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HOACHUTEJIBHASA 3AIINCKA

[IporpamMma o XMMHHM Ha YPOBHE OCHOBHOI'O 00IIE€r0 oOpa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHMIl K pe3yslbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTebHON MpPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, npeacraBieHHbix B ®I'OC OO0, a takxe HA OCHOBE
benepanbHOI paboyeil mporpaMMbl BOCIIUTAHUS U € YUETOM KOHLENIUHU MPENoAaBaHus
y4yeOHOro nmnpeameTa «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3auusx Poccuiickoi
denepannu.

[Iporpamma o XxuMuM Ja€T MpeICTaBIEHUE O LENsIX, 00IIel cTpaTerui o0ydeHus,
BOCIIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPECTBAMH Y4eOHOT0O MpeMeTa, YCTaHABIIMBAET
o0si3aTeNbHOE MPEIMETHOE COJEpKaHME, MpeaycMaTpUBAaeT paclpeseieHlue €ero Io
KJIaccaM U CTPYKTYPHpPOBAHUE IO pa3jieiaM U TeMaM MporpaMMbl 0 XUMUH, ONIpeAessieT
KOJIMYECTBEHHbIE U KAayeCTBEHHBIE XapPaKTEPUCTHKU COACPKAHHUS, PEKOMEHAYEMYIO
MOCJIEIOBATENIbHOCTh U3YUYEHHS] XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPU MPEIMETHBIX
CBsA3€H, JOTMKM Yy4eOHOro Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH OO0yuarolmumxcs,
onpezenseT BO3MOXKHOCTH MpeaMeTa JUisl peanu3aluu TpeOOBaHUN K pe3ysibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOUIETO
oOpa3oBaHus, a TaKke TpeOOoBaHUI K pe3yJbTaTaM OOy4YeHMs] XMMHHM Ha YpOBHE Lienei
M3y4YeHMs] TpeAMETa W OCHOBHBIX BHJIOB Y4€OHO-IO3HABATEIBHON JEATEIbHOCTU
oOyuJaromerocs o OCBOCHUIO Y4eOHOTO COJIepIKaHMUS.

3HaHME XUMHH CIY>KUT OCHOBOM g  (GOpMUpPOBaHUS  MHUPOBO33PEHUS
oOyuJarolerocs, €ro MnpeAcTaBICHUd O MaTEpPUATLHOM EJMHCTBE MHpPA, BAXHYIO POJb
urparot (GopmMupyembie XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00
HBOJIIOIMM BEILIECTB B MPHUPOJIE, O MyTSIX pElIeHHs TNI00aTbHBIX MPOOJIeM YCTOMYHUBOIO
pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOW, SHEPreTHUUECKOW, MHUIIEBOM M SKOJOTMYECKOU
0€301MacHOCTH, MPOOIIEM 3PABOOXPAHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET peau3allid BO3MOXKHOCTEH I caMOpasBUTHS U (HOPMHUPOBAHUS
KYJbTYPBI TUYHOCTH, €€ 001Iel U GYyHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBaHHME MBIIUIEHUS U TBOPYECKHX CIOCOOHOCTEH
oOydaromuxcsi,  HaBBIKOB WX  CAMOCTOSITENIbHOW  ydeOHOW  JIeATeIbHOCTH,
HKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATEIBCKUX YMEHUN, HEOOXOIUMBIX KaK B TOBCEHEBHOU
KHU3HU, TaK U B IPO(heCcCHOHAIBHON AESITEIbHOCTH;

3HaKOMHT CO CIIeNU(PHUKOIM HAYIHOTO MBIIJICHUS, 3aKJIaIbIBAET OCHOBHI IIEIOCTHOTO
B3IUIA/la Ha E€QUHCTBO MPHUPOABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM STallOM B
(opMHUPOBAaHNH €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00Y4YaIOLIUXCS;

crocoOCTByeT (hOPMUPOBAHUIO IEHHOCTHOI'O OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSM, K MPHUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOrMYECKoe 0oOpa3oBaHUeE
00ydJaronuxcsi.

JlanHple HampaBieHUsT B OOY4YCHHH XHMHH 00€CleuuBaloTCs Crernupukon
coJiepKaHus y4eOHOTO MpeaMeTa, KOTOPBIA SIBIISETCS MeNarorndecky aJlanTHPOBaHHBIM
oTpakeHHeM 0a30BOW HAYKH XUMHH Ha ONPEIeIEHHOM dTane e€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOro o0IIero oOpa3oBaHHUSI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHCTEMbl TEPBOHAYAIBHBIX TMOHATHH XHUMHHU, OCHOB
HEOPraHWYECKOM XMMHHU M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MOHSITHU OPraHUYECKOU
XUMUHU.

CtpykTypa cojaepxaHUs MPOTpaMMbl MO XUMUU CPOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOTO MOAX0/1a K €€ n3ydyeHuro. CoaepKaHue CKIIAbIBACTCS U3 CHCTEMBI MOHATUN
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI 0 XUMUYECKoU peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPTraHM30BAHBI MO MPHUHIHUITY MOCJIEIOBATEILHOIO Pa3BUTHUSA
3HAaHUI HA OCHOBE TEOPETHUYECKHUX MPEICTABICHHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akona /I. . MeneneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

— TIpeCTaBJICHUMN 00 PIEKTPOIUTHUECKON AUCCOLMAIINK BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCS Ha OCHOBE AMITMPUYECKH MOJTYUYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCJIEAOBATEIIBHO OT OJAHOTO YPOBHS K JIPYrOMY,
BBITIONTHASL (PYHKIIMM OOBSICHEHWS U TMPOTHO3HPOBAHHUS CBOWCTB, CTPOCHUA W
BO3MOXHOCTEW MPAKTUYECKOT0 MPUMEHEHUS U TTOJIYUYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHKe TTporpaMMBbI TI0 XUMUU CITOCOOCTBYET (hOPMHUPOBAHUIO TIPEICTABICHUS O
XUMHMYECKON COCTABIISIOIIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPOLBI,
LEHHOCTHOTO OTHOUIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHuA B Hayke. M3yueHue
XUMHUH TPOUCXOJNUT C MPUBJICYEHUEM 3HAHUN U3 paHEe N3YUYECHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaroruit Mup», «buosorus. 5—7 knaccel» U «Pu3nKa. 7 Kiacc».

[Ipn uU3yyeHUM XUMHUU MNPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMHYECKOU
HayKd Kak oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKON NesSTeIbHOCTH
YeJIoBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOI KyJIbTYphI. 3a/jaua yueOHOTro IpeameTa
COCTOMT B (POPMHUPOBAHHUU CHUCTEMbl XHMHUYECKHUX 3HAHUW — BaXHEWIIUX (HaKTOB,
NOHSTHM, 3aKOHOB U  TEOPETHUECKUX  IMOJIOKEHHWM, JIOCTYMHBIX  000OIIeHUI
MUPOBO33PEHYECKOr0 XapakTepa, s3blka HAyKH, B MPHUOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS NPU U3YUYEHUH BEIIECTB U XMMHUECKHUX PEaKIuii, B QOPMUPOBAHUU U PA3BUTUHU
MO3HABATEIbHBIX YMEHMM WM WX TMPUMEHEHHH B Yy4eOHO-TIO3HABATENHHON M ydeOHO-
HCCIIeIOBATENbCKOM JIEATENHbHOCTA, OCBOCHHMU TIPaBWJI 0OE30MAaCHOTO OOpalieHus ¢
BEILIECTBAMHU B IIOBCEIHEBHOM KU3HHU.

[Ipy u3yyeHUHM XWUMUU Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS BaXHOE
3HaYeHUE MPUOOPENTH TaKue Melu, Kak:

— (opMUpOBaHHE HWHTEIUIEKTyalbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caMOOOpa30BaHHIO, COTPYIHUYECTBY, CaMOCTOSTEILHOMY TMPHUHATHIO  PEIICHUH,
CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSM KU3HHU;

— HAIMPABJICHHOCTh OOYYEHMsI HA CUCTEMATHYECKOE MPHOOIIeHNE 00Yy4YaomuXCcs K
CaMOCTOSITEIIbHOM TMO3HABATEJIbHOU JEATEIIbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
(hOpPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrevyeHne yCiIoBUi, CIIOCOOCTBYIONUX MPUOOPETEHUIO 00YYAIOIIUMUCS OIBITa
pa3HOOOPa3HOW JESATENHHOCTH, TIO3HAHWS W CAMOIIO3HAHMS, KIFOUEBBIX HABBIKOB
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(KITIOUEBBIX KOMIETEHIINI ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHUE YISl PA3IMUYHBIX BUIOB
NEeSTeTbHOCTH;

— popmupoBanue oOmel GyHKIMOHATEHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH,
B TOM YHUCJIE YMEHHUIN OOBSICHATH U OLICHUBATh SIBJICHUSI OKPYXKAIOIIETO MUPA, UCIOJIb3YsI
3HaHHUS ¥ OIBIT, MOJIYYCHHBIE TPH HM3yYCHWH XHUMHUHU, MPUMEHATh HX TPH PEIICHUN
mpo0JeM B MOBCEAHEBHOM KU3HU U TPYAOBOU JAEATEILHOCTH;

— (¢opMHpoBaHHE y OO0Yy4YaIOMMXCSI TYMAHUCTUYECKUX OTHOIIEHWW, MOHUMAaHUS
IIEHHOCTU XWMHUYECKUX 3HAHUU JJis1 BBIPAOOTKH SKOJOTUUYECKH I1e71ecO000pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHHUSI CBOETO 37I0POBbS U
OKpY>Karollel TPUPOIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOILEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIS U HAMIPABICHHOCTHU JATbHEHIIIEro 00yUeHHs.

OO6miee 4yucia0 4acoB, OTBEAEHHBIX JJII M3YYCHHUS] XUMHH Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBanus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIeN0), B
9 knacce — 68 yacoB (2 yaca B HEZICIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHBbIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Pons XUMUM B )KM3HH YeIOBEKa. XUMHS B CUCTEME HayK. Tena u
BemiecTBa. Gu3nuecKue CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BemiecTB. [loHsTre 0o
MeTojax Mmo3HaHus B XxuMuu. Yucteie BemniecTBa U cMecu. CriocoObl pa3aesieHHs] CMEceH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie u crnokHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢opmysia. BaneHTHOCTP aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemiecTB. OTHocuTenbHas aroMHasi wmacca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COEAMHEHHH.

KommuecTtBo BemectBa. Monbs. Mossipaast macca. B3anmMocBsI3b KoM4yecTBa, Macchbl
W 4YuCla CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€rtel mo ¢opMmyiaaM XUMHUYECKHX
COEJIMHEHUN.

dusnueckue U XUMUYECKUE SBJICHUS. XUMHUUECKash peakius u e€ mpu3Haku. 3aK0H
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUsA. Kiaccudukamuss XUMHUYECKUX
peakiuii (COeTMHEHMs, Pa3I0KEHHUS, 3aMeIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHYECKOM TMOCyl0o#, mpaBuiamMu paboTel B Jabopatopuu U
npuémMamu oOpailleHus ¢ JabopaTopHbBIM O0OpY/IOBaHHWEM, H3yY€HHUE M OIHCaHUe
(bu3MUecKux CBOMCTB OOpPa3[0OB HEOPTaHWYECKUX BEILECTB, HAOMIOJEeHUE (PUINUECKUX
(nnaBneHue BOCKa, TasHUE JIbJIa, pacTUpaHUe caxapa B CTyIKe, KUIEHHE U KOHJEHCAIUs
BOAbI) W XUMHUYECKHMX (TOpeHHE CBEYM, MPOKAJIMBAHUE MEJHOW MPOBOJIOKH,
B3aMMOJICIICTBHME Mella C KHCIOTOW) sIBJI€HHMN, HAOMIOJCHHE U ONHCAHHUE MPU3HAKOB
IPOTEKAaHUs XHUMHUYECKUX peakluil (pa3iokeHue caxapa, B3aUMOJEHCTBUE CEPHOU
KUCJIOTBI € XJOpUAOM Oapusi, paszioxeHue ruapokcuga meau (II) mpu HarpeBanuw,
B3aMMOJIeiicTBUE kele3a ¢ pacTBopoM coiu meau (II), nzydenue cnoco6oB pazneneHus
cMeceil: ¢ TOMOIIbI0 MarHuta, GUIbTPOBAHUE, BBIAPUBAHUE, TUCTHILISALUSA,
xpomatorpadusi, MpOBeJICHWE OYUCTKU TMOBAPEHHOW COJU, HAONIOJIEHWE W OIHCAHUE
pe3yJabTaTOB NPOBEACHUSI ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MacChl,
CO37aHue MOJEJIEe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTe/Id HCOPraHMYECKUX BelleCTB

Bo3nyx — cMech razos. CocrtaB Bo3ayxa. Kucnopoa — 31eMEHT U IPOCTOE BEILECTBO.
Haxoxnaenune kucimopona B mpupoje, (PU3NYECKUE M XUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcunel. Ilpumenenne xucnopoma. CrocoObl MOMy4YeHHS KHCIOpoAa B
naboparopur ¥ TpOMBIIUIEHHOCTH. KpyroBopor kucinopoga B mnpupone. O30H —
IITOTPOTHAs MOTU(BUKAIIHS KUCIOPO/Ia.

TeroBoit 3 dekT XUMHUUECKON peaKIfu, TEPMOXHUMHUECKHE YPAaBHEHHS, IK30- U
SHIOTEpPMUUYECKUE peaklru. TOIUIMBO: Yrojib U METaH. 3arpsA3HEHUEe BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 (ekra, paspymnieHue 030HOBOTO CIIOSL.



Bomopon — snemenT u mpocroe BemiecTBo. HaxokaeHuwe Bomopoxa B IIPUPOLE,
(du3nUecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl monyyeHus. Kucnorer u
COJIH.

Mosnsipabiii 00bEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

®usnueckue cBOMCTBA BOAbl. Boma kak pactBopurens. PactBopsl. HacklieHHbIE 1
HEHACBIIIEHHBIE PaCTBOPBL. PACTBOPUMOCTH BEIIECTB B BOJIe. MaccoBast 40JI BEIIECTBA B
pacTBope. XnMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpoB B mpHpoOAEc U B
KU3HM denoBeka. KpyroBopor BoJpl B IpUpoJe. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa u
OYKCTKA MPUPOIHBIX BOJI.

