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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs COCTaBlieHA Ha
OCHOBE TpeOOBaHMIA K pe3yibTaTaM OCBOCHHS OCHOBHOHN 00pa30BaTeIbHOW MPOrPaMMEI
OCHOBHOTO 00mero oopasoBanus, npencraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOi paboueld TIPOrpaMMbl BOCITUTAHUS M C YUYETOM KOHIICTIIIUU MPENoAaBaHuUs
ydyeOHOrOo mpenMera «XuMHUsS» B 00pa3oBaTelbHbIX opraHu3anusx Poccuiickoi
Odenepauum.

[IporpamMma mo xumMuu Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTernuu 0Oy4eHHUs,
BOCIIMTAHUS U Pa3BUTHA O0yYaIOIIUXCS CPEICTBAMU YYEOHOTO MpEeaMeETa, YyCTaHABIUBACT
00s13aTeIbHOE TIPEIMETHOE COJEp’KaHUE, MpelyCMaTpUBAaeT pacHpelesIieHne €ro 1o
KJIaccaM M CTPYKTYpPHUPOBAHUE IO pa3jiesiaM U TeMaM MPOrpaMMbl IO XUMUH, OMpeaessieT
KOJIMYECTBEHHBIE U KAYECTBEHHBIC XapaKTEPUCTHKH COJEP)KaHUSA, PEKOMEHIYEMYIO
MOCJICTIOBATEIFHOCTh M3YUYCHUSI XUMUU C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM Y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00ydarommxcs,
onpenesieT BO3MOXKHOCTH TMpeAMeTa JJid peanu3aluu TpeOoBaHM K pe3yJbTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM NPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHMsl, a TakKke TPeOOBAHMM K pe3ysibTaraM OOy4YeHUsI XMMHUHU Ha YpPOBHE Iielier
M3Y4YeHHUS TIpeaIMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOW JEATEIHHOCTH
00y4JaroIerocs 1Mo OCBOSHUIO y4eOHOT0 COJICPKAHMUS.

3HaHMEe XUMHUHU CIY>KUT OCHOBOM Juisi  (POPMUPOBAHUS  MHUPOBO33PEHUS
oOydJaromerocsi, ero MpeACcTaBICHUN O MaTepUaIbHOM EIMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XHUMHEH MPeICTaBICHHUs O B3aWMOINPEBPAIICHUAX dHEPTUU U 00
ABOJIFOIIMU BEIIECTB B MPUPOJIE, O MyTSAX PEHICHUS TIOOATBHBIX MPOOJIEM yCTOMYHUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOW, JHEPIETUYECKOM, IMILIEBOM U SKOJIOTHMYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHS.

N3yuenue xumumu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH IJIs1 caMOpa3BUTUS U (POPMHUpPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 0011el U GyHKIIMOHATBLHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIUICEHUS U TBOPYECKUX CIIOCOOHOCTEN
oOydJarommxcsi, = HaBBIKOB WX  CaMOCTOSTENIbHOM  y4eOHOHM  JesTeIbHOCTH,
AKCIIEPUMEHTATIBHBIX U MCCIEA0BATEIBCKUX YMEHHM, HEOOXOANMBIX KaK B TOBCETHEBHOMN
KU3HH, TaK U B MPOGECCHOHATHHON IeATEITLHOCTH;

3HAKOMUT CO CHENU(UKON HaAyYHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI 1IETIOCTHOTO
B3rJISiJa HA E€IUHCTBO TMPUPOJLI M YEJOBEKa, SBJISETCS OTBETCTBEHHBIM JTalloM B
(opMUPOBaHNHN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00yJarOIINXCs;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO--HAYyUYHBIM
3HAHUAM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJAJl B 3KOJOTHYECKOE 0Opa3oBaHNeE
00yJarommxcsl.



JlanHbple HampaBieHUss B OOYy4YEHMM XUMHUU OO€ECIEUMBAIOTCS  CHEHU(PUKON
coJiep)KaHusl y4eOHOro mpenMera, KOTOPhIN SIBJISETCs MeJarornyecky aaanTHPOBAHHBIM
OTpakeHHeM 0a30BOM HAYKH XMMUU Ha ONPE/IeIEHHOM dTarie €€ pa3BUTHSL.

Kypc Xxumum Ha ypoBHE OCHOBHOIO OOILEro 0Opa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHME OOYy4YalOIIMMKCS CUCTEMbl TMEPBOHAYAIBHBIX MMOHATUH XUMHH, OCHOB
HEOPTaHUYECKOM XMMHHM M HEKOTOPBIX OTACNIBHBIX 3HAYMMBIX IOHATUN OPraHUYECKOU
XUMUHU.

CrpykTrypa coaepkaHMs MpOrpaMMbl IO XHUMHUU C(HOPMHUPOBAaHA HA OCHOBE
CHUCTEMHOI0 noaxoJa K €€ nzyuennto. CoziepaHue CKIaAbIBAETCA U3 CUCTEMBI IIOHATUN O
XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI OHATHI 0 XUMUYecKol peakuuu. O6e 3tu
CHUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 10 MPUHIMITY ITOCIEA0BATEIBHOIO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX IPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHMS O CTPOCHHUH aTOMA U XUMHUYECKOU CBSI3H;

— IpeJICTaBIEeHUN 00 3NEKTPOJUTUUECKON NTMCCOLMALUY BEIIECTB B paCTBOPaX.

Teoperndeckne 3HaHKWS PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHU ITOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIENIOBATEIbHO OT OAHOIO YPOBHS K JIPYyromy,
BBIMOJNHSS (QYHKUMHM OOBSACHEHHS M IPOrHO3UPOBAHMSI CBOMCTB, CTPOEHHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHUS U NOJIyYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHHe mporpamMmbl M0 XUMHH CIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XMMHUYECKON COCTAaBJISIIOIIEH HAYYHOW KAPTUHBI MHUPA B JIOTUKE €€ CUCTEMHOW IPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHHUs K Hay4YHOMY 3HAHHIO M METOZAaM IMO3HaHUA B Hayke. M3ydeHune
XUMUU NPOUCXOJUT C MPUBJICYECHUEM 3HAHUN U3 PAHEE U3YUYEHHBIX YUYEOHBIX MPEJIMETOB:
«Oxpyxaromuii Mup», «bronorus. 5—7 xknacce» u «dusnka. 7 Kmace».

[Ipy w3ydyeHHH XUMUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUNA OCHOB XUMHUYECKOU
HayKM Kak o00JIacTU COBPEMEHHOI'O €CTECTBO3HAHMSI, INPAKTUYECKON J1eATEIbHOCTH
YeJI0BEKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7ada yueOHOro rpeaMera
COCTOUT B (OPMHUPOBAHUM CUCTEMbl XHMHUYECKMX 3HAHUM — BaXHEUIIHX (aKTOB,
MOHSTHUI, 3aKOHOB W  TEOPETHYECKHX  IOJOXKEHUH, JOCTYNMHBIX  0000mmeHui
MHUPOBO33pEHUYECKOr0 XapakTepa, S3bIka HAayKd, B MPHUOOILIEHWHM K HAyYHBIM METOJaM
NO3HAHMSI IPU U3YyUYEHUH BEUIECTB U XMMHUECKUX peakuuil, B (OpMUPOBAHUU U Pa3BUTUU
[O3HABATEJbHbIX YMEHUH M HX NPUMEHEHUU B Y4YeOHO-IIO3HABATEIBHOM M YyueOHO-
UCCJIEIOBATENLCKOM JCSTENIbHOCTA, OCBOCHHUM TMpaBWi 0€30MacHOro oOpamieHus ¢
BEILIECTBAMU B IIOBCEHEBHON KU3HU.

[Ipy u3ydyeHWH XUMUU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs BaXHOE
3HaYeHHUE NMPUOOPENTN TaKUE LU, KakK:

—  (QopmupoBaHME  HHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO,  COTPYJHHUYECTBY, CaMOCTOSITCJIbBHOMY  TPUHATUIO  PEIICHUH,
CIIOCOOHOM a/laliTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;



— HaIpaBJIeHHOCTh OOYYEHHs Ha CHCTEMaTH4YECKOe MPUOOIeHne O0Yy4YaromuXxcs K
CaMOCTOATENIbHOM TMO3HABATENbHON JESATENbHOCTH, HAYYHBIM METOJaM IMO3HAHUA,
(GOpMHPYIOIITUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrieyeHue ycloBUi, CIOCOOCTBYIONIUX MPUOOPETEHNIO 00YUYaIOIUMHUCS OIBITa
pPa3HOOOpa3HOW MACATEIBHOCTH, TIO3HAHUS MW CAaMOIIO3HAHMS, KIFOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHITNI), UMEIOIINX YHUBEPCATHLHOE 3HAYCHHUE JJI PA3THYHBIX BHUJIOB
NEeSITENHHOCTH;

— (hopmupoBanue o61Iel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM YHCIIC YMEHUN OOBSICHITH M OIICHWBATH SIBIICHUS OKPY)KAIOIIETO MHUPA, MCTOJIb3YS
3HAHUS W OIBIT, MOJYYEHHBIE MPU U3YYCHUH XUMHH, MPUMEHSATh WX TPU PEIICHUH
po0sieM B OBCEHEBHOM JKU3HU U TPYAOBOM JESATEIBHOCTH;

— QopmupoBanue y OOydYarOMMXCSA TYMAaHHCTHYECKHX OTHOIICHUHN, MMOHWMAHHUS
[IEHHOCTH XHMHYECKUX 3HAHUM I8 BBIPAOOTKH OKOJOTHYECKH I1eJ1ecO00pa3HOro
MOBEACHUS B OBITY M TPYJOBOM JEATEIBHOCTU B ILIENIAX COXPAHEHMS] CBOETO 3JI0POBbS U
OKPYIKArOIIEN IPUPOJHOU CPELBIL;

— pa3BUTHE MOTHBAllUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHUS OOIIEUETOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO6miee YncIO 4YacoB, OTBEAEHHBIX ISl M3YYCHHUS XMUMHUU HA yPOBHE OCHOBHOTO
oO1mrero oopasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEZIEI0), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).



