[Tpunoxenue k AOIT OO0

Pabouasi nporpamMmma yue6HoOro npeamera « XUMHD)
MOSAICHUTEJIBHAS 3AITUCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepalbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMH MpPEernojaBaHus y4eOHOTo IpeamMera
«Xumus» B o0Opa3oBaTenbHbIX oOpraHmzanusx Poccuiickoit ®Penepanun u  0coOEHHOCTEH
obyuatomuxcs ¢ OB3 (HOA).

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpelCTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPorpamMmbl [0 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHAYEMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesieT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysnbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTENIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00YUaIOMIerocst IO OCBOCHUIO Y4eOHOTO COAEpIKaHusI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€301acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--HAayYHOH I'PaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMU 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TENaroruuyeckd aJarnTUPOBAHHBIM OTpPakKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMbI NT€PBOHAYAIBHBIX MOHATHIH XMUMUHU, OCHOB HEOPraHWYECKON XUMHU U
HEKOTOPBIX OTACITHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.



CrtpykTypa colepskaHusi MPOrpaMMbl 1O XUMHH c(hOopMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepixaHHE CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO MPUHILMITY IOCJIEIOBATEIBHOTO PA3BUTHUSI 3HAHWKW HAa OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. . MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE ODMIIMPHUYECKHU ITOJNYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JpPYromy,
BBIMOJHSAS (QYHKIUH OOBSCHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBIAIOIIEH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «dusuka. 7 Kjacc.

[Tpu u3yyeHUH XUMUU IPOUCXOANUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUUECKON HayKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOW KyIbTyphl. 3a/ladya y4eOHOro mpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBaHUM ¥ PA3BUTHUH T[O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH PaBUIl OE30MaCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaXXHOE 3HAYECHHE
npuoOpenu Takue e, Kak:

— (opMHUpOBaHKE MHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTeMaTH4ecKoe mpuoOliieHrne oOyyaromuxcs K
CaMOCTOSTENIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUIUMHUCS OIIbITa
pa3sHOOOpa3HOM JEeATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBAThH SIBJICHUS OKPYKAIOIIET0 MHpPA, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX TMpPH peleHuH npobieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1E€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU Uil BBIPAOOTKM SKOJIOTHYECKH II€JIeCOO0pa3HOTO MOBEJACHHUS B OBITY U
TPYIOBOM IEATEIBHOCTH B LIEIAX COXPAHEHMS CBOETrO 3I0pPOBbA U OKPYXKAIOLIEH MPUPOAHOU
Cpenpl;



— pa3BHTHE MOTHBAIMU K 00yYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaNIPaBICHHOCTU AaJbHEUIIero 00yUeHHUs.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KXAHUE OBYUYEHUS

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BenecTBa. dusnueckue CBOWCTBAa BelIECTB. ArperarHoe coctosiHue BemecTB. lloHsTne o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHUYECKUX 3IJIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB XMMMYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTEIbHAA aTOMHas Macca. OTHOCUTENbHAsL MOJIEKYJIsIpHas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemecTBa. Pacuérel mo hopMynaM XUMHUECKUX COSAMHEHUN.

dusnueckue U XUMHUYECKUE sBJICHMs. XHMHUYECKass peakuus U e€ NpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHusi ¢ J1abopaToOpHbIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM01eHne (pr3nyeckux (TUTaBJI€HUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpeHHe CBEUH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBIeHUH, HabI0aeHne
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3fokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpUJIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jielieHuss CMecel: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
XxpomaTtorpadusi, TNpOBEIEHHWE OUYUCTKU MOBAaPEHHON COJM, HaONIOJIEHHE U ONMCaHUE
pe3y/bTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEP KHEBBIX ).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupozae. O30H — ajuioTporiHas MOJU(pHUKAIHS
KHCIIOpO/ia.

TemoBoil 3(dexT XuMHUUECKONW peakIHH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.



