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IMNOACHUTEJIBHASA 3AIINCKA

AnanTupoBaHHas TporpaMma N0 XHMHHM Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa30oBaHUs COCTaBJIEHAa Ha OCHOBE TpeOOBAaHUN K pE3ylbTaTaM OCBOCHHS
dbenepanbHON afanTUPOBAHHONW 00pa30BaTEIbHONU MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpazoBanus, npeacrabieHHbIX B PI'OC OO0, a Takxe Ha OCHOBE (enepaibHOM
paboyeil mporpaMMbl BOCHUTaHUS M C YYETOM KOHUENUWU MNpernojaBaHUs
yuyeOHOro mpenmera «XuMHUs» B 00pa30BaTelIbHBIX OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no xumuu ans oOyvaromuxcs ¢ 3IIP mgaér mpexncraBienue o
Hensx, oOmeld cTparerud OOydYeHHUs, BOCIHMTAHUS W PAa3BUTUS O0O0YYarOIIMXCS
CpeacTBaMH y4ueOHOro TpeaMeTa, YCTaHaBIMBAET O00sS3aTeIbHOE MPEAMETHOE
colepKaHue, IpeAycMaTpuBaeT  paclpeleleHue ero o  Kilaccam u
CTPYKTYPUpPOBAaHHE IO pazlie’aM M TeMaM IpOrpaMMbl [0 XWMHH, OMNPEIEISIET
KOJIMYECTBEHHbIE " KauyeCTBEHHbIE XapaKTEPUCTUKHU COJIepIKaHUs,
PEKOMEHIYEMYIO  IOCJIEAOBATENBHOCTh  U3YYEHHMS  XHMHM C  Y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU yueOHOro Ipolecca,
BO3PACTHBIX M IICUXOJIOTMUECKUX OCOOEHHOCTEH OOydaromuxcs ¢ 3aJepiKKou
IICUXUYECKOT0 Pa3BUTHsSI, ONPEIEISET BO3MOKHOCTU IpEAMETa JUIsl pealu3aluu
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS aJalNTUPOBHHOW 00pa3oBaTeNbHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3yabTaTaM oOyueHUsl XUMHUH Ha YPOBHE IieJIel U3ydeHHs IpeIMeTa U OCHOBHBIX
BUJOB Y4YeOHO-TIO3HABATEIbHOM JAEATEIbHOCTH OO0Yy4aroulerocsi Mo OCBOEHUIO
y4eOHOTO COJIep KaHUsl.

3HaHWEe XWMHH CIY>KUT OCHOBOM g (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MnpejCcTaBlIeHUl 0O MaTepUaTbHOM EIMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (POpMUpPYEMbIE XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUd U 00 HBOJIIOIMHU BEHIECTB B MPUPOJIE, O MYTAX PEHICHUS TI00albHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHUSL YEIOBEYECTBA — CBHIPHEBOW, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, POOIEM 3PABOOXPAHEHHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEW  JJIi  CaMOpa3BUTUA U
dbopMUpOBaHUs KyJIbTYphI JIMYHOCTH, €€ 0011el 1 (QYyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4JaronMxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM y4yeOHOW JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
NOBCEAHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBLHOMN NeITebHOCTH;

3HAKOMHUT €O CHEeIU(UKOW HAYYHOIO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIs11a HA €MHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS] OTBETCTBEHHBIM
3TanoM B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaIOIIUXCS;



CITOCOOCTBYET (hOpMUPOBAHUIO IIEHHOCTHOT'O OTHOILICHHS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHuE 00YJArOITNXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISIETCS  MEaroru4ecKu
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEr0 00pa3oBaHus JJIsi 00yYarouXCs
c 3IIP opueHTHpOBaH HAa OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl MEPBOHAYATBHBIX
MNOHSATUI XUMHUHU, OCHOB HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTIEIbHBIX
3HAUYUMBIX MOHATUNA OPTaHUYECKON XUMHUH.

CTpykTypa coiepiKaHHs MPOTpaMMBI IO XUMHUU Cc(POpMUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e¢ m3ydeHuro. Cojep:kaHHe CKJIAAbIBACTCS U3 CHCTEMBI
MOHATUI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MIOHATHI O XMMUYECKOM
peaknmu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHBI TI0 TPHHIIUITY
MIOCJICTIOBATEIIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKHX IMPEACTABICHHM
Pa3HOTO YPOBHS:

— aTOMHO - MOJICKYJISIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoguueckoro 3akona /1. V1. MenieneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

— YUYEHUS O CTPOCHUU aTOMa U XMMUYECKOM CBA3H;

— TpeACTaBICHUM 00 DIJICKTPOJUTHUYECCKONM JUCCOIIMAIIMKM BEIISCTB B
pacTBoOpax.

Teopernyueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE DJMIIUPHUYCCKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTHUYECKOTO0 MPUMEHEHUS U TOTYYCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl 1O XHUMHU  CHOCOOCTBYEeT  (hOPMHUPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIISIOLIECH HAYYHOU KAPTUHBI MUpaA B JIOTUKE
e€ CHCTEMHOM TMpHUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAay4HOMY 3HAaHUIO W
METOJIaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICUCHHUEM
3HAHUM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX arolmuid MUY,
«buonorus. 5-7 kinacce» u «Pusnka. 7 KIacc.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUA OCHOB
XUMHUYECKON HAayKH Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
NESTEIHbHOCTH YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJbTYPBHI.
3ajaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHMM CUCTEMbI XHUMHYECKUX
3HAHUN — Ba)KHEHUIIUX (HaKTOB, MOHSITHM, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAyKH, B



npUOOIICHNH K HAyYHbIM METOAAaM T[IO3HAHWS TP HW3YYECHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JeSITENIbHOCTH, OCBOGHHUU TPAaBWJI 0O€30MacHOr0 OOpalieHusi C BEIeCTBaMU B
ITOBCEIHEBHOM XKU3HU.