COLEPKXAHUE OBYUEHUSA
8 KIIACC

IlepBoHaya/bHBbIC XUMHYECKHE IOHATHS

[Ipenmer xumun. Posib XuMuUM B KM3HHU 4Ye€JOBEKa. XUMHUS B CUCTEME HAYK.
Tena u BemecrBa. @PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BeiiecTB. [loHsiTHEe O MeToAax MO3HAHUS B XUMHUHU. UUCThIe BEIIECTBA U CMECH.
CniocoObI pa3ieneHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0XKHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢popmysia. BaleHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAs aToMHasg macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas 10Jis1 XMMUYECKOTO 3JIEMEHTa B COEUHEHUH.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3aumMocBsA3b KOJIMUECTBA,
MacCchl M 4YHCla CTPYKTYpHBIX €IMHMI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

@u3NUecKre U XUMUYECKHUE SBJICHUSA. XUMHUECKas Peakiusi U €€ MpU3HAKH.
3aK0H COXpaHEHMs] MacChl BEHIECTB. XuMuUeckue ypaBHeHus. Kriaccudukarms
XUMUYECKUX PeaKIuil (COeTuHEHNs, Pa3I0KEHUs, 3aMEIlIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOHW, MpaBuiIamMu paboOThl B J1ab0OpaTopuu U
npuémamu obpareHusi ¢ JabopaTopHbIM 000PYIOBAaHUEM, U3YUYCHUE U OMHCAHUE
¢u3nuecKuX CBOMCTB 00pa3lloB HEOPraHMYECKUX  BEIIECTB, HAOJIOJCHHE
¢u3nueckux (IUIaBIEHHE BOCKA, TasHUE JIbJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOJbI) U XUMHUUYECKUX (TOpPEHUE CBEUHU, MPOKaIWBaHUE
MEJIHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa ¢ KUCIOTOM) SIBICHUH, HAOIIO/ICHHE U
OMMCAaHUE MPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasjioxKeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHCIIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE THAPOKCUIA
menu (II) npu HarpeBanuu, B3auMoJIecTBUE Kefe3a ¢ pacTBopoM cos meau (II),
U3YYEHUE CIOCOOOB pa3/eNieHUuss CMECEW: C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHILISAIMSA, XpoMaTtorpadus, IpoBeIeHHe OYUCTKU MOBAPEHHOM
coilv, HaOIIOJIeHWE W  ONUCaHWe  pe3yJbTaTOB  MPOBEICHHS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MAacCChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapocTepKHEBBIX).

BaxHeiue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopon — 3ieMeHT W mpocToe
BeliecTBO. Haxoknenue kuciopona B Mpupoje, (U3MYeCKue M XUMHYECKUE
cBorictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoma. CrocoObl
NOJIyYeHHS] KHUCTIopoAa B JIa0OpaTopud M MNpPOMBIILIEHHOCTH. Kpyrosopot
Kucaoposa B mpupoje. O30H — aluIoTpornHas MOIU(UKANS KHUCIOPOaA.



TemnoBoii 3¢p(deKkT XUMHUYECKOW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS,
9K30- M DHJIOTEPMUYECKHE peakUuu. TOIUIMBO: Yroib M METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOT0 d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemenT u npocroe BeniectBo. Haxoxaenue Bogopoaa B IpUpo/e,
dbu3uYecKre 1 XMMUYECKUE CBOMCTBA, TPUMEHEHHE, CITOCOObI MoydyeHusi. Kuciorsl
Y COJIU.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YPaBHCHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputellb. PacTBOpHI.
HacpilieHHble M HEHACBIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBasi 1075 BEIIECTBa B pacTBOpPE. XMMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B npupojie U B KU3HU 4YeOBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus wneopranmyeckux coenuuenuil. Oxcunbl. Kiaccudukanms
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) U
HeconeoOpaszyronme. Homenknatypa oxcujgoB. Dusznueckue W XUMUYECKHUE
cBoMcTBa OKCHAOB. [loirydeHre OKCUI0B.

OcHnoBanusa. Krnaccudukamuss ocHOBaHWiA: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. PU3NYECKHE U XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne oCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kuciaor. dusndeckue U
XMMHUYECKUE CBOMCTBAa KuCJIOT. Psan aktuBHoctu MmetamioB H. H. bekerosa.
[Tonydenue KUCIOT.

Comu. Homenknarypa cosieil. @uznyeckue M XMMUYECKHUE CBOMCTBA COJICH.
[Tonmyyenue counen.

I'eHeTnueckas CBsI3b MEXKAY KJIACCAMU HEOPraHMYECKUX COCAUHECHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OMNPENEIICHUE COAEpKaHUsl KUCIOpoAa B BO3AyX€, MOIYUYCHHE,
cobupaHue, pacro3HaBaHUE U U3YyUYCHUE CBOMCTB KHUCIOpOJa, HaOII0AeHUE
B3aUMOJICMCTBUSI BEHIECTB C KHUCIOPOJAOM M YCJIOBUS BO3HUKHOBECHMUS U
IpeKpalieHus TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3llaMy OKCHJIOB U OTIMCAaHUE
UX CBOWCTB, MOJTy4YeHUE, COOMpaHue, paclio3HABaHUE U U3YYCHHE CBOMCTB BOJIOPO/IA
(ropenue), B3aumojielicTBue Bojgopoaa ¢ okcuaom wmeau  (II)  (Bo3mokHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOICHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 ™Monb, wuccienoBaHue OCOOCHHOCTEM pPAcCTBOPEHHUS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM J0JEH
pPacTBOPEHHOIO BELIECTBA, B3aMMOJCIHCTBUME BOJBI C MeETaUlaMU (HAaTpUEM U
KaJibliieM) (BO3MOXXKHO  HCIIOJIb30BAaHME  BHJICOMATEPHUANIOB), HCCIICIOBAHUE
00pa3IoB HEOPraHUUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOJICHUE U3MEHECHUS
OKpACKH MHJUKATOPOB B PACTBOPAX KUCIOT U WIETOYEH, N3YUYEHUE B3aUMOJACHCTBUSA
okcuna meau (II) ¢ pacTBOopoM cepHOM KHUCIOTHI, KHCIOT C METajlllaMU, PEaKIui
HEWTpaIu3aluy, IOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO



MeTajila APyruM W3 pacTBOpPA COJIM, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«Baxxnenune Ki1acchl HEOPraHMYECKUX COEAUHEHUI.

IMepuonuueckuii 3akoH u Ilepuoamyeckas cucreMa XUMHYECKHX
jieMeHTOoB JI. U. MenaeneeBa. CrpoeHune aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKK KIACCU(PUKALIMU XUMHUYECKUX »dJeMeHTOB. [lonsatue o
IpyINmax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, MHEPTHBIE ra3bl). DIEMEHTbI, KOTOpbIe 00pa3yoT aMPOTEepHbIE OKCHUJIBI U
TUJIPOKCHUJIBI.

ITepunonnueckunt 3akoH. Ileproanueckas cucteMa XUMHAYECKUX DJIEMEHTOB /1.
N. Menneneesa. KoporkonepuoaHnasi u jiauHHonepuoanas ¢popmsl [lepuoanyeckoi
cucreMbl xumuyeckux siaemeHTtoB . W. Menneneesa. Ilepuonsl u rpynnsl.
PU3NYECKUN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB IEPUO/IA U TPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB atroMHbIX sAnep. M3oTonsl. Dnekrponbl. CTpoeHue
AJEKTPOHHBIX  000JOYeK aToMOB  mepBbiXx 20  XMMHUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsl J[. WM. MenneneeBa. XapakTepucTHKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUs paauyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJAM.

