MyHununanpHoe OF0HKETHOE 0011e00pa30BaTeIbHOE YUPEIKICHHE

«Cpennsist obieo0pazoBatenbHas mkosa NeS8» r. bpsincka

AHHOTaIMs K padoyeil mporpamme

y4eOHOTO TIpeMeTa XuMUs

[Iporpamma 1O XMMHHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBe TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (QenepanbHO paboueld MPOrpaMMBbI
BOCITUTAHUS U ¢ YUYETOM KOHIIEIIINHN MPENOaaBaHus y9eOHOTO MpeaMeTa « XUMUSD)
B 00pa3zoBaTeNbHBIX opranm3aiusax Poccuiickoit deneparun.

[Iporpamma mo xumuu Aa€T MpEACTABICHHE O IENsIX, OOIIed CTpaTteruu
OoOy4YeHHs, BOCIHTAHHWS W Pa3BUTUSA OOYYAIONIUXCS CpPEJACTBAMH YYCOHOTO
npeaMeTa,  YCTaHaBIMBAaeT  O0s3aTENbHOEC  MPEIMETHOE coJiepKaHue,
NpelycCMaTpPUBAET paclpe/iefieHe €ro Mo KilaccaM W CTPYKTypUpOBaHUE TIO
paszzenaM W TeMaM MPOTPaMMBI 0 XHWMHH, OTPEIACISICT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU CoJIep KaHMs, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS XHMHH C YY4ETOM  MEKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKA Y4eOHOrO TIpolecca, BO3PACTHBIX
O0COOCHHOCTEW O00ydYarolmuxcsi, ONpeneNsieT BO3MOXKHOCTH TMpeaAMeTa  JUis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOMU
porpaMMbl HA YPOBHE OCHOBHOTO O0IIETro oOpa3oBaHUs, a TaKkKe TpeOOBaHUH K
pe3ynbTaTaMm oOy4YeHHs] XMMUHU Ha YPOBHE IIeJIel U3y4YeHUsI IPEeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENFHOW JEATEIHLHOCTH OOYYaromerocs MO OCBOCHHIO
y4eOHOT0 CO/Iep)KaHMS.

3HaHWE XWUMHUHU CIY)KUT OCHOBOH Juisi (DOPMHUPOBAHHS MHUPOBO33PEHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATHbHOM €IMHCTBE MHPA, BAKHYIO

poJib UrparoT (GopMuUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIMPEBPALICHUSIX



SHEPruy U 00 HBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TJI00aTbHBIX
npoOieM yCTOMYMBOIO Pa3BUTHS UYEOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM,
MUIIEBOI U 3KOJOTHYECKON 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3aludyd BO3MOXKHOCTEW i1 CaMOpa3BUTUA U
dbopMHUpPOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 0011el 1 (QYHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH
OoOy4YaromMxcs, HaBBIKOB KX CaMOCTOSTEIIbHOM Yy4eOHOW JIeATEeIbHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATBLHOMN NeITebHOCTH;

3HAKOMHUT CO CHEUU(PHUKON HAYYHOrO MBILUIEHUS, 3aKJIAJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIa HA €AUHCTBO MPUPO/bI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYAIOIINXCS;

CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBiieHWs B OOYyYE€HUH XUMHUU OOECIIEUMBAIOTCSA CHEIUPUKON
colepKaHusi  y4eOHOro  MpeameTa, KOTOpbIM  sBIAETCS  IEeAaroruuecku
aJanTHPOBAHHBIM OTpaK€HHEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro 0Opa30BaHus OPUEHTUPOBAH Ha
OCBOEHHE OOYyYaIOIIUMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATUN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IIOHSITHI
OPraHUYeCKON XUMHUH.

CrtpykTypa coaep:kaHusi IpOrpamMMmbl IO XUMHH C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOI0 moaxoja K €€ m3ydyeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATUN O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IOHITHI O XUMUYECKOI
peakuuu. OO0e O3TU CHCTEMBl CTPYKTYpPHO OpPraHW30BaHbl 10 MPUHIUITY
MOCJIEIOBATEIBLHOTO Pa3BUTHUSL 3HAHUI Ha OCHOBE TEOPETHUYECKHUX MPEACTABICHUM

pa3HOro YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHHS;

— Ilepuomnueckoro 3axkona JI. M. MenmeneeBa kKak OCHOBHOTO 3aKOHa
XAMHUH;

— YYEHHA O CTPOEHHM aTOMa U XMMHUYECKOM CBSI3H;

—  TPEICTaBJICHUN 00 HICKTPOJUTHUYECKON JUCCOIMAIMU BEIIECTB B
pacTBOpax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO
YPOBHS K JPYyrOMY, BBIIONHSAS (PYHKIIMM OOBSCHEHHS W IIPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJTYyUYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU CIHOCOOCTBYET  (DOPMUPOBAHHIO
IIPEICTABJICHNUS O XMMUYECKON COCTABIISAIOLICH HAYyYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHCTEMHOW NPUPOABI, LEHHOCTHOTO OTHOLICHUS K HAyYHOMY 3HAHUIO U
METOJIaM TO3HaHWsI B Hayke. M3ydeHHEe XUMHUM MPOUCXOJIUT C MPUBJICUYCHUEM
3HAHUW U3 paHee H3Y4YEHHBIX YYEOHBIX mpeaMeToB: «OKpyKalolmui MUpY,
«buonorus. 5—7 kimacce» U «®u3znKa. 7 Kiacey.

[Ipy wu3ydYeHHMH XUMHUU TPOUCXOIUT (POpMHUpOBaHME 3HAHUN OCHOB
XUMUYECKOM HAyKu Kak O0JaCTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOM
JIESITEIbHOCTH YEJIOBEKA W KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (DOPMUPOBAHMM CUCTEMBI XMMHYECKHUX
3HaHUN — BaKHEHUIUX (PaKTOB, MOHATHH, 3aKOHOB U TCOPETHUCCKUX ITOJ0KCHHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS NPU HW3YUYEHHH BEIIECTB M
XUMHAYECKUX PEaKInid, B (POPMUPOBAHUN U PA3BUTHH MO3HABATCIHHBIX YMCHHHN U
WX TPUMEHEHUM B Y4YEOHO-TIO3HABATEIILHOM M y4eOHO-HUCCIIEI0BATEIbCKOMN
JeATeIbHOCTH, OCBOEHUU TpaBUil Oe30macHOro oOpallleHHus ¢ BelleCTBaMU B
MMOBCEHEBHOM JKU3HU.

[Tpn U3yyeHnu XMMHUHM Ha YPOBHE OCHOBHOI'O 00OIIEro 00pa30BaHMs BaXKHOE

3HaYeHUE MTPUOOpETU TaKUE 1EIH, KaK:



— (opmupoBaHMEe WHTEUICKTYallbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBLHOMY IMPUHATUIO PEIICHUH,
CHIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4Yaromuxcss K CaMOCTOSITEJIbHOM T03HABATEIbHON JEATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUA, (POPMHUPYIOIIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEU K
XUMUHY;

— oOecrieueHue YCIIOBHI, CIOCOOCTBYIOLIUX IPUOOPETEHUIO
OOyJarOMMMHUCS  OMbITa  Pa3HOOOpa3HOW  JEATENHHOCTH, TMO3HAHUS W
CaMOIO3HaHUs, KIIOYEBBIX HABBIKOB (KIIOYEBHIX KOMIIETEHUUN), HMMEIOIIUX
YHUBEPCAIIBHOE 3HAYEHHUE JIJIS1 PA3JIMYHBIX BUOB JACSATEILHOCTH;

— (opmupoBanue oOmEeNd QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSICHATH U OIEHUBATh SIBIICHUS
OKPY’KAIOLIEr0 MHUpPa, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYECHHUU
XUMHUH, MPUMEHSTh HMX MpPU pPElIeHUHu Tpo0JeM B TOBCEAHEBHOM >KU3HH H
TPYAOBOU IEATENBHOCTH;

— (¢opmupoBaHne y OOYYarOMIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
MOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM JJs BbIPAOOTKH HKOJIOTHMYECKH
1enecooOpa3Horo MOBEJAEHUsT B ObITY M TPYJOBOM JESITENBHOCTH B IEIAX
COXPaHEHHMS CBOETO 3J0POBbS U OKPYKAIOILIEH MPUPOAHON CPEJIbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTENW K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis U HANPaBICHHOCTH JalbHEHUIEro
oOyueHus.

OOmiee YMCIO YacOB, OTBEAEHHBIX [UJISI W3Y4YEHUS XUMHUU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kitacce — 68 yacos (2

yaca B HeJIeq0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).
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COAEPKAHUE OBYUEHMUA
8 KJIACC

IlepBoHaYaILHbIe XUMHYECKUE TOHATHS

[Ipeamer xumuu. Posib XMMHUM B )KM3HU Y€JIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BellecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3eneHus: cMeceil.

ATOMBI W MOJEKYJbl. XUMHUUYECKHE 3JeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClI0kKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBA CcocTaBa BemiecTB. (OTHOCHTENbHAs AaTOMHAsi Macca.
OTHOcUTEIbHAS MOJIEKYJIsIpHAsg Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KonnuectBo BemectBa. Mok, MossipHas macca. BzauMocBsI3b KOJIU4YECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemecTtBa. Pacu€rel mo dopmymnam
XUMHYECKHX COCTUHEHHIA.

Du3NYECKrue U XUMUYECKHUE SIBJICHUS. XUMUUYECKasi peakiys U €€ MpU3HaKHu.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUUeckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX peaKuid (COeMHEHHUs], pa3JI0OKEHHUs, 3aMEILICHHS, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XMMUUYECKOM MOCYI0H, MpaBuiaaMu paboThl B J1abopaTopuu U
npuémMamMu 00paleHus: ¢ 1abopaTOpPHBIM 00OPYIOBAHUEM, H3yUYCHHUE W OIHMCAHHEC
(GbU3UYECKNX CBOWCTB O00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJAa, PACTHUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMs BOJIbI) U XMMHYECKUX (TOpEHHE CBEYH, MPOKAIMBaHUE
MEJIHOM TPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KUCIIOTOM) SBJICHUH, HAOII0ACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPHAOM Oapus, pa3ioKeHUEe THIPOKCUIA
menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pacTBopoM cosit meau (11),

U3Y4YEHUE CIOCOOOB PA3ZCIICHHUsS] CMECEil: C TIOMOIBI0 MarHuTta, (GUiIbTpOBaHUE,



BBITIAPUBAHUE, JUCTWUISAIMSA, XpoMaTorpadus, MPOBEACHHE OYUCTKUA MMOBAPEHHOM
CONIM, HaONIOJAEHWE W  ONUCAaHUE  PE3yJbTaTOB  INPOBEJEHUSA  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JAHHE MOJENCd MOJEKYJI
(I1apoCTepKHEBBIX).

Baxueiime npeacTaBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kuciopoa — 371€MEHT U MpPOCTOE
BelecTBo. HaxokneHnue kuciaopona B mpupone, (uU3MUECKHE W XUMHYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. [Ipumenenue xuciopona. CrnocoOs
MOJIYYeHHUST KUCTopoAa B Ja0OpaTopud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoae. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TernoBoil 3(HEKT XUMHUECKOW peakUuH, TEPMOXUMUUYECKHE YpaBHEHUS,
9K30- M DBHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yroib M METaH. 3arps3HEHHE
BO3/IyXa, yCWICHHE MapHUKOBOro 3¢ (deKTa, pa3pyiieHue 030HOBOTO CIIOSI.

