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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMuu Ha YpoBHE OCHOBHOI'O 00IIEr0 0Opa30BaHUs COCTABIICHA
HAa OCHOBE TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeabHOU
IporpaMMbl OCHOBHOroO o0Ouiero oOpasoBanus, npeactaBieHHbix B PI'OC 00O, a
TaK’K€ Ha OCHOBE (penepanbHOM padouyell ImporpaMmbl BOCHUTAHUS U C YYETOM
KOHLICTIIMYA TpenofaBaHus Y4eOHOro mpenMera «XuUMHs» B 00pa3oBaTeNbHbBIX
opranu3anuax Poccuiickon denepanuu.

[Iporpamma 1o xumMuM Aa€T MNPEACTaBICHUE O LENsAX, OOLIel cTpaTeruu
oOyueHus, BOCHUTAHMS U Pa3BUTHS O0YUAIOMINXCS CPEACTBAMH YYEOHOTO MpEaMeETa,
yCTaHaBIMBaeT o00s3aTelIbHOE MPEIMETHOE  COJEp)KaHue, MpelycMaTpUBaEcT
pacmpenesieHne €ro Io KijaccaM M CTPYKTYpUpOBAaHHME II0 pasjiesiaM M TeMaMm
IporpaMMbl 1O  XUMHUH, ONPEIEISAET KOJIMYECTBEHHBIE W  KaueCTBEHHbBIC
XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yYEHHS
XUMHUU C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTHKU Y4E€OHOrO
npolecca, BO3PacTHBIX OCOOEHHOCTEH OO0y4arouuxcs, OINpeAessieT BO3MOXKHOCTU
npeaMera s peanu3alud  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0Opa3zoBaTeILHON MpOrpaMMbl HA YPOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHuUs, a TaKKe
TpeOOBaHMI K pe3ynbTaTaM 00y4€HHsS XUMHUU HAa YPOBHE L€ U3ydyeHUs MpeaMeTa
U OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHON JEATEIBHOCTH OO0YydYaromerocs Io
OCBOCHHIO YUYEOHOTO COJICP>KAHMUS.

3HaHME XHMMHMH CIYXXUT OCHOBOM i (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeAcTaBiIeHU 0 MaTEPUATILHOM €JUHCTBE MHUPA, BaKHYIO POJIb
UrparoT GopMUpyeMble XUMUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 SBOJIOLUHU BEIIECTB B MPUPOAE, O MYyTIX PELIEHHUs NOOATbHBIX MpodiIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CBIPHEBOW, DHEPIETUYECKOM, IHUILEBOM U
9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyenune xumuu:

CIIOCOOCTBYET pealin3aliii BO3MOKHOCTEN ISl CaMOpa3BUTHUS U (POPMUPOBaHUS
KYJIBTYPbI JINYHOCTH, €€ 00111el 1 (PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIIUICHUS UM TBOPYECKUX CIIOCOOHOCTEM
OoOy4JaronMxcsi, HABBIKOB UX  CaMOCTOSITENIbHOW  y4yeOHOM  JesATeIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M  HCCIEAOBATENIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM )KM3HU, TaK U B MPO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HaKOMUT CO CHeUU(UKON HaydHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IJVIsia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;

crocoO0CTBYeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTeCTBEHHO-
-HAYYHBIM 3HAaHHSIM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTMYECKOE
oOpa3oBaHue 00yJarONTUXCsl.

JlanHple HampaBieHHs B OOYYEHHMM XHUMHH OOECIEUMBAIOTCSA CHEIUPUKOIM
collepKaHUsi ~ y4eOHOro  MIpeAMeTa,  KOTOpbId  SBJISIETCS  MEJarorH4YecKu



allalITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKM XMMHU Ha OMPEICIEHHOM JTame e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIEro oOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATHUM XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHM W HEKOTOPBIX  OTACJIbHBIX 3HAYMMbBIX  ITOHATHI
OPraHUYECKON XUMUH.

CTpykTypa colepkaHus NporpaMMbl MO XUMHHU CHOPMHUPOBaHA HA OCHOBE
CUCTEMHOr0o mnojaxoaa K e€ u3ydyeHuro. ColepikaHHe CKIaAbIBAETCA W3 CHCTEMBI
MOHATUM O XMMHYECKOM BJIEMEHTE U BEILECTBE U CUCTEMBI MOHITUH O XMMUYECKOU
peakiuu. OO0e O3TH  CHCTEMBl CTPYKTYPHO OpPraHM30BAaHBI [0 TMPUHIUITY
MOCJIEOBATEIBHOIO Pa3BUTUSL 3HAHUI HA OCHOBE TEOPETHUYECKHUX IPEACTABICHHIMA
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHU O CTPOECHUM aTOMa U XUMUYECKOH CBS3H;

— IPEJICTaBICHUN 00 3IEKTPOJUTUUECKOM AUCCOLUALINY BEIIECTB B pacTBOpaXx.

Teopernueckue 3HAHUS  PACCMATPUBAIOTCI HA OCHOBE  AMIIUPUYECKHU
MOJIyYEHHBIX M OCMBICIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOIO
YPOBHS K JIpYIOMY, BBIIOJHSISI (PYHKIIMM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS U MOJYYEHUS H3YYaeMbIX
BEILIECTB.

OcBoeHue mOporpaMMbl 1O  XUMHUM  CIOCOOCTBYET  (DOPMUPOBAHHIO
MPEJICTABJICHNS O XMMUYECKON COCTABIISIIOLIEN HAYyYHOM KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOUN MPHUPOJBI, [IEHHOCTHOI'O OTHOUIEHUS K HAYYHOMY 3HAaHHUIO U METOJaM
MO3HaHUA B Hayke. M3ydyeHue XuMuu MpOUCXOAUT C MPUBJICUEHUEM 3HAHUHN U3 paHee
M3YYEHHBIX Y4eOHbIX MpeaMeToB: « Okpyxaromuii Mup», «buosorus. 5—7 kiacce» u
«Du3uka. 7 Kmace».

[Tpu n3ydeHun XuMUM NMPOUCXOAUT HOPMHUPOBAHNE 3HAHWN OCHOB XUMUUYECKON
HAayKH KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON AEsITeNbHOCTU
YyeJioBeKa M KaK OJIHOTO M3 KOMITOHEHTOB MHMPOBOM KYyJIbTYpbl. 3ajgada y4eOHOro
IpeMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHMM — Ba)KHEUIINX
(bakToB, TOHATHI, 3aKOHOB U TECOPETUUYECKUX TMOJIOKEHUM, TOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKH, B IPUOOIIEHUU K HAYYHBIM METO/1aM
MO3HAHUA TMPU U3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B (GOpPMHUPOBAHUU U
Pa3BUTHHU MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUH B YYEOHO-TIO3HABATEIBHOU U
y4eOHO-UCCIEeI0BATENbCKON  JESTENbHOCTH, OCBOCHMHM MpaBWJI  0€301acHOro
oOpallleHus C BEeIeCTBAMHU B TIOBCETHEBHOM KU3HU.

[Ipy m3ydyeHHHn XMMHU HA ypOBHE OCHOBHOTO OOIEro OOpa3oBaHMs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHE 111, KaK:

— (¢opMupoBaHHE MHTEIUIEKTYyaJbHO pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSATEIBHOMY NPHUHATHIO PELICHUM,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;



— HaIpaBJIEHHOCTh O0YyUEHHUS HA CUCTEMATUYECKOE PHUOOIICHHE 00yUarOIINXCs
K CaMOCTOSTEJIbHON MO3HABATEIbHON AESITEIbHOCTH, HAYYHBIM METO/IaM TMO3HAHMS,
bopMHPYIONTUM MOTHBAIIIO W PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycloBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO O00YYarOIUMUCS
OMbITa Pa3HOOOPA3HON JEATETPHOCTH, MO3HAHWA U CAMOIIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE JJIS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (QopmupoBanue o00meld (YHKIHMOHAIBHOW ©  €CTECTBEHHO-HAYyYHOM
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHUN OOBSCHATH M OIICHUBATH SIBJICHHS OKPYKAIOIIETO
MUpA, UCTIONB3YS 3HAHUS U ONBIT, MOJYYEHHBIE TPU U3YUYEHUU XUMUH, TPUMEHATH X
[P pelIeHuu IpobiieM B MOBCEIHEBHOM KU3HU U TPYIOBOM JESTEIbHOCTH;

— (opMupoBaHue y 00y4aromuxcsi T'YMaHUCTUUYECKUX OTHOIICHUM, MOHUMaHUS
[EHHOCTH XUMHUYECKUX 3HAHUN JJIsi BBIPAOOTKH HSKOJIOTHYECKH I1eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOU JACSATEIBHOCTH B IEISX COXPAHEHHS CBOETO 37I0POBBS
Y OKPY’KAIOILEW IPUPOJHOMN CPELBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MpOo(uiist 1 HapaBJIECHHOCTHU JaJbHEUIEero 00y4eHusI.

OO6m1ee 4nciio 4acoB, OTBEAEHHBIX JIJI U3YUYEHUS] XUMUHM Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).

COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/IbHbIC XUMUYECKHUE OHATHSA

[Ipeamer xumuu. Poib XMMHU B KWU3HM YEJIOBEKAa. XUMHS B CHUCTEME HaYK.
Tena u BeniecTBa. GU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE BEILIECTB.
ITonaTne o Metomax mo3HAHWS B XHUMHMHU. UHcTele BemiecTBa M cMecH. CIOCOOBI
pa3aeneHust CMeCcen.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE HIeMEHThl. CHMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHTEIbHAs aTtoMHass Macca. OTHOCUTEIIbHAs
MOJIEKYJIsIpHasg macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Mons. MonspHas macca. B3auMOCBS3b KOJIMYECTBA,
Macchbl M 4HClIa CTPYKTYpHBIX €IUHMI] BemiecTBa. Pacu€tel mo dopmynam
XUMHYECKUX COCINHCHHH.

OuU3NYECKNEe U XUMUYECKUE SIBJIICHUS. XMMHUYECKasl peakius U €€ IMPU3HAKHU.
3aKOH COXpaHEHHMsI MAacChl BEHIECTB. XWMHUYecKkue ypaBHeHus. Kmaccudukamms
XUMUYECKUX PEAKINH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHHSI, 0OMEHA).