3nauenue Ilepnogmueckoro 3axkona u Ileprnoguyeckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BuThs Hayku u npaktuku. . . MenpeneeB — yd€HbIl U
rpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (moJsipHass M HEMOJISIpHAsg) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucneHnsa.  OKUCIMTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
IIpouecchl OKUCAEHUSA U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAVIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IMHKA C pPACTBOPAMHU KHMCIOT W IIEIOYEH, IPOBEIECHHUE OIIBITOB,
WUIIOCTPUPYIOIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiiu pa3ioKeHUs, COCIUHEHNUS).

Meosicnpeomemmnoie ceazu

Peanmszanuss MexnpeIMETHBIX CBA3€M NpPU HM3YYCHHMM XUMHUHM B &8 KJacce
OCYLIECTBJISIETCS. 4E€pe3 HCIOJIb30BAaHUE KAaK OOIIMX ECTECTBEHHO--HAyYHBIX
IIOHATUM, TaK U NOHATHUH, SBIISIIOIIMXCS CUCTEMHBIMMU JUISI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTecCTBEHHO--HAyuYHbIE MOHATHS: HaY4YHBIM (akT, TMIoresa, TeopHs,
3aKOH, AaHaJlMu3, CHUHTE3, KiIacCU(pUKaLMs, NEPUOJUYHOCTb, HAOIIOJEHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.

dusukKa: marepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIMJ, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYyJa, DSJEKTPUUYECKUU 3apsll, BEHIECTBO, TEJI0, OOBEM,



arperaTHoe COCTOSIHUE BEIECTBA, Tra3, (uU3MUecKue BEIMYMHBI, €IMHHULIBI
U3MEPEHNUs, KOCMOC, IUIaHEThI, 3B€3/1b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE MOPOJIbI, MOJIE3HBIE
MCKOIIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHYECKasi peaKkuus

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aTroMOB. 3aKOHOMEPHOCTH B HM3MEHECHHHU CBOMCTB
XUMHAYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAINS, KAIBLUSA U UX COCTUHEHUN
B COOTBETCTBHM C TIOJIOKEHHWEM OJJIEMEHTOB B llepmomnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABI XUMUYECKOW CBSI3U. THIBI KPUCTAINIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJIMYECKON PEIIETKU U
BHa XUMHYECKOU CBSA3U.

Knaccudukanus m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIaCCaM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XxuMUYecKUX peakuuid Mo pa3iMyHbIM IpHU3HAKAM (110 YHCIY
M COCTaBy Y4YacTBYIOUIMX B pEaKIMH BEUIECTB, MO TEIIOBOMY 3¢ (deKTy, mo
U3MEHEHUIO CTENEHEH OKUCIICHHUS XHMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUYECKHE PEAKLIHUH, TEPMOXUMHYECKHE
YPaBHEHHS.

[lonsiTue o ckopoctu XxuMuyeckod peakuuu. IloHarue o0 0OpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakuusx. [[oHATHE O FOMOT€HHBIX M Te€TEPOTCHHBIX
peakuusx. [lonstue o xaranmuse. [lonsatue o xumuueckoM paBHOBecuu. DakKTOpHI,
BIIMSIIOIIME HA CKOPOCTh XHMHUYECKOM PEaKUUU U II0J0KEHUE XUMHUUYECKOIO

PaBHOBECHSL.
OKHCANTENPHO-BOCCTAHOBUTEIbHBIE  PEaKLWu,  JJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON peakiuu. CocraBnenue YPAaBHEHUMU

OKHCJIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAaKUUMHA C  KCIOJB30BAHMEM  METOA
AJIEKTPOHHOIO OajlaHca.

Teopust PNEKTPONUTUIECKON TUCCOLMALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonel, annoHsl. MexaHnW3M AUCCOLNMALMM BEUIECTB C PA3JIMYHBIMHA BUAAMU
xuMHueckoi cBsizu. Crenens aucconuauuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.

Peakuun noHHOro o6mMeHa. YCiIoBUs NPOTEKaHUsl peakluii MOHHOIO OOMEHa,
IOJIHBIE W COKpAIEHHbIE HWOHHBIE YypaBHEHUs peakuuid. CBoOWCTBa KHCIOT,
OCHOBAHUM U COJIeH B CBETE MPEACTABICHUN 00 AIEKTPOJIUTHUECKON TUCCOIMAIUY.
KauecTBeHHbIe peakiiuu Ha HOHBL. [loHATHE O THApPONM3E CONEN.

Xumuueckuit IKCnepumenm:



O3HAKOMJIEHHME C MOJECISAMH KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB W HEMeTauioB (rpaduTa M anMmasa), CIOKHBIX BELIECTB
(XJ0puaa HaTpus), UCCIEI0BaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMK OT
BO3JICHCTBUSI  pPa3IMYHBIX  (AKTOPOB, HCCIEAOBAHUE  DIIEKTPOIPOBOIHOCTH
PacTBOPOB BEIIECTB, POLECCA TUCCOIUALIMU KUCIIOT, IIEJI0Uel U cojeil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEpPHUAIOB), IMPOBEIAEHUE ONBITOB, HILIHOCTPUPYIOIIUX
NpU3HAKY MPOTEKAHUS peaKlMii HOHHOTO oOMeHa (00pa30BaHUE OCAJIKa, BbIICICHUE
ra3za, oOpa3oBaHUE BO/Ibl), OIBITOB, WUIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEAKUUN (rOpeHHe, peakluH pas3IoKEeHUs, COEIUHEHUs),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C ITOMONIBIO KaYECTBEHHBIX pEAaKUUNA HA
VOHBI, PEIICHNUE DKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTauabl 1 X coelMHEHHUS

OO6mast  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BELIECTB — raJlor€HOB. XMMHUYECKHE CBOICTBA HA MpUMEpE XJiopa (B3auMOJIEHCTBHE
C MeTajulaMM, HEMeTaJlaMH, Lenoyamu). Xiopooxopod. ConsHas KHUCIOTa,
XMMHUYECKUE  CBOMCTBA, IIOJy4YeHUE, IpUMEHeHue. J[lelictBue xyopa H
XJIOPOBOAOPOJa Ha OPraHM3M 4eJloBeKa. BaxkHelmme XI0puibl U UX HAXOXKJICHHUE B
IpUpPOJIE.

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSA
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYECKUE CBOICTBa
IPOCTBIX BEIIECTB — KUCJIOPO/Ia U CePhl. AJIIOTPONHbIE MOAU(PUKAIIMN KUCIOpoAa 1
cepbl. XuMu4eckue cBoMcTBa cepbl. CepoBOAOpON, CTpoeHue, (U3HUYECKHE WU
XuMH4Yeckue cBorcTtBa. OKCHIABI CEPbl KaK IMPENCTABUTENM KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, Gpu3nueckue 1 XUMUYECKUe CBOICTBA (00IIMe KaK MpeaCTaBUTENS
KJjlacca KHUCJIOT U crnenuduueckue). XUMUYECKUE DPEaKIUH, JieXkKallue B OCHOBE
IPOMBIIIEHHOTO CHoco0a IMOJy4YeHUsi CepHOM KHucioThl. [Ipumenenue cepHol
kucnoTbl. ConM CepHOM KHUCIOThI, KAayeCTBEHHAsl peaklus Ha Cyiab(}ar-uoH.
Haxoxnenue ceppl u €€ coenvMHEHUMH B NpUpoAe. XUMHUYECKOE 3arpsA3HEHUE
OKPYJKAaIOIEH Cpelbl COEOUHEHUSMU Cepbl (KUCIOTHBIE JIOXKAM, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.

OO6mast xapaktepuctuka seMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIEHHUs. A30T, PacIHpOCTpPaHEHUE B IPUPOJE,
¢usnyeckue u XuMH4Yeckue cBoiictea. KpyroBopor azora B nmpupoae. AMMHUakK, ero
¢u3nyeckue U XUMUYECKHE CBOMCTBA, MOJdyyeHHe U npumeHenue. Conu aMMOHMS,
X (QuU3nyYecKue U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakiusi Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MolydyeHue, (PU3NYECKUe U XHUMHUYECKHUE
cBolicTBa (0OIIME€ Kak TIPEJACTABUTENsl Kjacca KUCIOT U craenuduueckue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHMSI B KQU€CTBE MUHEPATBHBIX YI0OpEHUH.
XVMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEIMHEHUAMU a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHUE BO3JAyxa, MOYBbl M BOJ0EMOB). dDocdop, amioTporHbIe



monupukamuu Qocdopa, dpuznueckue n xummuueckue cpomctBa. Oxcupa docdopa
(V) u dochopnHas kuciaoTa, Pu3NUeCKHe W XUMHUUYECKHE CBOMCTBA, TOJyUYCHHE.
Ncnonp3oBanue hochaTtoB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapakrepuctrka 3JeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTENICHU OKUCJICHUA. YTIEpO/1, AJUNIOTPOIHbIE MOAUPUKAIINH,
pacmpocTpaHeHue B Ipupoje, GU3NIECKHe U XUMHUYECKHE CBOWCTBA. ACOpPOITHS.
KpyroBopor yrimeponma B mpupone. Oxcuasl yriepona, ux (Qusnyeckue u
XUMUYECKHE CBOMCTBA, JCHCTBME HA IKUBBIE OPraHU3Mbl, T[OJyYE€HHUE U
NpPUMEHEHHE. DKOJOTUYeCcKue MpoOiIeMbl, CBsi3aHHbIE ¢ OkcuaoMm yriepoaa (I1V),
TUIIOTE3a TJI00AJIBHOTO TMOTEIJICHUs] KJMMaTa, NapHUKOBBIM 3ddext. YronbHas
KucioTa M e€ comr, ux (U3NYECKUEe U XUMUYSCKHE CBOWCTBA, MOJYYCHHE W
npuMmeHeHue. KadecTBeHHass peakius Ha KapOoHar-uoHbl. lcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHbIC MOHITUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHAas KUCJIOTa).
[IpupogHbie HMCTOYHUKU YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTH WX mepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOTOTMYECKM BAXKHBIX BEIIECTBAaX: JKUpaX, OeJKax, yrieBoJax — U UX
poJii B OKM3HU 4eJIOBeKa. MarepuaibHO€ €AMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUI.

