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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1no XMMHM Ha YpOBHE OCHOBHOT'O 00IEero oOpa3oBaHUs COCTaBIEHA
Ha OCHOBe TpeOOBaHMH K pe3yJabTaTaM OCBOECHHUS OCHOBHOW 00pa3oBaTeIbHOM
MpOrpaMMbl OCHOBHOTO o0uiero obOpaszoBanus, npeactaBieHHbix B OI'OC OO0O, a
TaKK€ Ha OCHOBE (elnepanbHOW pabouell MporpaMmbl BOCHHUTAHHS M C Y4ETOM
KOHLEMIMK TMpenojaBaHuss ydeOHOro mnpeamera «XuMHUS» B 00pa3oBaTeNbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma 1o xuMuUM [a€T MPEACTABICHHE O LENsAX, OOlEel CcTpaTeruu
oOy4eHHMsI, BOCIIUTAHUSI M Pa3BUTUS OOYyYalOLIUMXCS CPeACTBAaMU y4eOHOTo MpeaMeTa,
yCTaHABIMBAET  00s3aTeIbHOE  MNPEJAMETHOE  COJEp)KaHue,  MpelycMaTpUBaeT
pacrpeneneHue €ero mno KiaaccaM M CTPYKTYpUPOBaHUE II0 paslellaM M TemaM
OporpaMMbl O  XUMHH,  ONpeAeNsieT  KOJUYECTBEHHbIE M KaueCTBEHHBIE
XApaKTEPUCTUKHU COAEPIKAHMS, PEKOMEHAYEMYIO MTOCIEA0BATENBHOCTD U3YUEHUSI XUMUN
C yU4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydYaromuxcs, ONpeiesseT BO3MOXKHOCTH MpeaAMeTa s
peanuzanuu TpeOOBaHHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTenbHOMN
mporpaMMbl Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a Takke TpeOOBaHUM K
pesynbrataM O0ydYeHUss XMMHUHU Ha YPOBHE IleJied M3y4YeHHUs NpelMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHOMN JEATEeIbHOCTH 00YYarOIIerocsi M0 OCBOCHUIO Y4eOHOT0
COJICp/KaHMUS.

3HaHME€ XHUMHH CIIY)KUT OCHOBOWM It  (DOPMUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU 0 MaTepUAIbHOM €IUHCTBE MHpA, BAXHYIO POJIb
urparot GopMHUpyeMble XUMHEH MPEeACTaBICHHS O B3aUMONPEBPALIEHUSX IHEPTUU U 00
HBOJIIOIUY BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJIOOAIBHBIX MPOOIEM YCTONYHUBOTO
pa3BUTHS YEJIIOBEYECTBA — CBHIPbEBOM, DHEPreTHUYECKOMW, IHUIINEBOW U SKOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3allii BO3MOKHOCTEH JJIsi caMOpa3BUTUSL U (POPMHUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIUIEHUS M TBOPUYECKHX CIIOCOOHOCTEH
OoOyyaroUuMxcs,  HaBBIKOB  UX  CaMOCTOSITENIbHOM  y4eOHOW  JesITeNbHOCTH,
HKCIEPUMEHTANbHBIX M  HUCCIIEJOBATEIbCKUX yMEHUH, HEOOXOAUMBIX KaK B
MOBCEITHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT €O CHEUUM(UKOW HAy4YHOrO0 MBILUICHMS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJsJa Ha €IMHCTBO IPHUPOABI U YEJIOBEKA, SABIISETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINUXCs;

crnocoOcTByeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHbIM 3HaHUAM, K MPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHble HampaBieHUsT B OOYYEHHHM XUMHHM OOECHedYMBAIOTCA CHELU(PUKON
coJiep KaHus y4eOHOro MpeIMeTa, KOTOPbIH SBISETCA Me1arornyecky aJanTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKM XMMHH Ha ONPENEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOIO O0IIero 0oOpa3oBaHMs OpPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMBbl IEPBOHAYAIBHBIX MOHATHUH XHMHH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTJICJIbHBIX 3HAYMMBIX MOHSITHUA OPraHUYECKOu
XUMHUH.

CrpykTypa colepKaHHsl NpPOrpaMMbl MO XUMHHM c(OpMUpOBaHa Ha OCHOBE
CUCTEMHOro noaxoaa K €€ wn3ydeHuto. ColepiKaHHWE CKIAIAbIBAETCA U3 CHUCTEMBI
HNOHATUN O XMMHMYECKOM DJIEMEHTE M BELIECTBE M CHUCTEMBI MOHITHUH O XMMHYECKOMN
peakuuu. OO0e 3TH  CHUCTEMBbl CTPYKTYPHO OpPraHM30BaHbl IO  MNPUHILHITY
NIOCJIEIOBATENIBHOTO PA3BUTHSl 3HAHUNW HAa OCHOBE TEOPETUYECKHX IPEICTABICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMA U XUMHYECKOH CBSI3H;

— IpeJICTaBICHUMN 00 IMEKTPOIUTHUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKH MOIYYEHHBIX
U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIbHO OT OJHOTO YPOBHA K
JIPYroMy, BBITIONHAS (YHKUIMHU OOBSICHEHUS M MPOTHO3WPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmsbl 0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MTPEACTABICHUS
0 XHMHYECKOW COCTaBIISIOLIECH HAyYHOM KapTUHbI MHpa B JIOTUKE €€ CHCTEMHOMU
OPUPOJbI, LEHHOCTHOIO OTHOILICHHWS K HAYYHOMY 3HAHUIO W METOJAaM IO3HAHUS B
Hayke. M3yueHne XMMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHHUI W3 paHEE M3yUYECHHBIX
yueOHBIX mpeameToB: «Okpyxatouuii Mupy, «buonorus. 5—7 knacce» u «dusnka. 7
KJ1ace».

[Ipu u3ydeHUN XUMHHM MPOUCXOIUT (HOPMUPOBAHUE 3HAHUN OCHOB XMMHYECKOU
HayKM Kak oO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON MAesITeIbHOCTU
YelloBeKa M KakK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. 3amada y4eOHOTO
MpeaIMeTa COCTOMT B (DOPMHPOBAHUU CHUCTEMbl XUMHUUYECKMX 3HAHUN — BAKHEUIIIHUX
(dakToOB, MOHSATHH, 3aKOHOB M TEOPETUUYECKHUX TIOJOKEHUU, MOCTYIHBIX O0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, si3blka HAayKd, B MPUOOIICHUH K HAYyYHBIM METOJaM
MO3HAHUSl MPU U3YYEHUU BELIECTB M XHUMHYECKUX peakiui, B (popMHUpOBaHUM U
Pa3BUTHH TIO3HABATEIbHBIX YMEHUW M WX TMPUMEHEHUH B Y4eOHO-TIO3HABATEIHHON WU
y4eOHO-UCCIIEIOBATENLCKOM  JEATENIbHOCTH,  OCBOCHHMM  TpaBHJI  0€30macHOro
oOpallleHus C BeIIeCTBaMHU B TIOBCETHEBHOM KU3HU.

[Ipy w3ydyeHMHM XUMHH Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMS Ba)XKHOE
3Ha4YeHUE TPUOOPETN TaKHe 1IEJH, KaK:



— (opMHUpOBaHUE HMHTEIUICKTYaJIbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYIAHUYECTBY, CAMOCTOATEIbHOMY TMPUHATUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HaIPaBJIEHHOCTb O0YYECHUS HA CUCTEMATUYECKOE MPUOOIIeHIE 00YYaIOMUXCS K
CaMOCTOSITEJTbHOM TO3HABATEIBLHON JEATEeIbHOCTU, HAy4YHBIM METOJaM I[O3HaHWUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecreueHne YCIOBUM, CIMOCOOCTBYIOIIUX MPUOOPETEHUIO OO0YYaIOIIUMUCS
OTbITa pa3HOOOPA3HOU JNEATEeIbHOCTH, TTO3HAHUS U CAaMOTIO3HAHMUSI, KIIFOUEBBIX HABBIKOB
(KTIOUEBBIX KOMIETEHIIU), MMEIONIUX YHUBEpPCAIbHOE 3HAYCHUE [JIs Pa3IMYHbIX
BHJIOB JICSTCIIbHOCTH;

—  (opmupoBanue oOmiei  (YHKIMOHAIBHOW UM  €CTeCTBEHHO-HAYYHOMU
IPAaMOTHOCTU, B TOM YHCJIE YMEHUN OOBSCHATH M OLICHUBAThH SIBICHUSI OKPYXKAIOIIETO
MUpa, UCTIOJB3Ys 3HAHUS U OIbIT, MOJYYCHHBIC TIPU M3YUYEHUH XUMHUH, MPUMEHSITh UX
IIPU PEIICHUH MPOOJIeM B MMOBCETHEBHOMN KU3HU U TPYJOBOH JEATEILHOCTH;

— (opMupoBaHUe y 00YUYaIOIIMXCS TYMAaHUCTUYECKUX OTHOIIECHUN, MOHUMaHUS
IIEHHOCTH XMMHUYECKUX 3HAHWK Il BBIPAOOTKH HKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYJAOBOM JEATECIBHOCTU B IEJISAX COXPAHEHUSI CBOETO 3JI0POBBS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIlUU K OOYYCHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTaHHIO Ha OCHOBE YCBOCHHMS OOIICUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpY TTPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIETO 00yUeHHUS.

OO61iee 4nCIIO 4acoB, OTBEAEHHBIX IS MU3YYEHUS] XMMUU Ha YPOBHE OCHOBHOTO
obmero oOpazoBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEII0),
B 9 Ki1acce — 68 yacoB (2 yaca B HEAEINIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XuMHM B )KU3HU 4YeJIOBEKa. XUMHUS B CUCTEME HayK. Teia
u BemecTtBa. Du3MYECKHE CBOMCTBAa BEIIECTB. ArperaTHOE COCTOSIHHE BEIECTB.
[lonsiTue o Meromax mo3HaHUA B XuMuUM. Yuctele BemiectBa U cMmecd. CrocoOb
pas3zelieHusl CMECE.

ATOMBI ¥ MOJEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas dopmyia. BaJleHTHOCTh aTOMOB XMMHUUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemiecTB. OTHocuTenbHass aTtomHas wmacca. OTHoOcHUTENbHas
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHCHUU.

KomnuectBo BemectBa. Moisib. MounsipHasi macca. B3auMocBsi3b KOJIHWYECTBa,
Macchl M YUCla CTPYKTYPHBIX €IMHUI] BemecTBa. Pacuérel mo GopMynaM XUMHUUECKUX
COEIMHEHUM.

dusnyeckue M XUMHUYECKHE SIBJICHHUS. XUMHUYECKas peakius U e TMPU3HAKU.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XHUMHUYEeCKHWe ypaBHeHus. Krnaccudukamms
XUMHUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOM IOCYAOM, TMpaBuiamMud paboThl B JiabopaTopuu U
npuéMaM# OOpaIIeHus C J1a0opaTOPHBIM OOOPYIOBAaHHEM, HM3YUYCHHE M OIHMCAHHE
(bu3UYeCKUX CBOMCTB OOpa3lloB HEOPraHWYECKHX BEIIECTB, HAONIOAeHUE (HU3UUECKUX
(rutaBeHue BOCKa, TasHHWE JIbJla, pacTUpaHUE caxapa B CTYyNKe, KHUIIEHHUE W
KOHJICHCAlMsl BOJbI) M XUMHUYECKHUX (TOpEHHE CBE€UM, IMPOKAJIUMBAHUE MEIHOMN
IIPOBOJIOKH, B3aMMOJICHCTBHE Mejla ¢ KHUCJIOTOM) SIBJICHWM, HAaOJIOJICHUE W OINHUCAHUE
MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pa3iokeHHe caxapa, B3aUMOJICUCTBUE
CEpHOM KHUCJIOTBHI C XJOpujaoM Oapwus, pasnoxenue rtuapokcuaa wmeau (1) mpu
HarpeBaHMM, B3aUMOJICHCTBUE kene3a ¢ pactBopoM conu menu (1), nsyuenue cnoco6oB
paszereHusi CMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHHWE, BBHINIAPUBAHUE,
TUCTHILISINSA, XpoMaTorpadusi, TpoBeIeHne OYUCTKU MOBAPEHHOM COJNM, HAOIIOACHHUE
U ONKCAHUE Pe3yJIbTATOB MPOBEACHUS OIbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS
MAacChl, CO3/IaHuE MOJIETICH MOJIEKYT (IIapOCTEPKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — 3J€eMEHT U MPOCTOE
BemecTBO. Haxoxaenue kucimopoaa B mpupojie, PuU3ndeckue U XUMHIECKHE CBOMCTBA
(peaxkuuu ropenus). Oxcunpl. Ilpumenenue kuciaopoma. CrocoObl TOMYYECHUS
KHCJIOPOJIa B JTA0OPAaTOpPUU M MPOMBIIUIEHHOCTH. KpyroBopoT KHcCIoposia B MPHUPO/IE.
O30H — ajuioTponHas MoaU(UKaLK KUCIOPOaa.