Bomopon — »snemMeHT W mpocroe BemiecTBo. HaxokneHue Boaopoaa B NPHPOJE,
buznyecKre 1 XUMUYIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHuele u
HEHACBIIIEHHBIE PacTBOpPbI. PacTBOpUMOCTh BelIeCTB B Boje. MaccoBas [0js1 BelleCTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOAHBIX BO/I.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHBIE, aM(OTepHEIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCUI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Kiaccudukanmst ocHoBaHWM: WIENOYM M HEPACTBOPUMBIC OCHOBAHUSI.
Howmenknarypa ocHoBanuil. dusznueckue M XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBaHMHI.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue ¥ XUMHUYECKUE
cBoiicTBa kuciot. Pan akrusnoctu metauioB H. H. bekerosa. [losnyyenue kucior.

Conu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJIeHi.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHMYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenn:

KauyeCTBEHHOE OINpeeNieHUue COJEp)KaHUs KUCIOpoJa B BO3AyXe, MOJydeHue, cooupaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIIeHUsI TOpeHus (IoXkapa), 03HAKOMJICHHE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOKMCTB BOjoponaa (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcumaom wmemu (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIHE 00pPa3IOB BEMIECTB KOJIUYECTBOM
1 momnb, uMccaeaoBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHONM MaccoBOM JoJjie pacTBOPEHHOTO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljiamMu (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOpaxX KHUCIOT U IMICNIIOYEH, M3ydeHUe
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajllaMH,
peakuMii HeWTpaiau3alud, NOJyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIIEHHE IKCTIEPUMEHTANIBHBIX 3aJ1a4 o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Iepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[lepBble TOMBITKH KJIACCH(DUKAIIMA XUMHUYECKHX dJIeMeHTOB. [loHsATHe 0 Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOPbIE 00pa3yroT aM(OTEpHBIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juuHHONepuoaHass ¢opmbl [lepuoguueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.



Ctpoenne aromoB. CoctaB aroMHbIX saep. WM3otombl. Onexkrponbl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnngeneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHU pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — yu€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HETOoJIApHAas) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

W3YyYCeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/IE€IIbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TMOHATUA: HAy4YHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYHOCTh,  HAOMIOJIEHHE,  IKCICPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEIIECTBO, TelO0, O00BEM, arperaTHoe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOpPHbIE TMOPOIBI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TMEPUOAOB, Kajus, KaJIbIHSI W HUX COCAMHEHUNW B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIMA KPUCTAUTMYECKOW PEMIETKHM W BUJA XUMHUUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUuMHUYIECKUX PEAKIUN MO Pa3IMIHBIM MPH3HAKaM (IO YHCIY U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKHE YPaBHEHHUSI.



[TonsiTie 0 ckOpocTH XMMHYECKOW peakiuu. [ToHsATHE 00 OOpAaTHMMBIX W HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOIeHHBIX M Te€TeporeHHbIX peakuusx. I[lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pPeaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEINIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHble MOHHbIE ypaBHEHUs peakuuil. CBOWCTBA KHCIOT, OCHOBAaHMM M COJIEH B CBETE
IpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuainuu. KadecTBeHHbIE peakiMud Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeill (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO MaTepUalioB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX IMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (FOpeHHe, peaklUuu pa3jIoXKEHHs, COCAUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTATbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTpoeHue M (uU3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHiCTBHE € MeTajllaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJ0pOBOJOPO/Ia HAa OPraHK3M uesoBeka. Baxknelme Xaopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPOIIHbIE MOAU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeAcTaBUTENS Kilacca KHUCIOT M crnenuduyeckue). XHUMHUYECKHUE peakluH,
JeXalle B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHol KucioTel. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COeIMHEHUH B IpUpoae. XHMHUECKOE 3arps3HEHUE OKPYKAIOIEH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoAe, (QHU3NUECKHue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3ndyeckue 1 XuMHUYecKre