Xumuueckuiui IKcnepumenm:



3HAKOMCTBO C XUMHUYECKON MOCYAO0W, MpaBWIaMH padOTHl B JIabOopaTtopuu U
npuéMamMu oOpalleHusi ¢ J1abopaTOpHBIM OOOpPYIOBAaHUEM, U3YUCHHE U OMHCAHHE
bu3MUecKkuXx  CBOMCTB  00pa3lloOB  HEOPraHUYECKHX  BEUIECTB, HaOJI0JIeHUE
busnyeckux (MIaBjIeHUE BOCKA, TassHUE JIbla, pACTUPAHUE caXxapa B CTYIKE, KHIICHUE
U KOHJEHCAIUsl BOJbI) U XUMHYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE MEIHOU
MPOBOJIOKH, B3aUMOJICHICTBHE MeJia C KUCTIOTOW) SIBJICHUM, HAOIIOJICHUE U ONUCAHUE
MPU3HAKOB  MPOTEKaHUS  XUMHUYECKUX  peakuuii  (pasjloxkeHue  caxapa,
B3aMMOJICUCTBUE CEPHOW KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKEHUE TUIAPOKCHIA
meau (1) mpu HarpeBaHuH, B3auMOJEHCTBHUE JKeje3a ¢ pactBopoMm cosr meau (1),
U3y4eHHE CMOCOOOB pa3leleHHss CMecCeil: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAHHE,
BBITIAPUBAHUE, JUCTIILUIANNS, XpomaTtorpadus, MPOBEACHUE OYMCTKH TOBAPCHHOU
COJIM,  HAOJIOJICHHWE W  ONHUCAHUE  PEe3yJbTAaTOB  IPOBEJCHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3/IaHHE MOJEJIEH MOJIEKYJI
(1mapocTepIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BeLIECTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucmopox — sneMeHT m mpocToe
BelecTBO. HaxokjaeHue Kuciopojga B Mpupojie, (HU3UUECKUE W XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue kucinopoga. CrocoOsl
MOJIYYeHHS KUCIIOpoa B 1abopaTopuu U NMpombiluieHHOCTU. KpyroBopot kuciopoaa
B nipupoje. O30H — autoTponHast MoAuMUKALIUS KUCIOPO/Ia.

TennoBoi 3QpGEeKT XMMUYECKON peaklni, TEPMOXUMUYECKHUE YPABHEHHUSI, IK30-
U DHIOTEPMUYECKUE peakuuu. TOIMBO: yroiab MU METaH. 3arps3HEHHE BO31yXa,
YCWJICHHE MMAapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — aneMeHT u mpocTtoe BemecTBo. Haxoxnenue Bogopoaa B mpupoe,
dbuznyeckre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmoayueHus. KucioTsl
Y COJIH.

MonspHbiii 00bEM ra3oB. Pac4&Tsl Mo XUMHUECKUM YPaBHCHHSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputesib. PacTBOpHI.
HacelllieHHble W HEHACHIIIEHHBIE PacTBOPhl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBast 10151 BEHIECTBA B PacTBOpE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAaHWUSI.
Ponp pacTBOpoB B MpUpO/€ M B KU3HHU 4YesoBeka. KpyroBopoT BOJbI B HPHUPOJE.
3arpsi3HeHHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudpukanus Heopranumdeckux coeauHennii. Oxcuanl. Knaccudukarus
OKCUOB:  cojeoOpasyiomue  (OCHOBHbBIE,  KHUCJOTHbIE, aM(pOTEpHbIE) U
HecoseoOpasyromnue. Homenknarypa okcuioB. @u3nuecKkie 1 XMMUYECKUE CBOMCTBA
okcu1oB. [lomydenue okcuaoB.

OcHoBanus. Krnaccudukaruss OCHOBaHWIA: TMIENOYM H  HEPACTBOPUMBIE
ocHOoBaHusA. HomeHnkiarypa ocHoBaHui. @Pu3MyecKkue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyenrne oCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucioT. Pusznueckue u
XAMHUYECKUE CBOMCTBAa KHUCIOT. Psan axtuBHoctn MetawwioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.



Comu. Homenknatypa coneil. @U3nyeckue M XMMHYECKHME CBOWCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAU4EeCTBEHHOE OMNPENEIICHUE COAEpKaHUsl KHCIOPOJAa B BO3AYyXE, MOJIyYEHUE,
coOuWpaHue, pacrlo3HaBaHWE W W3YyYEHHWE CBOWCTB KHUCJIOpOAa, HAOII0IeHNE
B3aHMOJICHUCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBUS BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3liaMH OKCHUJOB U OMHCAHUE WX CBOWCTB,
NoJIyueHue, coOupaHue, pacro3HaBaHUE U U3YYEHHE CBOWCTB BOJOpoja (TOpeHHe),
B3auMoJielicTBUE Bogopoda ¢ okcugom wmeau (ll) (BO3MOXKHO uCIHONIB30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOJEHHE OO0pa3IoB BEMIECTB KOJIMYECTBOM | MOJb,
UCCIIeIOBaHUE OCOOCHHOCTEN pacTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEI[ECTBA, B3aMMOJICHCTBUE BOJBI C METANIaMU (HATPUEM U KajibIlueM) (BO3MOMKHO
UCIIOJB30BaHUE BUJICOMATEPUATIOB), HCCIEAOBaHME OOpa3IOB HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHWE HW3MEHEHUS OKPACKU HHIUKATOPOB B
pacTBOpax KHUCIOT W Iesiouer, uzydeHue B3aumojeiictBus okcuma menu (Il) c
pacTBOPOM CEPHOM KHUCJIOTBI, KHCJIOT C METa/UlaMH, PEaKLUd HEUTpaIu3aluy,
IIOJIyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeETaula IPYyTUM M3
pacTBOpa COJIA, PEHICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHeumme Ki1acchl
HEOPraHUYECKUX COCIUHEHUIN.

Iepuoanuyeckuit 3akoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemeHToB JI. N. MenpgeneeBa. CrpoeHue aroMoB. XHMHYECKAs CBS3b.
OKuCIUTEILHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMK XUMUUYECKUX dJeMeHTOB. lloHsiTHe O
IPYINax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yr0T aMPOTEpHbIE OKCHJIBI
TUIPOKCHUBL.

Ilepuonnueckuit 3akoH. llepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB JI.
N. Menpaeneera. Koporkonepuoanas u amuHHonepuoaHas Gopmbl [lepuoanyueckoit
cucreMbl xumuudeckux a3nemeHtoB JI. WM. MengeneeBa. Ilepronbsl W TpyIIibL
PU3NYECKUN CMBICIT NOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYNIIbI JJIEMEHTA.

Crpoenue atromoB. CoctaB aToMHBIX saep. M3oTonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB  mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
ITepuomnueckon cucremnl [l. M. MenngeneeBa. XapakTepuCTUKA XHWMHUYECKOTO
3JEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM U3MEHEHHUSI paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue I[lepuogmueckoro 3akoHa u Ileproanyeckord CUCTEMbI XUMUYECKHX
AJIEMEHTOB I pa3BuThUs Hayku W npaktuku. J[. W. MenneneeB — yd€HbIM U
rpa)KJaHVH.

Xumuyeckasi cBA3b. KoBalleHTHast (HOJIIpHAsT U HEMOJSIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.



Crenenb okuciieHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCJIEHHUS] M1 BOCCTAHOBJIEHNA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHE OO0pa3loB BEUIECTB METAUIOB M HEMETAJJIOB, B3aUMOJAEHUCTBUE
TMAPOKCHJA LHMHKA C pPACTBOPAMU KHCIOT M IIEJIOYEH, IPOBEIACHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPbl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
(ropenue, peakliMy pa3IoKeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanys MeXNpeIMETHBIX CBSI3€M NpHM HM3YyYEHUHM XUMUUM B § KJacce
OCYILIECTBIISIETCS Yepe3 UCIOB30BaHNE KaK OOIINX €CTECTBEHHO--HAYUHBIX MOHITHH,
TaK W TOHATUM, SBISIOIIMXCA CHUCTEMHBIMH JUII OTHEJNBHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO11ue ecTecTBEHHO--HAayYHbIE MOHSTHSA: HAy4yHBIM (akT, THIIOTe3a, TEOpus,
3aKOH, AaHaliM3, CHHTE3, KiIaccuukauus, [EepUOJUYHOCTh, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

®duzuka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIH]I, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYNA, SJEKTPUUYECKUM 3apsj, BELIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, ra3, (M3NYECKHE BETUYUHBI, €IMHULIBI U3MEPEHHU,
KOCMOC, IUIaHETHI, 3BE3/1b1, CoNHIIE.

buonorus: dorocuntes, aApixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE MOPOIbI, MOJIE3HbIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHMYeCKasi peaKkIus

[lepnognuecknil 3akoH. llepuonndeckas cucTeMa XMMHYECKUX AJIEMEHTOB /.
N. MengeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHUHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KAUs, KAIBLINS U UX COCIMHEHNU B
COOTBETCTBHUM C IOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cuCTEME U CTPOEHUEM
UX aTOMOB.

CrpoeHue BellecTBAa: BHJbI XUMUYECKOM CBS3U. THNBl KPUCTALTMYECKHUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKOW PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BEHIECTB. XHUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCSAIIMXCS K pa3IMYHBIM KJaccaM HEOPTaHMYECKHX
COEJIMHEHUI, TEHETUYECKasi CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMH4eCKUX peakluil Mo pa3IuyHbIM NpU3HaKaM (10 YUCITy U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(PPeKTy, M0 N3MEHEHUIO
CTENEHEH OKHUCIIEHHS XUMHYECKHX OJJIEMEHTOB, 0 OOpPaTUMOCTH, IO YYacTHIO
KaTajan3aTopa). OK30- U DHIOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[Tonsitue o ckopoctu xumuyeckod peakuuu. [loHsiTHE 00 00paTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakiusix. [[oHATHE O TOMOTEHHBIX M TeTEPOTECHHBIX
peakuusax. [lonarne o xaranmse. [loHsaTHe 0 xuMuueckom paBHOBecuu. DaKTOPHI,



BJIIMAOOIME HA CKOPOCTH XUMHYECKOM p€akuyun MW IOJOKCHHUC XHUMHUYCCKOI'O

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEaKIUU, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKIuH. CocraBienue ypaBHEHUI

OKHUCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl €  HUCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPONUTHYECKON JMCCOUMALMH. DJAEKTPOJIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, aHnOHbl. MeXaHU3M JUCCOLMALMU BEUIECTB C Pa3JWYHBIMU BUJIAMH
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun moHHOro oOMeHa. YCIIOBHSI MPOTEKAHMS PEakiil MOHHOTO OOMEHa,
NOJIHBIE W COKpAILEHHBIE HWOHHBIE YypaBHEHHMs peakuuid. CBOHCTBA KHCIOT,
OCHOBAHMI M COJIEH B CBETE MPEACTABICHUN 00 AJIEKTPOIUTHYECKON AHCCOLMALIUU.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApONIH3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BCIIECTB — METAJIOB M HeMeTauloB (rpadura W anamasa), CJIOKHBIX BEILECTB
(x70puaa HaTpHsl), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEeaKIuu OT
BO3/ICICTBUS pa3IMyUHbIX (PaKTOPOB, UCCIEIOBAHUE NEKTPOIPOBOIHOCTH PACTBOPOB
BEUIECTB, IIpollecca JUCCOLMAIMU KUCJIOT, Iejaouedl U cojieil  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEO MAaTEpUalOB), MPOBEICHHUE OIBITOB, HJUIFOCTPUPYIOLIUX
MPU3HAKKU MPOTEKAHUs PeaklUruii MOHHOTro oOMeHa (0O0pa3oBaHUE OCaJKa, BbIACICHUE
rasza, oOpa3oBaHHE BOJIbl), OMBITOB, WIIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIHLHO-
BOCCTAHOBUTENIbHBIX pEakuuil (FOpeHue, peakUuu pas3JIoKEHUs, COCTUHEHUS),
pacno3HaBaHWE HEOPTraHWYECKHUX BEUIECTB C MOMOUIBI0 KAUYECTBEHHBIX PEaKIMil Ha
MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUS

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble crerneHu okucieHus. CTtpoeHne u (U3NYECKHUE CBOMCTBA IMPOCTHIX
BEILECTB — TAJIOT€HOB. XMMHUUYECKUE CBOICTBA HA ITPUMEpE XJIopa (B3aUMOIEHCTBHE C
METajulaMHM, HeMeTalulaMH, IienodyaMmu). XiopoBoaopod. ConsiHas KHCIIOTa,
XAMHUYECKUE CBOMCTBA, NOJy4YCHHUE, IPUMEHEHUE. JIelicTBHE XJT0pa U XJIOPOBOAOPOIA
Ha OpraHu3M 4esoBeka. BajkHelmme XJIopuapl U UX HaX0XKACHUE B IPUPOJIE.

O6mast xapakrtepuctrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTerneHu OkucieHus. CtpoeHne M (U3MUECKUE CBOMCTBA
MPOCTBHIX BEIIECTB — KUCJIOPOJia U Cepbl. AJUIOTPONHbIE MOAU(DHUKALIMK KUCIOpOAa U
ceppl. XUMHYECKHE CBOWCTBa cepbl. CepoBOoAOpon, CTpoeHue, (GU3NUECKHe U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MNPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, Gpu3MuecKrue U XUMHUYECKHE CBOMCTBA (OOIIME KaK Mpe/ICTaBUTENs
KJlacca KHUCIOT M crnenuduyeckue). XUMUYECKHE PEeaKlMH, JexkKallhue B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a TMOJy4YeHUs: CepHOMl KHCIOThl. [lpumeHeHue cepHo
kucaoTbl. ConM CepHOM KHCIOTHI, KaueCTBEHHAs peakuus Ha Cylb(aT-uoH.
Haxoxnenue cepsl M €€ coenMHEHUMM B npupoae. XUMHYECKOE 3arps3HECHHE



OKPYXAaIOLIEN Cpeibl COETMHEHUSIMH CEPbI (KUCIOTHBIE T0XKIH, 3arps3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILLICHUSI.

Oo6mast xapaktepuctuka 3iemMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbusznueckue U XuMuU4eckue cBoicTBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
dusznyeckue U XMMUYECKHUE CBOWCTBA, MOMy4YeHHE U npuMmeHeHue. Coln aMMOHUS,
ux (u3NYecKue M XMMHYECKHUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha
WOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ TOJIyueHHe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa (OOmIME Kak TMpEeJACTaBUTENS Kjacca KUCIOT U crheuuduueckue).
Hcrnonb30BaHue HUTPATOB U COJIEW aMMOHUS B KaU€CTBE MHUHEPAIBHBIX yI0OPEHHUIA.
XHWMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCOUHEHUSMU a30Ta (KUCIIOTHBIE
O], 3arps3HEHHE BO3JyXa, MOYBbl W BoJgoéMOB). dochop, amioTponHbie
moaudukaimu Gocdopa, pusnueckue U xumuueckue coiictea. Oxcua pocdopa (V)
u ¢ochopHas kuciaora, (U3NYECKUE U XUMHYECKHE CBOICTBA, IOIy4YEHHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OOmast xapakrepucTthka 35eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENCHU OKUCICHUs. YTJIEpOJ, aNIOTPONHbIE MOIU(DUKALINH,
pacnpocTpaHeHUe B MpUpoje, (PU3MUecKue M XMUMHUYECKHE CBOWCTBa. AncopOuus.
Kpyrosoport yraepoaa B npupoje. Okcuabl yriepoja, ux Gpusnueckue u XuMHU4eCcKHue
CBOMCTBa, JCHCTBUE HA JKHUBbIE OPraHU3Mbl, TMOJYyYE€HHE U TMPUMEHEHHE.
Dxojiornueckue mpoOJieMbl, CBsi3aHHBIE C okcuaoMm yriepoaa (IV), rumoresa
rJI00JIBHOTO TIOTEIUICHUST KJIMMaTa, MapHUKOBBIA 3G (dEeKT. YToapHas KUCIoTa U €€
CONMM, UX (U3MUecKue M XUMHUYECKHE CBOICTBa, IOJyY€HHE M MPHUMEHEHUE.
KauecTtBenHas peakuus Ha kapOoHaT-uoHbl. Mcrnosb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO0351CTBE.

[lepBoHauasibHbIE TMOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCJIOTA).
[TpupoHbIe UCTOYHUKHU YIIIEBOAOPOIOB (Yroiib, MIPUPOAHBIN ra3, He(pTh), MPOTYKTHI
ux mnepepadboTku (OEH3MH), UX POJb B OBITY W TpoMbIIUIeHHOCTH. lloHsiTHE O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpaX, OeNKax, yriaeBoAaxX — U UX POJH B KU3HU
yesoBeka. MaTtepruainbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COECAUHEHUM.

Kpemunii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWCTBA, TIOJy4YCHHE U
npumenenue. CoenvHeHus: KpeMHUs B mpupoje. O0mue npeacraBieHuss 00 OKcuae
kpemaust (1V) u kpemuueBoit kucinore. CUIMKAThI, UX HUCMOJb30BaHUE B OBITY, B
MPOMBIIUICHHOCTU. BakHellue CTpOouTeNbHbIE MaTepuajbl: KEpaMHKa, CTEKJIO,
IIEMEHT, OeToH, kele300eToH. IIpoOiieMbl  OG€30IMaCHOrO  HMCIOJIB30BAaHMS
CTPOUTENBHBIX MATEPHAIIOB B MOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3lOB HEOPTraHMYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
MPOBE/ICHNE KaUYECTBEHHBIX PEAKIMN HA XJIOPUJI-MOHBI U HAONIIOICHUE TPU3HAKOB UX
NPOTEKAHUs, ONBITHI, OTpaXKAIOIINE (PU3NIECKIE U XUMUYECKHE CBOICTBA raJIOT€HOB
U UX COEAMHEHUH (BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB), 03HAKOMIIEHUE C
oOpa3aMu XJIOPUJOB (TalOT€HUIOB), O3HAKOMJIEHHE C OOpa3laMu cepbl U €€



COCIMHECHUSMH  (BO3MOXXHO WCTOJB30BAaHHE BHUICOMATEPUATIOB), HaOIIOICHNE
nporecca OOyIJIMBaHHUS caxapa TOJ JCHCTBHEM KOHILIEHTPUPOBAHHOW CEpHOMU
KHUCIIOThl, HW3Y4YeHHUE XHWMHUYECKHX CBOHCTB pPa30aBJICHHOM CEpHONl KHUCIOTHI,
MIPOBE/ICHUE KAaYeCTBEHHOM peakiuu Ha cyibhaT-uoH M HAOII0JIeHHWEe MpHU3HaKa e
MpPOTEKaHUsl, O3HAKOMIIEHHE C (PU3MYEeCKUMM CBOMCTBaMH a3oTa, (ochopa um ux
COCIMHECHUI (BO3MOYKHO HCIIOJB30BaHUE BUCOMATEPUATIOB), 00pa3IiaMi a30THBIX U
dbochopHBIX yAOOpEeHMI, MONyYeHHE, COOWpaHWe, pACIO3HABAaHUE W HW3YUYCHUE
CBOMCTB aMMHaKa, MpOBEJCHUE KaueCTBEHHBIX PeaKlMii Ha HOH aMMoHuUs U (ocdar-
VMOH U M3Yy4YECHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOAECHCTBUE KOHLICHTPHUPOBAHHOM
a30THOM KHUCIOTBI C MeApl0 (BO3MOXKHO UCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
M3YYCHUE MOJEIeH KPUCTAUIMYECKUX PEmETOK anmasa, Tpadwura, ¢yepeHa,
O3HAKOMJICHUE C TPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W YCTPOWMCTBOM MPOTHBOTrasza, MOJy4YyeHUe, COOMpaHHue, paclo3HaBaHHE U
M3y4YEHUE CBOMCTB YIJIEKMCIIOIO Ta3a, IMPOBEACHUE KAYECTBCHHBIX pEAKLMN Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMEN CHIIMKATHON MPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ]1a4
110 TeMe «BakHenIre HeMeTaulbl U UX COCTUHECHUS».

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XapaKTeprucTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUHU UX
nonoxkeHus B [lepuoanueckoit cucreme xumudeckux snemeHtoB . M. Menneneena
M CTpoeHUsd aToMOB. CTpoeHue MeTaIUIOB. MeTtaiuinueckasi CBs3b U MeTaJuInyecKas
KpUCTAJUTMYECKasT pEHETKA. OJEKTPOXUMUYECKUN psAJ  HalpsHKEHW METasloB.
duznueckre W XUMHUYECKHE CBOWMCTBa MeTauioB. OOmHMe crnocoObl MOTy4YeHUs
MeTaisioB. [loHSTHE O KOPPO3UMM METAIOB, OCHOBHBIE CIOCOOBI 3AIUTBI MUX OT
Koppo3uu. CruiaBel (CTajb, YYryH, MIOPATIOMUHUN, OpOH3a) U WX NPUMEHEHHUE B
OBITY U IPOMBIIILJICHHOCTH.

[Ilenounsie Metamel: nosioxkeHue B llepuoandeckoil cucreMe XMMHUYECKHUX
anemeHToB JI. M. MenneneeBa, CTpO€HME MX aTOMOB, HAXOXJICHUE B MPUPOIE.
dusznyeckue U XMMHYECKHE CBOMCTBa (Ha mpumepe Hatpus W Kaimus). OKCUabl U
TUIPOKCHUABI HATPUS U Kanud. [[puMeHeHne 1meI0uHbIX METAJIOB M UX COCUHEHUMN.

