHUS» U «MeTallibl ¥ BX COSIMHCHUS
21 XapaKTepHu30BaTh (OMUCHIBATH) OOMIME W crenuduueckrue XHUMHYECKHE CBOWCTBA MPOCTBIX W CIOXKHBIX BEIIECTB,
' MOATBEPIK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOLIMX XUMHUECKUX PEaKLUn
. COCTaBJISITh YPAaBHEHUSl PEaKIUH, MOATBEPKIAIOLIMX CYLIECTBOBAHUE TI'E€HETUYECKON CBSI3M MEXIy BellleCcTBaMu
' Pa3IMYHBIX KJIACCOB
23 MIPOrHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUs, BO3MOYKHOCTH IPOTEKAHUS XUMHUYECKUX
' MIPEBPAIICHUH B PA3JIMYHBIX YCIOBUSIX
24 clieIoBaTh MpaBWJIaM MOJB30BaHUS XHMUYECKOW MOCYyA0N M 1abopaTopHBIM 00OpYIOBaHHEM, a TaKKe MpaBHIIaM

O6paH_[eHI/I$I C BeIICCTBAMU B COOTBCTCTBUU C UHCTPYKIIHUAMMU I1O BLIITIOJIHCHUIO Ha60paTOpHLIX XUMHWYCCKHUX OIIBITOB I10




MOJIyYECHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (AMMHUaKa M YIIIEKHCIIOTO ra3a)

MMpOBOAUTE PCAKIIUU, ITOATBCPKAAIOIINC KaueCTBEHHBLIM COCTaB Pa3JIMYHbIX BCHICCTB: PACIIO3HABATH OIBITHBIM HYTéM

2.5 XJIOpHI-, OpoMuI, WOauaA, KapOoHat, docdaT, CHIUKAT, Cylb(paT, THIPOKCUIUOHBI, KATHOHBI aMMOHHS, HOHBI
W3YyYECHHBIX METAJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEILIECTB
3 [To Teme: «Xumus 1 OKpyxKaromas cpeaa»
3.1 pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nouatuii: [1/IK BemecTBa; koppo3ust MeTanioB
MPUMEHSATh OCHOBHBIC OTIEPAIIMM MBICIUTEIBHONU JCATENHPHOCTH — aHaJIW3 W CHUHTE3, CpaBHEHHE, 0000IIeHHE,
39 CHUCTEMAaTHU3alMI0, BBISBICHUE NMPUYUHHO-CIECACTBEHHBIX CBS3€M — ISl MU3YYEHHS CBOMCTB BEIIECTB U XUMHYECKHX

peaxunﬁ; CCTCCTBCHHOHAYYHBIC MCTOJblI IIO3HAHUA — Ha6J'IIOJIeHI/Ie, U3MEPCHHUE, MOJACIIMPOBAHHEC, OKCIICPUMEHT

(peanbHBIN U MBICIICHHBIN)

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 [TepBoHauanbHBIC XUMUYECKHUE TTOHATUS

11 [Ipenmer xumuu. Posib XMMUU B KW3HU 4Y€JIOBEKa. XMMHSI B cUCcTeMe Hayk. Tena u BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB.
' ArperatHoe COCTOSIHHE BEIIECCTB

1.2 [TonsaTue o MeTo1ax Mo3HaHUs B XUMUU. YucThle BemecTBa U cMecu. CriocoObl pa3esieHus cMeceit

13 ATOMBI U MOJEKYJbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie U cliokHBIE BeniecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUEHUE

14 Xumunyeckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BemiecTB. OTHOCHUTENbHAS
' aTomMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBasi J0Jisl XUMUYECKOTO JIEMEHTa B COEIUHEHUN

1.5 KonunuectBo BemiectBa. Mosib. Mousipaass macca. B3auMocBsI3p KoJaudecTBa, Macchl M YUCJA CTPYKTYPHBIX €AMHUI] BEIECTBA.




Pacuérel o popmyriaM XUMHUECKUX COCTMHCHHIMA

1.6

dusnueckue U XMMHYECKHUE SBJICHUS. XUMUYECKas peakius W €€ MpU3HAKU. 3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUUYECKHE

ypaBHeHus. Kiaccupukanysi XUMHYECKIX peakuii (COeTMHEHNUs, pa3JIoKeHNUs, 3aMelIeHHs, 0OMEHa)

1.7

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYAOH, C MpaBHiIaMH paboTHI B JIAOOPATOPHH M TpUEMaMu 0OparieHus
¢ 1abopaTopHBIM 000PYIOBAaHUEM, U3YYCHHE U OTIHCaHKE (PU3MYECKHX CBOWCTB 00pa3llOB HEOPraHWIECKUX BEIECTB, HAOIIOACHUE
¢u3nueckux (MIaBJIeHUE BOCKa, TAasiHUE JIbJla, paCTHpAaHUE caxapa B CTYNKE, KUIIEHHWE W KOHJIEHCALUS BOJbI) U XUMHYECKHX
(ropeHue cBeuu, NMpOKaJIMBaHHE METHOUW NMPOBOJIOKH, B3aUMOJEHUCTBHE MeNa C KUCJIOTOH) sIBIEHUH, HAOMIOJAEHHE U OINMCaHUE
MIPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakiuil (pa3joKeHue caxapa, B3aUMOJEHCTBUE CEPHOM KUCIOTHI C XJIOpUJIOM Oapus,
pasznoxenue ruapokcuna meau(ll) mpu HarpeBaHuu, B3auMOJCHCTBUE kene3a ¢ pacTBopoM conu Mmenu(ll), uzydenne crnoco6oB
pazaenieHus: cMecel (C MOMOIIbI0 MarHUTa, GUIbTPOBaHKE, BhIIApUBAHKE, AUCTUILISALUS, XpoMaTorpadus), MpoBeleHue OYUCTKH
MOBapeHHOM coyM, HAOJIIOJEHUE W ONMMCAaHUE PE3yJIbTaTOB MPOBEIACHMS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHHs] MAacChl,

Co3/IaHNe MOJIeTIei MOJICKYJ (IIIapOCTEPKHEBBIX)

Baxuelive npeacTaBUTeNId HEOPraHUUECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucimopom — snemMeHT W mpocTtoe BemecTBo. HaxokaeHue kuciopoia B IPUPOJE,
¢buznueckue U XuMHUYeckue cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciaopoga. CrocoObl MOMydYeHUs KUCIOPO/ia B

nabopaTopuu U MPOMBILIIIEHHOCTH. KpyroBopoT kuciopoza B npupoze. O30H — aJuIoTponHast MOJUPHUKAIUS KUCIOPOIa

2.2

TemnoBoit apheKT XUMUUECKON peaKInK, TePMOXUMUYECKUE YPABHEHHUS, K30~ U IHJIOTEPMUYECKHE PeaKUU. TOIIMBO: yroib U

MeTaH. 3arps3HeHHe BO3/yXa, YCUJICHUE MapHUKOBOTO 3P deKTa, pa3pylIeHHE 030HOBOTO CIIOS

2.3

BOI[OpOI[ — JJICMCHT U IIPOCTOC BCILICCTBO. Haxoxnenue BOJIOPOda B IIpHUpOAC, CI)I/I?»I/I‘ICCKI/IC Hn XUMHYCCKHE CBOIZCTB&, IMPUMCHCHHC,

CITOCOOBI TNIOJIy4YCHHUA. KucnoTe! 1 conun

2.4

MousipHbiii 00BEM Ta30B. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM

2.5

dusnyeckue CBOMCTBA BoAbl. Boma kak paCcTBOPHUTCIIb. PaCTBOpH. HaceplmmeHsbple 1 HEHACHIIIEHHBIE PacTBODPBLI. PaCTBOpI/IMOCTB
BEIIIECTB B BoAe. MaccoBas 10JIs BEIIECTBa B pacTBOpC. XHMHYECKHE CBOMCTBA BOBI. OcnHoBanus. Poib pacTBOpPOB B IIPUPOJC U B