TerioBoi 3(hPexT XMMUUECKOI peakluu, TEPMOXUMHUECKUE YPABHEHMUS, IK30- U
SHJOTEPMHUYECKHE peakMU. TOIUIMBO: yroJib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue Bogoposia B mpuUpoJe,
dbu3nYecKkue U XMMUYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOObI nonydeHus. KucmoTel u
COJIN.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YPaBHEHUSIM.

duznueckue cBOMCTBa BOAbl. Bona kak pactBopurens. PactBopsl. HaceilieHHbIe
M HEHACHIIICHHBIE pacTBOpPbl. PacTBOpUMOCTh BEIIECTB B Bojae. MaccoBas JoJis
BEILIECTBA B pacTBOpe. XUMHUUYECKHUE CBOWMCTBAa BOAbl. OcHoBaHus. Poiib pacTBOpOB B
IPUPOJIE U B )KU3HU YeloBeKa. KpyroBopoT BOJIbI B MPUPO/IE. 3arpsi3HEHUE TPUPOIHBIX
BoJZ. OXpaHa ¥ OYUCTKA NPUPOJIHBIX BOI.

Knaccuduxanus Heopranuueckux coeauHeHuid. Oxcuapl. Kiaccudukarus
OKCH/JIOB: coyieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecosieoOpasyromue. HomeHnknatypa okcugoB. OuU3MUeCKUe U XMMUYECKUE CBOMCTBA
okcui0B. [Tonydyenue okcuaoB.

OcHoBanus. Knaccudukarus 0oCHOBaHH: MIENOYN U HEPACTBOPHUMBIE OCHOBAHMSI.
Homenkmarypa ocHoBanuii. ®Dusznyeckne W XHUMHUYECKHME CBOMCTBA OCHOBAHMM.
[Tomyuyenue 0oCHOBaHUM.

Kucnorel. Knaccudukarmus kuciaor. Homenknatypa kucior. dusnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiatypa coneil. ®PuU3MYeCKMe W XHUMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEIECICHUE COJAEPKAHUSA KHUCIOpOJa B BO3AYyXE, IIOJYUYCHHE,
coOupaHue, pacro3HaBaHWE W U3YYECHHUE CBOWCTB KHCIOpOAa, HAOIIOIECHHE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HMKHOBEHHUS M MPEKPALICHUS
ropeHusi (moxkapa), O3HaKOMJIEHHWE C oOpa3llaMH OKCHUIOB M OIMCAaHWE WX CBOWCTB,
MoJIyyeHue, coOMpaHUe, PACclO3HABAHUE U M3YYEHUE CBOICTB BOAOpoJAa (TOpeHue),
B3aumojieiictBue Bojopona ¢ okcuaoMm wmeau  (Il) (Bo3MOXHO uCHOJIb30BaHUE
BUJIEOMATEPUANIOB), HaOMIOACHUE OOpa3IOB BEMIECTB KOJIMYECTBOM |  MOJb,
HCCIIeIOBAaHUE OCOOCHHOCTEW PacTBOPEHHUsS BEIIECTB C Pa3IMYHON pPacTBOPHUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHONM MACCOBOM JIOJ€H PACTBOPEHHOTO
BEIIIECTBA, B3aMMOJCUCTBUE BOALI C METalJlaMH (HaTpUEeM M KajbliMeM) (BO3MOXKHO
UCIIOJb30BaHUE  BHUJEOMATEPHUAJTIOB), HCCIEOBaHHE O00pa3lioB HEOPraHMYECKUX
BEIIECTB PA3MYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHWS OKpPAacKH HWHIUKATOPOB B
pacTBOpax KHCIOT W ILIejouei, u3ydyeHue B3aumojenctBusi okcuaa meau (ll) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHCJIOT C METAUIAMU, PEaKIuil HeUuTpaau3aluu,
MOJIyYEHUE HEPACTBOPHUMBIX OCHOBAaHMM, BBITECHEHHME OJHOTO METajla JPYyTUM H3



pacTBOpa COJIM, PELICHUE IKCIEPUMEHTANbHBIX 3aJay 10 TeMe «BaKHEeWIue KIacChbl
HEOPraHUYECKUX COCTMHEHUI.

IMepuoanueckuii 3akoH u Ilepuoguveckasi cucreMa XUMHUYECKHUX IJIEMEHTOB
. U. MenaeneeBa. CtpoeHue aTroMoB. XuMHYecKasi CB3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeaAKIUN

[lepBble MOMBITKU KIacCU(PUKAIMK XUMUYECKUX AieMeHTOB. [loHsTHE O Tpymnmax
CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METAJIbl, TaJOTCHbI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

ITepnonnueckuii 3akoH. [leproanueckas cucrema XuMHIECKUX diaeMeHToB [I. M.
MenneneeBa. Koporkonepuonnas wu jiauHHOnepuogHas (opmel [lepuoandeckoi
cuctemMbl xumuyeckux onemeHtoB [[. WM. MenneneeBa. Ilepuoabl W Tpynimsbl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB aroMmHbIX snep. M3orombl. OnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000J0UY€K aTOMOB MepBbIX 20 XUMUYECKUX 31eMeHTOB [lepuomanueckoit
cucteMbl J[. W. MenaeneeBa. XapakTepucTUKa XHMHYECKOIO OJJIEMEHTa IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajJuyca aTOMOB XUMHYECKHX DJIEMEHTOB,
METALTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue Ilepuonmnueckoro 3akoHa u llepuoguueckoll CUCTEMBI XMMHUYECKHX
BJIEMEHTOB [UIA pa3BUTUs Hayku W Tnpaktuku. J[. M. MenneneeB — y4€HbId U
IpaK/IaHMH.

Xumuueckass CBA3b. KoBalieHTHass (HOJIsSIpHAss W HENOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. lloHHas CBS3b.

Crenenp oxucneHus. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponecchbl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHEe O00pa3oB BEIIECTB METAUIOB W HEMETaIOB, B3aMMOJICHCTBHE
TUAPOKCUAA UHWHKAa C pacTBOpaMHU KHUCIOT U IIEJOYeil, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKLMil (TOpeHue,
peaKIu pa3jaoKeHUs, COEAUHEHNUS).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXOpeAMETHBIX CBSI3€d MpPU H3YyYEHHUM XHMMUUM B 8 Kiacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHH,
TaK W TMOHSTUN, SBISIFOIIUXCS CUCTEMHBIMH Uil OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TOHSATHSA: HAy4YHbIM (akT, TUMOTE3a, TEOopus,
3aKOH, aHAJIN3, CHHTE3, KIacCUu(UKaIus, NePHUOIUIHOCTD, HAOIIOCHUE, SKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTOM, JIEKTPOH, NMPOTOH, HEUTPOH, UOH, HYKJIH], U30OTOIIbI,
PaIUOaKTUBHOCTb, MOJICKYJa, OJJCKTPUYECKUN 3apsil, BEIIECTBO, TeI0, OOBEM,



arperaTHoe COCTOSIHME BEILEeCTBA, a3, (pU3MyYecKue BEIUYUHBI, €UHUIIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE311bI, CoHIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE MOPOJAbI, IMOJE3HBIC
HCKOIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepunonnueckunt 3akoH. [lepuognueckas cucrema xumudeckux 3neMeHTos Jl. W.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAJIBLUSA U UX COCIUHEHUN B COOTBETCTBUM
C NIOJIOXKEHUEM 3JIEMEHTOB B [lepnoauyeckoi cucTeMe U CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XHUMHUYECKOW CBSI3M. THUIBI KPUCTAIIWYECKUX
pEIIETOK, 32aBUCMMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAJIIMYECKON PEIIETKU U BUJA
XUMHUYECKOU CBSI3HU.

Knaccudukanys u HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XUMHUUYECKHUE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM  KJaccaM HEOPraHWYECKUX
COEJIMHEHUM, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxanys XUMUYECKUX peakiuid Mo pa3IudHbIM MpU3HAKaM (10 YUCITYy U
COCTaBY YYacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHUIO
CTeNeHEl OKHUCICHHS XUMHUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKIUN, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsitue o ckopoctd xXumuueckoil peakiuu. I[lonstue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX U TeTEPOreHHBIX
peakuusax. [lonarue o karamusze. lloHATHE O XHMHUYECKOM paBHOBECHH. DaKTOPHI,
BIUSIOIIME HAa CKOPOCTh XUMHUYECKOM pEakiuu ¢ TOJIOKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKkiu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBiieHHE YpaBHEHU OKUCIUTEIbHO-
BOCCTaHOBUTEIIBHBIX PEAKIINI C UCTIOIB30BAHIEM METO/Ia JICKTPOHHOTO OanaHca.

Teopust >IE€KTPOTUTUYECKON HUCCOLMAIUU. DIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHuU3M JUCCOLMAIMM BEIIECTB C PA3IUYHBIMU BHAAMU
XuUMH4ecKor cBsi3u. CteneHs aucconuanuu. CUIbHbBIE U CIa0bIe JIEKTPOIIUTHI.

Peakmmun monHoro oOMmeHa. YCJIOBHS TPOTEKAHUS PEAKIM MOHHOTO OOMEHa,
MIOJIHBIE Y COKpaIIEHHbIE HOHHBIE ypaBHEHHUs peakinii. CBOMCTBa KUCIOT, OCHOBaHUH U
coJieil B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHYECKOW nuccorumanuu. KadecTBeHHbBIE
peakuuu Ha MOHBL. [IoHATHE O TUAPOIIN3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C MOJEISAMH KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKUX
BEILIECTB — METAJJIOB M HEMETAJUIOB (rpaduta U aaMasa), CJI0KHBIX BEIECTB (XJI0puia
HaTpusl), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW PEaKIMKU OT BO3JIEUCTBUS
pa3UYHbIX (DAKTOPOB, HCCIEAOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB,



mpolecca IUCCOLMAlMU KUCIIOT, IIeJIoued U cojield (BO3MOXKHO HCHOJIb30BAHHE BUIECO
MaTepHualioB), MPOBEICHUE ONBITOB, MJUTIOCTPUPYIOIIUX NPU3HAKHU MPOTEKAHUS peaKui
HOHHOTO 0OMeHa (0Opa3oBaHUE OcCaJika, BbIJEJICHUE ra3a, 00pa30BaHKE BObI), OIMBITOB,
WUTIOCTPUPYIOIINX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil (ropeHue,
peakluuu pasjoKEeHMs, COCIUHEHUs), pPACIIO3HABAHME HEOPraHUYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKLUi Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanbl U MX coelMHEeHUA

O6miass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHuss. CTpoeHue Hu (U3MYECKHME CBOMCTBA IMPOCTHIX
BEUIECTB — raJIOreHOB. XMMUYECKHUE CBOMCTBA Ha MpuMepe Xjiopa (B3auMOJIeCTBHE C
MeTalslaM{, HeMeTajulaMu, 1ienodamu). XsopoBojgopoa. ConsiHas — KHUCIOTAa,
XUMHYECKUE CBOWMCTBA, MOJyYeHUE, MpUMeHeHue. JleficTBue Xjaopa U XJIOpPOBOJIOPOa
Ha OpraHu3M 4esoBeka. BaxkHeilre XJI0puasl U UX HAX0XKIEHHUE B PUPOJIE.