[Ipu u3yyeHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIVIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

— HamnpaBJIICHHOCTh OOYyYEeHHs Ha CHCTEeMAaTHYeCcKoe MpHOoOIIeHne
o0y4Jarommxcs K CamMOCTOSITEIbHOM MO3HABATEILHON JESTEIHbHOCTH, HAYYHBIM
METOJIaM TIO3HaHMs, (POPMHUPYIONTUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBUH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOIITUMUCS
OTbITa Pa3HOOOPA3HON MEATETHHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIMX YHHUBEPCAIbHOE 3HAUYEHUE IS
Pa3ITUYHBIX BUJOB JIEATEIbHOCTH;

— (QopmupoBanmne oOmEeH (QyHKIMOHATLHOW M €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM 4YHUCJIE€ YMEHUNW OOBSICHATH M OILICHUBATh SIBJICHUS
OKPY’KAIOUIEr0 MHpA, MCHOJIb3Ysl 3HAHUS W OMbBIT, MOJYyYEHHbIE MPU H3YYEHUU
XUMUH, TPUMEHITh HMX TMPHU PEIICHUH MpoOJIeM B TOBCEAHEBHOW >XKU3HU U
TPYZIOBOM JEATEIBbHOCTH;

— ¢opMupoBaHHWE y OOYyYalOImUXCS TYMaHUCTUYECKMX OTHOIICHUH,
NOHUMAHHS [LEHHOCTH XUMHUYECKUX 3HAHUU [UJIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecoo0pa3Horo MOBEJAEHUsT B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEIAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHMS OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdWIIS W HANPABICHHOCTH JATbHEUIIETO
0o0yueHus.

OO0miee 4KCIIO 4YacoB, OTBEIAEHHBIX ISl HM3Y4YEHUS XUMUM HAa YPOBHE
OCHOBHOT'O 0011er0 00pa3oBanus, coctaiseT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BeiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEHIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasE aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHUYECKUX COCIUHECHUM.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBujiaMu paboThl B JlabopaTopuu |
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
Cold, HaONIOJEHWE W  ONUCAaHUE  PE3yJIbTaTOB  INPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxoxkaeHue kuciopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKOW pEeaKIuu, TEPMOXMMHUYECKHUE YpaBHEHWS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XUMHYECKHE CBOMCTBA, NPUMEHEHUE, CIOCOObI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npuposie U B KU3HU YesnoBeka. KpyroBopoT BOAbl B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosieoOpasyrome. HomeHknatypa OKcugoB. DU3MYECKHME M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenkmnarypa kucinor. @usnveckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHus TOpeHus (moxapa), O3HAKOMJICHHE C oO0pa3laMh OKCHIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCJIEIOBaHHE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEJIOBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOI0 METajlla IPYrMM W3 PAacTBOpa COJIM, PEIICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WM. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepunomnueckuii 3akoH. [lepuoguueckas cucrema XMMAYECKUX AJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxenuto B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MenneneeB — yd€HbIA U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccsl OKucaEHUS U BOCCTAaHOBIIEHUS. OKUCIHUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3noKeHus, COEAUHEHNUS).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Yepe3 MCMOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HAyYHbIE TIOHSTHS: HAyYHBIN (pakT, TUNOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpANbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAMHEHNH, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U dHJIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTb XUMHUYECKOW PEAKIUMU M IIOJOKEHUE XUMHUYECKOIO
paBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON peaKuuu. CocraBiienue YpaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIUil C HKCIOJb30BAaHUEM METOJa
3JICKTPOHHOTO OanaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiun nonHoro o6MeHa. Y cnoBusi MpOTEKaHUs peaKIlii MOHHOTO 0OMeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAIIMYECKUX PELIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBUS paA3IUYHBIX (DAaKTOPOB, MCCIENOBAHUE AIIEKTPOMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIuid
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJICCTBUE € MeETaJJIaMU, HEMETaulaMH, IejioyaMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTA, XMMUYECKUE CBOMCTBA, MOJy4YEHUE, NpUMEHeHHe. JlercTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC CTENEeHW OKucieHus. CTpoeHue M (Pu3nveckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qu3nUecKMe © XHMHYECKHE CBOHcTBa (0OIIuMe Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha



cynb(ar-uon. Haxoxxnenue ceppl U €€ COCAMHEHUH B MPHUPOAC. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHW OKUCIICHHS. A30T, pacHpOCTPAaHEHHUE B HPHUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpUuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHHE OKPYIKaIOIIEeH Cpe/ibl COeMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonb3zoBanue hocdaroB B KaueCcTBE MUHEPAIbHBIX Y0OpEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriepona B npupojae. OKCuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KUCI0Ta U €€ COJIM, UX (PU3NUYECKUE U XUMHUUYECKUE CBOMCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHble TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSAX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: JKHPaAX, OCIKaX, YIIIEBOJAX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (I1V) u kpemHueBoir kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOJIIOJICHUE MPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl M €€  COCIMHEHUAMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIoJIeHUe Mpu3Haka e€ MPOTEKaHWs, O3HAKOMIJICHHE C (DU3NUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJINKAT-MOHbl M W3YyYCHUE TMPHU3HAKOB UX TMPOTEKAHUS, O3HAKOMJIEHHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xmmudeckux daemeHTtoB 1. WM.
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI  TIOTy4YeHUs MeTaioB. [loHSATHE O KOpPpO3WHM METAIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHntoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u



TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[lepuomnueckoit cucreMe xumudeckux sneMmeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJAeHUE B Tpupoe. PU3NUYECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnmoMUHUH: TIoJIo)KeHUE B [lepronueckoi cucTeMe XMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToMa, HAaxXOXJACHUE B mpupoae. PuznMyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
MCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHAMU HATpus, Kalus W Kaiblus (BO3MOXHO HCIOJb30BAHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemectBa u marepuansl B NMOBCEIHEBHOW >KU3HU 4EJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHUE KakK OOIIMX €CTeCTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAay4YHOT'0 1IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJEIUPOBAaHHE, HW3MEPEHHEe, MOJeNb, SBICHUE, ITapHUKOBBIMI
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanuwe, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA J1JIA
OBYYAIOIIIUXCA C 3ITP

JIMUHOCTHBLIE PE3YJIBTATDI

JIMdHOCTHBIE ~ pe3yibTaThl  OCBOCHHS  QJaNTHPOBAHHON  MPOTPaAMMBI
OCHOBHOI'O 001ero o0Opa3oBaHUsl JOCTHralOTCs B XoA€ OOyYEeHHs XUMUU B
EIVMHCTBE YYeOHOW © BOCHUTATEIHHOW JCATEIHPHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUHCKUMH COITMOKYJIBTYPHBIMA M JTYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHU, TIPUHATHIMA B OOINECTBE MPABWIAMH W HOPMaMHU TOBEACHHUS U
CIIOCOOCTBYIOT TIpOIIECCaM CaMOTIO3HAHUS, CaMOPA3BUTHUS W  COIUATU3AINH
00yyYarommxcs.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarONIUXCS
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTHUBHBIX IICHHOCTHBIX OpHEHTAIMN W
pacCIIMpPEeHHE OMBITA JIEATETLHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4YHOMY HACIIEJIMI0, TOHWMAHUS 3HAYEHUS XUMUYECKOW HAyKH B >KU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW WHGpOpMAIHEH O
MEPENOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEICTaBICHUsS O COLMAIBHBIX HOpPMax M TMpaBuiaX MEXINYHOCTHBIX
OTHOIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIeIOBATEIbCKOM, TBOPYECKOM W JOPYrUX  BUJAX
JeSITENIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM JESTEIBHOCTH MpHU
BBITIOJIHEHUU Y4€OHBIX, TI03HABATEJIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B Tpolecce HTOW yuyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJCHUE U TIOCTYNKW CBOUX TOBApUILEH C MO3UIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKUE TMPEJICTABICHUS O BELIECTBE M XUMUYECKOW peaKilni,
COOTBETCTBYIOIIME COBPEMECHHOMY YPOBHIO pPa3BUTHS HAyYKH M COCTABIISIOIIHUC
OCHOBY JIJII TIOHMMAaHUS CYITHOCTH HAYYHOW KapTHHBI MHUpA, TPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHs TMPHUPOJIBI, B3aMMOCBS3SIX 4YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEILHBIC MOTHUBBI, HAIIPaBJICHHBIC Ha IOJTYYCHUE HOBBIX 3HAHHM I10
XUMHUU, HEOOXOIUMBIC NJisi OOBSCHEHUS HAOJI0/IaeMbIX MPOIIECCOB U SBJICHUU,
M03HABATEILHON, WH(OOPMAIIMOHHOW M YHTATEIbCKOW KYJIBTYPBI, B TOM YHCIIE



HABBIKOB CaMOCTOSTEILHON paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypOr, TOCTYIMHBIMH TEXHUYECKUMH CpPEJICTBAMH HWH(DOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYUYEHHI0O M TO3HAHWIO, JHOOO03HATENbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM H  HMCCJIEI0BATEIHCKON
NeSITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHA OOy4YeHHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3/I0POBbSI:

OCO3HaHUE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKH Ha 3JI0POBBIM 00pa3 *KWU3HHU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHHsI),
HEOOXOJUMOCTH COOJIFOJICHUS TpaBWJ OE30MacCHOCTH TMpU OOpAIICHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy/10BOro BOCHIUTAHMS

WHTEpEC K MPaKTUIECKOMY U3YUECHHIO Tpodeccuii u Tpyaa pa3IudHoro poja,
yBaXEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE MPUMEHEHHSI TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOP
WHJUBUIYaTbHON TPACKTOPUHU MPOJIOJDKEHUST 00pa30BaHus C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenIHoM npohecCuOHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(PECCHOHATLHOM CpeJIE;

6) 3K0JI0rH4YeCKOTr0 BOCIIUTAHNS

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPHUPOJE KAaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, OHUMAaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY M TMCHUXMYECKOMY 3J0POBBIO, OCO3HAHWE IIEHHOCTH COOIIOJICHUS
npaBuJl OE30MIaCHOTO MOBEJAECHUS MPU PadOTE C BEIIECTBAMU, a TAKXKE B CUTYalIHSIX,
YIPOXKAIOMIKUX 3[I0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJyd4aeMble MPU U3YYECHUU XUMHH, JJIs
peILIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHOW CPENOM, IS MOBBILICHUS
YPOBHSI  DKOJOTHYECKOM  KYyJIbTYpbl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJeM M IMyTed UX PELICHHsS MOCPEICTBOM METOJI0B XHMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThCS MM B MO3HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocrtaBe MeTanpeaMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMuUpoBaHUS MHUPOBO33pEHUSI OOICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
OPUHIIAI, TUTIOTe3a, (aKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMpeIMeTax M TO3BOJISIIOT Ha



OCHOBE 3HaHUUW W3 ATUX MPEAMETOB (HOPMUPOBATH MPECTABICHHE O IEIOCTHOMN
HAyYHOU KapTHHE MUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEIbHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE o0OecrneunBaloT (popMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JeSITEIbHOCTH.

