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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, COCTaBJICHHAs Ha
OCHOBe TpeOOBaHMII K pe3yldbTaTaM OCBOCHHMsSI OCHOBHas oOpa3oBaTelbHasi Iporpamma
OCHOBHOTO ob0miero ob6paszoBanus, mnpexactaBieHHas B OI'OC OOO, a Takxke Ha OCHOBE
(dbenepanpHON paboyeil TporpaMMbl BOCITUTAHUS M C YIETOM KOHIICIIIIUU TPETOAaBaHus Kypca
npeameTa « XuMus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1o XMMHUM JaeT MPEACTaBIECHUE O MpeaMeTax, OOLIyI0 cTpaTeruio o0ydeHus,
BOCHUTAHUS M pa3BUTHS OOydarolMXCsl B paMKax Y4deOHOro IpeiMeTra, yCTaHaBJIMBAET
o0s13aTenbHOE NPEAMETHOE cojlepkaHue, olecneynBaeT oOecleueHue ero Mo Kiaccam u
CTPYKTYPUPOBAaHHE 110 pa3zenaM U TeMaM IPOrpaMM IO XUMUH, ONPEAEISIET KOJIMYECTBEHHBIE U
KauE€CTBEHHBIE XapaKTEPUCTUKU COJEP)KAaHUS, PEKOMEHIYEMYIO I10CIE10BaTEIbHOCTh U3yUEHUSI.
XUMUS C yUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOrMka yueOHOro mporecca,
BO3PACTHBIX KaTeropuil 00ydarolIuXcsi, ONPEAEISIOT BO3MOKHOCTU MpeaMeTa Ul pean3aluu
TpeOOBaHUSI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
6a30Boro ooOuiero oOpa3oBaHus, a TaKke TPeOOBaHUSA K pe3yibTaraM OOy4YeHHMs XUMHM Ha
YpOBHE IieJIell M3y4YeHUs IMpeaMeTa M OCHOBHBIX BHUJOB yUeOHOIO Ipolecca -I03HAaBaTEIbHOM
JEeSITEIbHOCTH 00yYaroIIerocs o0 OCBOSHHUIO y4eOHOIo COJIepKaHMUs.

3HaHMe ciyxuTeneil mupa s (GOPMUPOBAHUS MHUPOBO33PEHHS O0O0ydaloLIErocs, ero
HpeIICTaBJIeHI/Iﬁ 0 MarcpuaibHOM CIAUHCTBC MHUpA, I[NIABHAs POJIb KOTOPOTO 3aK/IIOYACTCA B
(hopMUPOBaHUN XUMHUH MPEACTABICHUN O B3aMMOINPEBPALICHUSIX SHEPTUU U O 3€MHBIX TENax B
MpUPOAE, O MYyTAX PELICHHUs MPOOJEeM, CBI3aHHBIX C Pa3BUTHEM YeJIOBEUECTBA —BOM MPUPOJIBI,
SHEPTreTUYECKON, MaTepruaJIbHON U OCHOBHOM 0€3011aCHOCTH, TPOOIEMBI 3[paBOOXPAHCHHUS.

N3yuenune xumuu:

o0ecriedeHre YCIOBHHM [UIi CAaMOpPa3BUTUS M KYJAbTYphl JIMYHOCTH, €€ oOmeid u
(yHKIIMOHAIBHOTO (POPMUPOBAHUS TPAMOTHOCTH;

BHOCHT BKJIaJ] B HaBBIKM MBIIUIEHUS U TBOPYECKUE CIIOCOOHOCTH OOYYaIOLIMXCsl, HABBIKU
UX CaMOCTOSATENIILHOW Y4YeOHOW JeATENbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX
YMEHMH, HEOOXOAUMBIX KaK B TIOBCETHEBHOM KU3HHU, TaK U B MPOPECCUOHATILHON NEATEIbHOCTH;

3HAKOMCTBO €O cnenn(UKOW HAYYHOTO MBIIUICHHS, 3aKJIa (bIBAIOIIEe OCHOBBI IIEJIOCTHOTO
B3IVIs1/1a HA €MHCTBO MIPUPOJBI U YETIOBEKA, SIBJISICTCS] OTBETCTBEHHBIM 3TAllOM
B Pa3BUTUU €CTECTBEHHO-HAYYHOIN rpaMOTHOCTH 00YyYaIOLIUXCS;

cozeiicTBre (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM 3HAHUSIM,
K IIPUPOJIE, K YETIOBEKY, BHOCHUT CBOI BKJIa/l B 9KOJIOTHYECKOe 00pa3oBaHue 00y4arouxcs.

Ot HaIlpaBJICHUA B O6y‘—IeHI/II/I XUMHUU TPHUBOAAT K Cl'IeIII/I(i)I/IquKOMy COACPIKAHUTIO
yqe6H0ro npeamMeTa, KOTOpBIﬁ SABJIACTCA TCAArOTUYCCKHU aJallTUPOBAHHBIM  OTPAKCHUCM
HarpaBJICHUA HAYKH XMMHU Ha ONPEACICHHOM 2TaIlC €€ pa3BUTUSA.

Kypc xumun Ha ypoBHE 6a30BOro 00mero oOpa3oBaHus, OPHEHTUPOBAHHBIA HA OCBOCHHE
00y4arolMMHCS, COOTBETCTBYET CHUCTEME MEPBOHAYAIbHBIX TMOHSATHH XUMHHM, OCHOBaM
HEOPraHUYECKOM XMMHUU U HEKOTOPHIM BayKHBIM MOHSATHSIM OPraHU4YeCKONH XUMHUH.



CtpykTypa cozmepkaHusi IpOrpaMMbl 10 XUMHHM C(HOPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noctyna kK ee usydeHuto. CopepaHiue COCTOMT U3 CHUCTEM MOHSATHH XUMHUYECKHX 3JIEMEHTOB U
CHCTEM BEIIECTB, a TakXKe MOHATUH XHMHUYEecKoro pexuma. ObecreunBarh 3TH CHUCTEMBI
CTPYKTYPHO OPTraHM30BAHHON JEATEIbHOCTHbIO MO MPHUHIMITY IOCIEA0BATENIbHOTO Pa3BUTHS
3HAHUW HA OCHOBE NPEJCTABIEHHBIX HA PA3HBIX YPOBHAX TEOPETUYECKUX OCHOB!

ATOMHO-MOJICKYJIIAPHOI'O YUCHHUA KaK OCHOBBI BCCI'O0 €CTCCTBO3HAHUS;

[Tepuognueckoro 3akona 1. 1. MenaeneeBa kak OCHOBHBIE 3aKOHbI XUMHH;

YU€HUA O CTPOCHHUU aTOMa U MGHHHHHCKOﬁ CBA3U,

[IpencraBnennii 00 3MEKTPOTUTUIECKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaHUSI, OCHOBAaHHBIE Ha ASMIUPUYECKU TOIYYEHHBIX M OCMBICICHHBIX
(hakTax, pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJHOTO YPOBHS K TIporeaype, pyHKIIMOHHPOBAHKE
(GyHKIMI OOBSICHEHHUS W MPOTHO3WPOBAHHUS CBOMCTB, CBOMCTB M BO3MO)KHOCTEH MPAKTUUYECKOTO
MPUMEHEHUS U MOJIyYSHUS U3y4aeMbIX BEUIECTB.

OcBoeHue MmporpamMMm IO XHMHUH CIIOCOOCTBYeT (DOPMHPOBAHHUIO MPEACTABICHUNA O
(¢u3nueckux pes3ylibTarax HayyHbIX KapTUH MHpa B JIOTUKE €€ CHUCTEMHOW MPHUPOJIbI,
LIEHHOCTHOT'O OTHOILIECHHs K Hay4YHOMY 3HAHMIO U METOJaM II03HaHUs B Hayke. M3yueHue xumuu
MPOUCXOAUT C TNPHUBJICYECHUEM 3HAHUM W3 paHee M3YYCHHBIX HAy4YHbIX MPEIMETOB:
«Oxpy>xaromuii Mup», «buonorus. 5-7 xknacce» n «®Pusnka. 7 knacey.

[Ipy M3ydyeHUM XUMUHM TPOUCXOJAT 3HAHMA OCHOB MEIMIIMHCKONM HAayKd Kak o01acTu
COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTHUYECKON JCATEIBHOCTH YEJIOBEKA W KaK OJHOW U3
COCTaBJIAIOILNX MUPOBOM KyibTypbl. OCHOBHAs 3a/a4a IpeaMeTa COCTOUT B MOCIIENOBATEIBHON
cucreMe (yHIAMEHTAIbHBIX 3HAHUH — (yHJAaMEHTAIBHBIX (DaKTOB, OOBSCHEHHH, TCOPHUH M
TEOPHH, TOCTYIHBIX 0000IIEHHI MHUPOBO33PEHUECKOTO XapaKTepa, sI3bIKOBOI HayKH, B OOLLICHUN
C TpaJULMOHHBIMU METOJAaMHU I[IO3HAHUS IPU H3YYEHHUU BEIIECTB M (yHIaMEHTAIbHOIO
IOPUHLINAINA, B Pa3BUTHUM U Pa3BUTUM II03HABATENBHBIX YMEHUMHM M HMX MPUMECHEHHSA. B
y4eOHO-II03HABATEIbHOM U y4e€OHO-HCCIIEOBATENbCKON AESITEIbHOCTH, OCBOEHUM IIPaBUII
6e30macHOro oOpaleHus ¢ BeIeCTBAMU B IOBCEAHEBHOM KHU3HH.

[Tpn n3ydeHMM XMMHUHM Ha YPOBHE OCHOBHOTO OOINEro OOpa3oBaHMs BaXHOE 3HAYCHHUE
npruoOpeny Takue e, Kak:

—TpeOyeT HMHTEUIEKTYalbHO pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY TMPHHATUIO pPEIIECHUH, CIIOCOOHON aanTUpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3HU;

—KauecTBO  OOyuyeHUs] Ha  CHCTEMaTHueckoe mpuodlieHue  olydarommxcs K
CaMOCTOSITEJIbHON TO3HABATEIbHOM JIEATEIbHOCTH, OOILENPUHITHIM METOJUKaM IO3HaHUS,
(hopMHPOBAHUIO HAMIPABICHHON MOTHUBAIIMH U PA3BUTHUIO CLIOCOOHOCTEN K XUMUH;

—o0ecriedeHne  yCIIOBMM, BKJIIOYeHHE o0OyueHHss B oOydyeHue pa3zHooOpa3HOU
JESATEIIbHOCTH, TO3HAHWSA W CaMOIO3HAHMs, KIIFOUEBBIE HAaBBIKM (KJIFOUEBBIX KOMIIETEHIIMN),
o0111e4€eI0Be4eCcKOe 3HaUe€HUE JUIs PA3JIMYHbIX BUJIOB JI€ATEIBHOCTH;

—HOJIEPKUBAET OOIIYI0 (PYHKIIMOHAIBbHYIO U €CTECTBEHHO-HAYYHYI0 [PaMOTHOCTh, B TOM
YHclie YMEHUN OOBSACHATh U aHAIU3UPOBATh MPOOJIEMBI OKPY’KAIOIIEro MUpa, UCIIONb3YS 3HAHUS



U OIBIT, MOJYyYCHHbIE NMPU U3YYCHUHM XHUMMHU, NMPUMEHATh UX NpU obecriedeHur mpodieM B
TTOBCETHEBHOM KU3HU U TPYAOBOM JESATEIBHOCTH;

—OTHOLIEHHWE K Y4YallUMCS T'yYMaHHCTHUYECKUX OTHOLIEHWH, I[OHMMAaHHE IEHHOCTEH,
Hay4YHbIX 3HAHWM A pa3pabOTKU HKOJIOTMYECKUX MPUHIUIIOB MOBEAEHUS B OBITY U TPYIOBOMH
JEATEIbHOCTH B LIEJAX COXPAHEHUs UX 30POBbs U OKPYKAIOIIEH IPUPOJHOMN CPEBI;

— pa3BUTHE MOTUBalMM K OOY4YEHMIO, CIIOCOOHOCTEH K  CAMOKOHTpPOI U
CaMOBOCIIMTAHUIO HAa OCHOBE (DOPMHUPOBAHHUS OOILEUETOBEUECKUX I[EHHOCTEH, MOJITOTOBKU K
OCO3HAaHHOMY BBIOOPY IpO(UIIsl U HAIPABIEHHOCTH JaJIbHEUIIET0 00yUeHusI.

OO0111ee  KOJIMYECTBO YAcOB, OTBEACHHOE ISl M3Y4YEHHMsS] XMMHHM Ha YPOBHE HayajlbHOI'O

obmiero obpaszoBanHms, cocTaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hemelnw), B 9
Ki1acce — 68 gacoB (2 Jaca B HEJIETIO).

COILEP)XAHUE OBYUYEHMUSA

8 KJIACC

HepBOHa‘{aJILHbIe XUMHUYECCKHUE MNOHATHUHA

[Ipenmer xumuu. Posib XMMUM B JKM3HHM YeEJIOBEKa. XUMHUS B CHCTEME HaykK. Tena u
BelecTBa. GU3NYECKrUe CBOMCTBA BEIIECTB. ATperaTHoe COCTOsiHME BemlecTB. [Ipemnoxenue o
METO/axX TIO3HaHMs B XUMUH. UncThie BemecTBa U cMecu. CiocoObl pa3ieIeHHsI CMECEe.

ATOMBI u MOJICKYJIBL. XHUMUYECKUE 91eMeHTBL. CHUMBOJIBI QJICMCHTApPHBIX
DJICMCHTOB. HpOCTHe 1 CJIOKHBIC BE€IICCTBA. ATOMHO-MOJ'IeKYJUIpHOG YUCHUC.

Xumuueckasi popmyna. BaqeHTHOCTh aTOMOB XUMHUYECKHX JI€MEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa  BemecTB. OTHOCcHUTENbHAs ~ aroMHass  macca. OTHOCUTENbHAs  MOJIEKYJISIpHAs
macca. MaccoBast 10JI11 XMMHYECKOTO JIEMEHTa B COCIUHCHUSX.

KonmnuectBo Bemectsa. Monb. MonsipHass Macca. B3auMocBsI3p  KOJIMYECTBA, MacChl U
qycia CTPYKTYPHBIX BellecTB. Pacuérel mo opmymnam pe3yasraToB pe3yabTaToB.

dm3nyeckne W MeXaHWYeCKHe SBIICHHS. XUMHUYeCcKas p€akuuda MU €€ IPU3HAKH. 3akoH
COXpaHEHHsT Macc BellecTB. XUMUYecKHe YypaBHeHus. Kiaccupukauus 3>KOHOMHUYECKOTO
BO3/1€MCTBUS (COETMHEHUS, PA3JIOKEHUSI, 3aMEHbI, 0OMEHa).

Xumuueckuit Ixcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW TOCYAOH, TpaaulMOHHBIE pabOThl B JaOOpaTOpuu U MpPUEMBI
oOparieHusi ¢ 1aboparopHbIM O00OpPYIOBAaHUEM, M3yYCHHE U OMHCaHuEe (U3MUYECKUX CBOMCTB



00pa3Ii0B HEOPraHWYECKUX BEIIECTB, HAOMIONEeHHE 3a (DM3MUECKHMH BellecTBaMH (ITUIaBICHUE
BOCKa, TasHWE JbJa, pPACTUPAHHWE caxapa B CTYyNKe, KHAICHUE W KOHJCHCAITUS BOJBI) H
XUMHYECKUMH  BellecTBaMu  (TOpEHHWE CBEYH, MPOKAIMBAaHWE METHOW  MPOBOJIOKH,
B3aMMOJICICTBHE Meja C KHUCJIOTOM) HaOmoeHue, HAONIONeHWe W OIMCAaHWE MPU3HAKOB
MPOTEKaHUS BO3ACHCTBUS (pa3IOXKEHHE caxapa, B3aUMOJICHCTBUE CEPHOUM KUCIOTHI C XJIOPHIOM
Oapusi, paznoxenue ruiapokcuga menu (II) nmpu HarpeBanum, B3aumMopecTBHE XKene3a C
pactBopoM TBepmoit memu (1)), crmoco0 w3ydeHHs pas3leleHuss CMeceil: C MarHUTOM,
(¢uabTpOBaHMEM, BBIMApUBAaHUEM, IUCTWULSILIMENH, Xpomarorpadueil, MpoBeJeHHEM OYHUCTKH
MOBAPEHHOW CONM, HaOMIOACHHEM ©  ONUCAaHUEM pe3yJabTaTOB MPOBEIACHHS  OIbBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUST MacC, CO3/IaHMs MOJIEJIeH MOJIEKY (IIapOCTEPKHEBBIX ).