O6mass xapakrepuctuka 3aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CcTemneHu okucieHus. CTpoeHue u (PU3NYECKHE CBOWCTBA
NPOCTBHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJJIOTPONHBIE MOAU(MUKAIIMU KUCIOpPOAA U
cepbl. XuUMHUYecKHe CcBoiicTBa cepbl. CepoBojopoja, CcTpoeHue, (U3HMUYECKHE U
XUMHYECKUe CcBOMCTBA. OKCHABI CEpbl KakK MPEJCTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnasi kuciora, puU3MYECKHEe U XUMHUYECKHE CBOMCTBa (00IIME Kak Mpe/ICTaBUTEIA
KJacca KHUCJIOT u crnenupuueckue). XUMHYECKHE pPEaKluM, JIeKallde B OCHOBE
OPOMBIIIEHHOTO croco0a TMOJydyeHus CepHOM Kuciothl. [IpumeHeHue cepHOM
kucnotbl. CoiMu  CepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha Cylb(aT-UOH.
Haxoxnenue cepsl u €€ coeAuHEHH B mpupoae. XHUMHYECKOE 3arps3HEHUE
OKpYXaIoIel cpeibl COSTMHEHUSIMU CepPbl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3yXa U
BOJIOEMOB), CIIOCOOBI €TI0 MPEA0TBPAIICHUS.

O6mass xapakrepuctuka dymeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUSA. A30T, PACHpPOCTPAaHEHHE B TPHUPOJE,
¢usznueckre M XMMHUYECKHE CBOMCTBAa. KpyroBopoT a3ora B mpupone. AMMHUAK, €ro
dusznueckre U XUMHYECKHE CBOMCTBA, MONydeHUEe U mpuMmeHeHue. Coaum aMMOHUS, UX
¢usznueckre U XUMUYECKHE CBOWMCTBa, MpuMeHeHNe. KauecTBeHHas peakiusi Ha MOHbI
aMMOHHS. A30THas KUCJOTa, €€ ToJlydeHHe, (PU3NYECKHe M XMMHYECKHE CBOWCTBA
(obmme kak TpencTaBUTENs Kiacca KHUCIOT W crenuduueckue). Hcmonp3oBaHue
HUTPATOB MU COJIE aMMOHHMS B KaueCTBE MHHEPATbHBIX YAOOpEHHA. XHUMHYECKOE
3arps3HEHUE OKpY)Karolled cpellbl COEAUHEHHSIMU a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HCHWE BO37yXa, MOYBBI W BOAOEMOB). Docdop, amioTpomHble MOAUPUKAIIUN
docdopa, dmsuveckne u xummudeckue cpoiictBa. Oxcua ¢ocdopa (V) u dochopnas
KHCIIOTa, (U3HUECKIEe U XUMUYECKHE CBOWCTBA, oimydeHue. Mcmons3oBanue GpocdaTon
B Ka4e€CTBE MUHEPATBHBIX yIOOPECHU.

O6mas xapakrepuctuka 3JeMeHTOB IV A-rpynnel. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIC CTEIECHH OKHUCIEHMs. YTJIEpOJ, aIOTPOIHbIE MOAU(DUKALINH,
pacupocTpaHeHHe B MNpUpoJe, (DU3MUYECKHE U XUMUYECKHE CBOMCTBa. AncopOuus.



Kpyrosoport yriepona B npupoge. OKcuabl yriaepoja, ux (pU3sn4eckue U XUMHUYECKHUE
CBOWCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI, ITOJIyYeHUE U TIPUMEHEHHE. DKOIOTUIECKUE
npoOJieMbl, CBsI3aHHBIE C OKcUIO0M yriepoaa (1V), rumoresa riob6anbHOTO MOTEIICHUS
KJIUMaTa, MapHUKOBBIM 3(ddekT. YroabHas KucioTa U €€ coiu, ux (U3HYECKUe U
XUMHAYECKUE CBOMCTBa, TOJy4YeHHEe H TpuMeHeHHe. KadecTBeHHass peakiusi Ha
KapOoHaT-uOHBI. Vcronp3oBanne kKapOOHATOB B OBITY, MEAHUIIMHE, POMBIIUIEHHOCTH U
CEJIbCKOM XO3sMCTBE.

[lepBoHavanbHbIe MOHATHS OO0 OPraHWYECKUX BEIIECTBaX KaK O COCTUHEHHSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTWJIEH, 3TaHOJ, TJIUUEPHUH, YKCYCHAas KHCIIOTa).
[TpupoaHbIE HCTOYHUKHN YTIIEBOIOPOAOB (YIroib, IPUPOAHBIN ra3, HePTh), MPOTYKTHI KX
nepepaboTku (OEH3WH), UX poJb B OBITYy W TpOMbINUIEHHOCTH. [loHsTHE O
OHMOJIOrMYEeCKM Ba)KHBIX BEIIECTBAX: )KUpax, OelKax, yriaeBoJlax — U UX POJIA B KU3HU
YyenoBeKa. MarepuanbHOE €IUHCTBO OPTAaHMUECKUX M HEOPTaHMUECKUX COSTUHEHHIA.

Kpemumuii, ero ¢usndeckne m XMMHYECKHE CBOMCTBA, TIOTyYSHHE U MPUMEHECHHE.
Coenunenust kpeMHus B npupoje. O6mue npeacrasieHus o6 okcuae kpemuus (1V) u
KpeMHHEBOU KuciioTe. CHUIMKAThl, UX UCTOJB30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BaxHeimue CcTpoWTenpHBIE MaTepHabl: KepamMHKa, CTEKJIO, IIeMEHT, OeTOH,
xene300etoH. [IpobreMbl 0e30MacHOr0 MCHOIB30BAHMS CTPOUTENBHBIX MaTEpUAIOB B
TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe O0Opa3llOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
NPOBE/IEHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI M HAOIIOJEHHUE TPU3HAKOB UX
NPOTEKAHMUsI, OMBITHI, OTpAKAIOIINEe (PU3NUECKHE U XUMUYECKHUE CBOMCTBA TaJIOT€HOB U
UX COCAMHEHHH (BO3MOXKHO UCIOJIb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMIICHHUE C
oOpasliaM XJOPUAOB (TaJOre€HUIOB), O3HAKOMIIGHHE C o0Opa3namu cepbl U €
COCIMHEHUAMH (BO3MOKHO MCIOJIBb30BaHUE BHIEOMATEPUAIIOB), HAOIIOIEHUE MpoIiecca
oOyrJIMBaHUs caxapa IoJ] ICHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYCHHE
XUMUYECKUX CBONCTB pa30aBJIEHHONW CEPHOW KHCIOTHI, MPOBEICHHE KadeCTBEHHOMU
peakuuu Ha cyinbhaT-uOH U HAONIOJCHHE TpU3HAKa €€ MPOTEKaHMs, 03HAKOMIICHUE C
¢uznueckuMu  CBOMCTBaMU a3oTa, ¢ochopa ©U WX COCAUHEHHH (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHANIOB), o0Opa3iiaMu a30THBIX B (hochopHBIX ymoOpeHwHil,
noJjilyueHue, coOupaHue, pacrlo3HaBaHWE U HU3YYEHHE CBOWCTB aMMMaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS W (PocdaT-MOH U HU3yYEeHUE MPU3HAKOB HMX
MPOTEKAHUsI, B3aMMOJACHUCTBUE KOHILIEHTPUPOBAHHOM Aa30THOW KHCJIOTBI C MEIBIO
(BO3MOYXHO HCIIOJIb30BAaHHME BHAEOMATEPUAJIOB), U3YUCHHUE MOJENEH KPUCTAIIIMUYECKUX
pemérok anmMmaza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C TIPOIECCOM aJcopOInu
pPacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM yIIEM U YCTPOWCTBOM TMPOTHUBOTa3a,
nojlyueHue, coOupaHue, pacro3HaBaHWE W M3yYEHHE CBOWCTB YIJIEKUCIOTO Trasa,
MPOBE/ICHUE KAYeCTBCHHBIX pEaKIWid Ha KapOOHAT W CWIWKAT-HOHBI W HW3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJICHHWE C  TPOAYKIIMEH  CHUIIUKATHON



MPOMBIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3ajJad Mo Teme «BaxHenmue
HEMETAJUIbl U UX COCTUHEHHUS».

MeTtajuibl M UX COCAMHEHUS

OO6m1as XapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU UX
nonoxkeHus B llepuognyeckon cucreMe xumuueckux aineMeHToB J[. M. Menneneesa u
cTpoeHus aroMoB. CTpoeHHe MeTauioB. MeTainyeckas CBSI3b M METajIuyecKas
KpUCTAJIMYECKAs pEIETKA. OJIEKTPOXMMHUYECKUN PpsIi  HANpsHKEHWH  METAJIOB.
duznyeckue M XMMHYECKHE CBOMCTBa MeTamioB. OOmme crnocoObl MNOJyYEHHUS
MeTaysioB. [loHsTHE O KOPpPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3allUThl HUX OT
Koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATFOMUHNAM, OpOH3a) ¥ UX MPUMEHEHUE B OBITY U
MPOMBIIIIEHHOCTH.

[Ilenounble MeTauibl: TOJOKeHHWE B Ilepronnueckord CUCTEME XHUMHUYECKUX
anementoB [[. WM. MeHnaeneeBa, CTpOEHHE HX aTOMOB, HAXO0XIAECHHUE B MPUPOIE.
dusnyeckne W XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[[lenouyHO3EMENbHBIE ~ METAJUIBI MarHud WM KalbLMW:  TOJIOKEHUE B
[Tepuonuueckoit cucreme xumuuyeckux siaemeHToB . M. MenneneeBa, cTpoeHue HX
aTOMOB, HaxoXJAeHUE B mpuponae. PU3NYECKHE U XUMHUUYECKHE CBOMCTBA MarHusi u
Kanblusl. BakHeWinne cOoeIUHEHHUS KalblMs (OKCH, THIAPOKCHUI, coyH). JKECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AnroMUHUI: TT0N0keHue B [leprnonnueckoi cucteMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenpneneeBa, CTpOCHUE aTOMa, HaX0XKJAEHUE B Ipupoae. PU3NYECKHe U XUMUYECKHE
CBOICTBa antoMuHUsA. AMDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUSL.

Keneso: nosoxenue B Ileprnoanueckoin cucteMe XuMuueckux aneMeHTos 1. H.
MeHzeneeBa, CTpOEHHUE aTOMa, HAXOXIEHHUE B mpupoje. PU3NuecKue U XMMHUYECKUE
cBolcTBa xkene3za. Okcuapl, ruapokcuasl u conu xene3a (1) u xxenesa (11l), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 00pa3IlaMyi METaJUIOB U CIUIABOB, X (PU3NUECKHUMH CBOMCTBAMH,
U3YyUYEHHUE  pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJbIIUs M HATPHUS C BOJIOU
(BO3MOYKHO UCIIOJIb30BaHUE BUIEOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpolecca TOpEeHHs  JKejue3a B KUCIOpoJae  (BO3MOXKHO  HUCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii HA UOHBI: MarHus,
KaJIbLIMs, alioMuHus, 1uHKa, xeneza (ll) u xeneza (Ill), menu (1), HaGmonenue u
ONMCAaHUE MPOLECCOB OKpAIIWBAaHMUS IUIAMEHM HWOHAMHU HATPUs, KAJIUS WU KaJIbLUS
(BO3MOKHO HCITOJIb30BAaHUE BHIEOMATEPHUAIOB), UCCIIENOBaHNE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA ATFOMHUHUS Y TUAPOKCHIA IUHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 33/1a4 110
Teme «BaxkHenne MeTamibl U UX COSIUHEHUS.

XuMHS U OKpPY:KaWIIas cpeaa



BemecrBa u Marepuanbl B IOBCEIHEBHOW JKHU3HU 4eloBeKa. besonacHoe
UCIIOJIb30BAaHUE BELIECTB M XMMHUUYECKMX peakuuil B ObiTy. IlepBas momomb mnpu
XUMHYECKUX 0XKOTax U OTPaBICHUSIX.

XUMHUYECKOEe 3arps3HEHUE OKpyXaroued cpenpl (mpenenpHas AOMycTHMas
KOHLEeHTpalus Bemects, aanee — IIJIK). Ponp Xxumuu B pemieHUu SKOJOTHYECKUX
npooeMm.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB MAaTepuaioB (CTEKJIO, CIJIaBbl METAJJIOB, MOJHUMEpHBIE
MaTepHuabl).