Bogopon — »snemMeHT W mpocToe BemecTBO. HaxokaeHue Bomopoja B
npupoae, GU3MYECKHEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nosy4yeHust. Kucnotsl u comnm.

MosipHbIii 00bEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YPaBHCHHSIM.

duznueckue CcBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpBI.
HacpilieHHbIE ¥ HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas 1075 BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAaHMUS.
Ponb pacTBOpOB B MpHpOJie U B KU3HU 4yelioBeKa. KpyroBopoT BOJbl B MPUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus nHeoprannueckux coeamHeHuit. Oxcunbl. Knaccudukarms
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCJIOTHbIe, aM(oTepHble) W
HecosieoOpasyromue. HomeHnkmarypa okcuaoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okCcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHOBaHuA. HomeHnkiarypa ocHoBaHuii. PU3NUYECKHE U XUMHYECKUE CBOMCTBA

ocHoBaHuM. [lonydyenne ocCHOBaHUM.



Kucnotsl. Knaccuduxkarus kucnor. Homenknarypa kucnor. Ousndeckue u
XUMHUUYECKUE CBOMCTBa KHUCIOT. Psn aktuBHoctn MetaiuioB H. H. bekerosa.
[lonydeHnue KUCIIOT.

Comu. Homenknatypa coneil. @u3ndeckne 1 XMMUYECKUE CBOWCTBA COJIEH.
ITonmyyenue coiei.

['eHeTnyeckas CBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPEAEIICHUE COIEPKAHUS KUCIOPOa B BO3yX€, ITOJTyYEHHUE,
coOupaHue, pacrmo3HaBaHWE M W3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HMKHOBEHHUS U
MpeKpallleHus TopeHus (Moxkapa), O3HAKOMJICHME C O0Opa3lnaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACMO3HABAHUE W H3yUYCHHE
CBOICTB BOJoOpoAa (ropeHue), B3aumozeiictBue Bojgopoaa c¢ okcugom meau (I1I)
(BO3MOXXHO HCHOJB30BaHUE BHAEOMATEPUANIOB), HAOMIOJEHNE OOPA3IOB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHHMsSI BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPAaCTBOPOB C ONPEIEIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METANIAMU
(HaTpueM ©  KajblueM) (BO3MOXHO MCIOJb30BaHUE BUIEOMATEPUAIIOB),
UCCJIEIOBAaHUE O0pa3sNOB HEOPraHWYECKUX BEUIECTB Pa3jIUMYHbIX KJIACCOB,
HaAOJI0ICHNE U3MEHEHHUs OKPACKH MHJIUKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
u3ydyeHue B3aumojeicTBusa okcuga menu (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIU{d HEeUTpAIU3alUy, MOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOpPA COJIM, PEIICHHE
DKCHEPUMEHTAIBHBIX 33/ad MO0 TeMe «BaXHeWlne KiIacCchl HEOPraHUYECKHUX
COCIMHEHUI.

Hepuoauuyeckuin 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
aremenToB . WU. MenpaesneeBa. Crpoenne aroMoB. XHMMHYECKas CBA3b.
OxucanTeIbHO-BOCCTAHOBHUTEIbLHbIE PEAKIIMU

[lepBble TOMBITKK KJIAacCU(PUKAIUKM XUMHUYECKHX 3JieMeHTOB. [loHsitue o

rpymomax CXOAHbIX 3JICMCHTOB (IHCJ'IO‘-IHBIG Hn ImMCIOYHO3CMCIBbHBIC MCTAJIIIbI,



raJIOTeHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
Y TUAPOKCHUBI.

[lepnognuecknii 3akoH. [lepronnueckas cucremMa XMMHUYECKUX JJIEMEHTOB
. W. MenneneeBa. Koporkonepuonnas ¥ JUIMHHONIEPUOIHAS  (OPMBI
ITepuognueckont cucrembl xumuueckux sneMeHToB . 1. Menneneesa. [lepuoabl
n rpynnbel. Ou3ndeckuil CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB IIEpUOJa U
IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTrOMHBIX sfep. M30TOmbel. DIEKTpOHBI.
CtpoeHre 3JICKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XUMHYECKHUX SJIEMEHTOB
ITepuonnueckont cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA IO ero nosoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U NEPUOAAM.

3nauenue Ilepumomnueckoro 3akoHa u llepuoandeckoit  CUCTEMBI
XUMUYECKUX DJIEMEHTOB JUIsl pa3BUTUS Hayku W npaktuku. /. M. MenneneeB —
YYEHBIN U TPAKIAHUH.

Xumunyeckass cBa3b. KoBaneHTHas (mojsipHas M HEMOJISIpHAs)) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenb  okucieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHH.
[Tponecchl okucaeHUst U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3yueHHe OOpasloB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCUAA LMHKA C pacTBOpaMHM KHCIOT U IIENOYEH, NMPOBEAECHUE OIIBITOB,
WJUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHUSA).

Mescnpeomemmnuie ceazu

Peasmmzannst MeXIpeaMETHBIX CBS3€Wd NPHU U3YYEHUUM XMMHM B § KJlacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB

CCTCCTBCHHO-HAYYHOI'O IUKJIA.



OO0mmue ecTeCTBEeHHO-HAYYHbIE MOHATHS: HAYYHBIA (DaKT, TUIIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiaccuuKalus, NEPUOJUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duznka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJICKYJA, YJIEKTPUUYECKUM 3apsijl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIIMYUHBI, €IUHUIIBI
U3MEpEeHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, COJHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocepa, rumpochepa, MHUHEpATbI, TOPHBIE MOPOIHI,

IMOJIC3HBIC UCKOITACMBIC, TOIINIMBO, BOJAHBIC PCCYPCHI.

9 KUIIACC

BewecTBo U xXUMHYecKasi peakuus

Ilepnognyeckuii 3akoH. Ilepuonnueckas cucremMa XUMHUYECKUX DJIEMEHTOB
. . Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KaJIMs, KalbLMUsI U UX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DdjeMeHTOB B Ilepuoanueckoit
CUCTEME U CTPOEHHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUABI XMMUYECKOM CBS3H. THIIBI KPUCTAINIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCA K PAa3jJMYHbIM KjlaccaM HEOPTaHHYECKUX
COECIMHEHUN, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMHUYECKMX peakUuid [0 pa3IuyHbIM IpU3HaKaM (110
YHUCIIy U COCTaBY YYacTBYIOIIMX B PEAKLMHU BELIECTB, [0 TEIIOBOMY 3D (eKTy, 1Mo
U3MEHEHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). JK30- U SHIOTEPMUUYECKHE PEAKIIMH, TEPMOXUMHUYECKHUE

YPaBHEHUS.



[Tonsitue o ckopoctn xuMuyeckod peakiuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHSITHE O TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonstne o karanuse. [lIoHsTHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIOIINE HAa CKOPOCTh XHWMHUYECKOW PEAKIUU M TMOJIOKEHUE XUMHUYECKOrO
paBHOBECHSI.

OKHCIHTEIHPHO-BOCCTAHOBUTEIBHBIC  PEAKIUH, DJICKTPOHHBIM  OayaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKLMu. CocraBnenue ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUU C  HCHOJIB30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTUIECKOM JMCCOLIMALINH. DIIEKTPOIUTHI u
HEJJICKTpoNuThl. KaThOoHBL, aHWOHBL. MeExaHu3M JUCCOLMAlMM BEHIECTB C
Pa3IMYHBIMUA BUJIAMU XUMHYECKOW cBs3u. CteneHb auccouuanuv. CuibHBIE U
ci1a0ble 3JIEKTPOJIUTHI.

Peaknmuu wmonHHOTO OOMEHa. YCIOBUS TMPOTEKAHHUS PEAKIUA HOHHOTO
oOMeHa, TIOJIHBIC U COKpaIlIEHHbIC HOHHBIC YpaBHEHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHMM W cojleil B CBeTe MpPEACTaBICHU 00 3IEKTPOIUTHUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJAEISMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIIUU
OT BO3JCHCTBHUS Pa3IWYHBIX (PAKTOPOB, HCCICAOBAHUC 3JICKTPOIPOBOJIHOCTH
pacTBOpPOB BEHIECTB, IMpoliecca JUCCOIMAIIMU KHUCIOT, IIeJIoYed U CcoJiel
(BO3BMOXKHO  HCIOJIb30BAHME BHUACO MaTE€pUaliOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONINX ~ MPU3HAKK  TMPOTEKAHUS  pPEaKIUid HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJICJICHHE Ta3a, o0Opa3oBaHWE BOJBI), OIBITOB,
WJUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakmuu pasloKeHUs, COSAUHEHUs), pacliO3HAaBaHHE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBID KAYECTBEHHBIX pEaKIMi HAa HOHBI, PpEIICHUE

OKCIICPUMCHTAJIbHBIX 3a14a4.



HeMeTaJnibl U MX COeIMHEHUS

OOmiass xapakrtepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTereHu okucieHus. CTpoeHue U (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHUYECKHE CBOMCTBA Ha I[pUMEpPE  XJIOpa
(B3auMOJCICTBHE C MeETaJUlaMHM, HEMETa/UlaMH, IejiodamMu). XJIOpOBOJIOPOI.
ConsiHasi KUCIIOTa, XUMUYECKHUE CBOWCTBA, MOJyuyeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OpPraHU3M 4YelOBEKa. Ba)kHeWIne XJIOpHUIbl U HUX
HaxO0XXJICHUE B MIPUPOJIE.

OO6mas xapaktepuctuka 31emMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue W (u3MUecKue CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAA U CEPbl. AJUNIOTPONHBIE MOAUDUKALIMKM KUCIOPOAa
U ceppl. Xumudeckue cBoictBa cepbl. CepoBOOpOA, CTpoeHue, pusudeckue u
XxuMuuyeckue cBorcTBa. OKCHIBI CEephl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCHIOB.
CepHast kmciiota, (H3MYECKHEe W XUMHUYCCKHME CBOMCTBAa (00mme Kak
MPEACTaBUTENA Kjacca KHUCIOT W cheuudpuyeckue). XUMUYECKHE pPEaKIuH,
JeXalme B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MOJyYeHHUsSI CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucnoThl. Coau CEepHON KUCIOThI, KAYECTBEHHAsI peaKys Ha
cyibdar-uon. HaxoxneHnue cepbl W €€ COoeIMHEHM B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCNMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 IPEI0TBPAIICHHS.

OOmas xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIEHUS. A30T, pacpOCTpaHEHUE B MPHUPOJE,
dbusnyeckue u XuMuueckue cBoiictBa. KpyroBopot azora B mpupoje. AMMUakK, ero
¢du3nYecKre 1 XUMUUECKUE CBOMCTBA, MoJydYeHue u npuMeHenre. Coiu aMMOHUS,
X pU3NUecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peakiys Ha
MOHBI aMMOHMS. A30THAasl KHUCIIOTa, €€ MoJydyeHue, PU3MUecKue U XUMHYECKHUE
cBolMcTBa (0OIIME KaK TMPENCTaBUTENs Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHWEe HUTPATOB M COJIEW aAMMOHHS B KayeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHUE OKPY Karolel Cpelibl COSTMHEHUSIMU a30Ta

(KUCTIOTHBIE MOXAHM, 3arps3HEHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,



aioTponHeie Moaudukammu (ochopa, GU3MUECKHE U XHUMHUYECKHUE CBOWCTBA.
Oxcug docdopa (V) u pocdhopHas kuciora, GU3nuecKue 1 XMMUIECKUE CBONCTBA,
nostyuenue. Mcnoap3oBanue GpocdaroB B KaueCTBE MUHEPAIBHBIX YAOOPEHUM.