Kpemunii, ero ¢Qusuyeckue © XUMUYECKHE CBOWCTBA, TMOJYYCHUE W
npumeHeHue. CoequHeHus KpeMHus B rpupoje. O0miue npeacTaBieHust 00 OKCuze
kpemaust (IV) u kpemuHueBoit kuciore. CUIMKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINIJIEHHOCTU. BaxHeline CTpouTeIbHbIE MaTepualbl: KepaMHKa, CTEKJIO,
IeMeHT, OeToH, kenme300eToH. [IpoGmempl  0€30MaCHOTO  WCTOJIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B OBCEJHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3yUYeHHE 00pa3l0B HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIUA HAa XJIOPUJ-UOHBI U HAOJIOJICHHE MPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaxkarone ¢GU3NYECKHEe M XHUMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHHH (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHUE C 00pa3liaMu XJIOPUAOB (TaJOreHUII0B), O3HAKOMIIEHHE C 00pa3liaMu
ceppl W €€ COeNMHEHUSMH (BO3MOKHO HCIIOJb30BAHUE BHJICOMATEPUAIIOB),
HAOJIFOICHHE TIpoIlecca OOyTIMBaHUS caxapa MOJ JEeHCTBUEM KOHIICHTPUPOBAHHOMN
CEepPHON KHUCIIOTHI, U3yYCHHE XUMUYECKUX CBOMCTB pa30aBIICHHON CEPHON KHCIIOTHI,
IPOBEJICHUE KAYeCTBEHHOM peakiuu Ha cyib(haT-uoH U HAONIOJCHHE MpU3HAKa €€
OPOTEKaHUs, O3HAKOMJIEHHE C (DU3UYECKMMHU CBOMCTBaMM a3oTa, (ochopa U ux
coeIMHEHUM (BO3MOXHO UCIIOIb30BaHUE BUICOMATEPHUAIIOB), 00pa3iiaMu a30THBIX U
dbochopHBIX yAOOpEeHMI, MONydYeHUE, COOMpAHWE, pACTO3HABAHWE W W3yYCHHE
CBOWCTB aMMMaKka, MPOBEJCHWE KAUYEeCTBCHHBIX PEAKIMH HAa HWOH aAMMOHHS H
dochaT-uOH W U3yuEHUE TMPU3HAKOB HMX MPOTEKAHMS, B3aUMOJCUCTBUE



KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI € MEAbI0 (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3YYEHUE MOJENIe KPUCTALIMYECKUX PEMETOK alMasa,
rpadura, QyuiepeHa, O3HAKOMJICHHE C IPOIECCOM ajcopOIHMH pacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YINIEM M YCTPOMCTBOM MPOTHUBOras3a, IOJIyYEHUE,
cobupanue, pacro3HaBaHWE M WU3YUYEHHE CBOMCTB YTJIEKHCIIOrO ra3a, MpOBEJCHUE
KAueCTBEHHBIX PEaKIMil Ha KapOOHAT U CWIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
IIPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIMEW CHJIMKATHOM NPOMBIIUIEHHOCTH,
pEelIEHNE SKCIEPUMEHTANIBHBIX 3a/ady 1o Teme «BaxHelline HeMeTaulbl U HX
COEIMHECHUSD.

MeTaJsibl 1 MX COeIMHEHUS

OO0mias xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nojoxeHus B llepuommueckor cucreme xumudeckux osnemeHto [l .
MenpneneeBa u crpoeHuss aToMoB. CTpoeHHE METaIoB. Merajuinueckas CBsi3b U
METAJUIMYECKAS] KPUCTALINYECKAs! PEIIETKA. DIEKTPOXUMHUYECKUIN sl HANPSHKEHUI
MeTauioB. DU3MYECKHEe W XHMHYECKHE CBOWCTBa MeTawioB. OOmme crmocoObl
MoJy4eHHs MeTaIIOB. [IoHSTHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI
ux oT Koppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHHAN, OPOH32) U X PUMECHEHHE
B OBITY ¥ IPOMBIIILJIEHHOCTH.

[[lenounsie MeTamibl: nosokeHue B Ilepmoamyeckoil cucremMe XMMHYECKHX
anementoB J[. M. Menneneesa, cTpoeHne MX aTOMOB, HaXOXKICHHE B IPUPOJE.
du3nuecKkue U XMMHYECKHUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKkcuabl U
TUAPOKCUABl HaTpuss H Kanus. [IpumMeHeHHWe IIenoYHBIX METaIoB M HX
COCIMHEHUH.

IllenouyHO3eMeENIbHBICE METaAJAbl MAarHMM M KaJdblUMH: IIOJ0KCHHUE B
[Iepnognueckon cucreMe XxuMu4eckux 3seMeHToB 1. . MenneneeBa, cTpoeHue ux
aTOMOB, HaxOXJeHHE B npupoae. PU3nuecKkrue U XUMMUYECKUE CBOWCTBA MAarHUsl U
Kanpluda. Baxueimue coeuHeHns Kanplus (OKCHI, TUAPOKCH, cOiH). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHECHUSI.

AJroMuHUE: TI0JI0)KEeHUE B lleproanueckor cucTeMe XMMAYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, cTpoeHue aroma, HaxoxjaeHue B npupoae. duszuueckue u
XUMHUYECKHE CBOMCTBA amfOMUHUA. AMGMOTEpHBIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ileprnoandeckoil CUCTEME XUMHYECKUX 3JIEMEHTOB /I,
N. Menneneesa, cTpoeHue aroma, HAaxXOXAeHHWE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCUabl, TuaApoKcuasl u conu xenesa (II) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C O00pa3liaMu METauIOB W CIUJIaBOB, HX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  pE3yJIbTATOB  KOPPO3UU  METAVIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBUA OKCHIA
KalbllUd W HAaTpus C BOJOM (BO3MOXKHO MCIOJB30BAHHE BHJIEOMATEPHAIIOB),



MCCIIEJOBAHUE CBOWCTB JKECTKOM BOJBI, MPOLIECCA TOPEHMS JKejle3a B KUCIOPOIE
(BO3MOXXKHO  WCHOJB30BAHME  BHJIEOMATEPUAIOB),  IPU3HAKOB  IMPOTEKAHHUS
Ka4eCTBEHHBIX PEaKIIUM HA MOHBI: MarHMs, KaJbliUs, aJJFOMUHMS, IMHKA, kerne3a (1)
u xene3a (III), menu (II), HaGmromeHHMe W OMUCAaHHWE MPOIECCOB OKPAITUBAHUS
IUITAMEHM HMOHAMM HATpUs, Kajlusig U KaJlblMs (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOWCTB THAPOKCUIA AIIOMUHHS U
TUAPOKCHUAA LIMHKA, PELICHHE SKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeuiue
METAJUIbl U KX COEUHEHHUS.

XuMHus U OKPYKAOLIAA cpeaa

BemecrBa u marepuasisl B IIOBCEJHEBHOM >XU3HM YelOBeKa. be3omnacHoe
UCIIOJIb30BAaHUE BEILECTB M XMMHUYECKMX peakuuid B ObITy. IlepBas momouis mnpu
XUMHUYECKUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HeHUE OKpyXk aroleid cpeabl (mpenenbHas TOMyCTUMAs
KoHUeHTpalus Bemects, gaiee — [1JIK). Ponb xumMuu B pemieHHH 3KOJIOTHYECKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

u3ydyeHrne oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHbIE
MaTepualbl).

Mescnpedmemmnuie ceasu

Peasmszannst MexnpenMETHBIX CBA3€HM NpPU HM3YYEHMM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHME KaK OOLIMX eCTECTBEHHO-HAYUYHBIX
NOHATUM, TaK U MOHATUH, SBISIOIMIMXCS CUCTEMHBIMU ISl OTAEJIBbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01mMe ecTeCTBEHHO-HAY4YHble MOHSATHUS: HAy4yHbIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kiaccuukanus, TMEepUOJUIHOCTb, HaONIOACHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJCIHb, SBJICHUE, ITAPHUKOBBIN
3¢ dekT, TeXHOIOTUsI, MAaTEPHUAITHI.