Knaccudukarmuss  Heopranmveckux coemuHeHuir. Oxcunpl.  Knaccudukarms
OKCHJIOB: coJieoOpaszyroiue (ocHOBHBIE, KHUCIIOTHBIE, amdoTepHsbIe) u
HecoseoOpasyromue. Homenknarypa okcugoB. Pu3nveckne M XUMHUYECKHE CBOMCTBA
okcuo0B. [lomyuenne okcuoB.

OcHoBanus. Knaccudukaius ocCHOBaHUH: MIETOYM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. Puznyeckue © XUMHUYECKHE CBOWCTBA OCHOBAHUU.
[Tosryuenune OCHOBaHUN.

Kucnotsl. Kinaccuduxanus kucnor. Homenknatypa kucior. dusmyeckue u
XMMHUYECKHE CBOMCTBA KUCIOT. Pan akruBHocTH MetaiuioB H. H. bekerosa. Ilonyuenne
KHCJIOT.

Comu. Howmenknarypa cosneil. ®PuU3MYECKME W XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eneTnyeckas cBsi3b MEXAY KJIaCCAMU HEOPTraHUYECKUX COCIUHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE ONPENENICHUE COJEpkKaHUusl KUCIOopoJa B BO3IyXe, IOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE€ U M3YYEHUE CBOMCTB KHUCJIOpOJa, HaAOIOJIeHUE
B3aUMOJICVCTBUSA BELIECTB C KHUCIOPOJOM U YCIIOBHUS BO3HUKHOBEHHUS U MPEKPAILICHHS
ropeHus (moskapa), O3HaKOMJICHHE C 0OpasllaMH OKCHIOB M ONHCAaHUE WX CBOMCTB,
nojilyueHue, coOupaHue, paclio3HaBaHME M M3y4YEHUE CBOMCTB BOJOpoAa (TOpEeHHeE),
B3auMojeiicTBue Bojopona ¢ okcugom wmeaud (II)  (BO3MOXXHO —HCTONB30BaHUE
BHJIEOMATEPHUAIIOB), HAOIIOACHHE 0OPA3I[OB BEIIECTB KOJIUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOCHHOCTEH PAcTBOPEHHUS BEUIECTB C Pa3IMYHONW PAaCTBOPHUMOCTHIO, NMPUTOTOBIICHUE
PacCTBOPOB C ONPENEIEHHON MaCCOBOM JIOJIEM PACTBOPEHHOTO BELIECTBA, B3aUMOJICCTBUE
BOJAbl C MeTaulamMu (HaTpueM U KajublueM) (BO3MOXXHO  HCHOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIIEIOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEHIECTB Pa3IMUHBIX
KJIACCOB, HAOJIIO/IEHNE U3MEHEHHSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIIOT U IIEI0YEH,
n3yueHue B3aumozeicTBua okcuna meau (II) ¢ pactBopom cepHOIl KUCIOTHI, KUCIOT C
METaJUIAMH, pEaKUWi HEWTpaln3aluM, T[OJYyYEHHE HEPaCTBOPUMBIX OCHOBAHM,
BBITECHEHHE OJHOTO METaJUla APYTUM U3 PACTBOPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX
3a1a4 1o teme «BaxkHenne Kiacchl HEOPraHMYECKUX COCTUHEHUIN.

IMepuoanyeckuii 3axkoH u [lepuoauyeckas cucreMa XuMHUYECKUX j1eMeHTOB /1.
N. MenpaeneeBa. Crtpoenue aromoB. XuMmuueckass CBsi3b. (OKHCIHUTEIbHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMHU



[lepBble MONBITKA KJIAaCCU(PUKALNKA XUMHUECKUX 3JIeMeHTOB. [loHATHE O rpynmnax
CXOHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIETOYHO3EMEIbHBIE METAIIJIbI, TAJIOTE€HbI, UHEPTHBIE
ras3pl). DJI€EMEHTBI, KOTOpbIE 00pa3yroT aM(pOTEepHbIE OKCUABI U THIPOKCHUIBI.

Ilepnognueckuii 3akoH. Ilepmoanueckas cucrema XumMudeckux anemeHToB [I. M.
MenpeneeBa. Kopotkonepuoanas u imuHHonepuoHas popMel [leproauueckoii cucTemMbl
xumuueckux 3nmeMeHToB [[. M. MenneneeBa. Ilepuoast u rpynmnbl. OuU3ndecKkuii CMBICI
MIOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M3otomsl. OnekTpoHsl. CTpoeHHE
ANEKTPOHHBIX 000J04YeK aToMOB MepBhIX 20 XMMHUYECKUX 3JIeMEHTOB llepmonnueckoi
cucteMbl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO OJJIEMEHTA II0 €ro
nonoxenunto B Ilepnoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHsI paaudyca aTOMOB XUMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIaM U MEPUOJaM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepmogmyeckoil CHUCTEMBI XUMHYECKHX
BJIEMEHTOB JUISl Pa3BUTHS HAYKU U nipakTuku. /. 1. MenaeneeB — yd€HbIN U IpakIaHUH.

Xumuyeckass  cBs3b. KoBasieHTHass  (mojsipHass W HEMOJIsIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakuuu. l[Iponecchbr
OKHUCJICHUSI U BOCCTAaHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

u3ydeHue oO0pa3loB BEIIECTB METAJUIOB M HEMETa/NIOB, B3aUMOJICHCTBUE
TUAPOKCH/IA LIMHKAa C PacTBOpPAMHM KHUCJIOT M IIEJIOYEH, IIPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBLHBIX peakiuil (TopeHue,
peaKkuuu pa3ioKeHUs, COSTUHEHUS).

Mescnpedmemnbwie cea3u

Peanu3amusi MeXNpeIMETHBIX CBA3€M MpU HM3YYEHHMM XUMUM B 8 Kjacce
OCYHIECTBIISIETCS Uepe3 UCIOIb30BAHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX OHATHIA, TaK
U TIOHSATUH, SBJISAIOMIMUXCA CHUCTEMHBIMH [UJIl OTHAEJBHBIX IPEIMETOB €CTECTBEHHO--
HAy4HOI'O LIMKJIA.

OO01re ecTeCTBEHHO--HAYYHbIE MTOHSATHS: HAyYHBINH (aKkT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHalM3, CHHTE3, KiIaccuukamusi, MNEePUOAUYHOCTh, HAOIIOACHUE, OSKCIIEPUMEHT,
MOJEJIMPOBAaHNE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®u3nka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIIBI,
PaMOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUN 3apsijl, BEIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, (U3UUECKHE BEIUYHHBI, EJAUHUIIBI H3MEPEHHs, KOCMOC,
IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: hoTocunTe3, MBIXaHUE, OMOChepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpANbl, TOPHBIE MOPOIBI, IOJE3HBIC
HCKOIIa€MBbI€, TOIIMBO, BOJAHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XuMHYecKasi peakuus

Ilepnognueckuii 3akoH. Ilepmoanueckas cucrema XuMudeckux snemeHToB [I. M.
MenpeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KAIMs, KAIBLIMS U UX COCIUHEHNN B COOTBETCTBUU C
ITOJIO’KEHUEM JJIEMEHTOB B llepnonnueckol cucremMe U CTPOCHHEM UX aTOMOB.

Crpoenue BeniecTsa: BUJIbI XUMAYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTbH CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKYU U BUJIa XUMUYECKON
CBSI3U.

Knaccudpukanuss ¥ HOMEHKJIATypa HEOPraHUYECKHMX BEUIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IM4YHbIM KJIACCAM HEOPraHUYECKUX COEIMHEHMI,
TE€HETUYECKAsl CBSA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukanuss XMMHUYECKHX peaklUMid MO pa3inyHbIM MpU3HAKaM ([0 YHUCIY U
COCTaBY Y4YaCTBYIOLIMX B PEaKUMU BEUIECTB, IO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTENEHEel OKUCICHUS XUMUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTaau3aropa). OK30- U SHAOTEPMHUECKHUE PEaKLUU, TEPMOXUMHUUECKHE YPaBHEHUSI.

[Tonsitue o ckopoctTd xumuyeckoil peakuuu. [loHsiTue 00 O0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTeHHBIX M TeTepOTreHHBIX
peakuusax. [lonarune o kartanuze. IloHsATHE O XHMMHuYecKOM paBHOBecHH. DaKTOpHI,
BIIMSAIOLIME HA CKOPOCTh XUMUYECKOM PEAKIIMH U MTOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, DIIEKTPOHHBIN OanaHc
OKHUCJINTEIIbHO-BOCCTAHOBUTEBHON peakuuu. COoCTaBlIeHHE YPABHEHUIN OKHUCIIUTEIbHO--
BOCCTAHOBHTEJbHBIX PEAKIMH ¢ NCIOIb30BAaHUEM METOA IEKTPOHHOTO OanaHca.

Teopusi 2IEKTPOIUTHUYECKOW AMCCOLUALUHU. OJIEKTPOJIATBI W HEDJIEKTPOJIUTHI.
Karnonel, aHMOHBL. MexXaHU3M [UCCOLMALIMM BEIIECTB C pPa3IMYHBIMU BHIAMU
XxuMH4eckol cBsa3u. Crenens auccounanuu. CuiabHbIE U cIa0ble IEKTPOIUTHI.

Peakuum moHHOro oOMeHa. YclOBHS TNPOTEKAaHUS peakluil HOHHOro OOMeEHa,
IIOJIHBIE U COKpAILEHHBbIE NOHHBIE YpaBHEHUA peakuuid. CBONCTBA KUCIOT, OCHOBAHUH U
cojel B cBeTe NpeAcCTaBlICHUM 00 3JeKTpOJUTHYECKO auccornuanuu. KauecTBeHHBIE
peakuuu Ha MoHbI. [IoHATHE O rUApOIIN3E CONEM.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAJUIMUECKHUX PEIIETOK HEOPTaHUYECKUX BEILECTB
— METaJUIOB U HeMeTayioB (rpadura u anmasa), CIOKHBIX BEIIECTB (XJIOpHAa HATpUs),
HCCIIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKLIMU OT BO3AECHCTBUS PA3IUYHBIX
(akTOpOB, HCCIEIOBAHHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
JIUCCOLMALMN KUCIIOT, I1eJI04el U cosiel (BO3MOKHO MCIOIb30BaHNE BUJEO MAaTEPHAJIOB),
[IPOBEJCHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKA IIPOTEKAHUS DPEAKUHUH HOHHOIO
oOmena (oOpa3oBaHME oOcaJka, BbIIEJICHHE Tra3a, OOpa30BaHUE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaklUuid (ropeHue,
peakUuu pa3loKEHUs, COEOUHEHMs), PpAaclO3HABAHME HEOPraHWYECKUX BEIIECTB C
IIOMOILIbIO0 KAUECTBEHHBIX PEAKI[UI HA NOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.



HemeTanbl 1 UX coeqUHEHUsI

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crernieHn okucienusi. CtpoeHue U GU3NIECKHe CBOMCTBA MPOCTHIX BEUIECTB — FAJIOTEHOB.
XuMU4ecKre CBOWCTBA HAa IpUMEpE XJIopa (B3auMoJICHCTBHIE C METaIJIaMH, HEMETaJlIaMH,
menogamu). XsopoBomopona. ComnsHas KHCIOTa, XMMHYECKHE CBOMCTBA, IMOJyYeHUE,
IIpUMeEHeHHe. [leficTBre XJopa M XJIOPOBOAOPOJA Ha OPTaHM3M 4YelIoBEeKa. BakHeimne
XJIOPUBI H UX HAXOXKICHUE B TIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u GU3NIeCKre CBONCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJia M Cephl. AIIOTPONHBIE MOIU(PUKALNN KUCIOPOAa U Cepbl. XHUMUYCCKHE
cBoiicTBa cepbl. CepoBOOPO, CTpOeHHUE, (DU3NYECKUE U XUMHUUECKHEe cBOMCTBA. OKCHIbI
cepbl KaK TMPEICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KHCIIOTa, (QHU3MUECKHE U
XMMHUYECKHE CBOMCTBa (00IIME KaK MPEICTaBUTENS Kilacca KHUCIOT M CHelH(pHUIECcKue).
XUMHUYECKUE peakilny, JISKaIIie B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOyYeHHUsI CepHOU
KkucaoThL. [IpuMenenue ceproit KucioTel. CoM CEpHON KUCITOTHI, KAYeCTBEHHAS PEeaKIIUs
Ha cyibpar-uoH. Haxoxzaenue cepbl M €€ coOeIUHEHUN B mpupoje. XHUMHUYECKOE
3arps3HEHUE OKPYIKAIOIICH Cpebl COSAMHEHUSIMU Cepbl (KUCIOTHBIC I0XK/TH, 3arps3HCHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPALICHHSI.

OOmras xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHUsS. A30T, paclpocTpaHeHUe B MpHUpoAe, pU3HuecKue u
XxuMHuueckre cpoiictBa. KpyroBopor azora B mpupoge. AMMHaK, €ro (Qu3suyeckue u
XUMHYECKHE CBOWCTBA, MojiyueHue W npumenenue. Conu aMMOHMS, UX (U3MYECKUE U
XUMHYECKHE CBOICTBA, IpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHHUS. A30THast
KUCJIO0Ta, €€ MoyueHue, (pu3nueckue 1 XUMHIecKHe CBOcTBa (001I1e KaK MpeCTaBUTENs
Kjacca KHCIOT U crnenuduueckue). lcnonp3oBaHne HUTPATOB U COJEH aMMOHHUS B
KayecTBE MHUHEPAIbHBIX yAOOpeHMi. XUMHUYECKOe 3arpsi3HEHUE OKPY Kaloleh Cpelbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIW, 3arpsA3HEHHE BO3/1yXa, MOYBBI U BOJOEMOB).
docdop, amnorponHbie Mogudukanuu dochopa, GuU3MUIECKUEe U XUMUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kucimora, GuU3MIECKHEC M XUMHUYCCKHE CBOMCTBA,
nonryuenue. Vcronb3oBanue GpocdaroB B kKauecTBE MUHEPAIBbHBIX YAOOPEHUN.

