


HHOACHUTEJIBHASA 3AIIMCKA

IIporpaMMa mo XUMHHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI COCTaBJIeHA Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwmsl, peactaBieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBE (hemepaibHON pabodeil MporpaMMBI
BOCTIHTAaHUS U C YYETOM KOHIICTIIINHU TPEnoaBaHus ydeOHOro mpeaMera «XuMHUs» B 00pa30BaTEIbHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MPECTaBICHUE O HENsIX, o0MIel cTpaTernu 00y4eHns, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMINXCS CPEACTBAMH YYEOHOTO IpeIMeTa, YCTaHABIUBAeT 00s3aTeNbHOE IMpeIMEeTHOe
collepkaHue, mpeayCMaTprUBaeT paclpeiielieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHE TIO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHH, OMNpPEIENIeT KOJIMYECTBEHHBIE W KadeCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHUs, PEKOMEHIYEMYIO TIOCIEN0BATEIHbHOCTh M3YUCHHS XUMHH C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBS3€H, JOTHKH Y9e0HOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH O0ydarommxcs,
OTIpeZieIIeT BO3MOXXHOCTH TIPEAMETa ISl pealn3aluy TPeOOBaHMA K pe3yibTaTaM OCBOSHHS OCHOBHOMN
o0pa3oBaTenbHONH TPOTrpaMMBl Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a TaKkKe TpeOOBaHWUH K
pesyabpTaTam OOydYeHHMsT XMMHH Ha YPOBHE LeNieil M3yueHHWs MpeMeTa W OCHOBHBIX BHJOB y4ueOHO-
MO3HABATEIBFHOM JIESTETHbHOCTH 00YYalOUIerocs IO OCBOSHHIO YUEeOHOTO COJePIKaHMsL.

3HaHWEe XWMHH CIY)KUT OCHOBOW Ijisi ()OPMHPOBAHHS MHPOBO33PEHUSI O0ydarolierocs, ero
NPEACTABICHU O MaTepUalbHOM EAMHCTBE MHpA, BAXKHYIO POJIb WIrparoT (GopMUpyeMble XHMHUEH
NPEACTABICHUSI O B3aMMONPEBPAIICHUSAX OJHEPrUH, OO0 DBOJIONMU BEUIECTB, O MYTSIX pEIICHUs
TI00ABHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPIEeTHUECKOU, MUIIIEBON U
9KOJIOTHUECKON 0€301MacHOCTH, TPOOIIEM 3/IPaBOOXPAHECHHSI.

N3yuenune xumun:

CIOCOOCTBYET peanHu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (DOPMHUPOBAHUS KYJIBTYPHI
JIMYHOCTH, e€ 001IeH U QyHKI[MOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJI B ()OPMHPOBAHKE MBIIIICHUS 1 TBOPUYECKUX CIIOCOOHOCTEH 00y4JaromunXcs, HABBIKOB
UX CaMOCTOSITENbHOW YYEeOHOH JeATeNIbHOCTH, JKCIIEPUMEHTANBHBIX W HCCIENOBATENbCKAX YMEHHHH,
HEOOXOIUMBIX KaK B IIOBCETHEBHOM KH3HHU, TaK U B TPOPECCUOHATEHON IEATENbHOCTH;

3HAKOMHT CO CIEMU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO B3IUIsia Ha
€IMHCTBO TPHPOJBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM JTAalloM B ()OPMHPOBAHUH E€CTECTBEHHO--
HAYYHOU IPaMOTHOCTH 00YYalOIINXCs;

CHocoOCTByeT (OPMHUPOBAHHUIO [IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
NpUpPOJIe, K YEIIOBEKY, BHOCUT CBOM BKIIA/I B OKOJIOTHYEeCKOe 00pa3oBaHue 00yYatoIuXCsl.

JanHble HanpaBieHus: B 00y4YeHHH XUMHUHM 00€CTIeYrBatOTCs crieluuKoil cosiepkanusi y1eOHOro
npeaMeTa, KOTOPBIN SIBISICTCS MEeJarorMueckKy alalTHPOBAHHBIM OTPaKCHUEM 0a30BOM HayKH XMMHUHU Ha
ONPEAEIEHHOM JTane €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOrO o0OmIEro oOpa3oBaHHs OpPUEHTUPOBAaH Ha OCBOCHHE
00y4JalIUMHUCS CUCTEMBI TEPBOHAYAIBHBIX IOHATHH XWMHHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAUUMBIX MMOHSATUH OpraHU4YeCKOU XUMUHU.

CrpyKTypa coliepXaHusi IpOrpaMMBbl IO XUMUHU CPOPMHUPOBaHA HA OCHOBE CHCTEMHOTO IIOJIX0/a K
e€ nzyuennto. CoziepKaHHe CKIJIQJBIBAETCS U3 CUCTEMBI MTOHATHI O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U
CHCTEMBI MTOHATUH 0 XUMHUYECKOH peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHW30BaHbl MO MPUHLUITY
MOCIIEA0BATENBHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUUECKUX MPEICTaBICHNN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOT'O 3aKOHa XUMHU;

— YUYEHHSI O CTPOCHUH aToMa U XHMHYECKOW CBSI3H;

— MPEACTaBICHUN 00 MEKTPOJIMTHYECKON TUCCOILMALIH BEIIECTB B PACTBOPaXx.

TeopeTnueckue 3HaHUS paCCMATPUBAIOTCS HA OCHOBE AMIIMPUUECKH MOJTyUYEHHBIX H OCMBICIIEHHBIX
(aKkTOB, pa3BUBAIOTCS MOCIEIOBATENFHO OT OJHOTO YPOBHS K APYTOMY, BBITONHA PYHKIMH OOBICHEHUS



U TIPOTHO3HPOBAHHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAKTHUYECKOTO NMPUMEHEHHS W TIOJIyYEHUS
M3y4aeMbIX BEIECTB.

OcBoeHre MporpaMMbl M0 XUMHH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMUYECKOU
COCTaBJIAIONIEH HAyYHOW KapTHHBI MUpa B JOTHKE €€ CUCTEMHOM NMPUPOABI, LIEHHOCTHOTO OTHOILIEHUS K
HAayyHOMY 3HAHMIO U METOJaM IO3HaHHMA B Hayke. M3yueHue XMMHH HPOMCXOIUT C IPUBICUYEHUEM
3HAHWI W3 paHee M3YUYCHHBIX Y4eOHbIX mpeaMeToB: «Okpyskaromuii mupy», «bruonorus. 5—7 knacce» u
«Dusuka. 7 Kjaccy».

[lpy u3y4eHWH XUMHUU TPOUCXOAUT (POpMUpOBaHHE 3HAHWUN OCHOB XHUMHYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOW KyJBTYpBHI. 3ajada y4eOHOro mpeaMeTra COCTOUT: B (POPMUPOBAHWUU CHCTEMBI
XUMUAYECKUX 3HAaHUM — BaXHEWIIMX (DAaKTOB, MOHITHUH, 3aKOHOB M TEOPETHUYECKUX TOJOKEHHIA,
JOCTYITHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METO/aM IO3HAaHUSl NMPU W3YyYCHHH BEIIECTB W XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMEHUH W WX NPUMEHEHHH B y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEI0BATEIHCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBIJI 0€301MacHOT0 0OpaIlleHHs C BEIECTBAMH B TIOBCEIHEBHOM JKU3HHU.

[Tpu n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue LeNH, Kak:

— (QopMHpOBaHWE WHTEIUIEKTYAIbHO PAa3BUTONW IJIMYHOCTH, TOTOBOM K CcamMo00pa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIEHOMY TPUHATHIO PENISHWA, CIIOCOOHOW aganTHpOBaThCi K OBICTPO
MEHSIOIIIMCSI YCIIOBHUAM JKU3HU;

— HampaBJICHHOCTh OOYYEeHHS] Ha CHCTEMaTH4ecKkoe TNpuoOIIeHHe oOydalomuxcs K
CaMOCTOSITETIbHOM TMO3HABATENBbHOW JESTENbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (OPMUPYIOIINM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUWY;

— o0ecrmieueHHe  YCIIOBHH, CIOCOOCTBYIOIMIMX TMPHUOOPETEHUIO  OOYYAaIOMIMMHCS  OIBITA
pa3HOOOpa3HO JEATENBHOCTH, T[O3HAHWS W CaMOTIO3HAHWS, KIIFOYEBBIX HABHIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCaIbHOE 3HAYCHNE JIJIS PA3TIMYHBIX BUIOB ACATEIHHOCTH,

— (dopmupoBanue obmel QyHKIIMOHATIBHON M €CTECTBEHHO-HAYYHON T'PAMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSICHATH U OLIEHUBATH SIBJIICHHS OKPY KAIOLIET0 MUPA, HCIIOJIb3ys 3HAHUS U OTIBIT, TIOy4YEeHHbIE
MpU M3yYeHUH XMMHH, MPUMEHATh MX INPH PElIeHHH MpoOjeM B MOBCEAHEBHOH KU3HU W TPYIOBOM
JIeSTeIbHOCTH;

— ¢opMupoBaHHEe y O0OYYaOIIUXCS TYMAaHUCTHYECKHUX OTHOIICHWH, ITOHHUMAaHUS IIEHHOCTH
XUMHYECKHUX 3HAHWUHU U BBIPAOOTKU HKOJIIOTUYECKH IIeJIeCO00Pa3HOT0 MOBENEHUS B OBITY W TPYIOBOMH
JIEATEIIbHOCTH B IIEIISIX COXPAHEHHUSI CBOETO 3JI0POBBS I OKPYKAIOIIEH IPUPOIHON CpeIbl;

—pa3BUTHE MOTHBAIlUM K OOYUYEHHIO, CITOCOOHOCTEH K CaMOKOHTPOJIIO W CAaMOBOCIIHTAHUIO Ha
OCHOBE YCBOEHHs OOIICYETOBEUYEeCKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQuis u
HaNpaBJICHHOCTH JIaIbHEHIIETO 00yUeHHS.

OOmee 49McIO YacoB, OTBEAEHHBIX JUIS M3YyYEHHS XHMHUHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBnseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJelnto), B 9 kiacce — 68 yacos (2
yaca B HEJIEITIO).



COJEP)KAHUE OBYYEHUSA

8 KUIACC

IlepBoHayanbHble XUMHYECKHE MIOHATHUS

IIpenmer xumuu. Ponb XuMuM B JKM3HU 4YejOBeKa. XUMUS B CUCTEME HayK. Tena M BellecTsa.
Ou3nvecKre CBOWCTBA BEIIECTB. ATperaTHoe COCTOsHHE BemiecTB. [loHsATHE 0 MeTogax MO3HAHUS B
xuMun. YncTeie BemecTBa U cMech. CIocoObl pas3iesieHus CMeceit.

ATOMBI W MOJIEKYJbl. XUMHAYeCcKue 37eMeHThl. CHMBOJB XUMHUYECKHX 3JIeMeHTOB. IIpocTeie n
CJIOKHBIE BEIIECTBa. ATOMHO-MOJIEKYJISIPHOE YICHUE.

Xumugeckass (opmyna. BaleHTHOCTP aTOMOB XWMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTENbHAs aToMHAas macca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca. MaccoBas
JTOJISl XUMUYECKOTO DJIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBA, MAacchl M 4YHCIA
CTPYKTYPHBIX €IUHUI] BemecTBa. PacuéTel o popmynaM XUMUYIECKIX COCIMHEHUH.

Ousnveckre ¥ XUMUYECKHE SIBICHUS. XUMHUUECKasl peakius U e€ MpHu3HaKU. 3aKOH COXpaHeHUs
Macchl BEIIECTB. XUMHUYECKHe YypaBHeHUs. Kiaccudukamuss XUMHUYECKHMX peakiuid (CoeanHEeHH,
pasioKeHHs, 3aMEICHHUs, 0OMEHa).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKON MOCYI0H, MpaBUiIaMu paboThl B 1a00paTopuu U NpuéMaMu oOpaleHus
¢ nabopaTopHbIM 00OpyJOBaHHEM, H3y4Y€HHE U OINUCaHWe (U3MYECKHX CBOWCTB 00pa3LoB
HEOpPraHMYeCKUX BEIECTB, HaOdroneHne (uindyeckux (IUIaBICHWE BOCKA, TasHUE JbJla, pacTHpaHUe
caxapa B CTyIIKe, KHTICHHE W KOHJICHCAIIU BOABI) U XUMHUYECKHX (TOPEHUE CBEYH, POKATMBAHNUE MEIHOM
MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHUCJIOTOH) SIBICHHH, HAONIOJCHHE M OIUCAHWUE IPH3HAKOB
MIPOTEKaHUsI XUMUUYECKUX peakluil (pas3iokeHne caxapa, B3auMOIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Gapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOICHCTBHE JKelie3a C PACTBOPOM COJIH
menu (I1), u3yyenne cmocoOoB pazaeneHus cMecei: ¢ MOMOIIBI0 MarHuTa, QUILTPOBaHKE, BhIIIAPUBAHME,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEJACHUE OYUCTKU IOBAPEHHON CONM, HAOIIOJCHUE W OIKCAHWE
pe3yNbTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHe MoJeien
MOJIEKYJT (IIapOCTEPKHEBBIX).