Basknelimue NpeacTaBUTEC/IM HEOPraHUYeCKUX BEIIECTB

Bozgyx — cmecy rasza. CocraB Bozgyxa. Kuciopony — smemMeHT U mpocToe
BemecTBo. HaxoxieHue kuciopona B npupoje, Gpu3ndeckre 1 XMMHU4ecKre CBOMCTBA (peakluu
ropenusi). Oxcunel. [pumenenne kucinopona. CriocoObl MOMydeHHsI KUCIOPOo/ia B JIAOOPATOPHSIX
U Ha npousBojcTse. KpyroBopor kuciaopona B npupone. O30H — aIoTpornHas MoAuQuKanus
KHCJIOPOJa.

TeruoBolt 3¢h(heKT XUMHUECKOrO COCTOSIHMS, TEPMOXMMUYECKHE YpaBHEHHS, 3K30- U
OHAOTCPMUUCCKUC COCTOSAHUS. TormBo: yYrojib "W MCTaH. 3an$[3HeHI/I€ BO31yXa, CTCIICHDb
HapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOsL.

Bonopon — smemeHT W mpoctoe BemecTBo. Haxokaenwe B mpupoae, (U3HUECKUX U
XUMUYECKUX CBOMCTBAX, MPUMEHEHUH, crioco0ax noiayudenus. Kuciorer u conu.

MossipHblil 00beM Ta3a. Pacd€Tel Mo XUMHUYECKUM YPABHEHHSIM.

®dusnyeckue cBoWcTBa BoAbl. Boma kak pactBoputens. PactBopsl. Haceliennsie u
HEHACBIILIEHHBIE PpacTBOPBL. PacTBOpUMOCTh BemiecTB B BojJe. MaccoBasi J0Jisi BELIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOJIbl. OCHOBaHMs. Poib pacTBOPOB B MpUpOJE U B KU3HU
yenoBeka. KpyroBopor Boabsl B TpHpoje. 3arps3HEHUE OKpyKarome cpenbl Boa. OxpaHa u
OYHCTKA BOJIBI.

Knaccudukamus Heopranwueckux coeauHeHuil. Okcuabl. Knaccudukamuss — OKCHIOB:
oneoOpa3yromue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIC) U HecoleoOpasyronme. HomeHknarypa
okcuoB. du3nueckue U XUMUYECKUE CBOMCTBA OKCUIOB. [loryueHre OKCHI0B.

OcnoBanus. Knaccudukanus OCHOBAaHHU: IEJI0YN u HepellaeMble
ocHoBaHusA. Homenknarypa ocHoBaHUN. OCHOBaHbI ¢dusnueckue U XUMHYECKHUE

cBoiicTBa. [TomyueHne ocCHOBaHUIA.

Kucnotel. Knaccugukanuus xucinor. Homenknarypa kucinor. @u3ndyeckue U XUMHUYECKHE
cBoricTBa KUCIOT. Pax aktuBHOCTH MeTtaiutioB H. H. bekerosa. [lonyueHnue kucinorsl.

Conu. Homenknarypa coseil. @u3nueckue M XUMHYECKHE CBoWcTBa coiu. [lonmyuenue
coJei.

I'enetnueckas cBsI3b MCKAY KJIaCCaMH HCOPTraHNYCCKUX COCIMHEHUH.

Xumuueckuit ykcnepumenm:



KaueCTBEHHOE OMNpEJCIICHUe COACpPKaHUS KHUCIOpOoAa B BO3IAyXe, MOIydeHHe, cOop,
pacro3HaBaHUE W W3Y4YEHHE CBOMCTB KHCJIOPOJA, HAONIOEHHWE B3aUMOJICHCTBHUS BEIIECTB C
KHUCJIOPOJIOM M YCIIOBUH BO3HHKHOBEHMSI W TIOBBINICHUS TOpeHUs (TIoXkKapa), O3HAKOMIICHUE C
BBIOOPKAMH OKCHJIOB U ONMHMCAHWE UX CBOMWCTB, TMOJIy4eHHE, COOp, pacro3HaBaHHE W W3YUCHUE
CBOMCTB OKCHUIOB (TropeHme), B3amMmojelcTBus BemukoOputanumu ¢ okcugom wmemu (1)
(BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPHAJIOB), HAOMIONEHNE OOpPAa3IOB BEIIECTB, BXOASAIINX B
coctaB 1 Monb, HCCIEOBAaHUWE pACTBOPEHHUS BEIIECTB C PaA3IMYHOM pPACTBOPUMOCTHIO,
MPUTOTOBJICHHE PACTBOPOB C OMNPENEICHHOW TEMIIepaTypoil J0JIe pacTBOPEHHs BEIIECTBA,
B3aMMOJICHICTBUE BOJBI C MeTaUlaMH (HaTpueM M KaiblueM) (BO3MOXHO HCIOJIh30BAHHE
BHJIEOMATEPUAJIOB), WCCIIENOBAaHWE OOpa3llOB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIC KIIACCHI,
HaOIOIeHNE 32 U3MEHEHHUEM OKpPACKU MHAWKATOPOB B PACTBOPAX KHUCIIOT U IIEIOYEH, H3yUCHHE
B3aumosericTBusi okcuga menu (1) ¢ pacTBOopom cepHOM KHCIIOTHI, KHUCIOT C METajlaMH,
OBICTpast HEUTpaIHU3aIHsl, TOy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHHE OJJTHOTO METaia
JPYTUM W3 pacTBOpa TBEPIOTO BEUIECTBA, PEUICHHE SKCHEPUMEHTAIBHBIX 3a7ad IO TEME «
Baxneiimue knaccbl HEOPraHUYECKUX COCTUHEHUI».

Ilepuoauvecknii  3axkon u  Ilepmoguyeckass cucreMa 1O  3IJIeMeHTaM
. . MenpaesieeBa. Ctpoenne aTroMoB. XUMHYecKasi
cBsI3b. OKUCJIUTEIHHO-BOCCTAHOBUTEIbHBIE COCTOSTHUSA

[lepBrie Mepbl MO OpraHM3alMU MUIIEBBIX 1eMeHTOoB. [Ipennoxenne o rpymnmne cCXOAHbIX
JJIEeMEHTOB  (IIENIOYHBIE W IIEJIOYHO3EMENbHBIE  METAJUIbl,  TallOTEHbl,  WHEPTHBIC
ras3el). DIEMEHTBI, cofieprkalire aM(poTepHble OKCUABI U TUAPOKCHUIBI.

[Tepunonnueckuit 3aKkoH. [lepuonnueckas cucrema YIIpaBICHUS 3JIEMEHTaMU
. U. Menneneesa. Koporkonepuonnas u anuHHonepuoanas ¢opmsl [lepuonuueckoii cuctemMbl
OoCHOBHbIX  anemeHTOB  /J[. 1. Menneneesa. [lepuonst  u  rpynnsl. PU3HUECKU  CMBICHT
IIOCJIEI0BATEILHOIO HOMEPA, HOMEPOB IIEPUOIOB U IPYIIIIBLI OJIEMEHTOB.

Crpoenne  aromoB. CocTtaB  aromMHbIX  saep. M3oTomnbl. DnekTpoHbl. CTPOUTEIBCTBO
ANIEKTPOHHOTO  0000Yka aromMoB TmiepBeix 20 amemeHToB [lepmoaudeckoit  crcTeMbI
1. 1. MenneneeBa. XapakTepuUCTHKa XHMHUYECKOTO 3JEMEHTa 10 €ro IOJOKCHHI0 B
nepuogudeckoi cucreme /. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs PaJInyca aTOMOB 3JIEMEHTAPHBIX AIEMEHTOB, METAIITINYECKUX
U HEMETAJUIMYECKHUX CBOMCTB 110 TPYyIIaM U Iepuoam.

3HayeHHe NEePUOJUYECKOrO 3aKOHA U TEPUOIUYECKON CHCTEMBI SBISIOTCA 3JIEMEHTaMHU
pa3BuTHs Hayku U npakTtuku. Jl. M. MenneneeB — y4€HbIN U TpaXkKJaHUH.

Xumuyeckas cBs13b. KoBanentHas (monsipHas u HEMOoJIsIpHAs )
CBA3b. DJIEKTPOOTPHUIATEIBHOCTh XUMUYECKUX 1eMeHTOB. MlOHHas CBSI3b.

CrereHn okuciieHus. OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC COCTOsSHUA. Hpoueccm
OKHCJICHHS B BOCCTaHOBICHHU. OKUCIUTENIN U BOCCTAaHOBUTEIN.

Xumuueckuii IKCcnepumenm:

M3ydeHrne oOpa3IloB BEIICCTB META/UIOB W HEMETAJIOB, B3aMMOJACWCTBHE THUAPOKCHUIA
IIMHKAa C pacTBOpaMH KHCJIOT U IIEJIOYeH, IPOBEJICHUE OINBITOB, HWILIOCTPHPYIOIIHUX
BO3HHUKHOBCHHUEC OKUCIHUTCIBHO-BOCCTAHOBUTCIBbHBIX SIBJIGHI/Iﬁ (FOpCHI/Ie, pe)KI/IM pa3HO)KeHI/ISI,
COCTMHCHHUS ).



Meosrcnpeomemmnuie ceazu

Peanuzanus MCKIIPEAMETHBIX CBsI3eH IIpu U3y4YCHUU XHMHUU B 8 Kitacce OCYHICCTBJIACTCA
MMOCPEACTBOM  HCIIOJIB30BaAHUSA KaK CCTCCTBCHHO-HAYYHBLIX HOHS[TI/II\/'I, Tak H HOH)ITI/II\/'I,
ABJIIOIUXCA CUCTCMHBIMUA I JICTKHUX BCHICCTB €CTCCTBCHHO-HAYYHOT'O THUKJIA.

OO0mue ecCTeCTBEeHHO-HAy4YHBIC IIOHSATHSA: HaydHble (aKThl, THIOTE3a, TEOPHUs, 3aKOH,
aHaJM3, CUHTE3, KiIacCU(UKAIINS, TIEPUOUIHOCTD, HAOIIOCHHE, SKCIICPUMEHT, MOJICIIMPOBaHNE,
H3MEpEeHUe, MOJICTIb, IBJICHUE.

dusnka: wmarepus, aroM, OJJICKTPOH, WPOTOH, HEUTPOH, WOH, HYKIHWI, HN30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYNa, CPEIHHUI 3apsll, BEUIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE
BEIIECTBA, Ta3, GU3NUECKas BEeTUINHA, BEJIMUNHA U3MEPEHHMsI, KOCMOC, TiIaHeTa, 3BE3/1b1, CoHIle

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, Moyie3HbIe HCKOMIAeMbIE, TOPHBIE TIOPOJIBI, TTOJIE3HbBIE
UCKOIIaeMbI€, TOILJTMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKAs peaKkuus

Ileprnognueckuii 3akoH. [lepnognueckas CUCTEMA  YIIpaBJICHUS JJIEMEHTaMU
. U. MenneneeBa. CtpoeHre aroMoB. 3aKOHOMEPHOCTh B CBOWCTBE PACKPBITHUS 3JIEMEHTOB
NIEPBBIX TPEX MEPUOJOB, KaJIMsl, IPEBPALLEHUI U UX COCANHEHNN B COOTBETCTBUH C ITOJIOKEHUEM
271eMeHTOB B lleproandeckoi cucTeMe U MOCTPOEHUU UX ATOMOB.

CrpoeHue BeLIECTB: BHJbl XUMHUYECKUX CBSA3€H. TUNBI KpPUCTANIMYECKUX PELIETOK,
XapaKTEepU3YIOLIUE CBOMCTBA BEIECTB IO TUILYy KPUCTAIIIMYECKON PEMIETKU U BUly XUMUYECKON
CBS3HU.

Knaccmbmcaul/m U HOMCHKJIaTypa HCOPraHMYCCKHUX BCHICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCANIMUXCA K PA3IMYHBIM KJIacCaM HCOPTaHUYCCKUX COG}IHHCHI/Iﬁ, TCHECTHYCCKaA
CBA3b HCOPIraHNYCCKUX BCHICCTB.

Knaccudukanus Bo3aeicTBUs BCIIEACTBUE PA3IMUYHBIX NMPUUYUH (IO MPUYMHE U COCTaBY,
BO3HUKAIOLLIEMY B SBJICHUSAX, IO TEMIoBOMY 3(Q(eKTy, M0 MNPUUMHE CTENEHU OKHCIIECHUS
XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO IOCIEI0BATEIbHOMY KaTalnu3aTopy). DK30- U
SHJOTEPMUYECKHUE COCTOSIHUSA, TEPMOXUMHUYECKHUE YPABHEHUS.

[Ipennoxenne o pexuMe IKOHOMHUYECKOro pexuma. [lonstue 00 o0O0paTUMBIX U
HEOOpaTUMBIX  MUIIEBBIX  peakuusx. [IpemiokeHne O TOMOTEHHBIX M TeTePOTeHHBIX
peakuusx. [Ipennoxxkenne o xaranuse. [IpemnoxkeHne 0 XHUMUYECKOM paBHOBeCUU. DAKTOPHI,
BJIUSIFOIINAE HA CKOPOCTh SKOHOMHUYECKOTO COCTOSIHUS M TOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCIUTEIIEHO-BOCCTAHOBUTCIIHLHEIC COCTOSIHUS, AIIEKTPOHHBIN OajaHc,
OKHMCJIUTEIbHO-BOCCTAHOBUTEIILHBIC cocrosaus. CocTaBicHHE METOAUYECKHUX
OKHCIIMTEIbHO-BOCCTAHOBUTEIBLHBIX METOMIOB C MCIIOJIb30BaHKEM MeTo/a OaltaHca OajaHca.

TeOpI/IH SHeKTpOHHTquCKOﬁ Jucconuanuu. SHCKTpOHI/ITbI U HCOJICKTPOJIHUTHI. KaTI/IOHBI,
aHUOHBI. MexaHu3M aucconuanii BCHICCTB C PA3JIMYHBIMU XUMHUYCCKHMU CBA3AMMU. Crerenn
Jucconuanuu. CunpHbIE U caa0bIe QJICKTPOJINTHI.

Peakuyu wnoHHOrOo oOMeHa. YCIIOBUS MPOTEKaHWs HOHHOTO OOMEHa, TOJHBIE W
COKpali¢HHble MOHHBbIE ypaBHeHHUs. CBOMCTBA KHUCIOT, OCHOBAHUM M COJIE€H B CYIIECTBYIOIIUX
NEKTPOIUTUYECKUX Jucconuanusax. KauecTBeHHble COCTOssHMS Ha HOHBL. [Ipemnoxenue o
TUIPOJIN3E COJIU.