CBOWCTBA, MOJIlydyeHHEe U puMeHeHne. Conu aMMOHUS, UX (PU3HYECKHE U XMMHUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XMUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX GU3MYECKUe U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha JKUBbIE OPraHU3MBI,
NOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHHS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, NOJy4yeHHE M IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AaUETUJICH, 3TAaHOJ, IJMLIEPHH, YyKCycHas Kkuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKax, yriaeBoJax — W HMX pOJIM B KHU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpencraBieHus o6 okxcuge kpemuusa (IV) u
KpeMHUeBOM kucioTe. CUIIMKATHI, UX HCIIOIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxxHeimne
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOoH, Xkene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISTHOM KHCJIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMIIEHHE C 00pa3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHUaoB), HaOMIOJeHHWEe Tpolecca OOYINMBaHMS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBlIeHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUHN
(BO3MOKHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YI0OpeHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-noOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3yYEHUE MOJENEH KPUCTAUIMYECKUX PEHIETOK aaMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE



W M3y4YEHUE CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJCHUE KAUYEeCTBEHHBIX PEAKIMKA Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas xapakTEepUCTHUKAa XHWMHUYECKHX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaIMYecKas
pemérka. DJIEKTPOXUMUYECKUI Pl HAOpsKEHUM MeTaioB. PU3MYECKMEe U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[llenounbie MeTauibl: ooxkeHue B [lepuoanueckoit cucTeMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHMH.

[[lenouyHo3emMenbHbICE METAUIbl MarHuii M Kajublui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. WM. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepuoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUecKue U XMMUUYECKUE CBOMCTBA
amrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/Ia ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuonnueckod cuctemMe XuMuU4eckux osnemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupoae. Ou3nueckue 1 XMMUYECKHUEe CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMh MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHS ¢ BOAOW (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KuciIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIIEPUMEHTANbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTaIbl U UX COCTUHCHHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u maTepuainsl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOE HCIOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpenl (TIpenenbHas JOIMyCTUMAast KOHIIEHTPAIUs
Berects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIE MATEPUAIBI).



Meostcnpeomemmnbwie ceasu

Peanm3zarius MeXMIpeaIMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 9 Kjlacce OCYIIECTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MIPEMETOB €CTECTBEHHO--HAYYHOT'O IHKJIA.

OOmme ecTecTBEHHO-HAYYHbBIC ITOHSTHSA: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJAEHHE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

Odwusuka: Martepusi, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIBI,
pPalMOaKTUBHOCTh, MOJIEKYJA, OSJICKTPUYCCKHHA 3apsl, NPOBOJHHUKH, ITOJYIPOBOIHHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buonorusi: ¢orocunTes, npixanue, Ouocdepa, dKOcHUCTEMa, MHHEpaIbHBIC YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IOPOJIBI, ITOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI ITPOI'PAMMBI 110 XUMUHNU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yJbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOrO 0Owiero o0pa3oBaHus
JOCTUI'alOTCA B XOJ€ 06yquH;1 XUMHUHU B €IUHCTBEC y‘-IG6HOﬁ ¥ BOCITMTATEIILHOM JACATCIIBHOCTH B
COOTBECTCTBHUU C TpaaAuIIMOHHBIMHA pOCCI/H\/JICKI/IMI/I COMOKYJIbTYPHBIMHA n AYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLIMATU3AIMM 00yUYarOIIUXCSl.