BaxHeililue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopos — anemeHT u pocToe BemecTBo. Haxoxaenue
KHCJIOpOJIa B IpUpoJie, PU3HYecKre U XUMUYECKUe cBoiicTBa (peakimu ropenust). Oxcunel. [Ipumenenue
kuciopona. CrocoObl TONydeHHs KHCIOpojAa B J1a0OpaTopuM W MPOMBIIUIEHHOCTH. KpyroBopor
Kucioposia B mpupoze. O30H — aJutoTponHast MoJU(HUKALIUS KHCIOPO/a.

TermnoBoit  3PQeKT XUMHUECKOW peaklud, TEPMOXUMHYECKHE YpaBHEHHS, 9JK30- W
SHAOTEPMUYECKHE peakud. TOIMBO: yroib W MeTaH. 3arps3HeHHe BO3AyXa, YCHJICHHE MapHHUKOBOTO
a¢dexTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHnT m mpoctoe BemiecTBO. Haxoxnenwe Bozopona B mpupoje, pusmueckne u
XUMHYECKHE CBOWCTBA, MPUMEHEHNE, CIIOCO0B! oy4deHust. KuciaoTer u comm.

Momnsipablit 00BEM Ta30B. PacuéThl MO0 XHMUYECKUM YPaBHEHUSM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurenb. PactBopsl. HackllieHHbIE U
HEHACBIILICHHBIE PacTBOpPbl. PacTBOpUMOCTH BEWIECTB B BOJE. MaccoBasi 0l BELIECTBA B PacTBOPE.
Xumugeckue cBo¥cTBa Boabl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOIE U B XKU3HU YeioBeKa. KpyroBopot
BOJIBI B PUPO/IE. 3arps3HEeHNe MPUPOAHBIX BoA. OXpaHa W OYUCTKA MPUPOJHBIX BOI.

Knaccudukanuss  Heopranmdeckux  coeamHenuit.  Oxcuapl.  Kmaccudukaiuss — OKCHIOB:
cojieoOpasyroniie (OCHOBHBIC, KHCIIOTHBIE, aM(OTEepHbIE) M HecosieoOpasyromue. HomeHkiatypa
okcu1oB. Dr3nyeckre u XUMHYECKHE CBOMCTBA OKCHUIOB. [lomyueHne okcumoB.

OcHoBanns. Knaccubukanmsi oCHOBaHU: METOYN M HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
ocHoBaHUH. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonyuenune ocHOBaHUI.



Kucnotsl. Kimaccudukarus kucnot. Homenknarypa kucnor. @usndeckne U XUMHYECKUE CBOMCTBA
kucnot. Psa akruBsHoctu metamuioB H. H. bekerosa. [lonyueHnne Kucior.

Conu. Homenknatypa coneil. @usndeckue 1 XMUMU4Yeckle cBocTBa conell. [lonydenue conen.

['eneTrueckast CBSI3b MKy KJIaCCaMU HEOPTAHUYECKUX COCTUHCHUI.

Xumuueckuii IKcnepumenn .

KaueCTBCHHOE OIPENICIICHUE COJICP)KAaHUS KHUCJIOpOJa B BO3MyXe, INOJIy4YeHHe, COOUpaHuE,
pacro3HaBaHUE M U3yYEHUE CBOMCTB KUCIOPOa, HAOIIOACHNUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOIOM
W YCJIOBHS BO3HUKHOBCHHS W TPEKpaIlleHUs TopeHus (IoXkapa), 03HaAKOMJICHHE ¢ 00pa3liaMy OKCHJIOB U
ONKMCAaHWE WX CBOWCTB, IMOJYYCHUE, COOUpaHUE, pAClO3HABAHME W H3YYCHUE CBOMCTB BOJOpOJA
(ropenue), B3auMonelicTBHe Bomopoiga ¢ okcugom wmeau  (ll)  (Bo3MOXHO —uCHONB30BaHUE
BUJICOMAaTEPUAIIOB), HAOIIOICHHUE 00Pa3IlOB BEIIECTB KOJIMYSCTBOM 1 MOJIb, UCCIIEIOBAHUE OCOOCHHOCTEH
PacTBOPEHMsI BELIECTB C Pa3IUYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OMpPEACHEHHOM
MacCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJIBI C METaUIaMH (HATPUEM U KaJIbIIUCM)
(BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHATIOB), HMCCICAOBAHUE OOpPAa3IOB HEOPTaHWYECCKHX BEIICCTB
pa3IMuYHBIX KJIACCOB, HAOMIOACHHE M3MCHEHUSI OKPACKH MHIUKATOPOB B PACTBOpPAX KHUCIIOT M INEIOYCH,
u3ydeHue B3aumojeicTBus okcuaa meau (ll) ¢ pacTBopoM CepHO# KHCIOTHI, KHUCIOT C METaJUIaMH,
peakiuii HeuTpaau3aluuy, IoJTy4eHHe HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHUE OJJTHOTO METAJIA JPYTUM
U3 pacTBOpaA COJH, PEIICHHE dKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeilre kinacchl HEOPraHMIeCKUX
COCIMHEHUI.

IHepuonuyecknii 3axkoH u Ilepumoamueckasi cucremMa xumMuuyeckux iementos /. M.
Menpaeneea. Crpoenne aromMoB. XuMUYecKass CBfA3b. OKHCIUTEILHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble MOMBITKK KIACCU(PUKAIMN XUMHUYECKHX JJIeMeHTOB. l[loHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIENOYHBIE W MIENIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCHIBI U THAPOKCHIIBI.

[lepunonuueckuid 3akoH. [lepuonuueckas cuctema xumuueckux sneMeHtoB [. M. Menneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopMbl [leproanueckoil cCHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
U. Menneneesa. [lepuoasl u rpynmnel. @usndeckuil CMBICI HOPSIKOBOTO HOMEPA, HOMEPOB MEPUOA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOoEHHE 3JIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummudeckux dnmeMmeHToB [lepuommueckoit cucremsl JI. . MeHneneesa.
XapakTepucTuKa XHMHYECKOrO 3JIEMEHTa Mo ero mnojoxxkeHuro B llepumommueckoit cucreme . W.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMsI paJuyca aTOMOB XUMHYECKUX OJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rPYIIaM U NEPHOJAM.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuognmyeckod CHCTEMBI XMMHUYECKUX 3JEMEHTOB IS
pa3BuUTHUS HayKH U npakTuku. [. V1. MenneneeB — y4€HbIN U rpaXIaHUH.

Xumudeckas cBsi3b. KoBasieHTHast (TIOJSpHAs W HEMOJSIPHAs) CBSA3b. DJEKTPOOTPUIATELHOCTh
XHMHYECKUX 3J1eMeHTOB. IOHHAs CBSA3b.

Crenerp okwucieHus. OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE peaknuu. IIporecchl OKHUCICHUS Hu
BOCCTaHOBJICHUS. OKUCITUTEIN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKchepumenm:

M3y4eHHne 00pa3I[OB BEIIECTB META/UIOB U HEMETAJ/UIOB, B3aMMOJCHCTBUE T'MIPOKCHIA I[UHKA C
pacTBOpaMH KHCJIOT M IIeJouYeid, NPOBEICHUE OIBITOB, WIIIOCTPUPYIONIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX pEaKIMii (TOPEHUE, PEAKITNH PA3IIOKCHHUSI, COSTHHCHIIS).

Meosrcnpeomemmnuie ceasu

Peanuzarus MEXNIpeaMETHBIX CBSI3CH MPH M3YYEHUH XMMHU B 8 KJIACCE OCYIIECTBIIICTCS depe3
HCITOJIB30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHATHUN, TaK U ITOHATHH, SBJISIOMNXCS CUCTEMHBIMH
JUISL OTAENBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OOmue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAYYHBIA (aKT, TUIOTe3a, TEOpHUs, 3aKOH, aHaJM3,
CHHTE3, KiaccupUKalus, NePpUOAUMYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHME, H3MEpEHHE,
MOJIENb, ABJICHHE.

®uzuka: Matepusi, aToM, NEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIbI, paJHOAaKTUBHOCTD,
MOJIEKyJa, DJEKTPUYECKUI 3apsii, BEIecTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEecTBa, ras,
¢u3nuecKue BEMMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MJIaHeTHl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, neixanue, buocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKas peakuusi

Ilepuonnueckuit 3akoH. Ilepuonnyeckas cucrema xumuueckux snemeHtoB Jl. M. Menneneesa.
CrpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEpPUOOB, KalMs, KajblMsl M HUX COEIWHEHUM B COOTBETCTBHM C IIOJIO)KEHHUEM DJJEMEHTOB B
[Tepuoauueckoil cUCTEME U CTPOEHUEM UX ATOMOB.

CrtpoeHue BemecTBa: BUIbl XMMHYECKOM CBsI3U. THIBI KPUCTAIIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Knaccudpukanms u HOMEHKJIATypa HEOPTaHMUYECKMX BEIIECTB. XMMHUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIMXCSL K  pa3iIMYHBIM  KjlaccaM HEOPraHWYeCKHMX COeAMHEHUH, TeHeTHYecKas CBs3b
HEOPraHWYEeCKUX BEIIECTB.

Knaccudukammss XMMHYECKHX pEakIWid 10 pPa3IWYHBIM TpH3HAKaM (10 YHCIYy W COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3(QeKTy, Mo HM3MEHEHHWIO CTETeHEeW OKWCIICHUS
XUMHYECKHAX DJIEMEHTOB, 10 OOpaTHMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U DHAOTEPMUYECKHE
peaxIum, TEPMOXUMUIECKIE YPaBHEHUSI.

[lonsitTue o ckopocth xumudeckod peaknuu. [lorsTne 00 00paTHMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHsTHEe 0 TOMOTEHHBIX W TETEPOTeHHBIX peaknusax. [loHsATHEe O KaTaim3e.
[lonsiTe o XwMHu4YecKoM paBHOBecHH. (DaKTOPBI, BIUSIONINE HA CKOPOCTh XMUMHYECKOW pEakiuud U
MOJIO’KEHHE XUMHYECKOTO PAaBHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  JJIEKTPOHHBIH  OamaHCc  OKHCIUTEIHHO-
BOCCTaHOBUTENHHOU peaknnu. CoCTaBlIeHNE YpaBHEHUIH OKUCIHUTEIBHO--BOCCTAHOBUTEIFHBIX PEaKIUil ¢
WCIIONb30BaHUEM METO/Ia YIEKTPOHHOTO OanaHca.

Teopust SIEKTPOIUTHIESCKON TUCCOUAINH. DICKTPOIUTHI M HEAJNIEKTPOIUTH. KaTnoHbI, aHWOHBI.
MexaHU3M TMCCONMAIY BEIIECTB C PAa3IIMYHBIMU BUIAMU XUMHUYECKOW CBs3U. CTETeHb TUCCOIHAIIHH.
CunbHbIE U cadble AIEKTPOIUTHL.

Peaknum moHHOTO OOMEHa. YCNOBHSI TPOTEKaHHWs PEaKIHMid HOHHOTO OOMEHa, TOJHBIE W
COKpami€HHblE WOHHBIE ypaBHeHHs peaknuii. CBOWCTBA KHCJIOT, OCHOBaHMH M COJed B CBeTe
NPEACTaBICHUH 00 3NIEKTPOTUTHYECKON nucconmanuu. KadecTBeHHbIe peakuuu Ha HOHBL. [loHAtme o
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJIEISIMA KPUCTAJIUTMYECKUX PEIIETOK HEOPTaHWYECKNX BEIIECTB — METAIJIOB U
HemeTaioB (rpaduTa W amMmasa), CIIOKHBIX BEIIECTB (XJIOpHIIA HATPHsI), UCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTH  XHMHUYECKOW peakiuh OT  BO3JEHCTBUS  pa3IM4HBIX  (HAKTOPOB,  HCCIETOBaHUE
3JIEKTPOTPOBOJHOCTH PACTBOPOB BEIIECTB, IIpoIlecca IUCCOIMAIMM KHCIOT, IIeJo4Yell u conel
(BO3MOYKHO HCIONIB30BaHHE BHUIEO MaTEPUANIOB), MPOBEAEHHE OIBITOB, WJUTIOCTPUPYIOMIUX MPU3IHAKU
MPOTEKaHUsl Peakiyii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BBIIACICHHE ra3a, oOpa3oBaHHE BOJIbI),
OTIBITOB, WLTIOCTPUPYIOIINX MPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakIuii (TOpeHne, peakiun
pas3ioXeHHs, COEAMHEHHS), pPaclo3HaBaHWE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBIO KadeCTBEHHBIX
peaxiuii Ha HOHBI, pelIeHNe YKCIIEPUMEHTANBHBIX 3a7ad.