O6mas xapaktepuctuka 31emMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCICHHWSA.  YTIIEpPOJ,  aJJIOTPOIIHBIE
MOAU(PUKAIINKA, PACTIPOCTPAHCHUE B MpuUpoae, (U3MYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupojae. Okcunabl yriaepoja, ux
bu3nYecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHBBIC OPTaHU3MBEI,
MOJIyYCHUE W MPUMEHEHHEe. JKOJOTUYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a r1noOanbHOro MOTEIJICHUS KIUMAaTa, MapHUKOBBIN
s dekt. YronbHas KUcIoTa U €€ CoJid, UX (PU3NYECKue U XUMUUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcrnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OpPraHMYECKUX BEIIECTBAX Kak O
COCMHEHMSIX yTriepoaa (MeTaH, 9TaH, JTWJICH, aleTWICH, ATaHOJ, TJIHIEPHUH,
yKCyCHasi KucyioTa). [IpupoaHpie MCTOYHUKHU YTIAEBOAOPOIOB (YTOyib, MPUPOIHBIN
ra3, HedThb), TPOAYKTHl HUX IepepaboTku (O€H3MH), WX POJIb B OBITY U
MPOMBITIUICHHOCTH. [loHsTHE O OWOJOTHYECKH BaKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriieBojax — M WX POJU B KU3HU 4ejoBeka. MarepuaibHOE €IMHCTBO
OpPraHUYECKUX ¥ HEOPTAaHUUECKUX COCTMHCHHM.

Kpemuuii, ero ¢usmdyeckne W XUMHYECKHE CBOWCTBA, TOJYyYCHHE U
npumeHenue. CoenuHeHus KpeMmHHs B mnpupoje. OOmue mnpeacraBlieHus 00
okcuzae kpemuus (IV) u xpemuueBoi kuciaore. CHIUKATHI, UX HCIOJIb30BAHKE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelne CTpouTeNnbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, 1IEeMEHT, O0eTOH, eye300eToH. [Ipobnembl 0e30MacHOro MCIOIb30BAHMS
CTPOUTENHHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:
M3yueHHE 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,

IMPOBCACHUEC KAYCCTBCHHBIX peaKuHﬁ Ha XJIOPHUA-UOHBI U Ha6J'IIOI[CHI/Ie IMPHU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKarmue (QU3NYeCKue U XUMUYECKHE CBOWMCTBA
TaJIOTEHOB M MX COEJUHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TAJIOT€HUIOB), O3HAKOMJIEHHUE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUsSMU  (BO3MOXXHO  HCIOJB30BaHHE
BHJICOMATEPUAIIOB), HAOJIOICHUE Mpollecca OOYIIIMBAHUS caxapa IMoj JACHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KHUCIIOTHI, MPOBEJACHNE KaYeCTBEHHON peakliuu Ha cyib(ar-
MOH U HaOJI0JeHUE NpHU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COCINUHEHUN (BO3MOXKHO WCIOJIb30BAHHE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX M (POCHOPHBIX YIOOpEHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHWE W M3YyYEHHE CBOMCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEAKIIMN HAa MOH aMMOHUA U ¢GocdaT-uOH U U3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsl, B3aMMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), U3y4YECHHE Mojenen
KPUCTAUIMYECKUX PEIIETOK anmasza, rpadura, QyJUiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MpPOTHBOTa3a, MOJyYeHUE, COOMpaHue, pacrno3HABAaHUE U U3YyUYEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBEJIEHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHbl W HW3yYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3az1a4 1o remMe «BakHelIe HeMeTalIbl ¥ UX COSIUHEHUS.

MeTaJLibl 4 MX COeIMHEHUS

OO01mas XxapakTepuCTUKAa XUMUUYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
UX TmonoxeHus B llepumoamueckod cucreme xuMH4Yeckux odnemeHtos /J[. .
MenneneeBa u ctpoeHus: atoMoB. CTpoeHue MetaioB. Metainyeckasi CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXMMHUYECKHM Pl
HanpspkeHui MetaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocoObl TONTydeHUs: MeTaioB. [loHATHE O KOpPpPO3UU METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTYH, JIOPATIOMHHUH,

OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIINICHHOCTH.



[llenounsle MeTaibl: nojgoxeHue B [lepuoandeckon cucreme XMMHUYECKUX
sanemeHToB JI. M. MenaeneeBa, CTpoeHHE UX aTOMOB, HAaXOXJICHHE B MPUPO/IE.
duznyeckne U XMMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kainusa). OKcuasl u
TUAPOKCHUABL HATpusd M Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB U HX
COCJIMHEHUH.

[[lenouyHO3eMeENbHBIE META/UIBI MAarHud W KAJIbIUWA: TIOJIOKEHUE B
ITepuoguueckoit cucreMe xumuueckux sineMeHToB /. . MenaeneeBa, ctpoeHne
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3NUECKrne U XUMUYECKUE CBOMCTBA MArHUs
W Kanblus. Baxkneilmume coequHeHHs] KalblMs (OKCUI, TUAPOKCHUMA, COJIH).
XKEcTKOCTh BOJBI M CLIOCOOBI €€ YCTpaHEHUS.

AmoMuHAN: nonoxeHue B Ilepmogmdeckon  CUCTEME  XMMHMYECKHX
snementoB JI. M. MeHnaeneeBa, CTpo€HME aToMa, HAXOXKJICHUE B MPHUPOJE.
dusnyecKkre U XMMHYECKHE CBOMCTBA amtoMUHUA. AM(OTEepHbIE CBONCTBA OKCH/IA
Y TUJIPOKCUAA ATIOMUHHS.

Kenezo: nonoxenue B [lepuognyeckoit cucteMe XUMUYECKUX 3JI€MEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxoaeHue B npupone. dusuyeckue u
XUMHYECKHE CBOMCTBA kese3a. OKCUAbI, THIPOKCUIBLI U couu kene3a (11) u sxenesza
(IIT), mx coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ oO0pa3llaMd METAJIOB U CIUIaBOB, MX (U3HUYECKUMU
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHIA
KJIbIIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOIIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOKHO  HCHOJIb30BAHUE  BUJIEOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEaKIIMi HAa MOHBI: MArHUS, KAJIbIKs, aJIIOMUHUS, [IUHKA, XKeJe3a
(IT) u xeneza (I11), meau (II), HabnroneHNE U ONMKUCAHUE MPOLIECCOB OKPAIIMBAHUS
IIaMEHU HWOHAMHM HaTpus, Kaiuus ¢ Kajblus (BO3MOXHO HCIOJIb30BAHKE

BUJIEOMATEPUAIIOB), HCCIIEOBaHNE aM(POTEPHBIX CBOMCTB FMAPOKCHU]IA ATFOMUHHUS



Y THAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeunume
METAaJJIbl U UX COCIMHEHUS.

XuMus M OKpPYKAOLIAA cpeaa

BemectBa u mMarepuasibl B MOBCEAHEBHOW >KWM3HHM 4YeJIOBeKa. bezomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKPYX Al cpeabl (MpeaesibHas AOMyCTUMAas
KOHIIEHTpalus BeiecTs, nainee — [1JIK). Poib XuMumn B pelieHNu 3K0JIOTHYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

U3yueHHue o0pa3loB MaTepUaloB (CTEKIJO, CIUIABbl METAJIJIOB, MOJUMEPHBIE
MaTepualbl).

MesicnpeomemHnule ceasu

Peanuzanust MeXnpeaMETHBIX CBSI3€d MpU H3YYEHUUW XUMHHM B 9 Kiacce
OCYILIECTBISIETCS 4epe3 HCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOTO IUKJIA.

OO0mMe ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HaYYHBIH (haKkT, TUIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHUHTE3, Kilaccu(ukamus, NEePUOJAUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIECIb, SIBIICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

@u3uka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH],
M30TOMBI, PATUOAKTUBHOCTb, MOJIEKYJAa, JJIEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJYTIPOBOJHUKH, JUAJEKTPUKH, (POTO3JIEMEHT, BEUIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, I'a3, PAaCTBOP, PACTBOPUMOCTbD, KPUCTAIUIMYECKAS
pemeéTka, CIiaBbl, (PU3WYECKHE BEIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, TJIAHETHI, 3BE€3/1bI, COJIHIIE.

buonorusi: dorocuntes, npixanue, Ouocdepa, I3KOCUCTEMA, MUHEPAIbHbBIE

YI[O6peHI/ISI, MUKPOJ3JICMCHTBI, MAKPO3JICMCHTEI, ITMTATCJIbHBIC BCIIICCTBA.



['eorpadus: armocdepa, rumpochepa, MHUHEpaTbl, TOPHBIE MOPOIHI,

IMOJIC3HBIC UCKOITACMBIC, TOIINIMBO, BOJAHBIC PCCYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JJUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yJbTATBl OCBOCHHS MPOTPAaMMbl OCHOBHOI'O OOIIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOyYEeHHUS] XMMHUU B €IUHCTBE Yy4eOHOU U
BOCHIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBCHHBIMU IIEHHOCTSIMU, TNPUHSATHIMU B
oOlllecTBE MpaBWIaMHM W HOPMaMH TOBEJICHHS U CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUAIIM3AIINA 00YYarOITUXCS.

JIngyHOCTHBIE ~ pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOYYArOUIUXCS
PYKOBOJICTBOBATbCS ~CHUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
paclIipeHue OIbITa IESITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY M HAy4YHOMY HACJIEAWI0, TOHMMAaHUS 3HAYEHUS XUMHUYECKOU
HAayKd B JKM3HU COBPEMEHHOTO OOIleCTBa, COCOOHOCTH BIAJETh JOCTOBEPHOI
uHpopMammelt O TEpPeaOBBIX JIOCTIKCHHSAX W OTKPBITHSAX MHPOBOM U
OTEUYECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE
MHpa U 00IIEeCTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COLMAIBHBIX HOpPMax W TMpaBUJiax MEXKIMYHOCTHBIX
OTHOIIIEHUM B KOJUIEKTHBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHOHUCCIEAOBATEIbLCKOM, TBOPUYECKOW M JAPYrUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOU AESTEILHOCTU MpHU
BBITIOJTHEHUHU Y4YeOHBIX, TI03HABATEIbHBIX 3aJ]ay, BBIITOJTHEHUH XUMHYECKHUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO

M B3aUMOIIOMOIIM B TIPOILIECCE H3TOW YYEOHOU [EATEIbHOCTH, TOTOBHOCTH



OIICHMBAaTh CBOE TOBEACHHE M TMOCTYIKHM CBOMX TOBApPUIIEH C TMO3UIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKHE TIPEACTABJICHHUS O BEIIECTBE M XMMHUYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKU WU COCTABIISIONIUE
OCHOBY Il TIOHUMAHUS CYIIIHOCTH HAYyYHON KapTHUHBI MUpPA, MPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TPUPOJbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTEeIbHbIC MOTHUBBI, HAMPABJICHHBIC HA MOJYYCHHUE HOBBIX 3HAHUM 11O
XUMHUU, HEOOXOJUMBIE NJii OOBSICHEHHS HaOII0JIaeMbIX IPOIIECCOB U SIBJICHUH,
MO3HABaTEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEJIbHOH pPabOTBl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEpPaTypoOr, JOCTYNHBIMH TEXHUYECKUMHU CpPEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOyYEeHHIO M II03HAHUIO, JIFOOO3HATEJIbHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TMPOEKTHOM H  HUCCIEAOBATEIHCKOM
JIEeATeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOyYCHUS B
JaJIbHEHIIIEM;

