MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
JdenapramenT oOpazoBanusi UBaHOBCKOM 00J1acTH

Otaes 00pa3oBaHusl AAMUHUCTPALUM I.0. Buuyra

r.o.Buuyra MbOY COII Ne 17

......

TIPUHATO
Ha [lemarornueckom CoBete

[IpoToxoi ot 30.08.2023 Nel3

Pabouas nporpamma

y4eOHOro nmpeamMera
«XUMHUHA»

U1 ooygaromuxcs 8-9 kinaccos

I'ox cocrasnenus PIT- 2023

Cpok peanuzaruu — 2 rojaa



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUs COCTABIICHA HA
OCHOBE TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHON
IIpOrpaMMbl OCHOBHOT'O o01ero odpa3zoBanus, npenacrasieHubix B ®I'OC 00O, a
TaKKe€ Ha OCHOBe (ejaepanbHOM paboyeil mporpaMMbl BOCIUTAaHUS U C Y4ETOM
KOHLEMIMU MpernofaBaHusi y4yeOHOro mnpeamera «XUMHs» B 00pa30BaTeNIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma mo xumuu JaéT MpeaCTaBlICHUE O 1ENsX, 00IIel cTpareruu o0ydeHus,
BOCIIUTAHUS W Pa3BUTUS OOyYalOMIMXCS CPEJACTBAaMH Yy4eOHOro TpeaMeTa,
YCTAaHABIMBAET O0053aTebHOE MPEIMETHOE COJEp)KaHHUe, MPeaycMaTpUBAET
pacnpenesieHue ero mo KiaccaM M CTPYKTypUpOBaHHE MO pas3feinaM U TeMaMm
nporpaMMbl 10 XHUMHH, ONpPEACISIET KOJWYECTBEHHbIE W  KAYECTBEHHBIC
XapaKTEPUCTUKHU COJICPIKAHUSI, PEKOMEHYEMYIO MOCJIEA0BATEILHOCTh U3YUCHUSI
XUMUUA C Y4ETOM MEXMPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTHKHU
y4eOHOro Tmpoiiecca, BO3PACTHBIX OCOOEHHOCTEW 00ydYarolmuxcs, Ompenemnser
BO3MOXKHOCTU TpeAMeTa i peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaKke TPeOOBAHMI K pe3ynbTaTaM OOy4YeHHUsT XMMHH Ha ypOBHE
nesie M3ydeHus TIpeaMeTra W OCHOBHBIX BHJIOB  Y4eOHO-TIO3HABATEIbHOM
TS TENBHOCTH 00YYaIOIIETrocs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHME€ XUMHHM CIY>)KUT OCHOBOM Juisi  (OPMHpPOBAaHUS  MHPOBO33PECHHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QOopMUPYEMblE XUMHUEH MPENCTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET peau3aiii BO3MOKHOCTEH /I caMOpa3BUTHUS U (HOPMHUPOBAHUS
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUpPOBAHWE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JXKM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT €O CHEeUU(PUKOM HAYyYHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJISIa HA €AUHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



croco0cTByeT (OPMUPOBAHUIO [IEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAYUYHBIM
3HaHWSIM, K TPUPOJIC, K YEJIOBEKY, BHOCHT CBOM BKJaJ B OKOJOTHYECCKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHHM XUMHUHM OOECHEUYMBAIOTCA CHELUPUKON
colepkaHusl ~ yd4eOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruuecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOILEro 0OOpa3oBaHUS OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbI IMEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XWMHHM M HEKOTOPbIX OTHCNBbHBIX 3HAUYUMBIX TOHSTHM
OpraHNYeCcKOM XUMUU.

CtpykTypa coJepkaHus MporpaMMbl MO XUMHUU CPOpMUpPOBaHa Ha OCHOBE
CUCTEMHOro mnoaxoja k €€ uzydeHuro. CoaepkaHue CKIaAbIBAETCS U3 CUCTEMBI
HNOHATUN O XMMUYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI IOHATUN O XUMUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
NIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOTO ypOBHS:

— dTOMHO-MOJICKYJIAPHOTO YUYCHHA KaK OCHOBBI BCCT'O CCTCCTBO3HAHUSA

- HepI/IOIII/IIIGCKOFO 3aKOHa I[ . MCHI[GJIGGB& KaK OCHOBHOI'O 3aKOHAa XNUMHWU,
— YUYCHHA O CTPOCHHUHN aTOMa U XUMHYECKOM CBi3H,

- HpGIICTaBJIGHI/Iﬁ 00 BHCKTPOHHTHHCCKOfI Aucconranuu BCIICCTB B PaCTBOpPaAX.

Teopernueckue 3HaHUA pacCcMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MOIYUYEHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIHLHO OT OJHOTO YpPOBHS K
JIpPYroMy, BBIMONHSAA (QYHKIUU OOBSCHEHHS UM TIPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XMMHH CIIOCOOCTBYET (hOPMHUPOBAHHIO MPEICTABICHHUS
0 XMMHMYECKOM COCTAaBIAIOLICH HAYYHOU KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOU
MPUPOABI, HIEHHOCTHOIO OTHOLIEHUSI K HAYYHOMY 3HAHUIO U METOJaM IO3HAHUS B
Hayke. M3ydyeHue XWMHUM MPOUCXOAUT C TMPUBJICYCHHEM 3HAHUM U3 paHEE
M3YYCHHBIX yUE€OHBIX MPeAMETOB: «OKpyXKaromuii Mup», «bruosnorus. 5—7 KIacce»
n «Pusmuka. 7 Kimacey.

[Tpy M3ydeHNN XUMHUH TPOUCXOIUT (HOPMUPOBAHHME 3HAHWNA OCHOB XHUMHYECKOM
HayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON e TEIbHOCTH
YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphI. 3ajaya y4eOHOro
mpeaMeTa COCTOMT B (OPMUPOBAHWHM CHCTEMBbl XHMHYECKUX 3HAHUH —
BaXHEUINX (AaKTOB, TIOHATHH, 3aKOHOB M TEOPETHYECKHX IOJOKCHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B
NpUOOIIEHNN K HAyYHbIM METOJaM TMO3HAHUS TMPU U3YYEHUU BELIECTB U
XUMUYECKUX peakiuid, B (GOPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHHUI U



WX TPUMEHEHUH B Y4YEOHO-MIO3HABATEIBHOM M Y4eOHO-HCCIIENOBATEIbCKON
NeATeNIbHOCTH, OCBOCHUHM TNpaBWi Oe30macHOro oOpallleHHus ¢ BelecTBaMu B
NOBCEIHEBHOM KU3HU.

[Ipy w3y4eHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOLIEro 00pa3oBaHUsl Ba)KHOE
3HA4YEHHUE NMPUOOPEIH TaKUE LIEJH, KaK:

— (opMHpOBaHHE MHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HAIIpaBJICHHOCTb O6yquI/I$I Ha CUCTCMAaTHYCCKOC HpI/IO6H_[eHI/Ie 06yanOIJ_II/IXCSI K
CaMOCTOSITCJIbHON MO3HABATECIbHOMN ACATCIIBHOCTH, HAYYHBIM MCTOJAM I1IO3HAHUS,
(I)OpMI/IPYIOH_II/IM MOTHUBAIUIO U PA3BUTHC CIIOCOOHOCTEH K XUMUH,

— obecrnieyeHHe YCIOBUHM, CIOCOOCTBYIOIIMUX MPUOOPETEHUIO OOYYAIOIIMMUCS
OTbITa Pa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

—  (opmupoBanre  00mer  (QYHKIMOHATBHOW HW  €CTECTBEHHO-HAYYHOMU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHATb W OIICHWBATH SIBJICHUS
OKPYXKAIOIIEr0o MHUpA, UCIIOIb3Yysl 3HAHUS W OIBIT, IOJY4YEHHbIC NPU U3YyUYECHUU
XUMHH, TPUMEHATh HUX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYAOBOM AEATEIBHOCTH;

— ¢dopMHpOBaHUE y OOYYaIOUIUXCS T'YMAHHUCTHUUECKUX OTHOILIEHWUW, MOHUMaHUS
[IEHHOCTH XUMHUYECKUX 3HaHWH I BBIPAOOTKH SKOJOTUYECKH IEIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYJOBOM JESITEIILHOCTH B IENSAX COXPAaHEHHUS CBOETO
310POBbS U OKPYKAKOIIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJII U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHs OOINEYCIIOBCUYECKMX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS W HAMPaBICHHOCTH JabHEHIIIETO
o0yJeHHUS.

OO6miee 4MCcIO YacoB, OTBENEHHBIX IS M3YYCHHsS] XMMHH HAa YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).

COJEP)KXAHUE OBYUYEHUA

8 KIIACC

HepBOHa‘laH bHbI¢ XUMHYECCKHUC ITIOHATHUA



[Ipenmer xumuun. Ponp XuMum B )KU3HU 4YeJIOBEKa. XMMUA B CUCTEME HAyK. Tena u
BemiecTBa. PU3MUYECKHME CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSHUE BEIIECTB.
IlonaTue o MeTomax IMo3HAHHSA B XUMHUM. UnCThle BemecTtBa U cMecH. CIIOCOOBI
pas3zesieHusl CMECE.

ATOMBI U MOJIEKYJIbl. XUMHUUECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocThle U ClIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckass ¢gopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHUX D3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemlecTB. OTHOCHUTENbHAs aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMUYECKOIO 2JIEMEHTAa B COCIMHECHHUH.

KommuecTBo BCIICCTBA. Mouib. MOJ'ISIpHaSI macca. B3aumMocBs3b KOJIM4YCCTBA,
MaCCbl M 4YHUCJIa CTPYKTYPHBIX CIOWHHUIL BCHICCTBA. Pacuéter mo (bOpMYHaM
XUMHYCCKHNX COCHHHCHHﬁ.

Pu3NUeCcKrue U XUMHYECKUE SIBJICHUSA. XUMUYECKAsl PEaklMs U €€ MPU3HaKU. 3aKOH
COXpaHEHHUs Macchl BemlecTB. XuMmHUeckue ypaBHeHus. Kiaccuduxanus
XUMHYECKUX PEaKLHi (COeAMHEHMS, pa3JIOkKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMYECKOW TMOCYI0M, MpaBwiamMu padbOThl B J1abopaTopuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3YyUYEHUE U OMUCAHUE
¢uznueckux CBOMCTB 0Opa3lOB HEOPTaHUYECKUX BEIIEeCTB, HAOJIOIECHHE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUATIEHWE U KOHJIEHCAllUA BOJbI) U XUMUYECKHX (TOpeHHE CBEYH, MPOKAJTUBAHUE
MEHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM) sIBJI€HUH, HAOII0AeHIE U
OMMCAaHWE TPU3HAKOB TMPOTEKAHUS XMMHUUYECKUX peakiuil (pasjoKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3aMOJICHCTBUE Keye3a ¢ pacTBopoM cosr meau (11),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHUs] CMECEH: C TOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbIMIApUBAHUE, NTUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPECHHOM
COJIM, HAOJIOJEHHE W  ONHCAHUE  PE3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAacCChl, CO3JaHUE MOJEJIEH MOJEKY
(1rapocTep>KHEBBIX ).