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jjoruueckue JeMicTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XMUMHUYECKUX TMOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aWMOCBSA3b C JPYTMMH IOHSATUSMH), HCIOJIb30BATh
HNOHATHS JUIsl OObSICHEHUS! OTACNIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPHUH U KJIACCH(PUKAIMA XMUMHYCCKUX BEIIECTB M XUMHUYECKHX PEaKITHi,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKIY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, M0 AHAJIOTHH),
JICIIaTh BBIBOJIBI 1 3aKTFOUCHHUS;

YyMEHHE TPUMEHATh B TIPOIECCe TO3HAHUSA TOHATHSA (NIPEAMETHBIC W
METanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCTIOJIb3yeMbIE B XHMHUH,
IpeoOpa30BBIBATh IIMPOKO MPUMEHSIEMBIC B XUMHUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckass ¢Gopmylia U YypaBHEHUE
XUMUYECKOW peakiuy — MNP PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJICTBHBIX TIPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUCCKUX PEAKITUH,
BBISIBIISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHBIE CBS3U U
POTUBOPEYUHS B H3y4aeMBIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarejlbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAay€CTBE WHCTPYMEHTA
MO3HAHWSA, a Tak)Ke B KAdeCTBE OCHOBHI i (DOPMUPOBAHUS THIIOTE3BI TIO
IPOBEPKE MPABWIILHOCTH BHICKA3hIBAEMBIX CYKICHUMN;

NPUOOPETEHHE ONBbITA M0 IUIAHWUPOBAHUIO, OPTaHU3AINMH W TPOBEICHUIO
YUYCHUYECKUX HKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOJOM IMpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €T0 PEe3yibTaT, (HOPMYIUPOBAaTh 0000IICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEIOBAHMS, COCTABIATh OTYET
0 MpoJieIaHHOMN padoTe.

Pa6Gora c nnpopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPENCTABICHUS, MOJIYIaeMYI0 U3 Pa3HBIX MCTOUYHHUKOB
(HaydHO-TIOMYJIIpHAsL JIUTEpaTypa XUMHUYECKOTO COJEpKAHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUYECKU OIICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX [IISl BBITTOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCTIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIBCKON JEATENHHOCTH MH(OPMAIIMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
cymiecTBy  oOCykmaemMol  Tembl, (OPMYyITUPOBAaTH CBOM  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pPE3yabTAaTOB BBIMOJIHEHUS XHMHUYECKOTO JKCIEpPUMEHTa (J1abopaTOPHOTO OIbITa,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIUX MpoOJIeM Ha OCHOBE y4€Ta OOIMIMX HHTEPECOB W COTJIACOBaHUS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OINPEACTATh LENH JEATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIOKEHHBIA AJITOPUTM  JACHMCTBUM TNPHU BBINOJHEHUM 3aJaHUM C y4ETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuduyeckue g TPEAMETHOM o0mactu  «XHUMHUS», BB
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIOKEHUs, pPEaKIuu 3aMElICHUs, peaKuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHash OpOUTa b, PaaUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHMOH, aHWOH, PAcTBOpP, MAcCOBas JI0Js BEIIECTBa
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPTaHUYECKUX COCIMHECHUSX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0OJbIIIE TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPKAasi OMUCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluIo, Kiaccu(puKaluio,
BBISIBJICHUE MPUYUHHO--CIICJICTBCHHBIX CBS3CH — JUIsI M3YYCHUS CBOWMCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIeN0oBaTh  IpaBWwiIaM  [OJb30BAHUA  XUMHUYECKOW  MOCYyAOM |
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pPacTBOPOB C OMPEIAEIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJ€HTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U



HeoOpaTUMBbIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PpEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuH, MpeaeiabHO AOMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHECHUN XMMUUYECKUX PEAKLINIA;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBA3M (KOBAJCHTHAsl, WMOHHAs, MeETaJuIMuecKkasi) B HEOPraHUYECKHX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
J€MOHCTPUPOBATh €ro NOHUMAaHUE: ONUChIBaTh W XapaKTepU30BaTh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejaenax MajblX MEPUOJO0B U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLMALMM  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOT0 OallaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHMMHYECKOTO JJeMeHTa 1o Qopmyse
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSAMU 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  MOATBEP)KIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHHe, MOJCIUPOBAHUE, DKCICPUMEHT (peaabHBIN U
MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO 9acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 0.3 9 bubmuoreka [JOK
' IPAKTHYECKOM IEATENBHOCTH ' https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK
' peaxuuu https://m.edsoo.ru/7f41837¢c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 05 bu6mmoreka [JOK
' 00 okcuaax ' https://m.edsoo.ru/7f41837¢
Bonopon.Ilonstue o kuciorax bubnuoreka [IOK
2.2 8 0.5 1
U COIIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

Ilepuoguyeckuil 3aK0H U

31 [Tepuognueckas cucrema 7 05 bubnuoreka [IOK
' XMMHYECKHX dj1eMeHTOB 1. 1. ' https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XHUMHUYECKas CBA3b.
3.2 OKHCIUTEIBHO- 8 1 bubmiorexa [IOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIHHBIC PEAKITHT
bu6mmoreka [JOK
Hroro no paszeity 15 https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
Pe3epBHOE Bpems 3 1 https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68 6.8

[NPOI'PAMME



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

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 0.2 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst ' https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 0.3 butmorexa LIOK
' PymHeL. £-€p ' https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX Ent LOK
nOIMOTEeKA
2.3 anemeHToB VA-rpynmsl. A30t, hochop u ux 7 0.5 1 https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJbl M X COeIUHEHU S