O6mas xapakrepuctuka 31emMeHToB [V A-rpynmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTEMEHW  OKHUCIEHHUA.  YTIEepoJ,  aJUIOTPOIHbIE  MOAM(HUKAIUH,
pacnpocTpaHeHue B Tpupone, (U3MYECKUe M XHUMUYECKHE CBOMCTBA. AICOPOIHS.
KpyroBopot yriepona B mpupoae. Okcuasl yriaepoaa, ux (U3HuecKue U XUMUYECKUE
CBOICTBA, JIEHCTBUE HA JKUBBIC OPTaHU3MBI, MTOJIYYCHUE U IPUMEHEHHE. DKOJIOTUYECKUE
npobaemMbl, CBsi3aHHBIE ¢ OKcHAOM yriepoaa (IV), rumoresa rino6aibHOro MOTEIUICHUS
KIIUMaTa, TapHUKOBBIA 3¢ dexT. YrompHas kuciota u e€ conu, Ux (PU3NYECKUe u
XMMHUYECKHE CBOWCTBA, MOJTy4YeHUe U npuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUAX
yraepona (MeTaH, 3TaH, STWIEH, aleTWIEH, ATAaHOJ, TJIMLIEPHH, YKCYCHas KHCIIOTa).
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[IpupoiHbIE UCTOYHHUKHU YTIIEBOJIOPOJOB (Yroib, IPUPOAHBINA ra3, HEPTH), TPOIYKTHI X
nepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOIOTHYECKU
BAXKHBIX BEIIECTBAX: XHUpax, Oelkax, yrieBoJax — M HX POJIM B XKU3HHU YEJIOBEKA.
MarepuanbHoe €AMHCTBO OPTaHUYECKUX U HEOPTAaHUUECKUX COCTUMHEHUM.

Kpemuuii, ero ¢pusmueckre u XUMUUECKHE CBOMCTBA, MOJIYYEHUE U IMPUMEHEHHUE.
Coenunenus kpemHusi B npupoze. OOuue npencrabienus 06 okcuae kpemuaus (IV) u
KpeMHHEeBON kuciore. CHUIUKATBl, UX HCIOIB30BAHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiiime cTpouTeNnbHbIE MaTepuUalibl: KEepaMHKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [IpoGiembl 0€30MacHOTrO MCMOJIb30BAHUS CTPOUTENbHBIX MAaTEPUAIOB B
MIOBCEIHEBHOM >XKU3HU.

Xumuueckuii IKcnepumenm:

M3yueHrue oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHUE KaYeCTBEHHBIX PEAKIMNA Ha XJIOPUJ-WUOHBI U HAONIOJCHUE MPU3HAKOB X
MPOTEKAHUSI, OTBITHI, OTPaKAIOIINE (PU3UICCKHUE U XUMUYECKHUE CBOICTBA TAJIOTEHOB U UX
COeTMHEHMH (BO3MOKHO MCIIOJIb30BAaHHUE BHICOMATEPHAJIOB), 03HAKOMIJICHHE ¢ 00pa3iaMu
XJIOPUAOB (TaJIOTEHUJOB), O3HAKOMJICHHE C O00pa3laMu cephl U €€ COCIUHECHUSIMU
(BO3MOXHO HCIIOJIb30BAHKUE BHJICOMATEpUAIOB), HAONIOJCHUE Mpollecca OOYTIMBaHUS
caxapa IoJ| ICHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUCHHUE XMUMHYECCKUX
CBOICTB pa30aBJICHHON CEpHON KHUCJIOTHI, MPOBEJCHHE KAaueCTBEHHOM peaklud Ha
cyib(dar-uoH U HaOMIOJIEeHUE MpHU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MUYECKUMU
cBoiicTBaMu a3zoTa, ¢ochopa U UX COCAUHEHUN (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEepUaIoB), oOpa3naMud a30THbIX U (OCHOpPHBIX yIOOpEeHUMU, TOJyYSHHE,
coOupaHue, paclio3HaBaHWE U U3y4YE€HHE CBOICTB aMMHUaKa, MPOBEJCHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHMS U Qocdar-uOH W H3yueHUE MPU3HAKOB HX MPOTEKAHMS,
B3aMMOJICIICTBUE KOHIEHTPUPOBAHHOM a30THOW KHUCIOTBI C MeAbl0 (BO3MOKHO
UCIIOJIb30BAHUE BUJICOMATEPUAIIOB), HM3yUYEHHE MOJIENe KpPUCTANIMYECKUX PEeHIETOK
anMaza, rpaduta, QyepeHa, 0O3HaAaKOMIIEHHE C MPOLECCOM aJCOpOIUU PAaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPONUCTBOM MPOTUBOrasa, MojlydeHue, cooupaHue,
pacIio3HaBaHUE W HM3YyUYEHHE CBOMICTB YIJIEKHUCIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAaT M CUJIMKAT-UOHBl W H3yYEHUE NPU3HAKOB HUX MPOTEKAHMUS,
O3HAKOMJICHHE C  MPOAYKIMEW  CUIMKATHOW  MPOMBIIUIEHHOCTH,  pEUICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllne HeMeTaIbl U UX COSUHEHUD.

MeTtaJuibl M MX COeTUHEHM S

OO0mass xapakTepuCcTUKa XMMHUYECKUX SJIEMEHTOB — METAJIOB HA OCHOBAaHHHM MX
nonoxkenus B Ilepuoamueckoit cucreme xumuyeckux anemeHtoB . M. Menzaeneesa u
ctpoeHus atroMoB. CTpoeHHe MeTauioB. MeTaminueckass CBs3b M MeETalIMuecKas
KpUCTAJUTMYECKass pemETKa. DIEKTPOXUMUYECKUM pAJ  HANPSDKEHWM  METaJlIoB.
duznyeckue U XMMUYECKHe CBOMCTBA MeTalIoB. OO0IIMe CrIOcOObI OTyYeHUS METaJUIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3uu. CriiaBbl
(cranp, 4yryH, AIOPATIOMUHUN, OpOH3a) ¥ UX TPUMEHEHHE B OBITY U TPOMBIIIIJIEHHOCTH.

[[lenoynble MeTamnbpl: MoJokeHne B lleproanyeckod CUCTEME XUMHYECKUX
anemeHtoB JI. M. MeHneneeBa, CTpoeHHME HUX aTOMOB, HAaXOXIAEHUE B MPUPOJIE.
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duznyeckue M XUMHYECKHE CBOiicTBa (Ha mpumMepe HaTpusd M Kamus). OKCuabl U
TUAPOKCUIBI HATpUsl U Kauusl. [[puMeHeHne MEeNOYHbIX METAJIOB U X COCIMHEHUI.

[IlenouyHO3EMENBHBIE METAUIBI MAarHUM W KalbLHi: nonoxkeHue B llepuoanueckoi
cucremMe XxumMudeckux aneMeHtoB [. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXO0K/ICHUE
B mpupoje. dusndyeckne M XMMHYECKHE CBOWCTBA MArHWs W Kaiablusa. BakHenmne
COCIMHECHUSI KalbIUs (OKCUI, THUAPOKCHA, coiu). JKEcTKocTh BOABI U CHOCOOBI €€
YCTpaHECHUS.

AnromMuHui: nTosnoxeHue B lleproanueckon cucteme XuMu4eckux aemMeHTos . U.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJAEHUE B Npupoae. PU3MYECKHE U XHUMUYECKHUE
CBOMCTBa alFOMUHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCU/IA ATFOMUHHSL.

Kenezo: nonoxenue B Ilepuoanueckoil cuctemMe XuMHueckux siemeHToB /. U.
MenpeneeBa, CTpOCHHE aToOMa, HAaXOXJACHUE B Npupoje. PU3MYECKHe M XUMUYECKHUE
cBoMcTBa xene3a. Okcunapl, TuaApokcu bl U conun xenesa (I1) u xenesza (III), ux cocras,
CBOICTBA U MOJIyYEHHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE ¢ 0Opa3llaMH METaUIOB M CIUIaBOB, X (PU3NYECKHMMH CBONMCTBaMH,
W3yueHHWe  pe3yJbTaTOB  KOPPO3WHM  METAUIOB  (BO3MOXKHO  MCIOJb30BaHUE
BHJICOMAaTEpPHaIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJbIIMs M HATPUS C BOJIOMN
(BO3MOXHO HUCIOJIb30BAaHHE BUIEOMATEPUAIOB), UCCIICIOBAHIE CBOWUCTB JKECTKOM BOJIBI,
npolecca ropeHus Kkenesza B KUCIopoie (BO3MOKHO MCIHOIb30BaHNE BUIEOMATEPHAIIOB),
IIPU3HAKOB MPOTEKAHMS KAUECTBEHHBIX PEAKIMK HAa MOHBL: MAarHus, Kalblysl, aIFOMUHUSA,
nuHka, cxenesa (II) m xenesa (III), menu (II), HaGmrOmEHHME W OMHMCAHHWE TPOIECCOB
OKpAaIllMBAaHUS TUIAMEHM MOHAMU HATpUS, KalIHs U KaJlblUs (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPUANIOB), HCCJEeI0BaHWE aM(OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUA U
TUAPOKCH/IA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelne MeTasibl
U UX COCIUHEHUS.

XuMHS U OKPYKAKIIAS cpeaa

BemectBa u Marepuanibl B IIOBCEIHEBHOM JKM3HM 4YeloBeka. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XHUMHUYECKUX peakuuii B ObiTy. IlepBas momomb mnpu
XUMUYECKHUX 05KOraX M OTPaBIICHUSX.

XHUMHUUYECKOE 3arps3HEHUE OKpyXKawllell cpeasl (mpenenpHas JIOMyCTUMast
KOHILIeHTpauus BemectB, nanee — [IJIK). Ponp XxuMum B pemieHMH >SKOIOTHYECKHUX
mpo0OJeM.

Xumuueckuit sIkcnepumenm:

u3ydyeHue oOpas3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpHbBIC
MaTrepuasbl).

Meoscnpeomemnole ceazu
Peanuzamuss MeXnpeaMETHBIX CBSI3eM NIpU  HM3y4EeHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIB30BAHNE KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK
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U TIOHSTHH, SBISIOMUXCA CHCTEMHBIMH ISl OTHENBHBIX TPEAMETOB €CTECTBEHHO--
Hay4HOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHUS: HAYYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPUs,
aHaJIU3, CHHTE3, KiIacCUPUKaLus, MNEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, H3MEPEHHE, MOJIENb, SBIEHUE, MAPHUKOBBIM 3PQPEKT, TEXHOJIOrHusi,
MaTepHabl.

dwusmka: marepus, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIIHI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUIN 3apsj, MPOBOJHUKH, MOIYIPOBOIHUKH,
IUBJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TE€NI0, 00BEM, arperaTHOE COCTOSIHME BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTA/NIMYecKas pemeTka, CIUIaBbl, (QU3NYECKUE
BEJIMYMHBI, CIWHUIBI HM3MEPEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IIIAHETHI, 3BE3IHI,
Connue.

buonorus: ¢dorocunres, npixanue, Ouocdepa, -HKOCHUCTEMa, MHHEpaIbHbIE
yA0OpEeHUsl, MUKPO3JIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIE MOPOJbI, IOJE3HbBIE
MCKOIaeMble, TOTIMBO, BOJHbIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJbTATBI OCBOEHHMSA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUYHOCTHBIE PE3YJIbTATDI

JIM9HOCTHBIC PEe3yJIbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUTAIOTCS B XO0J¢ OOYyYeHHS XHMHUU B CIUHCTBE Y4YeOHOW W BOCHUTATCIIHLHON
JeSITeIbHOCTH B COOTBETCTBUHU C TPAJUIIMOHHBIMUA POCCHHCKHUMH COIIMOKYJIBTYPHBIMUA U
JTyXOBHO-HPABCTBECHHBIMU IICHHOCTSIMH, PUHATHIMHU B OOIIIECTBE MPaBUIaAMH U HOPMaMH
TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS M COLMATH3AINN
oOyyJaronuxcsi.

JInaHOCTHBIC pE3yJIbTATHI OTpaKaroT TOTOBHOCTb o0yJaromuxcs
PYKOBOJICTBOBATLCS CUCTEMON TMO3UTHUBHBIX LEHHOCTHBIX OPHEHTAIMH W paCIIMPCHHE
OTIBITA JICATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpMOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOTO OTHOIICHHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAYYHOMY HACJICAUIO, TOHMMAaHUS 3HAYCHHUS XUMHUYECKON HAyKH B JKU3HU COBPEMEHHOTO
o0miecTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOW WHGPOpMAIME O TepeaoBhIX
JOCTH)KEHUSAX M OTKPBITHUSIX MHPOBON M OTCUCCTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHHUSIX 00 YCTPONCTBE MUpPa M OOIIECTBA;

2) rpasKAaHCKOro BOCIIUTAHUS:

NPEJICTaBICHHUS O COMATBHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIICHHH B
KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  OOLIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW U IPYTHX BUAAX JIEATEIHLHOCTH, TOTOBHOCTH K
pa3zHo00pa3HO COBMECTHOM JCSITETLHOCTH MPHU BBHITTOJHEHUH YUEOHBIX, ITO3HABATEIBHBIX
3a7a4, BBITOJHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOCKTOB,
CTpEMJICHHSI K B3aWMOIIOHMMAHHI0O M B3aUMOIIOMOIIM B TIpoIlecce OSTOW y4eOHOMH
TS TeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEICHUE U MOCTYIIKM CBOMX TOBApPHUIIICH C
TIO3HIIMY HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN MOCTYITKOB;

3) HEeHHOCTH HAYYHOTO TIO3HAHUSI:

MHUPOBO33PCHUYCCKUE TIPEACTABICHHUS O BEIIECTBE W XHUMHUYECKOH peakIuy,
COOTBETCTBYIOIINE COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOININE OCHOBY IS
TMOHUMAaHUSl CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aUMOCBS3SIX YEIOBEKA C MPUPOJIHON CPEIoi, O
POJIM XUMHH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

TI03HABATEIbHBIC MOTHBHI, HAITPABJICHHBIC HA TIOJIYYCHHE HOBBIX 3HAHUH 110 XMMHH,
HEOOXOUMBIC Uil OOBSICHEHUST HAOJIFOJaeMBbIX TPOIIECCOB M SBJICHUM, MO3HABATEIILHOM,
WHQPOPMAIIMOHHOW Y YUTATEIBCKOW KYJBTYpPhI, B TOM YHCJIC HABBIKOB CAMOCTOSTCIHLHOU
paboThI ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOH, TOCTYIHBIMU TEXHUYCCKUMH
cpeacTBaMu WH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K 00YUCHHIO U TIO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, MPOSKTHOW M UCCIICIOBATEIHCKON JEATEITLHOCTH, K OCO3HAHHOMY
BBIOOPY HAITPABJICHHOCTH M YPOBHS 00yUCHUS B aIbHCUIIICM;
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4) popMuUpOBaHHUS KYJIbTYPbI 310POBBSI:

OCO3HAaHHE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 310POBBIO,
YCTaHOBKHM Ha 370pOBBI 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUN M HETIPUATUE BPEIHBIX
NpUBBIUEK (YHNOTpPEOJNEHUsT  aJKOToJis, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTU
coOI0IeHHs ITpaBUiI O€30MACHOCTH MPU 0OpPAIIEHUH ¢ XUMUYECKUMU BEILIECTBAMHU B OBITY
Y peaIbHOM KU3HU;

5) TpyA10BOro BOCIIMTAHUS:

MHTEpPEC K MPaKTUYECKOMY H3yUEHHUI0 Hpodeccuil W TpyAa pa3iMyHOrO poja,
YBaXEHUE K TPYyAy U pe3yJibTaTaM TPYJIOBOUW AEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHs] MPEIMETHBIX 3HaHUM MO XUMHUHU, OCO3HAHHBIA BHIOOP WHAMBUAYaTbHOU
TPACKTOPUU TPOAOKEHHUS 00pa3oBaHMsI € YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTM K XHMHH, OOILIECTBEHHbIX HMHTEPECOB W MOTPEOHOCTEW, YCHEIIHON
npodeccuoHanbHOW JAEATETbHOCTH W Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH
aJIanTUPOBAThCA B MpOo(eccuoHaNbHON Cpefie;

6) 3K0JIOrHYecKOoro BOCIIMTAHHA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJAE KaK UCTOYHHUKY KM3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAaHMs, IMOHUMaHHE ILIEHHOCTH 3J0pPOBOI0 M 0OE30MacHOro
oOpa3a KH3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3NYECKOMY H
TICUXMYECKOMY 3JI0POBbIO, OCO3HAHHE IEHHOCTHU COONIOICHUS TpaBMil O€30MacHOTO
HOBEJICHUsI IpU paboTe C BEIECTBAMHU, a TAKXKE B CUTYALUAX, YTPOXKAIOIIHUX 30POBbIO U
JKU3HU JT10JICH;

CHOCOOHOCTHU NMPUMEHSTh 3HAHUS, I0JyYaeMble IIPU U3yUYEHUH XUMUH, JUISl PELICHUS]
3aJla4, CBSI3aHHBIX C OKPY’)KAWOIIEH IPUPOJHOW CpenoM, Uil IOBBIIICHHUS YPOBHS
9KOJIOTUYECKOHN KyJIbTYpPbI, OCO3HAHM TJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpodiieM
Y ITyTE€HN UX pEIIEeHUs IOCPEICTBOM METOA0B XUMHUH, SKOJIOTUYECKOTO MBIIIJIEHUS, yMEHUS
PYKOBOJICTBOBATbCS UM B [TI0O3HABATEIbHOW, KOMMYHUKAaTUBHON M COLIMAJIbHOU IPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATDHI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAUUMBIE JUIsl (GOPMUPOBAHUS
MHPOBO33PEHUsI OOIEHAyYHbIE MOHATHS (3aKOH, TEOpHsl, NMPUHLMI, TUIOTE3a, (axT,
CUCTEMA, IPOLECC, SKCIEPUMEHT M JIPYroe.), KOTOpPbIE HMCIOJIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX y4YEOHBIX NpEeAMETax U IMO3BOJSIOT HAa OCHOBE 3HAHUM M3 3THUX MPEIMETOB
(dbopMHUpOBaTh NPEJCTABIEHUE O LEJIOCTHON Hay4YHOM KapTUHE MHpA, U YHUBEPCAJIbHBIC
yueOHble JeiicTBUs (IIO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE, PETYJSTUBHBIE), KOTOpHIE
obecrnieynBaiOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOATENBHOMY ILJIAHUPOBAHUIO U
OCYILECTBJICHUIO YUeOHOH! JeATETbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE yUeOHbIe 1eHCTBUSA

ba3oBble JJornueckune aeicTBUS:

YMEHHSI HUCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIIJICHHUS] ITPU OCBOCHUM 3HAHUNA:
pPacKpbIBaThb CMBICI XUMHUYECKUX MOHATUM (BBIIEIATh WX XapaKTepHbIC MPU3HAKU,
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YCTaHaBJIMBATh B3aUMOCBS3b C JAPYTMMH TOHSTUSIMU), HUCIIOJNb30BATh TOHATHS IS
OOBACHEHUS] OTACIBbHBIX (DAKTOB W SIBJICHUM, BHIOMpPATh OCHOBAHMS W KPUTEPUU TS
KJIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX peakiui, yCTaHaBIMBaTh
MPUYNHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMU HW3YUYEHHUS, CTPOUTH JIOTHYECKHE
paccyxnaenus (MHIYKTUBHBIC, JACIyKTUBHBIC, [0 aHAJIOTWM), JeJaTh BBIBOABI U
3aKIIFOYCHUS,

YyMEHHUE TIPUMEHATH B TMpOIECCe TO3HAHUA TMOHATUS (TIPEAMETHBIE U
METanpeaIMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMUU,
peoOpa3oBbIBaTh MIUPOKO TMPUMEHSIEMBIE B XHUMHH MOJICTbHBIE TPEACTaBICHUS —
XUMUYECKUM 3HAK (CUMBOJI JJIEMEHTA), XUMU4ecKkas (opmysia U ypaBHEHHE XUMUYECKOU
peaKiu — MpU PElIeHUH yueOHO-TIO3HABATENIBHBIX 3a/1ad, C YYETOM ITHUX MOJECIHHBIX
MPEACTaBICHUN BBISBJISATH U XapaKTEPHU30BaTh CYIICCTBEHHbIC MPU3HAKH HM3ydaeMbIX
O0OBEKTOB — XHMMHYECKHX BEIIECTB M XUMHUYECKHX pEaKIUil, BBISBIATH OOIINE
3aKOHOMEPHOCTH, TPUUYUHHO-CIICICTBEHHBIE CBS3M M TMPOTUBOPEUYHS B H3yYaeMBIX
mporieccax H sIBICHUSX.

ba3oBble uccienoBarelbCcKue AeCTBHS.

yMEHHE UCI0JIb30BaTh MMOCTABICHHBIEC BOMPOCKHI B KAUECTBE HHCTPYMEHTA MMO3HAHMUS,
a TaKk)Ke B Ka4eCTBE OCHOBBI JyIsl (POPMHUPOBAHMS TUIIOTE3BI M0 MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKJCHU;

npuoOpeTeHrne OMbITa MO0 IUTAHUPOBAHUIO, OPTraHU3allUkd W  MPOBEICHUIO
YYCHHUYECKUX IKCIIEPUMEHTOB, yMEHUE HAOII0IaTh 3a X0JI0M IPOIIecca, CaMOCTOSATEILHO
MIPOTHO3UPOBATH €T0 PEe3yibTaT, GOPMYIUPOBATH 00OOIIEHUS U BBIBOABI 110 PE3yIbTaTaM
IPOBEAEHHOTO OIBITA, UCCIAEIOBAHUS, COCTABIATh OTYET O MPOAeTIaHHON padoTe.

PabGora ¢ undopmanmueii:

yMEHHEe BbIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH HHAOPMAITHIO PABTUIHBIX
BUJIOB U (opM TMpeACTaBiICHHUS, IOIy4YaeMyl0 W3 pa3HbIX HMCTOYHHUKOB (HAy4HO-
MOMyJIApHas JIUTepaTypa XUMHYECKOTO COJICP)KaHHS, CIPaBOYHBIC MOCOOMS, PECypChl
WNHTepHeTa), KpUTUYECKH OLICHUBATH MTPOTHBOPECUMBYIO M HEJOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHATh pa3WyHble METOABl M 3ampochl TMPH IOWUCKE U OTOOpe
“H(pOpMaIMK U COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJHEHUS YI€OHBIX U
MMO3HABATEIBHBIX 3aJlad OMNpeNeIEHHOTO THIA, NPHOOPETEHHE OmbiTa B 00JacTH
HCIIOJIb30BAHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH, OBJIAJICHUE
KYJIbTYpOW aKTUBHOTO MCIIOJIb30BaHUS PA3JIMUYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOSTEIIHHO
BBIOMpATh ONTHUMaJIbHYI (opMy TmpeacTaBieHHs HWHOOPMAMK W HWLIIOCTPUPOBATH
peraeMble 3a7a9i HECIIOKHBIMH CXEMaMH, TiarpaMMaMHu, IpyruMu hopMaMu Ipaguku U
UX KOMOUHAILIUSIMU;

yMEHHE UCII0JIH30BaTh U aHAIM3UPOBATh B MPOIECCe YUSOHOM 1 UCCIIeI0BATEIIbCKOM
NEATEILHOCTH WH(GOPMAITUI0O O BIUSHHHM IPOMBIIUICHHOCTH, CEJIHCKOI0 XO35HCTBA H
TpaHCIIOPTa Ha COCTOSHUE OKPY>KAIOIIEeH TPUPOTHOU CPEJIbI.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1elCTBUS:
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yMEHHUsI 3a/laBaTh BOMPOCHI (B Xoje auanora v (WiM) AUCKYCCHUHU) IO CYIIECTBY
o0cyx/1aeMoil TeMbl, (OPMYJIHPOBATh CBOU MPEJIOKEHHUSI OTHOCUTENILHO BBIMOJIHEHUS
MPEJI0KEHHOM 334K,

YMEHHsI TIPEICTABIITh ITOJYYEHHBIE PE3YyJIbTAThI TI03HABATEIBHON JEATEIBHOCTH B
YCTHBIX M IIMCBMEHHBIX TEKCTaxX; JENaTb IPE3CHTALMIO PE3yJIbTAaTOB BBINOJHEHHUS
XUMUYECKOTO JKcrepuMeHTa (1abopaTOpHOTO OIMbITa, JIa0OpaTOpPHOM pabdOThHl IO
HCCIIEIOBAaHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHUS y4eOHOTO  COTPYJHMYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOMU
ITIO3HABATEIBHON W HCCIENOBATENbCKON JEATEIBHOCTH IIPU PEIICHUH BO3HHUKAOIIHAX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAaHHUA MO3MIMM (00CyxaeHus,
OOMEH MHEHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOpJAMHAIMSI COBMECTHBIX JEUCTBHIA,
ompeJieJieHue KPUTEPUEB MO OIEHKE KauyeCTBa BBIMOJIHEHHON PabOThI U IpyTHE).

PeryasiTuBHbIC YHUBEpPCAJbHbIE y4eOHbIE 1CHCTBHUS:

YMEHHE CaMOCTOSITEIbHO OIpPEACNATh LENNU  JACSITEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBIISITh, KOHTPOJMPOBaTH W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeNIbHOCTh, BbIOMpaTh Haubonee 3(PQPeKTUBHbIE CHOCOOBI pelIeHHUs Y4eOHBIX U
[O3HABATEIbHBIX  3aJa4, CaMOCTOSITEJIbHO  COCTABJIATh  WJIM  KOPPEKTUPOBATh
NPEVIOKEHHBIM aJTOPUTM ACHMCTBUM TPHU BBINOJIHEHUM 33JaHUM C YYETOM NOIYyUYEHUS
HOBBIX 3HAaHUM 00 H3yyaeMbIX OOBEKTaX — BEIIeCTBAX M pEaKlUiX, OLEHUBATH
COOTBETCTBUE IOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON II€JIM, YMEHUE HCIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJaraéMble B yCIIOBUU 3aJaHUI.

HNPEAMETHBIE PE3YJIBTATHBI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00SI3aTENIBHOIO COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOil paboueld mMporpamMmoid, BBIICNSIOT: OCBOCHHBIE
o0y4arolMuUCs Hay4YyHbIe 3HAHMS, YMEHHSI U CHOCOOBI JIEHCTBUM, CHCIUPUUECKUE IS
peIMEeTHOM 00acTu «XUMHUS, BUJIbI IEATEILHOCTH 10 TOTYyUYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIIPETAIINU, NPeoOpa3OBaHUI0 M MPUMEHEHHIO B Pa3IUYHBIX YUYEOHBIX M HOBBIX
CUTyalusX.