BaxHeiue npeacTaBUTeId HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech rasoB. CoctaB Bo3nyxa. Kucmopox — snmeMeHT M mpocToe
BemecTBO. HaxoxmeHue kuciaopoma B Tpupojae, (U3MYECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kwucinopoma. CrocoObl
MOJIYYCHHsI KHCJopoaa B JabopaTOpuu W MPOMBIIUICHHOCTH. KpyroBopor
Kuciopozaa B mpupoe. O30H — autoTponHas MOAUGUKAIIHS KACIOPOIa.

TennoBoit 3¢ PexT XuMHUIecKo peakinu, TePMOXUMHUECKHUE YPaBHEHUS, IK30- U
SHJIOTEPMHUYECKHE pEaKIUU. TOIUIMBO: yrojib MU METAaH. 3arps3HECHUE BO31yXa,
yCUJIEHUE MapHUKOBOTO 3(pdeKTa, pa3pylieHre 030HOBOTO CJIOS.



Bonopoa — snemeHT M mpoctoe BemiecTBo. HaxoxkzaeHue Bomopoaa B MPHUPOJE,
du3nyeckue M XUMHUYECKHUE CBOMCTBa, NPUMEHEHUE, CIOCOOBbl MOTYyUYEHHUS.
KucioTel 1 conn.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boxa kak pacrBopurens. PactBopsl. HackllieHHble 1
HEHACBIICHHbIE pacTBOPBL. PacTBOpUMOCTH Bewiects B Boae. MaccoBas 10
BEILIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbL. OcHOBaHMs. Ponb pacTBOpoB
B NPUPOJE M B KU3HU 4enoBeKa. KpyroBopoT BonAbl B NpUpOE. 3arpsA3HEHHE
OPUPOJHBIX BOJA. OXpaHa M OYMCTKA MPUPOAHBIX BOJ.

Knaccudpuxanus Heopranudeckux coeaudHeHudd. Oxcunpl.  Knaccudukarms
OKCUJOB:  coyieoOpa3ytonie  (OCHOBHBbIE,  KHUCJOTHblE, aM@oOTepHble) W
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoiicTBa okcuaoB. [lonyueHue okCcuaoB.

OcHoBanus. Knaccudukaruss oCHOBaHM: MIENOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenxknarypa ocHoBanuii. Ou3nyeckne M XUMHUYECKUE CBOMCTBA OCHOBAHHUM.
[Tomyuyenue 0OCHOBaHUM.

Kucnorel. Knaccudukamus xucinor. Homenknarypa xkucior. dusumyeckue u
XUMHYECKUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tony4yeHnue KUCIoT.

Comu. Homenkinarypa coisieil. ®Pusnueckue W XUMHUYECKHE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnueckas CBs3b MCIKOY KIaCCaMH HCOPTaHNYCCKUX COGHHHGHHﬁ.
Xumuueckuii IKCnepumenm:.

KaueCTBEHHOE OIPENIEICHUE COAEpKaHUsl KHUCIOpoJa B BO3JAyXe, IOIyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyUYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJCHCTBHSI BELIECTB C KHUCIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS H
MpeKpamieHuss ropeHust (mokapa), O3HAKOMJIEHHE C oO0pa3laMd OKCHUIOB U
ONMMCAaHWE WX CBOWCTB, IOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUYCHUE
CBOMCTB BOAOpoOJia (TOpeHue), B3auMojeicTBUE Bojoposa ¢ okcuaoM menu (1)
(BO3MOXHO HCIOJIb30BaHUE BUJACOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCCIIEJOBAHUE OCOOCHHOCTEH pACTBOPEHUS BEIIECTBC
pa3IUYHON PAaCTBOPUMOCTBIO, IPUTOTOBJICEHUE PACTBOPOB C OINPEIEIEHHON
MacCcOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJbI C METaNIaMHU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieqoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUsI OKPACKH WHIUKATOPOB B PacTBOpPaxX KUCIIOT W MICIIOYEH,
u3yueHue B3aumojeiictBuss okcuaa meau (II) ¢ pactBopom cepHOM KHUCIOTHI,
KHCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluy, MOJTYyYEeHHUE HEepPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJIHOI'O MeTajula JIPYyTMM U3 pacTBOpPA COJIU, PEILICHHE
AKCHEPUMEHTAIBHBIX 3ajlad 1Mo TeMme «BaxHeline KiIacchl HEOPraHHUYECKUX
COEMHECHUI.



IHepuognueckuii 3akoH u Ilepuoguveckasi cucreMa XUMHYECKHUX 3JIEMEHTOB
. U. MenpaesieeBa. CTtpoeHue aToM0B. XUMHYeCKas CBA3b. OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PeAKIUN

[lepBble MOMBITKH KIacCU(PUKALMU XUMHUYECKUX 3J1eMeHTOB. [loHsTHE O rpymnmax
CXOAHBIX 3JEMEHTOB (ILEJTOYHbIE W UIEIOYHO3EMEIbHbIE METAJIbl, TaJOrEHBI,
MHEPTHbIE Ta3bl). OJEMEHThI, KOTOpble 00pa3zyloT amMQpOTEepHbIE OKCUABI H
TUIPOKCHUJIBL.

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucremMa XUMUYECKUX ieMeHToB J[. .
MenpneneeBa. Koporkonepuonnas u anuaHonepuogHas ¢opmel Ilepuognueckoit
cucrembl xumuyeckux siemeHtoB [[. M. Menneneesa. Ilepuoabl u rpymisl.
@U3NYECKUN CMBICI IIOPSAJKOBOIO HOMEpPAa, HOMEpPOB MEpuoAa U TPYIIIbI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombsl. OnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIokKeHuto B [lepuonnueckon cucreme /1. . Menneneena.

3aKOHOMCpHOCTI/I HU3MCHCHUA  paJauyca aTOMOB XUMHYCCKHNX  J3JICMCHTOB,
METaJUTMUYECKUX U HEMETAJNIMYECKUX CBOMCTB 1O rpymiam m ncpuogam.

3nauenue llepumogmueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB [JI1 pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
IpaKIaHMH.

Xumuueckass  cBs3b. KoBaneHTHass (MOJsipHasT ¥ HEMOJSIpHAsl)  CBA3b.
DIEKTPOOTPHUIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. loHHAsI CBS3b.

Crentenp oxuciaeHUs. OKHUCIUTEIBHO-BOCCTAHOBUTEIIHLHBIC PCaKOm. HpOHGCCI:I
OKHCJICHUS M BOCCTaHOBJICHUS. OKHCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHrue oO0pas3ioB BEHIECTB METANIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LHUHKA C pPACTBOpPAMHM KHCIOT U IIEJI0YEeH, MPOBEJAEHUE OIbITOB,
WUIIOCTPUPYIOUIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3ioKeHHs, COCTUHEHNUS ).

Mescnpeomemmnvwie ceasu

Peanuzamuss MeXIpeaIMETHBIX CBA3CH NpPU M3YyYCHUM XUMHM B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO6uue ecTecTBEHHO-HAYYHbIEC MOHSTHUS: HAYUYHbIA (PaKT, TUIIOTE3a, TEOPHUs], 3aKOH,
aHaJu3, CUHTE3, KiaccuuKalus, MepUoOJUYHOCTh, HAOIIOJCHHUE, IKCIICPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



®uznka: mMarepusi, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, HU30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUYECKUH 3apsl, BELIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIECTBA, Tra3, (U3MUYECKUE BEJIUYUHBI, E€IUHULIBI
U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/b1, COMHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOIBI, IOJE3HbIE
HCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC
BemecTBo 1 XUMHYeCKas peaKkuus

Ilepuonnueckuit 3akoH. Ileproanueckas cucreMa XuMHAYECKUX dneMmeHToB J[. U.
MengaeneeBa. CTpoeHHe aTroMOB. 3aKOHOMEPHOCTM B M3MEHEHUHU CBOWMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kaiaus, Kalblusid U HX
COCIMHEHUM B COOTBETCTBMHU C IIOJIOKEHUEM »dJIeMEHTOB B Illepuoamueckoi
CHUCTEME U CTPOCHUEM KX aTOMOB.

CtpoeHue BemecTBa: BUAbl XUMUYECKOHN CBSA3U. THUIBI KPUCTALIMUECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEMIETKHM W BHUJA
XUMHYECKON CBS3HU.

KJIaCCI/I(bI/IKaHI/IH N HOMCHKIIATYpa HCOPTraHHMYCCKUX BCHICCTB. XHUMHUYECKHUE
CBOMCTBA BCHICCTB, OTHOCAIIHUXCA K PpPa3IM9YHbIM KJlIaCCaM HCOPIraHUYCCKUX
COGHHHGHHﬁ, ICHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB.

Knaccudukaius XMMUYECKUX pEaKIUi MO pa3IMYHBIM MpU3HAKaM (M0 YUCTYy |
COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEHIECTB, MO TeIIoBOoMY 3¢GdeKTy, To
U3MEHECHHIO CTETICHEW OKMCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLIUH, TEPMOXUMHYECKUE
yYpaBHEHHUS.

[TonsiTe 0 cKOpocTH XUMHUYECKOW peakiuu. I[loHsTHe 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TeTePOTCHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumnueckoM paBHoBecuu. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUUU U TMOJOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

OKuCIUTENIHHO-BOCCTAHOBUTEIILHBIE peaKiuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEITbHO-BOCCTAHOBUTEIBHOM peaKIum. CocraBieHue ypaBHEHUM
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCIOJIb30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.

Teopusi SIEKTPONTUTHYECKON TUCCOIUALMHU. OJIEKTPOIUTHI W HEIJICKTPOJIHUTHI.
Katronsl, anHmonbl. MexaHu3M JIHCCOLMALIMK BEIIECTB C PA3JIUYHBIMHU BHAAMU
XuMHU4ecKon cBs3u. CterneHn aucconuanuu. CHIbHBIE U cl1a0ble dJIEKTPOJIUTHI.

Peakuiun noHHOro oOMeHa. YCIOBUS MPOTEKAaHHsS PEaklUid HOHHOIO OOMeEHa,
MOJHBIE W COKpAIIEHHBIE HWOHHBIC YpaBHEHHs peakuuid. CBOWCTBAa KHCIOT,



OCHOBaHMA U CcOJell B CBeTE MpPEJACTaBICHUI 00 BIEKTPOIUTHUYECKOU
nucconunanun. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C MOJICIIIMH KPUCTALINICCKUX PEIIETOK HEOPTAHMUECKUX BEIIECTB
— METAJUIOB W HeMeTaUioB (rpadura M anMasa), CJIOXKHBIX BEHIECTB (XJIopuaa
HATpHsI), WCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH pEakiud OT
BO3JICHCTBHS  Pa3IUYHBIX  (PAKTOPOB, HCCICAOBAHHUE  AJICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpOIecca TUCCOLMAIMM KHUCIOT, MIeNoYed U coiei
(BOBMOXHO  HCIIOJIB30BAaHME BHUICO MAaTEPHAIIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK  TMPOTCKAHWUsS  pEeakIuii  WOHHOro  oOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, oO0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPhl  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKITUit
(ropeHHe, peakiMH PasIOKCHHsI, COCTUHEHUS), PACIIO3HABAHUEC HEOPTaHHMUYCCKHX
BEIICCTB C TOMOIIBI0 KAYEeCTBCHHBIX pEaKIWi HA  HWOHBI, PCIICHHE
AKCIIEPUMEHTATBHBIX 3a]1a4.