. bubmuoreka [JOK
31 Obmwwe cBoHCTBA MCTAIIOB 4 0.5 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubmnorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
bubmmoreka [JOK
P 1
C3CPBHOC BPEMA 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6.5



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KouunuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara ungposbie
Tema ypoka
n/n Bcero U3yUYeHUs oOpa3oBaTejibHbIE
pecypcsl

1 [Ipeamer xumuu. Ponb Xumuu B )KU3HU 1 bu6moreka [JOK
yesioBeka. Tena u BeliecTra https://m.edsoo.ru/ff0d210c

2 [ToHsTre 0 MeTOIaX MO3HAHUS B XUMUH 1 bubmorexa LOK

A https://m.edso0.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B J1a0OpaTOpHUH ¥ IPUEMBI 00OpaIICHHS C 1 bubmorexa [OK
patop p patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAaHUEM)

4 Yucteie BemecTBa U cMecH. CITocoObl 1 bubmuoreka [JOK
paszesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYUCTKHU MOBapEeHHOU 1 bubmorexa [JOK

pHMEp p https://m.edsoo.ru/ff0d28c8
COJIN )
but6munoreka [JOK

6 ATOMBI H MOTIEKYJIEI ! https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTHI. 3HAKH (CUMBOJIbI) 1 bubnuorexa [JOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie U CIOKHBIE BEIIECTBA 1 bubmorexa [IOK

p IH https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOIIEKYJIIPHOE yUCHUE 1 bubmorera HOK

YISPHOS J1 https://m.edso0.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6mmorexa [JOK



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

Xumuueckas popmyiia. BaleHTHOCTh aTOMOB
XMUMUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHoOcHTENIBFHAS aTOMHAs Macca.

bubmoteka [JOK

11
OTHOCHTENbHAsI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHUYECKOT0 JIEMECHTA B bubnuorexa [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonmunuectBo BemecrBa. Mosb. MossgpHas bubnuorexa [[OK
macca https://m.edsoo.ru/ff0d5230
14 Du3UYECKUE U XMMUYECKHUE SIBIICHUSI. bu6moreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBusi NIPOTEKaHUS bubnuorexa [JOK
XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEILIECTB. bubnuoreka [IOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruucnenus kom4ecTBa, Macchl BEIIECTRA bu6mmoreka [JOK
10 YPaBHEHUSM XUMHUUYECKUX PEAKLIUI https://m.edsoo0.ru/ff0d5708
Krnaccudukarus XuMHIECKUX peakiui
18 (coemuHeHUs, Pa3I0KEeHHS, 3aMEIICHUS bubmorexa [TOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHIMKIoneaucT. O000IeHe u bubmorexa [JOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aIIMs 3HAHUH
20 Kontponbnas pabora Nel o teme bubnunoreka [JOK
«BemecTBa 1 XUMHUYECKUE PEAKITUND) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmecs rasoB. CocTaB BO3ayxa.
21 Kncn}c/)Xo — 3JIEMEHT U MPOCTOE BE y:cmo bubmorexa [JOK
PoA P - ’ https://m.edsoo.ru/ff0d448e
O3oH
22 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bubmuoreka IJOK



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

KHUCTIOpo/ia (peakliy OKUCIICHUS, TOPEHHUE).
[TousTie 00 okcHmax

https://m.edsoo.ru/ff0d4614

Crioco0BI MOJIYYCHHUA KHUCJIIOPO/Ja B

bubmuoreka [JOK

2 .
3 JabopaTopiit H IPOMBILLICHHOCTH https://m.edsoo.ru/ff0d497a
IIpuMeHeHue Kucnopoaa
TemtoBoii 3¢ (heKT XMMIUYEeCKON peakini,
24 MTOHATHE O TEPMOXUMHYECKOM YPaBHCHHUH bubmmorexa [JOK
p P ’ https://m.eds00.ru/ff0d4790
OK30- U OHAOTCPMHUYCCKUX PCAKIUAX
TornuBo (HePTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1l)303 . a, CIIOCOOBI Z&ro bubmoreia HOK
p e, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAICHHS
ITpaktuueckas padora Ne 3 mo Teme
26 «Igon eHHUeE 1/112061/1 aHHe KUCI0poia Bubmmorexa [JOK
yi N p pOad, https://m.edsoo.ru/ff0d4ae2
W3YYCHUE €TO CBOWCTBY»
97 Bonopon — 35eMeHT 1 mpocToe BEmECTBO. bubnuoreka [IOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4ddo0
28 DU3NYECKUE U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bogopoaa. [Ipumenenne Bogopozna https://m.edsoo.ru/ff0d4ddo
but6munoreka [JOK
29 IT
OHATHE O KHCIOTAX 1 coIx https://m.edsoo.ru/ff0d50d2
30 CriocoObI IOJTy4eHHST BOJOPOIa B bubmuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas padora Ne 4 o reme
31 «[TonyueHnue u cobupanue Bogopoaa bubmoreia HOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
M3YYEHHE IO CBOWCTBY»
bu6mmoreka [JOK
32 M i 00bE .3 A
OJAPHBIL ODBEM TA308. JaKOMH ABOTaApO https://m.edsoo.ru/ff0d542e
33 Brruucnenus 00béMa, KOJIMYECTBa BEIICCTBA bu6moreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasza 1o ero U3BeCTHOMY KOJUYECTBY
BEIIIECTBA U 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrunciaenus o0EMOB Ta30B I10 YpPaBHCHHIO