®u3uka: Marepus, aToM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIMJI, U30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUI 3apan, IIPOBOJIHUKH,
HOJYNIPOBOJHUKH, JUAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBAa, a3, PaCTBOP, pACTBOPUMOCTD, KPUCTAILIINYECKAS
pemérka, CIUiaBbl, (PU3NYECKHE BEJIWYUHBI, €AUHUIBI M3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3bI, COJIHIIE.

buonorust: ¢orocunres, apixanwe, Ouocdepa, IKOCHCTEMa, MHUHEpPAIHHBIC
y100peHusi, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YEHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOMN JEATEIbBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMH POCCUHCKUMU
COIMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIecTBe mMpaBWIaMH W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUSA U COITMATM3AIIUN O0YHIAFOIITIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBAaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpEHUE OMbITA IEITEIbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyyYHOMY HACJEIUI0, TMOHUMAHUS 3HAYECHUS XUMHUUYECKONM HAayKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(popmalruenn o
NEPEJOBbIX JOCTUXKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOM,  Yy4EOHO-MCCIEAOBATENBbCKOM, TBOPYECKOM M JAPYTHX  BHAAX
JeSTETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBINIOJIHEHUU YYEOHBIX, TMO3HABAaTEIbHBIX 3a/1ad, BBIIMOJHEHUH XWMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ DITOM Yy4eOHOW NESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE M IIOCTYIIKA CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEICTBHUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTABJISIOLINE
OCHOBY JIJI1 NMOHUMAaHUsl CYIUIHOCTHM HAy4YHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MPUPOJIHON CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHbICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOIIOJAEMBbIX MPOILECCOB M SIBICHUM,
MO03HABATENbHON, MH()DOPMAIMOHHOM W YUTATEIBCKON KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOi, IOOCTYHNHBIMH TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTHh K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATEeNbHOCTH, K OCO3HAHHOMY BbIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4yeHUS B
JaabHEHIIeM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEJICTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOT0Jsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuia O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOU KU3HHU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YMCIIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUW IO XHWMHHU, OCO3HAHHBIA BBHIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOIKEHUSI 00pa30BaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpodhecCUOHATBHON AESTENbHOCTA U Pa3BUTHUSI HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0pasza KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKkoMy M TNCHUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
paBuJl 6€30MaCHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YIPOXKAOIIMX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJyYaeMble MPU U3YYEHUU XUMHH, IS
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAlOLIEH IPUPOJIHON CPENOU, AJIsl ITIOBBIIICHHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUsT MOCPEICTBOM METOJ0B XHWMUH,
9KOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUA MHPOBO33PEHHS OOIIEHAyYHbIE TMOHATUS (3aKOH, TeOopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAyYHbIX YYEOHBIX NpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUM M3 ITUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU



HAy4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (1I03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphle obOecrneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jJoruyeckue 1eicTBUA:

YMEHHUSI HKCIIOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIIEISATh UX XapaKTEpHbIE
MPU3HAKU, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTUSMH), UCIOJIb30BAThH
TOHATHUS 711 OOBSICHEHUS OTJEIBHBIX ()AaKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCH(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKInH,
yCTaHABIMBATh MPUUMHHO-CIIEJACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, M0 AHAJIOTHH),
JieJIaTh BBIBOJIBI M 3aKIIOUCHUSI;

YyMEHHUE TMPUMEHSITh B IMPOIECCEe IMO3HAHUS TOHATUA (TpEeAMETHhIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCII0JIb3YEMBIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUUYECKON peakly — MpU PelIeHUH YueOHO-TI03HABATEIbHBIX 3ajlay, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUHS B U3yUaEMbIX MPOIECCAX U SIBICHUSIX.

Ba3oBble ucciaenoBareabcKue JeMCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B KA4eCTBE OCHOBBI JUisi (OPMHUPOBAHUS THUIOTE3bI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

OpUOOpPETEeHHE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMd W TPOBEJIECHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTaT, (OpMYIUPOBaTh 0000IICHHS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEOBAHUS, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTaBICHUS, OJIYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOrO COJAEp)KaHWs, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE NPUMEHATh Pa3jIu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAllMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIINOJIHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3JIMUHBIX OUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBHYIO (hOpMYy mpeicTaBieHuss HHPOpMAIH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMMmaMy,
IpyrumMu opmMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEIOBATENBCKOM NIEATEIHbHOCTH HH(YOPMAIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXAOUIEH NPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WJIH) JIUCKYCCUHU) TIO
CylmecTBy  oOcyxmaemoil  Tembl, (OPMYyIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4u;

YMEHHSI  MPEACTABNIATh  IOJYYEHHbIE  PE3YJbTaThl  MO3HABATEIbHOMN
NEeSATEeNbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUIO
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO 3KCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOI pabOTHI IO HCCIICOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEeHHsI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NIO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH NP PELICHUU
BO3HUKAIOIIUX NpPOOJeM Ha OCHOBE YyuyéTa OOIIMX HMHTEPECOB U COTJIACOBaHUS
no3unuii (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbIE IITYpPMBbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIpPENCICHUE KPUTEPUEB 110 OLEHKE KadyecTBa
BBITNIOJTHEHHOM pabOThI U JpyTHe).

PerynsiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSITeNHLHOCTD, BHIOMPATh Hanbosee d(pPpekTuBHBIC CITOCOOBI pelieHusl y9eOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATh
IIPEIJIOKEHHBIM QJITOPUTM JCHUCTBUUM IIPU BBINOJHEHUU 3aJaHUN C Y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PeaKLHUsiX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW €W, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33]IaHUN.

IHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMEeTHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
COJIep’KaHus, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanibHOH pabouell MporpamMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crenupuuecKkue JUisi TPEAMETHOW oOmactn  «XUMHS», BUIBI
JEATENbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y 00ydenus B 8 kyiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10J1s1 XMMUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCu(MUKaAIus pEeakluid: peaKiuu
COCIMHEHUS, PEaKUUMU PAa3JIOKEHUs, pEeaKUuyd 3aMElICHHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIMH, TEIIOBOU AP (DEKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINA CIIOM aroma, aToMHas OpOWTalb, PAaIAYC
aTomMa, XUMHYECKas CBS3b, MOJSIPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBSI3b,
MOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas [0Js BEIECTBA
(IpolieHTHAs! KOHIIEHTpAIlUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUII;

e HCIONBb30BAaTh XHWMHUYECKYID CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIA;

e OINpEIENsATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKWUCJICEHHMS  BJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIACCYy COECAUHEHUHN 110
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbich Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TNEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX IOJOXKEHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTraapo;

e OMNKCHIBATH W XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa XumMuUdeckux »diemeHToB [, U.
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUS ATOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB | 3apsj sjpa, oOliee YUCIIO SJIEKTPOHOB
U pacnpeiesieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEILECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMII;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaALlCHUN B
pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIKYJSIPHYI0O W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTEIBHON NEATEbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATH3alUIo, KIaCCU(PUKAIINIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHWEe, MOJCIHPOBAHUE, JKCIECPUMEHT
(peasibHbBI U MBICIICHHBIN );

cleloBaTh ~ IpaBWJaM  [IOJb30BaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWIaM OOpalleHUsT C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TOJIYYEHUIO U COOMPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa H KHUCJIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M MPOBOJUTH  XUMHUYECKHE  ODKCIEPUMEHTBl 1O
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEHN M KUCIOT C IOMOIIBIO HHJIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U JPYTHE).