JImuaOCTHBIC PE3YIbTATBl OTpaXarOT TOTOBHOCTH 06yanOHIHXC${ PYKOBOJACTBOBATLCHA
CUCTEMOM TTO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJI€AU, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayKH B JXW3HU COBPECMCHHOI'O O6III€CTBa,
CHOCOOHOCTH BIIaJIETh JIOCTOBEpHON MH(OpMaIMel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpolcTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJCTABICHUs] O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIIeI0BATENbCKOM, TBOPUYECKONM M JPYrUX BUAAX JAEATEIbHOCTH, T'OTOBHOCTU K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPHU BBINOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B Ipoliecce ITOH y4yeOHOH NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATH CcBOE MOBCACHUC W IIOCTYIIKHM CBOHUX TOBapHHleﬁ C IO3WIMKU HPABCTBCHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MMOCIEACTBUM OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABIECHHUS O  BEUIECTBE M  XMMHYECKOM  peakiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTABIIAIOIME OCHOBY IS



NOHUMaHMsl  CYIIHOCTM HAy4HOH  KapTWHBl MMpa, IpEACTaBI€HUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX pPa3BUTHUS IPUPOABI, B3AUMOCBS34X YEIOBEKA C IPUPOJHOM CpPENoil, O PO
XUMUH B II03HAHUM 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIIGHBIC MOTHUBBI, HAIIPABJICHHBIC HA IIOJIyYEHHUE HOBBIX 3HAaHUM 10 XHMHH,
HeoOXoauMble Ul OOBSACHEHHS HaOJIOJaeMbIX IIPOLECCOB U SBJIEHUMN, II03HABATENIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIC HABBIKOB CAaMOCTOSITEIbHON paboThI
C y4e€OHBIMH TEKCTaMHM, CIIPABOYHOH JUTEPAaTypOW, NOCTYHMHBIMU TEXHUYECKMMM CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEepec K OOYyYEHMIO M IO3HaHUIO, JIFOOO3HATENbHOCTh, FTOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MIPOCKTHONH M HCCIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

OCO3HAaHHE UEHHOCTU JKH3HHM, OTBETCTBEHHOI'O OTHOIIECHHA K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKWU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIUEK (YMOTpeOJIEHUs] aJKOTOJs, HAPKOTHKOB, KYpPEHHS), HEOOXOAMMOCTH COOIIOIACHUS
npaBuil 0€30IacCHOCTU HpU OOpallleHMM ¢ XMMHUYECKMMM BELIeCTBaMU B OBITY U peajbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii  Tpyaa pa3IudHOro poJia, YBaAKEHHUE K
TpyAy W pe3yibTaTaM TPYLOBOM JAEATEIbHOCTH, B TOM 4YHUCIE Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUU
NPOJIOIDKEHUS 00pa30BaHUSI C YYETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW Mpo(hecCHOHAIBHONW JEesITeIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAILHON Cpesie;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

HKOJIOTMYECKHU 1[€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUE LEHHOCTH 3JI0POBOr0 M 0e30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHUXMYECKOMY 3I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJl 0€30MacHOTrO MOBEAECHUS MpU paboTe C BEleCTBaMH,
a TAK)K€ B CUTYyAIUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIHOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUU XUMHHM, IS pelleHus
3a/1a4, CBA3aHHBIX C OKPYXKAIOILIEH IPUPOIHON CPENOH, I MOBBILIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
IIOCPEJICTBOM METOJ0OB XMMUH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIJIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUN, rUNoTe3a, GakT, cUCTEMa,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEAMETOB (pOpMUPOBATH NMPEICTaBICHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHbIe AEUCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3soBble Jorn4yeckue nNeMcTBUs:



YMEHHS MHCIONb30BaTh IPUEMBI JIOTMYECKOIO MBIIUICHUS IIPH OCBOCHUM 3HAHUMU:
pacKpbIBaTh CMBICI XMMMUYECKHX MOHATHM (BBIAEJNATH MX XapaKTEpHbIE IPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCTIONH30BATh HOHATHS Ui OOBSCHEHUS
OTIENbHBIX (DAaKTOB U SIBIICHHM, BBIOMpaTb OCHOBAHMA M KPUTEPUM MJs Kiaccu]UKanuu
XUMHUUYECKHX BEILECTB U XMMUUYECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CICCTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKJIIOUEHUS;

yMEHUE NPHUMEHATh B MpOLEcCe MO3HAHUSA MOHATHS (IPEIMETHbIE M MEeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHu4yeckass ¢GopMyina M YpaBHEHHE XHMHYECKOH peakluud — NpU pElIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHUX MOJEIBbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIC CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLECCaX U SIBJICHUSIX.