bubmuoreka [JOK

34 ea a OCHOBE 3aKOHa 00bE
pearii HU HOBE SaKoH DEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 ®Ou3ndyecKue U XMMHUYECKHUE CBOMCTBA BOIBI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsiTie 06 bubmuoreka [JOK
WHJIMKaToOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtens. Haceimenasie u
37 Helilacm :HHHe paCTBO bl Mat:IiOBaH oIS bubmoreia HOK
= p PbL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOpE
ITpaktuyeckas padora Ne 5 o Teme
38 «[IpuroroBiieHrE PaCTBOPOB C OMPEACIEHHON bubmorexa LOK
p . N P p ) et https://m.edsoo.ru/ff0d5eba
MacCOBOM J1071€¥1 pacTBOPEHHOTO BELIECTBA»
39 Kontponbnas padora Ne2 mmo teme bubmorexa [JOK
«Kucnopon. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KacCUpUKaIs, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue u XuMrU4YECKUE CBOKMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCH/JIOB
OcHoBaHHUS: COCTaB, KIlacCUPUKAIIUS, bu6moreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonmyueHnue u XuMHUYECKHE CBONCTBA bubmmorexa [IOK
OCHOBAHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kiaccupukanus, bubnunoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bu6munoreka [JOK

45 [TonyyeHue U XUMUUYECKHE CBOMCTBA KHUCJIOT
YA https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubnuorexa [{OK
MOJYYEHHS, XUMUYECKUE CBOKCTBA https://m.edso00.ru/00ad9474
[Tpaktudeckas padora Ne 6. Pemenne
AKCIIEPUMEHTATBHBIX 33/1a4 110 TEME bubmmoreka [JOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUI»
48 ['enernueckas CBsI3b MEXKIY KJIaCCaMH bubnuorexa [JOK
HEOPTaHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bub6mmorexa [JOK
49 O06o0011IeHNE U CUCTEMATH3aLHs 3HAHUM
- t https://m.eds00.ru/00ad9ch2
KonTtponbnas padora Ne3 mo Teme
50 "OCHOBHBIC KJIaCChl HCOPTaHUYECKUX bubmmorexa [IOK
- P https://m.edsoo.ru/00ad9ela
COCIMHCHUM
I1epBble MONBITKH KiaccuuKauu
51 XUMHUYECKUX 3JIeMEeHTOB. [oHsATHE 0 rpymmax bubmorexa [JOK
) Py https://m.edso00.ru/00ad9ffa
CXOOHBIX 3JICMCHTOB
Ilepnoanueckuii 3akoH U Ilepnoanueckas
52 CI/IfTeMa XAMHUYECKHUX 3H€M€II;TOB pIn Y| bubmorexa [JOK
T https://m.edsoo.ru/00ada52c
Meneneena
53 [Tepuoanl, TPyIIIbI, TOATPYIIIEI bubmorexa [IOK
PHOZIBL, TPYTIIRL HOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX SIAEP. bubnuoreka [JOK
N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 00010Y€K aTOMOB
N bu6mmoreka [JOK
55 sanemenToB [lepuonuyeckoii cuctemsi . Y.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYCCKOIr'o 3JICMCHTA I10

56 ero nojoxkeHuro B [lepronmueckoil cucreMe bubmmorexa LOK
PHOA https://m.edsoo.ru/00ada824
. . Menneneena
3nauenue [lepuoanueckoro 3akoHa Jist
57 pa3BUTHA HAayKu U npakTuku. J. 1. bubmuorexa [IOK
MeneneeB — yué€Hblil, earor u https://m.edsoo.ru/00ada96e
IpaXJIaHuH
DNEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnuorexa [{OK
58
XUMHYECKUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
41
59 OHHAT XUMITHECKa CBASD https://m.edsoo.ru/00adac34
60 KoBanenTtHas monsipHas XUMHYECKas! CBA3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HemmosipHast XUMAYECKAs! CBS3b bubmmorexa HOK
p https://m.edsoo.ru/00adaab9
bubmoreka [JOK
62 C
TCHCHb OKHCICHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTETBHO-BOCCTAHOBUTENLHEIE PEAKIIUHA bubnmorexa [{OK
peaKtt https://m.edsoo.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtponbsnas padora Ne4 o teme «Ctpoenne bubnuorexa [IOK
aToMa. XUMHUYIECKas CBI3b)» https://m.edsoo.ru/00adb486
66 PesepBHblIitl ypok. O60011eH1E U bubnuorexa [{OK
cucTeMaTu3alnus 3HaHuH! https://m.edsoo.ru/00adb33c
67 PesepHblil ypok. O6001meHue u bubmuorexa [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00ad9ch?2
68 PezepHblil ypok. O6001eHNE U bubnuorexa LIOK
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CHCTeMaTH3allks 3HaHUH

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
ara ugpossbie
Ne i/ Tema ypoka A upp
Bcero U3ydeHus o0pa3oBaTtejibHbIE
pecypchl
[Tepuonnueckuit 3akoH. Ilepunoauueckas
1 cUCTeMa XUMUYECKHX 3iieMeHToB 1. U 1 bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MEepHO/IOB
3 Kinaccudukanus 1 HoMeHKIIaTypa 1 bubmuoreka [JOK
HEOPTaHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCKON CBSI3U U TUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme
5 «IToBTOpeHue u yriydieHne 3HaHUH 1
OCHOBHBIX pa3JielIoB Kypca 8 Kiraccay
6 Knaccudukanus XuMHUYecKuX peakiuui mo 1 bubnuoreka [IOK
Pa3JIMYHBIM NPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOU
7 eakiuu. IIoHATHE 0 TOMOI€HHBIX U 1 bubmorexa LOK
P ’ https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEaKIUIX
[TonsiTHe 0 XMMHUYECKOM PAaBHOBECHUHU.
3 @DaKTOpBI, BIUAIONIME HA CKOPOCTh 1 bubmuoreka [JOK