Mescnpeomemmuoie ceasu

Peanuzanust MeXnpeaMETHBIX CBA3€M NpU HM3YYEHUM XUMUM B 9 Kjacce
OCYLIECTBIISIETCSI Y€pe3 HMCIOJb30BAHME KaK OOLIUX E€CTECTBEHHO-HAYUHBIX MOHSITHUH,
TaK ¥ MOHSATUH, SIBISIIONIMXCS CUCTEMHBIMU JUJISI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO0muMe ecTeCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4HbId (akT, TrumoTe3a, 3aKoH,
TEOpHsl, aHaJIU3, CUHTE3, KJIacCUPUKALKs, TEPUOANIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT,
MOJIETUPOBAHKUE, M3MEpPEHUE, MOJIeJb, SIBJIIEHUE, MAPHUKOBBIA 3(QeKT, TexHOoJIOoTHus,
MaTepHaIbI.

®duzuka: martepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUI, HU3OTOIIbI,
PaguOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsij, TPOBOJHUKH, MOJYIPOBOJIHUKH,
TURIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSTHUE BELIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJIMYECKas pem€Tka, CIJIaBbl, (Qu3ndeckue
BEJIMYMHBI, €IUHULBI H3MEPEHMS, KOCMHUYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
ComnHie.

buonorus: ¢otocuHTe3, abIXaHWe, Ouocdepa, IKOCHCTEMa, MHUHEpPAJIbHbBIE
yII0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOJABI, IOJE3HBIC
UCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3ydbTaThl OCBOEHUS  MPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAIOTCS B XoA€ OOyYeHHMs XUMHM B €IUHCTBE YYEOHOH W
BOCIIUTATENIbHOW JI€SITEIbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUHUCKHUMU
COITMOKYJIbTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMH, TPUHSATHIMU B
oOlIecTBE TMpaBUJIaMU M HOPMAaMHM TMOBEJEHUS M CIOCOOCTBYIOT IHpoLeccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OTpaxkaroT TOTOBHOCTh oOy4arommxcs
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAllUd M pacHIMpeHue
OTbITA JICSITEIbBHOCTU Ha €€ OCHOBE, B TOM UHMCJIE B YACTHU:

1) maTpMOTHYECKOr0 BOCIUTAHMS

[IEHHOCTHOT'O OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HAcCJIeIUi0, TIOHMMAaHMsI 3HAYEHUS XUMUYECKOM HayKd B IKU3HU
COBPEMEHHOI'0 OOIIEeCTBa, CIMOCOOHOCTH BIAJETh JOCTOBEPHON wuHGpoOpMaImeil o
NEPEIOBbIX JOCTIKEHUSIX W OTKPBITHSIX MHPOBOM UM OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COUMAJIbHBIX HOpPMax M IMpaBWJaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJIJIEKTUBE, KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, y4eOHOHMCCIIEIOBATEIbCKON, TBOPUYECKON W APYIHMX BHJAX AESATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM JEATEIbHOCTU MPHU BHITIOJIHEHUH YYEOHBIX,
NO3HABATENbHBIX 3a/a4, BbBIIOJHEHUH XUMHUYECKHUX OJKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aWMMOIIOHUMAHUIO M B3aHMMOIIOMOIIH B IPOIIECCE
ATON y4eOHON IEesTENbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE TOBEJICHHUE U TMOCTYIKH
CBOMX TOBapUUIEH C MO3ULIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS !

MHUPOBO33PDEHUYECKUE MPEJACTABICHUS O BEUIECTBE M XUMUYECKOH pEeaKiuH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLINE OCHOBY
JUIs TIOHUMaHMsI CYIIHOCTH HAYYHOM KapTHHBI MHUpA, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOABI, B3AUMOCBS3SIX YEIOBEKA C IPUPOJAHON CPENOH, O
POJIM XMMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO03HABAaTEIbHbIE MOTHUBBI, HAMPABICHHBIE HA TMOJYYEHHE HOBBIX 3HAHUHN 10
XUMUH, HEOOXoaumble [Isi OOBSICHEHHS HAOJIIOAaeMbIX TPOLECCOB U  SBICHUH,
MMO3HABATEIbHOM, HH()OPMALIMOHHON M YUTATEIBCKOW KYJIbTYpPbl, B TOM YUCJIE HABBIKOB
CaMOCTOSITEIbHOM paboOThl ¢ y4yeOHBIMU TEKCTaMHU, CIPABOYHOM JIUTEPATYpOH,
JOCTYMHBIMU TEXHUUYECKUMHU CPEJICTBAMU MHPOPMAITMOHHBIX TEXHOJIOTUH;



MHTEpeC K OOY4YEeHUIO U T[O3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOM U UCCIE0BATEIbCKON IEITEILHOCTH, K
OCO3HAHHOMY BBIOOpY HAIMPaBICHHOCTU U YPOBHS 00yUEHUsI B JabHEHIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTHU KW3HHU, OTBETCTBEHHOI'0 OTHOIIECHUSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 KU3HU, OCO3HAHKE TIOCJICICTBUN U HEMPUSITHUE BPEIHBIX
NpUBBIYEK (YNOTpeOJEHHUs] alKOroyis, HAPKOTUKOB, KYpEeHHs), HEOOXOAUMOCTH
coOJIIOICHUST TIpaBUJl OE30MACHOCTH MPU OOpaIleHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEpPEC K MPaKTUUECKOMY H3YyUYCHHIO Tpodeccuii U TpyJa pa3iudHOro poja,
yBaXXEHUE K TPYAY W pe3ysibTaTaM TPYJIOBOW JEATEIbHOCTH, B TOM YHCIEC HA OCHOBE
MPUMEHEHUs TIPEMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIM BHIOOP WHAMBUIYATbHOMN
TPACKTOPUU TMPOAOJDKEHUS] 0O0pa3oBaHUsSI C YYE€TOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, yCHENTHOM
npodeccroHaIbHON JICATEIBHOCTH W Pa3BUTHUS HEOOXOIWMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) IK0JI0rH4eCcKOro BOCIIUTAHUA:

IKOJIOTMUUYECKH 11eJ1IeCO00pa3HOe OTHOIICHUE K MTPUPO/Ie KaK UICTOUHHUKY KU3HHU Ha
3emile, OCHOBE €€ CYIIECTBOBaHUS, MOHUMaHUE IIEHHOCTU 3J0POBOr0 M 0O€30MacHOro
oOpa3za JKHM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIIOJIEHUS MpaBMJI 0€30MacHOro
MOBEICHUSI TIPU paboTe C BEIIECTBAMHM, a TAKXKE B CUTYAIMIX, YIPOKAIOIIUX 30POBBIO
1 KM3HMU JIIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TMOJydaeMble MpPU HM3YYCHUH XUMUH, IS
pelIeHus] 3aJay, CBA3aHHBIX C OKPYXAIOIIECH MPUPOJHOW CpEedOH, ISl IOBBIIICHUSA
YPOBHS 3KOJIOTHYECKOU KYJIbTYphI, OCO3HAHUS II100aJIbHOTO XapaKTepa IKOJIOTHIECKUX
npoOsieM H MyTell WX pEHIeHHs TOCPEJICTBOM METOJ0B XHMMHH, 3JKOJOTHYECKOTO
MBIIUICHUSI, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATENIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B coctaBe wMmeTanmpeAMETHBIX pPE3yJbTATOB  BBIACIAIOT 3HAUUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHHs OOINEHAYYHBbIC TOHSTHS (3aKOH, TEOpHSs, MPUHIIHUII,
runotesa, pakr, cucrema, Ipouecc, SKCIEPUMEHT U IPYToe.), KOTOPbIe UCHOJIb3YIOTCS B
€CTECTBEHHO-HAYUYHbBIX YYEOHBIX MpPEIMETaX M MO3BOJISIIOT HA OCHOBE 3HAHWM M3 3TUX
npeaMeToB (pOpMHUpPOBaTh MPEACTABICHHE O LEIOCTHOM HAay4HOW KapTUHE MUpa, U
YHUBEpCaJibHble  yueOHble  JeWcTBUS  (MO3HABATElIbHbIE,  KOMMYHHKATHUBHBIE,
PETYISITUBHBIE),  KOTOpble  oOecreynmBalOT  (opMuUpoBaHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOU JIESITEIIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble jornueckue aAeiicTBUA:



YMEHHS MCTOJIB30BaTh MPUEMBI JIOTHYECKOTO MBINIJICHUS TIPU OCBOCHHUY 3HAHMIA:
pPacKphIBaTh CMBICT XUMHYECKUX TIOHATHH (BBIACISITH MX XapaKTepHBIC MPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3h C JIPYTUMU TOHSATUSMHU), HCIOJIB30BAaTh TOHSATHS IS
OOBSCHEHUS OTIEIBHBIX (PAKTOB W SBJICHWMN, BHIOMPATh OCHOBAHHS W KPUTCPUH IS
KIacCU(DHUKAIMU XUMHYECKUX BEIICCTB W XHMHYCCKUX pEaKIHid, YCTaHABIWBAThH
MPUYUHHO-CJICICTBCHHBIC CBSI3U MEXKIYy OOBEKTaMHU H3Y4YEHHUsS, CTPOUTH JIOTHUECKHEC
paccykneHusi (MHIYKTUBHBIC, IEAyKTHBHBIC, IO aHAJIOTHH), JeJaTh BBIBOJALI U
3aKIJIIOYCHUS;

YMEHHE TPUMEHSATh B TPOIECCe IMMO3HAHWS TOHATHS (TPEIMETHBIE U
METanpeIMETHbBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HWCIIOJIB3yeMble B XUMUH,
peoOpa3oBBIBaTh ITHUPOKO MPUMEHSIEMbIE B XUMHUU MOJCIBHBIC MPEACTABICHUS —
XHMHYECKUH 3HAK (CUMBOJ DJIEMEHTA), XUMHUYecKas QopMyna | ypaBHCHHE
XUMHYECKOW PEaKIMK — MPU PEIICHUH y4eOHO-TI03HAaBATEIbHBIX 3314, ¢ Y4ETOM 3THUX
MOJICIIbHBIX TIPEJICTABJICHUI BBISBIIATh U XapaKTEPH30BaTh CYIICCTBEHHBIC MPH3HAKH
U3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIICCTB W XWMHUYCCKHX PEaKIUi, BBISBIATH
o0Iue 3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBCHHBIC CBS3W W TNPOTHBOPEYHUS B
U3y4aeMbIX TPOIECCaxX M SBICHHSIX.

BazoBble HcciienoBaTeIbcKHeE TeHCTBHSA

YMEHHE WCITOJIb30BaTh IIOCTABJICHHBIC BOIPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE€ B KA4eCTBE OCHOBBI ISl (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOpETeHHe ONbITa [0 IUIAHUPOBAHUIO, OpraHU3allUd W TPOBEIECHUIO
YUYEHUYECKUX  OKCIEpPUMEHTOB, YMEHHME HaOmoAaTh 3a  XOJAOM  IpoIlecca,
CaMOCTOSITEILHO TPOTHO3UPOBATh €ro pe3yiabrar, (OopMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, MCCIEIOBAHUS, COCTABJIATh OTYET O
poJieJIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpPATh, AaHAIM3UPOBATH U HMHTEPIPETUPOBATH HHEOOPMAIHIO
pa3TUYHBIX BUAOB W (POPM TpENCTaBICHUS, IMOJTYYaeMyH0 M3 Pa3HbIX HCTOYHHKOB
(Hay4yHO-TIONyJIIpHAs JHUTEpaTypa XUMHYECKOTO COJEP’KaHUS, CIPaBOYHBIE MOCOOWS,
pecypcel MIHTepHETa), KPUTHYECKH OIICHUBATH MPOTHBOPECUYUBYIO M HEIOCTOBEPHYIO
uHbOpMaIHIO;

yMEHHE TPHUMEHSTh pPa3jIMdHbIE METOABl M 3ampoChl MPU TOUCKE M OTOOpE
nH(OPMAITMN ¥ COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX JJISI BBHITIOJIHEHHS YIEOHBIX
M TIO3HABATEIbHBIX 3a/ad OMPENEIEHHOTO THIA, MPUOOPETEHUE OmMbITa B 00JACTH
WCIIOJIb30BaHUST  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHUE
KyJIbTypOW  aKTUBHOTO  HWCIOJB30BAaHMUSI  PA3IMYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOSITETILHO BHIOWPATh ONTUMANBHYI0 (GOpMYy MpeACTaBICHHUS WHOOpPMAIUU H
WUTIOCTPUPOBATH pPENIaeMbIe 33a4ll HECJIOXHBIMH CXEMaMH, JuarpaMMamu, APYTHUMH
dbopmamu rpadUKu U UX KOMOMHAIIUAMU;