HemeTtaabl 1 MX cOeTHHEHHSA

OOmast xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CtpoeHne U Qpu3ndeckre CBONCTBA MPOCTHIX BEUIECTB — IaJOreHOB. XMMUYECKUE CBOICTBA
Ha MpUMepe XJiopa (B3auMOAeHCTBHE C METAIUIAMHU, HEMETaJlIaMH, IienodaMu). XiopoBonopos. ComsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, MONydeHHe, NMpuMeHeHue. J[eHcTBHe XJiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BaskHeie XJIOpuasl U UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 31eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapakTepHbIE
crenieHn okucieHus. CtpoeHue W (pu3MUYecKHe CBOWCTBA MPOCTBHIX BEIIECTB — KHCIOPOJA W CEPBI
AnnotponHble MoAudUKaUK KUCIOpoJa W cepbl. XHUMHUYecKkue cBoiictBa cepbl. CepoBomopor,
CTpoeHHue, (QU3MYeCKHe M XUMHUYECKHe CBOHCTBAa. OKCHABI Cepbl KaK MPEACTaBUTENH KHUCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHYECKHE CBOMCTBa (0OOIIME Kak MpeICTaBUTEINs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKIMH, JIEeXKallde B OCHOBE MPOMBIIUICHHOTO crocoba
MOJy4YeHus] cepHol KHUcHOThl. [Ipumenenue cepHoil kucioTbl. CoiM CEpHOM KUCIIOTHI, KaueCTBEHHAs
peakius Ha cyibgaT-uoH. HaxoxaeHue cepbl U e€ COCIUHEHHUN B MPUPOAC. XUMHUYECKOE 3arps3HCHUC
OKpY’Kalolled cpeasl COSNMHEHUSIMH cephl (KUCIOTHBIE NTOXAM, 3arps3HEHHE BO3IyXa M BOJOEMOB),
CIOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTCTIEHN OKHCICHUS. A30T, paclpocTpaHEHHE B TNPHUPOJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
Kpyrosopor azora B mnpupoje. AMMHUAK, ero (U3MUECKHE M XWMHUYECKHE CBOMCTBA, MOJYy4YEHHE U
npumenenue. Cond aMMOHHMS, MX (U3UYECKUE W XMMHYECKHE CBOMCTBA, MpuUMeHeHHe. KadecTBeHHas
peaxiusi Ha WOHBI aMMOHHS. A30THasi KHCJIOTa, €€ TMonydeHue, (U3NYecKue W XUMHYECKHE CBOWCTBA
(oOmme kak MpencTaBUTENs Kiacca KHCIOT W crernuduueckne). Vcmomp3oBaHNe HUTPATOB W COJEH
aMMOHHS B Ka4yeCTBE MHHEPAIbHBIX YIOOpeHWH. XWMHYECKOe 3arpsi3HEeHHEe OKPYXKArolled Cpeiabl
COCMHEHISIMA a30Ta (KUCIIOTHBIE IOXAW, 3arpsA3HEHHE BO3[AyXa, MOYBBHI W BOJ0EMOB). Docdop,
aiotponHele Moaudukamu docdopa, puznueckue U xumudeckue coiicrsa. Okcua ¢docdopa (V) u
¢dochopras kucnora, Ppu3NUECKHe U XUMHUYECKHE CBOWCTBA, monydeHne. Mcmonb3oBanue ¢ocdatos B
KaueCTBe MUHEPAIBHBIX YIOOpEHUIA.

Oo6mas xapakrepucTuka meMeHToB IV A-rpynmnel. OcoOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIS
CTETICHH OKHCIICHHS. YTJIepPO/l, aJUIOTPOITHBIE MOTUPHUKAIINH, PACIIPOCTPaHEHUE B MPUPOJIe, Ppr3ndeckue
U XUMHYeCKue cBoicTtBa. AmcopOrus. KpyroBopor yriiepoga B mpupoge. OKCHABI yriiepoia, WX
¢u3nYecKne U XUMUYECKHE CBOWCTBA, NEHCTBHE Ha XMBBIE OPraHWU3MBI, TOJy4YeHHE M TMpPHMEHEHUE.
DKOJOTHYecKre MpoOIIeMBl, CBSI3aHHBIE ¢ OKcHmoM yriepona (IV), rumoresa rmo0abHOTO MOTEIUICHUS
KITUMaTa, MapHUKOBBIN A (deKT. YTOoNbHAS KUCIOTa U €€ CONU, MX (PU3NYEeCKHe U XUMUIECKIE CBOWCTBA,
nmoslyueHue U npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHaT-WOHBL. Vcnois3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEITbCKOM XO3SICTBE.

IlepBoHavanbHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COSIMHEHHSIX yriiepoaa (MeraH,
9TaH, 3TUJIEH, alleTUIICH, STaHOJI, TIMLEPUH, YKCYCHas Kucyiota). [IpupoaHbie MCTOUHUKH YTIEBOAOPOIOB
(yromp, npupoAHBI ra3, He(Tb), MPOLYKTHl HX MepepadoTku (OeH3WH), UX pOJib B OBITY U
npoMmbIIeHHOCTH. [loHATHE 0 GMONOTHYecKH BaXKHBIX BEIIECTBAX: JKHUpax, OeNKax, yrieBoJax — M UX
POJIH B )KM3HU UYelioBeKa. MaTepualibHOe eJUHCTBO OPTaHUYECKUX M HEOPTaHHYECKUX COCTUHEHU.

Kpemuuii, ero ¢usndeckne M XUMHUYECKHE CBOWCTBA, MoNydeHHe W mpumeHeHune. CoeqruHeHUs
KpemHHsI B mpupoge. OO6mue mupenactaBieHuss o0 oxcunme kpemaust (V) m KpeMHHEBOW KHCIOTE.
CuHKaTel, UX UCIOJIb30BaHUE B OBITY, B MPOMBINIICHHOCTH. BaxkHele cTpouTenbHbIe MaTepHabI:
KepaMHKa, CTEeKJO, IIeMEHT, OeToH, kene300eToH. IIpobiembr 6€30mMacHOrO0  MCIOIL30BAHUS
CTPOUTENLHBIX MaTEPHAJIOB B IOBCETHEBHOM KHI3HH.

Xumuueckuii IKcnepumenm .

u3yueHne O0O0pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEJICHHE
KaueCTBEHHBIX pEaKIHWi Ha XJIOPHI-MOHBI W HaONIOJEHHWE TPU3HAKOB MX NPOTEKAHUs, OIIBITHI,
oTpaxaromue (U3Ndeckne ¥ XHUMHUYECKHE CBOMCTBA TalOreHOB W HMX COCJUHEHUI (BO3MOXKHO
WCITOJIb30BAaHUE  BHUJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oO0pa3laMyd  XJOpPHAOB  (TaJIOTCHHIOR),



03HAKOMIICHUE ¢ 00pa3liaMu Cephl U €€ COCTUHEHUSAMHU (BO3MOXHO HCIIOIh30BAaHHE BHUCOMATEPHUAIIOB),
HaAOJIIOJICHUE TIpollecca OOYIJIMBaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI,
U3YYCHUE XMMUYECKUX CBOMCTB pa30aBICHHOIN CEpHON KHUCIIOTHI, MPOBEJCHUE KAaUECTBCHHON pPeaKiuy Ha
cynb(haT-uoH U HaOJIOJCHUE NpU3HAKa e MPOTEKaHHW, O3HAKOMIICHHE C (PU3NYCCKHMHU CBOWCTBAMU
aszota, hocopa U UX COeAMHECHUH (BO3MOXKHO HCITOJIL30BAHUE BHJICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (HocopHBIX YIAOOpEHUH, MONy4YeHHEe, COOMpaHUe, PACIO3HABAHWE W W3yYCHUE CBOWCTB aMMUakKa,
MPOBEJICHUE KAa4YECTBEHHBIX PEAaKIMi Ha WOH aMMOHHUSA M (ocdar-uOH U U3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUE KOHICHTPUPOBAHHOW a30THOM KHCIOTBI C MeAbl0  (BO3MOXKHO
WCIOJb30BaHUE BHJICOMATEPHUAIIOB), U3yUEHUE MOJCNel KPUCTAUIMYECKUX PEmETOK anMasa, rpadura,
¢yiepeHa, 03HaAKOMIJICHHE C MTPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEUICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHUE, cCOOMpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIICKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-WOHBI U WU3YYCHUE MPHU3HAKOB KX
MPOTCKaHUS,  O3HAKOMIICHHE C  NPOAYKIUEH  CHIMKATHOM  HPOMBIIUICHHOCTH,  pEIICHHE
JKCIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHeime HeMeTauIbl B UX COCTUHEHUS.

MeTa/iibl U MX COETHHEHUS

OO01mas XxapakTepUCTUKAa XMMHUYSCKUX 3JICMEHTOB — META/UIOB HA OCHOBAaHUM HMX IOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux 3neMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHHe
MeTauioB. MeTainueckasi CBSI3b M METATMYECKAass KPUCTAJUIMYeCKass periéTka. DIEKTPOXUMHUCCKHIA
psAA HanpsbKeHWH MeTauioB. Du3Mueckue M XUMHUYSCKHE CBOWMCTBa MeTayuioB. OOmue Croco0b!
MOJIy4eHUs] MeTaJIOB. [IOHATHE O KOPPO3MH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, 9yTyH, JIOPATIOMUHAN, OPOH3a) ¥ MX MPUMEHEHHE B OBITY M MPOMBIIIJICHHOCTH.

[lenounble MeTaybl: monoxeHue B llepuogumyeckoil cucreMe xumuueckux snemeHTtos [, U.
MengeneeBa, CTpO€HHE HX aTOMOB, HaXOXJIeHUE B Tpupoze. OU3ndeckne U XUMUYECKHUEe CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne meloYHbIX MEeTalIoB
U UX COCIUHEHUN.

[[lenouHO3eMeNbHBIE METAJUIBI MarHWM W Kalblui: mojoxeHwe B Ilepuomuueckoil cucreme
xuMHuueckux 3emMenToB Jl. V. MenzaeneeBa, cTpoeHHE UX aTOMOB, HaX0XIeHHE B mipupojie. Dusndeckre
¥ XUMHYECKHE CBONCTBA MarHusl W Kalblus. BaxHeimme coequHEHHS Kanblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuonnyeckoil cucreMe xumuueckux 3neMeHToB . . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B mnpupoae. Dusnveckne W XUMHUYECKHE CBOMCTBA aIlFOMUHUS.
AmMoTepHbIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B Ilepmoanueckoit cucreme xumuueckux 3neMmeHtoB [. M. Mennpeneesa,
CTpOEHHE aToMa, HaxXxOXJeHue B mnpuponae. dm3mdueckne W XUMHUYECKHE CBOHCTBa kene3a. OKCHIBI,
ruapokcunbl u conu xkenesa (I1) u xenesa (I11), ux cocras, cBolicTBa U MONyYEHHE.

Xumuueckuii IKCnepumeHm:

O03HAKOMIIEHHE C 00pa3llaMd METAJUIOB M CIUIABOB, MX (DU3MUYECKUMHU CBOMCTBaMH, U3yYEHUE
pE3yNIbTaTOB KOPPO3WU METAIUIOB (BO3MOXKHO HCIIOJB30BAHUE BHICOMATEPHAIIOB), OCOOCHHOCTEU
B3aMMOJICHCTBUSL OKCHUJA KaIbIUS W HATPUS C BOJOH (BO3MOXXHO HCIOJIH30BAHHE BHJIEOMATEPHUAJIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOABI, IIpolleccCa TOPEHHS JKele3a B KHCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUICOMATEPHAIIOB), TPU3HAKOB TPOTEKAHUS KAa4eCTBEHHBIX PEaKIINii Ha MOHBI: MarHus,
KaJIBIIHSI, JTFOMUHUS, InHKa, xene3a (1) u xenesza (111), menu (1), Habmonenne u omucaHue MPOIIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KarbOusd (BO3MOXHO  HWCITOJI30BAaHHE
BUJICOMATEPUAIIOB), HCCIIeI0BaHNE aM(pOTEPHBIX CBOMCTB T'MIPOKCHIA aTFOMUHMS U THIPOKCHIA LINHKA,
pereHne SKCIePUMEHTAITFHBIX 33]1a4 110 TeMe « BakHeHIe MeTauIbl M BX COSTUHEHUS.