K xonmy oOyuenuss B 8 kijacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOITUXCS YMEHUH:

® pacKpbIBaThb CMBICII OCHOBHBIX XHUMHUYECKHX [MOHSATHUN: aTroM, MOJIEKyJa,

XUMUYECKUM 3JIEMEHT, TIPOCTOE€ BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpONIHAsT W HEOJHOPOJHAsI), BaJIGHTHOCTb, OTHOCHUTENbHAs aTOMHAas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBas
JIOJISl XUMHUYECKOTO JIEMEHTA B COCTUHEHUH, MOJIIPHBIN 00bEM, OKCHUJI, KUCIIOTA,
OCHOBaHUE, COJIb, DJIEKTPOOTPULIATEIILHOCTD, CTEIICHb OKUCIICHUS, XUMHAYECKasi
peakuus, KiraccuuKanus ~ peakuuid:  peaku  COCIWHEHUs, peaKluu
pas3NoKeHus1, peaKkIMy 3aMELICHHsI, peakiui 0OMEHa, 9K30- U YHJI0TEPMHUUECKHE
peakiuu, TerIoBoi 3PQeKT peakiuu, siApo aTroMa, SJIEKTPOHHBIN CIION aTtoma,
aTOMHasi OpOHTAlb, PAANYC aTOMa, XUMHYECKas CBsI3b, MOJISIpHAS M HEMOJISIpHAs
KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MaCCOBAs 1015
BelllecTBa (MPOLIEHTHAs] KOHIEHTPALKs) B PACTBOPE;
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WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITHUN U MPUMEHSTH
9TH MOHATHUS NPU ONMUCAHUU BEIIECTB U X MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBleHUs (DOpPMYI BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIHI;

OTIPEIETSATh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETICHb
OKHUCJICHUS AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHATICKHOCTH BEIIECTB K
onpeAeNéHHOMY KJacCy COE€IMHEHUN 1Mo (opMysaM, BUJ XUMHUYECKOU CBS3U
(KoBaJieHTHAsI ¥ HIOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

packpeiBaTh cMmbicn  llepmogmueckoro 3akona JI. WM. Menneneea:
JEMOHCTPUPOBATh  TMOHUMAHWE TMEPUOJAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMUYECKHUX JIEMEHTOB OT MX MmojoxkeHus B [lepuoandeckoit cucreme, 3aKOHOB
COXpaHEHMsI MAacChl BELIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOTO
Y4EHHUs, 3aKOHa ABOTaJipo;

OMHCHIBATh U XapakTepu3oBaTh TaOMuMuHyr0 Gopmy I[lepuomudyeckoit CUCTEMBI
XUMUYECKHUX JIEMEHTOB: Pa3INyaTh MOHATHUS «TJlaBHas nmoArpynna (A-rpymnma)y
u «mobouHas noarpymnmna (b-rpymnmna)», Maneie U 60JbIINe TEPUOABI, COOTHOCUTD
o0o3HaueHMsI, KoTopble wumerorca B Tabnune «llepuoguueckas cucrema
XuMudecknx siemMeHToB [[. . MenaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMHU
CTpPOEHUSI aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U 3apsij sAapa, olliee Yucio
AJIEKTPOHOB U pacIipe/ie]IeHUe UX MO 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UIUPOBATh XUMHUYECKUE DIIEMEHTBhI, HEOpraHMYeCKHe BeIllecTBa,
XUMHYECKHE peakuu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
1o TerioBoMy 3G dexTy);

XapaKTepu3oBaTh (OMHMCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEPXkAAsl ONHCAHUE NPHUMEPAMH MOJIEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHil;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX Kay€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU IMPOTEKAHMS XMUMHYECKUX NPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMeHTa 1o (popMyJie COeTMHEHUS, MaCCOBYIO
JIOJII0 BEILIECTBA B PacTBOpPE, MPOBOJIUTH PACUETHI [0 YPAaBHEHHIO XMMHUYECKOU
peakuuy;

IPUMEHATh OCHOBHBIE OIEpAllid MBICIUTEIbHONW JAESITENbHOCTH — aHaIu3 |
CUHTE3, CpPaBHEHHE, 0000IIIEHNE, CHCTEMAaTH3AINIO0, KIaCCU(HUKAITNIO, BEISIBIICHHUE
IPUYMHHO--CJICACTBEHHBIX CBSI3€d — JJI1 M3Y4YEHUS CBOWCTB BEUIECTB H
XUMHYECKHUX PEAKINil, €CTeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOIIOICHHE,
U3MEpPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT (peanbHbIi U MBICIICHHBIN);
CJIeIOBaTh TpaBHJIaM MOJIb30BaHUS XUMHUYECKON MOCynoil U 1ab0opaTOpHBIM
000pyI0BaHKEM, a TAKKE TMPaBHUIIaM OOpAIICHUs C BEIIECTBAMHA B COOTBETCTBUU
C MHCTPYKUUSIMH [0 BBIMOJHEHUIO JIA0OPATOPHBIX XMUMHUYECKHUX OIBITOB IO

MOJIYYCHUIO U COOMPAHUIO0 Ta3000pa3HBIX BEIMIECTB (BOJOPOJA W KHCIOPOAA),
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IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOW MAacCOBOW JOJEH PACTBOPEHHOTO
BEILECTBA, IUIAHUPOBaTb W MPOBOJUTh XUMHYECKHE OSKCIIEPUMEHTHI 10
paclo3HAaBaHUIO PACTBOPOB MIEJIIOYEH M KHUCJIOT C IOMOIUBIO HHIMKAaTOPOB
(;makmyc, deHondranenH, METWIOPAHK U APYTHE).

K konmy oOydenuss B 9 kJjacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOLIUXCSl YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IOHSITHUNA: XUMHUYECKHI JJIEMEHT,
aToOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, POCTOE BEIIECTBO, CI0KHOE BEILIECTBO,
BAJIEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, XHWMHUYECKAs
peakiusi, XUMHUYecKasi CBs3b, TEIUIOBOM 3(PPeKT peakiuu, Moib, MOJSIPHBIN
00BEM,  pacTBOp, ODJIEKTPOJUTHI,  HEDJIEKTPOJUTHI,  DIEKTPOIUTHUYECCKAS
JTUCCOIMAIMsA, pEaklMH HOHHOTO OOMEHa, KaTajau3aTtop, XHUMHUYECKOe
paBHOBecue, OOpaTUMble M  HEOOpaTHMble  pEaKlUHUHU, OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKHCICHHUE U
BOCCTaHOBJICHHE, AJUTOTPOIHs, aM()OTEPHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAS,
WOHHAs, METa/UInuecKas), KpHUCTAIMYECKass peni€éTka, KOpPpO3Hs METaJUIoB,
CIJIaBbl,  CKOPOCTb  XUMHMYECKOM  peaklMu, MPEAesibHO  JOMyCTUMAast
koHnenTpauus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKUX MOHATHUU M MPUMEHATH
ATU MOHATHUS MPU ONMCAHUM BELIECTB U UX MPEBPAILICHUM;

UCIIOJIb30BaTh XMMUUYECKYI0 CUMBOJIMKY IS COCTaBJeHHUs (HOpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINM;

ONPEACNSATh BAJEHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHX DJJIEMEHTOB B
COCMHEHMUSX  PA3JIMYHOIO  COCTaBa,  MPHUHAUIEKHOCTH  BEHIECTB K
ompeneaEHHOMY KJIaccy COCAMHEHWUW 1o QopMyraMm, BHJ XHMHUYECKOW CBS3H
(KoBaJieHTHAsI, HOHHAS, METAJTMYECKAs ) B HEOPTAaHUUECKUX COSTUHEHUSIX, 3apsi]l
MOHAa MO XHMHUYECKOH ¢opmysie, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHHUH, THUIl KPUCTAIIMYECKON PEMETKM KOHKPETHOIO
BCIIIECTBA;

packpbiBaTh cmbica llepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPHPOBATh €r0 MMOHUMAHHE: OMKMCHIBATh M XapaKTEPHU30BaTh TAOIHMYHYIO
dbopmy Ileproandeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB: Pa3INMYaTh IMOHATHS
«rnaBHas noarpymmna (A-rpynmna)» u «nobounas noarpynna (b-rpymnma)», Massie
U OOJNbIINE TEPHUOJbI, COOTHOCHTh OOO3HAUCHHUS, KOTOpPhIE HMEKOTCSI B
NEPUOIUYECKON TaOJIHIIEC, ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj sapa, oOIee YHCIIO SJIEKTPOHOB H
pacrpeielICHHe UX 110 3JICKTPOHHBIM CJI0SIM), OOBSCHATH 00IIIHe 3aKOHOMEPHOCTH
B U3MEHEHHUU CBOWCTB JIEMEHTOB U X COCAUHEHUN B MIPEIeNIaX MAIBbIX IEPUOJIOB
Y TJIABHBIX MOJATPYIIL C YYETOM CTPOCHHUS UX aTOMOB;

KJIAcCU(UIIMPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPraHWYECKHE BEIIeCTBa,
XUMHUYECKHE PEaKlMu (110 YKUCITY U COCTaBY YHACTBYIOUIMX B PEAKIIMU BEIIECTB,
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0 TEIUIoBOMY 3(QQeKTy, MO0 H3MEHEHHUIO CTENEHEH OKUCIECHMS XMMHUYECKHX
3JIEMEHTOB);

XapaKTepu30BaTh (ONUCHIBATh) OOIIME U crieUU(PUUECKUE XUMUYECKUE CBOMCTBA
MPOCTBIX M  CIOXKHBIX BEIIECTB, IMOATBEp)KIas OMNHCAHHE MpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLINN;
COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUYECKON NUCCOIMAMKM KUCIIOT, 1eIo4Yel u
coJiel, TIOJHBIE W COKpAIll€HHbIE YpaBHEHHUS pEaKIUd HOHHOro oOMeHa,
YpaBHEHUS PEAKIHI, MOATBEPKIAIOUIUX CYIIECTBOBAHHUE T'€HETUUYECKON CBS3U
MEX/1y BEUIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYILIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI
MOCPEJCTBOM COCTaBJIEHUS AJIEKTPOHHOrO OanaHca 3TUX peaKIMii;
MPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B pa3IMYHBIX YCIOBUSIX;
BBIYMCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChbl BEILECTB,
MacCOBYIO JOJII0 XUMHUYECKOT0 3JIEMEHTa 1Mo (opMyJie COEAUHEHUS, MaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, NMPOBOJUTH PACUETHI MO YPABHEHHIO XMMHYECKOU
peakuuu;

coOnrofaTh MpaBWiia MOJB30BAHUS XUMHUYECKOW MOCYI0M M J1abopaTOPHBIM
0o0opyI0BaHMEM, a TaKKe MpaBuja oOpallleHus ¢ BeIleCTBaMU B COOTBETCTBUU C
MHCTPYKIMSIMM TIO0 BBIIOJHEHHUIO J1a0OPaTOPHBIX XUMHUYECKUX OIBITOB IIO
HOJYYEHUIO M COOMpPaHUI0 raz000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO
rasa);

IPOBOJUTh PEaKLUH, MOATBEPKIAIOIINE KAaueCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PaclO3HABATh OINBITHBIM IIYTEM XJIOpUI-, OpOMUA-, HOJU-, KapOOHaT,
¢docdar-, cuukar-, cynbpar-, THAPOKCUI-MOHBI, KATUOHBl AMMOHMSI M HOHBI
U3yUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAaX HEOPraHUUECKUX
BEIIIECTB;

INPUMEHSATh OCHOBHBIE OIEpPALlMU MBICIUTEIBHOW NEATEJbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHe, CUCTEMATU3AlLUIO, BBIABIECHUE IPUUYUHHO-
CJIEZICTBEHHBIX CBSI3€H — JUIsl U3yUEHHsI CBOWCTB BEIIECTB U XUMUUECKUX PEaKILIUH,
€CTECTBEHHO-HAayYHble METOJbl IO3HAHUS — HAONIOJCHUE, W3MEpEHUE,
MOJICJINPOBAaHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH).
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TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 1 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax 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
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK

3.1 XHMUHECKUX d1eMeHToB /1. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aToMa
XuMu4decKas CBS3b.
3.2 OKHUCIUTETBLHO- 8 Bubmrotexa LIOK
https://m.edso00.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKITNN
bu6mmoreka [{OK
Hroro no paseny 15 https://m.edso00.ru/7f41837¢
PesepBHOE BpeMs 3 bubamorera LOK
https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peaKuMu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 1 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubnuorexa [JOK
31 Obmye CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaiUIbl 1 UX COETUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemiecTtBa 1 MaTepraibl B JKU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p oc Bhe 3 bu6mmoreka [IOK
C3CPBHOC Bpem https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

n/n

Tema ypoka

Kouu4vecTBO YyacoB Jara
Bce-
ro KP P Ilnan dakT

JlabopaTopHble ONBITHI U
JAE€MOHCTPAIIUH

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Paszpgea 1. IlepBoHavanbHble XUMHYECKHE OHATHUSA

Tema 1. XuMusi — BaskHasi 00J1aCTh €CTECTBO3HAHMS M MPAKTHYECKO J1esITeJIbHOCTH Yel0BeKa (5 4acoB)

BoaHbIil HHCTPYKTAK 110 IPABUJIAM
B/l B kabuHeTEe XMMUM.

bu6moreka [IOK

[Ipenmer xumuu. Poss XuMuM B )KU3HU 1 ngs:/ /m.edso0.ru/ff0d2
c
yesnoBeka. Tena u BelecTna =
bu6mmoreka [IOK
[TonsiTue 0 MeToAax MO3HAHUS B
1 https://m.edsoo.ru/ff0d2
XUMUH
27e
IMpakTnyeckas padora Nel. JAemoHcTpanum:
3HAKOMCTBO c
«[IpaBmiia paboTHI B 1a00paTOpUU U - .

. XUMHYECKOUTIOCYJOU, CTIpaBUIIaMHU BI/I6HI/IOTCKa HOK
puéMBI 0OpaIeHusl ¢ TJaO00paTOPHBIM 1 1 paboTHIBIAGOPATOPHHH ]
000pY/I0BAHUEM. npueMamMuobpaieHusciadbopaTopH https://m.edsoo.ru/ff0d2

. BIMOGOPYIOBAHHEM. 3dc
Texkyumuit HHCTPYKTAK 1O
npasuiaam bK/I,
Jlabopamopnsie onvimol:
1. Uzyuenne crocoOoB pa3aeneHus 516 ITOK
g noIMoTEKA
Yucrsie BeriecTa u cMecu. CriocoObt CcMeceid (C TTOMOIIBI0 MarHKTa).
. 1 JleMOHCTpALMH. Cnioco6wr | https://m.edsoo.ru/ff0d2
pas/ieNICHI cMeceH paszeneHus cMecel | geg
(punpTpoBanue,  BhIMapuBaHue, |

JUCTIIIISINSL, XpoMaTorpadus).
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

O06001IeHre U cHCTeMaTH3aIus bubmotera [JOK
S . y https://m.edso0.ru/ff0d2
3HaHUH M0 U3YYECHHOU TEMeE.
8c8
Tema 2. BemecTBa u xumnueckue peakuunu (15 yacon)
bu6mmoreka [{OK
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2
a6c
bubmmoreka [{OK
XUMHUYECKHUE FJIEMEHTHBI. 3HAKH
7 1 https://m.edsoo.ru/ff0d2
(CMMBOJIBI) XUMUYECKUX IEMEHTOB bes
Jlabopamopnovie onvimui:
2. Onucanue (U3MYECKUX CBOMCTB
00pa3IoB HEOPraHUYeCKnX BeecTs | Bugorexa IJOK
8 [IpocThie ¥ CIOKHbIE BEIIECTBA 1 T METAILIOB 1 HEMETAILIOB. https://m.eds00.ru/ff0d2
JdemoncTpanum:
Oduznyeckre cBoiicTBa 00pa3loB abe
HEOPraHNM4ICCKUX BCIICCTB—
MCTAJIJIOB U HCEMCTAJIJIOB
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 https://m.edsoo.ru/ff0d2
ds0
3aK0oH NOCTOSHCTBA COCTaBa BEIISCTB. bubnmuoreka [JOK
10 Xumuuaeckas popmysa. BaaeHTHOCTB 1 https://m.edsoo.ru/ff0d2
aTOMOB XMMHUUYECKUX BJIEMEHTOB €ae
bubnuoreka [JOK
OtHOcUTeNbHAs aTOMHAs Macca.
11 1 https://m.edsoo.ru/ff0d3
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca 93
MaccoBas 107151 XUMHUYECKOTO bubmorexa HOK
12 1 https://m.edsoo.ru/ff0d3
3JIEMEHTa B COEMHEHUH 50c
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

13

KomanuectBo BemiecrBa. Mouib.
MognsipHas macca

JeMoHcTpanus: O06pazusr
BEILIECTB KOJIMYECTBOM | MOITb.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5
230

14

duznueckre 1 XUMHUUECKHE SIBICHUS.