K xonIry oOydenus B 9 kjacce npeIMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAOIIUXCSI YMEHHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU ekt
peakuuM, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMUSA, PEAKIHH HOHHOIO
oOMeHa, Karaau3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKHUCIEHHE W  BOCCTAaHOBJICHUE,
alIoTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJIEHTHAs, MOHHAs,
METaInyecKas), KpHUCTAJUIMYECKass pemeTka, KOppo3Hs METaJIOoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOW peakluu, TMpeaebHO JOMyCcTUMas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHUS (HOpMYyJ
BEILIECTB U YPABHEHUM XMMHUYECKUX PEAKIIUM;

ONpENEIATh BaJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o (opmyiaMm, BHUA XHUMHUYECKOM
CBs3W (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi MOHA MO0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKON
PEIETKY KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHhIBAaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rJaBHasg noarpynma (A-rpynma)y u «mnobodHas
noarpynna (b-rpynma)», manbie u OojdbIIME TMEPUOABI, COOTHOCUTH
0003HayYeHusl, KOTOpble HMEIOTCA B NEPUOJUYECKON Taldmuue, c
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB ® 3apsija sApa, o0OIIee 4YWCIO DIEKTPOHOB U
pacmpeneneHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH oOOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npejenax MajiblX NEPUOIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYAaCTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHENU(PUICCKUE XHUMHYCCKUE
CBOMCTBa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIMKMCAHUE
IpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMHUYECKUX PEAKLUM;

COCTaBJSITb YPAaBHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIE, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIMI HOHHOT'O



oOMEHa, ypaBHEHUS pEaKlWid, MOATBEPKIAIOMNUX CYIIECTBOBAHHE
TF€HETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX —pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0 OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpALICHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU pEaKInu;

coONIOaTh  MpaBUjia  TOJIB30BAHUSA  XMMHYECKOW  MOCYyAOM  H
7abopaTOpHbIM  00OpY/JOBaHMEM, a TaKXKe IMpaBuUjia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TI0 BBITIOJIHECHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TOATBEP)KAAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
noauz-, kapobonat-, ¢ocdar-, cuiIMkKaT-, cyiabhar-, THIAPOKCUI-UOHBI,
KaTUOHBl AMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEpPALUU MBICTUTEIBHON JIEATEIbHOCTH — aHAJINU3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIl M3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTECTBEHHO-HAy4YHblE METOJbl IO3HAHUS —
HaOJIOZICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHBI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne
n/n

HaumenoBanue pa3iesioB u
TeM MPOrpaMMBbl

KosamnuecTBo yacos
JIeKTPOHHBIE (HU(PPOBHIE)

KonTtpoibHble IIpakTHYeckue
o0pa3oBaTe/bHbIE PeCypChl

B
cero padoThI padoThI

Pasznea 1. IlepBoHayaibHbIe XUMHYECKHE IOHATHUSA

1.1

1.2

Xumus — BakHas 00J1acThb
€CTECTBO3HAHUS U
MPAKTHYECKON JCSITeILHOCTH
yeJoBeKa

BemectBa 1 xuMuaeckue
peakuun

Htoro no pazneny

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Pa3pen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeleCTB

2.1

2.2

23

24

Bosnyx. Kucnopon. Ilonsarue
00 oxcumax

Bonopoa.Ilonsitue o kucinorax
U COJIIX

Bona. PactBopsr. [Tonsitue 06
OCHOBaHHUSIX

OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCAMHEHUN

Uroro no pazgeny

15 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
20
6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
5 1 | bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
1 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoenne aToMOB.

Xumuueckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema

3.1
XUMHUYECKUX 3jieMeHTOoB []. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBSI3b.

3.2 OKHUCITUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no paszneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6nmmoreka [IOK
https://m.edsoo.ru/71f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/71f41837¢




9 KUIACC

Ne i/

Pazgea 1.

1.1

1.2

1.3

HaumeHoBaHMe pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yriayOnenue 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMMHYECKHX
peakuui

DNEKTPOIUTHYECKAs TUCCOLIUALIHUS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

23

2.4

HemeTanabl 1 UX coeTMHEHUS

OO011as XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO61mas xapakTepUCTHKa XUMUYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé
COEIMHEHUS

OO0m1as XxapaKTepUCTUKa XUMHIECKUX

aneMeHTOB VA-rpymisl. A30T, pochop u ux

COCINHEHUS

OO011as XapakTepUCTHKA XUMHUECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHI U UX COCTMHECHMS

Htoro no pazneny

KoanuecTBo 4acoB

Beero KonTpoJbHbie

padoThI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636




Pa3gen 3. MeTa/sIbI M HX COeTUHEHUS

3.1 OO06111e cBOMCTBA METAIIJIOB

32 Baxkueiinne MeTaibl 1 UX COSTUHEHUS

Htoro no pazneny

Pa3zpnen 4. Xumus u oxkpy:xaomas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA
Htoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

16

20

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosnn4yecTBo yacoB DJIEKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpouabnbsie IIpakTnueckue
n/n Bcero U3ydeHuss oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipenmet xumun. Poab XuMHUM B 5KU3HU YEJIOBEKA. bu6moreka [JOK
Temna u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH bubmorexa [IOK
A https://m.edsoo.ru/ff0d227¢
[Ipaktryeckas padora Ne 1 «IIpaBuia paboTsl B
3 nabopaTopuH M IPUEMBI 0OpaIICHHS C bubmorexa HOK
patop P patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHHEM)
4 Yuctele BemecTBa u cMecH. CriocoObl bubmuorexa [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 IIpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceit bu6nuoreka [IOK
(Ha mpUMepe OYUCTKU TOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJICKYJIbI bubmmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6¢
. XUMUYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIBI) bu6mmoreka [JOK
XAMHUYECKHUX SJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoXXHBIE BELIECTBA bubmmorexa [JOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE bubmmorexa [IOK
yp Y https://m.edso0.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB. bubmuoreka [JOK

Xumudaeckas hopmyia. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae




11

12

13

14

15

16

17

18

19

20

21

22

23

XUMHUYCCKHUX DJICMCHTOB
OtHocuTenbHasa atoMHas Macca. OTHOcUTEIbLHAS
MOJICKYJISIpHAsl Macca

MaccoBas 10JIs1 XUMHYECKOT0 DJIICMEHTA B
COCTUHEHUN

KonuuecTtBo BeniectBa. Mosb. Mosnsipaast macca

dOu3ndecKue U XUMUYCCKHEC SIBICHUS.
XuMUYecKas peakuus

[Ipu3Haky U yciioBUs MPOTEKAHUS XUMHUUYECKUX
peaxkuui

3aKOoH COXpaHEHHUs MaCChl BEUIECTB. XUMHUUECKHE
ypaBHEHUS

BrrunciieHus koaudecTBa, MacChl BEIISCTBA MO
YPaBHEHUSM XUMUYECKHUX PeaKluid
Knaccudukanmsi XuMHUIeCKUX peaKIHid
(coenuHeHHUs, pa3IoKEeHHs, 3aMeIlIeHuUs, OOMEeHa)
M. B. JIOMOHOCOB — y4€HBIN-IHIUKIIONIEANCT.
O06o00mmeHre 1 cucTeMaTH3alus 3HaHUH
Konrpomnsnas padora Nel no treme «Bemecta u

XUMHYCCKUC PCAKIITUN

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
Kucnopon — sneMeHT U mpocToe BEIIEeCTBO.
O30H

Ou3nYeCKUe U XUMUIECKHE CBOHCTBA KUCIOPOIa
(peaxiuu okucaeHus, ropenue). [louarue 06
OKCHJaX

CriocoOblI rmostyueHust KUCI0poAa B 1adopaTopuu

bu6moreka [JOK
https://m.edsoo.ru/ff0d323¢

bubmmorexa [JOK
https://m.edsoo.ru/ff0d350c

bubnuorexa [JOK
https://m.edsoo.ru/ff0d5230

bubmmorexa [JOK
https://m.edsoo.ru/ff0d37fa

bu6moreka [JOK
https://m.edsoo.ru/ff0d3al6

bubnuoreka [IOK
https://m.edsoo.ru/ff0d3b88

bubmmorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6moreka [JOK
https://m.edsoo.ru/ff0d31f34

bubnuoreka [IOK
https://m.edsoo.ru/ff0d40c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bu6moreka [JOK
https://m.edsoo.ru/ff0d448¢

bubnuorexa [IOK
https://m.edsoo.ru/ff0d4614

bubnuoreka [IOK



24

25

26

27

28

29

30

31

32

33

34

35

W NPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie KucJjopoaa

TennoBoii 3 PeKT XUMUIECKON peaKInu,
MOHATHE O TEPMOXHUMUYECCKOM YPaBHEHUH, IK30-
Y SHJOTEPMUYECKHUX PEAKITHIX

TorumBo (HedTh, yroms 1 MeTaH). 3arps3HeHHE
BO3/yXa, CIIOCOOBI €0 MPeI0TBPAILCHHS

[TpaxTuyeckas padora Ne 3 o teme «Ilomydyenue
U coOMpaHHe KUCIOpOo/1a, U3yUSHHE er0 CBOMCTBY

Bomopon — aneMeHT u mpocToe BEmecTBo.
Haxoxnenue B mpupoje

DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOA.
[Ipumenenne Bogopoaa

TloHsaTHE O KHCIIOTAX U COIIX

Crioco0sl Mmoty4eHus: BOAOPO/a B JabopaTopuu

[TpakTuyeckas padora Ne 4 o teme «Ilomydyenne
U coOMpaHue BOJIOPOJIa, U3YUEHUE €0 CBOWCTBY

ModsipHblii 00bEM Ta30B. 3aK0OH ABOTAIPO

Brruncnenus 00bEMa, KOJIMYECTBA BEIIECTBA ra3a
10 €ro U3BECTHOMY KOJIMYECTBY BELIECTBA WIIU
00BEMY

Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
peakiry Ha OCHOBE 3aKOHAa 0ObEMHBIX
OTHOIIIEHUH ra30B

duznyeckrue 1 XUMHUUECKHUE CBOMCTBA BOIbI

https://m.edsoo.ru/ff0d497a

bu6moreka [JOK
https://m.edsoo.ru/ff0d4790

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2
bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubnuorexa [IOK
https://m.edsoo.ru/ff0d4{42

bubmmorexa [JOK
https://m.edsoo.ru/ff0d542¢

bubmmorexa [JOK
https://m.edsoo.ru/ff0d55a0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a




36

37

38

39

40

41

42

43

44

45

46

47

48

CocraB ocHoBaHuil. [loHsTHE 00 NHIUKATOpPAX

Bona kak pacrBopurens. HacelleHnsie u
HEHACBIICHHBIE pacTBOPBI. MaccoBas 10
BEILIECTBA B pacTBOpE

IIpakTuyeckas padora Ne 5 o reme
«IIpuroroBiieHrE paCTBOPOB C OIPEACIEHHON
MacCOBOH J0JIel PACTBOPEHHOIO BEILIECTBA»
Kontponbnas padota Ne2 o reme «Kucmopo.
Bonopoa. Bona»

Oxcupsl: cocTaB, Kiaccu(uKaiys, HOMEHKIATypa

[Tony4yeHue 1 XuMHYECKHUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB

OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,
HOMCHKJIATypa

[Tony4yeHnue u XuMHYECKHE CBOMCTBA OCHOBAHUM

Kucnotsl: coctas, knaccudukanus,
HOMEHKJIaTypa

HonyquI/Ie 1 XUMHUYECKHUE CBOMCTBA KHUCIIOT

Comnu (cpeHue): HOMEHKIIATypa, CIOCOObI
MOJTY4€HHsI, XHMHYECKHIE CBOICTBA
[IpakTuyeckast pabora Ne 6. Pemenue
9KCTIEPUMEHTAIBHBIX 33J1a4 10 TeMe «OCHOBHBIC
KJIaCChI HEOPTaHNYECKUX COCTUHEHMI»

I'enetnueckas cBSI3b MCXKAY KilacCaMu

bubnuoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubmmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [JOK
https://m.edsoo.ru/ff0d6342

bu6moreka [JOK
https://m.edsoo.ru/ff0d664¢e

bu6moreka [JOK
https://m.edsoo.ru/ff0d664e

bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2

but6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6moreka [JOK
https://m.edsoo.ru/00ad9b7¢

bubnuoreka [IOK



49

50

51

52

53

54

55

56

57

58

59

HEOPraHUYECKUX COCIUHEHUN
O06o0061IeHre U cucTeMaTu3alus 3HaHu|

Kontponbras padota Ne3 o teme "OCHOBHBIE
KJIACChI HEOPTAaHMUYECKUX COCTUHEHH"

HepBBIG TIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XHUMHUYCCKUX
aneMeHToB. [lorsaTue o I'pynmnax CXOJHBIX
9JICMCHTOB

[Tepuonnueckuii 3akoH u [lepuonnueckas
CHUCTEMa XMMHYECKUX seMeHToB JI. 1.
Menneneena

IIepuonsl, rpyniel, MOATPYIIIILI

Crpoenue atomoB. COCTaB aTOMHBIX SIJIED.
N30TOomEs!

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB Ilepuonnueckoii cucremst /1. U.
MenneneeBa

XapakTeprucTHKa XUMHUYECKOTO 3JIEMEHTA T10 €ro
nojoxxeHuto B [lepuoanueckoii cucreme /1. 1.
MenneneeBa

3navenue [leproauyeckoro 3aKoHa AJisi pa3BUTHS
Hayku U nipaktuku. /. 1. MenaeneeB — y4€HbIN,
MeJaror U rpa)xJaaHuH

DIEeKTPOOTPULIATETLHOCTh aTOMOB XUMHUUYECKHUX
3JIEMEHTOB

HNonuag xumuyeckas cBA3b

https://m.edsoo.ru/00ad9a50

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

bubnuoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52¢c

bubmmorexa [JOK
https://m.edsoo.ru/00ada52¢c

bubmmorexa [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK
https://m.edsoo.ru/00ada824

bubnuorexa [IOK
https://m.edsoo.ru/00ada96e

bubmmorexa [JOK
https://m.edsoo.ru/00adaab&

but6mmoreka [IOK
https://m.edsoo.ru/00adac34




60

61

62

63

64

65

66

67

68

KOBaHeHTHafl HOJ'ISIpHaSI XUMHNYCCKas CBA3b
KOBaHeHTHafl HGHOJ’IﬂpHaﬂ XUMHNYCCKas CBA3b
CreneHb OKHCICHUS
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIINU

OKXuCIINTEII ¥ BOCCTAHOBUTEIIH

Konrtponsnas padora Ne4 o treme «CtpoeHue
aToMa. XUMHYECKasl CBSI3b»

PesepBHEIT ypok. O000IICHHE U CHCTEMATH3AIHS
3HaHUN

PesepBHbIit ypok. O000IIEHHE U CHCTEMATH3AINS
3HAHUU

PesepBubIil ypok. O600IIEHHE U CUCTEMATU3AIIHS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

bubnuoreka [IOK
https://m.edsoo.ru/00adaab8

bubnuoreka [IOK
https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
https://m.edsoo.ru/00adae28
bubmuoreka [JOK
https://m.edsoo.ru/00adb076
but6mmoreka [IOK
https://m.edsoo.ru/00adb076

but6mmoreka [IOK
https://m.edsoo.ru/00adb486

bubnuoreka [IOK
https://m.edsoo.ru/00adb33c¢

bubmmorexa [JOK
https://m.edso00.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




Ne
n/n

10

9 KUIACC

Tema ypoka

[Iepnonnueckuit 3akoH. [lepuoanueckas cucrema
xumudeckux djemenToB . . MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIIATypa HEOPraHMUECKUX
BEIIECTB

Bunbl XuMu4eckon CBA3HM U TUIBI KPUCTAIITMYECKUX
pemETOK

Kontponsnas padora Nel no reme «I[loBTopenue u
yri1yOJieHHe 3HaHUI OCHOBHBIX pa3zelioB Kypca 8
KJIacca»

Knaccudukanus XuMudeckux peaxkiuii no
Pa3IUYHBIM PU3HAKAM

[TonsiTHE O CKOPOCTH XMMUYECKON PEAKIIUH.
IToHsITHE O TOMOTEHHBIX M T€TEPOTE€HHBIX PEAKIMAX
ITonsTHe 0 XMMHUUECKOM paBHOBeCUH. DaKTOPHI,
BJIMAIOIINE HA CKOPOCTh XMMHUYECKON peakuu U
IIOJIOKEHNE XUMMUYECKOTO PAaBHOBECHS

OKMCIIUTEIbHO-BOCCTAHOBUTEIBLHEIC pcaknuu

Teopus PAEKTPOIUTUYECKON TUCCOUALINH.
CunpHBIC U CIIA0BIC AIEKTPOIIUTHI

KoauuecTBO 4acoB

Kontpouabnbsie IIpakTnueckue

U3y4eHHust

JJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcebl

bubnuoreka [IOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edso00.ru/00adb6b6

bu6moreka [JOK
https://m.edsoo.ru/00adb7e2

bubnuoreka [IOK
https://m.edsoo.ru/00adbac6

but6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

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

bubmmorexa [JOK
https://m.edsoo.ru/00adc28¢c

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

bubmmorexa [JOK
https://m.edsoo.ru/00adcd68




11

12

13

14

15

16

17

18

19

20

21

22

23

HonHbIe ypaBHEHMS peakuui

XMUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUH B
CBETE MPEACTABICHUIN 00 JIEKTPOTUTHICCKOM
IUCCOIMAINN

XHMUMHUUYECKHE CBOMCTBA COJIEN B CBETE
MIPECTABICHUNA 00 3IEKTPOIUTHUECKOM
IUCCOIMAIuN

[TonsTHE O THApPOIU3E COEn

O0001IeHrE U CUCTEMATU3ALIUS 3HAHUM

[Ipaktuyeckas padora Ne 1. «Permenune
JKCIIEPUMEHTAIIBHBIX 3329

Kontponbnas padota No2 o teme
«ONEeKTpoNUTHYECKas: TUCCOIHALN. XUMUYECKUE
pEaKIfK B pacTBOPax»

OO6m1as XxapakTepuCTHKA raJOreHOB. XUMUUYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

XnopoBogopoa. CoJisiHast KHCIO0Ta, XUMUYECKUE
CBOMCTBA, IIOJIyYEHUE, IIPUMEHEHUE

[Ipaktuueckas padora Ne 2 mo teme «Ilomyuenue
COJISTHOM KMCJIOTBI, U3YUECHUE €€ CBOKCTBY

Brruucnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKIuii, eclii OJIMH U3 PEareHTOB JAaH B U30BITKE

OO61as xapakrepucTuka 31eMeHTOB VIA-rpymisl

Annorponnsie Moaudukanuu cepsl. Haxoxnenue

bubnuoreka [IOK
https://m.edsoo.ru/00add448

bubnuoreka [IOK
https://m.edsoo.ru/00add5d8

bubmmorexa [JOK
https://m.edso0o0.ru/00add8b2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bubmmorexa [JOK
https://m.edsoo.ru/00addd12