HemeTtanabl U uX coeAuHCHUA

06111215{ XapaKTCPUCTHUKA raJJOor¢HOB. OcobenHocTu CTpOCHUA aTOMOB,
XAPAKTCPHBIC CTCIICHHU OKHCJICHMUA. CTpOGHI/Ie u (I)I/IBI/I‘IGCKI/IG CBOMCTBA ITPOCTHBIX
BCIHICCTB - TaJIOI'CHOB. XUMHUYECKUE CBOMCTBA Ha IMpuMeEpe XJIopa
(B33PIMO,II€IZCTBHG ¢ MCTalllaMH, HCMCTAaJlJIaMHU, H_ICJ'IOLIaMI/I). XJ'IOpOBO,IIOpOII.
Consanas KHCJIOTa, XHUMHNYCCKHC CBOﬁCTBa, IMOJIYYCHHC, IMPHUMCHCHUC. I[eﬁCTBPIG
XJIopa U XJIOpOBOJOPOda Ha OpraHMU3M YCJIOBCKA. Baxnenmue XJIOpuAbl U HUX
HaXO0KIACHUC B IIPHUPOIC.

O6mast xapakrtepuctuka diaeMeHTOB VIA-rpymnmbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pU3MvYecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CePhl. AJITOTPOITHBIE MOAU(PUKALIUNA KACTIOPOaa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pumdyeckue u
XUMUYecKHe cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kwmciora, (Qu3nueckue © XHMHUYECKHE CBOMCTBa (0OIIME  Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE peaKilnw,
JeKalue B OCHOBE MPOMBIIICHHOTO CHOCc00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kKuciaoThl. Conu cepHOM KUCIOTHI, KAYECTBEHHAs peaKkius Ha
cynbdar-uoH. Haxoxnaenue cepbl u €€ COCAMHEHHH B mpupoje. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HCHHUE BO3/yXa M BOJIOEMOB), CITIOCOOBI €T0 TIPEIOTBPAIICHHS.

OO6mast xapakTepucTika 31eMeHTOB V A-rpyniibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTEepHblE CTENEHU OKHUCICHUS. A30T, pPacopoCTpaHEHHE B MPHUPOJE,
dusznueckre u XMMUYECKHe CBocTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
du3nUecKre U XMMHUYECKUE CBOMCTBA, MofydeHue u npumeHenue. Coiam aMMOHUS,
ux (pU3nYecKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OIlIME KaK TMPENCTAaBUTENSI Kjlacca KUCIOT W crnenuduueckue).



Hcnonp30BaHWE HUTPATOB W COJICM AaMMOHHS B KadecTBe MHUHEpPaJIbHBIX
ynoopenuii. XuMu4eckoe 3arpsi3HeHUE OKPYKAIOMIeH Cpebl COe TMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXU, 3arpsi3HEHUE BO3/AyXa, MOYBBl U BOJOEMOB). Docdop,
aloTponHeie Moaudukauuu (Gochopa, GUNUECKUE M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, Puznueckue U XUMUYECKUE CBONCTBA,
nonyuenue. Mcnonbs3zoBanue GocdaroB B Ka4eCTBE MUHEPAIbHBIX YIOOpEHUH.

O6mast xapakrepuctuka d1aeMeHTOB I[VA-rpynmbl. OcCoOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCICHUA.  YTJEpPOH,  aJUIOTPOITHBIE
Monu(dUKaKMK, paclpoCTpaHEHWEe B TPUPOAE, (PHU3UYECKHEe W XUMHUYECKHE
cBoiicTBa. Ancopoums. KpyroBopot yriepoaa B mpupoje. OKCHUIbI yriepoaa, ux
¢usndyeckne W XMMHYECKHE CBOMCTBa, JEHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJy4YeHHEe W TPUMEHEHHE. DKOJOTHYECKUE TMPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100anbHOrO TOTEIUICHUS KJIMMAaTa, IMMapPHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ CoNu, NX (PU3MUECKHUEe U XUMUYECKHE CBOWCTBA,
nojayyeHrne W TpuMeHeHune. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEAHMIIMHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHUIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUJICH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
OPOAYKThl UX TepepadoTku (O€H3MH), UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, OesKax, YriieBoJax — U UX
poiiM B OKM3HM UeloBeKa. MarepuanbHO€ E€IWHCTBO OPraHMYeCKHX U
HEOpPraHMYEeCKUX COCAMHEHUH.

Kpemnuii, ero pusnueckne u XUMHUYECKUE CBOWCTBA, MOJYUYCHHUE U NMPUMECHCHUE.
Coenunenusi kpemHusi B npupoje. OOmue mpeacTaBieHus 00 OKCHUIIE KPEeMHUs
(IV) u xpemnueBoit kucinore. CuUITUKATBl, WX UCHOJIb30BaHUE B OBITY, B
IPOMBILIJIEHHOCTU. BakHeilllre CTpOUTENbHbIE MaTepuaibl: KEpaMuKa, CTEKJIO,
1eMeHt, OeToH, kene300eToH. IIpoGiaeMbl 0Ge30mMacHOTO  HMCIOJb30BaHUS
CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOMN KU3HMU.

Xumuyeckuii IKCnepumenm:

U3ydeHHe O0Opa3IOB HEOPTraHWYECKHX BEHIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHNE KAaUYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTpakawmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHUN (BO3MOXHO HKCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJICHHME ¢ oOpa3laMu XJOpHuAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BAaHHE
BHJIEOMATEpUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeiCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3YYEHUE XUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOUN KHUCIIOTHI, TPOBEACHUE KAYECTBEHHOM peaklnuu Ha Ccynbdar-
MOH W HaOI0JIeHHE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3UYECKUMU
CBOMCTBaMHU a30Ta, (pochopa M uX COeAUHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE



BUJIEOMATEPUAIIOB), 00Opa3liaMu a30THBIX U (pocopHBIX yaoOpeHui, monyyeHue,
coOupaHue, pacro3HaBaHME U M3YYEHHE CBOMCTB aMMMaKa, MPOBEICHUE
KAUeCTBEHHBIX PEAKIUN Ha MOH aMMOHHUS U (ochaT-uOH U U3yYEHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOJIECUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenen
KPUCTAJIUTMYECKUX PEHIETOK anMmasza, rpaduta, ¢yaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOICTBOM MNPOTUBOTa3a, MOJy4yeHUE, COOMpaHUe, paclio3HaBaHUE U HU3y4YEHUE
CBOICTB YIJIEKMCIIOIO Ta3a, MpOBEJECHUE KayeCTBEHHBIX peakuuil Ha KapOoOHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB WX MPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKIMEN CHIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE OSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTauIbl U X COEAUHEHUS.

MeTaibl M BX CoeANHCHUA

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — META/UIOB HAa OCHOBAaHWUU HX
nonoxenuss B llepuoguueckon cucremMe xumuuyeckux dnaemeHtoB . .
MengeneeBa u ctpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAINYECKasi ~ KPUCTAIIMYECKAs]  peuieéTka.  DJEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. duU3nyeckrue U XMMUYECKHe CBOWcTBa MeTaioB. Oo1ue
criocoObl ToNydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YYT'YH, IIOPAUTFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[lemounsle MeTaiuIbl: TOJIOKEHHE B llepuonnueckoil cucTeMe XUMHUYECKUX
sanementoB J[. . MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUAPOKCUABl HaTpus M Kanud. I[IpuMeHeHHe IIEeNOYHBIX METANIOB U HX
COEeIMHEHUMH.

[IlenoyHo3eMeENBHBIE METAJIBI MATHUN U KIBLUN: TIOJ10keHUE B [leprnoanueckoi
cucteMe xumuueckux smeMeHToB [[. M. MeHneneeBa, CTpo€HHE HX aTOMOB,
HAaXOXJIEHHUE B Ipupoje. PU3NUECKUE U XMMHUYECKUE CBOMCTBA MarHusi U KaJIbIUS.
Baxwueiimue coequHeHUs: Kalblius (OKCUI, TUAPOKCHUI, coJin). JKECTKOCTh BOJBI U
CHOCOOBI €€ yCTpaHEHUS.

AnroMuHMH: TIo0kKeHne B [lepuoamyeckon cucteMe XMMHUYECKUX 3JIEMEHTOB [l.
. MenneneeBa, CTpoeHHE aToma, HaXOXJIeHWE B mnpupone. dusnueckue u
XUMHUYECKUE CBOMCTBA AIFOMHUHMSA. AM(OTEpPHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJFOMUHHSL.

Keneso: nonoxenue B Ilepuognueckoil cucteMe XUMHYECKHUX 3iieMeHToB [l. .
MenzaeneeBa, CTpOCHHME aToMa, HAXOXJICHUE B mpupoae. Duzuyeckue u
XUMUYECKHE CBOMCTBA kelne3a. Okcuabl, ruapokcunl u conu xenesa (II) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:



03HAKOMJICHHE C 00pa3llaMu METAVIOB U CILIaBOB, UX (PU3UUYECKUMH CBOMCTBaMH,
U3y4YEHHE Ppe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO  HCIOJb30BAHHE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJICHCTBUSA OKCUJA KAJIbLIUS U HATPUS C
BOJOW (BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), HCCIEAOBAHHE CBOWCTB
KECTKOW BOJBI, TIpollecca TOPEHUsI JKeje3a B  KUcCIopoAe (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB), IPU3HAKOB TMPOTEKaHUS KadeCTBEHHBIX
peaknuii Ha WOHBI: MarHWs, KaJbIlMs, aIFOMUHUS, IMHKa, kene3za (II) m kenesa
(I11), menu (II), nHabGmromeHUEe W OMHCAHUE TMPOIECCOB OKpAIIMBAHUS ILJIAMEHH
MOHAMU HATPHS, KK U KaJIbIHs (BO3MOYKHO HCITOJIb30BAaHUE BHICOMATEPHUAIIOB),
UCClieIoBaHue aM(OTEPHBIX CBOWCTB THUIPOKCHAA QIIOMUHHUS W THUAPOKCH]IA
IIUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «BaskHeWIe MeTauibl U UX
COEIMHEHUSD.

XuMHS U OKpPY:KaLIas cpeaa

BGIIICCTBa U MaTcpuajibl B HOBCGHHGBHOﬁ ’)KU3HU 4YejloBeka. be3omacHoe
HCIIOJIB30BAaHUC BCIICCTB M XMMHUYCCKHUX peaKIII/Iﬁ B 6LITy. HepBaﬂ ImoMoIuib Ipu
XUMHUYCCKHUX OKOraX U OTPABJICHUAX.