XUMHUYECKOMN PCaKIUU U MOJIOKCHUC
XUMHUYCCKOT'O PaBHOBECHUA

https://m.edsoo.ru/00adc28c¢
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9 OKuCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 3ME€KTPOTUTUYECKON AUCCOLUALINH. bubnuoreka [IOK
CuiibHbIE U C1a0bIe SJIEKTPOJIUTHI https://m.edso0.ru/00adcd68
11 HoHnHbIe ypaBHCHUS peaKInui bubmorexa LOK
P pearh https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHCIOT U
12 OCHOBAHHM B CBETC MPEACTABICHUH 00 bubmorexa [OK
. e https://m.edso0.ru/00add5d8
AJICKTPOTUTUUCCKON JUCCOLMAIIITT
XUMHYECKHE CBOMCTBA COJIeH B CBETE
13 MPEJCTABICHUI 00 SJIEKTPOIUTHUYECKOM bubmorexa [OK
pea P https://m.edso00.ru/00add8b2
JIUCCOLUAITUN
14 ITonsiTre o ruaponU3e comeit bubmorexa [JOK
AP https://m.edso00.ru/00add9d4
bu6mmoreka [JOK
15 06006 I
ODILICHHE 1 CHCTCMATH3AIHA SHAHMH https://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Pemenue bubmmoreka [TOK
AKCIEPUMEHTAIbHBIX 3374 https://m.edsoo.ru/00addbfa
KonTtponbnas padora Ne2 mo teme
17 «DJIEKTPOIUTHYECKAS TUCCOIHAIASL bubmorera LOK
P A HHATIL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO01mas XxapakTeprCTUKA TAIOTCHOB. bubnmoreka [JOK
18 .
XuMHuYecKue CBOMCTBA Ha MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsHas KUCIOTa,
19 XHMquCIi[HS ci[oﬁCTBa MTOTyYCHHUE bubmorexa HOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTnueckas pabora Ne 2 o reme bubnuoreka ITOK

«IlonydeHne CONTHONU KUCIIOTBI, U3y4EHUE

https://m.edsoo.ru/00ade348
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€€ CBOMCTB»

Brruncienus no YpPaBHCHHUAM XUMHUUCCKUX

bu6mmoreka [JOK

21 €aKIIUi, €CJIM OJIMH U3 PEareHTOB JIaH B
PEarIi, A P A https://m.edsoo.ru/00ade488
M30BITKE
29 O6mrast xapakTepucTuka 3aeMeHToB VIA- bubnuoreka [IOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AmtoTponHbie MOTUGUKAIINHA CEPHI.
23 HaxojlzleHHe CEPEI H(l;é COCI[I/IHCI;II/Iﬁ B bubmorexa LOK
p ’ https://m.edsoo.ru/00ade64a
npupoie. XUMHUECKHUE CBOICTBA cepbl
CepoBonopo, cTpoeHue, GU3NIEeCKue U bubnuoreka [IOK
24 .
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 ¢u3nvecKkne 1 XUMUYECKHE CBOWCTBA Bubnmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEaKIIUH, JIekKAIIUe B OCHOBE
MPOMBILIIEHHOT'0 CI0co0a Moay4eHus
26 CEpHOM KHUCIOThl. X UMHUECKOE bubmmorera LIOK
P ' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroei cpeabl
COEJIMHEHUSIMU CEPbl
97 Brruncienne MmaccoBoi 101K BBIXO1a bubmuoreka [JOK
MIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO6mrast xapakTepucTuka 3JaeMeHTOB VA-
08 rpynmnsl. A30T, paclipoCTpaHEHHE B bubmmoreka [IOK
npupose, PU3NYecKue 1 XUMHUIECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero GU3NIeCKue 1 XUMHIECKUE bubnuoreka [IOK
CBOICTBA, IIOJIy4YEHHUE U IPUMEHEHHE https://m.edso00.ru/00adf004
30 [TpakTraeckas padbora Ne 3 o Teme bubnmoreka [JOK
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«ITonyueHue aMMHaKa, U3y4eHue ero
CBOWCTB»

https://m.edsoo.ru/00adf180

A3OTHas KUCIOTa, €€ GU3NYECKUE U

bubmuoreka [JOK

31
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHNE HUTPATOB U COJICH
aMMOHMS B KQU€CTBE MUHEPATBbHBIX bubnmoreka [JOK
32 .
ynoopenuii. XuMuueckoe 3arpsisHeHne https://m.edsoo.ru/00adf518
OKPYIKAFOIIel CpeJibl COeTMHEHUSIMU a30Ta
dochop. Oxcun docdopa (V) u
33 q)ocg)o pHaH KI/ICJI((i))Ta (b¢>1§3n(qezlcne u bubmmorexa LOK
p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, TOTy4EHUE
Hcnonws3zoBanue ¢pocdaroB B KauecTBe
34 MHUHEpaTbHBIX (12)6 qe)HI/II?I 3arpsi3HeHUE buoamorexa LIOK
p N yRObP - 24P https://m.edsoo.ru/00adfc20
pupoHON cpenbl pocharamu
35 Yraepoa, pacnpocTpaHEHUE B IPUPOJIE, bubnuoreka [IOK
¢du3nveckrne 1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriepona, ux Gu3nIecKue u
36 XUMHUYECKHE CBOMCTBA. DKOJOTMYECKUE bubmuoreka [JOK
MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoza (1V)
37 VYronpHas KUCIIOTa U €€ COTU bubmmorexa LOK
https://m.edso00.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o Teme
38 "TTomy4yenue yriaekucioro rasa bubmmorexa [JOK
i o ' | https://m.eds00.ru/00ae027e
KauectBeHHas peakius Ha kKapOoOHAT-HOH
[TepBoHavabHBIC TOHATHS 00
bubnuoreka [JOK
39 OpPraHMYeCKUX BEIIECTBAX KaK O