YMEHHE HCIOJB30BaTh W  aHAJIM3UPOBATh B  Ipolecce ydyeOHOM U
MCCIIEIOBATENIbCKOM ACSITENbHOCTH HMH(OpPMAMIO O BIMSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOT0 X03SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KaroUIel NPUPOTHON Cpebl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

yMEHHUS 3aJ1aBaTh BOMPOCHI (B XOje auaiora u (Win) AUCKYCCUM) MO CYIIECTBY
o0CyXaaeMoi TeMbl, (OPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO BBHITOTHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHUS TPEICTABIATh TOJyYeHHBIE Pe3yabTaThl MO3HABATEIBHON AEITEILHOCTH
B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JeJaTh IMPE3CHTAIUIO PE3YIbTATOB BBITOJHCHUS
XUMHUYECKOT0 HJKCIepUMEHTa (JIabopaTOPHOTO OIbITa, JabOpaTOpHOW pPabOTHl IO
MCCJIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHs y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEIBHON M HCCIIEIOBATENbCKON NI€ATETbHOCTH MPHU PEUICHUU BO3HUKAIOUIUX
npo0JieM Ha OCHOBE Y4ETa OOIIMX MHTEPECOB U COTJIACOBaHUS MO3ULUN (00CYXIIeHuUs,
OOMEH MHCHHMSIMH, «MO3TOBBIC INTYPMBI», KOODPJWHAIIUS COBMECTHBIX JICHCTBHIA,
OTIpeJIeICHHE KPUTEPUEB IO OLIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PeryisiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AeliCTBUSI:

YMEHHE CAMOCTOSITEIBHO OMNpENENsATh IeNU JeATEIbHOCTH, IUIAaHHUPOBATh,
OCYIIIECTBJISITh, KOHTPOJIWUPOBATH M TIPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO
NeATeNIbHOCTh, BBIOMpaTh HamOosiee 3(h(PeKTHBHBIE CHOCOOBI pelieHus Yy4eOHBIX U
MO3HABAaTEIbHBIX  3aJa4, CaMOCTOSTEJIBHO COCTaBISITh WJIH  KOPPEKTHUPOBATH
NPEIJIOKEHHBIN alrOpUTM ACHCTBUI MPU BHINOJHEHUU 3aJaHUN C YYETOM TMOTy4YEHUS
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUSAX, OIECHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHOW 1I€JTH, YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUU 3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe npeaMeTHBIX PE3yIbTaTOB IO OCBOCHUIO 00s3aTEIIBHOTO COJIEPKAHUS,
YCTaHOBJICHHOTO JIaHHOU (enepanbHOi padoueil mporpaMMon, BBIJCISIOT: OCBOSHHBIS
oOy4JaromMMHCS Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JCHCTBUH, crielupUuIecKre s
MpeIMETHON 00iacTu «XUMUS», BUIBI ACSITEIBHOCTH IO MOTYYEHUIO HOBOTO 3HAHWS,
€ro MHTEpIpeTalnu, MPeoOPa30BaHHUIO U TPUMEHEHHUIO B PA3THYHBIX YYCOHBIX U HOBBIX
CUTYaIUsX.

K xonmy oOyuenusi B 8 kiacce mpenMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

. PacKphIBaTh CMBICT OCHOBHBIX XHMUYECKHX MOHSTHN: aTOM, MOJICKYJa,
XUMHYECKUI 3JIEMEHT, POCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS U
HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs W MOJICKYJSIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MaccoBast JOJISI XUMUYIECKOTO JIEMEHTA
B COCOWHEHWH, MOJSIPHBIH O00BEM, OKCHI, KHCJIOTa, OCHOBAaHHE, COJb,
ANEKTPOOTPUIIATEITLHOCTh, CTETICHb OKUCIICHUS, XUMHUUYECKAsl PEAKIIHs, KIaCCH(PUKAIIHSI
peaKInii: peakuy COSTUHEHUS, PEAKIIUN PA3TIOKCHUS, PEAKIINHA 3aMEIICHS, PeaKITuu



oOMeHa, 2K30- U PHJAOTEPMUUYECKUE PEaKINH, TeIIOBOM A(hPEeKT peakiuu, siApo aToma,
AJIEKTPOHHBIN €O aToMa, aToMHasi OopOuTalb, paauyc aToma, XUMUYECKas CBS3b,
MOJSIpHAsl W HENOJISIpHAs KOBAJEHTHAs CBS3b, MOHHAs CBSI3b, WOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi 107151 BelllecTBa (IIPOLIEHTHAsI KOHIICHTpAIlUs) B paCTBOPE;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH U
MPUMEHSATH 3TU MOHATHS MPU ONMCAHUM BEILIECTB U UX MPEBPAIICHUI;

. UCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY [JIi COCTaBlieHus (opmyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

. OMPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCIAMHEHUSX,
CTENEeHb OKHUCJICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, TPUHAJIC)KHOCTh BEIIECTB
K ONpeNeIEHHOMY KJIacCy COeIMHEHUH 1o QopMynam, BUJ XUMHYECKOW CBS3U
(koBaJIEeHTHAsI M MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

. packpbiBaTh cMmbich Ilepuoguueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMHUYECKHUX
3JIEMEHTOB OT UX NoyiokeHus B [leproanyeckoil cucteMe, 3aKOHOB COXPAHEHUST MaCChl
BEILIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJICKYJIIPHOTO YUY€HUs, 3aKOHA ABOTaIpo;

. OMHUCBHIBATh W XapakTepuszoBaTh TabmuuHyro Gopmy Ilepuoamueckoit
CHUCTEMbl XMMHUYECKHX DJJEMEHTOB: pa3inMvaTh TMOHATHS «TjaBHas noarpynmna (A-
rpymnmna)y u «mnobounas mnoxarpynna (b-rpynma)», maneie U OOJIBIIME TEPUOIBI,
COOTHOCHTH 00O3HAYeHHs, KOTOpble MMeroTcs B Tabmuie «llepuonuueckas cucrema
xumuueckux onemeHtoB J[. M. MeHnneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMU
CTpOEHUSI aTOMOB XWMHUYECKHX OJEMEHTOB (COCTaB U 3apsii sapa, oOlee Yucio
AJNIEKTPOHOB U PACTIPEEICHUE UX 110 AIEKTPOHHBIM CIOSM);

. KJIacCU(UIUPOBATh XUMHUYECKUE AIIEMEHTHI, HEOPTraHWYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YKMCIY M COCTAaBY YYacCTBYIOIIMX B PEAKLUUM BEIIECTB, IO
TeroBoMy 3 dexry);

. XapaKTepu3oBaTh (OMHUCHIBATh) OOINME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAasi ONMUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

. IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TIPOTEKAaHUS XUMHYECKUX MPEBPAICHUNA B Pa3IdyHbIX
YCIOBUSIX;

. BBIYUCIIATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MACChI BEIIECTB,

MAaCCOBYIO JIOJI0 XMMHUYECKOr0 3JIeMEeHTa Mo (popMysie COEMHEHHS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;

. NPUMEHATH OCHOBHBIE ONE€pPAllMU MBICIUTEIIBHON AESTEIbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, O0OOOIIeHWE, CHCTeMAaTHU3aIHio, KIACCU(UKAINIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — ISl U3y4YEHUsI CBOWCTB BEIIECTB U XHUMHUYECKHUX
peaKkiuii, eCTeCTBEHHO-HAy4YHbI€ METOAbl TMO3HAHUS — HAOJIIOJICHUE, HW3MEpPEHHUE,
MOJIEIUPOBAHUE, IKCIEPUMEHT (peaIbHBIN 1 MBICIICHHBIN );



. CIeNOBaTh  MpaBUjaM  IIOJb30BAHUS  XMMHUYECKOW  TOCYIOH U
7a00paTOpHBIM O0OpPYIOBAaHHMEM, a TaKXe MpaBHJIaM OOpalleHUs C BEIIECTBAMHU B
COOTBETCTBHM C MHCTPYKUHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX ONBITOB
M0 TMOJYYECHUI0 U COOUpAHUIO Ta3000pa3HbIX BEHIECTB (BOAOpPOAA U KHUCIOPOaA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOM MAacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, TNIAHUPOBATH U MPOBOJIUTh XUMHUYECKUE IKCIIEPUMEHTHI IO PACIO3HABAHUIO
pacTBOpPOB IIEJIOYEH M KUCIOT C MOMOLIbIO MHIMKATOPOB (JakMyc, (eHondraneuH,
METWJIOPAHX U APYTHE).

K xoHiy oOyueHuss B 9 kiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

. pacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX TMOHATUH: XUMHUYECKHIM
AJIEMEHT, aToOM, MOJIeKyJla, HOH, KaTHOH, aHHMOH, NPOCTOE BEIIECTBO, CIOXKHOE
BEIECTBO, BAJIGHTHOCTH, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCICHHS, XUMUYECKas
peakuus, XUMHUYecKas CBA3b, TEIIOBOM 3(PQEeKT peakuuu, MOJib, MOJSIPHBIA OO0BEM,
pPacTBOp, AJIEKTPOIUTHI, HEIEKTPOJIUTHI, ICKTPOJIUTHYECKAS TUCCOIHMAIIMS, PEaKIuu
MOHHOTO 0OMeHa, KaTaliu3aTop, XMMUYECKOe paBHOBEcCHE, 0OpaTUMBbIE U HEOOpaTUMBbIE
peakiuy, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMH, OKUCIHUTENb, BOCCTAHOBUTEID,
OKHCJICHHE UM BOCCTAaHOBJICHHE, aJUIOTPONusi, aM(pOTepHOCTb, XHWMHUYECKas CBS3b
(koBaJIeHTHAsl, WOHHAs, METAJUIMYECKas), KpHUCTaUIMUecKass pemeéTka, KOoppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakluu, MpeAesIbHO JOIMyCTUMAast
koHueHTpauus [IJIK BemecTna;

. WUIIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHATHH W
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BEILIECTB U UX IIPEBPALCHHUN;
. UCIIONIb30BaTh XMMUYECKYI0 CHMBOJIUKY [IJII COCTaBIICHHS (OpMYI

BEIIECTB U YPABHCHU XUMHUYECKUX PEAKIIUN;

. ONPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOTO COCTaBa, MNPHUHAMJICKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIACcCy COENMHEHMM 1o (popmynaM, BUJ XUMHUYECKON CBsi3M (KOBaJeHTHas, MOHHas,
METAJUIMYECKasi)) B HEOPraHUYECKUX COEJAMHEHUAX, 3apsA]l HMOHA MO XUMHUYECKOU
dbopMyIe, xapakTep Cpenbl B BOJHBIX pacTBOpax HEOPTaHMYECKUX COCTWHEHUH, THII
KPUCTAJJINYECKOW PEIETKN KOHKPETHOTO BEIECTBA;

. packpeiBath cMbIch [lepuonnueckoro 3akona JI. W. MengeneeBa u
JIEMOHCTPUPOBAThH €0 MOHWMAHUE: OMHICHIBATh U XapAKTEPU30BaTh TAOIHUHYIO (HOpMy
[lepuoanyeckoil CUCTEMBl XHUMHUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHSITUS «TJaBHas
noarpynmna (A-rpynma)» u «nodounas noarpynna (b-rpynma)», manbie U Oosbline
MEePUO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOAUYECKON Tadiuue, ¢
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia siApa, 00Illee YUCIO IJIEKTPOHOB U PACIPEEICHUE UX MO JEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB M UX
COCJMHEHUN B IIpe/iesiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;



. KJIacCU(UIUPOBATH XUMHUYECKHE JJIEMEHTBI, HEOPTraHUYECKUE BEIEeCTBa,
XUMUYECKHE peakiuu (M0 YKMCIY M COCTAaBY YYaCTBYIOIIMX B PEAKIUM BEIIECTB, IO
TernoBoMy 3G (PeKTy, M0 UBMEHEHUIO CTETICHEW OKUCICHUS! XUMUYECKUX PJIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATH) OOHIME U CHEeHUPUUYECKUE XUMUUYECKUE
CBOMCTBa TMPOCTBIX M CIOXKHBIX BEHIECTB, MOATBEPKAas OIMNUCAHUE MPUMEpPaMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