JKHM3HH 4YCJIOBCKA. prrOBOpOT BOJbI B IPUPOAC. 3anH3HeHI/Ie IMPpUPOAHBIX BOM. OxpaHa " OYUCTKA IPUPOJHBIX BOJ




2.6

Knaccugukanus neopranmdeckux coeannenuit. Oxeuapl. Kinaccuukaims okcuoB: cojeodpasyroniie (OCHOBHBIE, KHCIOTHBIC,
ampoTepHbsle) u HecoseoOpasyromue. HomeHknatypa okcunoB. dusnueckue M XMMUYECKHE CBOWCTBAa OKcuioB. IlomydeHue

OKCHJO0B

2.7

OcnoBanms. Kiaccudukanus ocHOBaHMIA: IIENOYM W HEPACTBOPHMBIE OCHOBaHWS. HomeHkmatypa ocHoBaHMil. DPU3MYECKUE U

XMMHUYECKHE CBOMCTBA OCHOBAaHUM. [lomyueHne ocHOBaHUI

2.8

Kucnorter. Knaccudukanust xucinor. Homenknarypa kucnot. dusmdeckne M XUMHYECKHE CBOMCTBA KHUCIOT. Psij akTUBHOCTH

MertaiuioB H.H. bekerosa. [lonydyenue kuciaor

2.9

Conu. Homenxknarypa coneil. @uznueckue u XuMuieckue cBorictsa cojeil. [lomydyenue coneit

2.10

I'enetmueckas CBI3b MCXKAY KiTaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/Iﬁ

211

XVUMUYECKUH OKCIEPUMEHT: Ka4eCTBCHHOE OTpeCIiCHUEe COJCPKaHUS KHUCIOpoJa B BO3JAyXe, IOJydeHHEe, coOHMpaHue,
pacrmo3HaBaHWEe U W3y4eHUE CBOWMCTB KHCJIOpOJa, HAOMIOACHWE B3aWMOJICHCTBUS BEIIECTB C KHCIOPOJOM U YCIOBHS
BO3HMKHOBEHHUS W TIPEKpaIICHUS ropeHus (Imoxapa), 03HaKOMJICHHE ¢ 00pa3iaMi OKCHJIOB M OTIMCAHHWE WX CBOMCTB, MOJYYCHUE,
coOMpaHue, pacro3HaBaHHWE W H3y4CHHE CBOWCTB BOJOpoaa (ropeHwe), B3ammojeiicTBue Bojopoga ¢ okcumom wmemu(ll)
(BO3MOXHO MCHOJIb30BAaHUE BHJICOMATEPHAIOB), HaONIOJACHHE OOpa3lloB BEIMIECTB KOJWYECTBOM | MOJb, HCCIECIOBAHUE
OCOOCHHOCTEH PacTBOPCHMS BEHISCTB C Pa3IUYHOH PaCTBOPUMOCTBHIO, MPUTOTOBJIICHHE PACTBOPOB C OMNpPENCIEHHONW MacCOBOM
J0JIel pacTBOPEHHOIO BEINECTBA, B3aMMOJICHCTBHE BOJBI C MeTallaMHM (HAaTpUEM W KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB), OIPEICICHUE PACTBOPOB KHCIOT MW IIEJOYeH C IMOMOIIBI0 HHIUKATOPOB, HCCJICIOBAHUE OOpPa3IoB
HEOPraHMYECKUX BEIICCTB PA3IMUHBIX KJIACCOB, HAOIIOACHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCJIOT M IIEIOYCH,
u3yueHue B3aumoeiictBus okcuna meau(ll) ¢ pacTBOpoM cepHO#l KUCIOTBHI, KHCIOT C METAJUIAMH, PEaKIUil HeWTpaau3alluy,
MOJIyYCHHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJIHOTO METaJlia APYTMM M3 PACTBOPA COJIH, PEIICHHE SKCIIEPUMEHTAIBHBIX

3ajJa4 1o TeMe «BaxkHelme Kiacchl HCOPraHUYCCKUX COGﬂHHGHHﬁ))

[lepuoanueckuii 3akox u [lepuoanueckas cucrtema xumuueckux nemeHToB .M. MenneneeBa. CTpoeHne aToMOB. XUMUYECKas

cBs13b. OKHCIUTEIBHO-BOCCTAHOBUTCIIHHBIC pcaKkuuun

3.1

HepBLIe TIOIIBITKH KJIaCCI/I(bI/IKaI_[I/II/I XHUMHYECKHUX d3JIeMEeHTOB. IloHsATHE O rpymmax cCXOIOHbIX 3JICMCHTOB (I_I_[eJ'IOLIHLIe u

IICJIOYHO3CMCEIIbHBIC MCTAJUJIbI, IT'aJIOTCHBI, MHCPTHBIC ra31>1). SJ'ICMCHTBI, KOTOPELIC 06pa3y10T aM(bOTepHBIC OKCHUbI U THAPOKCUABI




[Tepuonnueckuii 3akoH. Ilepuommueckas cucremMa xumuueckux dneMeHToB J[.M. Menneneea. KopoTkonepuonHas u
3.2 mHHOTIepuoaHass Qopmbel  [lepuomudeckoit cuctembl xumudeckux snmemeHToB J[.M. MenneneeBa. I[lepuonsl u Tpymimbl.
@u3MYECKU CMBICII OPAIKOBOIO HOMEpPA, HOMEPOB IIEPUOJIA U I'PYIIIIBI 2JIEMEHTA
Crpoenne aromoB. CoctaB aroMmHbIX saep. M3oTtombl. DnekTpoHbl. CTpoe€HHE 3IIEKTPOHHBIX 000J0YEeK aToMoB mepBbIX 20
3.3 xuMHueckux anemMeHToB Ilepuommueckoit cucremsl J[.M. MengeneeBa. XapakTepuCTHKa XHMHYECKOTO JJIEMEHTA MO €ro
noJioxkenuto B [lepuonnueckoit cucreme .M. Menaeneena
3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUYECKUX AIEMEHTOB, METAIIIMYECKUX U HEMETANTMYECKUX CBOICTB MO IpyIiaM
3.4 u nepuojaaM. 3HadeHue Ilepuoanueckoro 3akoHa u Ileproguueckoil cUCTEMbl XMMHYECKHUX 3JIEMEHTOB JJIsl Pa3BUTHS HAyKH U
npaktuku. J[.M1. MeHaeneeB — y4€HbIN U IPAKIaHUH
35 Xumunueckas cBsizb. KoBaneHTHas (MOJSpHAs U HEMOJSPHAs) CBSA3b. DJIEKTPOOTPUIIATENIbHOCTh XUMHUECKUX 31eMeHTOB. MoHHas
' CBSI3b
35 Crenenp okucieHus. OKUCIMTEIBHOBOCCTAHOBUTENbHBIE peakuuu. IIporecchl OKUCIEHHs U BOCCTaHOBJIEHUS. OKHCIHTENN MU
' BOCCTaHOBUTEIHN
XUMUYECKUH HSKCHEPUMEHT: HU3y4YeHHE OO0pa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOJIEHCTBUE THJIIPOKCHIA LHUHKA C
3.7 pacTBOpaMu KHUCIIOT U LIEI0YEH, TPOBEACHHE OIBITOB, WILTFOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO -BOCCTAHOBUTENIBHBIX PEAKIUI
(ropeHue, peakliuu pa3ioKeHUs, COCAMHEHUS)
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 BemectBo u xumunueckas peakuus. [lopTopenue
Ilepuomnuecknit  3akoH. Ilepumonmyeckass cucrema xumudeckux odneMmeHtoB J[.M. Mengeneesa. CrtpoeHue aTOMOB.
1.1 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX FJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kajausl, KaJIbLUSI U UX COCIUHEHUU B
COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B [IeproandecKkoil CUCTEME U CTPOEHUEM UX aTOMOB
1.2 Crpoenue BemiecTBa: BHUJIbI XMMUYECKON CBsI3U. THIBI KPUCTATUIMYECKUX PELIETOK, 3aBUCHMOCTb CBOMCTB BellleCTBa OT THIMA