[Ilenouno3eMenbHblE  METAUIBI MArHUM W KaJIbLUUW: MOJIOKEHUE B
ITepuoauueckont cucrteme xumuueckux sneMeHToB . . MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoOXJeHue B npupojac. Ou3nyecKkue U XMMHUYECKUE CBOWMCTBA MAarHus U
Kayblusl. BaxkHelme coefuHeHusT KaIbIUsl (OKCHJI, TUIPOKCUI, coyH). JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AmoMUHHN: ToJIokeHue B lleprmonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J. U. Menneneesa, CTpOeHHE aToMa, HaXxOoXAcHUE B npupone. dusmyeckue u
XUMHUYECKHE CBOMCTBA amOMHUHMS. AMQOTEpHBIE CBONCTBA OKCHAA W THUIPOKCHIA
ATFOMHUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMuueckux 3yemMeHToB /. U.
MenpaeneeBa, CTpOCHUE aTOMA, HAX0XKAEHUE B Npupoae. PU3NYeCKue U XUMUYECKUE
cBoMcTBa kene3a. Okcuabl, rugpokcuabl U conu keneza (l1) m xenesa (lll), ux
COCTaB, CBOWCTBA U MOJIYYEHHUE.



Xumuueckuii IKCnepumeHm:

O3HaKOMJIEHHE ¢ O00pa3laMd METaJIOB W CIUIaBOB, HUX (DU3HUYECKUMU
CBOMCTBaMHU, U3YUEHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOKHO HUCIIOIH30BaHUE
BUJIEOMATEPHUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBUSI OKCHZA KalbI[Us U HATpUs C
BOZOW (BO3MOKHO MCIOJIb30BAaHUE BHUJEOMATEPUATIOB), MCCIEJOBAHUE CBOMCTB
XKECTKOU BOJIBI, MPOLIECCA TOPEHMS JKEIE3a B KHCIOPOAE (BO3MOKHO MCHOJIb30BAHUE
BUJICOMATEPHUAIIOB), TPHU3HAKOB TMPOTEKAHWS KAYECTBEHHBIX pEaKIMil Ha WOHBI:
MarHus, KajbIus, amoMuHus, uHka, skeiesa (II) u xemesa (I), memu (1),
HaOJI0ICHUE U OMMCaHUE MPOIIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMU HATPHS, Kalus
U KaublMs (BO3MOXHO MCIOJIb30BaHME  BHUIECOMATEPHUANIOB), HCCIIEIOBAHUE
aM(OTEPHBIX CBOWCTB THAPOKCHIA AIIOMHUHUS M THUIAPOKCHIA ITMHKA, DEIICHUE
AKCIIEPUMEHTAILHBIX 33/1a4 10 TeMe «BaykHelIne MeTauTbl ¥ UX COCTUHCHHUSI .

XuMHS M OKPYKAOLIAS Cpeaa

BemectBa u Marepuasibl B TMOBCEIHEBHOM JKM3HU 4YelloBeKka. besomacHoe
WCITOJIb30BAaHUE BEIIECTB W XMUMHYECKUX peakmuii B ObiTy. [lepBas momormp mpu
XUMHUYECKUX 0JKOTaX M OTPABICHUSX.

XUMHUECKOE 3arps3HEHUE OKpY’KaIoIIeW cpennl (mpeaenbHas JoImycTUMas
KOHIIeHTparusi BemecTs, gaiee — [IJIK). Ponp xumuu B pemieHUM 3KOJIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumMeHm:

H3yueHHe OOpaslloB MaTepuasioB (CTEKJIO, CIUIaBbl METAJIOB, MOJHUMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peannszanuss MeXNpeaMETHBIX CBS3€M NpH M3YYEHHH XHMUM B 9 Kiacce
OCYUIECTBJISIETCS. UepE3 UCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TIOHATUH, SBIAIOIIMXCS CHUCTEMHBIMH IS OTICIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC TOHSTHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHaU3, CHUHTE3, KIacCUPUKalus, MEPUOAUYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHHE, MOJIENb, SIBJIICHUE, TAPHUKOBBINA P EKT,
TEXHOJIOTHSI, MaTepUAJIBI.

®dwuznka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOTIBI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, AUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe
COCTOSIHUE BEUIECTBA, a3, pacTBOp, PacTBOPUMOCTb, KpHUCTAJIMYECKas peléTka,
CIUTaBBI, (PU3MUECKHE BETUYNHBI, €IMHULIBI U3MEPECHHS, KOCMUYECKOE MPOCTPAHCTBO,
I1aHeTHl, 3B€31b1, CoHIIE.

buonorus: @orocunTes, apixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEpaIbHbIC
yIA00pEeHHs, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAJbl, TOPHBIE MOPOJIbI, MOJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUWSI IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA



JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yibTaTbl OCBOCHMSI MPOTpaMMbl  OCHOBHOTO  OOIIETro
oOpa3oBaHMsI JOCTUTAIOTCS B XO0jA€ OOydYeHUs XMMHHU B €AMHCTBE Yy4eOHOU U
BOCIIUTATEILHON JIEATEIbBHOCTH B COOTBETCTBUHM C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMU, TIPUHSATHIMU B
oOlIecTBe TMpaBWIaMM M HOPMaMu TIOBEACHUS U CIOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMKI 00yUYaIOIIUXCS.

JInyHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTh O0yJaroIIIXCs
PYKOBOJICTBOBAThCS ~ CUCTEMOM  TO3UTHUBHBIX  IIEHHOCTHBIX  OpPUEHTAUM U
pacUIMpeHne ONbITa IEITETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIE/IUIO, TOHMMAaHUS 3HAYCHUS XUMUYECKOM HAyKu B KU3HU
COBPEMEHHOI0 O0OIIEeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON HHpOpMaIuend o
MEPENOBbIX JOCTWKEHUAX U OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

NpEACTABICHUSI O COIMAJIbHBIX HOpPMax U TMpaBWIaX MEXKIMNYHOCTHBIX
OTHOIIICHUN B KOJUUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, YUeOHO-UCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUJAX JNEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JESTEIIbHOCTH TIPU  BBITIOJHEHUU
y4eOHBIX, TMO3HABATEJIbHBIX 3aJ]1a4, BBINOJHEHUU XUMHUYECKHX DKCICPUMEHTOB,
CO3/IJaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHHUIO U B3aUMOIIOMOIIIH
B TIpoliecce ITON y4eOHOM AESITeNIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHHUE U
MOCTYIIKM CBOUX TOBApHIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEICTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MUPOBO33PEHYECKHUE TMPEJCTABICHUS O BEIIECTBE M XUMUUYECKON peakIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY VYPOBHIO Pa3BUTHUA HAYKHU U COCTABJISIOIINME
OCHOBY JUIsl TIOHUMaHHSI CYIIHOCTA HAay4YHOW KapTHHBI MHpPA, TPEICTaBICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS MPUPOJBI, B3aMMOCBS3AX 4YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEJbHBIC MOTHBBI, HANpaBJICHHbIE Ha IOJYYCHUE HOBBIX 3HAHUU 10
XUMHH, HEOOXOJIHUMBIC Il OOBSICHCHHUS HAOIIOJaeMBIX TPOIECCOB M SBJICHUM,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOM KyJIbTYphl, B TOM YHCIE
HAaBBIKOB  CaMOCTOSATENbHOM paboThl ¢ y4yeOHbIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPOH,  JIOCTYNHBIMU TEXHUYECKUMH CpPEICTBaMH  MH(MOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOY4YeHWI0 ¥ TIO3HAHWIO, JIO0003HATEIHLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K CaM000pa30BaHUI0, MPOSKTHON M MCCIIEIOBATEIHCKON EATETLHOCTH,
K OCO3HAaHHOMY BBIOOpPY HANPABJICHHOCTU U YPOBHSI 00y4YEeHUS B AaJIbHEUIIIEM;

4) hopMHupPOBAHUS KYJIBTYPbI 310POBbSI:



OCO3HAHHUE IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY 3/10POBbBIO,
YCTAHOBKM Ha 3JIOPOBBIM 00pa3 »KW3HU, OCO3HAHUE IMOCIEACTBUN U HENPUSITUE
BpEAHBIX  MPUBbIYEK  (YMOTpeOJieHHWs  aJIkoroJisi, HAPKOTHUKOB,  KYpEHHs),
HEOOXOJMMOCTH  COOJIFOJIEHUST TpaBWil  0OE30MacHOCTH MpH  OOpallleHHuU  C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHUYECKOMY H3YYEeHHIO Tpodeccuii U Tpyaa pasIudHOro poja,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYIOBOM JI€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUM 10 XMMHUU, OCOZHAHHBIA BHIOOP MHIMBUIYAIbHON
TPACKTOPHH TIPOJOJDKEHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCHEIIHOMN
poeCCUOHATIBHON AEATENbHOCTA U PAa3BUTHUS HEOOXOJAUMBIX YMEHUM, TOTOBHOCTH
aJanTUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

AKOJIOTMYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJIC KaK MCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIEeCTBOBAaHMs, IMOHUMAaHUE IIEHHOCTHU 3JI0POBOTO H
Oe3omacHoro o0pas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIO/ICHUS
npaBuil 0€30MacCHOrO MOBENICHUS MPU paboTe C BEIIECTBAMH, a TAKKE B CUTYyaIlUsX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble MPU W3YUYECHUH XUMHH, IS
peILIeHUs 3a7a4, CBS3aHHBIX C OKPYXKAIOLIEW NPUPOJHON CPENoOM, ISl MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOM  KYyJbTYpbl, OCO3HaHUS  TJIO0AJIBHOTO  Xapakrepa
HKOJIOTMUECKUX TpoOJieM M TyTel UX PEIICHUS IMOCPEACTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCS MM B TO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pE3yJbTATOB BBIICISAIOT 3HAUYUMBIE A
dbopMUpOBaHUSI MUPOBO33PEHUSI OOIICHAYUYHbIC TIOHSATUS (3aKOH, TEOpUsl, IPUHIIUII,
runoTe3a, (HaxkT, CcucTeMa, TMPOIECC, OKCIEPUMEHT U JPYyroe.), KOTOphIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAaHUW W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHHWE O IEIOCTHOU
HAy4YHOW KapTUHE MUpPa, U yHUBEPCAIbHbIE y4eOHbBIC NeHCTBUs (TIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATUBHBIE), KOTOpble oOecneunBaoT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY TIUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSL HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWM: pPaCKpbIBaTh CMBICIT XUMHUYECKUX MOHSATHH (BBIACIATh MX XapakTEpHbIE
MpPU3HAKKU, YCTAaHABJIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITHUSIMH), HUCIOJIb30BaTh
MOHATHUS U1 OOBSICHEHHS OTICNBHBIX (DAaKTOB W SIBJICHUH, BBIOWpATh OCHOBAHUS U
KpUTEpUHU ISl KiacCU(UKAIIMM XHUMHUYECKUX BEUIECTB W XUMUYECKUX PEaKIIU,