. COCTaBJISITb YPABHEHMSI DJICKTPOJUTHUUECKON AMCCOIMAIMU  KHUCIIOT,
mejaoued M cojied, MOJHbIE W COKpalI€HHbIE YPAaBHEHUS PEaKIMi MOHHOrO OOMEHa,
ypaBHEHUS peaKIuid, MOATBEPKAAONIUX CYIIECTBOBAHUE T€HETUYECKOU CBSI3M MEXIY
BEI[ECTBAMU PA3JIMYHBIX KJIACCOB;

. pPacKpbIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIUM
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;

. IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;

. BBIYHCIISITE OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJTFO XMMHYECKOT0 dJIeMEHTa 1Mo (opMyJie COSAUHEHUS, MACCOBYIO JIOJIO
BEII[ECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUUECKOM pPEeaKIuu;

. co0JIr01aTh TIPaBUJIa TIOJIH30BAHMS XUMUUYECKOM MOCYI0M U Ta00paTOpHbIM
o0opy/loBaHMEM, a TakKe IpaBuja OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

. IPOBOJIUTh PEAKIIMH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB pa3IMYHbIX
BEIIECTB: PACMO3HABATh OMNBITHBIM IMYTEM XJIOpPUA-, OpOMHUI-, MOAUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THUAPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS U HOHBI
U3YUYEHHBIX METAVIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOPaxX HEOPraHUYECKUX
BEILECTB;

. IPUMEHATh OCHOBHBIE ONEpPAllMU MBICIIUTEIIBHON JAESTEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHCTEMAaTU3alMIO, BBISBICHHE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — Ul W3YYEHHs] CBOMCTB BELIECTB U XUMHUUYECKHX PEAKLINH,
€CTECTBEHHO-HAYYHBIE METO/IbI TTO3HAHUS — HAOIIIOICHNE, H3MEPEHUE, MOICIIUPOBAHHE,
AKCHEPUMEHT (pEaJIbHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacon IpakTHyeckue HUcnoabn3oBanue
padoThI, HH(PPOBOro u
DJIeKTPOHHbIE JlabopaTopHbie aHAJI0TOBOI'0
HaumeHoBaHue
Ne (uugpossbie) ONBITHI, o0opynoBanusi
pa3aeyioB U TeM Konrtpoabsnbie [IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE JAeMOHCTPalluH LHEHTPA eCTeCTBEHHO
NporpamMmbl padoTbI padoThI .
pecypchl -HAYYHOM M TEXHOJI0-
ru4ecKoi Hampas-
JIEHHOCTeM
«Touka pocra»
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATHSA
JeMoHcTpanums. MynbTHIaTYMK,
3HaKOMCTBO C MaTYNK
AHAJOTOBBIM M ONTHYECKON
U (pPOBBHIM IJIOTHOCTH, AATYUK
000py/I0BaHUEM IO  TeMIepaTyphl, JaTUYUK
XUMHUH. pH, natuuk
XuUMUsI — BaKHas
JIEKTPOIPOBOAHOCTH.
o0acThb
bu6nmmoreka [IOK
€CTECTBO3HAHMS U
1.1 5 2 https://m.edsoo.ru/7f41

MPaKTUYECKO N
NEeSATEbHOCTH
YeJI0BeKa.

B37c



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

1.2

BemiectBa n
XUMHNYCCKUEC peaKHI/II/I.

15

buomoreka [IOK
https://m.edsoo.ru/7f41
B37c

JlaGopaTOpHBI OMBIT
W3mepenue
TeMIepaTrypsl

BOJIbI C TIOMOIIBIO
maTUYnKa
TeMIeparypsl U
TepMOMeETpa.

JlaT4uk TeMIiepaTypsl

JlemoHCTpanus.
Brinenenne n
ITOTJIOIICHHE TEIlIa —
MpU3HAK

XUMHYECKOW PEaKIUH.

JlaTurk TeMIiepaTypsl

JlemoHcTparms. 3akoH
COXPAHCHHUS MaCChI
BEIIECTB.

Becbl 2eKTpOHHBIE

Hroro no pazneny:

20

Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BellecTB

Bos KHe1o0o bubnuorexa [IOK  |/IleMmoHcTparmsi. [Tpubop s
2.1 Ayx- PO 6 https://m.edsoo.ru/7fAOnpenenenue OIIpeIEIICHHs COCTaBa
[Tonsitre 06 okcuaax.
1837c COCTaBa BO3/IyXa. BO3/IyXa
B a bubmorexa [JOK
onopo. [lonstue o
2.2 AOPOA 8 https://m.edsoo.ru/7f4
KHCIIOTaX M COJISIX.
1837c
JlaGopaTOpHBIN OIIBIT. JlaTunk
Bona. PactBopsl. bubmuoreka [IOK  UccnenoBanue TeMIIepaTypbl
2.3 [onsitue 06 5 https://m.edsoo.ru/7f4zaBucumoctu

OCHOBAaHUAX.

1837c

PacTBOPUMOCTU
BCIICCTB OT



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

TEMIIEPaTypPBI.

JlaGopaTopHBbIil OIBIT.
[TepechlieHHBII
pacTBop.

JlaGopaTopHBIil OMBIT.
HaGmronenue 3a poctom

JlaTunk TeMIiepaTypsl

JlaTurk TeMIiepaTypsl
[{udposoit Mukpockorn

KpHUCTAJJIOB.
JlemoHCTpamnus. JlaTyuk TeMneparypsl
B3anmopeiicteue Boasl |[laTunk pH
C MeTajutaMHu (HaTpueMm
WJTH KaJIbIIUEM).
JlemoHCTpamnus. Hatuuk pH
N3smepenne pH cpeasbl
OCHOBAHUU U KHUCIIOT.
JlaGopaTopHBIi OTIBIT. Hatuuk pH
Onpenenenne pH
OCHOBHBIE KIIACCHI bubmuotexa [[OK  [pa3JIM4YHBIX CPEL.
2.4 HEOPraHMYECKUX 11 https://m.edsoo.ru/7f41
COEIUHEHU. 837¢c JlemoHCTpanus. JlaTunk
Peaknus TEeMIIepaTypbl
HEUTpaIU3aliH. Jaruuk pH
JlaGopaTOpHBIl OTBIT. Haruuk pH

Omnpenenenne
KHCJIIOTHOCTH IOYB.



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

Hroro no pazneny:

30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucreMa XMMHYECKUX 3J1€MEHTOB
. . MenpaesieeBa. CTpoenne aToMoB. XumMuueckasi cBsizb. OKHCIUTEIBHO-

BOCCTAHOBUTEC/IbHBIC PCAKIINHA

[Tepuonnueckuii JleMmoHCTpanusi. Harunk pH
3aKOH U B3anmopeiicteue
[Tepuonanueckas bubmuoreka [IJOK  TrUApoKcHIa
3.1 CUCTEMA XUMHUYECKUX 7 https://m.edsoo.ru/7f41 nUHKA C pacTBOpaMu
anemenToB J[. 1. 837¢c KHCJIOT U IIEJIOYECH.
Menneneena.
Crpoenue atoma
JlemoHCTpanus. Jatuuk
TemnepaTtypbl TeMIepaTypbl
TJIaBJICHUS BEILECTB C
XuMH4ecKas CBS3b. MOJIEKYJISIPHOM
OKucauTenbHO- bubmorexa HOK [pELIETKOM.
3.2 8 https://m.edsoo.ru/7f41
BOCCTAHOBUTEJIbHBIE 837¢
peakuuu T JlemoHCTpanus. Hatuuk pH
OKUCTUTENbHO-
BOCCTaHOBUTEJIbHBIE
[peaKLuu.
bubmorexa [JOK
Wroro no pazgeny 15 https://m.edsoo.ru/7f41
837c
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

KoauyecTBO yacoB IIpakTuyeckue Hcnoan3oBanue
padoThI, HH(PPOBOro u
JlabopaTopHbie aHaJIOrOBOI'0
N DJIeKTPOHHbIE ONBIThI, o0opynoBanus
’ HaumeHoBaHue pa3aeioB u (uudposbie) AEeMOHCTpalUHU LeHTpa
n/ Kourpoubnbie| [IpakTnueckue
TeM NPOrpaMmbl Bceero o0pa3zoBare/ibHbIE €CTEeCTBEHHO-
n padoTbI padoThI .
pecypchl HAYYHOH U
TEXHOJIOIH-
YeCKoil HanpasB-
JeHHOCTeH
«Touka pocra»
Paspnen 1. BemiecTBo 1 XuMH4YeCKHe peaKIUH
[ToBTOpEHME U yriyodaeHue bubnuotexa [JOK
1.1 3HaHUH OCHOBHBIX pa3zesioB 5 1 https://m.edsoo.ru/7
Kypca 8 kiacca 412636
JlemoHCTpanus. Hatuuk pH
H3menenue
pH B xoxne
OKHUCJIUTEIBHO —
BOCCTAHOBHTEIILHBIX
bubnuotexa [IOK  peakmmii.
19 OcHoBHBIC SaKOHOMePHOCTI/I 4 https://m.eds00.ru/7
XUMHTCCKHX peartin 412636 JleMoHcTparmsi. JlaTuuk
TemmoBoi TEeMIIepaTypbl
s deKT pacTBOpEeHHS
BEIIECTB B BOJIC.
JleMoHcTpanus. JlaTank



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

HccenenoBanue
3aBUCHUMOCTHU
CKOPOCTH XUMHUYECKOU
peakiuuu Ot
BO3/ICUCTBUSA
pa3IUYHBIX (PAKTOPOB.

TEMIIEPaTypPhl

1.3

DJIEKTPOJIUTHYECKAS

nuccoruanyst. XuMHUYECKUE

peakiuu B pacTBOpax

bu6mmoreka [IOK
https://m.edsoo.ru/7f4

1a636

JlemoHCTpanus.
DIIEKTPOIUTHI U
HEDJICKTPOJINTHL.

JlemoHCTpanus.
Jluccoumanusi KUCoT,
OCHOBaHMH, COJIEH.

JlaGopaTopHBI OTIBIT.
Biusinue
pacTBOpuUTelN Ha
TTCCOLIMALHUIO.

JlaGopaTopHBI OTIBIT.
CuiibHBIC U ci1a0bie
AIIEKTPOJIUTHI.

JlemoHCTpanus.
3aBHCHMOCTD
AIEKTPONPOBOJHOCTH
PacTBOPOB CHIIBHBIX
AIEKTPOJIUTOB OT
KOHIICHTPALIUU HOHOB.
JleMoHcTpanus.

JlaTumk
AIIEKTPOTIPOBOJI-
HOCTH.

JlaTumk
AIIEKTPOTIPOBOJI-
HOCTH.

JlaTumk
IEKTPOMPOBOI-
HOCTH.

JlaTank
IIEKTPOMPOBOJI-
HOCTH

JlaTunk

QJICKTPOIIPOBO -
HOCTH

JlaTunk



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

Peaxkiyu noHHOTO
oOMeHa.

HIICKTPOIIPOBOTHO
CTHU

JlaGoparopubiii onbIT. JlaTunk
Peakuuu oOMmeHa AJIEKTPOIPOBOJIHO
MEXIy pacTBOpaMu.  CTH
Jatuuk pH
Hroro no pazneny 17
Paznen 2. HemeTauibl U UX cOeIMHEHUS
€MOHCTpAIIHSL. aTYnK
OO0rast XapakKTepUCTHKA bubnuoreka [JOK i/II 3vie TS ! il CKTDOIIDOBOIHO
HU JICKTPOIIPOBOTH
2.1 | xumuueckux nemeHToB VIIA- 4 https://m.edsoo.ru/7f4 sz . POTIPOEOA
CBOMWCTB COJISTHOM CTH
rpynnsl. ['agoreHst 1a636
KHUCJIOTBI. JlaTuuk pH
JlemoHCTpanus. JlaTumk
OO6mras xapakTepucTuKa N3yuenne AIIEKTPONPOBOTHO
bubnuoteka [JOK . .
XUMHUYECKUX dJIeMeHTOB VIA- CBOWCTB CEpHOM CTH
2.2 . 6 https://m.edsoo.ru/7f4
rpynmnbl. Cepa u eé 1636 KUCJIOTBI Jlatuuk pH
COeIMHEHUs JlaTunk
TeMIIepaTypbl
JlemoHCTpanus. JlaTamk
W3yuenue DJIEKTPOIPOBO/I-
CBOMCTB BOJHOTO HOCTH
OO01as XxapakTepucTuKa
bubmunoreka IIOK pactBopa Jlatuuk pH
XUMHYECKUX dJIEMEHTOB VA-
2.3 7 https://m.edsoo.ru/7f4 aMmMuax.
rpymmbl. A30T, pochop u ux
12636
COEIMHEHUSI.
8 JleMoHcTpanus. Jlatunk pH
OO6pazoBanue coneit |[[laTunk

AMMOHU.