XUMHUYECKOE 3arps3HEHUE OKpyXaromeh cpeapl (TpeaesbHas JOMyCcTUMAas
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Posb XxuMuu B pelieHur 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKcnepumernm:

U3ydeHue OoOpa3IoB MaTepualioB (CTEKJIO, CIUIaBBI METaUIOB, MOJUMEpPHEIC
MaTepHuaJbl).

Mescnpeomemmnnie ceazu

Peanuzanusa MeXnpeIMETHBIX CBS3€d MpU H3YyYEHHMM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MIOHATHM, TaK U MOHATUMU, SIBIIOLINUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mume ecTeCTBEHHO-HAYYHbBIC MMOHSATHSA: HAYYHBIH (aKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHaNMM3, CUHTE3, KJIACCHU(pUKAINS, TEPUOAUIHOCTh, HAOIIOACHHUE, IKCIECPUMEHT,
MOJICIUPOBaHUE, W3MEPEHHE, MOJIeNb, SBJICHHE, NApPHUKOBBIA A (DEKT,
TE€XHOJIOTHSI, MATEPUAJIBL.

dusnka: Marepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, HW30TOIIHI,
PaaINOaKTHBHOCTD, MOJICKYIIa, IEKTPUICCKUI 3aps, IIPOBOTHHUKH,
MTOJTYIIPOBOAHUKH,  JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OO0OBEM,
arperaTHoe COCTOSTHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTATUTHYECKAS
pemérka, cIuiaBbl, (PU3MUYECKUE BEIWUYMHBI, CAWMHHUIIBI U3MEPCHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dortocunTe3, npixanwe, Ouocdepa, HSKOCHUCTEMA, MUHEPAIbHBIC
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



I'eorpadus: atmocdepa, rugpochepa, MHUHEpaIbl, TOPHbIE MOPOABI, IMOJE3HBIC
MCKOTIaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIEC PEe3yIbTaThl OCBOSHUS MPOTPAMMBbl OCHOBHOTO OOIIEr0 00pa3oBaHMUs
JIOCTUTAIOTCS B XOJ€ OOY4YeHHsS XMMHHM B €JUHCTBE YYe€OHON M BOCIHUTATEIbHOU
NEATeTbHOCTH B COOTBETCTBUM  C  TPAJAUIMOHHBIMHU  POCCHUHUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBCHHBIMH IICHHOCTSIMU, TPHHITBIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT IpoLeccaM
CaMOTO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0YYaIOIINXCS.

JIMYHOCTHBIC PE3YIbTAThI OTPaXarT T'OTOBHOCTD 06y‘laIOIIII/IXCH
PYKOBOACTBOBATLCA CHUCTEMON TMO3UTHBHBIX HOCHHOCTHBIX OpI/IeHTaHI/Iﬁ )41
paciupCHUC OIbITa ACATCIIBHOCTU HA ec OCHOBC, B TOM YHUCJIC B HaCTH.

1) maTpMOTHYECKOr0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAyYHOMY HACJICIUI0, TOHUMAHMS 3HAYCHHUS XUMUYECKOW HAyKW B IKU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGOpMAIIUCH O
NEPEAOBBIX JOCTHXKCHHUSAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJICTABIICHUS O COLMAJIBHBIX HOPMAaX M MPaBUJIaX MEKINYHOCTHBIX OTHOLICHUM
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IOJIC3HOM,
y4eOHOUCCIICIOBATENIbCKON, TBOPYECKOM W JAPYTMX BHUAAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOHW COBMECTHOM JESATEIHHOCTH TIPU BBIMOJIHCHUHU
y4eOHBIX, TO3HABATENbHBIX 3a/a4, BBIIOJHCHHUH XUMUYECKHX HKCIIEPUMEHTOB,
CO3JJaHUH  YYEOHBIX TMPOEKTOB, CTPEMJICHHS K  B3aUMOIOHUMAaHUIO W
B3aMMOIIOMOIIM B MPOLECCE ITON yUEOHOU NEeATeNIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBO€ IIOBEJCHME M TOCTYNKH CBOMX TOBApUIIECH C INO3UIMHA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKHUE TIPEJICTABICHUSI O BEIIECTBE M XHUMHUYECKOM PEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W COCTAaBIISIIOIIWE
OCHOBY JUJISi TIOHMMAaHMS CYIIHOCTH HAayYHOW KapTHHBI MHUpa, NPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MNPUPOIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEeIbHBIE MOTHUBBI, HANpaBJICHHBIE HAa TIOJYYEHHE HOBBIX 3HAHHH 10
XUMUH, HEOOXOAMMBbIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,



MO3HABATEIbHOM, MH(DOPMAIIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhl, B TOM YHUCIE
HABBIKOB CaMOCTOATEIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JIOCTYNIHBIMH TEXHUYECKHMMH CpEACTBAaMU HH(DOPMALMOHHBIX
TEXHOJIOTHM;

uHTEepeC K OOYy4YeHHI0 U TIO3HAHMIO, JIF0OO3HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TIPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupPOBAHUS KYJILTYPbI 3[10POBbSI:

OCO3HAHHE IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 370POBHIO,
YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KU3HH, OCO3HAHUE IOCIICJCTBUA W HEMPHITHE
BPCAHBIX TMPUBBIYCK (YHNOTPEOJICHHUS ~ aJIKOTOJII, HApPKOTHUKOB, KYypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpeC K MPAKTHMYECKOMY H3Yy4eHHUI0 Tpodeccuil m Tpyna pas3iIdyHOro poja,
YBAXEHUE K TPYyAYy M pe3yibTaTaM TPYAOBOW AEATEIBHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHUs MPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPOodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEelIE;

6) 9KOJIOrM4eCKOro BOCIUTAHMS:

AKOJIOTUIECKH IIeJIECO00pa3HOe OTHOIMIEHUE K MPUPOJIE KaK MCTOYHHUKY KU3HU Ha
3emie, OCHOBe €€ CyIIeCTBOBaHUS, IIOHUMAaHWE IIEHHOCTH 370pPOBOTO |
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3NIECKOMY W TICHXUYECKOMY 370POBBIO, OCO3HAHHME IICHHOCTH COOJFOICHUS
MpaBmI 0€30MAaCHOTO MTOBEJCHUS TP paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIMX 3I0POBBIO U KU3HU JTIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJydaeMble NPHU HM3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHMsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M IMyTeld UX PEIICHHUS MOCPEICTBOM METOJ0B XHMUH,
JKOJIOTMYECKOTO MBIIUIEHHUS, YMEHHUSI PYKOBOACTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW M COLIMAJIbHON IIPAKTHKE.

METAHNPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTampeAMETHBIX PE3yJbTATOB  BBIACISIOT  3HAYUMBIE IS
dbopMupoBaHUsI MHUPOBO33PEHHSI OOIIEHAY4YHbIE TOHATUSA (3aKOH, TeEopusl,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOe.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha



OCHOBE 3HAHMHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
HAay4YHOU KapTHUHE MHpA, U YHUBEpCalbHble yueOHbIe NeUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHWIO M OCYIIECTBICHHUIO Y4eOHOIl
JEeSTENbHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1edcTBUA:

YMCHUS HCIIOJb30BaTh HpI/IéMBI JIOTHYCCKOI'O MBIIIJICHHA IIPHU OCBOCHHHU 3HAHUM
PACKpPBIBATb CMbBICII XUMHUUYCCKUX MOHATUM (BBII[GJ'ISITB HUX XAPAKTCPHBIC IIPHU3HAKHU,
YCTAaHABJINBATH B3aNMOCBA3bL C JPYTUMH HOHHTI/ISIMI/I), HUCITIOJIB30BATh IIOHATHUA OJIA
00BSICHEHHUS OTACJIBHBIX (I)aKTOB Hu HBHCHHﬁ, BBI6I/IpaTB OCHOBAHUA U KPUTCPUU
JJIA KJIaCCI/I(bI/IKaI_II/II/I XUMHUYCCKHUX BCIICCTB u XUMHUYCCKHNX peaKuHﬁ,
YCTAaHABJINBATH TIPUYUHHO-CJICACTBCHHBIC CBsA3U MCKIY 00BEKTaMU N3y4YCHUA,
CTPOUTDH JIOTUYCCKHUC PACCYIKIACHUS (I/IH,ZIYKTI/IBHI)IC, ACOYKTHUBHBIC, II0 aHaHOFI/II/I),
ACJIaTh BBIBOABI N 3aKJIFOUCHUA,

yMEHHE TPUMEHSATH B TMPOIECCEe TMO3HAHUS TOHATUA (MPEIMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas QopMylia U ypaBHEHHE
XUMHYECKOW peakiMy — MPU peHIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble ucciiegoBareLCKue TeCTBUSA .

YMCHHUC HCIIOJb30BATh IIOCTABJICHHBIC BOIIPOCBI B Ka4CCTBC HWHCTPYMCHTA
ITIO3HaHHUs, a TaKXKC B Kady€CTB€ OCHOBBLI JIA (1)0pMI/Ip0BaHI/I5I THUIIOTE3bI II0
IIPOBCPKEC IIPABUIBHOCTH BBICKA3bIBACMBIX Cy>KI[€HPII>i;

NpUOOPETeHHE OMNbITa 10 IUIAHUPOBAHWIO, OpPraHU3allMd W  TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI TIO Pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTYET
0 mpojeraHHol padore.

Pabora ¢ ungopmaumeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATH W  HUHTEPHOPETUPOBATH HH(OpPMALHIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAECpP)KAHUS, CIPABOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHUE MNPUMEHSATh pa3IMyHble METOABl W 3alpochl IpH IMOUCKE U O0TOOpe
uH(pOpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX Jisi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEeAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAaIbHYIO OpMY MpeACTaBlICHUsS UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE UCIOJIb30BaTh M  aAHAJIM3UPOBATh B  Ipouecce y4yeOHOH W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
CpelBl.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

yMEHUS 3aJiaBaTh BONPOCHI (B XOJe auanora u (WiM) JUCKYCCHUHU) IO CYIIECTBY
oOcyxmaaeMoll TeMbl, (HOPMYJIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIBLHO
BBITIOJTHEHUS TIPEIJIOAKEHHON 3a/1a4u;

yYMEHUS TIPEACTABIIATH MOTYyUYEHHBIC PE3YJIbTaThl MO3HABATEILHON JACSATEILHOCTH B
YCTHBIX U MUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMIO PE3yJIbTaTOB BBITIOJIHECHUS
XUMHYECKOTO JKCIEPUMEHTA (J1aGOpaTOPHOIO OMBITa, JaOOpPATOPHON PabOTHI MO
MCCJIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHUS  y4eOHOTO COTPYIHMYECTBAa CO CBEPCTHUKAMH B  COBMECTHOM
NO3HABATENIbHO W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONINX MpPOOJieM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JCHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHHBepPcalbHbIe YUeOHbIe 1eficTBUS:

YMEHHE CaMOCTOSATEIBHO OMNPEACNATh IETu JCSITCIbHOCTH, TUIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanboee 2 (PEeKTUBHBIE CTIOCOOBI PEIIeHNs] YIEOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOATENBHO COCTABIATH WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM  JEUCTBUUA MPHU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJIYYCHHsI HOBBIX 3HAaHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OIICHWBATh COOTBETCTBUE TMOJIYYCHHOTO pE3yNbTaTa 3asBICHHON €M, yMCHHE
MCITIOJIB30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMETHBIX Pe3yNbTaTOB IO OCBOCHHUIO 00S13aTEILHOTO COAECPKAHMUS,
YCTAHOBJIEHHOTO JlaHHOW (enepanbHOM paboueid MNPOrpaMMOM, BBIJIETSIOT:
OCBOCHHBbIE OOYYalOUIMMUCS Hay4HbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBHIA,
cneuuduyeckue sl MpPeIMETHOU oOsactu «XuMUs», BUIbI JEATEIIBHOCTH IO



MOJIY4YEHHI0 HOBOTO 3HAaHMS, €ro HWHTEpIpeTalud, MNOpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYALHSX.