yCTaHaBIMBATh MPUYUHHO-CICACTBEHHBIE CBA3M MEXAy OOBEKTaMU W3Yy4YEeHHUS,
CTPOUTH JIOTUYECKHE PACCYXICHHs (MHIYKTUBHBIC, NEAyKTUBHBIC, TIO AHAIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

yMEHUE TMPUMEHATh B TIpolilecce TMO3HaHUS TOHATUS (NpPEAMETHbIE U
MeTaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH, MCIOJIb3yeMble B XUMHH,
npeoOpa3oBbIBaTh HMIMPOKO MPHUMEHSEMbIE B XMMHUU MOJENIbHBIE MPEICTaBICHUS —
XUMHYECKUNA 3HAaK (CHMBOJ DJJIEMEHTAa), XHUMHUYeckas (opMmyna U ypaBHEHHE
XUMUYECKON peaklud — MpH PElIeHUd Y4eOHO-TIO3HABATENbHBIX 3a/1ad, ¢ YYETOM
TUX MOJIETBHBIX MPEJCTABICHUN BBIBIATh M XapaKTepU30BaTh CYIIECTBEHHBIC
MPU3HAKN M3Y9aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECCTB U XUMHUYECKUX PEaKITui,
BBISBJIATH ~ OOLIME  3aKOHOMEPHOCTH,  MPUYHMHHO-CIECICTBEHHBICE  CBSI3U |
MPOTUBOPEYHS B M3yYaEMbIX MPOIIECCAX U SABICHUAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE WCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHMS, a TAKXKE B KA4eCTBE OCHOBBI i1 ()OPMUPOBAHMSI TUTIOTE3BI TIO MTPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

OpUOOpPETEeHNE ONbITa MO IUJIAHUPOBAHHWIO, OPTaHU3AIMU U  IPOBEIACHUIO
YUEHHYECKUX 3KCIEpUMEHTOB, YyMEHHE HaOmoJaTh 3a XOJOM  Ipollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (pOpMyIUpoBaTh 0000ILEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbBITa, UCCIEIOBAHUS, COCTABIATH OTYET O
poJie’aHHoM padorTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, aHATU3UPOBATH W HWHTEPHPETUPOBATH HUHOOPMAIUIO
pa3IMyYHBIX BHIOB W (OpPM TpeaCTaBICHHS, MOIYyYaeMyl0 M3 Pa3HbIX HCTOYHHUKOB
(Hay4IHO-TIOMyJIIpHAs JIUTEepaTypa XUMHUYECKOTO COJIePKaHus, CIIPaBOYHBIC MTOCOOUS,
pecypcsl HTepHETa), KpUTHUECKH OLIEHWBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uH(dOpMaIuIo;

yMEHUE TPUMEHATHh PA3IMYHBIE METOJAbl M 3aMpOChl MPHU TOUCKE U OTOOpE
uHQOpPMAIIMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMHMMBIX JUISI BBHITIOJHEHUS
y4eOHBIX M TMO3HABATEIBHBIX 3a7a4 OMPEICIEHHOTO THIIA, TPUOOpPETEHUE OIBITa B
0o0JaCTH  WCTOJB30BaHMS ~ MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO HCIIOJIH30BAHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSATENILHO BBHIOMPATh ONTHUMANTBHYIO (DOpMY TpencTaBiieHus WHOOpPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd  HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHHE HCHOJb30BaTh W  aHAJM3UpOBaTh B Ipolecce yduyeOHOW U
UCCIIEIOBATENLCKON JAESITENbHOCTH WH(OPMALUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035I1ICTBA U TPAHCIIOPTA HA COCTOSTHUE OKpPYXKAIoLEel MPUPOIHON CPEbI.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHUS 33]1aBaTh BOIPOCHI (B X0J€ auajiora v (Miv) JUCKYCCUHU) MO CYyIIECTBY
oOcykmaemMol  Tembl, (OPMYJIHUPOBaTb CBOM NPEIIOKEHHS  OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEATIOKEHHOM 3a/1a4H;



YMEHUS  TPEACTaBIATh  TMOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIHHOU
NESATETLHOCTH B YCTHBIX U MUCHhbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO PE3YIHTATOB
BBITIOJIHEHUST XUMHUYECKOTO HKCIIEPUMEHTa (J1abopaTOpPHOrO OMbITa, J1A0OPATOPHOU
paboThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MIPOEKTA);

yMEHUSI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIBHON M MCCIIEI0BATEIbCKON NEATEIBHOCTH MPU PEUICHUH BO3HUKAIOLIIX
npo0jeM Ha OCHOBEe ydéra OOIMX WHTEPECOB M COTJIACOBAHUS ITO3HITHA
(oOcyxeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS COBMECTHBIX
NENUCTBUMN, OMpe/leJICHUE KPUTEPHUEB IO OIEHKE KAayeCTBa BBIMIOJHEHHON PabOThI U
Apyrue).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHHE CaMOCTOSITETbHO OMpeNesITh IeNd JeITENbHOCTH, IIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBATH M TPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeIbHOCTh, BBIOMpaTh Hambosee d(PPEeKTUBHBIC CMOCOOBI PEIICHUS YYEOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSTENBbHO COCTAaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  ANTOPUTM JACHUCTBUM TMpU  BBIIOJIHEHUW 33aJaHUM C  y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OIICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOM II€JId, YMEHUE
MCIIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, MIPEJIaracMble B YCIIOBUU 3aJIaHUN.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe TmpeIMETHBIX pE3yNbTaTOB IO OCBOEHUIO 0053aTeIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil pabodeil mporpamMmoit,
BBIJICJISIFOT: OCBOCHHBIE OOYyYalOIMMHKCS HAay4YHbIE 3HAHHS, YMEHUS U CIOCOOBI
JeUCTBUH, crienupuyecKue sl IpeAMETHON 00J1acTh « XUMUs», BUJIBI ACSATEIbHOCTH
0 TOJY4YCHHIO HOBOTO 3HaHHWsA, €ro WHTEepIpeTalnd, NpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyaIHsIX.

K xoniy oOydenus B 8 kijiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

e pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IOHATHH: aToM, MOJICKYJIa,
XUMHYECKUI DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOTHOPOJHAS), BaJICHTHOCTh, OTHOCHUTENIbHAS aTOMHas U
MOJICKYJIIpHAsE Macca, KOJWUYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas JIOJII XUMUYECKOTO JJIeMEHTa B COCIUHEHHUH, MOJISIPHBIA O00BEM,
OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPHUIIATEIHHOCTh, CTEICHb
OKHUCJICHHS, XHMHYECKas peakmus, KiIacCUpUKAIMSA PEaKIuid: pPeaKIuu
COCIIMHEHUS, PEAKIIUU PA3JIOKECHUSI, PEAKIINK 3aMEIICHUs, peaKIuu OOMEeHa,
9K30- U SHAOTEPMHUECKHE PEaKIMU, TEIIOoBOM 3(G(EKT peakiuu, sapo
aToMa, SJEKTPOHHBIA CJIOW aroMa, aTOMHas OpOWTalb, PaAUyC aroMma,
XUMHUYECKasi CBA3b, MOJSIPHAs M HEMOJSpHAs KOBAJEHTHAsl CBS3b, MOHHAs
CBsI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoOBas J10J1s BellecTBa (MPOIEHTHAs
KOHLIEHTpAaLusl) B paCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATUH W
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;



WCITOJI30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHUS (hOPMYJI BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

ONPEENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTETNICHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAICKHOCTh
BEIIECTB K OMNpEACIEHHOMY KIAcCy COEIMHEHUW 1o GdopmyaaMm, BHUT
XUMHUYECKON CBsi3M  (KOBAJIGHTHass W HMOHHAsl) B  HEOPraHUYECKUX
COCIMHEHUSX;

packpeiBate cMmbica  [lepuogmueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX TMojoxeHusi B llepuogumyeckoil cucreme,
3aKOHOB COXpPAHEHUsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

ONMMCHIBATh M XapaKTepuszoBaTh Tabiuunyio Qopmy Ilepuognyeckoi
CUCTEMbl XUMUYECKHUX IJIEMEHTOB: Pa3inyaTh MOHATHUS «TJaBHAs MOJArPYyIINa
(A-rpynma)» u «mnobounas noarpynna (b-rpymnma)», mansie U OosblIne
Nepuoabl, COOTHOCUThL OOO3HAYEHUs, KOTOpPhIE MMEIOTCS B TaOIHIE
«Ilepuonnueckas cucreMa xumudeckux snemeHToB [. M. MenaeneeBa» c
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX SJIEMEHTOB
(coctaB u 3apsn sApa, oOlee YHuCiIo JIEKTPOHOB M paclpelesieHue MX o
AIIEKTPOHHBIM CIIOSM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHl, HEOPraHWYECKHE BEIECTBA,
XUMHUUYECKUE peaKuuu (MO0 YHUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIas OIMUCAHUE MpPUMEpPaAMU MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMPEBPAIICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa 1O (QopMysie COeTUHEHUs,
MacCOBYIO JOJIIO BEIIECTBA B pACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XAMHYECKON PEaKIINH;

MPUMEHSITh OCHOBHBIC OIEpPAIIMN MBICIUTEILHON NESITEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O000IIeHUEe, CHUCTeMaTH3alNio, KiIacCU(UKAIIUIO,
BBISIBJICHUE TMPUYMHHO--CJICJACTBEHHBIX CBSI3€M — IS W3YYEHHS] CBOWCTB
BEILIECTB U XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYUYHbIE METO/Ibl TO3HAHUS
— Ha0drofeHue, U3MEpEeHue, MOJAEIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIN );

CJIEIOBATh MpaBUJIaM MOJIb30BaHUA XMMUUYECKOW MOCYN0N M J1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXKe TIpaBWIaM OOpaIleHUs C BEIIeCTBAMH B
COOTBETCTBHUM C HWHCTPYKIUSMH TIO BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB



(BomopoAa M KHUCJIOpPOJAA), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IIPOBOJMTH
XUMHUYECKUE SKCIEPUMEHTHl IO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT C MOMOIIbIO MHIUKATOPOB (JaKMyc, (heHON(PTaNIeUH, METUIIOPAHK U

JpyTHe).