4) popMupoOBaHKs KYJAbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH JKWU3HHU, OTBETCTBCHHOIO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIA 00pa3 >KW3HU, OCO3HAHUE IOCIEICTBUI U
HEMPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS ATKOTO, HAPKOTUKOB, KYpEHUs),
HEOOXOJIMMOCTH COOJIFOJIEHHUS] TpaBWil  O€30MacHOCTH TpH  OOpalleHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TpyA0BOI0 BOCIIUTAHMSA:

UHTEpeC K MPaKTHYECKOMY H3Y4YEHHIO Mpodeccuii M TpyJa pa3IudHOro
poaa, yBaXXEHUE K TPYAY M pe3ysbTaTaM TPYAOBOM NESATEIbHOCTH, B TOM YHCIE HA
OCHOBE IIPUMEHCHHS TIPEJAMETHBIX 3HAHUM 110 XUMHHU, OCO3HAHHBIM BBIOOD
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX

WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,



yCIenHoN npodeccnoHanbHON IeATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MIPO(ECCUOHATIBHOM Cpeae;

6) ’K0J10r14eCKOro BOCIMTAHMS :

HKOJIOTUYECKU LeIecO00pa3HOe OTHOLIEHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMile, OCHOBE €€ CylIECTBOBAHUS, TOHUMAHHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0pas3a JKHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(¢u3nYeCKOMy M TNCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAaHHE IIEHHOCTH COOJIOJCHMUS
npaBui 0€30MaCHOTO MOBEJAEHUS TPU padoTe ¢ BEIIECTBAMM, & TAK)KE B CUTyalUsX,
YTPOXKAOIIUX 310POBBIO U KU3HHU JOJEH;

CIOCOOHOCTH IPUMEHATH 3HAHMSI, MOTydaeMble IIPU U3yUYEHUU XUMHHM, JUIS
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSL ~ 3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHUS TIJ00AJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOT0 MBIIUIEHNS, YMEHUS PYKOBOACTBOBAaThCS UM B ITO3HABATEJIbLHOM,

KOMMYHHK&THBHOfI 151 COHHaHBHOﬁ ITPAKTHUKC.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMETHBIX PE3yJNbTATOB BBIIEISAIOT 3HAYUMBIE A
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHbIE TMOHATHUS (3aKOH, TEOpus,
NPUHLIUII, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U IPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAIbHbIE yueOHbIe NeHCcTBUS (ITO3HABATENbHEIE,
KOMMYHUKATHBHBIE, PETyJISITUBHBIE), KOTOpbIE 00ECIeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO M OCYIIECTBICHHUIO Y4eOHOI
JEeSTETHHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUS

ba3oBble JJoruyeckue JeicTBuN:

YMEHUSL HMCHOJb30BaTh MPUEMBI JOTMYECKOTO MBILUICHUS MPU OCBOEHUU

3HAHMU: pPaCKpbIBATh CMBLICII XUMHWYCCKHX MMOHSITUHI (BBII[GJIHTB HUX XapaKTCPHBIC



MPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHATHUS 1151 OOBSICHEHUSI OTJENbHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABJIMBATh MPUUMHHO-CIEACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCyX IACHUS (MHAYKTUBHBIC, ICTyKTHUBHBIE, 110 aHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSATh B TIPOIECCe IO3HAHMS TMOHATHUS (NpPEAMETHBIE U
METanpeIMETHBIE), CAUMBOJINYECKHE (3HAKOBBIE) MOJIEIHU, UCTIOIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHIEMBbIE B XUMUU MOJICIbHBIE TPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIeMEHTa), XuMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUu — MPU PEIICHUN y4eOHO-I03HABATENbHBIX 33/1ad, ¢ YUETOM
ATUX MOJEIbHBIX MPEICTABICHUIN BBIABISTH MU XapaKT€PU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIIUH,
BBISIBIISATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBCHHBIC CBSI3H U
MIPOTUBOPEYHS B U3yUaEeMbIX ITPOLIECCAX U SBJICHUSX.

ba3oBble ucciaenoBare/ibCKue J1eiiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAU€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe B KauyecTBE OCHOBBI g (DOPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHNE OIbITa MO IJIAHUPOBAHUIO, OpPraHU3allUU U TPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSATETLHO MPOTHO3UPOBAThH €r0 pe3ysbTar, (PopMyIUpoBaTh 00OOIIECHUS U
BBIBO/JIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIISATh OTYET
0 MpOJIETTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH M HHTEPIPETHPOBATH HH(MOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPE/ICTABICHUS, MTOTYUYAEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4yHO-TIOMyJISIpHAs ~ JIUTEpaTypa XUMUYECKOTO COJEpXAHUS, CIPABOYHBIC
nmocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh MPOTHUBOPECUMUBYIO U

HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHUE MPUMEHSATh Pa3jIu4YHbIE METOJbI U 3aMPOCHl MPHU MOUCKE U O0TOOpE
uH(MOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX [JISi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPHOOPETEHUE OMBITA B
00JaCTH  HMCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHUE KYJIbTYPOW aKTUBHOTO MCTIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOATETLHO BHIOMPATh ONTUMATBHYIO (hopMy TIpeacTaBieHnsi HHGOpMAIUU H
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJOKHBIMU CXEMaMH, JTuarpaMMami,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUSAMY;

YMEHHE MHCIOJNIb30BaTh M AaHAIU3UPOBATh B IHpolecce Y4YeOHOH U
UCCJIEI0BATENHCKON JEATENBbHOCTH MH(OPMAILIUIO O BIUSHUU MPOMBIIIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOMIeH MPHUPOIHOM
Cpelbl.

KoMMyHHMKAaTHBHbIE YHHBepcaJbHbIE YUeOHbI€e TeliCTBHUS:

yMEHHUsI 3a7aBaTh BOINpPOCH (B Xoje auanora v (WiaM) ITUCKYCCHH) IO
CyliecTBy  oOcyxkmaemMod  TeMbl, (QOpMYyIHpOBaTH CBOM  IPEIJIOKECHUS
OTHOCHUTEIFHO BHITIONTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHUSI  TPEJCTaBIATh  IMOJYYEHHBIE  PE3yibTaThl  MO3HABATEIHHOU
NEATENbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPe3eHTalUIo
pe3yIbTAaTOB BBHIMOJTHEHUS XHMUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1abopaTopHOIl pabOTHI MO HUCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABaTEIbHOM W HMCCIEJOBATEIbCKOM  JOEATENbHOCTH  MpPH  PEIICHUU
BO3HMKAIOIIUX TPOOJeM Ha OCHOBE yu€Ta OOLIMX HMHTEPECOB U COTIACOBAHMUS
no3uIuii (00CyXeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEJEICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHbIE YHHBepPCaJbHbIE YUeOHbIE 1elCTBHUSA:

YMEHUE CaMOCTOSITENIbHO OMPENEsATh IEIN JACSITeNIbHOCTH, TUIAaHUPOBAThH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPHU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO

NeATENHHOCTD, BRIOMPATh HanbOosee 3(h(PEeKTUBHBIE CTIOCOOBI PEIICHHS YUECOHBIX U



[MI03HABATEIBHBIX 33J1a4, CAMOCTOSITEIBHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHWM 33JaHUKA C YYETOM
MOJIyYEHUs] HOBBIX 3HAaHUM 00 M3ydyaeMbIX OOBEKTaX — BEIECTBAX U PEaKIUsX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pe3yJibTaTa 3asBJIICHHOM LEIH, YMEHUE
KCIOJI30BaTh U AaHATM3UPOBATH KOHTEKCTHI, MTPE/IJIaracMbl€ B YCIOBUM 3a/IaHUM.

HPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pPE3yNbTATOB 10 OCBOEHHUIO O0053aTEIBHOTO
COJIEp)KaHMs, YCTAHOBJIEHHOIO JaHHOM (¢eaepaqbHON pabdoueil mporpammoi,
BBIJICNIIOT: OCBOCHHBIC OOYYalONMMHUCA HAay4YHBbIC 3HAHUS, YMEHHUS U CIOCOOBI
JNeycTBuM, crnenuduueckue s MOpeAMETHOM 00sacTh  «XUMHS», BHJIBI
JNEATENbHOCTH 1O  TOJIYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpIpETaluH,
peoOpa3oBaHUIO U PUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsIX.

K xonmy oOydeHuss B 8 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMECHUN:

. pPacKpbIBaThb CMBICII OCHOBHBIX XHMHUYECKUX IOHSATHUH: aToM,
MOJIEKYJIa, XUMAYECKHAM 3JIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECH
(oIHOpOIHAsT W HEOJHOPOJIHAS), BAJIEHTHOCTb, OTHOCUTEIbHAs AaTOMHas H
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MaccoBas
JIOJIsl XUMUYECKOT0 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIN O0BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas
peakius, KiaccupuKaus peakiuid: peakiuu COeIUHECHUS, PEaKIMKU Pa3I0KeHUs,
peakiuu 3aMeIlEHUs, peaklnu OOMEHa, 3K30- U SHJIOTEPMUYECKUE PEaKIUH,
TEIJIOBOM A(PPeKT peakuuu, SIpo aroMa, AIEKTPOHHBIN CIONW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IOJSIpHAsT U HEMOJISIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, PacTBOP, MaccoBas 10
BellecTBa (IIPOLIEHTHAs KOHIIEHTPAIUs1) B PaCTBOPE;

. WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATHU H
IIPUMEHSATH T MOHATHUS IIPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

. HCIIOJIb30BaTh XWMHYECKYIO CHUMBOJIUKY JUIsI COCTaBJICHHS (PopMyI

BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;



. OTpENENsITh  BaJE€HTHOCTH aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCJIMHEHHUSX, CTEeNeHb OKHUCJICHHS DJEMEHTOB B OWHApHBIX COEAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMPEIeIEHHOMY KJIacCy COEIMHEHUM no (popMyam,
BHJI XUMHUYECKOH CBSA3U (KOBAJIEHTHAS! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

. packpbiBaTh cMmbich [lepuommnueckoro 3akona [[. M. Menneneena:
JIEMOHCTPUPOBATh  MOHUMaHUE  MEPUOAMYECKOM  3aBUCUMOCTH  CBOICTB
XUMUYECKUX AJEMEHTOB OT WX MOJokKeHus B llepuoanueckoi cucreme, 3aKOHOB
COXpPAaHEHMS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJSPHOTO
y4eHUs1, 3aKOHa ABOTraJipo;

. ONMKCHIBATh U XapaKTepu30BaTh TabnuuHyio (popmy [lepuognueckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHSITHUS «rJaBHasi noarpymmna (A-
rpynmna)» u «mobounas noxarpynma (b-rpymma)», mMansie U OOJBIINE MEPUOJIBI,
COOTHOCUTHh 00O3HAYEHHUs, KOTOpble HMeloTcs B Tabmuie «llepuoanueckas
cucrema xumudeckux adnemeHroB JI. . MennaeneeBay ¢ 4YHCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX DSJIEMEHTOB (COCTaB U 3apsij
sqipa, o0I11Iee YMUCIIO JIEKTPOHOB UM paclpeieNIEHUE UX IO IEKTPOHHBIM CJIOSM);

. KIacCu(UIMPOBAaTh  XUMUYECKHE  DJIEMEHThI, HEOPTaHHYECKHE
BEIIIECTBA, XUMUYECKHE PEaKIUH (110 YUCIY U COCTaBY YUYaCTBYIOIIUX B PEAKIIUU
BEILIECTB, IO TETIOBOMY (P PeKTy);

. XapakTepu3oBaTh (OMHUCHIBATh) OOMIME XUMUYECKHE CBOMCTBA
BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  TMOATBEpXkJasi  ONHWCaHUE  MPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpaIEHUI B
Pa3JIMYHBIX YCIOBHUSIX;

. BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl
BEILIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO 3JEMEHTa MO (PopMyse COEIUHECHUS,
MacCOBYIO JOJII0 BEILECTBA B PAacTBOpPE, MPOBOJIUTH PACUEThl IO YpPABHEHHUIO

XMMUYECKOU pEaKInH;



. IPUMEHATH OCHOBHBIE OIEpAIlMM MBICIUTEIBHON JE€ATEIbHOCTH —
aHaJlu3 U CHHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMAaTH3alUI0, KiIaccudUKaluio,
BBISIBJICHUE MPUYUHHO-CIIECTBEHHBIX CBA3EH — NIl U3yYEHHUs CBOMCTB BELIECTB U
XMMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUS — HaAOJI0/IEHuE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaibHbId U MBICIICHHBIN);

. CJIeIOBaTh NpPAaBWJIAM  IMOJIb30BAaHUA XUMHUYECKOM TMOCYyIOH W
71a00paTOPHBIM 000PYJOBaHUEM, a TAKXKE MpaBHJIaM OOpAalllEHUs! C BELECTBAMU B
COOTBETCTBHM C HWHCTPYKLMSAMHU MO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OIBITOB IO MOJYYEHHUIO U COOMpPAHHUIO Ta3000pa3HBIX BelIeCTB (BoaopoAa H
KHCJIOpOJia), NPUTOTOBIEHUIO PAcTBOPOB C OIpPENEIEHHON MaccoBOM Joieit
pPacTBOPEHHOIO BEILIECTBA, MJIAHUPOBATH U MPOBOAUTh XUMUUYECKHE SKCIIEPUMEHTBI
[0 PACIO3HABAHUIO PACTBOPOB WLIEJIOYEN M KHUCIOT C IOMOIIBK HWHIUKATOPOB
(;mrakmyc, heHondTanenH, METHIOPAHXK U JPYTrue).

K koHuy oOydeHuss B 9 kJlacce IpeAMETHBIE DPE3yJIbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxkaTb CPOPMUPOBAHHOCTh y 00YUarOIIUXCS YMEHU:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHUH: XMUMHYECKUI
AJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO, CIOMXKHOE
BEILIECTBO, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb  OKUCICHUS,
XUMHUYECKasl peakuus, XUMHUYECKas CBA3b, TEIUIOBOM 3(P(EKT peakuuu, MOJb,
MOJIIpHBIA 00BEM, PacTBOpP, AJIEKTPOJUTHI, HEAIEKTPOIUTHI, AJIEKTPOIUTHUECKAS
JUCCOLIMAIIS, PEAKIIMK HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpaTUMbIE pEaKLUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHbIC
pEaKkUHH, OKHCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBIICHUE,
aloTponusi, amM(OTEPHOCTh, XUMHUYECKass CBs3b (KOBaJE€HTHas, MOHHAs,
METaJUINYECKasi), KPUCTAJUINYECKAsl PEIIETKa, KOpPPO3Us METAJUIOB, CILUIABBHI,
CKOPOCTh XHMMUYECKOW PpEaKIUH, IpeneinbHo nomyctuMas koHueHtpanus I[I1JIK
BEILECTBA;

. WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHMX IOHATHA U

IMPUMCHATH 3TH IMOHATHUSA ITPHU OINMKMCAHHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ;



. MCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHUS] (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

. ONpPENENATh BAJICHTHOCTb W CTENEHb OKHCICHHS XUMHYECKUX
JJIEMEHTOB B COCOUHEHMIX PA3JIMYHOIO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
ONpEeNeNEHHOMY KJIAaCCy COEIMHEHMM 1o QopMynaMm, BUJ XHUMHYECKOU CBS3U
(KoBaJieHTHAas, NOHHAs, METAIJINYECKAsl) B HEOPTaHMYECKUX COEIMHEHHUSX, 3apsij
MOHAa 1O XUMHUYECKOM ¢opmyse, XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHHMM, THUIl KPUCTAJUIMYECKOM PEMETKH KOHKPETHOTO
BEILIECTBA;

. packpeiBath cmbica [lepuomuueckoro 3axkona J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro MOHWMAHME: ONUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO
¢dopmy Ilepuoanueckoit cucTEMbl XUMUYECKUX 3JIEMEHTOB: PAa3IUyaTh MOHSITHS
«riaBHas noArpynna (A-rpymnmna)» u «rnodouynas noarpymnmna (b-rpymnmna)y, Masnelie u
OOJbIIME TEPUOJbI, COOTHOCUTh OOO3HAYEHHs, KOTOpPbIE HMEIOTCS B
NEPUOIMYECKON TaONHIle, C YUCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3apsija fAlpa, 00Ilee YHUCIO 3JIEKTPOHOB H
pacnpeieieHue UX 10 3JEKTPOHHBIM CJI0AM), OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH
B UBMEHEHNH CBOMCTB AJIEMEHTOB U UX COCIUHEHUH B Mpeaeaax MajibIX IEPUOIOB
Y TJIABHBIX MMOJATPYIII C YYETOM CTPOECHUS UX aTOMOB;

. KIacCu(UIIMPOBAaTh  XUMUYECKUE  DJIEMEHThI, HEOPTaHHYECKHE
BEILECTBA, XUMUYECKHE PeaKIH (110 YUCIY U COCTaBY YUYaCTBYIOIIUX B PEAKIIMU
BEIIECTB, IO TEIJIOBOMY d((eKTy, MO HU3MEHEHHUI0 CTENeHEeH OKUCICHHS
XUMHUYECKUX JIEMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U CrieMPUUECKUE XUMUYECKUE
CBOMCTBA NPOCTBIX M CIIOXKHBIX BEUIECTB, IOATBEPKAAS OINKUCAHWE NPUMEpPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUL;

. COCTaBJISATh YPABHEHUS JJIEKTPOJIMTHYECKONW IUCCOLMALMMU KHCIIOT,
IeJI0YEH U COJeil, MOJTHbIE U COKpAIIEHHBIC YpaBHEHUS PEaKIii MIOHHOTO OOMEHa,
YPaBHEHHSI PEaKUUi, IMOATBEPKIAOIMMNX CYIIECTBOBAHHE T'€HETUYECKOW CBS3U

MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB,



. pPacKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3TUX PEaKuid;

. POrHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOECHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAICHUN B PA3TUYHBIX YCIOBUSX;

. BBIUHCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYI0O M MOJIAPHYIO MAacChI
BEIIECTB, MACCOBYIO JOJIO XHMHYECKOTO 3JIeMEHTa MO (QOopMyJie COECTUHEHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PAcTBOpPE, MPOBOJIUTH PAcCUEThl MO YPaBHEHHUIO
XUMHYECKOU pEaKINu;

. COONIOaTh TMpaBUjia TOJNB30BAHUA XUMHUYECKOW TOCYAOW W
71a00paTOpHBIM 00OpYJOBAHHEM, a TaKXKe MpaBuiia oOpalleHusl C BelleCTBAMH B
COOTBETCTBHHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB TO TIONYYCHHIO M COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa H
VIJIEKUCIIOTO Ta3a);

. OPOBOAMUTH PEAaKIUH, MOATBEPXKIAAIONINE KAaueCTBEHHBIH COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpOMUI-, HOAUI-,
KapOoHat-, pocdar-, CHIIMKaT-, CyJIb(ar-, TMAPOKCUA-UOHBI, KATUOHBI AaMMOHUS U
WOHBl M3YYCHHBIX METAJUIOB, TNPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEIIECTB;

. NPUMEHATh OCHOBHBIC OIEPAIlMA MBICIUTEIFHON JAEATeIbHOCTH —
aHalu3 M CHUHTE3, CpaBHEHHE, O0O0OIIeHHe, CHCTEMaTH3alUI0, BbISBICHHUE
NPUYUHHO-CIEICTBEHHBIX CBA3€H — JUIsI M3yYeHUs CBOWCTB BEIIECTB W
XUMHYECKUX PEaKIfil, ECTECTBEHHO-HAYYHbIE METOJbI MO3HAHUS — HAOI0/IEHUE,

U3MEpeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
/o

HaumeHnoBanue pas3genoB U TeM
[IPOTPAMMBI

KonmnyecTBo yacos

DNEeKTPOHHBIC

Bcero [KoHTposbHBIE
paboThI

[IpakTHueckue
paboThI

(undpossie)

o0pazoBaTeNbHbIE PECYPChI

Paznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA

1.1

XumMuss — BakHas o00JacTh
€CTECTBO3HAHHUS U MPAKTUYECKOU
eATENBHOCTH YEJIOBEKA

5

2

buoOmmoreka

LIOK

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

1.2

BemectBa u XUMHUYECKUE

pPCaKIuu

15 1

bubauoreka

1IOK

https://m.edsoo.ru/7t41837¢

20

Uroro no pazgeny

Pasnen 2. BaxkHeiilmue npeacraBuTes I Heo

PraHnvYeCKuX BEIIECTB

2.1 |Bo3ayx. Kucnopoa. Ilonsarue 06|6 bubnmoreka LIOK
OKCHIIax https://m.edsoo.ru/7t41837¢

2.2 |Bopopoa.llonsitue o kucnorax u|8 1 bubanorexa HOK
COJISIX https://m.edsoo.ru/7f41837¢

2.3 Boma. PactBopel. IlonsitHe 00|5 1 1 bubnuoreka LHOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢c

2.4 |OcHOBHBIE kimacchl| 11 1 1 bubnuoTeka HOK

HCOPIraHUYCCKUX COCI[I/IHGHI/II‘/'I

https://m.edsoo.ru/7t41837¢

Uroro no pazgeny

30

Pasnen 3. Ilepuoamueckmii 3axkon u Ilepuoamyeckass cucrema xumudeckux 3jementoB /[ H.
MenpeneeBa. CTpoeHue aToMOB. XUMU4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

3.1 |[lepuoauueckuit 3aKOH ul7 bubanoreka HOK
[Tepuonuueckas cucTeMa https://m.edsoo.ru/7f41837¢
XUMH4YeCcKux osnementoB J[. U.