XuMus 4 OKpYsKAOUIas cpeaa

BemectBa 1 MaTeprainbl B IOBCETHEBHON JKM3HHU 4YeloBeKa. be3omacHoe UCTOIB30BaHNe BEIIECTB
M XUMUYECKHUX peakuuid B ObiTy. [lepBas moMOIIs Ipy XUMHUYECKHIX 0XKOTaX U OTPaBICHUSIX.

XYUMHUYECKOe 3arpsi3HeHHe OKpyXKaromell cpensl (mpeaenpHas AOMyCTHMasi KOHIEHTPAIUs
BemecTs, Aanee — [1JIK). Poib xuMuu B pemieHUN SKOJIOTHIECKUX MTPOOIeM.



Xumuueckuil IKcnepumenm:

u3y4eHne o0pas3ioB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

Mesicnpeomemnuie céasu

Peanu3zanus MeXNPEIMETHBIX CBSI3CH NMPH M3YYCHHH XMMHH B 9 Kilacce OCYILISCTBISICTCS 4epes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHITHUI, TaK Y TIOHATH, SBIISIOIIUXCS CUCTEMHBIMU
JUISL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO--HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC TOHATHS: HAay4HBIH (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, Kiaccu(uKaims, MepuoIMIHOCTb, HAONIOJCHHE, JKCIICPUMEHT, MOJCIMpPOBaHHE, H3MEpEHHE,
MOJI€JIb, SIBICHUE, ITAPHUKOBBIN A (PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI, PAJANOAKTHBHOCTD,
MOJICKYJIa, DJICKTPUUSCKUI 3apsii, NPOBOAHUKH, MOJYINPOBOJHHUKU, JAWUDICKTPUKH, (OTOIICMEHT,
BEILIECTBO, TeNO, O00BbEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, pacTBOP, PacTBOPUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIAaBbl, (DU3MUYCCKUEC BEIUYUHBI, CIMHUILI M3MEPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

buonorust:  gortocunTe3, aApixaHue, Ouocdepa, dKocucTeMa, MHHEpaNbHBIE yHOOpeHus,
MHKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TMTATEIIbHBIC BELICCTBA.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJHBIC PECYPCHI.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATDI

JImgaHOCTHBIE pe3yIbTaThl OCBOSHHS IIPOTPAMMBI OCHOBHOTO O0IIIEro 0Opa3oBaHUs JOCTHTAIOTCS B
xo/le OOy4eHHs XMMHU B €IWHCTBE Y4eOHOW W BOCIHTATENbHOH AESTEIHbHOCTH B COOTBETCTBUHU C
TPAIWIIMOHHBIMA POCCHUHCKHMH  COIUOKYJIBTYPHBIMH W  JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIM,
MIPUHATHIMH B OOII[ECTBE MPaBIWIIaMH U HOPMAMH MTOBEIECHHUS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS M COIMATTU3AIIIHN 00YyJIarOIINXCSl.

JImaHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCA PYKOBOJCTBOBATHCS CHCTEMOMN
MMO3UTHUBHBIX ICHHOCTHBIX OPUEHTAINN W PACIIHPEHUE OIBITA ACITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
JacTH:

1)naTpuoTu4ecKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTypHOMY, HCTOPHYECKOMY MW HaydYHOMY
HACJIEJTUIO, TIOHUMaHHS 3HAYEHUS XUMUYECKOH HAYKH B JKU3HU COBPEMEHHOTO OOIecTBa, CIOCOOHOCTH
BJIAQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTCUECTBCHHOIN XUMUH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHMSA

MIPEICTABICHUS O COIMAIBHBIX HOPMaX W MPAaBMJIAX MEKIMYHOCTHBIX OTHOIICHUN B KOJUICKTUBE,
KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIG3HOHM, y4eOHO-UCCIIE0BATENbCKOM,
TBOPYECKOW U JPYTHX BUIAX JEATSIILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM NEATCIbHOCTH
MPH BBINOJIHGHUU Y4YEOHBIX, IMO3HABATEIBHBIX 3a/1ay, BBIMOJIHCHUH XUMHUYCCKUX JKCICPUMEHTOB,
CO3/IaHUN YYEOHBIX MPOCKTOB, CTPEMIICHUS K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOMH
y4eOHOU JEeATeIIbHOCTA, TOTOBHOCTH OIICHHBATh CBOE IOBEJACHUE W TMOCTYIKH CBOMX TOBapHIICH C
MO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEACTBUMN TOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 TIO3HAHMS!

MHPOBO33PEHUYECCKHE TPEACTABICHUS O BEIMIECTBE M XHUMHYECKOM PEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABIISIONINE OCHOBY JIJISi IOHUMAHUS CYIITHOCTH HAyYHOM
KapTUHBI MUpA, MPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHS TMPHUPOJBI, B3aUMOCBS3IX
YeJI0BEKa C MPUPOTHOM CPeIoi, O POJIM XUMHUH B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO03HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIC HA MOJyUYEHHUE HOBBIX 3HAHUH 10 XUMHH, HEOOXO0IUMbIC
JUisi  OOBSICHEHUs HAOJIOaeMbIX IPOIECCOB U SBJCHHMA, IO3HABATEIbHOW, WH(POPMAIMOHHOW U
YUTATEIbCKOW KYJIBTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIBHON pabOThl C Y4EOHBIMU TEKCTaMH,
CIIPABOYHOM JINTEPATYPOM, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HHTEpEeC K OOY4YeHHI0 W TO03HAHMIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTh K
caM00Opa30BaHUIO, TIPOSKTHONH W HCCIEIOBATENhCKOW JEATENbHOCTH, K OCO3HAHHOMY BBIOOpPY
HANPaBICHHOCTH U YPOBHsI 00YYCHHUS B JaIIbHEHUIIIEM;

4)popMupoBaHus KyJIbTYPbI 310POBbS:

OCO3HAHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOILIECHMS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3I0POBBI 00pa3 KU3HU, OCO3HAHUE IMOCIEACTBUN M HETPUSATHE BPEIHBIX NMPHUBBIYEK (YHOTPEOICHHUS
AJIKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJTIOJIEHUS MPABIII 0€30TIACHOCTH TPH 0OpaIieHuu
C XUMUYECKHUMH BEIIECTBAMHU B OBITY U pEaNbHOH JKU3HU;

5)TpynoBoro BocnuTaHUs:

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuii u Tpya pa3IniHOTO POJIa, YBAKEHUE K TPYAY U
pe3ylbTaTaM TPYAOBOH NEATENIbHOCTHA, B TOM YHUCIIC Ha OCHOBE NMPUMEHEHUs MPEIMETHBIX 3HAHUU 10
XUMHH, OCO3HAHHBIA BBIOOp WHIWBUAYaIbHOH TPACKTOPHH TIPONOIDKCHHS OOpa30BaHUSA C YUYETOM
JUYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XWUMHH, OOINECTBEHHBIX WHTEPECOB M IOTPEOHOCTEN,
yCHemHoi Mpo(EeCCHOHANBHON NIEATEIIbHOCTH W Pa3BUTHUS HEOOXOAMMBIX yMEHUH, TOTOBHOCTBH
Al THPOBATHCS B PO(ECCHOHATBHOH cpele;

6)3K0JI0rMYEeCKOr0 BOCIIMTAHUSA:



JKOJIOTHYECKH TIeJIecO00pa3HOe OTHOIICHUE K MPHUPOJIC KaK UCTOYHHUKY XKU3HU Ha 3eMiie, OCHOBE
e€ cyllecTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO U 0€30mMacHOro oOpas3a KU3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (HU3UYECKOMY M IICHXMYECKOMY 3JIOPOBBIO, OCO3HAHHE IIEHHOCTH
COOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI NMpPH padoTe ¢ BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWS, IMOJIydaeMble TPU HM3YYCHHHM XUMUWU, JJIA pCEIICHHS 3ajad,
CBSI3aHHBIX C OKPYKAloLIeH MPUPOIHOU Cpeoi, AJisi MOBBLIMICHUS YPOBHS KOJOTUYECKON KYIBTYPHI,
OCO3HaHUs TJIO0ATBHOTO XapakTepa 3KOJOTHYECKHX MPOOJIEM M IMyTed HMX PEIICHHS ITOCPEACTBOM
METO/JIOB XUMHH, SKOJOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaTHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOU U COIIMAILHOMN MPaKTHUKE.

METANPEJIMETHBIE PE3YJbTATDBI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpPHs, IPUHIIHI, THIIOTe3a, (aKT, CHCTEMa, MPOIIECC,
JKCIICPUMEHT U JIPyroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MIO3BOJIIOT Ha OCHOBE 3HAHWH M3 ATHX MPEAMETOB (OPMHUPOBATH NMPEICTABICHHE O LEIOCTHONH HAYYHOM
KapTUHEC MHpa, U YHUBCPCAJILHBIC y‘Ie6HI)IC HCﬁCTBHﬂ (HO3HaBaTCJH>HI)IC, KOMMYHUKAaTHUBHEIC,
peryIsTHBHBIC), KOTOpble oOecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YI€OHOM NeITeTEHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCAJIbHbIE YUeOHbIe TeiicTBUS

Ba3oBble jJoruueckue qecTBUNA:

YMEHHS HCIIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHHUS TP OCBOCHHWW 3HAHWM: pPacKpBIBAaTh
CMBICTT XUMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C
IPYTHMH TIOHATHSMH), HWCIOJB30BATh MOHATHA i OOBSCHEHHS OTIENbHBIX (DAaKTOB W SIBICHUIA,
BEIOMpaTh OCHOBAaHWS W KPUTEPHH IS KIACCUPUKAIIMH XUMHUYECKUX BEIIECTB M XUMUYECKHUX PEaKIn,
YCTaHABIMBATh IMPUYUHHO-CICJCTBEHHBIE CBS3M MEXKIYy OOBEKTaMU H3Y4YCHHsS, CTPOUTH JIOTHYECKHE
paccyxaeHus: (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUSHYIS,

yMEHHE TIPUMEHSATh B TMPOIECCe TIO3HAHWS TMOHATHA (IIPEIMETHBIE W METalpeIMETHEIE),
CHUMBOIIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, IPE0OPa30BHIBATH MIUPOKO MPUMEHIEMbIE
B XMIMHHW MOJIENBHEIE MPEICTABICHNS — XUMHUYECKUH 3HAK (CHMBOJI DIIEMEHTa), XUMU4ecKasi opMmyia u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PEUIeHHH Yy4eOHO-TIO3HABATENbHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBISABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKU HW3Y4aeMBIX
O0OBEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKiuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3yUaEMBIX MPOIIECCaX U SBICHUSX.

Ba3oBble uccienoBaTebcKHe 1eHCTBUA:

yYMEHHE HCIONb30BaTh MOCTABICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Il (OPMUPOBAHUS THUIIOTE3bl 1O IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KICHHI;

MpHOOpPETEeHHE ONbITa [0 IUIAHUPOBAHUIO, OPraHW3allMd W TPOBEACHUIO YYEHUYECKHX
JKCIIEPUMEHTOB, YMEHHE HaOIIOJaTh 3a XOJOM TIpoIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3ynbraT, (GopMynupoBaTh O00OOLICHHS M BBIBOABI 110 pe3yJibTaTaM IPOBEAEHHOIO OIbITa,
MCCJICIOBAHMS, COCTABJIATh OTYET O MPOJICIIaHHOM paboTe.

Pa6ora ¢ undopmaiueii:

YMEHHUE BHIOMPATh, aHAJTM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIIUIO PA3ITUYHBIX BUJOB U (HOpPM
MIPEJICTABICHNUS, TTOIy9aeMyI0 U3 Pa3sHBIX WCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEPATypa XUMHUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE 1MOCOOUsI, pecypchl HTepHETa), KPUTUYECKU OIEHUBATH NMPOTHBOPECUHBYIO H
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMyHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe WHMOpMAIUU U
COOTBETCTBYIOIIUX MJAaHHBIX, HEOOXOMUMBIX JUIS BBHITIOJHEHHA Yy4YeOHBIX W TO3HABATENBbHBIX 3a7ad
ONpeNeNIEHHOTO  THMA, NpUOOpEeTEHHEe ONbITa B  OOJIACTH  WCIIONB30BaHUS  WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBNAJCHWE KyJNbTypOH AaKTHBHOTO WCIOJB30BAHMS Pa3TUIHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTHUMaNIbHYI0 OpMy NpeacTaBieHHs WHPOPMALUU U
WITIOCTPUPOBATh pellaeMble 3a/aud HECIOKHBIMH CXEMaMHM, [uarpaMMaMu, APYTUMH (QopMaMH
rpaduky 1 UX KOMOMHAIUSMH,

YMEHUE HCIONb30BaTh M aHAIW3UpOBaTh B IMpolecce Y4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENbCKOTO XO35MHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY:Karollel IpUpOAHOHN Cpeabl.