COCAMHCHUAX YIIJICPOda

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

40 KpewmHuii i ero cocnHernus https://m.edso00.ru/00ae080a
[IpakTueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«BaxkHelmme HeMeTaIlIbl U UX https://m.eds00.ru/00ae0bf2
COCTMHEHUS
KonTtponbnas padora Ne3 mo teme

42 «BaxxHenmue HeMeTalIbl U HX bubmorexa LOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUSI»
OO01mas XxapakTepuCTUKA XUMHYECKHX

43 3JIEMEHTOB — METa/lJIOB. MeTamndeckas bubmuoreka [JOK
CBA3b U METALNINYECKAs KPUCTAIUITMYECKAs https://m.edsoo.ru/00ae103e
pewérka. dusznueckue CBOMCTBA METAJIOB
XYMUYECKHE CBONCTBA METAJITIOB.

44 DIEKTPOXUMUYECKUH PsiJl HAITPSKEHU I bubmorexa [JOK

https://m.edso00.ru/00ae1156
METAaJIJIOB
OO6mwme crmocoOb! MOYYSHHST METAIIOB.

45 Crnnasel. Beruncienus no ypaBHEHUSIM bubnuoreka [IOK
XUMHUUYECKUX PEAKLIMM, €CIIM OJIUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJIEPKUT MTPUMECH

46 ITonsiTHE O KOPPO3UU METAIITIOB bubmmorexa LIOK

https://m.edso00.ru/00ae1278
bubnuoreka IJOK

47 Wenorsie MeTaIEl https://m.edso00.ru/00ae14b2

48 OKcubl ¥ TUIPOKCUABI HATPUS U Kaaus bubmorexa [OK

https://m.edsoo.ru/00ae14b2

49 [lenoyHO3emMeNbHBIE METAITBI — KaJIbLIHI bubnuorexa [JOK

U MarHum

https://m.edsoo.ru/00ael15e8
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bubnuoreka [JOK

50 Baxueiimme coefuHeHNs KaIbIINs
A 1 https://m.edso0.ru/00ae15e8
51 O0001IeHE ¥ CHCTEMATH3aIiA 3HAHWI
JKEcTKOCTh BOMBI M CITOCOOBI €€ bubmuoreka [JOK
52
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTnueckas pabora Ne 6 o Teme
53 "YKécTKoCTh BOABLI U METOJIBI €€ bubmorexa [IOK
. A A https://m.edsoo0.ru/00aelae8
YCTpaHCHHS
bubnuoreka [JOK
54 AnroMuHui
https://m.edso0.ru/00aelc64
AM@oTepHbIe CBOMCTBA OKCHJIA U bubnuoreka LIOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxcwupl, ruspoxcuap! U conu xenesa (1) u bubmuoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHIE U CUCTEMATU3allUA 3HAHUI
[IpakTnueckas pabora Ne 7. Pemenue
59 DKCIHEPUMEHTAILHBIX 33144 10 TEME bubmnorexa LOK
p . https://m.edsoo.ru/00ae3de8
«BakHenme MeTaaabl H UX COeTMHEHUD
Brruncnenus no ypaBHEHUSM XUMUYECKUX
€aKIMi, ecJIM OJUH U3 PearcHTOB JaH B
60 EI36BITKG WIIA COME )KI/ITI;I nMecH buGmorexa LOK
AP . p ' https://m.edso0.ru/00ae1750
BrruncieHus MaccoBOM JOIHM BBEIXOa
MPOJTYKTA PEAKIINH
61 O0001IeHE U cUCTEMAaTHU3alis 3HaHUI
62 KontponbHas pabora Ne4 o teme

«Baxneiimue MeTaIbl ¥ UX COETUHEHU
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63 BemectBa u Marepuaibl B MOBCEHEBHOM 1 bubnuoreka [JOK

YKU3HM YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE OKPYXKarolen 1 bubnuoreka [IOK

cpenbl https://m.eds00.ru/00ae4270
65 Pone XxuMuM B pelIeHnH 3KOJIOrM4eCKUX 1 bubnuoreka ITOK

mpooIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600111€HNE U 1 bubnuoreka [IOK

cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PezepHblil ypok. O6001meHue u 1 bubnuoreka [TOK

cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001eHuE U 1 bu6nuoreka [TOK

CUCTEMAaTHU3aLMs 3HAHUU https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Xumus, 9 knace/ IN'abpuensa O.C., Octpoymos W.T'., Cnankos C.A.,
AxrmonepHoe odmiectBo «M3aarensctBo «lIpocBenienne»
» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.T"., Ciagkos C.A.,

AxunonepHoe o6mectBo «M3narensctBo «IIpocenienuey

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru

https://m.edsoo.ru

OnepaTtop 340 000 "KomnaHus "TeH3op" —

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MOANUCHIO

MYHULIUMNAJIbHOE ABTOHOMHOE OBLLEOBPA30OBATEJIbHOE 08.11.23 11:26 (MSK) MpocTas noanuce
YYPEXXAEHUE "MOKYNHCKASA OCHOBHAS OBLLIEOBPA3OBATEJIbHASA

LUKOJIA UMEHU FrEPOSA COLIMAJTUICTUYECKOIO TPYAIA UBAHA

WUBAHOBUYA WWUPOKLUUHA", BenvHa Onbra BuktopoBHa