K xonny oOydenuss B 8 kiiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHATHH: aTOM, MOJEKYIIa,
XUMUYECKUI DIIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHAS W HEOJHOPOJIHASI), BAJCHTHOCTh, OTHOCUTEIbHAsI aTOMHAas U
MOJIEKYJISIDHAasE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca,
MaccoBasi IOl XUMHYECKOTO AJIEMEHTa B COCJAMHEHUHU, MOJISIPHBIA O00BEM,
OKCH[l, KHCIJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasi peakius, KiIacCUPUKaIMs peakluuil: peaxkiuu
COCIMHEHUS, PEAKIIUU PA3JI0KECHHS, PEAKIIUN 3aMEILCHHS], PEaKIIMi 0OMeHa,
9K30- M DHIOTEPMHUYECKUE PEAKIUU, TETUIOBOM 3PGEKT peakiuu, sIpo
aToMa, DJIEKTPOHHBIM CJOW aToMa, aTOMHas OpOWTalb, paguyc arToma,
XUMHUYECKasi CBA3b, MOJSIPHAs U HEMOJApHAs KOBAJICHTHAsl CBSI3b, MOHHAA
CBsI3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBas J10Jis BelecTBa (IPOIEHTHAs
KOHIIEHTpAaIIMs) B paCTBOPE;

WIUIFOCTPUPOBATE  B3dMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATUM H
IMPUMCHATDH 3TU INOHATHA IIPHU OITMCAaHUH BCIICCTB U UX HpeBpameHHﬁ;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJII COCTaBIICHUS (POPMYJ BEIIECTB
U YpaBHEHUN XUMUYECKUX PEaKIInii;

OTpEENSITh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTeNeHb  OKHUCJIICHHMSI  DJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
IIPUHAUIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KIACCY COCAUHEHHUU 10
dbopMmynaMm, BHJ XUMUYECKOHW CBA3M (KOBaJeHTHass W WOHHAs) B
HEOPraHWYECKUX COCNHECHUSAX;

packpbiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKHX JJIEMEHTOB OT HUX NoyokeHus B llepuonmueckoin cucreme,
3aKOHOB COXPaHEHMsS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

OMKCHIBATh W XapakTepu3oBaTh Tabmuunyio ¢opmy llepuoamdeckoit
CHUCTEMbl XUMUYECKHUX JIEMEHTOB: Pa3auyaTh MOHATHS «TJaBHAs MOATPYyIIa
(A-rpynna)» u «mnobounass noarpynna (b-rpymma)», mansie u Oosbliue
NEpPUO/Ibl, COOTHOCUTH OOO3HAUEHMS, KOTOpPbIE HMEIOTCA B Talule
«Ileppoamueckas cucrema xumuuyeckux sneMeHToB JI. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKUX AJIEMEHTOB
(coctaB U 3apsan siapa, OOIIEe YUCIO SJIEKTPOHOB M paclpe/esieHue UX Mo
AIIEKTPOHHBIM CJIOSIM);



KJIacCU(UIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBa,
XUMHYECKUE peakuuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKIas ONMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MNPOTEKaHUs XUMUYECKUX MPEBPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BbIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MACChbl BCUICCTB,
MaCCOBYHO OO XUMHUYCCKOI'O JJICMCHTA II0 Q)OpMyne COCAUHCHUA,
MaCCOBYIO JOJIO BCIICCTBA B PACTBOPEC, IMMPOBOIUTDH paC‘IéTBI M0 YPaBHCHUIO
XUMHUYECKOU peaKknuunu;

PUMEHSATh OCHOBHBIC OINEPAIMN MBICIUTEIHBHOU JIESITEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTEeMaTHU3aInlo, Kilaccu(ukaruio,
BBISIBIICHHE TMPUUYMHHO-CIEJACTBEHHBIX CBSI3€d — I M3Y4YCHHUS CBOMCTB
BEIIIECTB U XUMHYECKUX PEaKIui, €CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS
— HaOIIOJIeHUEe, W3MEpPEHUEe, MOJCIMPOBAHKE, SKCIIEPUMEHT (pealbHBIM H
MBICJICHHBIN );

CJIeI0OBaTh MpPaBWIIaM IMOJIb30BAHUS XUMHUECKOW MOCYI0M U 1a00paTOpHBIM
o0opyaoBaHMEM, a TakkKe TMpaBWjiaM oOOpalleHus C BelleCTBaMU B
COOTBETCTBUM C HWHCTPYKIMSIMH TIO  BBIMIOJIHEHUIO  JIAOOPAaTOPHBIX
XUMHYECKUX OTBITOB IO MOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bolopolla M KHCIIOPOJia), MPUTOTOBICHUIO PACTBOPOB C OMNpEAEIEHHON
MacCOBOW J10JI€ll PacTBOPEHHOrO BEIECTBA, IJIAHUPOBATh W MPOBOAUTH
XUMUYECKHE HKCIEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB LIEJIOYEH H
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JakMyc, deHondTanernt, METHIOPaHK U

Apyrue).

K xoniy oOydenuss B9 Kijacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKUX TMOHATHI: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, HOH, KAaTHOH, AaHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi PEaKins, XUMUYECKas CBA3b, TEIUIOBOU d(dekT
peaKIuu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP, AIEKTPOJIUTHI, HEIJIEKTPOIIUTHI,
ANEKTPOJIUTHYECKAs AUCCOIMALMSA, PEAKIIMH HOHHOTO 0OMEHA, KaTalu3aTop,
XAMHYECKOE paBHOBECHE, OOpaTHMble H HEOOpaTUMBIE PEaKIlvy,
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiu, OKHUCJUTENb,
BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTAHOBJEHHE,  AJJIOTPONUS,
aM(OTEepHOCTh, XUMHUYECKas CBS3b (KOBaJICHTHAs, HOHHAS, METaJUTMYECKas ),
KpUCTAJIIMYECKass pemETKa, KOppo3us METalIOB, CIUIaBbl, CKOPOCTH



XUMHUYECKOW PEaKUUH, TMpeAenbHO naomyctumas koHueHtpanus [IJIK
BCILICCTBA;

HIUIIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUM H
IIPUMCHATDL 3TH IIOHATHUSA IIPU OIIMCAHUH BEUICCTB U UX HpGBpaHICHHﬁ;

UCIIOJI30BaTh XUMHUUYECKYI0 CUMBOJIUKY JJIsl COCTaBlICHHs] (POpMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

ONPENEIATh BaJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUUYECKUX AJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAIJICKHOCTh BEHIECTB K
ornpeeIEHHOMY KJIacCy COeIMHEHUH 1o (hopmyrnam, BUJ XUMUUECKOU CBSI3H
(KOBaJIeHTHasl, MOHHAs, METAJUIMYECKasl) B HEOPraHMYECKUX COEIUHEHUSX,
3apsA]l MOHA 1O XUMHUYECKOM (opmyne, xapakTep Ccpeabl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COCIMHEHMWH, TUIl KPUCTAIUIMYECKOW PEUIETKU
KOHKPETHOT'O BEILECTBA;

packpbiBaTh cMbIca Ilepuomamueckoro 3akonHa J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAHMWE: OMNHUCHIBATH M XapaKTepPU30BaTh
Tabnuunyo ¢opmy Ilepuoandeckoil CUCTEMbl XMUMHYECKMX JJIEMEHTOB:
pasnmuuath TOHATHS «rJIaBHas mnoarpynmna (A-rpymnma)y ©u «1moOodHas
noarpynna (b-rpynma)», Mameie u  OOJbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPhIE UMEIOTCS B IEPUOIUYECKOMN TaOIHIlE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB WU
3apan  sapa, oOIIee YHMCIO JJIEKTPOHOB M pachpelesieHne X 10
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB DJIEMEHTOB M HUX COCAWHEHUM B Mpelesiax MaJlbIX NEPUOAOB U
[JIABHBIX MOATPYII C YYETOM CTPOEHHS UX AaTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHWYEeCKHE BEIEeCTBa,
XUMHYECKUE pPeaKiuu (M0 YUCIYy W COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIJIOBOMY 3((PEKTy, M0 W3MEHEHHMIO CTENEeHEH OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME W CHEHNU(PUICCKHE XUMHYCCKUC
CBOMCTBa TIPOCTBIX M CIIOKHBIX BEIIECTB, NOATBEPXKIAss OIMUCAHUE
MIPUMEPAMU  MOJIEKYJISIPHBIX W HOHHBIX YPaBHECHUW COOTBETCTBYIOIIHX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHUS  DJICKTPOJIMTUUYECKOW  JUCCOLUMAIMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUSI PEAKLIHUU MOHHOTO
oOMeHa, ypaBHEHUS  pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAHHUE
TEHETUYECKOU CBSA3U MEXKIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

pPacKpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMil
MOCPEACTBOM COCTABJICHHUSI DJIEKTPOHHOTO OanaHca 3TUX peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XHMHYCCKHX TIPEBPAIICHUN B pPa3TMIHBIX
YCIIOBUSX;



BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIDHYIO U MOJISIDHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHUMHYECKOrO »3JeMEHTa IO (opMylie COEOUHEHHS,
MAaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU PEaAKLINH;

COOTIOIaTh TIpaBHUJIa MOJIB30BAHUS XUMHUYECKOW MOCYI0W M J1aOOpaTOPHBIM
o0opy/oBaHMEM, a TakKe IpaBuja oOpalleHus C BeElIeCTBAMH B
COOTBETCTBHM C HMHCTPYKIHMSAMH TIO BBIMOJTHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB IO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsaoro rasa);