KPUCTANIMYECKON peméTKH M BHOAa XUMHYECKOW CBs3u. Kilaccudukanus W HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
(MexyHapoaHas M TpUBHMaibHas1). XMMHUUYECKUE CBOMCTBA BEIIECTB, OTHOCALIMXCS K pa3jIMYHBIM KjlaccaM HEOPraHMYeCKHX

COGI[I/IHGHI/Iﬁ, FCHCTUYCCKAaA CBA3b HCOPTaHNYCCKHUX BCIICCTB

1.3

Knaccugukanuss XuMHUUECKUX PeakIuid MO Pa3IMYHbIM MPHU3HAKaM (10 YHCITYy M COCTaBY YYacCTBYIOUIMX B PEAaKIUU BEIIECTB, IO
TETIOBOMY 3G QEeKTy, TO H3MEHEHHUIO CTENeHEeW OKHCIICHUS XHUMHYECKHX O3JEeMEHTOB, IO OOpaTHMOCTH, MO YyYacTHIO

KaTajau3aTopa). JK30- ¥ SHAOTEPMHUUYECKUE PEAKIIUMH, TEPMOXUMUYECKUE ypaBHEHUS. [[OHATHE O CKOPOCTH XMMHUYECKON PEeaKIMU

14

Ilonsitue 00 O6paTI/IMI)IX u H€06paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. ITorsATHE O TOMOTEHHBIX U TCTCPOrCHHBIX PCAKIUAX. ITonsTHe O

XHUMHUYECKOM PaBHOBCCHUMU. q)aKTOPI)I, BJIMAIOIIUMEC HA CKOPOCTH XUMHUYCSCKOM PCaKInK U MOJIOKECHNEC XUMHUYICCKOTIO PaBHOBCCHA

1.5

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC pEaKknuu, BHeKTpOHHBIfI 0ajaHC OKHMCIUTEIHFHO-BOCCTAHOBUTEIBHOM pEaKknuu. CocraBnenne

YpaBHEHUN OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C MCTIOJIb30BaHUEM METO/1a AJIEKTPOHHOTO OaaHca

1.6

Teopust PNEKTPOTUTUYECKON NHUCCOLMAIMU. DJIEKTPOJUTHI M HEINEKTPOIUTH. KaTHOHBI, aHMOHBI. MeXaHHW3M JIUCCOLMAIUU
BEIIIECTB C Pa3IMYHBIMH BHJAMH XUMHUYECKOW cBsi3u. CremeHb aucconanvu. CuiabHBIE W clabble AJEKTpPOJIUTHL. Peakiuun
WOHHOTO OOMEHa. YCJIOBHS MPOTEKAHHS pPEaKIMii MOHHOTO OOMEHa, MOJHBIE W COKpalIEHHbIC WOHHBIC YPaBHEHUS PEaKIIUM.
CBoO#ICTBa KHCIIOT, OCHOBAaHHI U COJICH B CBETE MPEACTABICHUIN 00 JIEKTPOJMTHYCCKON aucconmanyu. KauecTBeHHbIE peakiiuy Ha

uoHbl. [loHgaTHE O TUIpOIIN3E COEH

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHUE C MOJAEISMHU KPUCTAJUTMUECKUX PEHIETOK HEOPraHMYECKHUX BEIIEeCTB — METAJUIOB U
HeMeTayioB (rpaduTa M anMasa), CIOXKHBIX BEHIECTB (XJIOpHAAa HATPHS); HCCIEAOBAaHHE 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
peakuuu OT BO3ACUCTBUS PA3IUYHBIX (DAKTOPOB; HCCIEIOBAHHE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca
JTUCCOLMAIMU  KHUCIIOT, 1Imenouedl U  cojeil  (BO3MOXKHO HCIOJIb30BaHHWE BHAEOMATEPUANOB); TMPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX MPHU3HAKU MPOTEKaHHsS peakluii MOHHOro oOmeHa (0OpazoBaHME Ocajka, BbIAEICHHE Ta3a, 0O0pa3oBaHUeE
BOJIbI); OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (TOpeHue, peakluu pa3ioKeHHs,
COEIMHEHUS); pPAClO3HAaBaHWE HEOPraHWYEeCKHX BEIIeCTB C TIOMOIIbI0 KAYEeCTBEHHBIX pEaklWid Ha WOHBI; pelIeHue

OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

0611[351 XapaKTCPpUCTHUKA I'aJIOTCHOB. OcobeHHOCTH CTPOCHHA aTOMOB, XapaKTCPHBIC CTCIICHU OKUCJICHUA. CTpOeHI/Ie n (pI/I3I/ILIeCKI/IC




CBOMCTBa MPOCTBIX BEUIECTB — TIAJIOT€HOB. XMUMHUYECKHE CBONCTBA Ha MpUMEpPE XJopa (B3aUMOJEHCTBUE C MeETallaMH,
HeMeTaulaMy, nienodamu). Xsoposoaopod. ColisiHask KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUe, NpuMeHeHue. [lelictBue xjopa

U XJIOPOBOJIOPO/ia HAa OPraHK3M uesloBeKa. BakHelne XJI0pyu/ipl U UX HaX0XKAECHHUE B IPUPOJIE

2.2

OOmast xapakrepuctika 1eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTeNeHH OkuciaeHus. CTpoeHue
1 (U3HYEeCKHe CBOWCTBA MPOCTHIX BEHIECTB — KUCIOPOJIA U Cepbl. AJUIOTPOTIHBIE MOAU(PHUKALINN KUCIOPOAA U Cepbl. XUMUYECKUE
cBoiicTBa ceprl. CepoBOIOPOJ, CTpOEHUE, PU3NYECKHE U XUMHUYECKUEe CBOMcTBa. OKCHJIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX
okcusoB. CepHasi KUCIIOTa, (PU3NUECKUE U XUMUUYECKHUE CBOMCTBA (0OIME KaK MPEICTABUTEINS KJlacca KUCIOT U CIeIM(PUIECKHUE).
XUMHYECKHE peaKklny, JIeXkKallle B OCHOBE MPOMBIIIIEHHOTO crioco0a moixydeHus: cepHoi KucnoThl. [lpumenenue. Conu cepHoit
KHCJIOTBI, KaUeCTBEHHAas peaklus Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUN B MpUpoje. XUMHUUYECKOE 3arps3HEeHne
OKpY)Kalolllel cpellbl COEAUHEHMSIMH cepbl (KUCIOTHBIE JIOKAW, 3arps3HEHHEe BO3JyXa U BOJOEMOB), CIOCOOBI €ro