K xoniy obydenus B 9 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

PACKpBIBATH CMBICJI OCHOBHBIX XUMUYECKUX IMOHATUN: XUMUYECKUHN JJIEMEHT,
aToOM, MOJIEKYJa, WOH, KaTUOH, AaHWOH, IIPOCTO€ BEILIECTBO, CIIOKHOE
BEIIECTBO, BAJEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCIICHHS,
XUMHUYECKasl PEaKITUsl, XUMHUIECKasl CBSI3b, TEIIOBOUW (P (HEKT peaKIuu, MOJIb,
MOJIIPHBIN 00BbEM, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
AIEKTPOJIUTUYECKAsT JUCCOLMAIINS, PEAKIIMY HOHHOTO OOMEHa, KaTaau3arop,
XUMHUYECKOE paBHOBecHe, oOOpaTuMble U  HeoOpaTUMBbIE  pEaKIUH,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKACIUTENL, BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAaHOBJICHUE, a/UIOTponusi, am(OTEpHOCTh, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaJUIMUecKasi peneTka,
KOppO3HUsl METAJJIOB, CIUIAaBbl, CKOPOCTh XMMUUYECKOW PEAKLIUH, IMPEIEIIBHO
nonyctumas koHuentpauus [1JIK Bemectsa;

WJUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHUX TOHSATHA H
MIPUMEHATH 3T MOHITHUS MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBJIeHUS (hOpPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPEAEHATh BAJECHTHOCTh U CTENEHb OKHUCJIEHUS XMMUYECKHUX AJIEMEHTOB B
COCOMHECHUSAX PA3IMYHOTO  COCTaBa, MPUHAIJIEKHOCTh  BEHIECTB K
onpenenéHHOMY KJIacCy COeMHEHUN Mo ¢popMysaMm, BUJI XUMHUUECKOU CBA3U
(kOoBaJIeHTHasi, MOHHAs, METATMYECKasi) B HEOPTaHMYECKUX COCIUHECHMSIX,
3apsi MOHA TI0 XUMHUYECKOU (popMylie, XapakTep Cpelbl B BOJHBIX PACTBOPAX
HEOPTraHUYECKUX COCTMHEHUM, TUIl KPUCTATUIMYECKOU PEIIETKA KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cmbich llepumoamueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €Tr0 IIOHMMAaHUE: ONHUCHIBATH M  XaPaKTEPU30BATh
tabnmmunyio (popmy Ilepuogudeckoit CHUCTEMBI XUMHYECKHX DSJIEMEHTOB:
paznuyarth TOHATHS «rJ1aBHas mnoarpynmna (A-rpynma)y W «moOo4Has
noarpynmna (b-rpynma)», wmanble u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaueHUs1, KOTOPbIE UMEIOTCS B TIEPHOIUUYECKON TabIUIe, C YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHMHUYECKUX DSJIEMEHTOB (COCTaB M
3apsan  sAapa, oO0IIee YHCIo DJIEKTPOHOB M paclpeiesieHHe HuX 10
AJIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB JJIEMEHTOB M HUX COCAUMHEHUN B Ipejaeiax MajblX IEPUOJIOB U
[JIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHMYECKHE BEIECTBA,
XUMUYECKHE peakuuu (M0 YMUCIy M COCTaBy YYacTBYIOIIMX B pPEAKIUHU



BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 W3MEHEHHUIO CTEICHEW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME M cHenuUUEecKrue XUMHYECKUE
CBOMCTBA TPOCTHIX M CIOXKHBIX BEIIECTB, TMOATBEPKIas OIMUCAaHUE
OpUMEPAMH  MOJIKYJIIPHBIX M HOHHBIX YpPaBHEHHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUECKON TUCCOITUAITUN KUCIIOT, MIEIo4Yei
U COJICH, MOJHBIE M COKpalI€HHbIC YPABHEHUS pPEaKIMii MOHHOro OoOMeEHa,
YpaBHEHUSl pEaKlUid, MOATBEPXKIAIOIIUX CYIIECTBOBAaHUE TE€HETHUYECKOU
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

pacKpheIBaTh  CYITHOCTh  OKHCIIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX  PEAKIIHHA
MOCPEACTBOM COCTABIICHHUSI DJICKTPOHHOTO OaJlaHCca ATUX PEaKInit;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XHUMHUYECKUX TMPEBpaAlICHU B Pa3IWYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBLHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO JJIEMEHTa MO (QopMylie COETUHEHUs,
MacCOBYIO JIOJIO0 BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI 110 YPABHEHHIO
XUMHUYECKOMN peaKiny;

COOJTI0IaTh TIPAaBHIIA TTOJIB30BAHUS XMMHYECKOW IMOCYION M J1a0OpaTOPHBIM
obopynoBaHueM, a TakkKe TMpaBuia oOpalleHuss C BEIIeCTBAaMH B
COOTBETCTBUM C HHCTPYKIMSAMH TIO  BBIMIOJHEHUIO  JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB MO TMOJYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

MPOBOJIUTH PEAKIINU, TIOITBEPKAAIONTNE KAYECTBEHHBIN COCTAB Pa3IMYHBIX
BCII[ECTB: pPAaCMO3HABATh ONBITHBIM NYTEM XJIOPUA-, OpPOMHI-, HOIUA-,
KapOoHat-, Qocdar-, cuiukar-, Ccyiabhar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI M WOHBI HM3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICIUTEIBHOW JCATCIBPHOCTH — aHAIHM3 U
CHUHTE3, CpaBHCHHE, 000OIIECHNE, CUCTEMATH3AaIIMIO, BBISIBICHUE TMPUUUHHO-
CJICICTBEHHBIX CBSI3€M — IS U3Y4YEHUS CBOWCTB BEIIECTB U XUMHUYECKUX
peakiuii, eCTECTBEHHO-HAyYHbIE METOJbl TIO3HAHWS — HaOJIOJCHHUE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Kosau4vecTBo 4acoB
Ne = HaumeHOBaHUe pa3iesioB M TeM duekTpoHHbIe (LM (POBbLIE)
n/n NMPOrpamMMbl Bcero Kourpoarunie Hpaxruyeckue oOpa3oBaTe/ibHbIE pecypchl
padoTshI padoTsbI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TTOHATHUS
XuMusi — BaKHas 00J1aCTh
11 €CTECTBO3HAHHUSA U IPAKTUYECKOMN ) 0 2 bubmorexa LIOK
https://m.edso0.ru/7f41837c
JEATEILHOCTH YeJIOBEKa
19 BermecTBa u xuMuieckue 15 1 0 bubnuoreka [{OK
peakuuu https://m.eds00.ru/7f41837¢c
Utoro no pazneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
51 Boznyx. Kucnopon. [Toustue 06 6 0 1 bubnunoreka LIOK
OKCcHIaxX https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucinorax u 3 0 1 bubmmnoreka HOK
COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bubnnorexa [JOK
OCHOBaHHMSIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmoteka IIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30
Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
[Tepuonnueckuii 3aKOH U
31 IIepnonnueckas cucrema 7 0 0 bu6muoreka [IOK
XAMUYECKUX deMeHToB /1. 1. https://m.edso0.ru/7f41837¢
Menpene-eBa. CTpoeHue aroma
3.9 XuMHYecKas CBS3b. 8 1 0 bubnuorexa [JOK
OKucnuTenbHO- https://m.edsoo.ru/7f41837c
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BOCCTAHOBUTCIILHEBIC peaKHI/II/I
but6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
P 2
CICPBIHOC BpeMA 3 https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5
ITPOTPAMME

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuecTBO 4acoB

DJleKTpoHHbIe (LM (poBbIE)

Ne n/m Konrpoabnbsie IIpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIe pecypchl
padoThI padoTbI
Pa3nes 1. BemecTBo H XMMHYecKHe peaKuu
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 0 Bu6moteka [IOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLNAITHS. 8 1 1 bubnmnorexa [JOK
' XHWMHYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nea 2. HemeTanibl M MX coeIMHEHH S
51 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubmmnoreka [HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepUCTHKA XUMHYECKIX
2.2 anemeHTOB VIA- nel. Cepa u eé 6 0 0 Bubmmorexa [IOK
' TPYHHBL &P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
54 OO011ast XxapaKTepUCTHKA XUMHYECKUX 3 1 9 bubmuotexa [IOK
' aneMeHToB |VA-rpynnsl. Yriepon u https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCIUHECHUS

Uroro no pazgeny

25

Pa3zgea 3. Mera/iibl M UX COeTMHEHUA

. bub6nmoreka [IOK
31 Obuge ceoficTsa MeTaIOB 4 0 0 https://m.eds00.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxneiimme MeTamibl B UX COCIUHCHHS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpyxaomas cpeaa
bubnunoreka LIOK
4.1 BemiectBa 1 MaTepualibl B )KH3HH YeJIOBEKa 3 1 0 https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
bubnuoreka [{OK
Pesepaiioe Bpens 3 L 0 https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 7

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KosmmmuecTBo yacos Jlata DJICKTPOHHBIE
Koutpoas  IIpakTnuec uugposbie
n/ Tema ypoka U3Y4YeH
- Bcero HbIE KHe st o0pa3oBaTe/ibHbIC
padoThl padoThI pecypchl
1 [Ipenmer xumun. Ponib XMMHH B )KU3HU YETIOBEKA. 1 0 0 bubnmnoreka [JOK
Tema u BemectBa https://m.edsoo.ru/ff0d210c
5 [Ipeamer xumun. Ponp XUMHUM B )KM3HU YEJIOBEKa. 1 0 0 bubnnorexka [JOK
Tena u BewecTBa https://m.edsoo.ru/ff0d210c
b K
3 [TonsiTrie 0 MeTOAAX MO3HAHUS B XUMUU 1 0 0 hgfg;;fg;gﬁ IF0d227e
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[Ipaxtuueckas padora Ne 1 «IIpaBuia paboTsl B

4 naboparopuu U MpuEMBI 0OpaIIeHus ¢ 1a00paTOPHBIM bubmmorexa LIOK
patop P pat patop https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
5 Uucreie BemecTBa U cMec. CriocoObl pa3aeeHus bubnnoreka [HOK
cMmecen https://m.edsoo.ru/ff0d26ca
6 [TpakTuueckas paborta Ne 2 «Pa3nenenue cmeceit (Ha bubmmoreka [JOK
MIpUMeEPE OYUCTKH TOBAPEHHOM COJIN ) https://m.edsoo.ru/ff0d28c8
7 ATOMBI U MOJICKYJIBI bubmiorexa LIOK
4 https://m.edsoo.ru/ff0d2a6c
3 XUMUYECKUE TIEMEHTHI. 3HAKU (CUMBOJIBI) bubnuorexa [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocThic U ciiOXHBIC BENIECTBA bubnuorexa LIOK
p HI https://m.edsoo.ru/ff0d2a6c
10 ATOMHO-MOJICKYJISIPHOE YICHUE bubnuorexa LIOK
YHAPHOE Y4 https://m.eds00.ru/f0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYCCKas
11 ¢dopmyna. BaeHTHOCTh aTOMOB XUMHYECKUX bubmmoreka LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
12 OtHocurenbHast aroMHast Macca. OTHOCUTENbHAS bubnnorexka [JOK
MOJIEKYJIIPHAsI Macca https://m.edsoo.ru/ff0d323c
13 MaccoBast 10JIsI XUMHUYECKOTO JJIEMEHTA B COSAMHCHHIH bubmmorexa LIOK
A s https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
14 K . Moisie. M
OJTMYECTBO BemecTBa. Mois. MossipHast Mmacca https:/m.edsoo.ru/f0d5230
15 dusndeckue 1 XUMHIECKHUE SBICHUS. X UMHUUECKast bubnmnoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku U ycIOBHSI MPOTEKAHUS XUMUIECKIX bubnmoreka [JOK
peakuui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MACChI BEILECTB. XUMHUECKHE bubnnorexka [JOK
17
ypaBHEHUs https://m.edso0.ru/ff0d3b88
bu6mmoreka [IOK
18 BrrunciaeHus KOJIM4YecTBa, MacChl BEIISCTBA 10

https://m.edsoo.ru/ff0d5708
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YPaBHEHUSIM XUMHUYECKUX PEaKLIUN