Xumuueckuii Ixcnepumenm:

o0ciieloBaHME C MOJENSAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BELIECTB -
METAJUIOB ¥ HEeMeTalyioB (Tpadura W anMasa), CIOKHBIX BEIIECTB (XJOpHIA HaTpHs),
UCCIICIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOTO peKUMa OT BO3ACUCTBUS Pa3IMUHBIX
(axTOpOB, MCCIEOBAaHUE HIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, NMPOLECCOB JUCCOIMAINN
KHUCIIOT, 11e10ueil U coyieil (BO3MOKHO MCIIOJIb30BaHUE BHJIEO MaTe€pHalibl), IPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHUSI MOHHOTO oOMeHa (00pa3oBaHHME OCAKH, BBIIEICHUE
rasa, o0pa3oBaHue BO/Ibl), OTIBITBI, WITIOCTPUPYIOIINE MIPU3HAKH
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCOB (rOpeHue, PexxuMm pasnokeHus, COeAMHEHHUS),
pacro3HaBaHWE HEOPraHWYECKMX BEIIECTB C IOMOIIbI KayeCTBEHHBIX 3aps0B Ha HOHBI,
PEHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTanibl 1 HX cCOeTUHEHUS

OOme xapakTepUCTUKHU TranoreHoB. OCOOEHHOCTH COXpPAHEHUs aTOMOB, XapaKTepHbIE
creneHd  okucieHus. CtpoeHne U (U3MUECKHE  CBOMCTBa  MPOCTBIX  BEUIECTB  —
rajoreHoB. XMMUYECKHE CBOWCTBA IO THUMY XJopa (B3aUMOJAEHCTBHE C MeETaJUIaMHu,
HeMeTallaMu,  1enodamu). Xuopsogopoa. ConsHasgs ~— KHCIIOTa, XMMHUYECKHE  CBOMCTBA,
[I0JIy4YECHHUE, npuMmeHeHue. Jleiucteue  Xxjiopa M XJOPOBOLOPOAA  HA  OpPraHU3M
yesoBeKka. BaxkHelmme XJIopuIbl U UX HAX0XKJICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 3reMeHTOB VI A-rpynmbl. OCOOEHHOCTH COXpPaHEHUSI aTOMOB,
XapakTepHble CTerneHu okuciaeHus. CTpoeHne M (u3nyeckue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJl M Cepbl. AJIOTPONHBIE MOAM(PHUKALNU KHCIOPOAa M Cepbl. XUMHUYECKUE CBOMCTBA
cepbl. CepoBoioposi, CTpoeHue, (uznueckue U XuUMHUYeckue cBoiicTBa. OKCHIBI  CepBI
NPEACTaBISIOT CcO00i KUCIOTHBIE OKCUAbl. CepHast KHUCIIOTa, (U3WYECKHE U XUMHUYECKUE
cBOMcTBa (0OIIME MpEeACTAaBUTENN Kiacca KMCIOT U 0coOble CBOMCTBA). XUMUYECKHE SBICHHUS,
BKJIFOYUEHHE B OCHOBY IPOMBIIIJICHHOIO IIOJIy4€HUs CEpHOM KHUCIOTHL. [IpuMeHeHune cepHou
kucnoTbl. Conu cepHOM KHUCIIOTHI, paBHas peakuus Ha cyiab(ar-uoH. HaxoxaeHnue cepsl U UX
COCIMHEHUN B IpUpoAE. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl COSAUHEHUSIMU CEPbI
(KUCIIOTHBIE T0KIH, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB), KaK €ro MpeJOTBPATHUTb.

OO6miass xapakrepucTUKka 3J7eMeHTOB V A-rpynnbl. OCOOEHHOCTH COXpaHEHHsSI aTOMOB,
XapaKkTepHbIE CTENEeHU OKHCICHHs. A30T paclpocTpaHseTcss B MpHpoae, (PU3HMUECKUMHU U
XUMHUYECKUMH cBoiicTBaMu. KpyroBopor asora B mnpupone. AMMHaK, ero ¢Gusnyueckue u
XMMHUYECKHE CBOWMCTBA, MoOJy4deHHe U mnpumeHenue. Conmm ammuaka, HX (U3MYECKHEe U
XUMHUYECKHE CBOICTBa, mnpuMeHeHHe. KauecTBeHHast peakuus Ha HMOHBI aMMuaka. A30THas
KHCJIOTa, €€ MOJy4YeHue, (U3MYecKre M XMMHUYEeCKHe CBoWcTBa (00IIME KaK MpeACTaBUTENN



KJacca KHCJIOT M OTIMYMTENbHbIE CBOMCTBA). Microiap30BaHME HHUTPATOB M COJIM aMMHaKa B
KaueCcTBe MMHEpAIbHbIX  YyIOOpeHH. XUMUYECKOE 3arpsi3HEHHE OKpY)Kalolled  cpebl
COEMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/lyXa, MOUBHI U BogoéMoB). Docdop,
ayutoTpornnbie Moaudukamuu docdopa, puznueckue u xumudeckne cBorictea. Okeun docdopa
(V) u docdopnas xucnora, pusnyeckue 1 XUMHUECKUE CBOICTBA, Moiay4yeHue. Mcmnoab3oBanue
(ochaToB B KauecTBe MUHEPAIBbHBIX YAOOPEHUH.

OOmast xapakrepuctuka 31eMeHTOB [V A-rpymmer. OCOOEHHOCTH COXpaHEHHs] aTOMOB,
XapaKkTepHble CTETIEHU OKHUCIECHHUA. YIIIepo[], aJUIOTPONHbIE MOIU(UKAIIMU, PACIIPOCTPAHEHUE B
npupone, (U3NYECKHEe M XUMHUYECKHe CBOMCTBa. AncopOuus. KpyroBopor BeImomHsETCS B
npupoze. Okeupl XjIopa, MX (U3NUYECKMEe M XUMHYECKHE CBOWCTBA, JEMCTBUE HA IKHUBBIE
OpTraHu3MBbl, IIOJYUYCHHC W IIPUMCHCHHC. OKOI0rHUECKUE HpO6J'I€MI)I, CBA3aHHBIEC C OKCHUIOM
Bo3nyxa (IV), runoresza mioGasbHOrO MOTEMJIEHUs KIMMAaTa, MapHUKOBBIN 3¢ dekt. YronbHas
KHCJIOTa u €e coJiu, ux (1)I/I3I/ILIGCKI/IG n XUMHYCCKHEC CBOfICTBa, IMOJIy4YCHHEC n
npuMmeHeHne. KauecTBeHHast peakiys Ha KapOOHaT-MOHBIL. Mcnonb3oBaHue KapOOHATOB B OBITY,
MCIWLUHE, TPOMBINIJICHHOCTHU U CCJIbCKOM XO3SHCTBE.

HepBOHa‘IaHBHBIe IIOHATUA 06 HU3MCPACMBIX BCIICCTBAX, KaAK O COCIUHCHUAX Opr)KaIOH_ICﬁ
cpenbl (MeTaH, dTaH, ATWJICH, allETHIICH, ATAHOJ, IIHUIEPHH, YKCyCHas KucioTa). [IpupomHbie
UCTOYHHUKH YTJIEBOJAOPOAOB (yroib, NMPUPOAHBIA ra3, He(Th), MPOAYKTHI HX TNepepadOTKu
(6eH3uH), UX POJIb B OBITY M MPOMBINIIEHHOCTH. [Ipenoxkenne o )KU3HEHHO BaKHBIX BEIICCTBAX:
JKHpax, 6em<ax, YIJIIEBOAAX — M HUX PpOJIU B KHU3HU YCIIOBCKA. MaTepI/IaHLHOG CANUHCTBO U
HEOpraHNYECKUE COCTMHEHHUS.

Kpemuuii, ero  ¢usnueckue W XUMHYECKHME  CBOWCTBA,  IOJy4YeHHUE U
npumeHenue. CoeiMHEeHUsT KpeMHMs B npupoje. O0ue npeacTaBieHuss 00 OKCHIE KPEMHUS
(IV) m  kpemHueBoil  kucnore. CUIMKaThl, UX  HCIOJb30BaHHE B  OBITY, B

HPOMBIIUIEHHOCTU. BakHelIne cTpouTenbHble MaTepuabl: KepaMHUKa, CTEKIIO, LIEMEHT, OETOH,
xene300eToH. [IpoGneMbl  6€30MacCHOTO  MCMONb30BAHMUSL  CTPOMTENBHBIX  MAaTepualioB B
HOBCEHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

UCClleIoBaHUE O00pa3lloB HEOPraHMYEeCKUX BEIIECTB, CBOMCTB COJSTHOW KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX COCAMHEHUN Ha XJIOPUI-MOHBI W HAONIONEHUE TMPU3HAKOB HX
POTEKaHUs, SKCIIEPUMEHTBI, OTPaXKEHHE (PU3NYECKUX U XMMHUYECKHX CBOMCTB rajJOreéHOB M UX
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPHUANIOB), O3HAKOMIIEHHE C oOpa3namu
XJIOPUAOB (TajJoOreHUuI0B), O3HAKOMJICHHE ¢ 0OpasliamMH. Cepbl M UX COCIUHECHHSIMHU (BO3ZMOXXHO
UCTIOJIb30BaHUE BHJICOMATEpUasoB), HAOMIOAEHUE 3a MPOILIeCCOM OOYyTIIMBaHUS caxapa Mo
JICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOThI, HM3YyYEHHE OHKCILUTyaTallMOHHBIX CBOWMCTB
pa30aBICHHON CEpHOW KHCIOTHI, MPOBEIACHHE KAaYeCTBEHHOTO pEeXHMMa Ha Cylb(ar-uoH u
HaOIO/IeHHe TPHU3HAKOB €€ MpOoTeKaHus, HaOnroneHue ¢ (U3MYEeCKMMM CBOWCTBaMHU a30Ta,
tdocthopa m ux coequHEHHWH. (BO3MOXKHO HCIOIH30BAHUE BUIEOMATEPUATIOB), BBIOOPKAMU
a30THBIX U (GoChHOPHBIX YHOOpEeHHH, MonydeHue, cOop, pacrno3HaBaHWE W W3YYEHHE CBOMNCTB
aMMUaKka, TPOBEACHUE OTIENBHBIX STaloB Ha HMOH amMMoHus U (ocdar-moHa u wu3yyeHHE
MPU3HAKOB HMX MPOTEKAHUs, B3aUMOJICUCTBUS KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MEBIO
(BO3MOKHO HCIIONIb30BAaHUE BHIEOMATEPUATIOB), H3yUEHUE MOJIEICH KPUCTALITUIYECKUX PEIIETOK
anmasa, rpadura, Qymiepena, mpoBeneHUE MPOIEAYPHI aaCcOpPOIUU PACTBOPOB ITHUX BEIIECTB
AKTUBUPOBAHHBIM YIIEM M HWCTOYHMKOM TMPOTHMBOTa3a, IMONydeHHue, cOop, U3yueHue,
pacro3HaBaHME€ M ONpPEJEICHHE CBOMCTB YIIEKUCIOrO Tras3a, NPOBEACHHE KauyeCTBEHHBIX
BBIOPOCOB KapOoHaTa M CHUJIMKAT-MOHOB M M3YYECHUE MPUHIIUIIOB UX MPOTEKAHUS, O3HAKOMIICHUE
C TIPOM3BOJICTBOM CHJIMKATHOW MPOAYKIIMH, PEIICHHE JKCIEPUMEHTAIBHBIX 3aJad IO TeMe



«BaxHenmue HEMETaAUIbl U UX COCAVMHEHUS». U3yYCHUE MOJEIEH KPUCTAINIMYECKUX PElIETOK
anmaza, rpadurta, (QymiepeHa, O3HAKOMIIGHHE C  aacopOnueil pacTBOPOB  BEIICCTB
aKTUBHPOBAHHBIM YIIEM U METOJIOM MPOTUBOTa3a, MojyyeHue, cOop, pacrio3HaBaHUE U U3yUEeHUE
CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJACHHE KaueCTBEHHBIX YIJIEBOJIOPOJIOB Ha KapOOHAThl H
CHJIMKAT-UOHbl M H3yYeHHE IPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJIEHHE C MPOU3BOJCTBO
CWJIMKAaTHOM TPOAYKLHMH, pEHIeHHE OHKCIEPUMEHTaJbHBIX 3adad 1o Teme «BaxkHeiimue
HEMETalIbl M WX COEQUHEHUus». V3yueHue Moaenell KpUCTAIUIMYECKUX pEeHETOK aimasa,
rpaduta, QyuiepeHa, O03HAKOMJICHHE C aJCcOpOIMel pacTBOPOB BEIIECTB AKTHBHUPOBAHHBIM
ymiéM W METOZOM IpOTHBOras3a, IMOJydueHue, cOop, paclo3HaBaHME M HW3y4YeHHE CBOWCTB
YIJIEKHCIIOTO Ta3a, MPOBEACHHE KaueCTBEHHBIX YIIIEBOIOPOIOB Ha KapOOHATHI U CHIIMKAT-UOHBI U
U3y4YeHHE MPHU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHUE C MPOU3BOACTBO CHIIMKATHOM MPOIYKIIMH,
pelIeHrne SKCIEpUMEHTANbHBIX 3aJad Mo TeMe «BaxHelne HeMeTaulbl U MX COEIUHEHUS.
O3HakoMIIeHHE C MPOU3BOICTBOM CHIIMKATHOW MPOIYKIMH, PELICHNE SKCIIEPUMEHTABHBIX 3a/1a4
no teme «BaxHeillne HemeTamwibl U UX coequHEeHHs». O3HAKOMJIEHHE C IPOU3BOJICTBOM
CHJIMKAaTHOM TMPOJYKLMHU, pElIeHHE OSKCIEePUMEHTAIbHBIX 3ajady 1o Teme «Baxueimue
HEMETAJIJIbl U UX COEIUHEHUS.

MeTaJljibl M X COeAHMHEHUS

OO0mmas xapakTepuCcTHKa 3IEMEHTOB J[. — Marepualibl Ha OCHOBaHUHU WX PACIIOIIOKEHUS B
[lepuognueckoit cucreme snemeHtoB [[. . MenneneeBa u HampsikeHue aroMoB. CTpoeHue
MeTanIoB. Merajuindeckas CBsA3b n METaJIJIMYeCKas KpuCTaJUIM4CCKast
peméTka. DIeKTPOXUMUYECKUN psAJl HANpsDKEHHBIX MeTauioB. dusnueckue W XUMHUYECKUE
cBoiicTBa MeTayuioB. O0mue CcrnocoObl TMONy4eHUs MeTauioB. [IpeiokeHue 1o pEeMOHTY
OCHOBHBIX MaTepHalioB, CHMOCOOBI 3alUThl UX OT moBpexacHusd. CraBel (CTanb, YyryH,
JIOPAJIOMUHUN, OPOH32) U UX IPUMEHEHUE B OBITY U IPOMBIIUICHHOCTH.

[lenounble MeTayuibl: nojoxkeHue B llepuoauyeckoll CUCTEME OCHOBHBIX JJIEMEHTOB
. 1. Menneneesa, cTpoeHUE UX aTOMOB, HAXOXAEHUE B npupozae. Pu3ndyeckue 1 XUMHUECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U THIPOKCUIbI HAaTpus U Kanud. [Ipumenenune
IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHHﬁ.

[IlesrouHO3eMeENbHBIE METAJUIBI MarHuil M KajupLWi: nojgokeHHe B llepuoguueckoin
CHUCTEME C UCTOJIb30BaHUEM 31eMeHTOB [[. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAX0XK/ICHUE B
npupojie. PU3nyecKkne U XMMUYECKUE CBOMCTBA MarHusl W sBJ€HUsA. BaxkHellune coequHeHUs
(oxcua, THAPOKCH]I, COH). JKECTKOCTD BOABI M CITOCOOBI €€ OrpaHUYCHHUS.

AJIIOMUHHI: TIOJIO)KEHHE B mnepuoanyeckor cucreme snemeHtoB /JI. M. Menneneena,
CTPOCHHME aToMa, HaXxoxAeHue B npupojae. Gusznyeckre U XMMUYECKUE CBOMCTBA MOJBEPIatOTCs
BO3/1eiicTBHI0. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA BIUSIOT.