HIIEKTPOTIPOBO/I-



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

JlemoHCTpanus.
N3yyenue
CBOICTB a30THOM
KHUCJIOTHI.

JlaGopaTopHbIit
OIIBIT.

Ornpenenenue

MOYCBUHBI.

aMMMA4YHOU CEJUTPHI U

HOCTH

JlaTunk
DJIEKTPOIIPOBO/I-
HOCTH

JlaTuuk pH

JlaTumk
AIIEKTPOTIPOBOJI-
HOCTHU

OO01as XxapakTepucTuKa

bu6moreka [IOK
XUMHAYECKUX 351eMeHTOB |V A-
2.4 . 8 https://m.edsoo.ru/7f4
CpYIIbl. YTIEpOad U KPEMHHI
1a636
1 UX COeTUHECHHUS.
Hroro mo pazgeny 25
Pa3znen 3. Mera/iibl M X COeANHEHUS
JlemoHCTpanus. Jlatuuk pH
BzaumonelictBue
HaTpusl C BOJAOM.
JlemoHCTpanus. JlaTunk
bubmnoreka IIOK B3auMoneicTaue AJIIEKTPOIPOBOIHO
3.1 OO1Me cBO¥icTBAa METAIOB 4 https://m.edsoo.ru/7f oxcuaa CTH
412636 KaJIbLIHS C BOJOM. Jlatuuk pH
JIleMoHcTpanus. JlaTamk
HccrnenoBanue AIIEKTPOIPOBOIHO
CBOICTB CTH



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

SKECTKOU BOJIBI.

JlaGopaTOpHBIN OIIBIT.

JlaTuuk pH

BzaumoneiictBre
W3BECTKOBOM BOJbI C |[[laTumk
YTJIEKHCIIBIM Ta30M.  PJIEKTPOIIPOBOIHO
CTH
JlaTuuk pH
Baxneiime MeTamibl U UX bubmmorexa TIOK
3.2 — 16 https://m.edsoo.ru/7f
412636
Wroro mo pazueny 20
Paznea 4. KpaTkuii 0030p BaxkHelIIMX OPraHUYeCKUX BellecTB
4.1 | Opranuueckasi XuMHsI. 1
[IpenenbHbBIC YTIAEBOIOPOIBI.
4.2 Ankanbl. HenpenenbHbie 1
' YIIIEBOIOPOIBI: AIKEHEI U
AJIKUHBI.
JlemoHCTpanus. JlaTamk
N3ydeHne CBOWCTB  PJIEKTPONPOBOJIHO
YKCYCHOM CTH
Crnuptsl. KapOoHOBBIE ACHOTRL. Hataik pH
4.3 | kucnotbl. CnoxxkHbie 3(pUpHI. 1
DL JlemoHCTpanus. JlaTunk
P PactBopeHue TeMIIepaTyphbl.
[JIMIEPUHA B BOJIE. JlaTunk
OMTUYECKOUN
MJIOTHOCTH.
4.4 | Yraesogsl. ['mroko3a, kpaxmai, 1



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

LEIUII0I03a. AMUHOKHUCIOTBHL.

benku.
Uroro no pazaeny 4
Pazgea 5. Xumus v oKpy:Kaomasi cpeaa
JlaboparopHsblii oneIT. |JlaTunk
IAHaJIn3 BOJBI. ONITHYECKOMU
MIOTHOCTH.
bubnuoreka [JOK JlaTuuk pH
BemectBa 1 MmaTepuaibl B )KU3HU
5.1 qeTOBCKA 2 https://m.edsoo.ru/7f4
1a636 JTaGopaTopHbIii ONKIT. JlaTynk
/AHaTTU3 TMTOYBHI. ONTUYECKOM
MJIOTHOCTH.
JlaTuuk pH
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kounrpoabubie| IIpakruyeckue uupposbie
n/n Bcero H3Y4YeHH S
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
1 [Ipenmer xumuu. Posb xuMuu B )KU3HU 1 bubmmoreka [{OK
yesoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 | IloHatue o MeTo1aX MO3HAHUS B XUMHH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuia paboTsl B
3 | mabopaTopuu u MPUEMBI OOpaIEHUS C 1 bubmorexa OK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTI0OBAHUEM))
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHusi CMecen. https://m.edsoo.ru/ff0d26ca
5 [TpakTtruueckas pabota Ne 2 «Paznenenue cmeceit 1 bubnuoreka [IOK
(Ha IpUIMEpEe OYMCTKH TTOBAPSHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 | ATOMBI H MOTEKYIEI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 | [IpocThie U CIOXKHBIC BEIIECTBA 1 Bubmorexa OK
https://m.edsoo.ru/ff0d2a6¢c
9 | ATOMHO-MOJIEKYJISIPHOE yueHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEUIECTB.
10 | Xumunueckas popmyna. BageHTHOCT aTOMOB 1 bubmorexa LIOK

XUMHWYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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
https://m.edsoo.ru/ff0d2eae

1 OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS bubnmoreka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B bubmmoreka [{OK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 |K . Moas. M
0JIMYECTBO BemlecTBa. Moub. Mossipaast macca httos://m.edsoo.ru/ff0d5230
14 DOuU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XHAMHUYECKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBHs MPOTEKAHNUS XUMUYECKHUX bubnuorexa [JOK
peakumit https://m.edsoo.ru/ff0d3al6
16 3aKk0oH COXpaHEHUs MAaCChl BEIIECTB. bubmuorexa [JOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koardecTBa, MacChl BEIIECTBA MO bu6moreka [IOK
YpPaBHEHUSAM XUMHUYECKUX PEaKIUN https://m.edso0.ru/ff0d5708
Knaccudukanus XuMuueckux peakiuii bubmuorexa [JOK
18
(coenuHeHMs, pa3IoKEHUs, 3aMEeIIEHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [JOK
O00011eHre U cucTeMaTU3alis 3HAHUI https://m.edsoo.ru/ff0d40c4
Kontponbhas padota Ne 1 mo teme «Bemectsa u bubnuoreka [JOK
20
XUMHUUYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTaB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U TIPOCTOE Beﬂy;(CTBO bubmmorexa [IOK
PO P B ' https://m.edsoo.ru/ff0d448e
O30H
Ou3nyecKue U XUMHUYECKHE CBOMCTBA KUCIOPOIa
22 | (peakuuu okucneHus, ropenue). [lonstie 06 bubmiorexa LIOK
peaxtt » TOP ' https://m.edsoo.ru/ff0d4614
OKCHIaX
23 CriocoOblI mosTyueHust KUCJI0po/ia B 1a00opaTopuu bubnunoreka [JOK

" NPOMBIIIJICHHOCTH. HpI/IMeHeHI/Ie KHCJIOpoda

https://m.edsoo.ru/ff0d497a
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TemmoBoit 3¢ (hekT XUMHUECKON peaKinu,

24 IIOHATHUEC O TECPMOXUMHUYCCKOM ABHCHUU, 3K30- BH6HH0TeKa HOK
p P ’ https://m.edsoo.ru/ff0d4790
1 SOHAOTCPMHUUYCCKUX PCAKIUAX
o5 TormBo (HedTh, yroib 1 MeTaH). 3arpsi3sHEeHHE bubnuorexa [JOK
BO3/1yXa, CIIOCOOBI €ro MPeJ0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
[Tpaktuyeckas padora Ne 3 o teme «Ilomydenue
26 | 1 coOmupaHue KUCIOpoaa, U3YIEHUE Er0 bubnmorexa LOK
NP PO, H3yH https:/m.edsoo.ru/ff0d4ae?
CBOMCTB»
97 Bonopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuorexa [JOK
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bu6moreka [IOK
[Ipumenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 | TIlo € 0 KHCJIOTax M CO
TUITHE O KHCTIOTAX 1 COJBIX https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30 | C 0 0
MOCOOBI TTOJIYYeHHsI BOJOPO/Ia B TAOOpaTOpUH httos://m.edsoo.ru/FfodAddo
31 [Tpaktruueckas padota Ne 4 o teme «Ilonydenue bubnuoreka [IOK
1 coOupaHue BOJIOPOa, U3yUCHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
N bu6mmoreka [JOK
32 M i 00BE .3 A
OIUIPHBI ODBOM [E30B. JAROH ABOTAAPO https://m.edsoo.ru/ff0d542e
Breruucnenus 06b€Ma, KOJMYECTBA BEIIESCTBA
33 | raza mo ero U3BECTHOMY KOJINYECTBY BEIIECTBA bubmorexa HOK
. y y pett https://m.edsoo.ru/ff0d55a0
Wik 00bEMY
Brruncnenus 005EMOB ra3oB 10 ypaBHEHHUIO
34 €aKIIMK Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
bearh . https://m.edsoo.ru/ffod5708
OTHOIIICHUH Ta30B
35 | ®usnyeckue ¥ XUMUYECKHE CBOMCTBA BOIBI bubmorexa HOK

https://m.edsoo.ru/ff0d587a
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bubmuoreka [JOK

36 | CocraB ocHoBanuil. [lonaTue 00 mHIMKATOPAX htts://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIe U
37 HeHacmmepHHme II))aCTBopLI. MaccoBas 105 brbmmorexa LOK
https://m.edsoo.ru/ff0d5b40
BEILECTBA B pPacTBOPE
[Ipaktudeckas padora Ne 5 o teme
38 <<1?IpI/IFOTOBJICHEC PacTBOPOB € ONpeAeTEHHOM bubnrotexa LIOK
. . N https://m.edsoo.ru/ff0d5eba
MaccoBOM JI0JI€il paCTBOPEHHOTO BEILIECTBAY
39 KonTponsnas padora Ne 2 no teme «Kucnopos. bubnuorexa [JOK
Boaopon. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tony4yeHue u XUMHYECKHE CBOMCTBA KHCIIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 | [lony4yeHre 1 XUMHUUYECKHE CBOMCTBA OCHOBAHHI Bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 | TlonyvyeHue U XUMUYECKUE CBOICTBA KUCIOT Bu6mmorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIOCOObI bubnnoreka [JOK
MOJIY4YEeHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTiueckas pabota Ne 6. Pemenue
47 3KIZJHepI/IMeHTaJ'Il:;HBIX 3aga4 1o reme «OCHOBHBIE bubmiorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHMUECKUX COCAMHEHUI»
48 | I'eneTnueckas cBsI3b MEXAY KJIacCaMU bubnuoreka [IOK
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HEOPraHWYECKUX COCTMHEHUI