Knaccudukanmst XauMudecKux peakiuii (COeTMHEHHMS, bubnnoreka [HOK
19
pasoXKeHMs, 3aMeleHus, 0OMEHA) https://m.edsoo.ru/ff0d3f34
20 M. B. JIoMOHOCOB — y4€HBIA-IHIIUKIIONEIUCT. bubnmoreka [JOK
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/ff0d40c4
21 Kontponbnas padora Nel mo teme «BemectBa u bubnuoreka [IOK
XAMHYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
29 Bo3nyx — cmecsk razos. CoctaB Bo3nyxa. Kucnopon bubnuoreka [IOK
— 3JIEMEHT U MpocToe BeecTBo. O30H https://m.edsoo.ru/ff0d448e
93 PuU3nYECKUEe 1 XUMHUYECKHE CBOMCTBA KUCIOPOIa bubnuorexa [JOK
(peakiuu okucieHus, ropenue). [lonsarue 06 okcumax https://m.edsoo.ru/ff0d4614
24 Crioco0sblI MOTy9eHUs KHCIIOpO/ia B JIA00paTOPUHU U bubnnoreka [JOK
MPOMBIIUIEHHOCTH. [IpruMeHenune kucnopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3 PekT XuMUIEeCKON peakIiu, MOHITHE O
25 TEPMOXMMHYECKOM ypaBHEHUH, IK30- U bubmmorexa [JOK
https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKITUIX
26 TormnuBo (HedTh, yroiab U MeTaH). 3arpsi3HEHHE bubnnoreka [JOK
BO3/yXa, CIIOCOOBI €ro MPEeJOTBPALLICHHS https://m.edsoo.ru/ff0d4c4a
97 [IpakTuueckas pabora Ne 3 no teme «llomyuenue u bubnuoreka [IOK
coOupaHue KUCIOPO/Ia, U3YYCHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
08 Bonopon — aneMeHT U mpocToe BELECTBO. bu6nmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
29 Pusnyeckne 1 XMMAYECKUE CBOWCTBA BOJOPOAA. bubnuoteka [JOK
IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
30 Honsrite 0 KUCTOTAX H COMAX https://m.edso0.ru/ff0d50d2
31 CrniocoOsbI oydeHus BOAOPO/a B JIabopaTopuu Egggﬁ;?:g;ggﬁfo d4ddo
39 [TpaxkTnueckas padota Ne 4 o reme «llonydyenue u bubnnorexka [JOK
coOupaHue BOJ0PO/Ia, U3yUEHUE ero CBOMCTB» https://m.edsoo.ru/ff0d4f42
33 Mousipabiii 00bEM Ta30B. 3aK0H ABOTAZIPO bubnmuorexa [JOK
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https://m.edsoo.ru/ff0d542e

34 Boruncienus 00b€Ma, KOJIUYECTBA BEIIESCTBA r'a3a 1o bubmuoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BEUIECTBA WU O0BEMY https://m.edsoo.ru/ff0d55a0
Brruucienns 005EMOB Ta30B 10 YPaBHEHUIO PEAKITUN bubnuorexa [JOK
35 i .
Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOIICHUI Ta30B https://m.edsoo.ru/ff0d5708
36 ®dusndecKkue 1 XUMHIECKUE CBOMCTBA BOJIBI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
37 C i. 11 0
octaB ocHoBaHui. [ToHsaTHE 00 MHAUKATOpPAX httos://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. HaceleHHbIe 1
38 HEHACBIIICHHBIC pacTBOPBI. MaccoBas /1015 BEIIeCTBA bubmorexa HOK
m p pPL- A m https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuueckas pabota Ne 5 mo reme «lIpurorosnenue
39 aCTBOPOB C OIPEACIEHHON MacCOBOM JI0JICH bubmorexa [JOK
p p" peat A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
40 KonTtponbHast padora Ne2 o teme «Kucnopo. bubnnorexa [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
41 Oxkcuppl: cocTas, Kilaccu(uKalys, HOMEHKIaTypa bubmmorexa [OK
AR ’ e, P https://m.edsoo.ru/ff0d664e
42 [TonyueHne n XMMUYECKHE CBOMCTBA KUCIOTHBIX, bubnnorexka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
43 OcHoBaHus: cOCTaB, KiaccuuKaIys, HOMEHKIaTypa bubmmorexa [JOK
' ’ e, P https://m.edsoo.ru/ff0d67ca
44 [Tonyyenune 1 XUMHUYECKHE CBOMCTBA OCHOBAaHUM bubmorexa [JOK
ya https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, knaccudukaus, HOMEHKIATypa bubmorexa HOK
' ’ e, P https://m.edsoo.ru/ffOdfee2
46 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmorexa HOK
i https://m.edsoo.ru/ff0dfee2
47 Conu (cpenHue): HOMEHKIIATypa, CIOCOOBI OTy4YeHUs, bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
48 [Tpaktuueckas padota Ne 6. Pemenne bubmuorexa [JOK
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SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC «OCHOBHEBIE
KJIaCCbl HCOPTaHNUYCCKUX COGILPIHQHHﬁ»

https://m.edsoo.ru/00ad9b7c

49 ['eneTnueckas CBs3b MEXKIY KJIacCaMHu bubnnoreka [HOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
50 O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAaHUH
- i https://m.edsoo.ru/00ad9ch2
51 Kontponbnas padora Ne3 mo teme "OCHOBHBIEC KJ1acChl bubnnoreka [JOK
HEOPraHWYECKUX COCAMHEHUN" https://m.edsoo.ru/00ad9ela
52 [TepBbie MOMBITKH KIACCUPUKALUNA XUMHUECKUX bubnmoreka [JOK
31eMeHTOB. [IoHsATHE O rpynnax CXOQHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Iepnoanueckuit 3axoH u [lepuoanueckas cucrema bubnuoreka [IOK
53
xumuueckux asemenToB J{. . Meneneera https://m.edsoo.ru/00ada52c
54 Ilepunoasl, TPy, TOATPYIIIEI bubmorexa [JOK
PHOJRL, TPYTHIRL, HOATPYH https://m.edsoo.ru/00ada52c
bubmuorexa [JOK
95 Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tormbl
P AP https://m.edsoo.ru/00ada342
56 CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnmnoreka [JOK
ITepuonnueckont cucremsl [l. 1. Menneneena https://m.edsoo.ru/00ada6bc
XapakTepucTuKa XUMHUYECKOT0 dJIEMEHTA 110 €ro
57 nosnoxxeHuto B [lepuoamyeckoii cucreme . U bubmorexa HOK
pHOA T https://m.edso00.ru/00ada824
Menneneera
3nauenue [lepuoanveckoro 3akoHa JijIsi pa3BUTHUS
58 Hayku U ipakTtuku. [{. 1. MenneneeB — y4&HbIi bubmorexa LHOK
K P e s Y4 ’ https://m.edsoo.ru/00ada96e
MeAaror ¥ rpakJaHuH
DIEeKTPOOTPUIIATETLHOCTh aTOMOB XUMHUYECKHIX bubnmoreka [JOK
59
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
60 HNonnas XuMudecKkas CBSI3b
https://m.edsoo.ru/00adac34
61 KoBasieHTHast MOJIsIpHAst XMMHYECKas CBS3b bubmorexa [JOK
P https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
62 KoBanieHTHast HEMOsIpHAS XUMHUYECKas CBS3b

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK

03 (CTereHb OKHCICHIS L 0 0 https://m.edso0o.ru/00adae28
bubmumoreka [IOK
64 OKHCIATENbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1 0 0 httos://m.e dsogru 100adb076
bubnunoreka HOK
65 OxucnuTeNn U BOCCTAaHOBUTENN 1 0 0 httos://m.e dsogru 100adb076
66 Kontponbnas padota Ne4 no teme «CTpoeHue aroma. 1 1 0 bubnmoreka [JOK
XUMHUYECKasi CBS3b)» https://m.edso00.ru/00adb486
67 PesepBHeIil ypok. O000IICHHE U CHCTEMATHU3 AN 1 0 0 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 1 0 bubnuoreka [IOK
3HAHUHU https://m.edso00.ru/00ad9ch?2
69 PesepBHblil ypok. O00011I€eHHE U CHCTEMAaTHU3alINS 1 1 0 bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69 6 6
9 KIIACC
N KosauyecTBo 4yacoB Nara DJIeKTPOHHbBIE
o/ Tema ypoka Konrpoar  IIpakruuec N uugposbie
- Bcero HbIE KHe st o0pa3oBaTejibHbIE
padoThI padoThI pecypcel
1 [lepuonuueckuii 3akon. [lepuoanueckas cucrema 1 0 0 bubnuoreka [IOK
xumMuueckux anemenToB J[. . Menneneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 0 0 bubnuoreka [IOK
3JIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX bubnnorexka [HOK
3 1 0 0
BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XuMHU4eCKO# CBSA3M M THITHI KPUCTAJUTHYECKUX bubnmnoreka [JOK
4 " 1 0 0
peLETOK https://m.edsoo.ru/00adbac6
KonTtponbhas padora Nel no reme «IloBropenue u
5) yriayOieHne 3HaHW OCHOBHBIX Pa3IeNioB Kypca 8 1 1 0 bubnmoreka [JOK
KJ1acca
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6 Krnaccudukanus XUMHUYECKUX PEaKIHid 10 pa3ITUIHBIM bubnmoreka [JOK
NpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTue 0 CKOpOCTH XMMUYECKOU peakuuu. [lonsTue bubnnoreka [HOK
0 TOMOTEHHBIX Y I€TEPOre€HHBIX PEaKIMIX https://m.edsoo.ru/00adbe9a
[TonsTre 0 XxuMHU4YeckoM paBHOBecHH. DaKTOPHI,
8 BJIUSIONIME HA CKOPOCTh XUMUYECKOM PeaKkuu 1 bubmmorexa LIOK
o p pearh https://m.edsoo.ru/00adc28c
MOJIO’KEHHNE XUMUYECKOTO PaBHOBECHS
9 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH bubmmorexa LIOK
peart https://m.edsoo.ru/00adcade
Teopus anexkTponuTuueckon aucconuanuu. CuibHbIe bubnuorexa [JOK
10
U c1a0Oble JICKTPOTUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUS peaKUnid bubmorexa LHOK
yp peakdl https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCJIOT M OCHOBAHUM B CBETE bu6mmoreka [IOK
MPEJICTABICHUA 00 IEKTPOIIUTHICCKON JTUCCOITUAITTT https://m.edsoo.ru/00add5d8
13 XUMHYECKHEe CBOMCTBA COJIEH B CBETE MPEACTABICHUMN bubmuorexa [JOK
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI https://m.edsoo.ru/00add8b2
14 [TonsiTue 0 rugponU3e coneit bubmmorexa [JOK
P https://m.edsoo.ru/00add9d4
bu6nmoreka [JOK
15 O06o01eHre u cucTeMaTr3aIus 3HaHUI
- i https://m.edsoo.ru/00addd12
16 [Tpaktnyeckas padora Ne 1. «Pemenune bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTtponbHast pabora Ne2 o treme
17 «INEeKTPOIUTHYECKAS TUCcCOMalUsl. XUMUYECKUE bubmmorexa [TOK
P ’ https://m.edso0.ru/00addecO
pEeaklMK B paCTBOPAX»
18 OO0mras XxapakTepruCTHUKa raJJoreHOB. XUMUUYECKHE bubnmuorexa [JOK
CBOIICTBAa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XmopoBogopoa. CoJisiHast KHCI0Ta, XUMHUYECKHE bu6mmoreka [JOK
CBOMCTBA, NTOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpaxkTuueckas padora Ne 2 o teme «llomydenue bubmuoreka [IOK
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COJIIHOW KHUCJIOTBI, U3y4EHHUE €€ CBOMCTB)

