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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHus, MPECTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1Ma€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPpaMMbl IO XHMHUHU, OMPENENSCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromuxcs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETrocsi IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPIrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH NS CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl  y4eOHOro  MpeaMmeTa, KOTOpbIA  SABIAETCS  IEeAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSTHH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI O XUMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxawomuid mup», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JESATENBHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHH BEIICCTB U XMMHUYECKUX PEaKIui, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATENbCKON AEITEIbHOCTH, OCBOCHUH TIPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (opMupOBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmXcs K CaMOCTOSTCIBHOW TO3HABATEIBLHOW JACATCIBHOCTH, HAaYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecriedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarONTUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATBLHOW ¥ ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSACHATb U OLEHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJIYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalolUMXCs T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHUS OOIIEUYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio YacoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero oOpa3oBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yvacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysna. BalleHTHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHNUs, 3aMEIIeHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIIECTB, HaOII0IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHWE MNPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuM, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conn Menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbIIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYNUCTKH TOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3jaeMEHT U MpOCTOe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — alioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(heKra, pazpylieHuEe 030HOBOTO CIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma Kkak pactBoputenb. PacTtBopsl.
HacplieHHble M HEHACBIILIEHHBIE PAcTBOPbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axkruBHoctu MmetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIIEHUE COJCPKAHUS KUCIOPOIa B BO3YyXeE, MOIyUYECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJY4YeHUE, COOMpaHWE, pACMO3HABAHHE W W3YUYCHHUE CBOWCTB
BOJIOpoJia (TOpeHue), B3auMoencTBie Bojiopoaa ¢ okcuaom meau (II) (Bo3aMoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™Momb, uccnegoBaHue OCOOEHHOCTEM pACTBOPEHHUSI BEHIECTB C pPa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOWM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJJIaMU, PEAKIIUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJlla JPYTUM U3 PACTBOPA COJIU, PEIICHUE IKCIEPUMEHTAIBHBIX 3a71a4 10 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMuMHUUYECKUX SJIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckass cBsi3b. KoBaneHTHas (MOJsipHAas M HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmnnie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmuiue ecTecTBEHHO-HAyYHBIC TOHATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHI 3apsj, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPabl, TOPHbIE MOPObI, OJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPHUOIOB, KAJIHS, KAJTbIUI U UX COSTUHCHUH
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOW PEIIETKHA U
BUJIa XUMUUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX PEaKIIUi M0 pa3iIndHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[lonsitTue o ckopoctu xumudeckoil peakuuu. [lonstre 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEAKIMM,  DJICKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust 2IEKTPOIUTHUECKON AUCCOLUALIANA. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YpaBHEHMs peakumii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUIMYECKHX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOLiecca AUCCOLUALINY KUCTIOT, IIeJI0oUeH U coseit (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKIil (rOpeHue, peakiuu paszioKeHHUs,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJyYEHHE, NOpuUMEHEeHue. JlelcTBHe XJopa |
XJIOPOBOJIOPOJA HAa OPTaHU3M 4YeJIOBEKA. BakHenme XJII0puabl U UX HaX0XKICHUE B
IPUPOJE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOJa U CePbl. AJIOTPONHbIE MOAU(PUKAIIMN KUCIOpOia
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KUCIOT U crneurduueckue). XMMHUYECKHE peakluu, JIeXkKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxxnenne cepbl m €€ coeqMHEHUNW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
dbuznveckue U XumMuieckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MofyueHue U npuMmeHenue. Coiam aMMOHUS,
ux (pu3nyYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiyudeHHue, (Pu3nueckue M XUMHYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO31yxa, MOo4YBbl U BoAoEMOB). docdop, amioTporHbie
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckue M XMUMHUECKHUE CBOWCTBA, MOJyUYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapaktepuctuka 3nemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepona B mnpupone. OKcuibl yriepoja, WX (QU3MYECKUe U