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

49 | O0o0O0ueHue U cucTeMaTu3alusa 3HaHUI bubmorexa LIOK
m I https://m.edso0.ru/00ad9cb?2
50 KonTpomasnas padora Ne3 mo teme "OCHOBHBIE bubnuorexa [JOK
KJIaCChl HEOPTraHUYECKUX COCTUHECHH" https://m.edsoo.ru/00ad9ela
[TepBBIe MOTBITKA KJIACCU(PUKAITUN XUMUYECKUX
51 | onementos. IloHsaTue o rpymnmax cXoaHbIX bubmmorexa [TOK
’ pyn https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bubmmoreka [{OK
52 | cucrema xumudeckux snmementoB /1. U.
https://m.edsoo.ru/00ada52c
MeneneeBa
53 | Ilepuonabl, IPyYIIIBI, TOATPYIIIIEL bubmorexa LOK
P > TPYIIIBL, Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bubnuoreka [IOK
MzoTtomsr https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB
55 | snementoB Ilepnomnueckoii cucrtemsr 1. 1 bubmorexa LOK
P o https://m.edsoo.ru/00ada6hbc
Meupeneena
XapakTepucTHKa XUMHUUYECKOTO JIEMEHTA T10 €T0
56 | momoxkenuro B Ilepuoanueckoit cucreme J[. U Eubmorexa HOK
p o https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproanueckoro 3aKoHa s
57 a3BUTHUA HAyKHU U IpakTuku. [. 1. MeHnneneeB Bubmorexa OK
p L Y p o https://m.edsoo.ru/00ada96e
— Y4&HBIi, MeJaror u rpaxJIaHuH
DNEKTPOOTPULIATEIHHOCTh ATOMOB XMMHYECKHUX
58 | snemenrtos/ Beepoccuiickas mpoBepoyHast bubmnorexa [IOK
p poBEp https://m.edsoo.ru/00adaab8
pabota
59 | HMonHas XxuMHUYECKas CBS3b bu6mmoreka [JOK
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https://m.edsoo.ru/00adac34

60 | KoBaneHTHas mossipHasi XUMAYECKAas CBS3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 | KoBaneHTHas HEMOJIIPHAS XUMUYECKas CBSI3b 1 bubnuorexa LIOK
https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 | Crenems oxucierms L https:// m.edSO(])_.[ ru/00adae28
63 | OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITUU 1 brbmmorexa [OK
https://m.edso0.ru/00adb076
bubmuorexa [JOK
64 | OKHCITUTEIIN U BOCCTAHOBUTEIIN 1 httos://m.e dSO(E.Iru 100adb076
65 KonTpossnas padora Ne 4 no teme «Ctpoenue 1 bubnuoreka [IOK
aToMa. XMMHUYECKasi CBSI3b https://m.edsoo.ru/00adb486
66 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHBIit ypok. O606£ueHHe u 1 bubnuoreka [JOK
cHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoaunyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne i/ Tema ypoka Konrtpoabubie | IlpakTuueckue
Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
bubmmoreka [{OK
1 [Tepuoanueckas cucTeMa XUMHYECKUX 1
https://m.edsoo.ru/00adbh59e
anemenToB J. 1. Menaeneera
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK
. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padorta Ne 1 o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMuuecKuX peakiuii 1 bubnuoreka [JOK
10 Pa3JIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM
bubnuoreka [JOK
7 peakuuu. [IoHITHE 0 TOMOTCHHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE O XUMHUYECKOM PAaBHOBECHUHU.
bu6mmoreka [JOK
8 @DakTopHI, BIUSIOUINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKuun U MOJIOXKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHYECKON
10 mucconuanyu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubnmorexa LOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUN 00 bubmmorexa [TOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
bu6mmoreka [IOK
15 O060011IeHne e 7|
ODHICHHE 1 CHCTEMATHAIIA SHATHH https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kontponsnas padora Ne 2 o teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Bubmorexa OK
p A HHAHHA: https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO011as XxapakTEpUCTHKA TaJIOTEHOB.
18 Xnﬁnqecfne CBI())ﬁCTBa Ha IpUMepe bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposonopoa. CossiHast KMCIIO0TA, bubnuoreka [IOK

XUMHWYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK

20 «ITonyuyeHue COJITHON KHUCIIOTHI,
" N . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHYECKUX PEAKIIAI, €CIIN OQUH U3 bubnmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
9 OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Hax0>1<p SHUE Cephl I/I(beé coe I/IHeI})H/H?I B bubnmorexa [JOK
! P UH https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CePhI
24 CepoBogopo, cTpoenue, pusndeckre bubmuorexa [JOK
Y XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (bu3UYecKre U XUMUYECKHE CBOMCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIInH, JIekKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubnuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIolllel cpeabl COeAMHEHUIMHU
cepbl
97 Brruncnenne maccoBoii 10U BBEIXOa bubnuoreka [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHUKA SIIEMEHTOB
bu6mmoreka [JOK
28 VA-rpynmnsl. A30T, paclipoCTpaHEHHE B

npupone, (I)I/BI/I‘-ICCKI/IC U XUMHUYCCKUC

https://m.edsoo.ru/00adeeab
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CBOICTBa

AmMHuak, ero pu3nvecKue u

29 XUMHYECKHE CBONCTBA, MOJIYICHUE U bubmorera [JOK
’ v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o reme
30 «[lonyueHne aMMHuaKka, U3y4eHHUE €ro bubmmorera [JOK
e ek https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHHSI B KQUeCTBE MUHEPATHHBIX

32 o0peHuil. XUMHUYECKOE 3arps3HEHHE bubmorexa TOK
YAODP N P https://m.edso0.ru/00adf518
OKpPY)KAFOIIEeH CpeJIbl COSAMHCHUSIMH
azoTa
Docdhop. Oxenn bocdopa u

33 (fpocg)o pHaﬂ KI/ICJ'I((l))Ta q)qn/[l)m(q\glme u Bubmmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XHUMHYCCKHE CBOHCTRA, MMOTyICHUE
Hcnonws3oBanue GocdaToB B Ka4eCTBE

34 MHHEPAJIbHBIX YI00PECHHIA. bubnuoreka [JOK
3arpsi3HeHUE IPUPOJTHOUN Cpeibl https://m.edsoo.ru/00adfc20
dhocdaramu
VYriepo, pacpocTpaHeHUE B

35 Ipu 5;@ gmﬂzecxrl)/le 1 XUMHUYECKHUE bubmotera [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHUUYECKHUE CBOMCTBA. JKOJIOTUYECKUE bubmuoreka [JOK

pOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepoaa (1V)

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



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00adfebe

bubmuoreka [JOK

37 YTOMbHA KNCTOTA it € cOn https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHas peakuus Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauaNbHBIE IOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubnmorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTiepo/ia
40 Kpemuuii u ero coeannenus bubamorera LOK
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUS
KonTtponbras padorta Ne 3 o teme

42 «Baxnelimue HeMeTauIbl U UX bubamorera LOK

https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO01ast XapaKTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJUJIOB.

43 Metannnyeckas CBSI3b U bubnmuoreka [JOK
METaJUNIMYECKasl KpUCTaUTMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBa
METaJJIOB
XUMUYECKUE CBOWCTBA METAIIJIOB.

44 DNEKTPOXUMHUUECKUN Psi/l HAMPSDKEHUN Bu6mmorexa LIOK

https://m.edsoo.ru/00ae1156
METaJJIOB
45 O61ue crnocoObl MOTy4YeHUS bubnunoreka [JOK

meTaioB. CIuraBel. BeraucieHus mo

https://m.edso00.ru/00ae1156
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YPABHEHUSIM XMMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB COJEPIKUT

MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Bubnuotexa LIOK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
41 [enotmbie meTar el https:// m.edSO(])_.[ ru/00ael4b?2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubnmorexa LHOK
https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubmuorexa [JOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxxnenmme coeqUHEHNS KBTI bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH
59 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmaorexa HOK
yerpaners” https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 Adtiomuiii https:// m.edsoc%.I ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Teeso bubnuoreka [JOK
https://m.edso0.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJIH JKETIe3a bubnunoreka [JOK
(1) m xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o001IcHNEe B CHCTEMAaTH3alKs 3HAHUIT
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59

[Ipaktudeckas padora Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
«Baxnenmnine MeTalIbl U UX
COCTTUHCHUS

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

60

Boruncnenus no ypaBHEHUAM
XMUMHMUYECKUX PEaKLUi, eCIU OJUH U3
peareHToB JaH B U30BbITKE WU
COJIEP’KUT IpUMecH. Beruncienus
MaccoBOM JIOJIU BBIX0/1a IPOAYKTa
peakuuu

bubmmoreka [{OK
https://m.edsoo.ru/00ael 750

61

O00011IeHNE U CUCTEMATH3ALMS 3HAHUHA
o TeMe «BaxHenIe MeTauIbl U UX
COEIMHEHUSY.

62

KonTtponbras padota Ne 4 o teme
«Baxuenime MeTaUIbI U UX
COEIMHEHUSY.

63

Opranuueckasi XuMusl.

64

[IpenenvHble yriieBOAOPObl. AJIKAHBI.
HenpenenbHbie yriieBo10poIbI:
aJIKEHBI U aJKUHBI.

65

Cruptel. KapOOHOBBIE KUCIIOTHI.
Crnosxubie 3¢upsl. XKupsl.

66

Yraesogpl. ['noko3a, kpaxmai,
LIEJUTI0I03a. AMHUHOKHUCIIOTHL. benku.

67

Bemiectsa u marepuaisl B
IOBCEAHEBHOM )KM3HU YEIJIOBEKA.
XHUMHUYECKOE 3arpsA3HEHUE
OKpYKaroILen CpeJibl

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

68 Posnb xumuu B perieHun 1 bubnuorexa [JOK
HKOJIOTUYECKUX MTPOOIIeM https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



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

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBSA3BATEJIBHBIE YUYEBHBIE MATEPUAJIBI JISA YHAHIETI'OCS:

* Xumus: 8- kiacc: 0a30BbId ypOBEHb: YU4eOHMK; 5-¢ u3laHue, nepepadboraHHoe, §
kinacc/ INabpuensu O.C., OctpoymoB WN.I'., CnaakoB C.A. AkiuoHepHOE OOIIECTBO
«M3narenscTBO «IIpocBemenuey.

» Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.

AxmmonepHoe o0mectBo «M3marensctBo «lIpocBenieHue.

METOJIUYECKHUE MATEPHUAJIbI IJIS1 YUUTEJIA:

» Xumus. 8-9 kimaccel. ba3oBbiil ypoBeHb. MeTon4YecKie PEKOMEHIAINN K YIeOHUKaM
INa6puensna O.C., Octpoymona WN.I'., Cnaakoa C.A. M.: Ipoda.

* I'abpuensn O. C., BockoOoitnukoa H. II., fAmykoBa A. B. HacronbHas knHura
yuurtens. Xumus. 8 Ki1.: Metoaudyeckoe nocooue. - M.: JIpoda.

» I'abpuensu O. C., OctpoymoB U. I'. HacronbHast kuura yuumrens. Xumusa. 9 Ki.:
Mertoaudeckoe nocodue. - M.: JIpoda.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbHbl CETH
NHTEPHET:

* [lopran dbynmamenTanbHOro XumMudeckoro oopazosanust ChemNet.

« Xumnueckas nHpopmalmonHas cetb: Hayka, oOpa3oBaHue, TEXHOJIOTHH
http://www.chemnet.ru

* EcTecTBEHHO-Hay4YHbIEC SKCTIEpUMEHTHI: Xumus. Koiutekuusa Poccuiickoro
obmieoOpa3oBareapHOro oprana http://experiment.edu.ru

* Becepoccuiickast omuMIiAaza IMIKOJIBHUKOB 10 Xumuu http://chem.rusolymp.ru

» Opranuyveckasi XUMHs: JJIEKTPOHHBIN YI4EOHUK JJIsl CPEIHEN IITKOJIbI
http://www.chemistry.ssu.samara.ru

 JlucTaHIIMOHHAS OJIUMITMAJIA IO XUMHUHU: TEJIEKOMMYHUKAIIMOHHBIN 00pa3oBaTeIbHbBIN
npoekT http://www.edu.yar.ru/russian/projects/predmets/chemistry

® HI/ICTaHHI/IOHHHe 9BPUCTHYCCKHUC OJIUMITHNAABLI 110 XUMHH
http://www.eidos.ru/olymp/chemistry

 3anuMarensHas xumus http://home.uic.tula.ru/~zanchem

Xumust 11 BeeX: yueOHo-nHpopmanmonHsenid cait http://kontren.narod.ru
http://bolotovdv.narod.ru

» OHNIaliH-CIIPaBOYHHUK XUMHYECKUX d1emeHToB WebElements
http://webelements.narod.ru

* Caiit «BupryanbHas xumMudeckas mkosa» http://maratakm.narod.ru

» Xumuaeckuit moptan ChemPort.Ru http://www.chemport.ru

* Xumusi: Matepuansl «Bukuneann» — cBOOOHOM SHITUKIONCIUN
http://ru.wikipedia.org/wiki/Xumus



http://www.chemnet.ru/
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
http://maratakm.narod.ru/
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
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