Keneso: nonoxenue B nepuoanueckon cucreme anemeHtoB . M. Menaeneesa, ctpoeHue
aToMa, HaxoxzaeHue B mpupoge. usmyeckne M XUMHUECKHE CBOMCTBa kenesa. OKCHUbI,
TUAPOKCUIIBI U TBepable BemecTBa »kene3a (1) u xenmeza (III), ux cocraB, cBoiicTBa U
MOJTy4YeHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C 00OpaslamMu METAJIOB U CIUIABOB, WX (DU3WYECKUMH TPOSBICHHUIMH,
HCCJIeIOBaHUE pe3ynbTaToB KpHUCTAJUIOB METaJIoB (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), B3aUMOJICHCTBHE OKCHIOB METAJIOB W HATpUs C BOION (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEpPUAIIOB), UCCIIEIOBAHNE CBOMCTB XKECTKOM BOJIbI, IpoLiecca TOPEHUs



kKele3a B KHUCIOpoje (BO3MOXKHO HCIIONIb30BaHUE BUACOMATEPHANIOB) , MPU3HAKH MPOTEKAHUS
Ka4eCTBCHHBIX DPa3ps0B Ha HWOHBI: MarHus, MCTOYHWUKH, BKIIFOUAIOT, IMHKa, *xkeme3a (1) u
xenesa (I1I), mequ (11 ), HaGnromeHue U onMcaHue MPOILECCOB TOPEHUSI MOHAMU HATPUS, KaJIHs
U HWCTOYHUKOB (BO3MOXKHO HCITOJIb30BAaHUE BHIEOMATEpPUAJIOB), HCCIeIOBaHUE aM(oTepHBIC
CBOWCTBA TUAPOKCUIA BO3ACHCTBYIOT M THAPOKCHAA LIMHKA, PEILIEHUE IKCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BaxkHenIe MeTauIbl 1 UX COSIUHEHUSY.

XuMHS U OKPY/KAKOIIAS cpeaa

BemecrBa u Marepualibl B MOBCEIHEBHOM KU3HU 4YeJIOBEKA. be3oracHoe MCIoab30BaHue
BEIIIECTB M BO3/ICHCTBHE B ObITY. [IepBast momMoIipb Mpu 0yKorax v OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKPYKAroIIeH cpenbl (MpeaesbHasi JOMyCTUMasi KOHIIEHTpaIus
BeniecTs, najiee — [1JIK). Poiap XxuMuu B perieHH# SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuit yIkcnepumenm:
n3ydeHue o0pasioB MaTepraioB (CTEKIIO, CTUIaBbl METAIIJIOB, MOJTUMEPHBIC MaTEPHAIIBI ).
Mescnpeomemnwie ceasu

Peanmaum{ MCKIIPECAMCTHBIX CBsI3CH IIprU U3Yy4YCHHUU XHMHUU B 9 kiacce OCYHICCTBJIACTCA
IOCpEeACTBOM  HCIIOJIb30BAHUS KaK  CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, Tak H HOHHTHﬁ,
ABJIAIOINUXCA CUCTCMHBIMU JJI JICTKHUX BCHICCTB €CTCCTBCHHO-HAYYHOTI'O ITHUKJIA.

OOme ecTecTBEHHO-HAyuHbIE TOHATHA: HaydHble (DAaKThl, THIOTE3a, 3aKOH, TEOpHs,
aHalu3, CUHTE3, KJIaccu(uKays, NepuoAUYHOCTh, HAOMOIEHHE, SKCIEPUMEHT, MOJICJINPOBaHHE,
U3MepeHne, MOJIETb, SIBJICHNE, TAPHUKOBBIN 3(h(HEKT, TEXHOJIOTUS, MAaTePHAIBL.

®usuka: wmarepus, aroM, OdJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIWJI, H30TOIIbI,
pPaaMOaKTUBHOCTh, MOJIEKYJIa, OJCKTPUYCCKHN  3apsii, MPOBOJHUKH, IOJYIMPOBOIHUKH,
TUDIIEKTPUKH, (DOTOANEMEHT, BEIIeCTBO, TENO, 00bEM, arperaTHOe COCTOSHHUE BEIIEeCTBa, ras,
pacTBOpPEHHUE, PaCTBOPUMOCTD, KPUCTAIUIMYECKAs. PEHIETKA, CIUIaBbI, (DU3NYECKUE H3MEPEHUS,
MIPOU3BOIHBIE U3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, TIaHeTa, 3B€3/1b1, CoJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, sKocucTemMa, MHUHEpajbHbIE YIO0OpEHHS,
MHUKPOJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, mojae3HbIe UCKOTIAEMbIE, TOPHBIE TTOPOBI, MTOJIE3HbIC
HCKOTIaeMbI€, TOIUINBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3VIIBTATBI OCBOEHHUSA NPOTI'PAMMBLI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIECTBA OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS MPOrpamMMbl 0a30BOi 00pa3oBaTeIbHON OCHOBBI B
XoJie 00y4eHHsI B €IMHCTBE 00pa30BaTebHON U BOCIUTATEIbHON ACSITEILHOCTH B COOTBETCTBUU
C BKJIIOUEHHEM COLMOKYJIBTYPHBIX M JIyXOBHO-HPAaBCTBEHHBIX LEHHOCTEH, NPOBOJUMBIX B
oOmiecTBe COOMIONEHUS M HOPMaMU TIOBEAEHUS M COONIONEHHUS Mpollecca CaMOIO3HAHUS,
CaMOPAa3BUTHA U COLMATU3AIMH 00yHarOIUXC .

JInuHOCTHBIC PEe3yJIbTaTbl OTPAKCHUA CIIOCOOHOCTH 06yqa1011114xca PYKOBOOUTH CUCTEMOM
MMO3UTHUBHBIX HNECHHOCTHBIX OpI/ICHTaHI/Iﬁ MU paCHIMpPCHUA OIbITa ACATCIBHOCTU Ha €€ OCHOBC, B
TOM 4YHMCJIC B 4aCTU:

1) maTprMoTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHBIE OTHOILIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIIMIO, MOHMMAHWE 3HAUEHHs] XMMHUYECKOM HayKd B COBPEMEHHOM >KM3HM OOILecTBa,
CIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(OpMAIel O MepeAOBhIX JOCTIKCHHSIX M OTKPBITHIX
MHUPOBOM M OTEUECTBEHHOW XHMUH, 3aMHTEPECOBAHHOCTHh B HAyYHBIX 3HAHHUIX O YCTpOICTBax
MUpa 1 00IIEeCTBa;

2) BbICHIEe 00pa3oBaHue:

HpeI[CTaBJIeHI/Ie 0 COoIMaJIbHBIX HOpMaX " npaBHnax MCKINYHOCTHBIX OTHOI_LIGHI/If/’I B
KOJIJIEKTUBE, KOMMYHHKATHBHOMN KOMIIETEHTHOCTH B 00IIIeCTBEHHO MOJIE3HOM,
y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW U JPYrMX BHJIAX JESITEIBHOCTH, IIOATOTOBKE K
Pa3HOOOpa3HOW COBMECTHOM JCSITEIPHOCTH MPH BHITIOJTHEHNUN yUYeOHBIX, TO3HABATEIbHBIX 33134,
BBITIOJTHCHHUHN XHUMHWUYCCKUX 3KCHepI/IM€HTOB, COCTaBJICHUHN y‘-Ie6HBIX HpOGKTOB, CTpeMHeHI/ISIX K
B3aMMOTIOHMMAHHIO ¥ B3aHMOITOMOIIU. B TIPOIIECCE ITOM YUeOHOU NeATeIbHOCTH, aHATU3UPYUTE
CBO€ IIOBCACHHUC U HOCTYHKI/I CBOHUX TOBapHHleﬁ C IO3Uulinn MOpaJII:HI:IX nu HpaBOBBIX HOpM C
YYETOM OCO3HAHMS MOCIEACTBUI MOCIEAYIOUIUX ACHCTBUM;

3) HEHHOCTU HAYYHOI'0O ITO3HAHUSA:

MHUPOBO33PEHUYECKHE HAy4HBbIE MPEACTABICHUS O (PU3NYECKUX CBOWCTBAX M COCTOSHUM,
COOTBETCTBYIOIIME COBPEMEHHOMY IOJXOAY Pa3BUTHS HAayKu M (PYHIAMEHTAIbHBIX HMPUHIUIIOB
AJi1 TOHUMaHWA CYUIHOCTH KapTHUH MHpPA, MPCACTABIICHUA 00 OCHOBHBIX IMpUHOHUITIAX Pa3BUTHUA
IPUPOJIBI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOJHOM CPEeNOH, O PONM XMMHMHM B TO3HAHMM DTHX
3aKOHOMEPHOCTEH;

M03HABaTeNIbHbIC MOTHBBI, HAIIPABJICHHbIE HA MOJIyY€HHE HOBBIX 3HAHUH B 001aCTH XUMHH,
HEOOXOOUMBIX /Il HaOMIOAEHUs 3a IpolleccaMd U HANpPaBICHUSAMH, I103HABATENIbLHOM,
MH(POPMALIMOHHON W YHUTATENIbCKOM KyJBTYphl, B TOM 4YHCJIE HaBBIKK PabOThl C y4eOHBIMHU
TEKCTAMU  CaMOCTOSITEJIBHO,  CIIPABOYHOM  JIMTEPATypod, JOCTYIHBIMM  TE€XHHYECKHMH
UH(POPMAITMOHHBIMU TEXHOJIOTUSIMH;

UHTEpec K OOy4YeHWIO M TMO3HAHUIO, JI0O03HATETHbHOCTh, TOTOBHOCTh U CIMOCOOHOCTH K
camM000pa30BaHMIO, MPOEKTHOW M MCCIIEIOBATEIBCKON NEATETPHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpPaBICHHOCTU U YPOBHsI OOy4EHHUS B MEPCIICKTHBE;

4) (popMmupoBaHuEe KYJIbTYPbI 310POBbSI:
OCO3HaHHEC HeHHOCTeﬁ KHU3HH, OTBETCTBECHHOI'O OTHOHMICHUA K CBOEMY 3J0pPOBEBIO,

YCTaHOBKA Ha 3JIOPOBBIM 00pa3 >KW3HMU, OCO3HAHUE MOCIEACTBHUI W HEMPUSTHBIX BpPETHBIX
NpUBBIYEK (YMOTpEeOICHUE AaKOTONs, HAPKOTHKOB, KYpPEHUs), HEOOXOIUMOCTH COOIOICHUS



npaBusl 0€30MAaCHOCTH TPH JBUKCHHHM C XMMHUYECKHMMH BEIIECTBAMU B OBITY U 0OOCHOBAHHE
JKU3HU,

5) Tpyn1oBOro BoCnMTAHUA:

WHTEpEC K MPAKTUYECKOMY H3YyYCHHI0 MpOodeccuil W Tpyaa, OTHOIICHHWE K TPydAy U
pe3ysibTataM TPYAOBOM JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUS MPEIMETHBIX
3HAHMA TI0 XWMHUH, OCO3HAHHBIA BBIOOP WHAWBHIYAILHOW TPACKTOPHH, MPOIAOKEHUE
o0Opa3oBaHMsl C Y4ETOM JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTEH K XUMHH, CBA3SIM U yCIeXaM,
YCHEIMHOCTh MpodeccruoHanbHast ASSITEILHOCTh U Pa3BUTHE HEOOXOAMMBIX YMEHU, TOTOBHOCTH
aJIanTUPOBaThCs B MPOECCHOHANIBHON cperie;

6) 3KoJIOTHUYECKOE BOCTIUTAHME:

DKOJIOTMYECKOE OTHOIIEHHWE K MPHUPOJEe KaK MCTOYHUKY JKM3HU Ha 3emile, Ha OCHOBE €€
OCBEIIICHUS, TOHUMaHWEe IEHHOCTEW 3M0pOBOro U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY MPHUHIIMIY W TCUXUYECKOMY 3/I0POBbIO, OCO3HAHWE IMPUHIIUIIOB
coOmofieHus] TpaBuil OE30MAaCHOTO TOBENEHUS Mpu paboTe C BellecTBaAaMH, a TakXkKe B
YCTAHOBJICHHOM TOPSI/IKE, YTPOXKAIOIIEM 370POBBIO U JKU3Hb JIIONIEH;

CMOCOOHOCTH TPUMEHSTHh 3HAHUS, TOJYyYEHHBIE MPU WU3YUYEHUH XUMHUH, IS PEIICHUS
3aJa4, IPaHUl] OKPY’>KaroUled MPUPOAHOM cpelsl, sl MOBBILIEHUS YPOBHSA OCOOOHM KyJBTYpBHI,
OCO3HAHMs IVI00ATBHOTO XapakTepa JKOJOTHYECKHUX IpoOJIeM M CHOCOOOB HMX pELIeHHS C
IIOMOIIBK0 METOJOB XHMMH, 3KOJOTHYECKOTO MBIIUIEHUS, HABBIKOB PYKOBOJICTBA MMM B
NI03HABaTEIbHON, KOMMYHHKATUBHON M COLIMAIBHON cepe. mpaKkThKa.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX pe3yJlbTaTOB HMEIOTCS 3HauuMble UIsl (popMHUpOBaHHS
MHPOBO33pEHHUS OOIIICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, NMPUHIUII, THIOTE3a, (aKT, CUCTEMA,
MpOIECC, OJKCIEPUMEHT U Jpyrue), KOTOpbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX
XUMUYECKUX TPEIMETax W TO3BOJISIIOT HAa OCHOBE 3HAHWM M3 ATHUX NMPEAMETOB (HOPMHUPOBATH
MIPEACTABIICHUS. O UEJOCTHOCTH HAYYHOU KapTHUHBI MUPA, U YHUBEPCAIbHBIE HAYYHBIE AEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYISTHUBHBIE), KOTOPBIE IIO3BOJISIOT OOCCIEYHTh
MIOMOIIIb K CAMOCTOATEILHOMY IJIAHUPOBAHUIO U SIBHO YU€OHOM NESTEIIbHOCTH.

Ilo3naBaTeJbHBbIC YHHBEPCAJbHbIE TEXHOJIOTHYECKHE 1eiiCTBUS
Ba3oBble Jiornueckue JeiicTBUA:
METO/IbI MCTIOJIb30BaTh MTPUEMBI JIOTHUECKOTO MBIIIJICHUS PH OCBOSHUHW 3HAHHI: PaCKPHITh

CMBICT TOHATUI (BBIAEIUTH WX XapaKTEpHbIE MPU3HAKU, COXPAHUTh B3aUMOCBA3b C JIPYTMMH
HOHATHUAMM), MCIIOJIB30BATh KOHLENUUHU JUIsl OOBSICHEHUS OTAENbHBIX ()aKTOB U HalpaBlICHHH,



BBIOODKY OCHOBAaHMSI M KpPUTEpUS Uil KJIacCU(UKAIMM OpPraHMYEeCKHX BELIECTB U
3aKOHOMEPHOCTEH, COXpaHEHHE MPUUYUHHO- MOCJEAYIONINE CBSI3U MEXKIY 00beKTaMH M3yUEHHUs,
IOCTPOEHUS JIOTMYECKUX PpACCY)KICHUH (MHAYKTHUBHBIX, JEAYKTUBHBIX, IO aHAJOTHSIM),
BBIIIOJIHEHHUS BBIBOJIOB M 3aKJIFOUECHUM;

YMETb NPUMEHATH B MPOIECCE MO3HAHUS MOHATUN (MIPEIMETHBIE U METAIlpPEeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb30BaTh B XHMHUH, NPeoOpa30BbIBATH LIMPOKO
OPUMEHSEMbIE B XMMHMM MOJEIbHBIE NPEACTABICHUS — XUMHUYECKHI 3HaK (CHUMBOJIMYECKHE
3JIEMEHTHI), XUMHUYECKYI0 (OpMYIly U ypaBHEHHE, MEIUIMHCKUIA PEKUM — MPHU BBIIOIHEHUU
y4eOHO-MT03HABATENbHBIX 33Ja4 , C YYETOM 3THUX MOJAEJBHBIX MPEICTaBICHUN BBIABIATh U
XapaKTepU30BaTh OTJEJIbHBIE MPU3HAKK HM3Y4aeMbIX OOBEKTOB — 3JIEMEHTApPHBIX BEILECTB U
(U3NYECKNX MPUYHMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICICTBEHHBIC CBSI3U U
IIPOTUBOPEUUS B U3y4aEeMBbIX IIPOLECCAX U SABICHUAX.