MenneneeBa. CTpoeHue atoma

3.2 (Xumuueckas CBSI3b.|8 1 bubnuoreka LHOK
OKHCIIUTENTEHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIHHBIE PEAKIIUU

Wroro no paszneny 15 bubnuoreka [HOK

https://m.edsoo.ru/7f41837¢c

PeszepBHOE Bpems 3 bubnmoreka [HOK

https://m.edsoo.ru/7t41837¢

OBILIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

68 4

9 KUIACC



Ne

n/m TEM IPOTrpaMMBI

HaumeHnoBanue pa3nienos u

KomnnuectBo yacos

Bcero

KonTponbHbie

IIpakTrueckue

paboTsl paboThI

OnexTpoHHbIe ((POBEIE)
00pa3oBaTeNbHBIE PECYPCHI

Pasnea 1. BemecTBo H XuMH4yeckune peakuumn

1.1 (IToBTopenue u yrayOnenue|S 1 bubnmoreka L[IOK
3HAaHUH OCHOBHBIX pa3/IeiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca

1.2 |OcHOBHBIE 3aKOHOMEpPHOCTH4 bubimoreka [HOK
XUMUYECKUX PEaAKIUi https://m.edsoo.ru/7f41a636

1.3 |9nexkTponuTudeckas 8 1 1 bubnuoteka [HOK
nucconanus.  XUMHUYECKHe https://m.edsoo.ru/7f41a636
peaKIny B pacTBOpax

Wroro no paszneny 17

Pa3zgen 2. HemeTauibl M HX COeTUHEHU ST

2.1 |OGmas XapakTepucTukad 1 bubnuoreka [HOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst

2.2 |O0mas XapaKTEPUCTHKA|O bubnuoTeka [HOK
XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u  eé
COCTUHECHHSI

2.3 |O6mas XapaKTepPUCTHUKA|7 | bubnmnoreka HOK
XUMUYECKUX AJIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynisl. A3oT, Gocdop u ux
COETUHEHUS

2.4 |O0mas XapaKTEPUCTHKA(S 1 2 bubnuoteka HOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
[VA-rpynnel.  Yriepon u
KPEMHUI 1 UX COCAMHEHUS

Hroro no pazgeny 25

Paszpnen 3. MeTa/uibl M X COeIMHEHUS

3.1 |O6mume cBolicTBa MeTAIIOB (4 bubnmmoreka LHOK

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

3.2 |Baxueiime meramasl U ux|16 1 2 bubnuoreka HOK
COCTUHECHHSI https://m.edsoo.ru/7f41a636

Wroro no paszneny 20

Pasznen 4. Xumus u okpyxawuas cpeia

4.1 BemectBa W Marepuaibl B|3 bubnuoreka LHOK
PKU3HU YETIOBEKa https://m.edsoo.ru/7f41a636

Wroro no paszneny 3

PesepBHOE Bpems 3 bubnnoreka HOK

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

OBILEE KOJIMYECTBO|68 4 7

UACOB I10 ITPOTPAMME

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC



Ne Tema ypoka KoimyecTBo yacos Jara | DaexkTpoHHbIe HU(POBHIE

n/n Bcero [KonTtponbasbie |[IpakTnueckue U3y 1€HUS 00pa3oBaTe/IbHbIE
paboThI paboTHI peCypChl

1 [Ipemmer xumuu. Ponb(l bubanorexa LHOK

XUMHUH B )KU3HU YEJIOBEKA.
Tena u BemrecTBa

https://m.edsoo.ru/ff0d210c

2 |[lomstne o  Meromax|l bubnuoreka LHOK
MMO3HAHMS B XUMHUH https://m.edsoo.ru/ff0d227¢

3 [[IpakTudeckas pabora 1 1 bubnuoteka LHOK
Ne 1 «IIpaBuna paGoTsl B https://m.edsoo.ru/ff0d23dc
nmabopaTopur U TPUEMBI
oOpareHus c
n1abopaTOPHBIM
000pyOBaHUEM

4 [Uucteie  BemecTBa  H|l bubnuoreka 1HOK
CMECH. Crioco6sl https://m.edsoo.ru/ff0d26ca
pasaeieHusl CMecen

5 |[Ipaktmueckass pabora Ne|l 1 bubnuoreka [HOK
2 «Pa3nenenue cmecei https://m.edsoo.ru/ff0d28c8
(Ha TpuMepe  OYHCTKH
MMOBAPEHHOM COJIN)»

6 |ATOMBI M MOJIEKYJIBI 1 bubnmoreka HOK

https://m.edsoo.ru/ff0d2a6c¢

7 | XAMHYECKHE DJIEMEHTHL| bubnmmoreka LHOK
3HaKu (cUMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHUYECKHX JJIEMECHTOB

8 |[Ipocteie u  cioxHbIe|l bubnmnoreka HOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢

9 |AtoMHO-MONeKyJsipHOoe |1 bubnuoteka HOK
yueHue https://m.edsoo.ru/ff0d2d50

10 [3akoH MOCTOSTHCTRA| 1 bubnuoreka 1HOK
cocTaBa BEIIIECTB. https://m.edsoo.ru/ff0d2eae
Xumuueckas — (opmyna.
BanenTHocTh aTOMOB
XUMHUYECKUX DIIEMEHTOB

11 |OtHOcHTEenbHAs aToMHasi|l bubnuoreka HOK
macca.  OTHOcHUTenbHas https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca

12 |MaccoBas nmous| 1 bubanorexa LHOK
XUMHUYECKOTO 2JIEMEHTa B https://m.edsoo.ru/ff0d350c
COEJIMHEHUU

13 |KommuectBo  BemiecTna.|l bubnmmoreka LHOK
Mosb. MossipHas macca https://m.edsoo.ru/ff0d5230

14 |Dusuyeckue u|l bubnuoreka HOK
XUMHYECKHE SIBJICHUSL. https://m.edsoo.ru/ff0d37fa
XUMUYecKasi peakius

15 |[Ipu3naku wu  ycnoBus|l bubnuoteka HOK
NPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d3al6
peaKkuuii

16 (3akoH coxpaHeHHus Macchl|l bubnuoteka HOK




Ne Tema ypoka KoimyecTBo yacos Jara | DaexkTpoHHbIe HU(POBHIE
n/n Bcero [KonTtponbasbie |[IpakTnueckue U3y 1€HUS 00pa3oBaTe/IbHbIE
paboThI paboTHI peCypChl
BEIIECTB. XUMHUECKHE https://m.edsoo.ru/ff0d3b88
YpaBHEHHUS
17 |BplunciieHHsS KOJIWYECTBa,|l bubnuoreka HOK
Macchl ~ BellecTBa IO https://m.edsoo.ru/ff0d5708

YPaBHEHUSAM XHMHYECKUX
peaxkuuii

18 |[Knaccudukarms 1 bubnnoreka HOK
XUMHUYECKHUX peakmuit https://m.edsoo.ru/ff0d3{34
(coenuHeHus,
pa3IOKEHUs, 3aMEICHHS,
oOMeHa)

19 M. B. Jlomonocop —I1 bubnuoreka 1HOK
YUEHBII-2HIUKIIONETUCT. https://m.edsoo.ru/ff0d40c4
O6o0061eHNe u
cHCTeMaTU3alus 3HaHUI

20 |Kontponbnas pabota Nel|l 1 bubnmoreka HOK
mo Tteme «Bemecrsa u https://m.edsoo.ru/ff0d4290
XUMHYECKHUE PEAKITUI)

21 Bo3nyx — cmech rasos.|l bubnmoreka HOK
CocraB BO3JIyXa. https://m.edsoo.ru/ff0d448e
Kucnopon — »sneMeHT u
pocToe BeecTBo. O30H

22 |®uznueckue n|l bubnmmoreka LHOK
XUMHUYECKUE CBOICTBA https://m.edsoo.ru/ff0d4614
KHCIIOPOJIa (peaxiuun
OKHUCJICHHUS, TOpEHHeE).

[TonsiTne 06 okcumax

23 |CiocoObr nosryuyeHusi| | bubnmoreka HOK
KHCIIOpOJia B JabopaTopuun https://m.edsoo.ru/ff0d497a
" MPOMBIIIJICHHOCTH.

[TpumeHeHne KuciIopoa

24 TemmoBoit s dexr|l bubnuoTeka [HOK
XUMUYECKON peaxIum, https://m.edsoo.ru/ff0d4790
TIOHATHE 0
TEPMOXUMHYECKOM
ypaBHEHHH,  9K30- U
DHIOTEPMUYECKUX
pPEaKIHIX

25 |TomnuBo (HedTh, yroas u|l bubnnoreka HOK
METaH). 3arpsizHeHue https://m.edsoo.ru/ff0d4c4a
BO3[yXa, CIIOCOOBI €ro
MPeIOTBPALIICHHS

26 [[Ipaktudeckas pabdorta Ne(l 1 bubanoreka HOK
3 mo teme «Ilomyuenue u https://m.edsoo.ru/ff0d4ae2
coOMpaHue  KHCIIOpPOja,

W3y4YEHHUE E€r0 CBOMCTB)
27 Bomopon — »aiemeHT |l bubnuoreka 1HOK




Ne Tema ypoka KoimyecTBo yacos Jara | DaexkTpoHHbIe HU(POBHIE
n/n Bcero [Kontponbhsie ([ Ipaktnueckue U3y 1€HHs oOpa3oBaTesibHbIE
paboThI paboThI peCypChl
MpOCTOE BEIIIECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupoae
28 |Dduszmueckue u|l bubnuoreka HOK
XUMHYECKHE CBOICTBA, https://m.edsoo.ru/ff0d4dd0
Bojopona. Ilpumenenue
BOZOpOAA
29 (lomatue o kucimorax u|l bubnuoreka 1HOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 |CriocoObr nosryueHusi| 1 bubnuoteka HOK
B0JI0pOJIa B 1JaOOpaTOpHH https://m.edsoo.ru/ff0d4dd0
31 [[Ipaktudeckass pabdota Ne(l 1 bubnuoTeka [HOK
4 o teme «llomydenue u https://m.edsoo.ru/ff0d4142
coOupaHue BOJOPO/A,
W3y4YEHHUE E€r0 CBOMCTB)
32 Mousipbiii 00bEM ra3os.|l bubnnoreka HOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
33 (Beruucnenus 00BbéMa,|1 bubnuoteka HOK
KOJINYECTBA BEIIECTBA https://m.edsoo.ru/ff0d55a0
raza 10 €ro W3BECTHOMY
KOJTMYECTBY BEIIeCTBA
WK 00bEMY
34 |BrruuciieHus 00BEMOB|1 bubnuoreka 1HOK
razoB 10 ypaBHEHUIO https://m.edsoo.ru/ff0d5708
peakiuu ~ Ha  OCHOBE
3aKOHa 00BEMHBIX
OTHOULIEHUI ra30B
35 |®dusuyeckue u|l bubnuoreka HOK
XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/ff0d587a
BOJIbI
36 |CocraB OCHOBaHMiA.|1 bubnuoreka 1HOK
[TonsiTre 06 MHAMKATOpAX https://m.edsoo.ru/ff0d59e2
37 [Boma kak pacTBOpHUTEb.|1 bubnmroreka HOK
Hacreimennsle u https://m.edsoo.ru/ff0d5b40
HEHACBHIIIICHHBIE
pacTtBopbl. MaccoBas ons
BEIIIECTBA B PACTBOPE
38 |[IpakTuueckass pabora Ne(l 1 bubnuoreka 1HOK
5 o TeMe https://m.edsoo.ru/ff0d5eba
«lIpurorosienue
pacTBOpOB c
ONpPEAECIEHHON MacCOBOM
noneun pacTBOPEHHOTO
BEIIECTBA
39 |KontponbHas pabdora Ne2(l 1 bubnuoreka 1HOK
mo Tteme «Kucmopon. https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
40 |OKcuapl: cocras,|1 bubnuoreka HOK




Ne Tema ypoka KoimyecTBo yacos Jara | DaexkTpoHHbIe HU(POBHIE
n/n Bcero [KonTtponbasbie |[IpakTnueckue U3y 1€HUS 00pa3oBaTe/IbHbIE
paboThI paboTHI peCypChl
Kiaccudukanus, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
41 |[lonydyenue u xumudeckue|l bubnuoTeka HOK
CBOICTBa KHCIIOTHBIX, https://m.edsoo.ru/ff0d664e

OCHOBHBIX H aM(i)OTepHBIX
OKCHJOB

42 |OcHOBaHMUS: cocras,|1 bubnuoreka 1HOK
Kiaccuukanms, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa

43 |[lonyuenue n xumuueckue|l bubnuoreka LOK
CBOMCTBAa OCHOBAHUH https://m.edsoo.ru/ff0d67ca

44 |Kucnotsr: cOCTaB,|1 bubnuoreka LHOK
Kiaccuukanms, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 |[lonyuenue n xumuueckue|l bubnnoreka HOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2

46 |Comm (cpenuue):|1 bubnuoteka HOK
HOMEHKJIaTypa, CIIOCOObI https://m.edsoo.ru/00ad9474
MOJTyYCHUsSI, XUMHYCCKUE
CBOMCTBA

47 [Ipaktudeckas pabdota Ne(l 1 bubnuoTeka [HOK
6. Pemenwne https://m.edsoo.ru/00ad9b7c
AKCIIEPUMEHTATbHBIX
3agad o Teme
«OCHOBHBIE KJIACChI
HEOPraHNYECKUX
COECIUHEHUN

48 (["'eneruueckas cBs3b|1 bubnmoreka HOK
MEXTY KJlaccaMu https://m.edsoo.ru/00ad9a50
HEOPraHUYECKUX
COCIMHEHUN

49 |00606mmeHNE n/l bubnuoTeka HOK
cHUCTeMaTu3aIus 3HAaHU I https://m.edsoo.ru/00ad9cb2

50 |KontpomnbHas pabdora Ne3|(l 1 bubnmnoreka HOK
mo Tteme  "OCHOBHBIC https://m.edsoo.ru/00ad9¢1a
KJIacChl HEOPTaHWYECKHUX
coeIMHEHU "

51 [IlepBbie MOMBITKH|1 bubnuoTeka HOK
KJIaccu(uKanuu https://m.edsoo.ru/00ad9ffa
XUMHUYECKHX DJIEMEHTOB.