KoMMyHMKaTHBHBIEe YHHBepcaJIbHbIe y4eOHbIe JelCTBUA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOje Auanora U (WiIM) JUCKYCCHH) IO CYIIECTBY OOCYKIaeMOii
TeMBbI, ((OPMYITMPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BBHIMOJIHEHHS NPEATIOKESHHON 3a/1a4H;

YMEHMS TPEACTABIATh IMOMyUYEHHBIE Pe3yJbTaThl MO3HABATEIbHOW NEATENBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IMPE3CHTALUI0 PE3yJbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4E€OHOTO
MPOEKTa);

yMeHHsI Y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOW ITO3HABATCJIBHOW U
WCCIIEIOBATENbCKON JEATENbHOCTH TMPH PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4éTa OOIIMX
WHTEPECOB M COTJIACOBaHWS TO3UIMKA (0OCYXkaeHHus, OOMEH MHEHHSMHU, «MO3TOBBIC INTYPMEI,
KOOpJMHALIUS COBMECTHBIX JEHCTBHM, OMPEAECICHUE KPUTEPUEB IO OLICHKE KAaueCcTBa BBINIOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIe AelicTBUA:

YMEHHE CaMOCTOSITENIbHO OIpeNeNsTh Ledd JeATeNbHOCTH, IUIaHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBaTh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpaTh Hamboiee
3¢ (eKTUBHBIE CTIOCOOBI peIIeHUs] YIeOHBIX W MO3HABATEIBHBIX 33]]a4, CAMOCTOSATENBHO COCTABIISATh HITU
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUU 3aJaHUNA C YYETOM MOJTYyYEHUS
HOBBIX 3HaHMH 00 WH3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHUBATh COOTBETCTBUE
MOJYYEHHOIO pe3yibTaTa 3asBICHHOW LM, YMEHHE HCIOJIb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3aJlaHUM.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTEIBHOrO COEPKAHMUS, YCTAHOBIEHHOTO
JaHHOM (enepanbHON pabouell MporpaMMoi, BEIAEISIOT: OCBOCHHBIE O0YYalOLUIMMUCS HAay4YHbIC 3HAHMS,
YMEHUS U CIOCOOBI ACHCTBUM, crienu(pHIecKre 11 IPeAMETHON 001acTi « XUMUsD, BUABI JESTEIBHOCTH
[0 TOJYYEHUIO HOBOTO 3HAHMSA, €r0 WHTEPHPETALUH, NPeoOpa3oBaHUIO W NPUMEHEHHIO B PAa3JIMYHBIX
y4eOHBIX U HOBBIX CUTYaIUSIX.

K xonuy o0yuenus B 8 kiacce mpeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OPMHUPOBAHHOCTH y 00yUArOIMXCSl YMEHUI:

e  PacKphIBATh CMBICJI OCHOBHBIX XMMUYECKUX IOHITUI: aTOM, MOJIEKYJIa, XAMUYIECKUN JJIEMEHT,
MPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOIHAsI U HEOJHOPOAHAS), BaJICHTHOCTD,
OTHOCHUTENIbHAsI aTOMHAas M MOJIEKYJSIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHas
Macca, MaccoBas JO0JIi XUMHYECKOTO 3JIeMEHTa B COCAMHEHHM, MOJIAPHBIA O0BEM, OKCHI,
KHCIIOTA, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIEHMS, XHMHUYECKas
pe€aKkus, KHaCCHq)HKaI_[HH pealcum‘/'l: PCaKun COCOMHCHUA, pC€aKIHU Pas3IoKCHUA, pCaKIUN
3aMeIEeHNs], Peakui OOMEeHa, 3K30TePMHUYECKHE - W IHAOTEPMUYECKHE PEAKIUH, TETJIOBOMH
s dekT peakiyu, APO aTOMa, SJACKTPOHHBIN CJIOW aTOMa, aTOMHAask OpOMTaJIb, PaIuyC aToMa,
XUMHYCCKas CBA3b, MOJIApHasd W HEIOJAPHasd KOBaJICHTHAA CBA3b, HOHHAsA CBA3b, NOH, KATHOH,
aHUOH, PacTBOpP, MaccoBas JIOJIS BelIecTBa (MPOLIEHTHAsI KOHIIEHTPAIUs) B PaCTBOPE;

L] HWITIOCTPUPOBATHE B3aMMOCBSA3b OCHOBHBIX XUMHYCCKHUX MOHSITHHA U MIPUMEHATh 3THU NOHATHUA
IIpU OIMMCaHNU BCUICCTB U UX HpeBpaHIeHHﬁ;

e  HCIOJH30BAaTh XUMHYECKYIO CHMBOJHKY JIJISI COCTaBJICHHUs] (DOpPMYJ BEIIECTB M YpaBHEHUIA
XHMHUYECKUX PEeaKiIuii;

e  OIpEAETATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSAX, CTETIEHb OKHCICHHS
3JIEMEHTOB B OMHApHBIX COEAMHEHMAX, NPUHAIJICKHOCTh BEILECTB K ONpEeIEHHOMY Kiaccy



coemuHEHW 10 (opMysiaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHAas) B
HEOPraHUYCCKUX COCTUHCHUSX;

packpbiBaTh cmbici Ilepuonnueckoro 3akona [I. WM. MenneneeBa: €MOHCTPUPOBATH
MMOHUMaHUE TICPUONYCCKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX 3JICMEHTOB OT MX TIOJIOKEHUS
B llepnognyeckoil cucteMe, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
ATOMHO--MOJICKYJISPHOTO YUeHHUS, 3aKOHa ABOTaIpo;

ONKCHIBATh W XapaKTEPH30BaTh TaONUuHyro (Gopmy [lepnomuveckoli CHCTEMBI XUMHUYECKUX
3JIEMEHTOB: Pa3inyarh MOHATHS «TJIaBHAs MOArpymnmna (A-rpynmna)» ¥ «moOovHas MOArpyIna
(b-rpymma)», Maibie W OOJNBIIME MEPHOMABI, COOTHOCUTh 0003HAYCHUS, KOTOPHIC MMEIOTCS B
tabiune «[lepuomamueckas cucrtema xumuueckux oanmemeHtoB JI. U. MenxgeneeBay c
YHCIIOBBIMU XapPaKTCPUCTHKAMK CTPOCHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsi
a1pa, oOlIee YHCIIO ANEKTPOHOB U PACTIPEACTICHUE UX 0 AIEKTPOHHBIM CJIOSIM);
KJIACCU(UIIMPOBATh XUMHUYCCKUE FJICMEHThI, HCOPTaHUYECKHE BEIICCTBA, XUMUYCCKUE PEAKIIUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIIUX B PEAKIMH BEIICCTB, M0 TEIIOBOMY 3P deKTy);
XapaKTepHU30BaTh (OMUCHIBAThH) OOIIME XMMHUYCCKHUE CBOMCTBA BEIISCTB Pa3jIMYHBIX KJIACCOB,
MOATBEPXKIas ONHCAHWE MPUMEPaMU  MOJICKYJISIPHBIX  YPaBHEHHUH COOTBETCTBYOIIUX
XUMHUUYECKUX PEeaKIIUil;

NPOTHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KaueCTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MIPOTEKAHUS XUMHUECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa 1Mo (opMylle COeTUHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKON PEaKIIHH;

MPUMEHSATh, OCHOBHBIE OIEpPAlMd MBICIHUTENBHON AESITeNThHOCTH — aHalIW3 © CHHTE3,
CpaBHEHHE, O00O0IIEeHHEe, CHUCTEMATH3alNl0, KIACCH(DHUKAIMIO, BEHISBICHHE NPUIHHHO-
-CIIEZICTBEHHBIX CBSI3€d — JUIsi HM3YYCHHS CBONCTB BEIIECTB M XUMHYECKHX PEaKIUi,
€CTeCTBEHHO-HAay4HbIe METOJbl IO3HaHWs — HaONMIOJeHWe, W3MEpeHHe, MOIEIUPOBaHUE,
SKCIIEPUMEHT (PealbHbIA U MBICIIEHHBIN);

CJIeJTOBATh MIPABUIIaM TIOJIH30BAHHUS XUMHUECKOH ITOCY/I0i 1 JTa0opaTOPHBIM 000PYI0BaHHUEM, &
TaKk)Ke TMpaBWIaM OOpalleHus C BelIeCTBAMH B COOTBETCTBHH C WHCTPYKIUSAMHU 10
BEITIOJTHEHUIO  JTa0OpAaTOPHBIX  XUMHYECKHX OMNBITOB IO TIIOJIYYEHUID UM  COOMpaHHIO
ra3oo0pa3HbIX BeIIeCTB (BOIOpONAa ®  KHCIOPOJAa), IPHUTOTOBICHUIO PACTBOPOB C
onpeAenEéHHON MacCOBOHM JoJeld pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh M IPOBOJIUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PaCMO3HABAHHUIO PACTBOPOB IIEIOYEH M KHCIOT C IOMOIIBIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U JPYTHE).

K xonuy o0yuenus B 9 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OpPMHUPOBAHHOCTH y 00yYArOIMXCSl YMEHUI:

PacCKphIBaTh CMBIC OCHOBHBIX XUMHWYECKHUX MOHATUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJIa,
WOH, KaTHOH, aHHWOH, HPOCTOE€  BELIECTBO, CJIOXHOE  BEMIECTBO, BaJEHTHOCTb,
3JIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIICHMS, XMMHUYECKas pEaklusi, XUMUYECKAs CBSA3b,
TeII0BOM 3 ekt peakiuu, MOJIb, MOJIIPHBINA 00BbEM, PACTBOD, JICKTPOIUTHI, HEIJICKTPOJIUTHI,
SJIEKTPOJIUTHICCKAST TUCCOMMAINSI, PEaKIIMd HMOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOE
paBHOBecHe, OOpaTHMble M HEOOpaTUMbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peaKkiMyd, OKHUCIWUTEIb, BOCCTAHOBUTENIb, OKHUCIECHHE W BOCCTAHOBIICHHE, aJIOTPOIIHS,
aM(poTepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHASI, HOHHAS, METAJUTMIECKAs ), KPUCTATICCKAs
pemeérka, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XWMHMUYECKON pEakiuu, MpeaesibHO
nonyctuMas konuentpanus [1JIK BemiecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX TOHATHUN W MPUMEHSTH ITH MOHATHUSA
MIpY ONTMCAHUM BEIIECTB U UX MPEBPAIECHUN;

HCITOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (OPMYJ BEIICCTB M YpaBHEHWMH
XHMHYECKUX PEeaKiIuii;



ONpEACNATh BAJEHTHOCTh M CTENEHb OKHCIEHHS XMMHUYECKHX 3JEMEHTOB B COCAMHEHUSAX
Pa3IMYHOrO COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONpEACIEHHOMY KJIacCy COEIMHEHHUH 1o
dopmynam, BHA XUMHUYECKOH CBsI3M (KOBaJIGHTHAs, WOHHAs, MeTaJulMueckas) B
HEOpPraHMYEeCKUX COCAMHEHHAX, 3apA] HOHA MO XMMHYECKOW (opMmylie, XapakTep Cpeabl B
BOJHBIX PAaCTBOpaX HEOPraHWMYECKUX COEAUHEHMH, THUI KPUCTAIUIMUECKOM PEIETKU
KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona /. Y. MenneneeBa U AEMOHCTPUPOBATh €O
MOHUMAaHHWe: OMHCBHIBaTh U XapakTepu3oBaTh TabamuHyo Qopmy [lepuoamueckoil cucteMsbl
XUMHAYECKHX 3JIEMEHTOB: pa3jIndaTh MOHATHS «TJaBHas moArpymma (A-rpymnma)» u «mobouHast
noarpynna (b-rpynma)», mansie u Oonbplive MEpUOIbI, COOTHOCUTH 0003HAUCHHsS, KOTOpHIC
UMEIOTCSL B MEPUOJUYECKON TaONHIEe, ¢ YUCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB | 3apsi sApa, o0IIee YUCIIO AIEKTPOHOB U paclpeeeHue Hx
MO 3JEKTPOHHBIM CIJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
JJIEMCHTOB U HUX COGILI/IHGHI/Iﬁ B Mpeaciax MajibIX NCPHUOAOB U IVIaBHBIX MOATPYIIIL C y‘IéTOM
CTPOCHUA NX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHYCCKUC JICMCHTBI, HCOPraHMYCCKNUE BCIICCTBA, XUMUUCCKHUEC PCAKIITNN
(mo uucnmy W cocTaBy YYacTBYIOUIMX B PEaKUWH BEIIECTB, MO TeIUIOBOMY 3ddekty, 1o
W3MEHEHHUIO CTEIIEHEH OKUCICHUS XUMHYECKHUX SHGMGHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUUCCKUE XUMHUECKUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAasA OINHCAHUC MNpUMEPpaMH MOJICKYJIAPHBIX W HOHHBIX
YpaBHEHUIN COOTBETCTBYIOLINX XUMUYECKUX PEAKLIMIA;