ba3zoBble nccienoBarebCKue 1eHCTBHUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKkK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUS THUIOTE3bl IO IPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

npuoOpeTeHue OmbiTa MO IUIAHUPOBAHHIO, OpraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/10M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (HOopMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEIAEHHOTO OIIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH(OPMALIMIO PA3IMUHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOJYyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIONYJISpHAsI IUTEpaTypa
XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHble TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE NPUMEHSTh Pa3IMuHble METObI U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BBITOJIHEHUS YU€OHBIX M MIO3HABATEIbHBIX 3a7a4
OnpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIB30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (OpMy mHpeacTaBiIeHUS
nH(pOpMallUl ¥ WIUIIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcciaeloBaTenbCKOM
NeSITeIbHOCTH HH(POPMALIMIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIILCKOTO X03WCTBA M TPaHCIIOpTa
Ha COCTOSIHME OKPY KaroIEeH IPUPOJHON Cpebl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora M (WiM) AMCKYCCHH) TIO CYIIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIITOJHEHHS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATH MOJyYE€HHBIE PE3yJIbTaThl TO3HABATENBHOM JEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAejNaTh IMPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OIbITa, J1a0OPaTOpHOW pPAabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOEKTA);



YMEHHUS y4eOHOIrO COTPYAHHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOW MO3HABATENbHOU U
HCCIIEIOBATEIbCKON JIEATENIbHOCTU TPH PEIICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHCHHOW pabOThI U IpyTue).

PeryasiTUBHbIEe yHHBepcaibHble yueOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO OMPEACTATh LENH AeSITeIbHOCTH, JIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOosiee 3¢G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJyYeHHUS HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIIUIX, OLICHUBATh COOTBETCTBUE MOJYUEHHOTO pe3ysbTaTa 3asBJICHHON 1Ienu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPE3YNbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil pabodeid mTporpaMMoil, BBIIEISIOT: OCBOSHHBIC
oOydJaromuMuCs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHS», BUABI JESITEIFHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIPETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konmy oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHI: aTOM, MOJEKYJa, XUMUYECKHM
9JIEeMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIEeCTBO, CMeCh (OZHOpOIHAS U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCHTEIbHAs aTOMHas WM MOJEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJII XUMHUYECKOTO
JJIEMEHTAa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJIb,
3JIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
PEaKIHii: peakIui COSAMHEHUS, PEaKIIUH Pa3NIOKECHHS, PEaKIMH 3aMEICHHS, PEaKIN
0o0MeHa, 9K30- ¥ DHIOTEPMUYECKHE PEaKIINH, TETUTOBOK dPPEKT peakiny, siIpo aToMa,
AIIEKTPOHHBIN CJION aTroma, aTOMHas OpOWTanb, PaguyC aToMa, XUMHYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAs KOHIIEHTPAIHS) B paCTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMYECKHX MOHSATHH U NPUMEHATH 3TH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U MX TPEBPAIICHUN;

® UCMOJb30BATh XUMHUECKYIO CHUMBOJHMKY JJsi COCTaBIeHHS (OpMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e ONpeneNsITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETICHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJICHTHasi U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpeiBath cMmbici Ilepuonuueckoro 3akona J[. M. MeHneneeBa: 1eMOHCTPUPOBAThH
NOHUMaHHE TMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT MX
nojoxenus B Ilepuomnyeckoil cucTemMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUYEHUsI, 3aKOHa ABOTaIpO;

e ONHCHIBATh M XapakTepu3oBaTh Tabmuunyo Gopmy Ilepmommdeckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3NnuyaTh MOHSATUS «IJIaBHas moArpymnma (A-rpymma)» u