XuMu4ecKasi peakius

JdemoncTpauum:
OuznyeckresBICHUs(TUIABICHHEBO
CKa,TasHHelb/1a,pacTupaHecaxapa
B CTYIIKE, KHTICHUE U
KOH/JICHCAIIUSBO/IbI).
XuUMHUUYECKUESBICHUsI(TOPEHUECBEY
1,IIPOKATUBAHUE METHOM
MIPOBOJIOKH,B3aUMOJEHCT
BUECO/IBIIITH Mella
CCOJISTHOMKHUCIIOTOM).

Habmronenue
MPU3HAKOBIIPOTEKAHUSAXHU
MUYECKUXpeaKIui(pasino
YKEeHuecaxapa,B3aumoien
CTBUECEPHOI
KHCIIOTBICXJIOpUIOMOapu
SI,IIOTyICHUEH

pa3ioKeHue rHIPOKCHIa

menu (II)mpunarpeBanmm,
B3aUMOJIEHCTBHEXKENIE3AC
pactBopomconumenu(Il).

bu6moreka [IOK
https://m.edsoo.ru/ff0d3
7fa

15

HpI/ISHaKI/I " YCJIOBUS NIPOTCKAHUA
XHUMHNYCCKHUX peaKI_[I/Iﬁ

Jlabopamopnvie onvimor:
3.HaGmonenue pusnyeckux
(TutaByieHUE BOCKA, TasHUE JIbJA) U
XHUMHUYECKHX (TOPEHUE CBEYH,
MPOKaJIMBaHUE MEHOW MPOBOJIOKH)
SIBIICHUH.

4.HaOmroieHue 1 onvcaHue

MPU3HAKOB MPOTEKAHMA
XMUMHYECKHX PEAKIHA Pa3HBIX
THIIOB.

bubnuoreka [JOK
https://m.edsoo.ru/ff0d3
alé
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aKOH COXPaHEHHS] MACCHI BENECTB. A1EMONCTPAIINE: ONETE, bubmorexa OK
16 HIUTIOCTPUPYIOTIHNE https://m.edsoo.ru/ff0d3
XUMHUYCCKUC yPaBHCHUS 3aKOHCOXPAHEHHAMACCEHL bss
Beruucienus koanuecTBa, MacChl bubmmoreka [{OK
17 BEIIECTBA 0 YPABHCHUSM https://m.edsoo.ru/ff0d5
XUMHAYECKUX PEaKINil 708
Knaccudukanus XuMHUuecKux peakuui bubnuorexa [JOK
18 (coeHEHMSI, Pa3I0KCHHS, https://m.edsoo.ru/ff0d3f
3aMellenns, 0OMeHa) 34
M. B. JIoMOHOCOB — y4€HBIN- bubmmorexa [IOK
19 sHIMKIIoneaucT. O0o0IEeHne u https://m.edsoo.ru/ff0d4
cucTeMaTHu3anys 3HaHuH Oc4
KontpoabHnas padora Nel no reme bubnuoreka [IOK
20 «BemecTBa U XMMHYeCKHE https://m.edsoo.ru/ff0d4
peakuum» 290
Pa3znesn 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Tema 3. Bo3ayx. Kucisiopoa. Ilonsitue 00 okcuaax (6 yacoB)
Bo3nyx — cMech razos. CocraB Hemoncmpayuu: bu6mmoreka [JOK
21 Bo31yXxa. Kucinopos — sneMenr u Kauecrsennoeonpenenenuecone https://m.edsoo.ru/ff0d4
PIKAHHUSKUCIOPOIaBBO3IyX e
npocroe BeuiecTBo. O30H 48e
du3nyecKre 1 XMMUYECKHE CBOMCTBA Jlabopamopnutit onvim: bubmuoreka [JOK
22 KHCJIOpoJia (PeaKIuy OKUCICHUS, >-Osnaomserie ¢ o0pasuam https://m.edsoo.ru/ff0d4
OKCHIOB U OITMCAaHHUEC UX CBOMCTB.
ropenue). [Tonstue 006 okcuaax 614
JdemoncTpanum:
Crioco0bl TOTyYeHHUs] KHCIOPO/Ia B HOHY%HHE”°°6HpaHHeu’Pa°“°3Ha bubamnoreka [IOK
23 1a00paTOPHH U TPOMBIIIIEHHOCTH. BATHE M H3YHCHIE CBOMCTE https://m.edsoo.ru/ff0d4

HpI/IMeHeHI/Ie KHcCJIopoaa

KHCIIOPO/IA.
HaoOmroneHneB3anmMoneicTBus
BEILIECTBCKUCIOPOIOMUYCIIOB

97a
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

st
BO3HUKHOBEHUSUIPEKPAIICHUST
opeHus(moxapa).

TennoBoit 3¢ dexT XumMIIecKoit
peaKIuu, IOHSATHE O

bubmmoreka [{OK

24 1 https://m.edsoo.ru/ff0d4
TEPMOXHUMHUYECKOM ypaBHEHUH, IK30- 290
M SHIOTCPMHYCCKHUX PCAKIUAX T
Tonnuso (He(Th, Yrojab U METaH). bubnnorexa [JOK
25 3arpsi3HeHHe BO3/IyXa, CIIOCOObI €ro 1 https://m.edsoo.ru/ff0d4
NPEAOTBPALECHUS cda
IIpakTHyeckas padora Ne2
[Tonydyenue u cobupanue KMUCIOPO/Ia, bubmuorexa [JOK
26 M3yUYeHHE €ro CBOWCTB 1 1 https://m.edsoo.ru/ff0d4
Texkyumuii HHCTPYKTaXK MO ae2
npasuiaam b7/,
Tema 4. Bogopoa. Ilonsitue 0 kucjaorax u coJsix (8 yacon)
bu6mmoreka [IOK
Boaopon — sneMeHT u mpocToe
27 1 https://m.edsoo.ru/ff0d4
BeniecTBo. Haxoxaenue B mpupoe 4do
o . JleMoOHCTpaMH bubnmuorexa [JOK
WU3UYECKUE U XMMUYECKHE CBOMCTBA 8
28 1 B3anMoeiCTBIEB0/I0PONIACOKT https://m.edsoo.ru/ff0d4
Bojiopoja. [Ipumenenne Bogopoaa utommeu(1l). 4do
bubmuoreka [JOK
29 [ToHsTHE 0 KHCIIOTAX U COJISX 1 https://m.edsoo.ru/ff0d5
0d2
Jlabopamopnutii onvim:
6.B3anMozeiicTBre KUCIIOT C bu6mmoreka [JOK
CrniocoOsI mostydeHus: BOAOPOia B
30 1 MeTaJIaMH. https://m.edsoo.ru/ff0d4

nabopaTopuu

Ionmyuenne,cobupanne u
pacrio3HaBaHHE BOIOPOIA

ddo
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

31 https://m.edsoo.ru/ff0d4f
42
bubmmoreka [{OK
MospHblii 00bEM Ta30B. 3aKOH
32 A P https://m.edsoo.ru/ff0d5
BOraapo 42e
Borancnenus o0pEMa, KoJlMuecTBa bubmmoreka [{OK
33 BEIIECTBA Ia3a [0 €ro U3BECTHOMY https://m.edsoo.ru/ff0d5
KOJIMYECTBY BEIIECTBA UJIH 00BEMY 5a0
Boraucienus 00EMOB Tra3oB 110 bu6moreka [IOK
34 YpaBHEHUIO PEAKIINH Ha OCHOBE https://m.edsoo.ru/ff0d5
3aKOHA 00OBEMHBIX OTHOIIIEHUI ra30B 708
Tema 5. Boga. PacTtBopbl. IlonsiTusi 00 ocHoBaHusX. (5 4acoB)
Hemoncmpavyuu:
PacrBopenuesemecTscpas Bu6morexa [TOK
dOusnvecKnue U XMMUYECKHUE CBOMCTBA 7
35 TTHONPACTBOPUMOCTEIO. https://m.edsoo.ru/ff0d5
BOJIBI B3aumopeiictBueBoibicMe
TaHHaMI/I(HanI/IeMI/IKaHLH @
ue).
Jdemoncrpauus Mccnenosanue Bu6miorexa IIOK
CocraB ocHoBanuii. ITonstue 00 ACTBOPOB KHCJIOT
36 P Pox https://m.edsoo.ru/ff0d5
HMHIAUKATOpaxX HIIEI0YCUCIIOMOIIBIOMHANKATOPO 9eD
B. —
Bopa xak pacTBOpuTEb. Jlabopamopnsie onvimot
7.Mccnenosanue ocobeHHOCTE bubnuoreka [JOK
Hacsiienabie 1 HEHACHIIICHHBIS .
37 pacTBOpPCHUS BCIIICCTB C Pa3IMIHOU https://m.edsoo.ru/fde5
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA B PacTBOPUMOCTBIO. b40
pacTBope -
bu6mmoreka [JOK
38 IIpakTnuyeckas padora Ne 3 https://m.edsoo.ru/ff0d5

eba
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

[IpuroroBiieHre pacTBOPOB C
OIIPENENEHHON MaCCOBOU J10JIeH
pacTBOPEHHOTIO BEILIECTBA
Tekymuii HHCTPYKTAXK 110

npasuiaam b/
bubnuorexa [JOK
Kontpoabnas padora Ne 2 o Teme B
39 https://m.edsoo.ru/ff0d6
«Kucnmopoa. Bonopona. Boma» 349
Tema 6. OcHOBHBIE KJacchl Heoprannyeckux Bemects (11 yacoB)
Oxkcuapl: cocTaB, KiaccuuKaius ggMOHCTpaHH Bubmaotexa LIOK
40 ' ’ ’ PasibIHCOpTatiTecict https://m.edsoo.ru/ff0d6
HOMCHKJIaTypa XBEIICCTBPA3JINYHbIXKJIA
CCOB. %
[Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpPHBIX https://m.edsoo.ru/ff0d6
OKCHJIOB 64e
bu6mmoreka [IOK
OcHoBaHHUs: COCTaB, KIacCU(PUKAIIHSI,
42 https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa
fca
o Jlabopamopnsie onvimol Buoauorexa HOK
43 [Tonydenne u XuMHUYECKUE CBOMCTBA 8.0npesieen e PACTBOPOB KHCIOT hitps://m.edsoo.ru/ff0ds
OCHOBaHUU Y 1IENO0YEH C TOMOIIIBIO — *
MHIMKATOPOB. fca
bubnuoreka [JOK
Kucnotsr: cocraB, Knaccudpukanms,
44 https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa
e2
Jlabopamopnsie onvimol
9.Uzy4enue B3aumozeiicTua | Bu6nuoreka [JOK
ITonyyeHune u XUMUYECKHUE CBOMCTBA 7
45 OJIY4YCHHC C€CKHUEC CBOUC KHCJIOT C MeTajlaMH, peaKInu https://m.edsoo.ru/ff0dfe

KHUCJIOT

HEUTpanu3aluu.
10.BzanmogneticTere pactBopa
CEPHOM KHCIIOTBI C OKCHJOM MEIH

e2
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

().

Jaoopamopnuie onvimui

Counu (cpennue): HOMEHKIIATYPA, 11.ITony4enre HepacCTBOPUMBIX Bubmmorexa [IOK
46 CTIOCOOBI OTYYEHUS, XUMHUECKHUE 1 OCHOBAHHIl. https://m.edsoo.ru/00ad9
CBOMCTBA 12.BrITecHEHHE OIHOTO METAILIA 474
JIPYTUM M3 pacTBOpPA COJH.
IIpakTHyeckas padora Ne 4. JlemoncTpanun
OnBITHL, WITIOCTPUPYIOLIHE
Pemrenne skciepuMeHTAIBHBIX 337024 . Bu6mmoreka [IOK
47 [0 Teme «OCHOBHI)IG KJTACCHI 1 1 XHUMHYCCKHE CBOHMCTBA KJIaCCOB htt //m ed oor /OO dg
. ps://m.edso0o.ru/00a
HEOPraHUYECKUX COCTUHCHUIN HEOPTAHHMHCCIIX BEIECTB. b7c
Texkymuii HHCTPYKTaK 110 —
npasujam b/
. bu6mmoreka [IOK
E€HETHUYECKasl CBSI3b MEXy KIacCaMH
48 Ay K 1 https://m.edsoo.ru/00ad9
HEOPraHUYECKUX COCTMHCHUI 250
0606 bu6moreka [IOK
00IIIEHNE U CUCTEMATHU3aLIHs
49 m I 1 https://m.edsoo.ru/00ad9
3HAHUM
ch2
KoutpoabHas pa6ora Ne 3 o Teme bubnuoreka [IOK
50 "OCHOBHBIE KJIACCHI HEOPTAaHUIECKUX 1 1 https://m.edsoo.ru/00ad9
coequHeHui" ela
Pasznen 3. llepuogudeckuii 3axoH u [lepuoaunveckas cucrema xumuueckux 3j1eMenToB [[.1. MenaeneeBa. CtpoeHue aToMoB. XUMHYeCKAasi
cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH
Tema 7. llepuoanuecknii 3axoH u [lepnoanueckas cucrema xumuueckux djemeHToB .M. MenneneeBa. Ctpoenne aroma. (7 yacon)
I Hemoncmpayuu:
€PBBIC MOMBITKHA KJIACCH(PUKAIUH BianmoneiicTBHe bubnuoreka [JOK
51 XUMUYECKHUX AyeMeHTOB. [loHsiTHE O 1 TUIPOKCH/IA IIUHKA C https://m.edsoo.ru/00ad9
IPYIIax CXOAHBIX JIEMEHTOB pacTBOpaMu KUCIIOT U ffa
MIET0Y e,
[lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK
52 [leproauueckas cucteMa XUMHYECKUX 1 https://m.edsoo.ru/00ada