https://m.edso0.ru/00ade348

21 Brlunciienns no ypaBHEHUSIM XUMAYECKUX PEaKIIHii, bubnuorexa [JOK
€CJIM OJTMH U3 PEarceHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
bubmuorexa [JOK
22 O6mas xapakTepucTuka 3JeMeHTOB VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnotponHsie Moaudukanuu cepbl. Haxoxnenue
23 cepbl U €€ coeuHEeHUH B pupoje. XUMUYECKUe bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopo1, cTpocHHE, (HU3HMUECKUE U XUMUUIECKUE bubnmoreka [JOK
CBOICTBa https://m.eds00.ru/00ade802
o5 Oxkcupet cepol. CepHas KHCIOTa, GU3HUECKUEC U bubnunoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XYUMUYECKUE peaKkllny, JIexKalllue B OCHOBE
26 MPOMBINIJICHHOTO CII0C00a MOIy4eHUs CePHOMI bubnunoreka [JOK
KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE OKPYKarolen https://m.edsoo.ru/00adec8a
Cpelbl COeTMHEHHUSIMU CEPBI
97 Brrunciienne MaccoBoil 1071 BBIXOAA ITPOLYKTa bubnuotexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO61ast xapakTepUCTHKA 3JIEMEHTOB V A-TpyMIIbI.
28 A30T, pactipocTpaHeHHe B IPUPOIe, PUINICCKUE H bubmorexa LHOK
. https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOKCTBA
29 AMMHuak, ero pu3nYecKue U XUMUYECKUe CBOWCTBA, bubnuoreka [IOK
IIOJIy4EHUE U IPUMEHECHHE https://m.eds00.ru/00adf004
30 [IpakTuueckas padora Ne 3 mo teme «Ilomydenue bubnnoreka [JOK
aMMHaKa, U3y4eHHE €ro CBOUCTB https://m.eds00.ru/00adf180
31 A3oTHas KucaoTa, €€ GU3NIECKue U XUMUIECKHE bubnmuorexa [JOK
CBOMCTBa https://m.eds00.ru/00adf306
Hcnonp30BaHne HUTPATOB M COJICH aMMOHUS B
39 KaueCcTBE MHUHEPATLHBIX YA0OpEeHUN. XUMHUUECKOe bubnmnoreka [JOK

3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COCTMHEHUSIMU
azoTa

https://m.edsoo.ru/00adf518
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33 ®docdop. Oxcun dhocdopa (V) u pochopras kucnora, bubnmoreka [JOK
du3nUecKre 1 XMMUYECKHE CBOWCTBA, MOTyYCHHE https://m.edso00.ru/00adf68a
Hcnonp3oBanue ¢pocdaroB B kKayeCcTBE MUHEPAIBbHBIX

34 noOpeHwuit. 3arps3HeHrne IPUPOTHON CPeIbI bubmmorexa LIOK
YAOOP - arp PHp P https://m.edsoo.ru/00adfc20
docharamu

35 Yrnepon, pacnpocTpaHEeHUE B IPUPOJE, pusnueckue u bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraeposa, ux (pu3nuecKue U XuMUIeCKHe

. bubnmoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzaom yriepoaa (1V)
37 VYronbHast KUCI0Ta U €€ CoNu bubnuorexa LIOK
https://m.edso0.ru/00ae006¢c
[Ipaktuueckast padora Ne 4 o teme "llonyuenune

38 JICKUCITOTo Ta3a. KadyecTBeHHas peakius Ha bubmmorexa LOK
I . P https://m.edsoo.ru/00ae027e
KapOOHaT-HOH

39 [lepBoHauaNbHBIE TOHATHUS 00 OPraHUYECKUX bubnuorexa [IOK
BEILECTBAX KAK O COCAUHEHUSX YIIIepoaa https://m.edsoo.ru/00ae054e

40 Kpemnwuii u ero coenuuenus bubmmorexa LIOK

P A https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxkHeimme bubmmorexa LIOK
p A https://m.edso00.ru/00ae0bf2
HEMETAJUTBI U X COCTUHCHIS

42 Konrtponbnas padora Ne3 o teme «Bakneiimue bubnnorexka [JOK
HEMETAJJIbl U UX COCIUHECHUS» https://m.edsoo.ru/00ae0el8
OO01mast XapakTepUCTHKA XUMUIECKUX FJICMEHTOB —

43 MeTauIoB. MeTamnyuecKkas CBsI3b U METaJlIndecKas bu6mmorexa [IOK
KpUcTajuiMueckas pemeérka. Gusndyeckrue CBONCTBA https://m.edsoo.ru/00ae103e
METAJIJIOB

44 XuUMHUYeCKHe CBOMCTBA METAILJIOB. bubmuorexa [JOK
DIEKTPOXUMHUYECKUN DSl HAMPSDKCHUA METAJIIOB https://m.edso00.ru/00ae1156

45 O61me crocoObI moryyeHust MeTayioB. CIulaBbl. bubmuoreka [IOK

Brpluncnenus 1o ypaBHEHHUSM XUMUYECKUX PEaKIINi,

https://m.edso0.ru/00ael1156
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CCJIM OAWH U3 pCarcHTOB COACPIKUT IMPUMCECHU

46 [TonsaTHe 0 KOppO3UN METAIIIOB bubmorexa HOK
https://m.edso00.ru/00ae1278
bu6mmoreka [IOK

41 [Henorrste MeTaet https://m.edsogru/Oan14b2

48 OKcubl U THAPOKCUIBI HATPUS U KU bubnnorexa LIOK
https://m.edsoo.ru/00ae14b2

49 [llenoyno3eMenbHbIC METAJIbI — KAJIBIIUA ¥ MarHui bubnnorexa [IOK
https://m.edsoo.ru/00ae15e8

50 Baxneime coeqMHEHUS KaJIbLIUA bubnmorexa LOK
https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN bu6mmoreka [IOK

N N bub6mnoreka [JOK
52 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS https://m.e dsogru 100261886
53 [IpakTryeckast padora Ne 6 mo Teme "YKECTKOCTH BOJIBI bubnnorexa [JOK
U METObl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6nmoreka [JOK

>4 Amomuinit https://m.edsogru/Oan1c64

55 AmMdoTepHbIe CBOMCTBA OKCHA U THIIPOKCHUIA bubmorexa LHOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

56 Keneso https://m.edsogru/OanldBG

57 Oxkcuapl, Tuapokcu sl u conu xkenesa (1) u xenesa bubnuoteka [JOK

D) https://m.edsoo.ru/00ae35e6

58 O0001IeHne 1 cucTEMaTU3aINS 3HAHUI bu6mmorexa [IOK

[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTATBHBIX 33/1a4 0 TeMe «BaxHeiime bubmorexa HOK
https://m.edso0.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brrarcnenus 1o ypaBHEHUSIM XUMHYECKHUX PEaAKIIHM,
60 €CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE WIIA COJACPKUT bubnmuotexa [JOK

MpUMECH. BbIYuciaeHrst MacCOBOM JTOJIM BbIXO1A
MPOAYKTA PEAKIUU

https://m.edsoo0.ru/00ael750
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61 O0o01IeHre U cucTeMaTU3alus 3HaHUH 1 bubnmoreka [JOK
62 Kontponbnas padora Ne4 o teme «Bakueiimme 1 Bu6miorexa LIOK
METAJUTbI U UX COCAMHCHHUSI
63 BemectBa u maTepuanbl B HOBCEAHEBHOM KU3HU 1 bubnmoreka [JOK
YeJI0BEKa https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAKOIIEN CPEIbl 1 bubmmorexa LIOK
P PYAIOMER cpel https://m.eds00.ru/00ae4270
65 Poip XxumMuM B pelieHnn dKOJOTHYECKHUX TTPOOIeM 1 bubmmorexa LIOK
p P https://m.eds00.ru/00ae4270
PeseprHblit ypok. O000IIEHNE 1 CUCTEMaTH3AIHA bubnnorexa [JOK
66 . 1
3HAHUU https://m.edso0o.ru/00ae0dOa
67 PeseprHblit ypok. O000IIEHNE 1 CUCTEMAaTH3AIHSA 1 bubnuoreka [IOK
3HaAHUU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIHs 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 kinacc/ ['abpuensu O.C., Octpoymos U.I'., Cnaaxos C.A., AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeiienme»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

-Xumus, 8 kiacce/ ['abpuensia O.C., Octpoymon W.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3aatenbctBo «lIpocBemenney;

-Ypoku xumuu B 8 kiacce. MeToauueckoe mocooue./

O. C. l'abpuensn, 1. I'. Octpoymos, C. A. Cnaakos, U. B. AkceHora.

- Ypoxu xumun B 9 kimacce. Meroaudeckoe rmocoowue./

O. C. T'abpuensu, 1. I'. Octpoymos, C. A. Cnaakos, U. B. AkceHora.
IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

bu6mmoreka IJOK

https://www.yaklass.ru/