MpeI0TBpaIleHus

2.3

OO6mras xapakrepuctuka snemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIE CTETICHH OKHUCICHHUS. A30T,
pacrnpocTpaHeHue B npupoje, Gpu3nyeckue U XuMHueckue cBoiictBa. KpyroBopot azora B npupoje. AMMuax, ero pusmndeckue u
XMMHUYECKHE CBOMCTBa, MojydeHue u npumeHeHue. Cosin aMMOHHUA, UX (PU3UUECKHE U XUMHUYECKHE CBOMNCTBa, MPUMEHEHHE.
KauecTBenHas peakiuus Ha MOHBI aMMOHHMSI. A30THasl KUCIIOTa, €€ MolydyeHue, pu3ndeckue U XUMHYecKue cBoiicTBa (oOmue Kak
MIpe/ICTaBUTENs KJlacca KUCIOT M creuududeckue). Vcnonp3oBaHue HUTPATOB M COJiCH aMMOHHS B Kau€CTBE MHUHEPATBHBIX
ynoopenuii. XuMuueckoe 3arps3HeHre OKPY)KaloIlel cpelbl COSIUHEHUSIMH a30Ta (KUCIOTHBIC JOXAM, 3arpsa3HEHHE BO3/yXa,

TTOYBBI ¥ BOJIOEMOB)

2.4

®ochop, amnorponHsie Momudukanuu docdopa, duzndeckue u xumuueckue cpoiictBa. Oxcupa docdopa(V) u dochopnas

KHCJIOTA, (bHSH‘ICCKHe U XUMHYCCKHUC CBOﬁCTBa, IMNOJIy4YCHHUC. Hcnonb3oBaHue q)OC(l)aTOB B KaUCCTBC MHUHCPAJIbHBIX y,I[O6peHHI>'I

2.5

O6mas xapakrepuctuka 3neMeHToB |V A-rpymimbl. OcoOOEHHOCTH CTPOCHUS ATOMOB, XapaKTepPHbIE CTETIEHU OKUCIICHUS. YTIEpOo/,
QUIOTPONHBIE MOIU(HKAIMK, PaclpoCTpaHEHHE B NpUpoje, (pu3MuecKue M XUMUYecKue cBoiictBa. AncopOuus. Kpyrosopor
yriepoja B npupojae. OKcHIbl yriiepoja, UX pU3NUecKrue 1 XMMUYECKHe CBOMCTBA, JICHCTBUE Ha KUBbIE OPraHU3Mbl, TIOTy4YEeHUE U
IpUMEHEHHE. DKOJIOTHYECKUe MpoOieMsl, cBsi3aHHbIE ¢ okcujoM yriepoaa(lV); rumotesa rio0anbHOro MOTEIUICHUS KIMMAaTa,

HapHI/IKOBHﬁ 3(I)(I)CKT. VYroipHas KUCIOTa U €€ COJIM, uUX (bmnqecm/le N XUMHYCCKUC CBOﬁCTBa, MOJIYYCHUC W IPUMCHCHHC.




KauecTBeHHas peakius Ha KapOOHAT-WOHBEI. Mcmonbp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH M CEIbCKOM

XO3AUCTBE

2.6

[lepBoHauanbHBIE TTOHATHS 00 OPTAaHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, STaHOJI,
TJIMIIEPUH, YKCYCHasl Kuciorta). VX coctaB W xuMmudeckoe crpoeHue. [loHaTHe 0 OMONOTHMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,

6GJIKaX, YrJI€eBOJax — U UX POJIK B )KU3HHU YCIJIOBCKA. MaTepI/IaJIBHOC CANHCTBO OPraHUYCCKUX U HCOPraHNUYCCKUX COGI[I/IHGHI/If/'I

2.7

Kpemuuii, ero ¢usmueckre M XMMHUYECKHUE CBOWCTBA, MojiyueHue M npuMmeHeHue. CoenuHeHus KpeMHus B mpupoje. O6mue
npeactaBieHus: 00 oxcuae kpemHus(lV) u kpemHueBoil kuciore. CHUIMKATBl, WX UCIOJH30BaHWE B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH. BakHelue CTpouTenbHbIE MaTepHalibl: KepaMuKa, CTEKJIO0, LEMEHT, OeToH, xene300eToH. IIpoGiiemsl

0E€30I1aCHOTO HMCITOJIB30BaHUS CTPOUTCIJIIBHBIX MAaTCPHUAIOB B HOBCGHHGBHOfI KHU3HHU

2.8

XUMUYECKUN OSKCIIEPUMEHT: H3ydyeHHE OO0Opa3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI; IPOBEACHUE
KAaueCTBEHHBIX peakUuil Ha XJIOPHA-WOHBI U HaONIO/IeHHE MPU3HAKOB MX MPOTEKAHUS; OMbITHI, OTpakawomue (U3NYECKUE U
XMMHYECKHE CBOMCTBA rajlor€HOB M UX COEAMHEHUN (BO3MOKHO HMCIIOJIb30BaHKUE BUAEOMATEPUaoB); O3HaKOMJIEHHE ¢ oOpa3iamMmu
XJIOPUIOB (TAJIOTEHUIOB); 03HAKOMIICHHE C 00pa3liaMu Cephl U €€ COeAMHEHUSIMU (BO3MOXKHO HCIIOIH30BAHUE BHICOMATEPHATIOB);
HabOoIeHNe Tpoliecca OOyrJIMBaHUs caxapa MOJ JEHCTBHEM KOHLIEHTPUPOBAHHOW CEpHOM KHCIOTHI; M3YYEHHE XUMHUYECKUX
CBOWCTB DPa30aBJICHHOM CEPHOW KUCIOTHI, MPOBEACHHE KAUYECTBEHHOW peakiuu Ha Cyab(ar-uoH W HaAOMIOJeHWE Mpu3HaKa e&
MPOTEKAaHUsI; O3HAKOMJIEHHE ¢ (pU3MUYeCKMMM CBOMCTBaMHU a30Ta, (ochopa M MX COEIUHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHUANIOB), 00pa3iaMu a30THEIX U (HOCHOPHBIX YAOOpEHUN; MoTydeHue, cooupaHnue, pacio3HaBaHUE U U3y4YeHHE CBONCTB
aMMUaka; MpOBEJACHHE KAYECTBEHHBIX peakluii Ha HMOH aMMOHHUS U GocdarT-uOH W HM3YYeHHE NPU3HAKOB HX MPOTEKaHUs,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeJbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BUACOMATEPHUAIOB); M3y4CHHE
MoJleNiel KpHUCTAJUIMYECKUX PEIETOK anMasa, rpaduta, QymnepeHa; 03HaKOMJICHHE C IPOIECCOM aJCcOpOIUU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOrasa; MOJydeHHe, coOupaHHe, paclo3HaBaHWE M M3Y4YEHHUE CBOMCTB
YTJIEKUCIIOTO Ta3a; MpOoBEEHUE KAYECTBEHHBIX peakIMid Ha KapOOHAT- U CUJIMKAT-UOHbI U U3y4eHHE MPU3HAKOB MX MPOTEKAHMUS;
03HAaKOMJICHHE C MPOAYKLIMEH CHWIMKAaTHOM IPOMBIIIJIEHHOCTH; PELICHHE SKCIIEPUMEHTAIBHBIX 3a7ad IO TeMe «Baxnelmue

HEMCTAJJIbI U UX COCOUHCHUS

MeTamisl ¥ MX COSIMHEHUS




3.1

OOmiasi XapakTepuCTUKa XUMHYECKHX JJIEMEHTOB — METAUIOB Ha OCHOBAaHMHM WX MOJOXeHUs B llepuoamueckoil cucreme
xumudeckux snaemeHtoB J[.U. MenneneeBa u crpoerus aromoB. CTpoeHue MeTaIoB. MeTainueckast CBsi3b M MeTaJuIMuecKas

KpUCTAJIIIMYECKAs peIIE€TKA. DIEKTPOXUMUUECKUM Psil HAlIPSHKEHUM METalIoB

3.2

dusnyeckne M XUMHUYECKHE CBOIicTBa MerayuioB. OOmme crocoObl momydeHus MeTauioB. [IoHATHE O KOpPpO3MM METauIOB,
OCHOBHBIE CIIOCOOBI 3allUThl UX OT Koppo3uu. CrutaBsl (CTallb, YYT'YH, AIOPATIOMUHHUI, OpOH3a) U UX NPUMEHEHHE B OBITY U