«tobounas moxarpynma (b-rpynma)», mameie u OonbIIMe TEPHOIbI, COOTHOCHTH
0003HaueHMsI, KOTOphle UMetoTcss B Tabauie «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue UX MO0 JICKTPOHHBIM CIIO0SM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMHUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMYHbIX YCIOBHSIX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa 1Mo (opMylie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

MPUMEHSTh OCHOBHBIC ONEpAIMU MBICIUTEILHON NEATEIbHOCTH — aHAllu3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAaCCU()UKALUIO, BBIABICHHE MPUYHHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUH,
€CTECTBCHHO-Hay4YHbIE  METOJAbl  TO3HaHWs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHBII U MBICTICHHBIN);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYI0Hl U  J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpaIlEHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBJICHHUIO
pPacTBOPOB C OINPEAECIEHHON MacCOBOM JI0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHXK U IPyTHUe).

K konny oOyueHus B 9 kiacce ImpeaMETHBbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHUS, XUMHUYECKass PEaKIUs, XMUMHUYECKas
CBSI3b, TEIUIOBOM 3P (PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaKklUUd HMOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAsl CBA3b
(koBaJleHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMuecKas peleéTka, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, MpeleibHO JOINyCTUMAs
xoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISI COCTaBIeHHMS (OpMYa BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;



OTpE/CNATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCy COCNMHEHUH 1o GopmynaMm, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsj HOHAa MO0 XUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIMMUCHIBATH U XapakTepu3oBaTh TabiauuHyro dGopmy [leproguueckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rjaBHas moarpynma (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCiIo AMEKTPOHOB U PACIPEeNIeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHU B HU3MEHEHHUU CBOWMCTB DJIEMEHTOB U HX
COEMHEHUI B IpeJenax MalbIX MEPUOJIOB U TIABHBIX MOJATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTEIICHEeH OKUCIICHHUS XUMHYECKHUX JJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iast OMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPAaBHEHUU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOUUALMU KUCIIOT, HIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIUid,
MOJATBEPXKJAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBAaMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

MPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO I MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA Mo (hopMysie COeTMHEHHs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOHN peakinu;

coOnroAarh MpaBuia MOJb30BAHUS XHMMUYECKOM TMOCyIoM M JabOpaTopHBIM
o0opy/moBaHuEM, a Takke MpaBuiIa OOpalleHUs C BEIIeCTBAMHU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYCHHIO
¥ cOOMPaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MPOBOANTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOPHA-, OpoMHa-, MOAHMI-, KapOoHat-, ¢ocdar-,
CWJIMKaT-, Ccyib(}ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS WM WOHBI H3y4EeHHBIX
METAJIJIOB, MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMYECKHUX BEIIECTB;
MIPUMEHSATh OCHOBHBIE OTIEPAIMH MBICIUTEIBHON JESITEIPHOCTH — aHAW3 U CHUHTE3,
CpaBHEHHME, 0000IleHHEe, CHCTEeMAaTH3allhi0, BBISIBICHHWE MPUYUHHO-CIEICTBEHHBIX
CBsI3eM — JUIS M3y4YCHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKIMid, €CTECTBEHHO-



Hay4yHble METOAbl IMO3HaHHUA — HaOJIOAEHUE, U3MEpEHUe, MOJEIUPOBaHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoxa.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIIUU
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
N s :
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snewemos VAspyars Ason focgopui | 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
| S s . | , Bk
' ) PYTIEL poA https://m.edsoo.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 httos://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubnrorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
KU3HM yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax 1mo3HaHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<Il’3a3z[eneHI/Ie cﬁeceﬁ (Ha mpumepe 1 bubmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa 1 bu6mmoreka [IOK



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

BelecTB. XuUMHU4eckas (hopmyia.
BajieHTHOCTh aTOMOB XMMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bubmuorexa [JOK