Ba3oBbIe ucciienoBaresLCKue JeiiCTBUA:

YMETH HCIIOJB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYECTBC HWHCTPYMCHTaA IIO3HAHMUA, a
TaKXKC B KadCCTBC OCHOB OJId (I)OpMI/IpOBaHI/IH FUIOTE3 IO HAIPAaBJICHUIO K MPaBHIIBHOCTHU
BBICKAa3bIBA€CMbIX CY)K)ICHI/Iﬁ;

[IPUOOpETEHNE OMbITA [0 IUIAHWPOBAHMIO, OPTaHM3ALMKU M TPOBEACHUI0 YUYEHUYECKHUX
9KCIIEPUMEHTOB, YMEHHE HAOJ01aTh 33 XO/I0M Mpoliecca, CaMOCTOSTENbHO MTPOrHO3UPOBATh €r0
pe3yabrar, (opMyIMpoBaTh 0O0OOIIEHHS W BBIBOJABI [0 pe3yJbTaraM MPOBEIEHHOIO OIIbITA,
UCCIIEIOBaHNUs, COCTABIIAET OTUET O MpoJieslaHHOM pabore.

Pabora ¢ undopmanueii:

yMEHHE BbIOUpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3IUUYHBIX BUIOB
U (hopM MpeaCcTaBICHUS, TOy4YaeMyIO U3 pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJIApHAst JUTEpaTypa
0 XUMHUYECKOMY COJEp)KaHUIO, CIIpaBOYHbIE MOcoOus, pecypchl MHTepHeTra), OlleHMBATH
HNPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO HH(POPMAIHIO;

yYMEHHE TPUMEHATH Pa3InYHbIe METOBI U 3aMPOCHl MPHU MOUCKE U 0TOOpe HH(pOpPMaLIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BBIITOJIHEHUS YUEOHBIX U TTO3HABATEIHHBIX 3a70a4
ONPEEIEHHOTO TUIIA, npuodpeTeHue OMbITa B obmactu HCIIOJIb30BaHUS
WH(POPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW,  BJIAJIGHUE  KyJAbTypOH,  aKTHBHOE
UCIIOJIb30BaHUE PA3TUYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAJILHYIO
dbopMy mpezacraBieHuss WHPOPMAIMU M WLIIOCTPUPOBATH pelIacMble 3a/aqd TEPEHOCHBIMU
cXeMaMu, TuarpaMMamu, IpyrumMu popmamu rpadukoB 1 UX KOMOMHALIMSMY;

YMETbh HCIIONb30BaTh W AaHAJIM3UPOBATh B Ipolecce Y4YeOHON M HCCleI0BaTeNbCKOM
NEeSTENIbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH, CEIbCKOTO XO351CTBA, CEIbCKOTO
XO3S5ICTBA ¥ TPAHCTIOPTA HA COCTOSIHUE OKPYIKAOIIECH MPUPOTHON CPEIbI.

KOMMyHHKaTHBHbIe YHUBEPCAJIBbHBIEC TEXHOJOTHYIECCKHUE IleﬁCTBHﬂ:

HAaBBIKM 3a/aBaTh BOMPOCHI (B XOnIe AWaiora W (Win) OOCYXKICHHWsS) O CYIIECTBYOIICH
oOcyxkmaemor Teme, GOpMYIHpPOBaTh CBOM MPENJIOKEHHUS OTHOCHTEIHHO BBINOIHEHUS
MPEIVIOKEHHON 3aa4u;



AOCTUIKCHUSA PC3YJIbTATOB, IMOJIYYCHHBIX B O3HABaTeJILHOU ACATCIBHOCTU B YCTHBIX U
IINCBbMCHHBIX TEKCTaX, JAcJIaThb MMPE3CHTALIUIO PE3YIBTATOB BBITIOJTHCHUA XUMHUYCCKOI'O
JKCIIEpUMEHTa (JIa0OpaTOPHOTO OIMbITa, JTAOOPATOPHOM pabOThI MO MCCIEAOBAHUIO CBONCTB
BEIIECTB, YYEOHOTO MTPOCKTA);

METOAbl COTPYIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I1O3HABaTEJIbHOU M
UCCIIEIOBATENIbCKON EATENIbHOCTH NPH BO3HUKHOBEHMM IPOOJEM Ha OCHOBE ydéra OOIIMX
MHTEPECOB U COIVIaCOBaHUS MO3ULUI (00CYXJeHUsl, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBD»,
KOOpAMHAIMS JEHCTBUM YYaCTHUKOB, OIpEJCNIEHHE OMNpPEICICHHBIX 0 KPUTEPHSIM KayecTBa
BBINIOJIHEHHOH pa0oThl U ApYyTHUE).

PerJ'IHTI/IBHbIe YHUBEPCAJIBbHBIE TEXHOJOTNTIECCKUE JecTBUA:

YMEHUE CaMOCTOATENIBHO OIpPENeNATh LENNU JEATEeIbHOCTH, IUIAHUPOBAaTh, W3Yy4aTh,
KOHTPOJIUPOBaTh U IpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOK JIESATEIBHOCTh, BHIOMPATh
HanOosee 3PPEeKTUBHBIE METObI PEIICHUS HAyYHBIX M MO3HABATENILHBIX 3a/1a4, CAMOCTOSTEIHHO
COCTABJIATh WJIM KOPPEKTUPOBaTh IPEUIOKEHHBIM aJITOPUTM JACUCTBHM IIPU  BBIIOIHCHHUH
3aJaHui ¢ Y4ETOM MOJTYYEHHUs HOBBIX 3HAHHMH M3y4yaeMbIX OOBEKTOB — BEIECTB M PEaKIHid ,
OLICHUBATh COOTBETCTBHME IIOJIy4EHHOTO pe3yJbTara 3asBICHHOW LEIH, YMETh HCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPeiaraeMble B (yHIaMEHTAIbHBIX 3a/1a4ax.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3ylbTaTOB MO OCBOCHUIO COAEPKAHUS, YCTAHOBICHHOTO JAHHOM
(dbenepanpHON paboyeil TPOrpaMMOM, TIOTYUYEHBI: MOTy4YeHHBIE 00ydYaroIMecs: UMEIOT Hay4YHBIC
3HAHUS, HABBIKM M JCHCTBHS, XapakTepHble Ui MpeaMeTHOW obmactu «XUMHS», BHIBI
JACATCIIBHOCTH 110 MOJTYYCHUTIO HOBBIX 3HaHI/II\/’I, HUX 5KBUBAJICHT, npe06pa3OBaHI/Ie U NIPpUMCHCHUC B
Pa3JIMYHBIX BApUAHTAX. COBPEMEHHBIN U HOBBII.

K kxoHiy oOyueHus B 8 kJiacce mpeMeTHbIE pe3yjibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkarb C(OOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUI:

PacKpbITh CMBICII OCHOBHBIX IIOHSITUH: aTOM, MOJIEKyJa, XUMHUYECKHH 3JIEMEHT, MpOCTOe
BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OIHOpOIHAs W HEWTpalibHas), BaJEHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBas A0S XUMHUYECKOTO 3JIEMEHTa B COCIUMHEHMSIX, MOJSPHBINA. 00beM, OKCHM, KUCIOTa,
OCHOBa, COJb, JJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCIEHMS, XUMHUYECKas peakius,
KJIaccU(UKaus XUMUYECKUX BemiecTB: [Ipunuunel coequnenuii, Pexxum paznoxenus, Gopma
npeBpauieHus, PexxuMm oOMmeHa, DK30- U SHAOTEpPMUYECKUE SBIEHUS, PeXuUM TepMHUUECKOTo
a¢ddekra, aToM aroma, SJIEKTPOHHBIA CJIOH aToma, aTroMHas OpOuTalb, paJAUyC aroma,



XUMHUYECKasi CBsI3b, TOJSPHAS W HEMOJSPHAs KOBAJCHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KAaTHOH,
aHUOH, PacTBOP, MaccoBas J0JIs BellecTBa (IPOLEHTHAsI KOHIIEHTpaIus) B pacTBOPE;
WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX OCHOBHBIX MOHSTHA M MPUMEHSATH TU MOHSITHS MPH
OTIMCAHWH BEIECTB M UX MPOSIBIICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBleHUS (DOpMyNn BemeCcTB W (HU3MUECKHX
BEIIECTB;

oTpe/ieNieHNe BAJCHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTEIIEHU OKUCIICHHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, MPUHAIEKHOCTH BELIECTB K OMNPEICIIEHHOMY Kiaccy
coequHeHU 1O QopmynaM, BHUIAa XUMHYECKHX CBsi3ed (KOBaJIGHTHas M MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

pPacKpbITh  cMbIcH — mepuogudeckoro 3akoHa JI. 1. MenneneeBa: TMOHATh OHUMaHUE
MEPUOANYECKON 3aBUCHUMOCTHM CBOMCTB 3JEMEHTOB OT HX MojoxkeHui B Ilepuoamdeckoi
CHUCTEME, COXPAHUTh COXPAaHEHUE MacC-BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIJIIPHOTO
y4eHus, 3aKoHa ABOTajipo;

Onucarb W oxapakTepu3oBarh TaOmuuHyr GopMmy osrmeMmeHToB [leproanueckoil CHUCTEMBI:
NPEICTaBUTh MOHATHUS «INIaBHAs moArpymnmna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpymma)y»,
Manble W OOJbIIME TMEepPUOAbl, COOTHECTH 3HAUEHUS, KOTOpble HWMEIOTCS B TabmuIe
«Ilepnonnueckass cucrema dJeMEHTapHbIX 37eMeHTOB [[». . . MeHnneneeBa» ¢ 4MCIOBBIMU
JJIEMEHTaMH aTOMOB DJEMEHTOB (COCTaB M 3apsii sjapa, oOIee 4YHCIO DJIEKTPOHOB U
pacnpeziesieHrue UX Mo IEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUUYECKHUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMHUUECKHE CBOICTBA
(1o BUIy M COCTaBY, BXOJSIIIIME B COCTAB BEIIECTB, IO TEIIIOBOMY 3P hEKTy);

XapaKkTepu30BaTh (OMHCHIBATh) OOINHME XUMHUYECKHME CBOWCTBA BEIIECTB PA3NIUYHBIX KIIACCOB,
MOJATBEPXKAasi  OMHCAaHWE TMPUMEpPaMU  MOJICKYJISPHBIX ~ OCHOBAaHUW, COOTBETCTBYIOIIMX
XUMHYECKUM BEIIeCTBAM;

IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTM OT HUX Kaue€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

COIMOCTAaBUTh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccCy BEIECTB, MacCOBYIO OO
XUMHUYECKOTO 3JieMeHTa Mo (GopMylie COEIUHEHHs, MAacCOBYIO JONIO BEIIeCTBa B PacTBOpE,
MIPOBECTHU PACUETHI 110 YPABHEHUIO XUMUYECKOTO COCTOSTHUS,

NPUMEHATH OCHOBHBIE OTEpAIlMU MBICIUTEIBHON IeATEeIHbHOCTH — aHAlIU3 U CUHTE3, CPaBHEHUE,
00001IeHNe, cucTeMaTH3aIus, KIacCH(PUKAIUs, BbISIBIICHUE MTPUYNHHO-CIICICTBEHHBIX CBSI3EH —
JUISE U3y4YeHUs CBOWCTB BEHIECTB M MPHUPOIHBIX SIBICHUH, €CTECTBEHHO-HAYyYHBIE METOIbI
NO3HaHUs — HaOJIOIEeHue, W3MEpEeHUe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peaslbHbIl U
MBICITUTENIBbHBIN);

COOJTIONaTh MpaBHIa TEXHMUECKOTO 00ECTIeYeHHs MMOCYION | JIabopaTOpHBIM 000py/IOBaHHEM, a
Tak)Ke MpaBUiia OOpaIleHHs C BEHIECTBAMH B COOTBETCTBUU C A((HEKTUBHBIMH IO 3aBEPIICHHUIO
71a60paTOPHBIX XUMHUYECKUX OMBITOB 10 TOJYYSHHUIO U COOPY ra3000pa3HbIX BeHIecTB (BOIOpoOIa
U Ta3a), IPUTOTOBIECHUIO PACTBOPOB C OMpEAEICHHOW MAaccoil MOJeil pacTBOpEHHUsS BEIIECTBA,
MJIAHUPOBATh M TPOBOAUTH XMMHYECKHUE OHKCIEPUMEHTHI. IO PAClO3HABAHUIO PACTBOPOB
HIeNI0Yeil ¥ KUCIOT C TIOMOIIBIO MHAUKATOPOB (JTakmyc, heHonpTaaenH, METUIOPAHK U IPYTHE).

K kxoHiy oOyueHus B 9 kJiacce peMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb C(POPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

PACKpBITh CMBICII OCHOBHBIX TOHSATHIA: XMUMHYECKHH SJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH,
aHMOH, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJCHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTD,
CTENEHb OKHCICHMS, XMMHMYECKas peaklus, XUMUYeckas cBs3b, 3(dekr armocdepsl, MOib,
MOJSIpHBIH ~ 00BbEM, pacTBOp, OJIEKTPOJNUTHL. , HEIIEKTPOIHTHI,  AIEKTPOIUTHUCCKAS



coumanu3auusi, CocTosHME HWOHHOrO OOMEHa, KaTauu3aTop, XHMHUYECKOe paBHOBECHE,
oOpariMble U HeoOpaTUMble COCTOSIHMS, OKHCIUTEIbHO-XUMUYECKHU-BOCCTAHOBUTEIbHbBIE
COCTOSIHMS, OKHCIIMTEIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBIIEHUE, aAJUIOTPOINS,
aM(pOTepHOCTh, XMMHUYECKasi CBsI3b (KOBaJIEHTHAs, HOHHAs, METaNINYecKas), KpUCTaJUTMUeCcKast
peméTka, KOppo3Ms METaUIoB, CIUIaBbl, OBICTpas XUMHYecKass o00paOoTKa, TIpelenbHO
nomyctumas koHnentpauus [1/IK Bemectna;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX OCHOBHBIX MOHSATHHA U MPUMEHATH 3TU MOHATHUS MPH
ONMCAHUU BEUIECTB U UX MPOSIBICHUN;

UCIIOJIb30BaTh XUMHMYECKYIO CHMBOJIMKY JJIsl COCTaBieHUs (OpMys BEUIECTB M (PU3NYECKUX
BEIIECTB;

OIIpE/IENICHUE BAJIEHTHOCTH U CTENEHW OKMCICHHS 3JIEMEHTAPHBIX JIEMEHTOB B COEIMHEHUSX,
LUUKINYECKUH COCTaB, MPUHAJIEKHOCTh BEUIECTB K OIPEIEICHHOMY KJaccy COEIUHEHHH 1o
dopmynam, BHUA XUMHUECKHUX COEAMHEHUH (KOBaJieHTHas, HWOHHAs, MeTaJuIM4YecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsA]l HOHAa IO XMMHYECKOW ¢opmyse, XapakTep cpenbl B
BOJIHBIX pacTBOpax HEOPraHMUYECKUX COEAMHEHUH, TUIl KPUCTAIIINYECKAs pEelIETKa KOHKPETHOTO
BEIIECTBA;

PacKpBITh cMbICT nepuoauueckoro 3akoHa Jl. M. MenneneeBa u pacimugpoBarb €ro NoHUMaHHE:
omMcaTth M OXapakTepus3oBaTb TaOnuuHyro ¢opmy Ilepuoanueckoil cucrembl 0a30BbIMU
3JIEMEHTAMU: BBIJCIUTh MOHATUS «IJIaBHas moArpynna (A-rpynma)» u «mnoOo4Has MOArpymmna
(b-rpymnma)», Manble U OONblIME NEPUONbI, COOTHECTU (OPMBI, KOTOPbIE MPHUCYTCTBYIOT B
NEepUOANYECKON. Talbnuua, C YHUCIOBBIMM (YHKLUMOHAJIBHBIMH SJIEMEHTAMHU 3JIEMEHTapHBIX
aToMOB (COCTaB U 3aps] sijipa, oOlIee YUCIO IEKTPOHOB U PACIpPe/IeIeHUE UX 110 3JIEKTPOHHBIM
CJIOSIM), OOBSACHSIET O0IMEe 3aKOHOMEPHOCTH B COXPAHEHUU CBOWCTB 3JIEMEHTOB M MX CBs3€il B
npeenax MajlbIX IEPUOI0B U MIABHBIX MOATPYIII € YYETOM 3apsijia UX aTOMOB;
KJIaccu(UIMPOBATh XUMUYECKUE IIEMEHThI, HEOPraHUYECKUE BEIIEeCTBA, XMMUYECKHE CBOWCTBA
(Mo BHIY M COCTaBy BEILECTB, BXOJSIIMX B COCTaB BEIIECTB, IO TEIIOBOMY 3(ddekry, mo
OTIPE/ICJICHUIO CTENICHU OKUCIIEHHSI OCHOBHBIX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOLIME M XapaKTEpHbIE XMMHUYECKHE CBOMCTBA MPOCTBIX M
CIIOKHBIX  BEIECTB, MOATBEPXKJasi ONUCAHUE TNPUMEPOB MOJEKYISAPHBIX M  HOHHBIX
COOTBETCTBYIOLIUX XUMHUECKHX BEIIECTB;