MMPOMBIINIJIICHHOCTH

3.3

[[lerounble MeTaIIbL: TIOJIOXKEHKE B [lepuoauyeckoi cucreme xumudeckux smemeHToB .M. MenaeneeBa; CTpoeHUE UX aTOMOB;
HaxoxaeHue B npupoje. Gusnueckue U XMMUUECKHUE CBOWCTBA (Ha mpuMepe HaTpus U Kanusi). OKCuIbl U THAPOKCHU]IBI HATpUS U

Kajiaus. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX COG)II/IHGHI/II\/’I

3.4

[[lenoyHO3eMENbHBIE METAJIBI MarHuid W Kajlblui: mnojoxeHue B Ilepuonnueckoidl cucreme XUMHUYECKUX 3yemMeHToB J[.U.
MenneneeBa; CTPOCHHE HX aTOMOB; HaxXOXKJIE€HWE B mpupoje. PHU3NYECKME W XMMHYECKHE CBOMCTBA MArHHUs W KaJbIUS.

Baxkneitmme coequHeHns Kby (OKCHI, THAPOKCU, COJN). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMI: TIoNo)KeHue B [leprnonnueckoit cucreMe XuMHUecKux 3yieMeHToB [[.M. MeHneneeBa; CTpoeHHE aTOMa; HAXOXJICHHUE B

nipupoie. u3nyeckue U XUMUUYECKHIE CBOWCTBA aTFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCH A ATIOMUHUS

3.6

Kenezo: nonoxenue B Ilepuoguueckoit cucteme xumuueckux sneMmeHToB .M. MeHueneeBa; cTpoeHue aToma; HaXOXICHUE B
npupojsie. Pusnueckrue U XUMUYECKHE CBOMCTBa skene3a. Oxcunbl, runpokcuasl u conu xenesa(ll) m xenesa(lll), ux cocras,

CBOMCTBA U IMOJIYYCHUC

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMH METaUIOB M CIUIaBOB, WX (U3UYECKUMHU CBONCTBAMHU; H3y4YCHUE
pe3yJIbTaTOB KOPPO3HHM METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIIMS U HATPUS C BOJOH (BO3MOXKHO HCIOJIB30BAHUE BHICOMATEPUAIIOB); MCCICIOBAHHE CBOWCTB XECTKOM BOJIBI; Mpolecca
TOPEHUS Kelie3a B KUCIOpo/ie (BO3MOXKHO UCIOJIb30BaHUE BUACOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHMS KaUeCTBCHHBIX PEaKIUi Ha
WOHBI (MarHus, Kaiublius, amtoMuHusA, IuHKa, xkene3a(ll) u sxemesa(lll), memu(ll); naOmromeHue M oOmMHMCaHHE MPOIECCOB
OKpalllMBaHUs TUJIAMEHW HOHAMHU HATPHS, Kalus M Kalublus (BO3MOXKHO HCIOJIH30BAHHE BHUEOMATEPHANIOB); HCCIECIOBAHUE
aM(pOTEepHBIX CBOMCTB TMAPOKCHIA aTIOMUHUS U THAPOKCUIA IIMHKA; PelIeHrne SKCIIEPUMEHTaIbHBIX 3a7a4 1o TeMe «Baxkueinime

METaJJIbl 1 UX COCOWMHCHUS)




XHUMHS U OKpYKaroLias cpena

Hosble MaTepuansl 1 TexHOJOTHU. BelecTBa U Marepransl B IOBCEAHEBHOM JKU3HU YeJIOBEKa. XUMUS U 310pOBbe. be3onacHoe

1 WCTIOJIb30BAHUE BEIIECTB ¥ XUMUUECKUX peakuuii B ObITy. [lepBast mOMOIIb TPH XUMHUYECKUX 0)KOTAX U OTPABIICHHSIX
OCHOBBI 3KOJIOTUYECKOM TPaMOTHOCTH. XHUMHUYecKoe 3arpssHeHue okpyxkawomed cpeasl ITJAK. Ponp xumuu B peuieHun
4.2 HKOJIOTUYECKUX MpobaeM. IIpupoaHbie HCTOUHUKN YTIEBOIOPOIOB (YTroJib, IPUPOIHBIN ra3, HE(TH), TPOAYKTHI UX MEepepadOTKH,
UX POJIb B OBITY U IPOMBIIIJIEHHOCTH
4.3 XUMHYECKUH KCIIEPUMEHT: U3yUeHHE 00pa3lioB MaTepraioB (CTEKJIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHUAIIbI)

IMPOBEPSAEMBIE HA OT'D IO XUMHWHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHOU MPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemblie TpeOGOBaAHUS K MPeAMETHBIM pe3y/JbTaTaM 02a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM
NPOBEPHEMOTO NMPOrpamMmMbl OCHOBHOI'0 00111ero o0pa3oBanus Ha ocHoBe PT'OC
TpeOOBaHUSA
1 [Ipencrasnenue:
O TO3HABAEMOCTH SIBJICHHUM MPHUPOJAbI, NOHMMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HayKu Kak 00JiacTu
1.1 COBPEMEHHOTO €CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyIbTYpbl M MPAKTHUYECKOW IESITEIbHOCTH YEJIOBEKa B YCIOBHSX
COBPEMEHHOT0 00I11eCTBa; IOHUMAaHNE MECTa XMMHH CPEAU JPYTUX €CTeCTBEHHBIX HayK
T 0 Hay4YHBIX METOJaX MO3HAHUS, B TOM YHUCIIE IKCIEPUMEHTAIbHBIX U TEOPETUYECKUX METOJIaX UCCIEAOBAHMS BEUIECTB U
' W3YYEeHUS XUMHYECKUX PEaKIIHii; yMEHHE UCIIOIb30BaTh MOJEIH A7l OOBSICHEHHS CTPOCHHUSI aTOMOB U MOJIEKYJ
o chepax mpodeccnoHAIBHON NEATEIBHOCTH, CBSI3aHHBIX C XUMHUEH M COBPEMEHHBIMH TEXHOJOTHUSIMU, OCHOBAaHHBIMU Ha
13 JTOCTHIKEHHUSIX XUMHYECKOW HAayKd, YTO TO3BOJMT OOYYaroIIMMCS paccMaTpuBaTh XMMHUIO Kak cdepy cBoeil Oymymiein
' npodeccuoHaIbHON NESTENbHOCTH M CeNaTh OCO3HAHHBIA BBIOOP XMMHHM KakK MPO(UILHOTO MpeaMeTa MpH Mepexojie Ha
YPOBEHb CpeHEro 00111ero 00pa3oBaHus
2 Branenue cucreMoil XUMUYECKUX 3HAHUN U YMEHUE TPUMEHSATh CUCTEMY XUMUUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:




2.1

BAKHEUIINE XMMUYECKUE IOHATHS: XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE W CII0KHOE BEIECTBO,
OJHOpPOJIHAs M HEOJHOPOAHAA CMECh, OTHOCUTEIBHBIE AaTOMHAs M MOJEKYJSAPHAas MacChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHasi Macca, MOJIIPHBIA O0O0BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, CONIb (CpelHss), XMMUYECKas pEaKLus, PeaKLuu
COCNMHEHMS, PEaKUUH pasIoKEHHs, DPEaKIWH 3aMEIlEHMs, peakuuu OOMeHa, TemioBoH H(dexT peakuuu, 3K30- U
SHAOTEPMHUYECKUE PEaKLUH, PACTBOP, MACCOBAsl IOJIS XMMUYECKOIO 3JIEMEHTA B COCAMHEHUH, MAcCOBas J0JIA U NPOLCHTHAsS
KOHLIEHTpallMsl BEUIECTBA B PACTBOpE, AP0 aTOMa, JJIEKTPOHHBIA CJIOM aToMma, aTOMHas OpOMTallb, paalyCc aToMa,
BAJICHTHOCTb, CTEIEHb OKHUCIEHUS, XUMHUYECKasi CBS3b, DJIEKTPOOTPULATEIBHOCTh, IMOJISIPHAS W HENOJIApHAs KOBAJICHTHAs
CBSI3b, MOHHASI CBSA3b, METAJUIMYECKAsl CBS3b, KpUCTAJUIMUYECKAs pelIéTKa (aTOMHAasi, HOHHAs, METAIUIMYECKasi, MOJIEKY IsIpHas),
WOH, KaTHOH, aHHWOH, OJJIEKTPOJIMT M HEJIEKTPOJIUT, JIIEKTPOIUTUYECKAs AWCCOLMAIMs, pPEaKIud HOHHOTO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMY, OKHCIUTEIb M BOCCTAHOBUTEINb, OKHCICHHE M BOCCTAHOBIIEHHUE, DJIEKTPOIIM3,
XMMHUYECKOE paBHOBEcCHE, OOpaTHMble W HEOOpaTUMble PEaKlMH, CKOPOCTh XMMHYECKOW peakiuu, kataimzartop, [TIK,

KOPpPO3Hsi METAJJIOB, CILIABbI

2.2

OCHOBOIIOJIATalOlINe 3aKOHbl XUMHH: 3aKOH COXpaHEHMsI Mmacchl, mnepuoaunuyeckuii 3akoH JI.MI. MenpaeneeBa, 3akoH

IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIPHAS TEOPHUS, TEOPHUS AIIEKTPOJIUTHUECKON AUCCOIHALINH

BJ'Ia,Z[eHI/Ie OCHOBaMHM XMMHUUYECKOM I'PaMOTHOCTH, BKHIOanOIHeﬁl

3.1

YMEHHE MPAaBUJIbHO UCIOJIb30BaTh U3YUCHHBIE BELIECTBA U MaTepHalIbl (B TOM UMCIIe MUHEpalIbHbIE YIOOpEHUS, METaIbl U
CIUIaBbI, MPOIYKTHI MEpepabOoTKU MPUPOTHBIX HUCTOYHUKOB YIJIEBOJOPOAOB (YIJis, MPUPOJHOTO rasza, HeQTH) B OBITY,
CEJIbCKOM XO34HCTBE, Ha MPOU3BOJICTBE U MOHUMAHHE 3HAYCHHS KHPOB, OCNKOB, YIJIEBOJOB JUIS OpraHM3Ma 4YelOBEKa;

YMCHHC IIPOTHO3UPOBATH BJIMAHNUC BCIICCTB U XUMHWYCCKUX IPOUCCCOB HA OPraHU3M YCJIOBCKA U OKPYKAIOU[YIO ITPUPOAHYIO

cpeny

3.2

YMCHHUEC UHTCIPUPOBATD XUMHWYCCKNUEC 3HAHUA CO 3HAHUAMU JPYTUX y‘Ie6HHX npeamMEeTOB

3.3

HaJIMYHUC OIIbITa pa6OTBI C PAa3JIMYHBIMU HCTOYHUKAMU I/IH(I)OpMaI_II/II/I oo XHMMHUH (Haquaﬂ U HAaY4YHO-NIOITYJIApHaA

JIUTEpaTypa, ClI0Bapy, CIPABOYHUKHN, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaI_[I/IIO 0 BCUHICCTBAX, UX MNPCBpAICHUAX U NPAKTUYCCKOM NPUMCHCHHUU U YMCHUC




WCIIOJIb30BaTh €€ JUIsl pellieHusl yueOHO-TI03HABATEIbHBIX 3a/1a4

BHaI[CHI/Ie OCHOBaMHM HOHSITHIHOTO arrmapara 1 CMUMBOJIMYECKOI'O A3bIKa XUMHWUU IJIA COCTABJICHU A (I)OpMYJI HCOPraHN4CCKUX

4 BEIIECTB, YpaBHEHUI XHMHUYECKHX peaKIii; ocHoBaMu xumuueckoir HomeHkiIatypsl (IlUPAC u TpuBnanbHOi)
YMeHue oOBSACHATH CBSI3b TOJIOXKEHUS 3JeMeHTa B [leprnoandeckoil CucTeMe C YUCIIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS
5 aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijipa, OOIee YHCIO SJICKTPOHOB), paclpeAciicHHEM 3JIEKTPOHOB IO
JHEPreTHYESCKUM YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPUOIOB, KATUSI M KATBIIUS
[IpencraBierre 0  MEPUOTUYECKONM  3aBHCHMOCTH  CBOWMCTB ~ XMMHYECKHX  JJIEMEHTOB  (paamyc  artoma,
6 ANIEKTPOOTPHUIIATEILHOCTD), MMPOCTBIX U CIIOKHBIX BEIIECTB OT MOJIOKECHHS dJIeMeHTOB B [lepuomudeckoii cucreMe (B MaJIbIX
MepPHOJIaX U TJIABHBIX TOTPYIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKUE PIIEMEHTBI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue onpeaensrTh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BH/JI XUMHUYECKOM CBSI3U M TUI KPUCTAIUITMUECKON CTPYKTYPHI B COETUHEHUAX
8.3 XapaKTep cpeiibl B BOJHBIX paCTBOPaX BEIIECTB (KHCIOT, OCHOBAHHIA)
8.4 OKHCITUTEh ¥ BOCCTAHOBHTEIb
9 YMeHue xapakTepuszoBath (pU3nuecKkue U XUMUYECKUE CBOWMCTBA:
91 MIPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPOI, rpadut, aamas, KpeMHUM, a30T, pocdop, cepa, XJop, HaTpUii, Kauil, MarHuw,
' KaJIbIIMH, aTFOMUHUH, JKEJIe30)
9. CIIOHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOpPOB (BOJa, aMMHAaK, XJOPOBOJOPOJ], CEPOBOJOPOMA, OKCHUABI M

ruapokcuabl MetamioB |I-11A rpynn, amomunus, meau (1), nunka, xenesa (11 u 111), oxcuast yroepona (Il u 1V), kpemuus




(1V), azora u ¢ochopa (Il u V), cepst (IV u VI), cepuucras, cepHas, a30TUCTas, a30THas, (GocdopHas, yrojbHas,

KpCMHHEBAas KUCJIOTAa U UX COJII/I)

IIPOTHO3UPOBATH U XapaKTCPHU30BaATh CBOMCTBaA BCHICCTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUA, IPUMCHCHUC BCIICCTB B

%3 3aBUCHUMOCTH OT UX CBOIMCTB, BO3MOXHOCTh IIPOTEKAHMS XUMHUYCCKIX TIPEBPAIICHUH B PA3TUYHBIX YCIOBUSIX

10 YMeHue COCTaBISATh MOJICKY/ISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIHiA, B TOM YHUCIIC:
10.1 peaxkiuii HOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHUYECKUE CBOMCTBA H3YUCHHBIX KJIACCOB (TPYI) HEOPTaHUIECKIX BEIICCTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEX Ty HUMH