[lonsTue 0  rpymnmax
CXOJHBIX 3JIEMEHTOB

52 |[lepuoanueckuid 3akoH wu|(l bubnnoreka HOK
[lepuonuueckass cucrema https://m.edsoo.ru/00ada52c
XUMHUYECKHX  JJICMCHTOB
J1. 1. MeHaeneeBa

53 [Ilepuonsi, rpynmbL,| 1 bubnuoTeka HOK




Ne Tema ypoka KoimyecTBo yacos Jara | DaexkTpoHHbIe HU(POBHIE
n/n Bcero [Kontponbhsie ([ Ipaktnueckue U3y 1€HHs oOpa3oBaTesibHbIE
paboThI paboThI peCypChl
MOATPYIIIBI https://m.edsoo.ru/00adaS2c

54 |Ctpoenue atomoB. Coctas|l bubnmnoreka HOK
aTOMHBIX siiep. M3oTombl https://m.edsoo.ru/00ada342

55 |CtpoeHue  3yeKTpOHHBIX|] bubnuoteka HOK
00o0I104eK aTOMOB https://m.edsoo.ru/00ada6bc
AIIEMEHTOB
[leproanueckoil CHUCTEMBI
/1. 1. MenneneeBa

56 [XapakTepuctuka 1 bubnuoteka HOK
XMMHUYECKOTO  DJIEMEHTa https://m.edsoo.ru/00ada824
M0 €ro TMOJIOKCHHIO B
[lepuonnueckonn cucreMe
J1. 1. MenneneeBa

57 |3naueHue 1 bubnuoTeka HOK
[Tepuoanueckoro 3akoHa, https://m.edsoo.ru/00ada96e
UTST  Pa3BUTUS HAyKd U
MPAKTUKH. . n.

MenneneeB — y4EHBINH,
MeAaror U rpakJIaHuH

58 |[DneKTpOoOTpULATEIBHOCTS |1 bubnuoTeka HOK
ATOMOB XUMHUYECKHIX https://m.edsoo.ru/00adaab8
AIIEMEHTOB

59 |Monnas xuMmgeckasi|1 bubnmmoreka LHOK
CBSI3b https://m.edsoo.ru/00adac34

60 |KoBanentHas  monsipHas|l bubnuoTeka HOK
XUMHYECKas CBS3h https://m.edsoo.ru/00adaab8

61 |KoBanenrHas HenossgpHas|l bubnnoreka HOK
XUMUYECKast CBSI3b https://m.edsoo.ru/00adaab9

62 |CternieHb OKHCIICHUS 1 bubnmmoreka LHOK

https://m.edsoo.ru/00adae28

63 |OKkuCIUTENHHO- 1 bubnuoreka HOK
BOCCTAaHOBUTEIIbHBIE https://m.edsoo.ru/00adb076
peaKuu

64 |OxuciauTenu u|l bubnmoreka HOK
BOCCTAHOBUTEIH https://m.edsoo.ru/00adb076

65 |KontponbHas pabdora Ned(l 1 bubnuoTeka HOK
mo teme  «CTpoeHue https://m.edsoo.ru/00adb486
aToMma. Xumuyeckas
CBSI3b»

66 [Pe3epBHbIil ypok.|1 bubnmoreka HOK
O0001enne u https://m.edsoo.ru/00adb33c
cHCTeMaTU3alus 3HaHUI

67 |Pe3epBHbIil ypok.|1 bubnmnoreka HOK
O0001menne u https://m.edsoo.ru/00ad9cb2
CHCTeMaTU3alus 3HaHUI

68 |Pe3epBHBIii ypok.(1 bubnnoreka LOK
O0001eHne "u https://m.edsoo.ru/ff0d61c6




Ne Tema ypoka KoimyecTBo yacos Jara | DaexkTpoHHbIe HU(POBHIE
n/m Bcero [Kontponbhsie ([ Ipaktnueckue U3y 1€HHs odpasoBaTeJbHbIE
paboThI paboTHI pecypcenl
cHCTeMaTH3alrs 3HaHUI
OBUIEE KOJIMYECTBO|68 4 4
UACOB I10 [TPOTPAMME
9 KJIACC
No ri/mt [Tema ypoka KonuyecTBo uacoB JlaTa DJIEKTPOHHBIE
Bcero [Kontpois |[[Ipakrruaeckue [A3y4eHHs [LEDPOBbIE
HbIC pa60T]5,I O6pa30BaTeJ'II)HI>IG
paboThHI PECYpChI
1 [lepuoauueckui 3aKoH.|1 Bubnunoreka 1HOK
[Tepuoanueckas cucreMa https://m.edsoo.ru/00
xuMudeckux osnementoB . W adb59e
Meneneena
2 3aKOHOMEPHOCTH B  U3MeHeHuu|l bubnmuoreka  IIOK
CBOICTB XHMHUYECKUX JJIEMEHTOB https://m.edsoo.ru/00
MEPBBIX TPEX MEPHOIOB adb6bb6
3 Knaccudukanuss m HOMeHKIaTypa|l bubnmmoreka  I[OK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00
adb7e2
4 Buapl XUMHYECKOH CBS3H M THIIBI|] Bubnunoreka 1HOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00
adbac6
5 Kontponbhaas pabora Nel mo Teme|l 1
«IloBropeHne  u  yruiyoieHue
3HaHUU OCHOBHBIX DPAa3/eNOB Kypca




Ne /i1 [Tema ypoka KonngecTBo yacos Jara OJIEKTPOHHBIE
Bcero [Kontpois |[[IpakTrueckue [A3Y4eHHs [LHPPOBbIE
HbIE paGoTHI 00pa3oBaTeNbHbIC
paboThI PECYpPChI
8 kiacca»

6 Knaccudukanus XuMHuuyeckux|1 bubanoreka HOK
peaKIuii o Pa3ITUYHBIM MTPU3HAKAM https://m.edsoo.ru/00

adbcb0

7 [ToHsiTHE O CKOPOCTH XUMHUYECKOM|] bubmuoreka  I{OK
peakuuu. [IoHsATHE O TOMOTE€HHBIX U https://m.edsoo.ru/00
reTEPOTrEeHHBIX PEAKIIHIX adbe9a

8 [Tonsitne 0 XumMu4ueckom|l bubnmmoreka LHOK]
paBHOBecHH. DaKTOPbI, BIUSIOIINE https://m.edsoo.ru/00
Ha CKOpPOCTh XMMHYECKOM peaxkiuu adc28c
u MOJIOXKEHUE XUMHYECKOTO
paBHOBECHS

9 OKHUCIUTENBHO- 1 bubnmmoreka  I[OK
BOCCTAHOBUTEJIBHBIC PEAKITUH https://m.edsoo.ru/00

adcade

10 Teopus ANEKTPOJINTUYECKON|] bubmuoreka  LJOK
nmucconuanmu. CuiabHBIE U cila0ble https://m.edsoo.ru/00
HIIEKTPOJIUTHI adcd68

11 HoHHbIE ypaBHEHHUS peaKLUil 1 bubmuoreka  L[[OK

https://m.edsoo.ru/00
add448

12 XUMHYECKHE CBOMCTBA KHCIOT H|l bubnuoreka HOK
OCHOBAHMHU B CBETE NPEACTABICHUI https://m.edsoo.ru/00
00 AIEKTPOIUTUYECKON add5d8
TMCCOIMALINT

13 XuMHYecKrue CBoMcTBa cojied B|l bubnuoreka 1HOK
CBETE MIPEACTABICHUI 00 https://m.edsoo.ru/00
HIIEKTPOJIUTUYECKOM TUCCOIMALUT add8b2

14 [lonsaTHE 0 rUApOIU3E CONei 1 bubmuoreka  L[OK

https://m.edsoo.ru/00
add9d4

15 O000menne u cucremarusanus|l bubanoreka HOK]
SHAHUI https://m.edsoo.ru/00

addd12

16 [Ipaktnueckass pabora Ne 1.[1 1 bubanoreka LHOK]
«Pemenne  AKCIEPUMEHTAIBHBIX https://m.edsoo.ru/00
3amawy addbfa

17 Kontponbnas padota Ne2 mo Temell 1 bubnuoreka LHOK]
«DNeKTpOoNIUTHIECKAs https://m.edsoo.ru/00
MCCOoIAalINsL. XUMHUUECKHUE addecO
PEaKIIUU B paCTBOPAX»

18 OO0m1as xapakTEePUCTHKA rajJoreHoB. |1 bubmuoreka  I{OK
XUMHYECKUE CBOICTBA HA TIpUMepe https://m.edsoo.ru/00
xJ0pa addfe2

19 XiopoBogopoa. CosisiHasg KHUCIIOTa,|l bubanorexa HOK
XUMHUYECKHE CBOWMCTBA, MOIYYCHHE, https://m.edsoo.ru/00




No /i [Tema ypoxka KosmmuectBo yacos Jara DJIEKTPOHHBIE
Bcero [Kontpois |[[IpakTrueckue [A3Y4eHHs [LHPPOBbIE
HbIC paGoTHI 00pa3oBaTeNbHbIC
paboThI pecypchbl
IPUMEHEHHE adel04
20 [TpaxTrueckas padorta Ne 2 o Teme|l 1 bubmuoreka  I[OK
«Ilomydenue CONSHOM  KHCIOTHI, https://m.edsoo.ru/00
M3y4YeHUE €€ CBONCTB» ade348
21 Bprunciiennss no  ypaBHeHHsM|] bubmuoreka  I{OK
XUMHUYECKHX PEaKIMH, eCld OJUH https://m.edsoo.ru/00
W3 peareHTOB JIaH B U30BITKE ade488
22 OO61as xapakTepuCTHUKa JIEMEHTOB|1 bubnmuoreka  I{OK
VIA-rpynmnst https://m.edsoo.ru/00
ade64a
23 AJToTponHBIe MOAU(HUKAIIH cephl.|l bubnmmoreka  I[OK
Haxoxnenue cephl u ed https://m.edsoo.ru/00
COCIMHEHU I B npUpoze. ade64a
XHUMHYECKUE CBOMCTBA CEPBI
24 CepoBoaopon, cTpoeHue, |1 bubmuoreka  I[OK
¢busnueckue u XUMHUYECKHE https://m.edsoo.ru/00
CBOIiCTBa ade802
25 Oxkcuapl cepbl. CepHast KHCIOTa,|l bubmuoreka  [OK
busnueckue u XUMHUYECKHE https://m.edsoo.ru/00
CBOIICTBa, MPUMEHEHNE adea28
26 XUMHYECKHE peakluu, Jexamue B|l bubmmoreka  LJOK
OCHOBE TPOMBIIIUICHHOTO CIoco0a https://m.edsoo.ru/00
MOJYYCHUsT  CEpHOW  KHCIOTHI. adec8a
XUMHUYECKOe 3arpsi3HeHUe
OKpYXKaroIlein cpensl
COEIMHEHUSIMU CEPBI
27 Brruncnenune MacCcOBOU noiun|l bubanorexa HOK
BBIXO/Ia MPOJYKTA PEAKLIUU https://m.edsoo.ru/00
adec8a
28 OO0mias xapakTepucTUKa JIeMeHTOB|| bubmuoreka  [OK
VA-rpynmsl. Aszor, https://m.edsoo.ru/00
pacrpocTpaHeHHe B TPUPOJIE, adeea6
buznueckue u XUMHYECKHE
CBOMCTBA
29  |Ammmak, ero ¢Qusuueckue u|l bubmmoreka  L[OK
XUMHUYECKHE CBOWMCTBA, IMOJTyYEHUE https://m.edsoo.ru/00
U IPUMEHEHUE adf004
30 [TpakTudeckast padora Ne 3 mo teme|l 1 bubnuoreka 1HOK
«IlTomyyenne amMMmaka, H3y4deHUE https://m.edsoo.ru/00
€ro CBOWCTB» adf180
31 A30THas KucnoTa, e€ ¢puznueckue u|l bubnuoreka LHOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00
adf306
32 Hcnonb3oBanre HUTpATOB U coJei|l bubmuoreka  I{OK
AMMOHUS B KQUeCTBE MUHEPAIbHBIX https://m.edsoo.ru/00
yI00peHUA. XHUMHYECKOe adf518