MPOBOJIUTH PEAKIIUH, TIOJTBEPIKAAIONINE KAYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: pACIO3HABaTh OMBITHBIM MYTEM XJIOPHI-, OpPOMUA-, HOAMI-,
kapOboHat-, Qocdar-, cuiaMKar-, cyiabhar-, TUIPOKCUA-UOHBI, KATHUOHBI
aMMOHHUS W HMOHBI HM3YyYEHHBIX METaNIOB, MPHUCYTCTBYIOIIHME B BOJIHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIIMN MBICIUTEIHBHOU JIESITEIBHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMATH3alIUI0, BBISIBJICHUE MPUYUHHO-
CJIICICTBEHHBIX CBSI3€M — IS M3yYEHUs] CBOMCTB BEHIECTB U XUMUUYECKHX
peakIui, eCTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS — HaAOIIOJEHUE,
U3MEepeHne, MOJICIMPOBAHKE, SKCIIEPUMEHT (PEeasIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HanMeHOBAHME KonnuecTBo yacoB
Ne n/n | pasneson " TeM DJIEKTPOHHBbIE (uu¢posbIe)
B Beero KOHTpOJILHbIe HpaKTquCKHe 06pa30BaTeﬂbeIe pecypchl
MporpaMMel padoThI paéoThI
Paznea 1. IlepBoHayajibHbIe XUMHYECKUE MOHATHSA
Xumus — BaKHas
11 00JIacTh  €CTECTBO3HAHUS 5 9 bubnuorteka
' 1 PaKTHYECKOM LIOK https://m.edsoo.ru/7f41837c
NEeATEIbHOCTU YEJIOBEKA
19 BemectBa u Xxummuueckue 15 1 bubanoreka
' peaKIuu LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Pa3znen 2. BaxkHeiiniue npeacTaBu

TCJIN HCOPraHUYECCKHUX BCIIECCTB

21 Bo3znyx. Kucnopon. 5 bubmuoreka

' [TousiTue 06 okcumax IHOK https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonstue 0 8 1 bubmunoreka

' KHCJIOTaX M COJIIX ITOK https://m.edsoo0.ru/7f41837¢c




Bona. PacTtBOpBI.

bubauoreka

2:3 [TonsTe 06 OCHOBAHUIX S 1 LHOK https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 11 1 bubsmorexa
' P 9 IHOK https://m.edsoo.ru/7f41837c
COEMHEHUN
Uroro no pazneny 30
Pasznen 3. llepuoamveckmii 3akoH u llepmoamyveckass cucrema xumMudyeckux djgementos /. MN.

MengeneeBa. CTpoenne aToMOB. XUMHYeCKas ¢BsA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIuH

[lepuoguueckuii 3aKO0H M
Ilepuonnueckas cucrema

bubiauoreka

3.1 XUMUYECKUX  AJIEMEHTOB | 7 _
. W Menencesa, ITOK https://m.edsoo.ru/7f41837c
Ctpoenue aToma
XuMH4YecKas CBSI3b.
39 OKuCIUTENIBHO- 3 1 bubnmoreka
' BOCCTAHOBHTEIIbHbBIC ITOK https://m.edso0.ru/7f41837¢c
peakiuu
Htoro no paznen 15 bubmorexa
Pasieiy LHOK https://m.edsoo.ru/7f41837c
p 3 bubanoreka
CICPBHOC BpEMA LHOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME




9 KUIIACC

KoJsinyecTBO 4acoB

Ne n/nt HaumenoBaHue pa3jgesioB u DJIeKTPOHHbIE (undposbie)
B TeM MPOrpamMMbl Beero Kontpoabnbie | [IpakTHieckne | ogpasopaTebHbIe pecypebl
padoThbI padoThbI
Paspnen 1. BemecTBo 1 XUMHYECKHE peaKIMHU
[loBTOpeHue wu yriyolieHue EuGIoTeKa
1.1 3HAHUM OCHOBHBIX PAa3/eioB | D 1 ITOK htps://m.eds0o.ru/7f41a636
Kypca 8 kiacca — '
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubamnoreka
' XAMUYECKHUX PEaKIuii [IOK https://m.edsoo.ru/7f41a636
DneKTpoIuTHYEeCKas BuGIHOTeKA
13 AHCCOUMALHA.  XUMHYECKHE | 8 1 1 LIOK https://m.edsoo.ru/7f41a636
peakiuy B pacTBOpax
Utoro no pazneny 17
Pa3ges 2. Hemera/sIbI M UX COCIHHEHUSA
Oo6mas XapaKTEPUCTUKA EnbmoTeka
2.1 XMMITHCCIHX SMIEMEHTOB | 4 1 LHOK https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. ["anoreHs
29 Oomast XapaKTEePUCTHKA | g bubsmorexa

XUMHUYECKUX JIEMEHTOB VIA-

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




IPYIIIIBL. Cepa m eé
COEIMHEHHUSI

Oo6mmas XapaKTepUCTUKA
XUMHYECKUX DIIEMEHTOB VA-

bubiauoreka

23 rpynmsl. A3ot, ¢ochop u ux ! [IOK https://m.edsoo.ru/7f41a636
COCUHEHUS
Oo6mmas XapaKTepUCTUKA
24 XUMHUYECKUX 3JIeMeHTOB [V A- 3 bubanoreka
' IPYIIbL. YTIEPO U KPEMHHIMA [IOK https://m.edsoo.ru/7f41a636
U UX COCAUHEHUS
Uroro no pazneny 25
Pa3nen 3. MeTasuibl M MX COeIMHEHUS
3.1 OO6mue cBOMCTBa METAILIIOB 4 bubsmorexa
' t ITOK https://m.edsoo.ru/7f41a636
39 Baxneimue MeTalibl U UX 16 bubnmoreka
' COCIMHCHUS LTIOK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20

Pa3znen 4. Xumus v oKpykamomas cpeua

41 BemecTtBa u wmarepuanel B 3 bubmuoreka
' JKU3HU YeJI0BEKa LHOK https://m.edsoo.ru/7f41a636
Uroro no pazneny 3




PesepBHOE BpeMs

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

OBUIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Koua-
BO
. Harta JJIEKTPOHHBIE nudpossie | JlonoaHuTeIbHAA
Nem/m| Tema ypoxa HaCOB | y3yuenns | 06pazoBaTe/IbHbIE pecypebl HHGopManus
Bcero
1 IIpenmer xumuu. Posb xumuu B 1 bubnunoreka §1-2
YKU3HH JejloBeka. Tesa u BeecTna ITOK https://m.edsoo.ru/ff0d210c
[Ipaktudeckas  pabora Ne 1
5 «IIpaBuna paboThl B 1a00paTOPUU H 1 bubnuoreka
IPUEMBI obpareHus C LIOK https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 00OPYIOBAHUEM)
3 YucTtele BelmecTtBa M CMECH. 1 bubmmnoreka §4
CriocoObl pa3zeieHus cMecei ITIOK https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas  pabora Ne 2 BHGIHOTeKA
4 «Paznenenue cmeceit (Ha mpumepe | 1 LTOK https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAPEHHOW COJIM)» — '
5 dusnyeckue u XMMHUYECKHE | o bubnmoreka 56

sIBIICHUS. XUMHYECKast peaKkuuAa

LIOK https://m.edsoo.ru/ff0d37fa




bubimoreka

6 ATOMBI H MOJICKYIIEI LHOK https://m.edsoo.ru/ff0d2a6¢ 57
7 ITpOCTHIE U CIIOKHEIE BELIECTBA Bubmmorexa §8-9
P t IHOK https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHUE 3JIEMEHTHI.

3 OTHOCUTENIbHAST aTOMHas Macca. bubnuoTeka §10-12
3Hakk  (CHMBOJIBI)  XHMHYECKHX IIOK https://m.edsoo.ru/ff0d2be8
3JICMEHTOB
3aKkoH MOCTOSTHCTBA cocraBa

9 BellecTB. XuMHUYeckas (opMyia. bubnnoTeka §13-14
OTHOCHTEbHAS MOJICKYJISIpHAS [IOK https://m.edsoo.ru/ff0d2eae
macca

10 MaccoBasgs  J0is  XHMHYECKOIO bubnnoTeka §15
3JIEMEHTA B COCIUHECHUN ITOK https://m.edsoo.ru/ff0d350c

11 BajeHtHOCTS XAUMHYECKUX bubnnoTeka §16
3JICMCHTOB IIOK https://m.edsoo.ru/ff0d323c

12 CocraBiieHue bopmyn 1o bubnuoreka §17
BaJICHTHOCTH IIOK https://m.edsoo.ru/ff0d3al6

13 ATOMHO-MOJEKYJIIPHOE YICHUE bubmotexa 818

ITIOK https://m.edsoo.ru/ff0d2d50
14 3aKOH COXpaHCHHS MAacChl BEIICCTB. bubanoreka §19-20

XHUMHUYECKNE YPABHEHHUS

ITIOK https://m.edsoo.ru/ff0d3b88




Knaccuduxanus XUMHUYECKUX

bubamoreka

15 CaKIUit COCTMHCHUS, , 821
g A TOSKEHIS SaMeHleHI(/I}I oBMena) LHOK https://m.edsoo.ru/ff0d3f34
M. B. JloMOHOCOB — YYEHBINi- EuGmorexa

16 sHIUKIoneaucT. (O0o0menne u _
CHCTEMATH3AIHS 3HAHIT ITOK https://m.edsoo.ru/ff0d40c4
Kountposabnas padora Nel o teme BHbIHOTeKA

17 «BemecTBa u XUMHUYECKHE _
peaKIm [IOK https://m.edsoo.ru/ff0d4290

18 KomnuectBo  BemiectBa.  MoJb. bubnuoreka §36
MossipHast macca [IOK https://m.edsoo.ru/ff0d5230
Berumcnenus KoludecTBa, MacChl EubmioTexa

19 BEIIECTBA 1o ypaBHEHHUSIM , 837
XHMIHECKAX peaKiyii LIOK https://m.edsoo.ru/ff0d5708
Kucnopoa. CnocoObsl  monmydeHus EUGIHOTeKa

20 Eggj;ilf;imscmﬂa%p aropau— H [IOK https://m.edsoo.ru/ff0d497a 522
duznueckue u XHMHAYECKHE

21 CBOWCTBa  Kucliopoaa (peakuuu bubmnoreka §23-24
okucieHus, ropenue). Ilonstue 06 IIOK https://m.edsoo.ru/ff0d4614
okcuaax. [IpuMenenue kuciopoaa

29 Bo3nyx — cmech razoB. CocraB bubnrorexa §26-27

Bo3ayxa. Kucinopom — 371€eMEHT u

ITIOK https://m.edsoo.ru/ff0d448e




mpocToe BemecTBo. O30H

TerioBolt  >PdeKkT XUMUYECKOH

peaKIuu, MTOHSATHE 0 EubmioTeka

23 TEPMOXHMITACCKOM YPaBHCHHH, ITOK https://m.edsoo.ru/ff0d4790
9K30- u HAOTEPMHUICCKUX
peaKnusx

24 | Sarpmesre novisa, orocoter e BuGarorexa

P Ayxd, ITOK https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHSI
[Ipaktuueckas padbora Ne 3 mo teme

25 Ionyuenn u oupaHu bubmorexa
(HIOJLyHeIHe CODMPAHHC ITOK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yYEHUE €r0 CBOHCTBY»

26 Bomopon — »neMeHT U mpocToe bubnmoreka §28
BerecTBo. HaxoxkaeHue B pupoie ITOK https://m.edsoo.ru/ff0d4dd0
dusznyeckue u XUMHYECKHE