11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
11.1 OTHOCHTEIILHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTI0 XUMHUYECKOTO 3JICMEHTA B COCTMHEHUHT
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00heM Ira3oB
114 [0 ypaBHEHUSIM XMMHUYECKUX pPEaKIUi M HAaXOAUTh KOJIWYECTBO BEIIECTBA, 0ObEM M MacCy pEareHTOB WM MPOIYKTOB
' peakuuu
12 Bnanenue (3HaHME OCHOB):
o OCHOBHBIMH METOJIaMHU HAy4yHOTO TMO3HaHUA (HaONIOJCHHWEe, M3MEpPEHHUE, SKCIEPUMEHT, MOJCTUPOBAHUE) MPU HIyYCHHUH
' BEIIECTB M XUMUYECKHX SBICHUI; yMeHHE c(POpMyTUpOBaTh IPOOIEMY U MPEIOKUTh MMYTH €€ pelIeHus
12.2 0e30macHO# paboThl ¢ XMMHUYECKUMHU BEUIECTBAMH, XMMHUYECKOH MOCY10¥ 1 1a00paTOpHBIM 000PYI0BaHHEM
MpaBuWIaMHu 0€30MacHOro OOpaIleHUsI ¢ BEIIeCTBAMH, UCIOJIB3YEeMBbIMU B MOBCEIHEBHOW JKU3HH, MPABUIAMH TOBEJICHUS B
12.3 LEeNsIX cOepekeHUsI 3J0POBhS M OKPYXKAIOIIEH MPUPOTHON cpenbl; MOHMMaHue Bpena (0MmacHOCTH) BO3ACHCTBHS HA YKUBBIC
OpraHU3MbI OTIPEICIEHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS
13 Hanunuue nmpakTHuecKuX HaBBIKOB MJIAHUPOBAHUS U OCYIIECTBICHUS CICIYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:




HU3YUYCHUC U OITMCAHUC (1)I/I3I/I‘-IGCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHUC C (1)I/I3I/I‘-IGCKI/IMI/I U XUMHUYCCKUMU ABJIICHUAMU, OIIBITHI,

131 WUTIOCTPUPYIOIIHNE MPU3HAKH MPOTEKAHUS XUMHYECKUX PEaKInid
13.2 U3Yy4EHHE CIOCOOOB pa3esieHusl cMecel
133 MOJTy4eHHUE KUCJIOPOJIa M U3yYCHHE €ro CBOMCTB; IMOJTYYCHHE BOJOPOJIa M M3YUCHHE €ro CBOMCTB; IMOJYYCHHE YIIICKUCIIOTO
' ra3a M H3y4cHHE ero CBOMCTB; MOJYyICHHE aMMHaKa U U3YYEHHUE €r0 CBOMCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB € ONPEIEIEHHON MAaCCOBOU JI0JIEW paCTBOPEHHOIO BEIIECTBA
135 MPUMEHEHUE MHIUKATOPOB (JIAKMYyca, METHJIOpaHxka U (eHoJTalienHa) Ui ONPeIeICHHs XapakTepa Cpellbl B pacTBOpax
' KHUCJIOT M IIeJI0Yen
WCCTICIOBAHUE W OIMMCAHUE CBOWCTB HEOPraHWYECKUX BEIECTB PA3IMYHBIX KIIACCOB;, M3yYCHHE B3aMMOJICHCTBHUS KHCIOT C
1.6 MeTaUIaMH, OKCHJIAaMH METAJIOB, PACTBOPUMBIMU M HEPAaCTBOPUMBIMH OCHOBAHHUSIMH, COJIIMH; IOJTYYCHHE HEPACTBOPUMBIX
' OCHOBAHWI; BBITECHCHHE OJIHOTO MeTallla APYrUM W3 pacTBOpa COJIM; HCCIIeIOBaHUE aM(DOTEPHBIX CBOWCTB THIAPOKCHUIOB
ATIOMUHUS ¥ [TUHKA
137 peleHe KCIIepUMEHTATBHBIX 3a/1a4 TT0 TeMaM: «OCHOBHBIE KIIacChl HEOPraHHMYECKUX COCTUHECHUN»; « DIEKTPOIUTHYECKAS
' IHCCOTHanusy; «BakHeHne HeMeTaluTbl U UX COeIMHEHMs»; « BaxkHelIne MeTalIbl ¥ UX COCIMHEHUS
XUMUYECKHUE SKCIICPUMEHTHI, HIUTFOCTPHPYIOIINE PU3HAKH MMPOTEKAHHSI PEaKIIUil HOHHOTO 00MEHAa; KaueCTBCHHBIC PEaKIUH
13.8 Ha MPHUCYTCTBYIOIIKE B BOJHBIX PAacTBOpax HMOHBI: XJIOpPHUI-, OpoMua-, Hoaua-, cynbdar-, docdar-, kKapOOHAT-, CHIHKAT-
AQHUOHBI, TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbIus, ATIOMUAHUS, Kene3a (2+) u xenesa (3+), meau (2+), muHKa
14 YmMmenue:
141 MPEICTaBIATh PE3yIbTaThl AKCIIEPUMEHTAa B (opMe BBIBOJIOB, [I0KAa3aTeibCTB, TpaUKOB ¥ TaOMMII W BBISBIATH
' AMITUPUYECKUE 3aKOHOMEPHOCTH
142 yCTaHABIUBATh CBSI3U MEXJY PEaTbHO HAOMIOJaeMBIMH XUMUYECKHUMH SBICHUSMH M TPOIECCAMH, MPOUCXOIAIIUMH B

MakKpoO- 1 MUKPOMUPC, 0OBACHATH MMPUYIHNHBL MHOI‘OO6paBI/I${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM
IK3AMEHE 110 XUMHNHU

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1 [lepBoHauanbHBIE XUMUYECKUE TTOHATHUS

11 Uucteie BemecTBa u cMecu. CriocoObl pa3/iesieHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEeHTHI. CHMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpOCThIC U CIIOKHBIE BEIIECTRA.

1.3 Xumndaeckasi popmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 371eMEHTOB. CTEneHb OKUCICHUS

14 3aKOH TMOCTOAHCTBA COCTaBa BemiecTB. OTHOCUTENbHAsE aToMHasi macca. OTHOCHTENbHAs MOJEKYJIsipHas Macca. MaccoBasi J0Jist
' XUMHYECKOI0 AJIEMEHTA B COSTUHEHNH

L5 KonunuectBo BemectBa. Mounb. MosnspHas Macca. MossipHbIil 00bEM ra3oB. B3anMocBs3b KoIu4ecTBa, Macchl U YUClia CTPYKTYPHBIX
' SJIMHHUI] BEIleCTBa

16 Ou3nyYecKue U XUMHUYECKHE SABJICHUA. XUMHYECKas PEeakuus U €€ MPU3HAKU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB. XMMHYECKHE
' ypaBHEHUS
2 [Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa xumuueckux siemeHToB .M. MenneneeBa. CtpoeHne aTOMOB

21 [Tepuonnueckuii 3akoH. Ilepronuueckas cucrema xumuyeckux sneMeHToB [[.M. Menneneesa. Ilepuoabl u rpymnmbl. @U3HYECKHI
' CMBICJI TTOPSAJKOBOTO HOMEPA, HOMEPOB MEPUOJa U TPYIIIBI AIEMEHTA

. Crpoenne aromoB. CoctaB aTtomMHbIX sjep. M3otombl. DnekTpoHbl. CTpoeHHEe 3JEKTPOHHBIX 000JI0YeK aTroMoB mepBbix 20
' XUMHUUYECKHUX AeMeHTOB llepuoandeckoii cuctemsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHYECKHUX DJIEMEHTOB MEpPBBIX TPEX MEPUOJOB, Kalus, KajbIus (paguyca aToOMOB,
2.3 AIIEKTPOOTPHUIATEIFHOCTH, METAJUIMYECKUX U HEMETaNIMYeCKHMX CBOMCTB) M WX COCOUHEHHH B COOTBETCTBHM C IMOJIOKEHHUEM
anemMeHTOB B [lepuoanueckoii cucreMe U CTPOEHHEM MX aTOMOB