No /i [Tema ypoxka KosmmuectBo yacos Jara DJIEKTPOHHBIE
Bcero [Kontpois |[[IpakTrueckue [A3Y4eHHs [LHPPOBbIE
HbIC paGoTHI o0Opa3oBaTeNbHbIC
paboThI pecypchbl
3arpsi3HEHUE OKpY>KaroIIeld Cpebl
COCIMHEHUSMU a30Ta

33 ®Dochop. Oxcun dochopa (V) ull bubmmoreka  I[[OK
dbocdopHas kuciaora, PU3NIECKHe U https://m.edsoo.ru/00
XHUMHUYECKHE CBOWCTBA, MOTyYeHHE adf68a

34 Hcnonb3oBanue docdaros B|1 bubmuoreka  I[OK
KauecTBe MUHEpaTbHBIX https://m.edsoo.ru/00
yI00peHuit. 3arpsi3HeHUE adfc20
MIPUPOIHOM cpenbl pochaTamu

35 Yraepon,  pacmpoctpaHeHue — B|l bubmuoreka  [OK
npupoae, busnueckue u https://m.edsoo.ru/00
XUMUYECKHUE CBOWCTBA adfd9c

36 Oxkcunsl yriepona, ux ¢usndeckue|l bubnmmoreka  I[OK
151 XUMUYECKUE CBOMCTBA. https://m.edsoo.ru/00
JKOJIOTUYECKHE poOIEMBI, adfebe
CBSA3aHHBIE C OKCHIOM YIJIepoJa
Iv)

37 YToJIbHAs KUCJIOTa U €€ CONU 1 bubnuoreka HOK]
https://m.edsoo.ru/00
ae006¢

38 [TpakTudeckast padora Ne 4 mo teme|l 1 bubnuoTeka HOK]
"[loniyyeHre  yTIJIEKUCIIOro Tasa. https://m.edsoo.ru/00
KauecTBeHHast peakuus Ha ac027e
KapOoHaT-1OH"

39 [lepBoHavyanbHble  TOHATHS 00|l bubnmmoreka  I[OK
OpPraHWYEeCKHX BEIECTBaX KakK O https://m.edsoo.ru/00
COCIMHEHUSX YIJIepoaa ae054e

40 KpemHuuii u ero coequneHus 1 bubnuoreka HOK]
https://m.edsoo.ru/00
ae080a

41 [IpakTnueckas pabora Ne 5./1 1 bubmuoreka  I[OK
Pemenue AKCIIEPUMEHTAJIbHBIX https://m.edsoo.ru/00
3amady  mo TeMe «Baueiimme ae0bf2
HEMETAILTBI U X COCTUHCHIS

42 Kontponbraas pabora Ne3 mo Teme|l 1 bubmuoreka  I[OK
«BaxHelme HEMETauIbl M HX https://m.edsoo.ru/00
COCTMHEHUS ae0el8

43 OO6mas xapakTepucTukall bubmuoreka  I[OK
XUMHUYECKHX 3JIEMEHTOB —] https://m.edsoo.ru/00
MeTayuioB. MeTaiuyeckas CBsi3b U ael03e
MeTaJlJIM4ecKasi  KpUcTajuinyeckas
pemérka. PU3MYECKUE CBOMCTBA
METaJIJIOB

44 XUMHYECKEe CBOWMCTBA METAJUIOB.|1 bubnnoreka LHOK]
DIEKTPOXUMHUYECKHIHA psn https://m.edsoo.ru/00
HaNpsDKEHUH METAJIOB ael156




No /i [Tema ypoxka KosmmuectBo yacos Jara DJIEKTPOHHBIE
Bcero [Kontpois |[[IpakTrueckue [A3Y4eHHs [LHPPOBbIE
HbIC paGoTHI 00pa3oBaTeNbHbIC
paboThI pecypchbl
45 O6mue  cmocoObl  momyuyeHus|1 bubnnoreka  I[[OK
MetauioB. CrutaBel. Beraucnenus https://m.edsoo.ru/00
[0  YPaBHEHHUAM  XUMUYECKUX ael156
peaKIuii, ecu OJUH M3 PEarcHTOB
COJICPKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB 1 bubmuoreka  1{OK
https://m.edsoo.ru/00
ael278
47 [llenouHbIe METaAJIIBI 1 bubnmoreka HOK
https://m.edsoo.ru/00
ae14b2
48 Okcuapl U THAPOKCHUIBI HaTpus u|(l bubanoreka LHOK]
KaJIus https://m.edsoo.ru/00
ael4b2
49 [[lenmounozemenbHble  MeTaIbl  —(1 bubmmoreka  I[OK
KT 1 MarHui https://m.edsoo.ru/00
ael5e8
50 Baxxneiimue coequHeHns Kanbuusa |1 bubnuoreka 1IOK
https://m.edsoo.ru/00
ael5e8
51 O6o6menne u cucremartuzamus|l
3HaAHUU
52 JKEcTkocTh BOABI W crmocoObl €|l bubnuoTeka HOK]
YCTpaHCHHS https://m.edsoo.ru/00
ae1886
53 [TpakTudeckast padora Ne 6 mo teme|l 1 bubnuoreka 1HOK
"XXécTkocTh BOABI W METOABI €€ https://m.edsoo.ru/00
yCTpaHEHUs" aclae8
54 AJTFOMUHU T 1 bubnuoTeka [HOK]
https://m.edsoo.ru/00
aelc64
55 AMdoTepHble CcBoOlicTBa okcuma u|l bubmuoreka  1{OK
THIPOKCUIA https://m.edsoo.ru/00
aelc64
56 Keneso 1 bubmmoreka  1OK]
https://m.edsoo.ru/00
ac1d86
57 Okcuapl, TUIPOKCUABI U  comu(l bubmuoreka  [OK
kenesa (I1) u sxenesa (I1T) https://m.edsoo.ru/00
ae35e6
58 O6o6menne wu  cucremMaru3anus|l
3HAHUM
59 [Ipaktnueckass pabora Ne 7.1 1 bubanoreka LHOK]
Perienue HKCHEPUMEHTAIBHBIX https://m.edsoo.ru/00
3amady 0o TeMe «Baxueimue ae3del

MCTaJJIbl U UX COCAUHCHU )




No /i [Tema ypoxka KosmmuectBo yacos Jara DJIEKTPOHHBIE
Bcero [Kontpois |[[IpakTrueckue [A3Y4eHHs [LHPPOBbIE
HbIC paGoTHI 00pa3oBaTeNbHbIC
paboThI pecypchbl
60 Beruncnenuss nmo  ypaBHEHMAM|1 bubmuoreka  I[[OK
XUMUUECKUX peakUui, eciau OJIWH https://m.edsoo.ru/00
W3 peareHTOB JaH B W30OBITKE WU ael750
COJICP)KUAT TPUMECH. BbramcieHus
MAacCOBOW JONH BbIXOJa MPOJIYKTa
peaKIuu
61 O6o6menne wu  cucremMaru3anus|l
3HAHUI
62 Kontponbhast pa6ota Ned4 mo Teme|l 1
«Baxneimme MeTalmibl U HX
COEJIMHEHUS
63 Bemectea wu  Marepuansl Bl bubmuoreka  [{OK
MOBCE/THEBHOM JKU3HH YeIOBEKa https://m.edsoo.ru/00
ae3f50
64 XHUMHUYECKOE 3arpsizHeHue|l bubmmoreka  I[JOK
OKPY’KAIOIICH CpeIbI https://m.edsoo.ru/00
ae4270
65 Pouib XUMHH B pemenuu|l bubnmnoreka  I[[OK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00
ae4270
66  |PezepBHblil ypok. OO0oOmenue wu(l bubmuoreka  L[OK
cHUCTEeMaTH3aIus 3SHAaHU I https://m.edsoo.ru/00
ae0dOa
67 PesepBHbIil  ypok. OO6oOmenue wu(l bubmuoreka  I{OK
CUCTeMAaTH3AIHsI SHAHHHA https://m.edsoo.ru/00
adb33c
68 PesepBHbIii  ypok. O06o06menue wul(l bubmuoreka  I[OK
CUCTeMAaTHU3aIHsI 3HAHHUA https://m.edsoo.ru/00
ad9cb2
OBUIEE KOJIMYECTBO YACOB 10|68 4 7

[TPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JJ151 YYEHUKA
Xumust, 8 xmace/ I'abpuensa O.C., Octpoymor W.I'., CnaaxoB C.A.,
AxnronepHoe obiectBo «M3naTensctBo «IIpocBenienue»
Xumus, 9 wmace/ Iabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A.,

AxnronepHoe obmectBo «M3aarenscTBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIbBI JISI YUYUTEJA

1. Papenxuit A.M., T'opmikoBa B.Il., Kpyrnukoa JI.H. Jlumaktuueckuii
MaTtepyual Mo XUMHM i 8-9 KimaccoB: mocobue s yuumrens.  — M.
[Ipocsemenue, 2010. — 79 c.

2.bpeiirep JIM. Xumma 9 kmacc: JIumakTuyeckwii  Marepuad,
CaMOCTOSITEJIbHBIE U UTOTOBbIE KOHTPOJIbHBIE pa0d0Thl.-Bonrorpasa:yYuurtens,2008

3. bpeitrep JI.M. Xumus. 9 kiacc: KOHTPOJBHBIE M CaMOCTOSITEIIbHBIC
pabotsl, TecThl /JI.M.bpetirep. — Bonrorpaa: Yuurtens, 2006.

4. I'apa H.H. Xumusa. KontponsHble u poBepodHbie paboThI. §-9 Kiacce /
H.H.I'apa. — Ipoda, 2004.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI
CETU UHTEPHET

1. Bupryanbnas mkona Kupumna u Medoaus. Ypoku xumun. 8-9 Kiacchl. —
M.: OO0 «Kupumi u Medoauiiy, 2004

2. Xumusa. Mynerumeanitnoe yuebHoe rnocodue HoBoro obpasua. — M.: 3A0
IIpocsemenne-MEJINA, 2005.