27 cBoiicTBa Bojopojaa. lIpumeHeHue Eubmuotexa 829

' IIOK https://m.edsoo.ru/ff0d4dd0
BOZOpOA
28 IToHsTHE O KHCIOTaX M COMIAX bubmorexa
IIOK https://m.edsoo.ru/ff0d50d2
[Ipaktuueckast pabora Ne 4 o Teme
29 «Tonyuenue u coOupaHue bubmotexa
" ITIOK https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUCHUE €T0 CBONCTBY
30 bubanoreka §38

Monsipabiii  00bEM ra3oB. 3aKOH




ABoraapo

LIOK https://m.edsoo.ru/ff0d542e

Brruncnenus o0bnéMa, KOJIHMYECTBaA

bubnmoreka

31 BOILECTBA Tasa 10 Cro H3BCCTHOMY IHOK https://m.edsoo.ru/ff0d55a0
KOJMYECTBY BEILIECTBA WU O0BEMY
Boruncnenus o0bEMOB Tra3oB MO

32 YpPaBHEHUIO pEaKIMd Ha OCHOBE bubmmoreka §39
3aKOHA  OOBEMHBIX  OTHOLICHUM ITOK https://m.edsoo.ru/ff0d5708
razoB

33 duzndecKue 5 XUMHUYECKUE bubanoreka §31-32
CBOMCTBA BOJIBI ITOK https://m.edsoo.ru/ff0d587a

34 CoctraB ocHoBanmii. Ilonsitue 00 bubnmoreka
MHIUKATOpaXx [IOK https://m.edsoo.ru/ff0d59e2
Bona KakK PacTBOPUTEIb.

35 Hacepimennple W HEHACHIIICHHBIC bubnmoreka §33
pPacTBOPBI. MaccoBas JOJIst LIOK https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacCTBOPE
[Ipaktuueckast pabora Ne 5 o Teme

36 «lIpuroroBineHne  pacTBOpPOB  C bubnuoreka
OTpeIeIEHHOW  MacCOBOM  JOJICH LTIOK https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOIO BEIIECTBAY

bubnnoreka
37 | Pemenue 3anas LIOK https://m.edso0.ru/ff0d4ddo
33 bubnmnoreka

Koutposabnasi pabora Ne2 o teme




«Kucnopoxn. Bonopoa. Bona»

LIOK https://m.edsoo0.ru/ff0d6342

Oxkcuapl: cocTtaB, Kiaccupukanus,

39 HOMEHKJIATypPa [Monyuenue Bubmmorexa 840
ypa. i IHOK https://m.edsoo.ru/ff0d664e
OKCHJIOB
40 XHMMHYECKHUE CBOMCTBA KHUCJIOTHBIX, bubanoreka §40
OKCHJIOB IHOK https://m.edsoo.ru/ff0d664e
a1 OcHoOBaHUS: COCTaB, bubnmoreka §41
KJIacCU(pHUKAIUsI, HOMECHKIATypa [IOK https://m.edsoo.ru/ff0d67ca
. . bubnuoreka
42 XUMHUUYECKHE CBOMCTBA OCHOBAHUM ITOK https://m.edsoo.ru/ff0d67ca 842
43 AMdoTtepHbie OKCHJIBI u §43
TUAPOKCHUIBI
44 Kucnoter: cocras, knaccudukanuys, bubmmoreka §44
HOMEHKJIaTypa IIOK https://m.edsoo.ru/ffOdfee2
45 [Tomyuenue 51 XUMHUYECKHUE bubnuoreka §45
CBOMCTBA KHCJIOT IIOK https://m.edsoo.ru/ffOdfee2
o | e woueranos sio
. I ’ ITOK https://m.edsoo.ru/00ad9474
CBOMCTBA
47 [Ipaktuueckas paborta Ne 6. BubIHoTEKS

Pemenue OKCIICPHUMCHTAJIIbHBIX
3ajgad 110 TEMEC «OCHOBHEBIE KJIACCHI

IIOK https://m.edsoo.ru/00ad9b7c




HCOPraHNM4YCCKHX COCTUHCHU I

I'eneTnueckas CBSI3b MEXY
48 KJIaccaMHt HEOPraHUYCCKHX bubmorexa
. p ITOK https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 OO6o0menne W  CcHUCTEMaTU3aALMS bubanoreka
3HAHUH ITOK https://m.edsoo.ru/00ad9cb2
KountposabHas padora Ne3 o teme
50 "OCHOBHEBIC KJIaCCBI bubmmorexa
on ITOK https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCTMHEHUN
[lepBbic MOMBITKH KiacCU(DHUKAITUN
51 XUMHYECKHUX 31eMeHTOB. [loHsaTHe o bubmorexa 849
' IIOK https://m.edsoo.ru/00ad9ffa
IPYIIaxX CXOAHBIX DJIEMEHTOB
[Tepunognueckuit 3aKOH u
59 [Tepuoanueckas cucTeMa bubanorekxa §50
XUMU4Yeckux oaemenros J[. M. ITOK https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoanl, TPyNIIbl, ITOATPYIIIBI bubsmorexa 851
PHOMBL, TPYITIEL, TOATPY IIOK https://m.edsoo.ru/00ada52c
54 Ctpoenue aTOMOB. Cocrasn bubanoreka §52
aTOMHBIX siyiep. M3oTombl LHOK https://m.edsoo.ru/00ada342
CtpoeHne 3JIEKTPOHHBIX 000J0UYEK
. bubmmorexa
95 aTOMOB 3JIeMEHTOB lleprnonnueckon 853

cuctemsbl /1. 1. Menneneena

ITOK https://m.edsoo.ru/00ada6bc




XapakTepucTuka
JJIEMEHTa II0 €ro IOJOXKECHUIO B

XUMHUYCCKOI'O

bubamoreka

>0 [Mepuonuueckoit cucreme J[. W. [IOK https://m.edsoo.ru/00ada824
Menneneesa
3nauenue llepumonnueckoro 3akoHa
57 IUI pa3sBUTHUSA HAyKU U IIpakTUKU. /1. bubnnoreka §54
W. MeHnnaeneeB — y4€HBIH, meaaror ITOK https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DIIEKTPOOTPUIIATENIBHOCTh ATOMOB bubnmoreka §55
XUMHUYECKHX DJIEMEHTOB LIOK https://m.edsoo.ru/00adaab8
59 HNonnas xuMudeckas CBsI3b bubmmorexa 856
LIOK https://m.edsoo.ru/00adac34
60 KoBanenthas MOJIApHas bubnuoreka
XMMUYECKas CBSI3b ITOK https://m.edsoo.ru/00adaab8
61 KoBanenrnas HeToJIApHas bubnuoreka
XHUMHYECKas CBSI3b IIOK https://m.edsoo.ru/00adaab9
bubnuoreka
62 Crenens oxucrenus IIOK https://m.edsoo.ru/00adae28 557
63 OKuCIUTENHHO-BOCCTAHOBUTEIILHBIE bubnnoreka
peakuuu [IOK https://m.edso0.ru/00adb076
bubnnoreka
64 OKucauTenn U BOCCTAaHOBUTEIH

ITIOK https://m.edsoo.ru/00adb076




O0o0mIeHne ©W  CcUCTEMAaTHU3ALUI

bubimoreka

65 3HAHUH 1 LTOK https://m.edsoo.ru/00adb33c
KonTpoabnas padora Ne4 no teme
66 C X 1 bubnuoTeka
«-TpocHHE — aToma. HMHACCKad IHOK https://m.edsoo.ru/00adb486
CBSI3bY
67 PeszepBublii  ypok. O06oOiieHue u 1 bubanoreka
CHUCTEMAaTH3aIHsl 3HAHHUM ITOK https://m.edsoo.ru/00ad9cb2
68 PeszepBublii  ypok. O06oOiieHue u 1 bubanoreka
CHUCTEMAaTH3aIHsl 3HAHHUM IHOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME




9 KUIIACC

Kou-
BO
arTa J1IeKTPOHHbIE udpoBbie | JlomoJHUTEIbHAS
Ne n/m | Tema ypoka 4acoB A P ungp A
U3yuyeHusi | o0pa3oBaTe/ibHbIE PeCypchl uHdopmanus
Bcero
Ilepuoanueckuii 3aKOH.
1 [Tepuonnueckas chctema | bubanoreka
XUMHYeCKuX djaementoB JI. W. LTIOK https://m.edsoo.ru/00adb59e
MennesneeBa
3aKOHOMEPHOCTH B  M3MEHEHUU
2 CBOMCTB XHMHYECKHX DJIEMEHTOB | 1 bubmorexa
. LTIOK https://m.edsoo.ru/00adb6hb6
MEPBBIX TPEX MEPHUOJIOB
3 Knaccudukanus u HOMEHKIATypa 1 bubmmoreka
HEOPraHUYECKUX BEIICCTB ITOK https://m.edsoo.ru/00adb7e2
4 Buapr XxuMHuecKOM CBSI3W U THIIBI 1 bubnmnoreka
KPUCTAJUIMYECKUX PEIIETOK [IOK https://m.edsoo.ru/00adbac6
Koutpoabnass pabGora Nel no
5 teMe «l[loBTOpeHue m yriayOieHwme 1
3HAHUM OCHOBHBIX Pa3/ieJIOB Kypca
8 KjIaccay»
6 Knaccudukanus XUMHYECKUX | | EHbmoTeka §1

peakuuii 5(¢) Pa3IUYHbIM




npuszHakaM. OKHUCIIUTEIEHO-BOCCT.
peaKIu

ITOK https://m.edsoo.ru/00adbch0

OKHUCITUTEITBHO-

bubiauoreka

7 1
BOCCTaHOBHUTEIIbHBIC PEAKIIUU [IOK https://m.edsoo.ru/00adcade S
IToHATHE O CKOPOCTM XUMHMUYECKOU

8 eaknuu. [loHsiTHE O TOMOT€HHBIX U Eubamorexa 83
P ' ITOK https://m.edsoo.ru/00adbe9a
TCTEPOTCHHBIX PEAKIIHSIX
[Tousitue 0 XUMHAYECKOM

0 | cxopoens xummasoroft pemaen BGmorexa 55

p pearl LIOK https://m.edsoo.ru/00adc28c
u MIOJIOKEHHUE XUMHUYECKOTO
paBHOBECHS
Teopus AJIEKTPOIUTUYECKOU
10 nuccorranuu. CuibHBIE U ciaa0ble Eubmuotexa 86
' ITOK https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHHUS peaKIni bubmmorexa 89
yp peaxtt LIOK https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KHUCJIOT U

12 OCHOBAHHM B CBETE MPEACTABICHUN bubnnoreka
00 ANEKTPOTUTHUECKON [IOK https://m.edsoo.ru/00add5d8
JCCOIMAIAH

13 XHUMHYECKHE CBOMCTBA COJCH B bubmorexa

CBETE MPECTABICHUN 00

ITIOK https://m.edsoo.ru/00add8b2




BHCKTpOJIHTI/I‘ICCKOﬁ Jucconuanmuu

14 [ToHATHE O TUAPOIM3E CONEN bubmorexa 8§15
AP [HOK https://m.edsoo.ru/00add9d4
15 O06o0mieHne ©  CHCTEMaTH3aIus bubnmoreka
3HAHUH IHOK https://m.edsoo.ru/00addd12
[Ipaktuueckass pabora Ne 1.
16 «Pemenne AKCIIEPHUMEHTAIbHBIX bubmmorexa
p ITOK https://m.edsoo.ru/00addbfa
3a1a9»
Kontpoabnass pabdora Ne2 no
17 TEME «ONEeKTPONUTHYECKAS bubnunoreka
JIACCOIHAIIAS. XHUMUYECKHE ITOK https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPaX»
18| Xummaccune cnotiorsa s npmiene BuGorex 51213
PUMEp ITOK https://m.edsoo.ru/00addfe2
XJiopa
19 |xummieccnne evoliorsa, noryeenme Bubmoteic §14-15
’ i ’ IIOK https://m.edsoo.ru/00ade104
IPUMEHCHHE
[TpakTrueckast padora Ne 2 o teme
20 «llTonyyeHue CONSIHOM  KUCIOTHI bubmorexa
) o ’ ITOK https://m.edsoo.ru/00ade348
H3y4eHHE €€ CBOMCTBY
21 Bbuncienuss 1Mo ypaBHEHUSM bubmorexa

XUMHUYECKUX PEAKIUW, €CJIU OIWH

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




U3 PEareHTOB JlaH B U30bITKE

29 OO6m1as xapakTepUCTHKA 3JIEMEHTOB bubnuorexa §17
VIA-rpymisl [IOK https://m.edsoo.ru/00ade64a
ANnoTpornHeie MOU(PUKALIUN CEPBI.