COCTaBUTh YpPaBHEHHUS IEKTPOJIUTHUYECKOW TUCCOLMALUU KHCIIOT, LIeJI0Yel U COoNeH, MOJHbIE U
COKpAIIEHHBIE ypaBHEHHS, OOBSICHSIONINE HOHHBIM OOMEH, YpaBHEHHS, MOATBEPKIArOIINE
CYIIIECTBOBaHHME T€HETUYECKOHN CBSA3HM MEX/y BEIIECTBAMU PA3IMUHBIX KJIACCOB;

PacKpBITh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX METOA0B MOCPEICTBOM COCTABIICHUS
OajaHca;

IPOrHO3UPOBATH CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX HAarpy3Ku, BO3SMO)KHOCTHU MPOTEKAHUS
HPUPOJIHBIX SIBICHUH B PA3IMYHBIX YCIOBUSAX;

COIMOCTAaBUTh OTHOCHUTEJIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAaccCy BEILECTB, MacCOBYIO JOJIIO
XMMHUYECKOTO 3JeMeHTa 1o (opMmyne COeIMHEHMs, MAacCOBYIO OO BEIIeCTBA B PacTBOpE,
IIPOBECTU PACYETHI 10 YPABHEHUIO XUMHUECKOTO COCTOSHUS;

coOoaTh MpaBUjIa UCHOIb30BAHUS XUMHUUECKOW MOCYAbl U J1aOOpaTOpHOro o0OpyaOBaHUS, a
TaK)Ke IMpaBwila 0OpalleHMsl C BEIIECTBAMU B COOTBETCTBUU C I(PPEKTUBHBIMU MO BBHIMIOIHEHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJYyYEHHUIO U cOOpY ra3000pa3HbIX BELIECTB (aMMHaKa
U YTIIEKUCIIOTO Tra3a);

IpoBeJIeHHE, MOATBEPIKICHHE KauecTBa COCTaBa Pa3JIMYHbIX BELIECTB: PACIO3HABATH OINBITHBIM
METOIOM  XJIOpuA-, Opomua-, Hoama-, KapOonar-, Qocdar-, cunamkar-, cynbgar-,
THJIPOKCHU/I-MOHBI, KATUOHBI AMMOHUSI U MOHBI U3yUYEHHBIX METAJUIOB, COACPIKALIMXCS B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHATH OINEPALMA OCHOBHOM MBICIUTENBHOMN JIEATENBHOCTU — aHAJIN3 U CUHTE3, CPAaBHEHUE,
0000111eHNe, CUCTeMATU3allls, BBISIBIEHUE NMPUYMHHO-CIEACTBEHHBIX CBSA3€W — U1 U3y4YeHUs
CBOMCTB BEILIECTB M €CTECTBEHHOI'O TEUYEHHs, €CTECTBEHHO-HAYyYHBbIE METObl IIO3HAHUS —
HaOIo/IeHre, U3MEPEHNE, MOJICIMPOBAaHNE, SKCTIEPUMEHT (pPeasIbHbII U MBICIIUTEIbHBIN).






TEMATUYECKOE NMNAHUPOBAHUE

8 KIIACC
Ne HassaHue pasgenoB 1 Tem NporpaMmmbl Konnyectso Yyacos OnNeKTPOHHbIE (UndpoBbIE)
n/n Bcero| KoHTponbHble | [NpakTuyeckue obpasoBaTenbHble pecypchl
paboTbl paboTbl
Pazgen 1. NepBoHavanbHble XMMUYECKME MOHATUA
1.1 Xnmua — BaxkHas obnacTb eCTeCTBO3HaHUS U 5 2 Bubnuoteka LJOK
NPakTU4YeCKoON AEATENbHOCTN YenoBeKa https://m.edsoo.ru/7f41837¢c

https://www.youtube.com/watch?v=cx
YnFbPsXC4

1.2 |BeliecTBa 1 XMMUYECKME NPOLIECCHI 15 1 Bbubnuoteka LJOK
https://m.edsoo.ru/7f41837¢c

WTtoro no pasgeny 20

Paspgen 2. BaxHeullwuve npeacTtaBUTENN HEOpPraHU4eCKNX BeLLEeCTB

2.1 |Bo3gyx. Kucnopog. NoHatne 06 okcuaax 6 Bbubnuoteka LJOK
https://m.edsoo.ru/7f41837c
https://www.youtube.com/watch?v=Ep
BWOBo7-UU

2.2 [Bogopog.lloHaTne o kucnotax n conax 8 1 Bubnuoteka LJOK
https://m.edsoo.ru/7f41837c
https://www.youtube.com/watch?v=cx
YnFbPsXC4

2.3 |Boga. PactBopsbl. NMoHATME 06 0CHOBaHMSX 5 1 1 Bubnuoteka LJOK
https://m.edsoo.ru/7f41837¢c



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

Ne

HaseaHue pa3nenoB 1 TeM nporpamMmbi

KonunyecTtBo 4yacoB

OnNeKTPOHHbIE (LNdpoBbLIE)

n/n Bcero| KoHTponbHble | [Npaktndeckue obpa3soBarenbHble pecypchl
paboTbl paboTbl
2.4 |OCHOBHbIE KNacCbl HEOPraHNYECKUX COeANHEHNI 11 1 1 Bubnuoteka LJOK
https://m.edsoo.ru/7f41837¢c
https://www.youtube.com/watch?v=cx
YnFbPsXC4
WTtoro no pasgeny 30

Paspgen 3. Nepuoanyecknn 3akoH u Nepunoaunyeckas cucrtema c anemeHtamu [1. U. MenHgeneeBa. CtpoeHne atoMmoB. XMMM4eckas
cBA3b. OKNCNUTENbHO-BOCCTAaHOBUTESIbHbIE COCTOSAAHUS

3.1 [Mepuoguyeckun 3akoH u lNeprnognydeckas cuctema no 7 Bubnuoteka LJOK
anemeHTam [1. . Mengeneesa. CTpoeHune atoma https://m.edsoo.ru/7f41837c
https://www.youtube.com/watch?v=A
MPINN1SeSg
3.2 [Xumn4yeckasa cBA3b. 8 1 Bubnuoteka LJOK
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE COCTOSIHUSA https://m.edsoo.ru/7f41837¢c
WTtoro no pasgeny 15 Bubnuoteka LJOK
https://m.edsoo.ru/7f41837¢c
https://www.youtube.com/watch?v=cx
YnFbPsXC4
PesepBHoe Bpems 3 Bubnuoteka LJOK
https://m.edsoo.ru/7f41837¢c
OBLEE KONMMYECTBO YACOB MO NPOrrPAMME 68 4 5

9 KIACC



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

Ne HasaHue pasgenoB 1 Tem nNporpaMmmbl KonunyectBo yacos OnNeKTPOHHble (UMpOoBbLIE)
n/n Bcero[ KoHTpornbHble | [lNpakTtnyeckue obpa3soBarenbHble pecypchl
paboThl paboTbl
Paspen 1. BewecTtBO U XuMmyeckne COCTOAHUSA.
1.1 [[loBTOpeHue un yrnybneHne 3HaHUN OCHOBHbIX 5 1 Bubnuoteka LIOK
pasgenos Kypca 8 krnacca https://m.edsoo.ru/7f41a636
https://www.youtube.com/watch?v=cx
YnFbPsXC4
1.2 |OCHOBHble OCOBEHHOCTN 9KOHOMUYECKOIO pas3BUTUSA 4 Bubnnoteka LIOK
https://m.edsoo.ru/7f41a636
https://www.youtube.com/watch?v=A
MPINN1SeSg
1.3 [OnekTponuntuyeckas guccoumaums. XuMmmyeckme 8 1 1 Bubnuoteka LIOK
peakuum B pactBopax https://m.edsoo.ru/7f41a636
WTtoro no pasgeny 17
Paspgen 2. HemeTannbl n ux coegnHeHUs
2.1 |06wume xapakTepnCTUKN NULLEBBLIX 3NIEMEHTOB 4 1 Bubnuoteka LUIOK
VIIA-rpynnbl. ManoreHsb https://m.edsoo.ru/7f41a636
2.2 |O6uwasa xapaktepmcTmka NULLEBBIX 3N1EMEHTOB 6 Bubnnoteka LIOK
VIA-rpynnel. Cepa n ee coeguHeHus https://m.edsoo.ru/7f41a636
https://www.youtube.com/watch?v=uh
NGHyto- o
2.3 |O6wune xapaKTepuCTUKM NULLEBBLIX 3N1EMEHTOB 7 1 Bubnnoteka LIOK

BA-rpynnbl. A3oT, oocdop 1 ux coeanHeHns

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



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

Ne HasaHue pasgenoB 1 Tem nNporpaMmmbl KonunyectBo yacos OnNeKTPOHHble (UMpOoBbLIE)
n/n Bcero| KoHTponbHble | [MpakTtuyeckne obpasoBaTenbHble pecypchl
paboThl paboTbl
2.4 |06wasa xapakTepucTuka nuLeBbIX dNeMeHTOB 8 1 2 Bubnuoteka LIOK
IVA-rpynnbl. Yrnepog n KpeMHUA N nX coeguHeHns https://m.edsoo.ru/7f41a636

WTtoro no pasgeny 25

Pa3gen 3. MeTtannbl U nx coeanHeHuns

3.1 |O6wme ceoricTBa MeETaANNoOB 4 Bubnuoteka LIOK
https://m.edsoo.ru/7f41a636

3.2 [BaxHenwmne metannbl U UX COeQUHEHUS 16 1 2 bubnunoteka LJOK
https://m.edsoo.ru/7f41a636
https://www.youtube.com/watch?v=uh
NGHyto- o

WTtoro no pasgeny 20

Pazgen 4. Xumuna v okpyxaroLias cpeaa

4.1 [BeliecTBa n matepumarbl B XXU3HN YernoBeKa 3 Bubnuoteka LIOK
https://m.edsoo.ru/7f41a636

WToro no pasgeny 3

Pe3epBHoe Bpems 3 Bubnuoteka LIOK
https://m.edsoo.ru/7f41a636
https://www.youtube.com/watch?v=uh
NGHyto- o

OBLEE KONMMYECTBO YACOB MO NMPOIrPAMME 68 4 7



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




NMOYPOYHOE NIAHUPOBAHUE

8 KITACC
Ne Tema ypoka KonnyectBo Yyacos Hata ONeKTPOHHbIE LMdpoBbLIE
n/n Bcero| KonTponbHbie | MpakTuueckue | U3yHeHnsi | obpasoBaTeribHble pecypchbl
paboTbl paboTbl

MpeomeT xummn. Pornb XuMnn B XXM3HU YerioBeka.
Tena v BelwlecTBa

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d210c

2 [NpeanoxeHne 0 meTodax NO3HaHUS B XMW 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d227e
3 [|MpakTtnyeckas pabota Ne 1 «[Mpasuna paboTtbl B 1 Bubnunoteka LJOK
nabopatopum n npuema obpalieHunn ¢ https://m.edsoo.ru/ff0d23dc
nabopaTtopHbIM 060pyLOBaAHMEMY
4  [Huctbie BewectBa n cmecu. Cnocobbl pasaenenus 1 Bubnuoteka LUOK
cmecen https://m.edsoo.ru/ff0d26ca
5 |NpakTuyeckas paborta Ne 2 «PasgeneHne cmecen 1 Bubnnoteka LIOK
(MO NpMHLUMNY OYNCTKX NOBAPEHHOW COMNK)» https://m.edsoo.ru/ff0d28c8
6 |ATOMbI N MONEKYNbI 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d2a6¢
7 Xumunyeckune anemMeHTbl. 3Haku (CMMBObI) NULWEBLIX | 1 Bubnnoreka LIOK
9N1IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [[MpocTble 1 cnoxHble BellecTBa 1 Bubnnoteka LIOK
https://m.edsoo.ru/ff0d2a6c¢
9  |ATOMHO-MOneKynsapHoe obyyeHne 1 Bubnuoteka LIOK

https://m.edsoo.ru/ff0d2d50



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

Ne Tema ypoka KonnyecTtso yacos HaTta ONEeKTPOHHbIE LUNppoBbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3ydeHnsi | obpasoBaTenbHble pecypcebl
paboTbl paboTbl
10 [3akoH NocTosAHCTBA cocTaBa BeLlecTB. XuMmmnyeckas 1 Bubnunoteka LJOK

opmyrna. BaneHTHOCTb aTOMOB XMMUYECKUX
9N1eMEHTOB

https://m.edsoo.ru/ff0d2eae

11 |OTHocuTenbHas atoMHast macca. OTHocuTeNbHas 1 Bubnuoteka LUOK
MorekyrnapHasa macca https://m.edsoo.ru/ff0d323c

12 |MaccoBas gons XMMM4eckoro afiemMeHTa B 1 Bubnuoteka LIOK
COeNHEHUAX https://m.edsoo.ru/ff0d350c

13 [KonuyectBo BelwecTBa. Monb. MonsipHas macca 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d5230

14 | dusndeckme n mexaHm4yeckue siBrneHunst. Xmmmdeckas | 1 bubnunoteka LJOK
peakums https://m.edsoo.ru/ff0d37fa

15 [[MpusHaku n ycnosusa NnpoTekaHna 3KOHOMUYECKOro 1 Bubnnoteka LIOK
adpdekTa https://m.edsoo.ru/ff0d3a16

16 [3aKkoH coxpaHeHusi macc BeLLecTB. XMMUYECKNe 1 Bubnuoteka LIOK
yYpaBHEHUS https://m.edsoo.ru/ff0d3b88

17 |BbluMcCneHne Konm4ecTBa, Macchbl BeLLeCcTBa no 1 Bubnunoteka LJOK
YpaBHEHNSAM YCTONYNBOCTH https://m.edsoo.ru/ff0d5708

18 [Knaccudumkaumsa xuMmmn4eckoro BO34encTauns 1 Bubnnoteka LIOK
(coeanHeHus, pa3paboTku, 3aMeHbl, 0OMeHa) https://m.edsoo.ru/ff0d3f34

19 (M. B. JloMOHOCOB — Y4Y€HbIA-3HLUMNKITONEANCT. 1 Bubnuoteka LUIOK

O000LeHne n cnctemaTmnsaymsa 3HaHUM

https://m.edsoo.ru/ff0d40c4



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

Ne Tema ypoka KonnyecTtso yacos HaTta ONEeKTPOHHbIE LUNppoBbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3ydeHnsi | obpasoBaTenbHble pecypcebl
paboTbl paboTbl
20 |KoHTponbHas pabota Ne1 no Teme «BellectBa n 1 1 Bubnunoteka LJOK