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

but6mmoreka [IOK
https://m.edsoo.ru/00addec(

bubnuorexa [IOK
https://m.edsoo.ru/00addfe2

bubmmorexa [JOK
https://m.edsoo.ru/00ade104

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubnuorexa [IOK
https://m.edsoo.ru/00ade488
bubnuoreka [IOK
https://m.edsoo.ru/00ade64a

bubnuoreka [IOK




24

25

26

27

28

29

30

31

32

33

cepbl U €€ COCIMHEHU B pUpoae. XUMUUECKUE
CBOMCTBA CEpBI

CepoBoziopoJi, cTpoeHHE, PU3NUECKUE U
XMMHYECKHE CBOMCTBA

Oxcunsl cepbl. CepHas KHCITOTa, GU3HIECKUC U
XUMHYECKHE CBOMCTBA, MPUMCHCHHE

XUMHUYECKHUE PEAKIUH, JICIKAIUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOyYeHUs CEPHON
KHUCJIOTBL. XMMUYECKOE 3arpsi3HEHNE OKPYKaroUIen
Cpebl COeTMHEHUSIMU CEPBI

Brruricnenue MaccoBoil 1071 BbIXO/a MPOIYKTa
peakunu

OO6m1as XxapakTeprucTHUKa JIEMEHTOB V A-TPYIIITHIL.
A30T, pacpocTpaHeHue B Ipupojie, PU3ndecKue u
XUMHYECKHE CBONCTBA

AmMMHaK, ero Gu3NIecKrue 1 XMMHYECKHE CBOMCTBA,
IIOJIyYEHUE U IPUMEHEHUE

IIpaktuyeckas padora Ne 3 o teme «Ilomydyenue
aMMHaKa, U3y4CHHUE €r0 CBOMCTBY

A3oTHast KUCJI0Ta, €€ GU3NIECKUE U XUMUICCKUE
CBOMCTBA

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHS B
KauecTBE MUHEPAIbHBIX YA0OpeHUH. XUMUUECKOe
3arpsI3HEHUE OKPYIKAIOLIEH Cpebl COCTNHEHUSAMU
azora

dochop. Oxcun dpocdopa (V) u pochopuas
KHCII0Ta, (PU3NYECKNE U XUMUYECKUE CBONCTBA,
MOJIy4Y€HUE

https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade802

bubnuoreka [IOK
https://m.edsoo.ru/00adea28

bubmmorexa [JOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6moreka [JOK
https://m.edsoo.ru/00adeea6

bubnuoreka [IOK
https://m.edsoo.ru/00adf004

bubmmorexa [JOK
https://m.edso00.ru/00adf180

bu6moreka [JOK
https://m.edsoo.ru/00adf306

bubnuoreka [IOK
https://m.edsoo.ru/00adf518

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




34

35

36

37

38

39

40

41

42

43

44

Hcnonb3oBanue GochaToB B KauecTBE
MUHEPAIBHBIX YI00peHH. 3arps3HeHne
MIPUPOIHON cpeanl hocharamu

VYrnepon, pacnpocTpaHeHue B IpUpo/Ie,
(dbu3nueckre U XUMHUYECKUE CBOMCTBA

Oxkcuapl yriaeposaa, ux Gu3ndeckue u XuMUIeCKue
CBOMCTBA. DKOJIOTHYECKUE TIPOOIEMBI, CBSI3aHHBIC C
okcuaom yriepona (IV)

VYTroipHas KHUCI0Ta U €€ COJIU

[Mpaktuyeckas padora Ne 4 o teme "Ilonydenne
yriekucioro rasza. KagectBennas peakuus Ha
kapOoHaT-uOH"

HepBOHa‘IaHLHHe IIOHSATHS 00 OpraHu4CCKUx
BCIICCTBAX KaK O COCAUMHCHUAX YyIjiepoaa

Kpemnwuii u ero coenunenust

IIpakTuyeckas padora Ne 5. Pemenue
JKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxunenmue
HEMETAJUIbl U UX COCIUHEHUSD)

Kontponsnas padora Ne3 no treme «Baxuelme
HEMETaJUIbl U UX COCAUHEHUSD»

OO6m1as XxapakTepucTUKa XUMUUECKUX 3JIEMEHTOB —
MeTaoB. Meramnyeckas CBSI3b U METAJIIMUECKast
KpHUCTa/UIM4ecKas peméTka. @u3nyeckue CBocCTBa
METaJJIOB

XHWMHUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUUECKHUH Psiji HAIIPSHDKEHUH METalIoB

bubmmorexa [JOK
https://m.edsoo.ru/00adfc20

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

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

bu6moreka [JOK
https://m.edsoo.ru/00ae006¢

bubnuoreka [IOK
https://m.edsoo.ru/00ae027¢

bubmmorexa [JOK
https://m.edsoo.ru/00ae054¢e

bubmmorexa [JOK
https://m.edso00.ru/00ac080a

bubmmorexa [JOK
https://m.edso00.ru/00ac0bf2

but6mmoreka [IOK
https://m.edsoo.ru/00ae0el 8

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

bubnunoreka [IOK
https://m.edsoo.ru/00ael156




45

46

47

48

49

50

51

52

53

54

55

56

57

58

O06u1re cocoObl moyueHus MeTayuioB. CIiaBsl.
Bbruncnenus mo ypaBHEHUSIM XHMUYECKUX
peakIyii, €CIIM OJJH U3 PEareHTOB COMCPKUT
npUMecH

ITonsiTHE O KOPPO3UU METAILIOB

Illenounbie METAIIBI

OKCHUIBI M THAPOKCUIBI HATPUS U KIS
Illenoyno3eMeNnbHBIC METAJIIbI — KAJIBITUA M MarHui

Baknelime coeqMHeHNS KaJIbIIUS
O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI
JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEeHHSI

[IpakTuyeckast padora Ne 6 o Teme "JKEcTkocTh
BOJIbI U METOIbI €€ yCTpaHCHUS"

AJTFOMUHHI
AmdoTepHbIe CBOICTBA OKCHIA U THIPOKCH/IA

Kemezo

Oxcupl, rusipokcusl U conn xkenesa (1) u xenesza
(111)

O0001IeHrE U CUCTEMATU3ALINS 3HAHUM

bubmmorexa [JOK
https://m.edsoo.ru/00ael156

bubmmorexa [JOK
https://m.edsoo.ru/00ael1278

bubnuoreka [IOK
https://m.edsoo.ru/00ae14b2
bubnunoreka [IOK
https://m.edsoo.ru/00ae14b2
bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8

but6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bubnuoreka [IOK
https://m.edsoo.ru/00ac1886

bubnuorexa [IOK
https://m.edsoo.ru/00aelae8

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

bubnuorexa [IOK
https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86

bubnuoreka [IOK
https://m.edsoo.ru/00ae35¢6




59

60

61

62

63

64

65

66

67

68

[Ipaktuyeckas padora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 33/Ja4 110 TeMe «Baxkunenmue
METaJJIBl ¥ UX COEIUHEHUS)

Boluncnenus no ypaBHEHUSAM XUMHUYECKUX
peaxIuii, eciiu OAMH U3 PEareHTOB JjaH B U30BITKE
WJIU COJEPKUT NpUMecH. Brruncinenus MaccoBon
JIOJIA BBIXOJ1a IIPOYKTA PEAKLIUU

O0001IeHre U cCUCTEMAaTU3ALINS 3HAHUI

Kontposnbnas padota Ne4 o teme «Baxkueiiume
METaJUIbl U UX COCTUHEHUSD)

BemectBa u MaTepuajibl B MMOBCEIHEBHOM KU3HU
YCJI0BCKa

XUMHUECKOE 3arps3HEHUE OKpYXKaroleil cpeibl

Ponp xumMuu B PCIICHUHN 3KOJIOTHYCCKUX HpOGHeM

PesepBHbIit ypok. O600I1IeHHE U CHCTeMAaTHU3alUs
3HaHUH

PeseprubIil ypok. O600IIEHHE U CUCTEMATU3AIIHS
3HaHUN

PesepBHbIit ypok. O000IIEeHHE U CHCTEMAaTH3AINS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmmorexa [JOK
https://m.edsoo.ru/00ae3de8

but6mmoreka [IOK
https://m.edsoo0.ru/00ael1750

but6mmoreka [IOK
https://m.edsoo0.ru/00ae3150

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270
but6mmoreka [IOK
https://m.edsoo0.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6moreka [JOK
https://m.edsoo.ru/00adb33c¢

bubmmorexa [JOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

Xumus 8 ximacc. Pymsutuc I'.E., ®enpaman O.I'. U3-o:1Ipocsenienue

Xumus 9 knace . Pynsuruc I'.E., ®ensaman @.1I" U3-Bo:IIpocBenieHue

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