COCTaBJISITh YPAaBHEHHUSI JIEKTPOIUTHYECKON JUCCOLMALIMH KUCIIOT, IEN0YEH U COJIEH, MOIHbIE
U COKpam¢HHBIE ypaBHEHUS pEakuii HOHHOTO OOMEHa, YpaBHEHHS  peaxiui,
MOATBEPKAAIONIUX CYLICCTBOBAHUE I'€HETHYECKOW CBSI3U MEKIY BEIIECTBAMH PA3IHYHBIX
KJIaCCOB;

pacKpbpIBaTh  CYUIHOCTb  OKHCJIMTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  MOCPEACTBOM
COCTaBIICHUSI AJIEKTPOHHOTO OajaHca 3THX peaKkInii;

MPOTHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUYECKUX MIPEBPALLECHUN B PA3IMUHBIX YCIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIAPHYI0 U MOJISIPHYIO MAacChl BEUIECTB, MACCOBYIO JOIIO
XUMHYECKOTO 3JIeMeHTa 1Mo (opMylle COeTUHEHHS, MAacCOBYIO JIONIIO BEIIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN peaKLuy;

cOOJIFOIaTh MpaBWIIa MOJIB30BaHUST XUMHUECKOM TIOCY/I0H U J1abopaTOpHBIM 000pyAOBaHUEM, &
TakKe MpaBuiia 00palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMU IO BBITOIHEHUIO
mab0paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHIO M COOMPaHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa 1 yrIIeKUCIIoro ras3a);

MIPOBOJUTE PEAKLUM, TOATBEP)KIAIOIINE KAauyeCTBEHHBIM COCTAB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IMYTEM XJIOPUI-, OpOMUI-, HOAUJ-, KapOoHaT-, docdar-, CUIHKAT-,
cynb(har-, THIPOKCUI-HOHBI, KATHOHBI aMMOHHS ¥ HOHBl HM3yYEHHBIX METaJLIOB,
MIPUCYTCTBYIOIIME B BOAHBIX paCTBOpPax HEOPraHMYECKNUX BEIIECTB;

IMPUMCHATb OCHOBHBIC OIICpalun MBICIIUTETbHOMN JACATCIIBHOCTH — AaHaJIu3 W CHHTEC3,
CpaBHEHHUE, 0000IIEHHE, CUCTEMATH3AIINIO, BBISIBIICHHE PUYUHHO-CIICICTBEHHBIX CBSI3CH — JIJIst
N3YUCHUA CBOMCTB BCUICCTB U XUMHWYCCKHUX peaKuHﬁ, €CTCCTBCHHO-HAYYHBIC METO/IbI ITIO3HAHWA
— HabmroZieHNe, H3MEPEHNE, MOIETUPOBAHIE, IKCIIEPUMEHT (peaTbHBINA M MBICIICHHBIHN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM (POBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazjnen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BertecTBa 1 XUMHUYECKHE bubnunoreka LIOK
1.2 15 1
peakuuu https://m.edso00.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2.BakHeiilne npeacTaBuTe/ Il HEOPraHHYECKUX BelleCTB
51 Bosnyx. Kucnopona. [lonsatue 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso0.ru/7f41837c
Bonopon.Ilonsitue o kucinorax bubnunorexa LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSX https://m.eds00.ru/7f41837¢c
24 OcCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

HWroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux djemeHToB JI. U. MenaeneeBa. CTpoeHune aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1emMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1.BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2.HemeTa/JIBI M HX COeTHHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' po https://m.edso0o.ru/7f41a636
KPEMHUU U UX COSANHCHUS
Hroro no pazneny 25
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Pa3zgen 3.MeTa/JIbI M MX COCAUHECHUSA

bu6nmoreka [IOK
A I 4
3 Obmue cBolcTsa MeTaNIOR https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B I 16
QXHENIINe METAIUIBL U UX COSIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMms 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoJu-Bo DJIeKTPOHHbIE
Ne Tema ypoka 4acoB Hara uudgposbie JdonmosaHuTeabHas
n/n H3YyUYEeHHUs oOpa3oBaTe/ibHbIE uHpopmanusa
Bceero
pecypchl
1 [Mpeamer xumuu. Posib XUMUU B J)KU3HU 4yelloBeKa. Tena u 1 Cenrsa0pr  Bubamnoreka IIOK §1-2, yip.3-5.c.6
BEILECTBA 1 - venens https://m.edsoo.ru/ff0d210c
[Mpaktuyeckas padora Ne 1 «IIpaBuiia paGoTsl B
2 nabopaTopuu U IPUEMBI OOpAILICHHSI C TaOOPATOPHBIM 1 1 - Henens bubmorexa [TOK Ctp.12-13
batop P patt patop A https://m.edsoo.ru/ff0d23dc P
000pyTIOBaHUEM»
Yucteie BemecTBa u cMecu. CriocoObl pa3ieneHus bubmuotexa [JOK
1 2 - 4 1-2,c.11
3 cMeceit feAct https://m.edsoo.ru/ff0d26ca 34, ynp.1-2.c
4 [IpakTrueckas padota Ne 2 «PUaSJIGJ'IGHI/IG cMmecel (Ha 1 2 - Henens bubnmnoreka [JOK C1p.19 - 20
pUMepe OYUCTKU TTOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
Ou3nyecKue 1 XUMUIECKHE SIBICHUS. XUMHYeCKast bubnmoreka [JOK
5 1 3- 6 1-3,c.24
peakius Heae https://m.edsoo.ru/ff0d37fa 36, ynp.1-3.¢
but6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 3 - Hexens https://m.edsoo.ru/Ffod2a6e §7, ynp.2-8,c.28
but6mmoreka [IOK
7 IT 1 4 - 8-9 .1-3,¢.36
POCTBIE U CIIOXKHBIE BEIIECTBA HeJens https://m.edsoo.ru/f0d2a6e §8-9, ynp.1-3,¢c
Xumuueckue 3neMeHTsl. OTHOCUTENbHAs aTOMHAs Macca. bu6muoreka [JOK §10-12,ymip.1-3,
8 1 4 - nenens
3HaKu (CHMBOJIBI) XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8 = c.41
9 3aK0H MOCTOSTHCTBA COCTaBa BENIECTB. XUMHUUECKast 1 OkTs0pB bubmoreka IIOK §13-
dbopmyna. OTHOCHTENbHAS MOJIEKYJISIPHAS Macca 1 - Henens https://m.edsoo.ru/ff0d2eae 14,ynip.15,¢.49
10 MaccoBast 105151 XAMHUYECKOTO DJIEMEHTA B COETMHEHUH 1 1 - nenens bubmmorexa LOK 315,,0anam
a g a https://m.edsoo.ru/ff0d350c 1-4,53
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bu6nuoreka [IOK

11 B 2- 16 .2-5,¢.58
QJIEHTHOCTh XMMHYECKHUX 3JIEMEHTOB Hezens https://m.edsoo.ru/f0d323c §16,ynp.2-5,¢c
bu6nmoreka [IOK
12 C 2- 17 1-7,¢.60
ocrtapiieHHE (GOpPMYJI MO BaJICHTHOCTH Hezens https://m.edsoo.ru/ff0d3a16 §17,ynp.1-7,¢c
bu6nmoreka [IOK
1 A - - 1 .1-3,¢c.62
3 TOMHO-MOJIEKYJISIPHOE YUCHHUE 3 - Henenst https://m.edsoo.ru/Ff0d2d50 §18,ymp.1-3,c.6
3aKOH COXpaHEHHsI MAacChl BEIIECTB. XUMHUECKUE bubnnoreka HOK §19-20,
14 3 - Henens
ypaBHEHUS https://m.edsoo.ru/ff0d3b88  ymp.1-5,c.67
Knaccudukanus XaMUYeCcKHX peakiuii (COeTMHECHHMS, bubmuorexa [JOK
15 4 - 21 1-3,¢.71
Pa3OKEHUs, 3aMEIICHUs, 0OMEHA) HeAem https://m.edsoo.ru/ff0d3f34 y2Lynp.1-3.c
16 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT. A - Heness bubnuoreka [JOK 3agaHue no
O00011IeHNE U cCUCTEMATU3AIMs 3HAHUN g https://m.edsoo.ru/ff0d40c4 TeTpaau
17 KonTpoubsnas padora Nel o reme «Bemectsa u Hos0opnb bubmuoreka [JOK 3asaHue no
XUMHYECKHE PEAKLIUN 2 - Henenst https://m.edsoo.ru/ff0d4290 TeTpaau
b K
18 KonuuectBo BemectBa. Monbs. MosnsipHas Macca 2 - Henesl hgsgg;tg;gﬁ /1005230 §36,ymp.3-5,c.122
19 Beruucnenus Koau4ecTsBa, MacChl vBemeCTBa o 3 - Hesens bubnmnorexka HOK §37.3a1.1-3..125
YPaBHEHUSAM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
20 Kucnopoa. CriocoOb! mosrydeHus: KUCI0poaa B 3 - Hexens bubnuotexa [JOK §22.y11p.4-7,0.75
1abopaTOPUN U TPOMBIIICHHOCTH. https://m.edsoo.ru/ff0d497a
Pu3nyecKne U XMMUYECKHE CBOMCTBA KUCIOpOAa
21 (peakuuu okucienus, ropenue). [lonstue 06p01I<[cpI ax 4 - genens bubmmorera LOK 323-24,
peard > TOPCHIE). Aax. A https://m.edso0.ru/ff0d4614  yrip.4-7,c.80
[Ipumenenue kucaopoa
99 Bo3gyx — cMmech ra3zos. Cocras Bo3ayxa. Kucinopox — 4 - wenens bubnuotexa [JOK §26-27 TecTsL,c.83
AJIEMEHT U MPOCTOE BeliecTBO. O30H https://m.edsoo.ru/ff0d448e
TenmoBoit Y PEeKT XUMHISCKON PEaKINU, ITOHITHE O
23 T MOXHMHI?iKOM aBHEHUU :I:K3o-H u Aetadps Bubmmorexa [IOK 3aAaHme no
P P ’ 1 - nenens https://m.edsoo.ru/ff0d4790 @ TeTpaau

SHAOTCPMUYCCKUX PCAKITUAX
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24 TomnmuBo (He(Th, YTroib ¥ METaH). 3arpsA3HeHne BO3AyXa, 1 - nenens bubnmoreka [JOK 3apaHve no
CIIOCOOBI €T0 MPEIOTBPAICHUS A https://m.edsoo.ru/ff0d4c4a TeTpaau
25 [IpakTudeckas padora Ne 3 mo Teme <<HOJI2/‘-IGHI/I€ u 2 - Henens bubnmnoreka HOK Crp.84
coOMpaHue KUCIOPO/ia, U3YYCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
Bonopoa — snemeHT u npocroe BemecTBo. Haxoxaenue Bbu6nuoreka [IOK
26 2 - Henens 28,ynp.2-5,¢.96
B IPUPOTE s https://m.edsoo.ru/ffodaddo 0> P2
DuU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIOPOA. bubnuorexa [HOK
27 3 - Hexe 29,ymp.3-5,¢.101
[Ipumenenue Bogopoaa HEACHA https://m.edsoo.ru/ff0d4dd0 329,ymp
28 [TonsaTue o KkucIOTaX M COJNISIX 3 - Henmens bubmorexa LHOK 3aparine no
A https://m.edsoo.ru/ff0d50d2 = Ttetpaam
29 [TpakTudeckas padora Ne 4 o Teme «HOin‘IGHI/Ie " 4 - wexens bubnnoreka [HOK Crp.102
cobupaHue BOJOpOa, U3yUYE€HUE €r0 CBOUCTBY https://m.edsoo.ru/ff0d4f42
) bubmmorexa [JOK
30 M i1 00 .3 A 4 - 38,3a1.2-4,¢.128
OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO Henens https://m.edsoo.ru/ff0d542e §38,3a1.2-4,c
31 Beruncnenus o6béMa, KOJIMYECTBA BEIIECTBA I'a3a M0 €T0 SAuBapn bubmorexa LJOK 3apaHve no
M3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY 2 -uenens  https://m.edsoo.ru/ff0d55a0 ~ TeTpaam
Brruncnenus 00EMOB ra3oB 1O ypaBHEHHUIO PEAKIIUU Ha b K
32 . P . peaxtt 2 - Henens nommorexa O §39,3an1.1-3,¢.130
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUI ra30B https://m.edsoo.ru/ff0d5708
33 dusndeckue 1 XUMHUIECKUE CBOMCTBA BOJIBI 3 - Henmenst bubmorexa [TOK 331-
A A https://m.edsoo.ru/ff0d587a  32,tectsl,c.109
bu6nuoreka [IOK 3agaHue no
34 CocraB ocHoBanuii. [To e 00 aTopa 3 - Hene
TaB OCHOBAIH HATH HHRaTopax HeACTA https://m.edsoo.ru/ff0d59e2 TeTpagu
Bopa xak pactBoputens. HacbllieHHbIE U
35 HEHACHIIICHHBIC PaCTBOPHI. MaccoBast 107151 BENIECTBA B 4 - nenenst bubmorexa [TOK §33,ymp3-5,c.113
IICHHBIC PACTBOPE. JlO1Is Bell . https://m eds00.ru/ff0d5b40 IR
pactBope
[IpaxTuueckas padora Ne 5 mo teme «lIIpuroroBnenue
.. . . bubmuorexa [IOK
36 PacTBOPOB C OMPEIEIEHHON MacCOBOM Toneit 4 - nepens Crp.118

PpacTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/ff0d5eba
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®deBpainb bubnmoreka [JOK
7 P 3 ,¢.4-9,c.116
3 CHICHHE 3aAat 1 - nenens https://m.edsoo.ru/ff0d4dd0 adatm.c ¢
38 KonTpoubsnas pa6ora Ne2 no reme «Kucnopon. 1 - Hexems bubnunoreka [JOK 3apaHue no
Bonopoxn. Boga» A https://m.edsoo.ru/ff0d6342 = TeTpaam
Okcupl: cocTaB, KiaccuduKaiys, HOMEHKIIATypa. bubmuorexa [JOK
39 2 - 40 Jdc.135
[Tomyuenue okcuaoB feAc https://m.edsoo.ru/ff0d664e 340, ymp.1e
. bu6mmoreka [IOK
40 X 2 - 40 .2-5,¢.135
MMHUYECKUE CBOICTBA OKCHIOB Hesens https://m.edsoo.ru/ff0d664e §40,ynp.2-5,¢
bubnuorexa [JOK
41 : 3- 41 .1-3,¢.139
OcHoBaHM: coCTaB, Ki1accu(pUKaIys, HOMEHKIAaTypa Hezems httos://m.edsoo.ru/f0d67ca §41,ynp.1-3,c
. . bubmuorexa [JOK
42 X 3- 42 .1-5,c.144
UMHYECKUE CBOIICTBA OCHOBaHUMN Hesens https://m.edsoo.ru/f0d67ca §42,ynp.1-5,c
43 AmboTepHble OKCHJIbI U THIPOKCHIBI 4 - wenens §43,ynp.3-5,c.148
44 Kucnotsl: coctas, knaccuukaius, HOMEHKIATypa 4 - wenens bubmmorexa LOK §44,ynp.1-4,c.152
' ’ HIL P A https://m.edsoo.ru/ffodfee2 S e
Mapt bubnmnorexka HOK
45 IT i 45 .2-5.¢c.155
OJIy4YeHHE U XUMHUECKUE CBOICTBA KUCIIOT 1-wemens  hitpsy/m.edsoo.ru/ffodfee? §45,ynp c
Counu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHUs, bubmorexa [JOK §46-47,
46 . 1 - wenens https://m.edso0.ru/00ad947
XUMHUYECKUE CBOMCTBA 4 yp.1-5,c.160
[IpakTuueckas padora Ne 6. Perenue bu6muoreka [JOK
47 AKCIIEPUMEHTAITLHBIX 3a71a4 10 TeMe «OCHOBHBIC KJIACCHI 2 - Henens https://m.edso0.ru/00ad9b7 Crp.165
HEOPTraHMYECKUX COCTMHECHUI» c
bu6nuoreka [IOK
['eneTHuecKas CBSI3b MEXIY KJIacCaMH HEOPTaHUIECKUX 3agaHue no
48 . 2 - Henens https://m.edsoo.ru/00ad9a5
COEMHEHUN 0 TeTpaau
bu6muoreka [JOK 3agaHue no
49 OO6o61ieHe U cucTEMaTU3alus 3HaHUI 3-Henmena  https://m.edsoo.ru/00ad9ch ~ Tetpaam, nosTopUTH

2

40-47
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Kountpoasnas padora Ne3 no teme "OCHOBHBIE KJ1acChl bubnmoreka [JOK 3apaHve no
50 . 3 - Henmens
HEOPraHWYECKUX COCTMHEHUN" https://m.edsoo.ru/00ad9ela | TeTpaau
51 [lepBble MOMBITKH KJIACCH(PHUKAIINNA XUMUYECKUX 4 - nenens bubnunoreka [JOK §49, Tectsi,c.172
aeMeHTOB. [IoHATHE O IrpyNIax CXOAHBIX JJIEMEHTOB https://m.edsoo.ru/00ad9ffa
Ile €CKHI Ile e e Amnpe
59 puoauyeckuii 3akoH u [leproauueckas cucrema npeJib bubnmoreka [JOK §50, Tectsl,c.176
xuMuueckux 3yemenToB . . MenaeneeBa 1 - enens https://m.edsoo.ru/00ada52c
bubnnoreka IIOK
53 I1 1- 51 .180
€pUObL, TPYIIIIHI, TOATPYIIIIBI HeAens https://m.edsoo.ru/00adas2c §51,Tecthl,C
bubnuorexa [JOK
54 Crpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tomnbl 2 - Hejens https://m.edsoo.ru/00ada34 §52,ymp.1-3,c.184
2
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnmnorexka HOK
55 2 - Hene 53,ymp.1-2,¢.188
ITepuonnueckont cucremsl [l. 1. Menneneena HEACHA https://m.edsoo.ru/00ada6bc 333,ymp
XapakTepHucTuKa XUMHUYECKOT0 dJIEMEHTA 110 €ro bubmmoreka [JOK 3anaHMe Mo
56 nontoxkeHuto B [lepuoauaeckoii cucreme 1. U. 3 - Hexens https://m.edsoo.ru/00ada8?2 TeTApa,u,m
Meneneena 4
3nauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKU
57 u npaktuku. /1. 1. MenneneeB — yu€Hsli, meiaror u 3 - Hexens bubmmorexa LOK §54,ynp.1-3,c.190
P A A J e A https://m.edsoo.ru/00ada96e VP22,
rpaXkIaHUH
DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XMMUYECKUX bubnuotexa [JOK
58 3- 1-2,c.1
DJIEMEHTOB HeAet https://m.edsoo.ru/00adaab8 335.ymp.1-2,¢.193
but6mmoreka [IOK
59 " 4 - 56 2-4,¢.198
OHHAsI XUMHUYECKasl CBSI3b HeAeIs httos://m.edsoo.ru/00adac34 §56,,ymip.2-4,c
60 KoBaneHnTHas nmonsipHas XUMHYECKasl CBS3b 4 - nenenst bubmorexa [TOK 3aparine no
p a https://m.edsoo.ru/00adaab8 | TeTpagmu
Maii bubmmroreka [JOK 3apaHue no
61 KoBanieHTHast HEMOsIpHAS XUMUYECKasi CBS3b
1 - memens https://m.edsoo.ru/00adaab9 | TeTpaau
62 CreneHb OKUCIICHUS 1 - Henens bubnuotexa [JOK §57,ynp.1-4,¢.202
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https://m.edsoo.ru/00adae28

bu6nuoreka [IOK

3agaHue no
63 OKHCTUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITHH 1 2 - Henenst https://m.edso0.ru/00adb07 reTpaay
6
bu6nuoreka [IOK
3agaHue no
64 OKHCIIUTEIHN U BOCCTAHOBUTEIIN 1 2 - Henend https://m.edsoo.ru/00adb07 reTpaay
6
bubmuorexa [JOK
65 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 3 -Hemend  https://m.edsoo.ru/00adb33 MosTopuTb 49-57.
C
KonTpoabHnas pa6ora Ned4 o reme «CTpoeHHE aTroma. bubmaorexa LIOK 3agaHve no
66 1 3-Hemens  https://m.edsoo.ru/00adb48
XuMHYeCcKas CBI3b) 6 TeTpaan
PesepsHblil ypok. O600111€HNE U CUCTEMAaTH3alIHs bubmorexa LHOK
67 . 1 4 - uenens https://m.edsoo.ru/00ad9ch
3HAHUN )
PesepsHblil ypok. O600111€HNE U CUCTEMAaTH3alHs bubnuoreka [JOK
68 1 4 -
3HAHUMN HeAe https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KUIIACC

KoJu-Bo JJIeKTPOHHBbIE
Ne JyacoB ara H(ppoBbIE ONOJIHUTEIbHAS
Tema ypoka cdacos /L ungp A
n/n U3YYeHU s oOpa3oBaTe/ibHbIE uHdpopmanusa
Bcero
pecypchbl
[lepuonnueckuii 3akoH. [lepuoauueckas cucrema CeHTA0pD bubmuoreka [JOK
1 1 MosTOp .Kypca 8 KA.
xumuueckux diemenToB . . MenaeneeBa 1-wuemens | https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHX bubmmoreka [IOK
2 . 1 1 - nenens MoBTop .Kypca 8 K.
3JIEMEHTOB MIEPBBIX TPEX MEPHOIOB https://m.edso00.ru/00adb6b6
Knaccudukanus 1 HOMEHKIaTypa HEOPraHMISCKUX bu6mmoreka [JOK
3 (uran yp p 1 2 - Henenst h MosTOp .Kypca 8 KA.
BEIISCTB https://m.edsoo.ru/00adb7e2
Buabl xuMu4eckoi CBA3M U TUIIbI KPUCTATUTMYECKUX bu6mmoreka [JOK
4 R 1 2 - Helenst MosTop .Kypca 8 KA.
peETOK https://m.edsoo.ru/00adbac6
Kountpoasnas padora Nel no reme «IloBTOpenue u
o 3agaHue no
5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3zieioB Kypca 8 1 3 - Hexens reTpagn
Kjaccay
Knaccundukanms XuMHYESCKHX PEAKITUN 10 Pa3IUIHEIM Bbubanorexa [IOK
6 ¢ P P 1 3 - Hexens B §1, ymp.1-5.
npu3HakaM. OKHCINTEIbHO-BOCCT. PEAKLIUN https://m.edsoo.ru/00adbch0
bu6mmoreka [JOK
7 TenmoBoit 3 PEeKT XUMHISCKUX PeaKIINi 1 4 - genens 2, yop.2-4.
oD peakt g https://m.edsoo.ru/00adcade 32, yip
IIonsatue o ckopoctu xumMuueckoi peakiuu. [lonsaTue o bu6mmoreka [JOK
8 P P 1 4 - nenens 1 §3, ynp.3-4
TOMOTE€HHBIX M T'€TePOrE€HHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
[Tonsarue o xummueckom paBHoBecuu. DakTopsl,
9 BIUSIONINE Ha CKOPOCTh XUMUYECKOH PEAKIIUU U 1 Oxcrabpe bubmmorexa [TOK §5, ynp.2-3
p p 1 - enens https://m.edsoo.ru/00adc28c > YHIp-
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
Teopus snekTponuTHUEeCKON aucconnanun. CHIbHBIC U but6mmoreka [IOK
10 p p a tat 1 1 - wenens 1 §6-8,TecThI

cJ1a0bIe 3IEKTPOITUTHI

https://m.edso0.ru/00adcd68
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bubmuoreka [JOK