XUMUYECKNEe COCTOAHNA»

https://m.edsoo.ru/ff0d4290

21 |Bosgyx — cmechb rasa. Coctas Bo3gyxa. Kucropog 1 Bubnuoteka LIOK
— 3rnemeHT 1 npoctoe BellecTBo. O30H https://m.edsoo.ru/ff0d448e
22 |dunsnyeckne n XmmMmyeckme CBOMCTBa Kucnopona 1 Bubnuoteka LIOK
(peakumn okncneHuns, ropenuns). NMoHsatmne ob https://m.edsoo.ru/ff0d4614
oKcnRax https://www.youtube.com/watch?
v=EpBWOBo07-UU
23 |Cnocobbl nony4vyeHus kucrnopoga B nabopatopusix u 1 Bubnuoteka LUIOK
Ha npoun3soacTse. [IpuMeHeHne knucnopoga https://m.edsoo.ru/ff0d497a
24 [TennoBon 3 dEKT XMMUYECKOTO COCTOSIHUS, 1 Bubnuoteka LIOK
MOHATUSA O TEPMOXMMUYECKOM YPaBHEHUN, K30~ U https://m.edsoo.ru/ff0d4790
9HOOTEPMUYECKUX peaKLmaX
25 [TonnuBo (HeMTb, Yronb N MeTaH). 3arpssHeHne 1 Bubnuoteka LUOK
BO34yxa, cnocobbl ero npegoTepaLleHms https://m.edsoo.ru/ff0d4c4a
26 [Mpaktnyeckasn pabota Ne 3 no teme «[lonyyeHune 1 1 Bubnnoteka LIOK
Kucnopopga, u3yyYeHve ero CBOMCTB» https://m.edsoo.ru/ff0d4ae2
27 |Bogopon — aneMeHT 1 NPOCToe BELLECTRBO. 1 Bubnuoteka LIOK
HaxoxgeHne B npupoae https://m.edsoo.ru/ff0d4dd0
28 |dusnyeckme n xmumm4yeckme CBOMCTBa Bogopoaa. 1 Bubnunoteka LJOK

MNpumeHeHne

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

Ne Tema ypoka KonnyecTtso yacos HaTta ONEeKTPOHHbIE LUNppoBbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3ydeHnsi | obpasoBaTenbHble pecypcebl
paboTbl paboTbl
29 [NoHATME O KMCnoTax u Consx 1 Bubnunoteka LJOK

https://m.edsoo.ru/ff0d50d2

30

Cnocobbl nony4yeHnsi Boopoga B nabopartopum

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d4dd0

31 [NpakTudeckas paborta Ne 4 no Teme «[lMonyyeHue 1 1 Bubnnoteka LIOK
BOAOpOAA, M3yYeHME ero CBONCTBY https://m.edsoo.ru/ff0d4f42
32 |MonsapHbIn 06bem rasa. 3akoH ABoragpo 1 Bubnunoteka LJOK
https://m.edsoo.ru/ff0d542e
33 [Bbluncnenne obbema, KonnyecTsa BeLecTBa rasa 1 bubnunoteka LJOK
Mo ero N3BECTHOMY KOSIMYeCTBY BeLlecTBa Unu https://m.edsoo.ru/ff0d55a0
obbema
34 |BbluncneHve o6beMOB rasa no ypaBHEHWMIO 1 Bubnnoteka LIOK
MexaHn3m Ha ocHoBe npaBa 06bEMHbIX OTHOLLEHWI https://m.edsoo.ru/ff0d5708
rasa
35 [Pusnyeckune n xmmmyeckme CBOMCTBa BoAbl 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0d587a
36 [CocTtaB ocHoBaHui. [NoHATHE 06 nHAMKaTOpax 1 Bubnunoteka LJOK
https://m.edsoo.ru/ff0d59e2
37 [Boga kak pactBopuTenb. HacblweHHble 1 1 Bubnuoteka LUOK

HeHacbILLeHHble pacTBopbl. MaccoBas gons
BELLleCTBa B pacTBope

https://m.edsoo.ru/ff0d5b40
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Ne Tema ypoka KonnyecTtso yacos HaTta ONEeKTPOHHbIE LG pOoBLIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3ydeHnsi | obpasoBaTenbHble pecypcebl
paboTbl paboTbl
38 [|MpakTnyeckas pabota Ne 5 no teme 1 1 Bubnunoteka LJOK
«[NpuroToBneHne pacTBOpOB C onpeaeneHHon https://m.edsoo.ru/ff0d5eba
MacCcOBOW AoNnen pacTBOPEHHOIO BeLLecTBay
39 |KoHTponbHas pabota Ne2 no teme «Kucnopoa. 1 1 Bubnuoteka LUOK

Bopopoa. Boga»

https://m.edsoo.ru/ff0d6342

40

Okcuabl: cocTaB, kKnaccudukaumsi, HoMeHknaTypa.

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d664e

41

[Mony4eHne n xMmmnyeckne CBOMCTBA KNCMOTHbIX,
OCHOBHbIX 1 aMdOTEPHbIX OKCUAOB.

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d664e

42

OcHoBaHus: cocTas, KJ'IaCCI/Id)I/IKaLIMFI,
HOMEHKaTypa.

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d67ca

43

Mony4eHne n xMmmnyeckne cBOMCTBa OCHOBAHUN

Bubnnoteka LIOK
https://m.edsoo.ru/ff0d67ca

44

Kucnotbl: coctas, knaccuukauma, HoMeHknartypa.

Bubnuoteka LIOK
https://m.edsoo.ru/ff0dfee2

45

I'Ionyl-leHme N XMMUYECKME CBONCTBA KUCHOT.

Bubnuoteka LUIOK
https://m.edsoo.ru/ff0dfee2

46

Conu (cpeaHne): HoMeHknaTypa, cnocobbl
NonyyYyeHns XmumMmyeckme CBOMCTBaA.

Bubnuoteka LUOK
https://m.edsoo.ru/00ad9474
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Ne Tema ypoka KonnyecTtso yacos HaTta ONEeKTPOHHbIE LUNppoBbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3ydeHnsi | obpasoBaTenbHble pecypcebl
paboTbl paboTbl
47 [MpakTtnyeckasa pabota Ne 6. PelueHne 1 1 Bubnuoteka LUOK
9KCnepuMeHTarnbHbIX 3agay no TemMe « OCHOBHbIE https://m.edsoo.ru/00ad9b7c
Knaccbl HEOpPraHN4YeCcKUX CoOeaUHEHNIN»
48 [FeHeTnyeckas cBA3b MexXay Kraccamu 1 Bubnnoteka LIOK
HeopraHM4ecKkux coeguHeHnmn https://m.edsoo.ru/00ad9a50
49 |0000LeHne n cnctemaTmsaymsa 3HaHUM 1 Bubnuoteka LIOK
https://m.edsoo.ru/00ad9cb2
50 |KoHTponbHas pabota Ne3 no teme « OCHOBHblE 1 1 Bubnnoteka LIOK

Knaccbl HEOpraHM4Yeckmnx coeauHEHUN»

https://m.edsoo.ru/00ad9e1a

51 [AcTtopua OTKPbITUS XMMUYECKUX anemeHToB. [pynnbl | 1 Bubnuoteka LIOK
CXOOHbIX 9NIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [epuogunyeckui 3akoH n MNepuoguyeckas cuctema 1 Bubnnoteka LIOK
xnmmnyecknx anemeHtoB [. . Mengeneesa https://m.edsoo.ru/00ada52c
53 [Nepwogbl, rpynnbl, NOArpynmnbl 1 Bubnuoteka LIOK
https://m.edsoo.ru/00ada52c
https://www.youtube.com/watch?
v=EpBWOBo07-UU
54 |CtpoeHune atomoB. CocTaB aTOMHbIX saep. M3otonbl | 1 Bubnuoteka LIOK
https://m.edsoo.ru/00ada342
55 |CTpoeHne anekTpOHHbIX 0605104EK aTOMOB 1 Bubnunoteka LJOK

arnemeHToB [Nepuognyeckon cuctemsl . U.
MeHpeneeBa

https://m.edsoo.ru/00ada6bc
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Ne Tema ypoka KonnyecTtso yacos HaTta ONEeKTPOHHbIE LUNppoBbIE

n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3ydeHnsi | obpasoBaTenbHble pecypcebl
paboTbl paboTbl
56 [XapakTepucTuka XMMNUYeCcKoro arieMeHTa no ero 1 Bubnunoteka LJOK
nonoXxeHuto B nepuoandeckon cucteme . U. https://m.edsoo.ru/00ada824
MeHpeneeBa

https://www.youtube.com/watch?
v=EpBWOBo07-UU

57 [3HayeHne nepmnoagmyecKkoro 3akoHa ansi pasBuTus 1 Bubnunoteka LJOK
Haykn 1 npaktukn. . . MeHgeneeB — yYéHbIN, https://m.edsoo.ru/00ada96e
negaror 1 rpaXkgaHuH

58 [OnekTpooTpunLaTENbHOCTL aTOMOB XUMUYECKNX 1 Bubnuoteka LUOK
9N1IEMEHTOB https://m.edsoo.ru/00adaab8
59 |MoHHasa xMmuyeckasi CBs3b 1 Bubnuoteka LUOK

https://m.edsoo.ru/00adac34

60 |KoBaneHTHasa nonspHasa xMMmuyeckas cBssb 1 Bubnuoteka LIOK
https://m.edsoo.ru/00adaab8

61 |[KoBaneHTHas HenonspHas XMMuyeckasi CBs3b 1 Bubnuoteka LUOK
https://m.edsoo.ru/00adaab9

62 |CTeneHb oKUCNeHus 1 Bubnnoteka LIOK
https://m.edsoo.ru/00adae28

63 |OKMCNNTENBHO-BOCCTAHOBUTESNbHbIE peakLumm 1 Bubnuoteka LIOK
https://m.edsoo.ru/00adb076

64 |Okncnutenun n BOCCTaHOBUTENMU 1 Bubnuoteka LUIOK
https://m.edsoo.ru/00adb076
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Ne Tema ypoka KonnyecTtso yacos HaTta ONEeKTPOHHbIE LUNppoBbIE
n/n Bcero| KoHTponbHble | MpakTtuyeckue | M3ydeHnsi | obpasoBaTenbHble pecypcebl
paboTbl paboTbl
65 |KoHTponbHas paboTta Ne4 no teme «CTpoeHune 1 1 Bubnunoteka LJOK
aToma. XuMmnyeckas CBsi3b» https://m.edsoo.ru/00adb486
66 |PesepBHbi ypok. O6obLieHne n cuctematTmnsaums 1 Bubnnoteka LIOK
3HAHUN https://m.edsoo.ru/00adb33c
67 |[PesepBHbin ypok. O606LEeHME 1 cucTemaTnsaums 1 Bubnuoteka LIOK
3HaHWI https://m.edsoo.ru/00ad9cb2
68 [PesepBHbInt ypok. O606LEeHMEe 1 cuctemaTnsaums 1 Bubnunoteka LJOK
3HaHWM https://m.edsoo.ru/ff0d61c6
OBLEE KONMMYECTBO YACOB MO NPOrPAMME 68 4 4
9 KINACC
Ne Tema ypoka Konn4yecTtBo yacoB [ata OnEKTPOHHbIE LMGPOBLIE
n/n Bcero| KoHTponbHble | MpakTuieckue | M3y4eHust | obpasoBatenbHbie pecypchl
paboTbl paboThl

Mepunoguyeckun 3akoH. lNepuoagnyeckas cuctema
ynpasneHus anemeHtamu 1. . Mengeneesa

Bubnnoteka LLOK
https://m.edsoo.ru/00adb59e
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Ne Tema ypoka Konn4yecTtBo YyacoB [aTta ONEKTPOHHbIE LNPpPOBLIE
n/n Bcero| KoHTpornbHble | MpakTuyeckue | M3y4eHust |  obpasoBaTenbHble pecypehbl
paboTbl paboThl
2 [3aKkOHOMEpPHOCTb B COXpPaHEHUM CBOWCTB 31IEMEHTOB 1 Bubnuoteka LLOK
nepBbIX TPEX NepnoaoB https://m.edsoo.ru/00adb6b6
3 |Knaccudumkauma n HomeHknaTypa HeopraHM4eCcKmnx 1 Bubnunoteka LUOK
BELLEeCTB https://m.edsoo.ru/00adb7e2
4 |Bugbl XMMWUYECKOW CBA3W N TUMbl KPUCTaNIMYeCKnX 1 Bubnuoteka LIOK
peLIETOK https://m.edsoo.ru/00adbac6
5 |KoHTponbHas patota Ne1 no teme «lMoBTOpPEHME U 1 1 https://youtu.be/aP_prHjd6sY?feature=sha
yrnybneHne 3HaHU OCHOBHbIX pa3aenos Kypca 8 red
Knacca»
6 [Knaccudukauma XMmMuyeckux BewecTB No pasnnyHbIM 1 Bubnuoteka LLOK
BO34ENCTBUAM https://m.edsoo.ru/00adbcb0
7 |NpeaonoxeHue 0 pexnmMe 3KOHOMUYECKOrO pexuma. 1 Bubnnoteka LIOK
MpeanoxeHne 0 rOMOreHHbIX N FETEPOreHHbIX https://m.edsoo.ru/00adbe9a
peakumsx
8 [MpeanoxeHne o xMMmnyeckom paBHoBecuun. dakTopbl, 1 Bubnunoteka LUOK
BMUNAIOLLNE HA CKOPOCTb 9KOHOMWYECKOIO paBHOBECUS https://m.edsoo.ru/00adc28c
N NONOXEHNE XMMUYECKOrO paBHOBECUS
9  [OkucnuTenbHO-BOCCTAaHOBUTENBHbBIE COCTOSIHUS 1 Bubnuoteka LLOK
https://m.edsoo.ru/00adcade
10 [Teopwus anekTponuTuyeckon auccounaumn. CunoHole n| 1 Bubnunoteka LUOK

cnabble aNeKTponuThbl

https://m.edsoo.ru/00adcd68
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Ne Tema ypoka Konn4yecTtBo YyacoB [aTta ONEKTPOHHbIE LNPpPOBLIE
n/n Bcero| KoHTponbHble | MpakTuyeckue | U3yveHusi | obpasoBaTtenbHble pecypchb
paboTbl paboThl
11 |NloHHble ypaBHEHUS 1 Bubnunorteka LLOK
https://m.edsoo.ru/00add448
12 [ Xnmunyeckme CBOMCTBA KMCNOT M OCHOBAHUN B 1 Bubnunoteka LUOK
npupoge, NpeacTaBneHHbIX 3NeKTPONUTUYECKON https://m.edsoo.ru/00add5d8
lauccoumnavumnen
13 [Xumnueckune cBorcTBa conen B CBETE NpeaCcTaBneHNi 1 Bubnunoteka LLIOK
SNEKTPONUTMYECKON auccoumaumnm https://m.edsoo.ru/00add8b2
14 [MpennoxeHwne o rmgponunse conu 1 Bubnuoteka LLIOK
https://m.edsoo.ru/00add9d4
15 |0600LwWeHne n cnctemaTmnsaymsa 3HaHUM 1 Bubnunoteka LJOK
https://m.edsoo.ru/00addd12
16 |MpakTnyeckasn pabota Ne 1. «PelueHne 1 1 Bubnnoteka LIOK
9KCMepUMEHTanbHbIX 3a4aq» https://m.edsoo.ru/00addbfa
17 [KoHTponbHas pabota Ne2 no teme 1 1 Bubnnoteka LIOK

«AnekTponuTnyeckas amccoumnaums. «Xummyeckume
peakuumn B pacTBopax»

https://m.edsoo.ru/00addec0

18

OO6LMe xapakTepUCTUKN ranoreHoB. Xumm4yeckue
CBOWCTBA Ha OCHOBe Xropa

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

19

Xnopsogopoa. CongHasa KMCnoTa, XuMmyeckme
CBOWCTBA, NofnyyYeHne, NpMMeHeHmne.