anemenToB /. 1. Menneneepa

52¢
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

JeMoHcTpanuu
MOI[GHHpOBaHI/Ie CTPOCHUA
MOJICKYJI IIPH ITOMOIIN

PHCYHKOB, Mozenet, bubmmoreka [{OK
53 Ilepuroasl, TPyIIIbI, IIOATPYIIIILI NICKTPOHHBIX 1 Jim. )
PUOJIBL, TPYI Arpyn CTPYKTYPHBIX (GODMYIL. https://m.edsoo.ru/00ada
Tab6muma «Ilepromuueckas 52¢
CHUCTEMA XUMHNYECCKUX
3JICMECHTOB
JI.1. MenneneeBay.
bubmmoreka [IOK
Crtpoenue atomoB. CocTaB aTOMHBIX
54 https://m.edsoo.ru/00ada
saep. M3oTonsl
342
CrpoeHue 3JIeKTPOHHBIX 000JI04eK bubnuoreka [IOK
55 aToMoB 3J5ieMeHTOB [leproanueckoit https://m.edsoo.ru/00ada
cuctemsl /1. 1. MennaeneeBa 6bc
XapakTepucTuKa XUMHUUYECKOTO
bu6mmoreka [IOK
3JIEMEHTA TIO €T0 TIOJIOKCHHIO B
56 . https://m.edsoo.ru/00ada
[Tepuonnueckoit cucreme /1. U. 824
Meuneneena -
3nayenne [leprnoanueckoro 3aKoHa i
P bu6mmoreka [JOK
pa3BuUTHUA HaAyKH U npakTtuku. . W.
57 M - https://m.edsoo.ru/00ada
CHACICCB — YUYCHbIU, IT€Aaror u 96e
IrpaKJIaHUH =
Tema 8. Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEJIbHbIE peakun (8 4acoB)
bubmuoreka [JOK
DIEeKTPOOTPHUIIATEIILHOCTH ATOMOB
58 https://m.edsoo.ru/00ada
XUMHUYECKUX DJIEMEHTOB
ab8
bu6mmoreka [JOK
59 HonHas xuMmudeckast CBSA3b https://m.edsoo.ru/00ada

c34
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

KoBanentHas MoJrsIpHasd XUMHUYCCKasa

bubmuoreka [JOK

60 CBAAL https://m.edsoo.ru/00ada
ab8
KoBanentnas HenomnsipHas bubmorexa HOK
61 IMICCKAS CBASE https://m.edsoo.ru/00ada
ab9
bubmmoreka [IOK
62 CreneHp OKUCIEHUS https://m.edsoo.ru/00ada
e28
Hemoncmpayuu:
OIBITHI,
0 WLTHOCTPUP YIOTIHEC bu6moreka [IOK
KHUCIIUTEILHO-BOCCTAHOBUTENLHBIE IpUMEpHI OKUCITHTETBHO- ]
63 peakim BOCCTAHOBHTCNEHLIX https://m.edsoo.ru/00adb
peaxmuii (ropeHue, 076
peaxmu
Pa3IoKEHUs, COSIMHEHUS).
bu6mmoreka [IOK
64 OKHUCIIUTEIA U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb
076
KontpoJabHas pabora Ne 4 o teme bubnuoreka [JOK
65 «CTtpoeHne aroMa. XuUMHYECKast https://m.edsoo.ru/00adb
CBSI3b» 486
O00011IeHNE U CUCTEMATH3ALIUSI Bubmiorexa OK
66 N https://m.edsoo.ru/00adb
33c
O00011IeHNE U CUCTEMATH3ALIUSI Bubmiorexa OK
67 https://m.edsoo.ru/00ad9

3HaHUH

ch2
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

68 O00011IeHME ¥ cUCcTEMAaTU3alus 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d6
1c6

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaudecTBo 4acoB

Jara
H3y4eHHU
|
oIl.
Ne DJIeKTpOHHbIe LN (poBbIe A
Tema ypoka mwian | ¢ uHpop-
n/m Bcero | KP  IIP o0pa3oBaTe/ibHbIE pecypchl
a Manus
K
T
Pasznea 1. BemecTtBo u xummnuyeckue peakuuu (174)
BBoanblii MHCTpYKTaK o npaBuiaam BK/I B Bu6miorexa [IOK
Ka0uHeTe XUMMH. 1
" https://m.edsoo.ru/00adb59e
[Tepuonnueckuii 3akoH. [leprnoanueckas cucrema
xuMmudeckux sneMmenToB . . MenngeneeBa
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMUYECKUX 1 bubsmoreka [IOK
AIIEMEHTOB TIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
Knaccudukarms 1 HOMEHKIATypa HeOpraHHIECKNX 1 bubimoreka [IOK
BEILIECTB https://m.edsoo.ru/00adb7e2
Buiel XuMU4eCKOU CBS3HU U TUIBI KPUCTAILITHYECKUX
pemETOK
ﬂeMOHcmpauuu: 1 bubanoreka HOK
Moielib KPUCTAIIMYECKUX PEMIETOK HEOPraHHUECKUX https://m.edsoo.ru/00adbact
BEILIECTB METAJIOB M HEMETAIUIOB (TpaduTa u anmmasa),
CJIOHBIX BEIIECTB (XJI0pHa HATPUS).
Knaccudukarus XuMHUYECKUX peakuii 0 pa3ITuIHbIM
TpH3HAkaM . bubnuoreka [IOK
Brruncnenusi: KonuyecTBa BeliecTa, 00bEMa U Macchl 1

pEareHTOB WIM NPOJYKTOB IO YPAaBHEHUAM XUMUYECKUX
peakuun

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsaTHe 0 ckopocTr xuMU4ecko peakuuu. Ilonsrue o
TOMOT'€HHBIX U T€TEPOre€HHbIX PEaKLUAX
Jemoncmpayuu:

HccenepoBanue 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peaKIuy OT BO3ACUCTBUS pa3IMIHbIX (HaKTOPOB

bubnuoreka [IOK
https://m.edsoo.ru/00adbe9a

[TonaTre 0 xXuMH4eckoM paBHOBecuH. DaKTOpHI,
BIIMSIOIINE HA CKOPOCTh XMMUYECKON PEAKIUU U
MTOJIOKEHUE XMMUYECKOTO PAaBHOBECHS

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH
Hemoncmpayuu:

OMBITHI, WJUTFOCTPUPYIOITUE TPUMEPHI OKUCTUTEIHHO-
BOCCTAHOBHUTEJILHBIX PEaKInii (TOpeHHE, peakiuu
pa3NoKEHUsI, COCTUHECHHS ).

bu6moteka [IOK
https://m.edsoo.ru/00adcade

10

Teopus sanexkrpoauTryeckoit aucconuanu. CHIbHbIE U
ci1abble AIIEKTPOJIUTHI

Hemoncmpayuu:

-MccnenoBanue 31eKTpONIpPOBOIHOCTH PACTBOPOB
BEIIECTB, Mpoliecca AUCCOLUAINH KUCIIOT, IIeouei 1
coJiei (BO3MOIKHO MCIOJIb30BaHUE BUICOMATEPHUAIIOB).

bu6moreka [IOK
https://m.edso0.ru/00adcd68

11

HNonnbie ypaBHEHUSs peakuii

Hemoncmpayuu:

-OnbIThI, WLTIOCTPUPYIOIINE TPU3HAKU TPOTEKAHUS
peakiuii HFOHHOTO 0OMeHa (0Opa3oBaHue OcaiKa,
BbIJIETICHUE Ta3a, 00pa30oBaHKE BOJIbI).

- Pacnio3HaBaHue HEOPraHUYECKUX BEIECTB C IIOMOIIBIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI

Jlabopamopnwtii onvim:

1. V3yuenue npu3HAKOB MPOTEKAHUS pEeaKIMd HOHHOTO
oOMeHa B pacTBOpax IEKTPOIUTOB (C 0Opa3oBaHUEM
ocaJlka, BbIJIEJICHHEM raza, 00pa3oBaHUEM BOJbI).

bubmuoreka [JOK
https://m.edsoo.ru/00add448

12

XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE
MIPEJICTaBICHUI 00 IEKTPOTUTUYECKON TUCCOLIUAIITT

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00

bu6mmoreka [IOK

13 ANEKTPOJUTUUECKON JUCCOLHAIIITT https://m.eds00.ru/00addgb?
Beluncnenus 1o ypaBHEHUAM XUMHUYECKUX PEaKLIUN — '
. bubnuorexa [JOK
14 | Honsmie o runposmse coneii https://m.edsoo.ru/00add9d4
15 | OOobuenue u cicTeMaTH3aUMs 3HAHNH bub6mmorexa IIOK
https://m.edsoo.ru/00addd12
IIpakTuyeckas padora Ne 1. «Pewenne Bu6miorexa [IOK
16 IKCIEPUMEHTATbHBIX 3212 https://m.edsoo.ru/00addbfa
Texymuii uHCTPpYKTaK M0 npaBuiaam BKJ| " '
KonTtpouabHas padora Nel mo Teme BuGnuorexa [IOK
17 «IJIeKTPOJMTHYECKAS TUCCONUANUA. XUMUYECKHe hitps://m.eds00.ru/00addecO
Peaki U B pacTBOpPax» " '
Paznen 2. HemeTranabl 1 UX coeqnHeHus (254)
OO6mrast XxapakTepUCTHKA TaJIOTEHOB. XUMUUYECKHE
CBOICTBa Ha MpUMeEpE XJIopa
18 ﬂemoﬂcmpauuu: bubanorexa I_IOK
-OmbITHI, OTpaXKaroIe GU3NIECKUE U XUMHUCCKHE https://m.edsoo.ru/00addfe2
CBOJICTBA raJIOr€HOB U UX COEIMHEHUH (BO3ZMOKHO
MCI0JIb30BAHUE BUJICOMATEPHUATIOB).
-O3HaKkoMIIeHHE ¢ 00pa3aMy XJIOPHUIOB (TATOTCHUIOB).
Xnoposojopoa. ConsiHast KUCIOTa, XUMUYECKUE
CBOICTBA, MOJIy4YeHUE, IPUMEHEHUE Bu6miorexa LIOK
19 Jlabopamopnuwiii onvim:
PATOPHBIN . https://m.edsoo.ru/00ade104
2. V3ydenue cBONCTB cossiHOM KucaoThl. [IpoBenenue
KaueCTBEHHBIX PEaKIUi HA XJIOPUI-HOHBIL.
IIpakTnueckas padora Ne2 Bu6miorexa [[OK
20 «IlomyyeHne CONAHON KHCJIOTHD)

Texymmii HHCTpYKTaxK o npasuiaam bK/

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPaBHCHUAM XUMHUYCCKUX peaKum”I, €CJIn

bubnuoreka [IOK

21 OJIMH U3 PEarcHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
99 bubnuorexa [JOK
OO0mas xapakTepucTHKa 3JIeMeHTOB VIA-Tpyribl https://m.edsoo.ru/00ade64a
AnnotponHsie MoupuKanuu cepbl. HaxoxaeHue cepbl 1
€€ COeIMHEHMI B IpUpoae. XUMUYECKUE CBOMCTBA CEPBI Bu6smoreka [JOK
23 | Aemoncmpayuu: . https://m.edsoo.ru/00ade64a
O3HakoMJieHHE ¢ 00pa3laMu cephl U €€ COeMHEHUIMHU
(BO3MO’KHO MCII0JIb30BAHHE BUJIEOMATEPHAIIOB).
o4 | CepoBOIOPOSL, CTPOEHHUE, GH3UYECKHE H XUMHHECKHE bubimoreka [IOK
CBOICTBa https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHast KUCIIOTa, GU3HYECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
Hemoncmpayuu:
Hab6nronenue mporecca o0yrimmBaHus caxapa 1o/
JefiCTBIEM KOHIICHTPUPOBAHHOM CEPHOMN KHCIOTHL. bubimoreka [IOK
25 )
Jlabopamopusie onvimol: https://m.edsoo.ru/00adea28
3.M3yueHne XuMHUYECKUX CBOMUCTB pa30aBIICHHON CEpHOM
KHUCIIOTBHI.
4.IlpoBeeHrEe KaYECTBEHHON peakIy Ha Cyab(haT-uOH U
HaOJI0/IeHNe MPU3HaKa €€ MPOTeKaHus
XUMUYECKHE pPeaKklnu, JIeXKAIIHe B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4eHUsl CEPHON KUCTOTHI. bubanoreka LIOK
XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH CPe/Ibl https://m.edsoo.ru/00adec8a
COEJIMHEHUSIMHU CEPBI
bu6mmoreka [JOK
27 Brruncnenue MaccoBoii 1011 BBIXOAa MPOIYKTA PEaKIIuN

https://m.edsoo.ru/00adec8a
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OOm1ast xapakKTepUCTHUKA HIEMEHTOB VA-rpymnibl. A30T,
pacrpocTpaneHue B mpupoje, Gu3niyeckue 1 XUMHIECKHe
CBOICTBA

Jemoncmpayuu:

-O3HakomiieHHE ¢ PU3NYECKUMH CBOMCTBAMU a30Ta,
docdopa u ux coeqMHCHH (BO3MOKHO HCIIOIH30BAHKE
BHJICOMATEPHUAJIOB).

-O3HakomIIeHHE ¢ 00pa3iaMu a30THBIX U POCHOpPHBIX
yAOOpeHMUil.

bu6mmoreka [IOK
https://m.edso0.ru/00adecab

29

AmMuak, ero (pu3nyecKue U XMuMHUYECKHe CBONCTBA,
MOJTy4eHUE U TpUMEHEHUe. BbIYuciienns no ypaBHEHUSIM
XUMHUYECKUX PEeaKInil

Hemoncmpayuu:

-Ilonyyenue, cobupanue, pacro3HaBaHue U U3y4EHUE
CBOICTB aMMHaKa.