1 OTHOCHTE IbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [JOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Breraucnenns komrdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUAM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIOTIETUCT. O6O6YI_:I.ICHI/IC u Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopuu ZIquOMBIHIJ'IerH(iTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TornuBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bogopona. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus: BOAOPOa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



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

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
35 dOu3nvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
MHJIUKATOpaXxX https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputess.
37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmorexa [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHas pabora Ne2 o reme bubmuorexa [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOWCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOCTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
. ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
r
8 sancenn neoprammiccran. Brmorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U cCUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
5 "Ocomie iacent neopraniceix b orera LIOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
IT
5L | umamcsun snewenon,Homme o Brmorer LLOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX 3eMeHTOB /[[. .

https://m.edsoo.ru/00ada52c¢
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Menpeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
Ctpoenue 3J1eKTPOHHBIX 060JIO‘-ICKU Butmnorexa LOK
95 aToMoB 3J5ieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubnnoreka [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHas bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmuorexa [JOK

peakmuu

https://m.edso0.ru/00adb076
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bubmuoreka [JOK

64 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | ermmmerionteiome |
CBS3En https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHUH
2 EBOIZCTB xiMquCKHX 3JICMEHTOB 1 bubmmorexa LIOK
) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [JOK
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlTousiTHE O CKOPOCTH XUMUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTepOTeHHBIX PEaKIIUIX
IlousTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecu#. PaKTOPHI, BIUSIONINAE 1

Ha CKOPOCTh XUMUYECKON PEeaKINU

https://m.edsoo.ru/00adc28c
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1 IIOJIOKCHUEC XHUMHUYCCKOI'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 <<PI')CHIGHI/I6 BKCHpepI/IMeHTaJ'II)HI)IX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponbHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
PEaKIuy B PaCTBOPAX»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. bubnmoreka [JOK
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOIyUEHHE,
RMITECICHE CEOHCTER, TOTYHEHH https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «IEI)OJ'I eHue COIjIHHOﬁ KHCJIOTBI bubmmorexa LIOK
YEHI S 07 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Bbruunciienus mo ypaBHEHUsIM
21 XUMHUYECKUX eazp Wi, €CIIM OJUH bubmorexa LIOK
PAIIL, A https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B N30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo1opo/1, CTpOEHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
5 https://m.edso0.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 (pmni[emnl; u XI/II\IZI/I‘ICCKI/IC bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY>Karollen cpeibl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoU I0JIU

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpPaHEHHE B IIPUPOJIC bubmmorexa LIOK
pactpovIp PHPOAS, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE bubmmorexa LIOK

> HOIYHE https://m.edso00.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
o | Dot e
yqu > YA https://m.edso0.ru/00adf180
€ro CBOMCTBY

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnnorexka [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

T e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHMSIMU a30Ta
o .0 \Y

33 (p(())cc(%)(()) pHaﬂKISII:?n((I::: (b(I())I/II):I/I(‘lez:IIC/II/Ie u Bu6miorexa LIOK

P o https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20
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35

Yraepon, pacripocTpaHEHHE B

npupoae, Gpuznueckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcunel yriaepona, ux pu3snveckue

1 XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bu6nmoreka [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTnueckas padora Ne 5.

Pemenne OKCIICPUMCHTAJIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHUS)

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf?2

42

43

KonTponbnas padota Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edso0.ru/00ae103e
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MeTaJUI0B. MeTtaiuinueckas CBsi3b U
MeTaJlJIn4ecKasi KpUcTaInyecKas
pemérka. @u3ndyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso0.ru/00ael1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edso00.ru/00ael1278
47 [IlenouHbIEe METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ael15e8
50 Baxnelinme coenMHEHNS KIS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTH BOJBI U CITIOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso0.ru/00ae3de8
METJJIbI U UX COCAUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJCPKUT TpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakiuu
61 O06o001meHre U CHCTEMAaTH3aIIHs
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCcTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