93 Haxoxnenue cephl u ed bubnuoTeka §18
COCTUHCHHMIA B PUPO/IE. [IOK https://m.edsoo.ru/00ade64a
XHUMUYECKHE CBONCTBA CEPbI

2 | rmeccmne w xmaene BuGnuorera 519

. ITOK https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuabl cepel. CepHast KHCIOTAa,
25 duznueckue " XUMUYECKHE Bubsmorexa §20-21
. LIOK https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNUE
XHWMHUYECKHUE PEaKIUu, JIeKAIINEe B
OCHOBE TPOMBIIIIEHHOTO Crocoba

26 MOJYYEHHUSI ~ CEPHOM  KHUCIIOTHI. bubnuoreka
XuMu4ecKoe 3arpsi3HCHUE [IOK https://m.edsoo.ru/00adec8a
OKpY KaroIIen cpelbl
COEIMHEHUSMU CEPBI

27 Brluncnenne  maccoBo 107U bubnmoreka
BBIX0/1a MPOJAYKTA PEaKIIUU LHOK https://m.edsoo.ru/00adec8a
OO0mast xapaKTepUCTHUKa SJIEMEHTOB

28 bubnuoteka §23

VA-rpynst. A3or,
pacnpoCTpaHeHue B NIPUPOJE,

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




busznueckue u XUMUYECKUE
CBOWCTBA

AMMuak, ero Qusnueckue W

bubauoreka

29 XUMUYECKUE CBOMCTBA, IMOJIYYEHHE ITOK https://m.eds00.ru/00adfo04 824
U IPUMCHCHHE
[Ipaktuueckas padota Ne 3 o Teme

30 «Ilonyyenue ammuaka, HU3Yy4YEHUE bubmmorexa

Y 1Y IHOK https://m.edsoo.ru/00adf180
€ro CBOHCTB»

31 A3zoTHas kucnorta, €€ pusnyeckue u bubanoreka §27
XMMHUYECKHE CBOMCTBA ITOK https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHHUS B KQUeCTBE MUHEPAJIBHBIX

32 yI00peHui. XUMHUYECKOE bubmmorexa

. ITOK https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIeH Cpebl
COEIMHEHUSAMH a30Ta
O . 0 \Y
33 @Sffgﬁm II:;ZIEOT%O;%EEEeéK;e » bubamorexa §29-30
. IIOK https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, MOTyUEHUE
Hcnonw3oBanue dochaTtoB B

34 KauecTBe MUHEpaITbHBIX bubnmoreka
yI0OpEHUH. 3arpsi3HeHHE LIOK https://m.edsoo.ru/00adfc20
MPUPOAHOU cpebl hochaTtamu

35 VYrrnepon,  pacnpocTpaHEHHE B BH6moTeKa §31-32

MIPUPOJE, buznyeckue 51




XUMHYECKHUE CBOMCTBA

LIOK https://m.edsoo.ru/00adfd9c

Oxkcuaspl yriepoja, ux Qu3nuecKue

u XUMHYECKUE CBOMCTBA. EuGmoTexa
36 JKOnOrHHeCKue mpobnembL, [IOK https://m.edsoo.ru/00adfebe 533-34
CBS3aHHBIC C OKCHJIOM yrjepoja
(V)
37 VrospHas KUCIIOTA U €€ COIU bubmorexa 835
ITOK https://m.edso0.ru/00ae006c¢
[Ipaktuueckas padota Ne 4 o Teme
38 "TloiydeHre  YIJIGKUCIIOTO — Trasa. Bubnuoreka
KauectBenHas peaxius Ha ITOK https://m.edsoo0.ru/00ae027e
KapOoHaT-uoH"
[lepBoHaYambHBIC  TMOHATHA 00
39 OpraHMYeCcKUX BeEIllecTBaX Kak o BHOIHOTEx:
pS:.//M.edsoo0.ru ae e
CEGMHGHMX ymeggﬂa IIOK https://m.ed /00ae054
40 KpemHuii 1 ero coeiuHeHust Eubmrorexa 837-38
P A IIOK https://m.edso0.ru/00ae080a
[Ipaktuueckass pabora Ne 5.
a1 Pemenue DKCIIEPUMEHTAIIBHBIX bubnmoreka
3amady no TeMe «Baxneimme LHOK https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUI»
42 Kontposbnass padora  Ne3 mo bubnmorexa

TeMe «BaxHennime HeMeTalUIbl U

ITIOK https://m.edsoo.ru/00ae0el8




HUX COCOUHCHUA»

Oo6mmas XapaKTepUCTUKA
XUMHAYECKUX 3JIEMEHTOB —
MeTauI0B. MeTaunueckas CBsi3b U

bubauoreka

43 METaJIMUeCKass  KPUCTAJUTHYSCKast IIOK https://m.edso0.ru/00ae103e 539-40
pem€rka. Duznyeckue CBOWUCTBA
METaJJI0B
XUMUUYECKHUE CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUYCCKUI s bubmorexa 841
P . P ITOK https://m.edso0.ru/00ael1156
HaInpsH>KEHU METaJIoB
O6mue  crmocoObl  MOMy4YeHUSs
MeTaioB. CruiaBbl. BperuucieHus
45 i (0 ABHECHMSIM  XHUMHUYECKHUX Bubsmorexa 842
yp LTIOK https://m.edsoo.ru/00ael1156
peakiuii, €Ciu OJWH W3 PEarcHTOB
COAEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAILIIOB bubmmorexa
IIOK https://m.edso0.ru/00ael1278
47 [IlemouyHbIE METAILIBI bubmmorexa 843
IIOK https://m.edso0.ru/00ael4b2
48 Okcuabl U THAPOKCUIBI HATPUS U bubnnoreka §43
KaJTHSI ITOK https://m.edsoo.ru/00ael4b?2
49 [IlemouyHO3EMENBHBIE METAUIBI — bubnmoreka §44

KaJILIIUU 1 MarHui

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




bubimoreka

>0 BaxxHeHIIne COCMHEHNS KaTIbIIHA [IOK https://m.edso0.ru/00ae15e8 545
51 OO6o0menne ©W  CHUCTEMAaTU3aALMS
3HAHUU
52 JKEcTKOCTh BOABI M CIIOCOOBI €€ bubanoreka §45
yCTpaHCHUSI [IOK https://m.edsoo.ru/00ae1886
[Ipaktuueckas padota Ne 6 o Teme
53 "YJKEcTKOoCTh BOJIBI M METOJBI €& bubamorexa
CCTROC | o CTOARL € IHOK https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuoreka
54 Amomminii ITOK https://m.edsoo.ru/00aelc64 546
55 AMdoTepHBIe CBOWCTBA OKCHAA U bubmmoreka §47
THIPOKCH/IA LIOK https://m.edsoo.ru/00aelc64
bubanorekxa
o6 Keneso IIOK https://m.edso0.ru/00ae1d86 548
57 Okcuapl, THIPOKCHABI U  COJIH bubmmoreka §49
xenesa (I1) u xemnesa (111) [IOK https://m.edsoo.ru/00ae35e6
58 O06o0meHre ©  CHCTEMATH3aIUs
3HAHUU
- [Ipaktuueckas pabora Ne 7. BubIHoTEKS

Pemenue AKCIIEPUMEHTAIIBHBIX
3aau o TeMe «Baxueime

ITIOK https://m.edsoo.ru/00ae3de8




MECTAJJIBI 1 UX COCOAUHCHUA»

Beluncnenns 1o ypaBHEHUSIM
XUMUYECKUX PEAKLUM, €CIIH OJUH

60 U3 PEeareHTOB JaH B U30bITKE WU bubnnoreka

COJICP)KUT TPHMECH. BbIuuCIeHUs IIOK https://m.edso0.ru/00ael1750

MacCOBOM JIOJM BBIXOJA IPOIYKTa

peakuuu
61 O0o001IeHNe ©  cUCTEMAaTH3aIUs

3HaHUU

Kontpoabnass pabdora Ned no
62 TeMe «BakHelIne MeTamuibl U HX

COCIMHCHUS»
63 BemectBa wm  Marepuansl B bubmmoTeka

[TIOBCEIHEBHOM XKU3HU YET0BEKA ITOK https://m.edsoo0.ru/00ae3f50
64 XuMuieckoe 3arpsi3HECHHUE bubmmoTeka

OKpY’KaroIen cpenl [IOK https://m.edsoo.ru/00ae4270
65 Pousb XUMUU B pelICHUH bubnuoreka

AKOJIOTUYECKUX MPOOIIeM [IOK https://m.edsoo.ru/00ae4270
66 PezepBHbIll ypok. O0001eHNE H bubnmoreka

CHUCTEMAaTH3aIMs 3HAHUN LIOK https://m.edsoo.ru/00ae0d0a
67 PesepBHbIll  ypok. O0001IeHNE U bubnmoreka

cucTeMaTHh3alusa 3HaHUH

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




PezepBHbIit  ypok. O000mieHNEe U bubnuoreka

08 CHUCTEMaTH3aLNs 3HAHUI IIOK https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMHECTBO YACOB IIO

I[TPOIT'PAMME 08

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

 Xwumusa, 8 xmacc/ Pymsuruc T.E., denpaman @.I'., Axunumonepnoe obOmectBo «M3marenbctBo «IIpocBemenney
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe o6miectBo «M3narensctBo «IIpocBenienue)

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Xumust : YPOKH B 8 KJ1acce : nocobwue INIE: YUUTEIIS /H. H. lNapa
Xumus. Ypoku B 9 kiacce : mocodue mis yaurens /H. H. I'apa

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