3 Crpoenue BemecTa

3.1 Xumuueckasi cBsi3b. KoBaneHTHas (MOJIApHAsl M HEMOJISAPHAS) CBSA3b. DJIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX AJIeMEHTOB. MoHHas




cBA3b. MeTajuinueckas CBI3b

Tunsl KpUCTAIUIMYECKUX PELIETOK (ATOMHAsl, HOHHAs, METAJUINYECKAs ), 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOM

32 PEIIETKY U BUJIa XUMUYECKOMN CBSA3H

4 Baxkneiimune npeacTaBuTe M HEOPraHMIeCKuX BemecTB. Hemeramibl u ux coeiuHeHus. MeTasuibl M UX COSAMHEHUS
Knaccugukanus 1 HOMEHKIAaTypa HEOPTaHHUECKUX COSIMHEHUI: OKCUIOB (coeo0pasyromue: OCHOBHBIE, KUCIOTHBIE, aM(pOTEPHBIE)
4.1 ¥ HECO0JIeOOpa3yIolne; OCHOBaHUM (IIET0YM W HEPACTBOPUMBIE OCHOBAHMUS); KUCIOT (KHCIOPOJICOAEpKAIINE U OSCKUCIOPOIHBIE,
OJIHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

45 Ouznyeckue W XUMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB-HEMETAJUIOB: BOJIOpPOJA, XJIOpa, KUCIOpoJa, cepbl, a3zora, ¢ocdopa,
' yriaepoja, KpeMHUs

43 dusndeckre 1 XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JINTUS, HATPUsI, KaJIUs, MAarHUS U KaJIbIUs, aTFOMUHUS, Keje3a.
' DNEeKTPOXUMHUYECKUH Psil HAIPSHKEHU METAJIOB

4.4 Ouznyeckue U XMMUYECKUEe CBOMCTBA BOJIOPOJHBIX COETMHEHUIN HEMETAUIOB: XJIOPOBOIOPOIa, CEPOBOAOPOIA, aMMHUAKa

45 dusnueckne U XUMUYeckne cBoiicTBa okcuaoB HemerawioB: cepsl (1V, VI), asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V),
' kpemuus(1V). ToaydeHne OKCHI0B HEMETAILIIOB

4.6 Xumuueckue cBoiicTBa okcua0B: MeTawioB |A-IIA rpynm, nunaka, mexu(l1) u sxenesa(ll, 11). TTonyuenne okCHa0B METAIOB

47 XUMHUYECKHE CBOWCTBA OCHOBaHUI U aM(OTEpHBIX TUIAPOKCUAOB (HAa MpUMEpe TUIPOKCHIIOB AaTIOMUHHUSA, >Keje3a, ILHUHKA).
' [Tonyuenue ocHOBaHUN U aM(pOTEPHBIX TUIAPOKCUIOB

48 OO0mue XWMHUYECKUE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJOPOJHOM, CEPHUCTOM, CEpHOM, a30THOH, QochopHOH,
' KpEeMHUEBOH, yronbHON. OcoOble XUMUYECKUE CBOMCTBA KOHIICHTPUPOBAHHOM CepHO U a30THOM KUCIOT. [lonydenne kuciaot

4.9 OO61ue xuMHuYecKue cBocTBa cpeaHux coseil. [lonyuenue comneit

4.10 [Tomyuenue, coOupanue, pacro3HaBaHUE BOJIOPO/Ia, KUCIOPOIa, aMMHUaKa, YIIIEKUCIOTO Ta3a B 1abopaTopuu

411 [Tonyuenue aMmmmuaka, CEpHOM U a30THON KUCIIOT B IPOMBIIUIEHHOCTH. OOII1e coCOObI MOTy4eHUsI METAIIJIOB

4.12 ['eneTnyeckas CBSI3b MEXKy KJIACCAMH HEOPTaHUYECKUX COCUHEHUN




XUMHUYECKUE PEAKIUU

Knaccugukanuss XMMHYECKUX PEAKUUH M0 pa3IMYHBIM MPH3HAKAM: MO YHCIY U COCTaBy YYAacTBYIOIIMX B PEAKLUHU BEIIECTB, IO

>4 TEIUIOBOMY P (PEKTY, IO UBMEHEHHIO CTETICHEH OKMCIICHUS XUMUYECKUX HIEMEHTOB
52 TennoBoit 3¢ (exT XUMUIECKOH peakuy, TEPMOXUMHUECKUE YpaBHEHHs. DK30- U SHAOTEPMHUECKUE PEaKIHH. TepMOXUMHUYECKHE
' YpaBHCHUS
53 OKHCAUTENPHOBOCCTAHOBUTENIbHBIE peakuMu. OKHCIUTENIM M BOCCTaHOBUTENU. lIporiecchl OKHUCIEHHS M BOCCTAHOBJICHHS.
. DNEeKTPOHHBIN OanaHC OKUCIUTEILHOBOCCTAHOBUTEILHON peaKIU
£ 4 Teopus anexkrponuTudyeckoi quccounanuu. KaTHoHbI, aHMOHBL. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. CHIIbHBIE U C1a0ble 3JEKTPOIUTHI.
' Crenenp TUcCOoIUanuu
5.5 Peakunu noHHoro oOMeHa. Y cnoBus MPOTEKaHUs peakiiil HOHHOro 0OMeHa, MOJIHbIE U COKpaIllEHHbIE HOHHbIE YPABHEHMSI peaknuit
6 XuUMHS ¥ OKpY>KaroIias cpeia
6.1 BemectBa u Marepuansl B MOBCEAHEBHOM >KM3HM 4YeJOBEKa. be3omacHOe MCMHOJB30BaHME BEUIECTB W XUMHUYECKHX PEAKIHUA B
' naboparopuu u ObITy. [lepBas mOMOILb MPU XUMHYECKUX OKOTaX U OTPABIICHUSIX
XUMUYECKOe 3arps3HeHHE OKpYXKalouleil cpelpl (KUCIOTHBIE J0XKIW, 3arpsi3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro
6.2 npenoTtBpamienus [lpenensuas momyctumasi koHuentpanus Bemiects (II/IK). Ponp xumuu B pemieHHH 5KOJIOTHYECKHUX MpPOOIieM.
Ycunenne napHukoBoro 3¢ ¢ekra, pa3pyiieHue 030HOBOTO CIIOS
[Ipumenenue cepsl, azora, docdopa, yriaepoaa, KpEMHUS U UX COCTUHEHHH B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM
6.3 xo3siicTBe. [IpuMeHeHre MeTamioB U CIUIaBOB (CTallb, Yyr'yH, JIOPATIOMUHUMA, OpOH32a) B OBITY U MPOMBIIINIEHHOCTH UX COCAUHEHUH.
[TonsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3AIIUTHI UX OT KOPPO3UU
64 [IpupoaHble HICTOYHUKH YIIIEBOJIOPOAOB (YTOjb, MPUPOAHBIN ra3, HedTh), MPOIYKTHl UX MepepadoTku (OEH3MH), UX POJb B OBITY U
' MIPOMBIIITIEHHOCTH
[lepBoHavanbHbIe TOHSATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHUSX yriepoja (MeTaH, 3TaH, STWJIEH, alleTUJIEH, JTaHOI,
6.5 TIUIEPUH, YKCycHas Kucnota). [loHsTHe O OMOJOTMYecKH Ba)KHBIX BEIECTBAX: JKUpaX, Oelkax, YrieBoJax — M MX POJNU B JKU3HU

YCIJIOBCKa




PacuéTnr:

7.1 1o opMynaM XUMHYECKHX COCIMHEHUIN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKUM YPaBHEHUSIM
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