Jlabopamopnusie onvimot:

5. [IpoBenenne kKaueCTBEHHOW peakui Ha HOH

AMMOHMUSANW U3YYCHUC IPHU3HAKOB €€ IMTPOTCKAHU .

bu6moreka [IOK
https://m.edso0.ru/00adf004

30

IIpakTHyeckasi padora Ne 3 no teme «Ilosyuenue
aMMMaKa, U3y4eHHe ero CBOMCTBY.
Texymmii mHCTPYKTAX N0 mpaBuaam bK/1.

bu6mmoreka [IOK
https://m.edso0.ru/00adf180

31

A3OTHast KUCI0Ta, €€ (PU3NIECKUEe U XUMHICCKUE
CBOMCTBaA

Hemoncmpauuu:

- B3aumoieiicTBrEe KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJIbIO (BO3MOYKHO HCITOJIb30BaHHE
BHJICOMATEPHAIIOB).

bubmuoreka [JOK
https://m.edso0.ru/00adf306

32

KonTpoabnas padora Ne2 no teme «BaxHelimue
HEMeTAJLJIbl U UX COCIMHECHHUS»

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518
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Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YA0OpeHHH. XUMHUECKOE 3arps3HEHHe
OKpYXKaIOIEH Cpeibl COEAMHEHUSIMHU a30Ta

[IpoBeaeHnEe KaueCTBEHHBIX PEAKIIMI HA HOH aMMOHUS

bubnuoreka [IOK
https://m.edso0.ru/00adf68a

34

dochop. Okcun dpocdopa (V) u pochopras kuciora,
¢uznyeckne 1 XMMHUYECKUE CBOMCTBA, MOJTyYEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Ucnonws3oBanne ¢ocdaToB B KaueCTBE MUHEPATBHBIX
ynoOpeHuit. 3arps3HeHue NpupoHoil cpeasl pocharamu
Jlabopamopnuvie onvimot:

6.IIpoBeeHne KaueCTBEHHBIX peakiuii Ha pocdar-uoH, u
M3Yy4YEeHHE MPU3HAKOB UX MPOTEKAHUS.

bu6moteka [IOK
https://m.edsoo.ru/00adfd9c

36

VYrnepon, pacipocTpaHeHue B Ipupo/ie, Gu3ndecKue u
XUMHUYECKUE CBOMCTBA
Hemoncmpayuu:

- Mozenu kpucTaJuIMuecKuX peméToK aamasa, rpadura,
¢dbynnepena.

- O3HaKOMJIEHHE C MPOLIECCOM aJICOPOIIHN PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MIPOTUBOTra3a

bu6moreka [IOK
https://m.edsoo.ru/00adfebe

37

Oxcuppl yriaepoaa, ux pusndeckue u XMMHYECKre
CBOMCTBA. DKOJIOTHYECKUE MPOOIEMBI, CBS3aHHBIE C
okcusom yriepoaa (IV)

Jlabopamopnwtii onvim:

7. [lonyuenue, cobnpanue, paco3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHCIIOTO ra3a.

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006c

38

YromnpHas KUCI0Ta U €€ COJIU

IIpakTnuyeckas padora Ne4.

«Ilosryyenue yrojbHoOi KHCI0TbDY
Texymmii mMHCTpYKTaxK o npasuiaam b2K/L

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027e
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[lepBoHauanbHbIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX
KaK O COEJIMHEHUSIX yriiepoa

Jemoncmpayuu:

Mogenu MOJIEKyYJl OPraHMYECKUX BEIIECTB

bubnuoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coequHeHns

Jemoncmpayuu:

O3HakoMJIEHHE C TPOAYKLIMEN CHIINKAaTHON
IpoMblIIeHHOCTH (Buieomarepuansl: cuiinKaTHas
MIPOMBIIIIJIEHHOCTB ).

Jlabopamopmnwiii onvim:

8. [IpoBeeHne KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CHJIMKAT-UOHBI U U3yYEHHE NMPU3HAKOB UX MPOTEKAHUS

bu6moteka [IOK
https://m.edso0.ru/00ae080a

41

IIpakTnuyeckas padora Ne 5. Pemenne
JIKCIMEPUMEHTAJIBHBIX 32/1a4 0 TeMe «Baxneiimmue
HEMEeTAJJIbl U UX COeIMHEHUsD

Texyummii mHCTpYKTAX O mpaBujaam bK/I.

bu6moreka [IOK
https://m.edso0.ru/00ae0bf2

42

KonTpoabHast padora Ne3 no treme «Baxxneiimme
HEeMeTAaJJIbl U X COeIUHEHUsS»

bu6moreka [IOK
https://m.edso0.ru/00ae0e18

43

Pazngen 3. Meranabl 4 ux coequHenus (204)
OO61rast XxapakTepUCTHKAa XUMUYECKUX AIEMEHTOB —
METaJIOB.

MeTammyeckast CBSI3b U MeTaJllIMUdecKas
KpucTajuinueckas pemérka. uznyeckue CBoOMcTBa
METaJIOB

Hemoncmpauuu:

OO6pa3ipl METAJIJIOB M CILIABOB.

bu6moreka [IOK
https://m.edsoo.ru/00ae103e

44

XUMHUYeCcKre CBOMCTBA METAJIJIOB. :‘)J'IGKTpOXI/IMI/I‘ICCKI/Iﬁ
pAax HaprI)KCHI/II‘/’I MCTAaJlJIOB

bubmuoreka [JOK
https://m.edso0.ru/00ae1156

45

O6mue criocoOb! moay4yeHus MeTamioB. CIuiaBbl.
Bbrunciienus o ypaBHEHUSIM XUMHUECKUX PEaKIUil, eCin
OJIMH M3 PEareHTOB COJICPIKUT MPUMECH

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156
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Jlabopamopnuvie onvimoi:
9. O3HakomIieHHE ¢ 00pa3liaMu METAIJIOB U CIUIABOB, UX
(U3NIECKUMHU CBOHCTBAMH.

[TonsaTue 0 KOppO3UU METAIIIOB
Jemoncmpayuu:

bu6mmoreka [IOK

46
W3ydeHue pe3ysibTaToB KOPPO3UU METAIIIOB (BO3ZMOXKHO https://m.edsoo.ru/00ael1278
WCII0JIb30BaHNE BUJICOMATEPHAIIOB).
II{enouyHbie METAILIIBI
Hemoncmpayuu:
-OCco0EeHHOCTH B3aUMOJIECHCTBHS OKCHAA KaJbIUAS U Bubmiorexa [IOK
47 HaTpHUsl ¢ BOAOH (BO3MOYXHO HCIIOJIb30BAHNE https://m.eds00.ru/00ae14b2
BHJICOMATEPHUAJIOB). " '
-OxpamvBaHye TUIAMEHN HOHAMU HATPUs, KU |
KaJTBIUs (BO3MOYKHO HCITOJI30BAHHE BUICOMATEPHAIIOB)
bu6moreka [IOK
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS https://m.eds0o.ru/00ae14b2
Illenoyno3eMeNnbHbIC METAIIIBI — KAJIBIIUK U MarHui
Jlabopamopnusie onvimot: Bu6smoreka [JOK
49 10. IIpoBeneHre KaYeCTBEHHBIX PEAKIIUN HAa HOHBI https://m.eds00.ru/00ae15e8
(Maraus, KajabIys) ONMMCaHUE PU3HAKOB UX IIPOTEKAHMS. — '
. bubnuorexa [JOK
50 Baxueime coequHEHNS KaJIbLIUs https://m.eds00.ru/00ae15e8
51 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN
XKécTkoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS Bu6miorexa LIOK
52 emoncmpauuu:
A pau . , . https://m.edso0.ru/00ae1886
HccnenoBanue cBOMCTB KECTKOM BOIBI.
IIpakTuuyeckas padéora Ne6 no reme "KécrkocThb Bu6miorexa [[OK
53 BO/JbI U MeTO/bI eé ycTpaHeHus "

Texymmii MHCTpYKTaxK o npasuiaam b2K/L

https://m.edsoo.ru/00aelae8
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AmroMuHAN

bubmuoreka [IOK
https://m.edsoo.ru/00aelc64

55

AmboTepHBIE CBOWCTBA OKCHJIA U THIPOKCHIA ATFOMUHHUS
Jlabopamopnuvie onvimol:

11. TIpoBeneHne Ka4YeCTBEHHBIX PEAKIIUN HA HOHBI
(amOMMHUS, IUHKA) OMUMCaHUE MPU3HAKOB UX
MIPOTEKAHHUS.

12.UccnenoBanue aM(poTepHBIX CBOMCTB rUPOKCUAA
TIOMHHMS ¥ THAPOKCHIA IMHKA.

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

56

Keneso

Hemoncmpayuu:

-IIporiecc ropenus xemne3a B KUCIOPO,ie (BO3MOMKHO
HCII0JIb30BaHNE BUICOMATEPHAJIOB)
Jlabopamopnusie onvimot:

13. IIpoBeeHre KaYeCTBEHHBIX PEAKITUN HAa HOHBI
(Marawus, KanbIus, ATFOMUAHUS, ITMHKa, xene3a (I1) u
xenesa (I11), memu (II), onucanue nmpu3HaKoB UX
MPOTEKAHMUSI.

bu6moreka [IOK
https://m.edso0.ru/00ae1d86

57

Oxcunpl, TuApoKcU B! 1 conn xkenesa (I1) u xemnesa (11I)

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6

58

O00011eHre U cucTeMaTU3alus 3HAHUN

59

IIpakTuyeckasi padora Ne 7. Pemenue
IKCIEPUMEHTAILHBIX 32/1a4 N0 TeMe «Baxueiimme
MeTaJUIbl M UX COeIMHEeHHSD)

Texkymmii nHCTPpYKTaK 10 npaBuiaam BK/1.

bubmuoreka [JOK
https://m.edso0.ru/00ae3de8
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Bbruncnenus no ypaBHeHUsIM XUMHUYECKUX pPeakLuil, eciu
OJIMH U3 PEareHTOB JIaH B U30BITKE WIN COJECPKUT
IIpUMeCH. Bpruncienns MaccoBOM 10JIM BBIXO/A
IPOIYKTa peaKkuu

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1750

61

O00011eHrE U cUCTEMATU3ALUS 3HAHUI
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KonTpoabHnas padora Ned4 no teme «Baskneiimmue

62 1
METAJLJIbI M UX COeIUHEHU s
Paznen 4. Xumus u okpysxkaromas cpeaa(34) BuGsnorexa [IOK
63 BemectBa 1 MaTepuabl B TOBCEJHEBHOM KU3HU 1 .
qeOBeK https://m.edsoo0.ru/00ae3f50
. bu6mmoreka [IOK
64 XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl 1 https://m.eds00.ru/00ae4270
65 p 5 1 bubmmoreka [{OK
0JIb XUMUU B PELICHUU IKOJIOTHUECKUX IIPOOIIEM https:
ps://m.eds00.ru/00ae4270
. . bu6mmoreka [IOK
66 PesepBHEIi ypok. O00OIICHNE U CHCTEMATH3AIIHS 3HAHHIA 1 https://m.edsoo.ru/00ae0d0a
67 p . 0606 . 1 bubnuorexa [JOK
e3epBHBII ypok. O60011IeHre U chucTeMaTH3alus 3HaHU I https:
ps://m.edso0.ru/00adbh33c
68 Pese . 0606 . 1 bu6moreka [IOK
pBHBII ypok. O6001IeHNe U cucTeMaTU3alus 3HaHu| )
https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTIO
MMPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Xumus. 8 kiace: yueb. 1 oomeoOpaszoBarenbHbix yupexaennit / O.C. 'abpuernsy. -
3-e u3n., crpeotu. - M.: Jlpoda, 2022. - 286 c.

Xumus. kiacc: yuel. ams obmeoopazoBatenbHbix yupexaenuit / O.C. ['abpuensn. -
3-e u3a., crpeotutl. - M.: JIpoda, 2022. - 288 c.

METOANUYECKHUE MATEPHUAJIBI A YUYUTEJA
1. I'abpuensu O. C., BockoboiinukoBa H. I1., SmykoBa A. B. HactonpHas xkHura
yuutens. Xumua. 8 KiI.. Meroaudeckoe mocobue. - M.: lpoda, 2021.

2. Taopuensa O. C., AmyxoBa A. B. Terpaap s 51aGopaTOPHBIX OIBITOB U
npaktudyeckux padot. 8 k1. K yuebnuky O. C. I'abpuensina «Xumus. 8 kimacey. M.:

Hpoda, 2022.
3. T'abpuensan, O. C. Meroauueckoe mnocobue k yuebHuky O. C. I'aGpuensna
«Xumusa». 8 kmacc / O. C. Tabpuensn. — M. : poda, 2021. — 109.
4. Tabpuensn, O. C. Meroauueckoe mnocobue k yueOHuky O. C. T'abpuensiHa
«Xumusa». 9 xmacc / O. C. Tabpuensn. — M. : poda, 2021. — 108.
5. Xumus : TexHoaoruyeckue kaptel K yueOHuky O. C. ['abpuensina « Xumus. 8 Kjacc»

Metoauueckoe mocoobme / JI. WM. AcamoBa. — M. : [poda, 2020
6. Xumus : TexHonorndyeckue kaptol K yaueOHuky O. C. ['abpuensna « Xumus. 9 kiaccey

Metoaudeckoe mocobue / JI. UW. AcamoBa. — M. : [poda, 2018

7. Xumus. 8 k.. KoHTponpHble U mpoBepouHble paboThl Kk ydeOHHKY O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymiakosa u jp. -
M.: dpoda, 2022. nanHbIE

IHUDPPOBBIE OBPA3OBATEJIbBHBIE PECYPCbl U PECYPCbl CETH
MHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cabT qisa yuutens «S way Ha ypok
XAMHUAN»

http://him.1september.ru  Egunas komnmekrmus [[OP: IlpeameTHas KoJuTeKIus
«XUMUSD»

http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-HAay4YHbBIE
skcniepuMeHThl: xumus. Komteknus Poccuiickoro o0meo0pa3oBaTebHOro mopraia
http://experiment.edu.ru AJIXUMUK: caiT JLIO. Annk6epoBoit

http://www alhimik.ru Bcepoccuiickass onaumnuazga UIKOJIBHUKOB 10 XHWMHUU
http://chem.rusolymp.ru Opranudeckasi XuMusi: SJIEKTPOHHBIN YUeOHUK ISl CpeTHEM
ITKOJTBI

http://www.chemistry.ssu.samara.ru  OCHOBbl ~XHUMHH: JJICKTPOHHBIM y4eOHHK
http://www hemi.nsu.ru OTKpBITHII KOJUTEIK: Xumust
http://www.chemistry.ru
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