11 HoHHbIe ypaBHEHUS peaKIUi 2 - Henend 9, yop.3-6
yp peaxii s https://m.edsoo.ru/00addadg S Y™P
12 XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUII B CBETE 2 - Hege bubmuoreka [JOK 3apaHue no
- Helens
MIPEACTABICHHUH 00 DJICKTPOIUTHICCKOMN TUCCOIIUAITUN a https://m.edsoo.ru/00add5d8 TeTpaau
13 XUMHUYECKUE CBOWCTBA COJIEN B CBETE NIPEACTABICHUI 3 - Hege bu6mmoreka [JOK 3agaHue no
- HeZEens
00 3JIEKTPOJIUTUYECKON JUCCOLIMAIIIHI A https://m.edsoo.ru/00add8h2 TeTpaau
bubmuoreka [JOK
14 TTousaTre o ruapoIn3e colei 3 - Henenst 15
ol s https://m.edsoo.ru/00add9dd
bubmuoreka [JOK
15 O00011IeHNE U cCUCTEMATU3AIMs 3HAHUN 4 - genens MosTopuTb 1 - 15
= . a https://m.edsoo.ru/00addd12 P
IIpaxtnueckas padora Ne 1. «Pemenue bu6aunorexa [IOK
16 P p 4 - genens 1 Mpasuna 1/6
AKCIIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTpoubsnas pabora Ne2 o reme
17 «IIIEKTPOIINTHYECKAS JUCCOIHAIINS. X UMUUECKHE Hosbpe bubmorexa [IOK 3apanme no
P ' 2 -uenens | https://m.edsoo.ru/00addecO TeTpaau
peaKIuu B pacTBOPAX»
OO011ast XapaKTEPUCTUKA TATOTEHOB. XUMHUUYECKHUE bu6anorexa IIOK
18 Hvl P p 2 - Henenst nbmmorexa I1 §12-13
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopon. ConsiHas KUCIIOTa, XUMHUYECKHE bubnunoreka IHOK
19 "POBOAOPOR 3 - Hegens 1 §14-15
CBOMCTBA, TTOJTyYEHHE, TPUMEHCHHUE https://m.edsoo.ru/00ade104
IIpaxtrueckas padbora Ne 2 o teme «Ilonyuenue Bbubnmoreka IIOK
20 P . P .. . y 3 - Hexenst 1 Mpasuna 1/6
COJISTHOM KHUCJIOTBI, U3yUYEHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Bpruncnenus 1o ypaBHEHUSIM XUMHUYECKUX PEAKLUN, 4 bu6mmorexa [IOK 3aaaHue no
- HEZEeNns
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE a https://m.edso0.ru/00ade488 TeTpaau
bu6mmorexa [JOK
22 OO01ast xapakTepucTruKa 351eMeHTOB VIA-rpymmsl 4 - uepens 17
B P p Py a https://m.edsoo.ru/00ade64a 3
AnnorponHbie MoauduKauu cepbl. Haxoxaenue cepbl
N o . but6mmoreka [IOK
23 1 e€ COCIMHEHHUI B PUPOJIe. XUMHYECKHE CBOMCTBA 4 - genens §18

cepsl

https://m.edsoo.ru/00ade64a
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24 CepoBoaopo1, CTpocHHE, (PU3HUUSCKUE U XUMHUECKUE HexaOpb bubnmoreka [JOK §19
CBOMCTBaA 1 - nenens https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTa, (PU3UUECKHE U bubanoreka [IOK

25 Jibt CEphL. 2-€p ¢ 1 - nenens 1 §20-21
XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XVMHYECKUE peaklluy, Jiexallue B OCHOBE

26 MPOMBIIIJIEHHOTO CII0C00a MOIy4eHUs CepHON 5 bubnnoreka [JOK 3afaHue no

- HeJens

KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIen A https://m.edsoo.ru/00adec8a TeTpaau
CpeIbl COCTMHCHUSIMU CEPBI

97 Brruncnenue MaccoBoil 10111 BBIXOA MIPOIYKTA 2 bubmmoreka [JOK 3apaHve no

- HeJens

peakuu a https://m.edsoo.ru/00adec8a TeTpaau
OO61as xapakTepucTuKa 3JeMeHTOB VA-Tpynnsl. A30T,

28 acCIpOCTpaHEHUE B IPUPOJIE, PU3NIEeCcKUe U 3 - Henmens bubmmorexa [JOK §23
pactipoctp . PHPOAE, https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHaK, ero (pu3NYECKUE U XUMUYECKHE CBOMCTBA, bu6mmoreka [JOK

29 ¢ 3 - Henmens H §24
MOJYy4YECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTideckas pabota Ne 3 mo reme «Ilomyuyenue bubnuorexa [JOK

30 p p . y 4 - uenens 1 Mpasuna 1/6
aMMHaKa, U3y4YeHHe ero CBOKMCTBY https://m.edsoo.ru/00adf180
A30THas KUCIIOTa, €€ (PU3NYECKIE U XUMUUECCKHE bubmnoreka [IOK

31 . ¢ 4 - genens 1 §27
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHe HUTPATOB M COJICH aMMOHHS B

39 KayecTBe MUHEPAJIbHBIX yA00peHui. Xumuueckoe SHBapp bubnuorexa [IOK 3apaHue no
3arpA3HEHUE OKPYKAIOILIEH CpeJlbl COEAMHEHUSIMU 1 - menens https://m.edso0.ru/00adf518 TeTpagu
aszora
docdop. Oxcun dochopa (V) u pochopHas KuciIora, bubauoreka K

23 dop. Oxemr hocgopa (V) u hocdop 1- nenenn Omorexa O §29-30
buznyecKkrue 1 XuMUYEeCKHE CBOMCTBA, MOIyUYCHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢ochaToB B KaUeCTBE MUHEPATIHHBIX

34 noOpeHwuid. 3arpsi3HeHUE MPUPOTHON CPEIBI 2 - Henens bubmmorexa [TOK 3apariue no
YAODP + AP pup P https://m.edsoo.ru/00adfc20 TeTpaam

dbocharamu
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Vriepon, pacopocTpaHeHUE B IPUPOJIC, PU3HUSCKUE U bu6moreka [JOK
35 POAL. P pu p pupone, ¢ 2 - Henenst 1 §31-32
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gu3ndeckue 1 XUMHUIECKHe
. bu6mmoreka [JOK
36 CBOMCTBA. DKOJIOTUYECKUE TIPOOIEMBI, CBS3aHHEIC C 3 - Henmens §33-34
https://m.edsoo.ru/00adfebe
okcuiom yriepoza (1V)
bu6mmoreka [JOK
37 YronpHas KUCIIOTa B €€ COITN 3 - Henmens 35
A https://m.edso00.ru/00ae006c 3
[TpakTrueckas paborta Ne 4 o reme "llomyueHue
38 TiIeKkucioro rasa. KauecrseHuas peaknus Ha 4 - genens Eubmiorexa OK Mpasuna 1/6
Y . P https://m.edsoo.ru/00ae027e
KapOOHAT-HOH
39 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX 4 bubnunoreka [JOK 3afaHue no
- Henens
BEILECTBAX KAK O COEAMHEHUSX yriepoaa a https://m.edsoo.ru/00ae054e TeTpagu
depanb bubnuoteka [JOK
40 Kpemnwuii u ero coeTuHeHHS 37-38
P A 1 - Henens https://m.edsoo0.ru/00ae080a 3
[IpakTuueckas pabora Ne 5. Pemenue
41 SKCIEPUMEHTANIFHBIX 33124 10 TeMe «BakHelmme 1 - Henens bubmorexa LOK Mpasuna 1/6
P g A https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI U X COCTUHCHHUS
42 Kontpoabsnas padora Ne3 no reme «Baxxuelue 2 bubnunoreka [JOK 3apaHue no
- HeJens
HeMeTaJlIbl U UX COCIAUHEHUS a https://m.edsoo.ru/00ae0el8 TeTpaau
OO01mmas XxapakTepuCcTHKa XUMUYECKUX IJIEMEHTOB —
MeTajuIoB. MeTayuimueckas CBs3b U METaNTMYeCKast bubmuorexa [JOK
43 . . 2 - Henenst 1 §39-40
KpUcTauIM4eckas pemeéerka. dusnyeckue cBOUCTBa https://m.edsoo.ru/00ae103e
METaJIOB
XuUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorexa [IOK
44 N . 3 - Henens §41
DNEKTPOXUMHUYECKUN psijl HAIIPSHKEHUHA METaIJIOB https://m.edso00.ru/00ae1156
OO6mue cmocoOs! moyyeHus MeTauioB. CIUTaBsbl.
. bubmuoreka [JOK
45 Brruucnenus mo ypaBHEHUSAM XUMAYECKUX PEAKIINMN, 3 - Hexens §42

€CJIM OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

https://m.edso0.ru/00ael1156
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46 ITousTHE O KOPPO3UU METAILIOB 4 - uenens bubmorexa LOK Japanme no
pp a https://m.edso0.ru/00ae1278 TeTpaau
bu6mmoreka [JOK
47 4 - 43
Wlenorinsie MeTamIE! HeAcIs https://m.edsoo.ru/00ae14b2 3
Maprt bubnmoreka [JOK
48 O 43
KCHRT H THAPORCHADT HATPHA 1 KaTHA 1 - Henens https://m.edsoo.ru/00ae14b2 3
bubmuoreka [JOK
49 - % I 1- 44
IllenouyHO3eMeIbHBIC METAILIBI — KAJTbIMH U MarHuu HeaeIst httos://m.edsoo.ru/00ae 1568 §
bubmuoreka [JOK
50 B I 2- 45
aXKHEHUIINE COETUHEHNS KaIbIH Hepens httos://m.eds00.ru/00ae1568 §
3
51 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 2 - Heneusd aAanme no
TeTpaam
b K
52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEeHUSI 3 - Henmens h::g?;&fg;gﬁ 100361886 §45
53 [Tpaktuyeckas padora Ne 6 mo Teme "YKEcTKOCTh BOJIBI Amnpenb bu6nuorexa [IOK Mpaswna 1/6
Y METOJIbl €€ ycTpaHeHus" 1 - Henens https://m.edsoo.ru/00aelae8 P
bu6mmoreka [JOK
54 A % 1- 46
JTOMIHIH HeACIA https://m.edsoo.ru/00aelc64 3
bubmuorexa [JOK
55 A 7 2- 4
M(pOTepHbIE CBOMCTBA OKCHJIa U TUIPOKCHIA HeOens httos://m.edsoo.ru/00ae1c64 §47
bubmuorexa [JOK
K 2- 4
56 e1eso Heaem https://m.edso0.ru/00ae1d86 348
Oxcunsl, THAPOKCHU B U conu xene3a (1) u xxenesa bubmuoreka [JOK
57 3- 49
() feAct https://m.edsoo.ru/00ae35e6 3
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 3 - Hexenst
[Tpaktruueckas padora Ne 7. Pemenne
. bubmuoreka [JOK
59 SKCTICPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxHeimme 4 - genens Mpasuna 1/6

METAJIbI U UX COCOUHCHUS

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



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEaKIIM,

€CJIM OJTMH W3 PEarcHTOB JIaH B U30BITKE WIIA COACPKUT bubmuoreka [JOK 3agaHue no
60 . 1 4 - genens
npuMecH. BoluucieHnss MacCOBOM JI0JIM BbIXO/1a https://m.edsoo.ru/00ael750 TeTpaau
MIPOJIYKTA PEAKIINH
o Maii
61 O0001Ienne U cucTeEMaTH3alNs 3HAHAN 1 MosTopuTb 39 - 49
1 - memens
Kontpoabnas padora Ned no reme «Baxueliue 3apaHue no
62 1 1 - menens
METAJUIBI U UX COCIUHEHUI TeTpagu
BemectBa 1 MaTepuaibl B TOBCEAHEBHOM KH3HU bubmuoreka [JOK 3agaHue no
63 1 2 - Henensd
yeJI0BeEKa https://m.edsoo.ru/00ae3f50 TeTpaau
64 XHUMHUYECKOE 3arpsA3HEHNUE OKPYIKAIOLIEH Cpeabl 1 2 - Henens buGnnorexa [IOK 3apanue no
p Py B pe a https://m.edsoo.ru/00ae4270 TeTpaau
bu6mmorexa [IOK
65 Posb XuMHU B pelIEHNHN DKOJOTHYECKAX TPOOIEM 1 3 - Hexenst
p p a https://m.edsoo.ru/00ae4270
PesepBurblii ypok. O000IIIEHIE U CHCTEMATU3ALIUS b K
66 p g yp 111 11 1 3 - exens nomroreka [{O
3HAHUHU https://m.edsoo.ru/00ae0dOa
67 PesepliHI)H?I ypok. O60011eHre 1 cucreMaTHu3alus 1 4 - Hexens bub6nuorexa [IOK
3HAHUU https://m.edsoo.ru/00adb33c
P % . 0600
68 CSCp]iHLII/I ypok. O0001eHne 1 cucreMaTiu3anus 1 4 - wexens bubnuorexa [IOK
3HAHUN https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkimonepHoe obmiecTBo «31aTenscTBO
«IIpocsemenue»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31areascTBo

«IIpocsemenue»

METOAUYECKHUE MATEPHAJIBI IS YUUTEJIA
Xumusa. Ypoku B 8 kiacce : mocodue ans yuutens /H. H. T'apa

Xumus. Ypoku B 9 knacce : mocodue ans yuutens /H. H. T'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/