Bubnnoteka LIOK
https://m.edsoo.ru/00ade104
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Ne Tema ypoka Konn4yecTtBo YyacoB [aTta ONEKTPOHHbIE LNPpPOBLIE
n/n Bcero| KoHTpornbHble | MpakTuyeckue | M3y4eHust |  obpasoBaTenbHble pecypehbl
paboTbl paboThl
20 [Mpaktnyeckasa pabota Ne 2 no Teme «llony4eHne 1 1 Bubnuoteka LLOK

COSIIHOWN KMCNOTbI, U3y4YeHne ee CBONCTBa»

https://m.edsoo.ru/00ade348

21

BblumcneHns no ypaBHEHNAM 3KOHOMUYECKOTO
adpdpekTa, ecnm oanH U3 peareHToB AaH B U30bITKe

Bubnnoteka LIOK
https://m.edsoo.ru/00ade488

22

O6wasa xapaktepuctunka anemeHToB VIA-rpynnbi

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

23

AnnoTpornHble Mmoandgukaumm cepbl. HaxoxaeHue
cepbl U X COeaUMHEHMI B nNpupoae. XMMUYecKme
CBOWCTBA cepbl

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

24

CepoBogopopa, CTpoeHue, husnyeckne n XuMmieckme
CBOWCTBA

Bubnuoteka LLOK
https://m.edsoo.ru/00ade802

25

Oxkcungbl cepbl. CepHas kucnora, omsnyeckmne u
XUMUYECKNE CBONCTBA, MPUMEHEHME.

Bubnnoteka LIOK
https://m.edsoo.ru/00adea28

26

XMU4eckme sBneHns, BKIo4eHne B OCHOBY
NPOMBILLIIEHHOIO NOMYyYEHUS CEPHON KUCIOTbI.
XnMmn4eckoe 3arpsisHeHne oKpykaroLen cpeabl
COeHEHUSIMU Cepbl

Bubnunoteka LLIOK
https://m.edsoo.ru/00adec8a

27

BbluncneHne maccosoun gonu BblMyCKa npoaykunn

Bubnunoteka LJOK
https://m.edsoo.ru/00adec8a

28

O6wan xapaktepucTuka anemeHtos BA-rpynnbl. A30T,
pacrnpocTpaHeHue B npupoae, msndeckne un
XUMUYECKne CBONCTBa

Bubnnoteka LIOK
https://m.edsoo.ru/00adeeab
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Ne Tema ypoka Konn4yecTtBo Yyacos [aTta ONEKTPOHHbIE LNPpPOBLIE
n/n Bcero| KoHTponbHble | MpakTuyeckue | M3ydeHnsi |  obpasoBaTenbHble peCypChbl
paboTbl paboThl

29 [AMMKak, ero usndeckne n Xummyeckmne CBOMCTBA, 1 Bubnuoteka LLOK
nonyyeHne u NpMMeHeHue. https://m.edsoo.ru/00adf004

30 |Mpaktnyeckasn pabota Ne 3 no teme «[onyyeHune 1 1 Bubnnoteka LIOK
aMMunaka, n3yvyeHue ero CBoMcTBa» https://m.edsoo.ru/00adf180

31 |A30THas kucnoTa, ee PU3nYEeCcKNe N XMMUYeCKne 1 Bubnuoteka LIOK
CBOMCTBA https://m.edsoo.ru/00adf306

32 |lcnonb3oBaHMe HNTPATOB M CONM aMMuaka B kadectee| 1 Bubnunoteka LJOK
MUHepanbHbIX yoobpeHun. Xmmuyeckoe 3arpsisHeHme https://m.edsoo.ru/00adf518
OKpy>XatoLen cpefbl coefMHeHnAMM a3ota

33 |Docdop. Okena dpocdopa (V) u gocopHasa kucnota, | 1 Bubnunoteka LJOK
bu3n4eckme n Xmumnyeckne CBOMCTBa, NonyyeHne https://m.edsoo.ru/00adf68a

34 [Mcnonb3oBaHue ocdatoB B Ka4eCTBE MUHEPASTbHbIX 1 Bubnunoteka LUOK
yaobpeHuin. 3arpsasHeHne NpupoaHon cpeapl https://m.edsoo.ru/00adfc20
doocdatamu

35 |Yrnepog, pacnpoctpaHeHne B Npupoae, pusmyeckmx n| 1 Bubnunoteka LUOK
XMMUYECKNX CBOMCTB. https://m.edsoo.ru/00adfd9c

36 |Okcuabl cogepkaTt ux usmyeckne n Xxsmmmyeckmne 1 Bubnunoteka LJOK
CBOMCTBA. JKonornyeckne npodnemsl, CBA3aHHbIE C https://m.edsoo.ru/00adfebe
OKCMAOM OKpyxatoLen cpeabl (1V)

37 |YronbHas KucnoTa u ee Cosb 1 Bubnnoteka LIOK

https://m.edsoo.ru/00ae006¢
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Ne Tema ypoka Konn4yecTtBo Yyacos Hata ONEKTPOHHbIE LNPpPOBLIE
n/n Bcero| KoHTponbHble | MpakTuyeckue | M3ydeHnsi |  obpasoBaTenbHble peCypChbl
paboTbl paboThl
38 [[MpakTnyeckas pabota Ne 4 no Teme "lMony4eHne 1 1 Bubnuoteka LLOK
yrnekucnoro rasa. KayectBeHHasa peakumns Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
39 [MepBoHa4vanbHble NOHATUSA 06 M3MEPEHUSAX BELLECTB, 1 Bubnunoteka LUOK
Kak O COeHEHUSX BOKPYT https://m.edsoo.ru/00ae054e
40 |KpemHun n ero coeguHeHus 1 Bubnunoteka LLIOK
https://m.edsoo.ru/00ae080a
41 [MpakTudeckasn padota Ne 5. PeweHune 1 1 Bubnuoteka LLIOK
9KCNnepuMeHTarnbHbIX 3agad no Teme «BaxHenwme https://m.edsoo.ru/00ae0bf2
HemeTansnbl N NX CoeaUHEHUA»
42 |KoHTponbHas pabota Ne3 no Teme «BaxHenwme 1 1 Bubnuoteka LLOK
HemMeTanmbl N UX COEOUHEHUS» https://m.edsoo.ru/00ae0e18
43 |O6Lwas xapakTepucTnka XMMNUYECKUX ANTIEMEHTOB — 1 Bubnuoteka LUIOK
meTannoB. Metannuyeckasa cBs3b 1 MeTannmyeckas https://m.edsoo.ru/00ae103e
Kpuctannuyeckas pewéTka. dnsnyeckne cBoucTea
MeTannos
44 [ XuMmun4yeckune CBOMCTBA METAsIIOB. 1 Bubnunoteka LUOK
ONEKTPOXMMUYECKUI PAL HANPSHKEHHbIX METANSOB https://m.edsoo.ru/00ae1156
45 |O6wme cnocobbl nonyyeHus metannos. Cnnasbl. 1 Bubnuoteka LLOK

BblumcneHns no ypaBHEHNAM 3KOHOMUYECKOTO
addpekTa, ecnn OanH U3 peareHToB COaEPKUT
npumecu

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Ne Tema ypoka Konn4yecTtBo Yyacos [aTta ONEKTPOHHbIE LNPpPOBLIE

n/n Bcero| KoHTponbHble | MpakTuyeckue | U3yYeHusi | obpasoBaTtenbHble pecypchb
paboTbl paboThl

46 |peanoxeHne No KOPPO3NKN MeTansos 1 Bubnunoteka LJOK
https://m.edsoo.ru/00ae1278

https://youtu.be/kFdPDS-eXQI?f
eature=shared

47 |lLleno4yHble meTannsl 1 Bubnuoteka LIOK
https://m.edsoo.ru/00ae14b2

48 |Okcmabl U TMOPOKCHMAbl HATPUS N Kanusa 1 Bubnunoteka LUOK
https://m.edsoo.ru/00ae14b2

49 |lLleno4yHo3eMenbHbIE MeTanmbl — Kanbuumi 1 MarHnum 1 Bubnuoteka LUOK
https://m.edsoo.ru/00ae15e8

50 [BaxHenwme coegnHEHUSA UCTOYHUKOB 1 Bubnuoteka LIOK
https://m.edsoo.ru/00ae15e8

51 |0O60o0LeHne n cnctemaTmsaymsa 3HaHUM 1
52 PKécTtkocTb BoAbl U cnocobbl €€ orpaHn4eHuns 1 Bubnnoteka LIOK
https://m.edsoo.ru/00ae 1886
53 [Mpaktnyeckasa pabota Ne 6 no teme «XKEctkoctb Boabl| 1 1 Bubnnoteka LIOK
N METOAObI €€ OrpaHNyYEeHNs» https://m.edsoo.ru/00ae1ae8
54  JAnNIOMUHUN 1 Bubnuoteka LLOK
https://m.edsoo.ru/00ae1c64
55 |AMmdoTepHble CBOMCTBaA OKCUaa U ruapokcuaa 1 Bubnunoteka LUOK

https://m.edsoo.ru/00ae1c64



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

Ne Tema ypoka Konn4yecTtBo Yyacos [aTta ONEKTPOHHbIE LNPpPOBLIE
n/n Bcero| KoHTponbHble | MpakTuyeckue | M3ydeHnsi |  obpasoBaTenbHble peCypChbl
paboTbl paboThl
56 [PKeneso 1 Bubnuoteka LLOK
https://m.edsoo.ru/00ae1d86
57 |Okcuabl, rmapokcnabl 1 TBEpAbIE COeANHEHMUS XKenesa 1 Bubnunoteka LUOK
(1) v xenesa (l11) https://m.edsoo.ru/00ae35e6
58 |0606LIeHne n cuctemaTmsaunsa 3HaHUN 1 httrzls1//y0utu-be/dePDS-eXQI‘?feature:sh
arc
59 [Mpaktnyeckaa pabota Ne 7. PewieHne 1 1 Bubnuoteka LUOK
9KCnepuMeHTarnbHbIX 3aad no Teme «BaxHenwme https://m.edsoo.ru/00ae3de8
MeTannbl N NX COEAUHEHNAY
60 |Bbl4MCrieHns No ypaBHEHNAM 3KOHOMMUYECKOIo 1 Bubnuoteka LLOK
adphekTa, ecnv oanH U3 peareHToB AaH B U30bITKE Unn https://m.edsoo.ru/00ae1750
cCoOepXuT npumecn. BeluncneHne gonu Beinycka
npoayKumm
61 |O6obLeHne n cnctemaTmsaymsa 3HaHUM 1
62 |KoHTponbHas pabota Ne4 no Teme «BaxHelwume 1 1 https:/youtu.be/cu-4cLO6ul4?feature=sha
MeTannbl U UX COEANHEHMUS» red
63 |BeliecTBa n matepuarnbl B NOBCEAHEBHOMN XU3HU 1 Bubnunoteka LLOK
YenoBseka https://m.edsoo.ru/00ae3f50
64 [Xummnyeckoe 3arpssHeHUE OKpyKatoLlen cpeabl 1 Bubnuoteka LLIOK
https://m.edsoo.ru/00ae4270
65 |Pornb XMMUK B pPELLIEHNMN IKOSTOMNMYECKNX Npobnem 1 Bubnunoteka LJOK

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Ne Tema ypoka Konn4yecTtBo Yyacos [aTta ONEKTPOHHbIE LNPpPOBLIE
n/n Bcero| KoHTponbHble | MpakTuyeckue | M3ydeHnsi |  obpasoBaTenbHble peCypChbl
paboTbl paboThl
66 [PesepBHbIN ypok. O6obLLeHMe n cuctemaTn3ayms 1 Bubnunoteka LJOK
3HaAHUN https://m.edsoo.ru/00ae0d0a
https://youtu.be/cu-4cL06u14?fe
ature=shared
67 [Pe3epBHbIn ypok. O6o0OLLeEHME N cucTemaTu3aums 1 Bubnunoteka LJOK
3HaHUN https://m.edsoo.ru/00adb33c
68 |Pe3epBHbI ypok. O606LEeHNE 1 cucTemaTnsauns 1 Bubnunoteka LUOK
3HAHUN https://m.edsoo.ru/00ad9cb?2
OBLUEE KONMMYECTBO YACOB MO NPOIrPAMME 68 4 7



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

Xumusi. 8 ki.: Yuebnoe nocobue / O. C. IN'abpuensn. M.: [Ipocsemenue,2021.

Xumus. 8 ki1.: Yuebnoe nocodue / O. C. 'abpuensH. M.: [Ipocsemenue,2021.

Xumus. 8 xi1.: KouTposnbHble U mpoBepouHblie padoTel K yueOHuky O. C. I'abpuensna «Xumus. 8» M.:
IIpoceemenue,2021.

Xumusi. 9 .. KoHTponbHblE ¥ TIpoBepodHble paboThl K yueOHumky O. C. TaOpuensHa «Xumusa. 9» M.
[Ipoceemenne,2021.

METOOANYECKUE MATEPHUAJIBI 1A YYUTEJIA

Xumus. 8 xi1.: KoutponbsHble n npoBepounsie padoTs! k yuednuky O. C. ['abpuensna «Xumus. 8» / O. C. I'aOpuensH,
I1. H. bepeskun, A. A. Ymakosa u 1p. - M.: JIpoda, 2007.
Xumust. 9 ki.: KoHTponeHbIe U poBepodHbie padoThl kK yueOHuky O. C. ['abpuensna «Xumus. 9» / O. C. ['abpuensH,
I1. H. bepeskun, A. A. Yirakosa u jip. - M.: JIpoda, 2010.

l'aopuensst O. C., BockoOoitamkoBa H. II., SmykoBa A. B. HacrtonmbHas kHura yumrens. Xumus. 8 KIL.:
Mertomuuaeckoe mocoodwue. - M.: [Ipoda, 2011.

la6puensia O. C., OctpoymoB M. I'. HacronpHas kuura yumtens. Xumus. 9 k.. Meroguueckoe mocobue. - M.:
Hpoda, 2007.

labpuensu O. C., SmykoBa A. B. Pabouas terpans. 8 ki1. K yue6nuky O. C. ['abpuensana «Xumus. 8.» - M.: [lpoda,
2008.

laopuensa O. C., SmykoBa A. B. Pabouas terpans. 9 k. K yueonuky O. C. I'abpuensHa «Xumus. 9. — M.:
Hpoda, 2008.

[a6puensa O. C., Smykoa A. B. Terpaap aisi 1ab0paTOpHBIX ONBITOB M MPAKTHYECKUX padoT. 8 k1. K yuebnuky O.
C. I'abpuensna «Xumus. 8 kaace». M.: [Ipoda, 2008.

IlNabpuensa O. C.. Amyxkosa A. B. Terpaas a1 1a00paTOPHBIX ONBITOB U MpakTHdeckux padot. 9 ki. K yuebHuky O.
C. Tl'adopuensna «Xumus. 9 kmace». M.: [lpoda, 2008.

I'adpuensn O. C. Meronnueckoe nmocooue k yueOnuky O. C. ['abpuensna «Xumus». 8 kimace / O. C.
I'abpuensn. — M. : JIpocda, 2018. — 109.



https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

Taopuensu O. C. Meronndeckoe nmocodbue k yueOHuky O. C. ['abpuensna «Xumus». 9 xmace / O. C.
la6puensa. — M. : JIpoda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
nensH, O. C. Meroaudeckoe mocoone Xumus 8-9 kimace
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
Tadpuensn O. C. Xumus 8-11 kiacc. MeToaudeckre peKOMEHIAMK | pabodast mporpamma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-progra

mma/

Ta6puensu O. C. JlonmomHuTeNbHAS TM1aBa K Y4eOHUKY «XuUMus 9 Kiaacey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/

HTTPS://YOUTUBE.COM/PLAYLIST? LIST=PLHYZENZGOFRMFDSKCY ZFLCSWRKZ19C1 WM& FEATURE=SHA
RED

https://m.edsoo.ru

https://multiurok.ru

https://youtube.com/playlist?list=PLoQVUgEFJ28wZJQ-KgdA6T3RhIApi5BhJ&feature=share
d

HTTPS://INTERNETUROK.RU

HTTP://SCHOOL-COLLECTION.EDU.RU/


https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-gabrielyana-khimiya-9-klass/
https://youtube.com/playlist?list=PLHYZenZg0FRmFDSkCYZflc5wrkz19c1wm&feature=shared
https://youtube.com/playlist?list=PLHYZenZg0FRmFDSkCYZflc5wrkz19c1wm&feature=shared
https://m.edsoo.ru/00ae1886
https://multiurok.ru
https://interneturok.ru
http://school-collection.edu.ru/
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