XUMUYECKHE CBOWCTBA, JEWCTBUE HA JKUBBIC OpPraHW3MBblI, I[IOJIyYE€HHE U
npUMeHEeHHe. DKOJIOTMUecKre MpoOeMbl, CBsi3aHHbIE ¢ oKkcuaoMm yriaepoaa (IV),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
Kucinora U e€ conu, uX (U3MYECKHEe M XUMHUYECKHME CBOMCTBA, MOJyYE€HHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, TAaHOJ, TJIMLEPUH, YKCYCHAas KUCIIO0Ta).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemaus (IV) m xpemaneBoii kuciaore. CHIMKATHI, ©X HCIOJB30BaHHE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelIme cTpouTelibHble MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPraHMYECKUX BELIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPUA0B (TaJIOTEHUI0B), O3HAKOMIIEHHE C 00pa3liaMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTbI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpPHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u dochopHbIX ynoOpeHHi, TojlydeHrue, cooOupanue, pacrio3HaBaHUE W U3Y4YCHHUE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yUYCHHE MOJEJeH KPHUCTALUIMUYECKUX PEMETOK aaMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX pEaKIuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNEe SKCIEPUMEHTANIbHBIX 3ajauy 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6mas xapakTepUCTUKA XUMUYECKHX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckrue U XMMHUYECKHe CBOKcTBa MeTamuioB. Oomue
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: mojiokeHue B [leproauveckor CUCTEME XUMHYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusi ©W Kanus. [IpuMeHeHue IIeOYHbIX METAUIOB U HUX
COEMHECHUM.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIO)KEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kasblisl. Baxueiie coefuHeHUs Kablus (OKCUI, TUAPOKCH, coin). JKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, TuIpoKcu bl U conu xkenesa (1) u xxenesza
(IIT), ux cocra, CBOIMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOJAOW (BO3MOXHO HCIIOJIb30BAaHUE BHUJICOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KaueCTBCHHBIX PEaKIIMi Ha MOHBI: MATHUSI, KaJIbIUs, ATFOMUHMS, IIMHKA, skee3a (11)
u sxene3a (II1), menu (II), HaGaromeHMe W ONMMCAHHE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpelenbHas AOMyCTUMAs
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: Matepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, ©30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, €IUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIbI, TTOJIE3HbBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKUX HKCIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI00O3HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIH 00pa3 XWU3HH, OCO3HAHWE IOCICJICTBUN W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIeco00pa3HOe OTHOIICHHUE K TPUPO/IE€ KaK UCTOYHUKY KUZHU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIIHNII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
HCITIOJIB3YIOTCS B ©€CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUECKHX OJKCIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJO0M IpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH()OPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PAa3IUYHbIE METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XOJI€ AUANIOTa U (UJIN) TUCKYCCUU) 110 CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PEUIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCAIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHUN: aToOM, MOJEKYyIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro JJIeMEeHTa 1o (GopMysie COEIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0O0O0OIIeHHe, CHCTEMAaTU3allMIo, KIacCU(UKAIIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU OCYA0U U JaO0paTOPHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCcOBOW J0JIEM PacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMUYECKasi peaKklus, XUMUYecKasi CBs3b, TEIUIOBOM 3P heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peaKIuu, MPeaesIbHO JOMYCTUMAas KOHIIEHTpAIIHS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOmMEe W CrenuUUecKrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OallaHCca 3TUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (OpMyine COSAMHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BHISIBICHUE MPUYUHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
Ne KosmmuyecTBo yacos DJIeKTPOHHbIE
n | HaumeHoBaHue pa3aesoB (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | W TeM mporpamMmbI Bcero o0pa3oBaTe/ibHbIE
ble padoThl ue padoThl
n pecypcebl
Paznean 1. IllepBonayanbHbie XUMUYECKHE TOHATHS
Xumusi — BakHast 00J1acTh
bu6mmoreka [IOK
1. €CTECTBO3HAHUS U
N 5 2 https://m.edsoo.ru/7f418
1 MIPAaKTHUYECKOU 37¢
NEATEIILHOCTH YeJI0BEKA T
1 bu6mmoreka [IOK
. BemiecTBa 1 xXuMu4deckue
5 KL 15 1 https://m.edsoo.ru/7f418
peaki 37¢
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

bu6moreka [IOK
2. Bo3nyx. Kuciopon.
yx p 6 https://m.edsoo.ru/7f418
1 ITousarue 00 oxkcumax
37¢C
2. Bonopoa.llonsitue o Bubmaorexa LIOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJISIX
37c
2. Bopa. PactBopel. [lonsitue Bubmiorexa LIOK
5 1 1 https://m.edso00.ru/7f418
3 00 OCHOBaHMAX 37¢



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

OCHOBHBIE KJIACCBI

bubnunoreka LIOK

HEOPraHUYECKUX 11 https://m.edsoo.ru/7f418
COoeqUHEHUN 37¢c
Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckasi cucrema xumnuyeckux 31eMeHToB /. . MengesieeBa.
CtpoeHue aToMoB. XumMuieckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [IOK

XUMHUYECKHX dJIeMeHTOB JI. 7 https://m.eds00.ru/7f418
N. MenpneneeBa. Ctpoenue 37¢c
aToMa
XuMuJecKas CBS3b.
bu6mmoreka [IOK
OKHCIUTETbHO-
8 https://m.edsoo.ru/7f418
BOCCTaHOBUTEIILHBIE 37¢
peakuuu o
bu6mmoreka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f418
37c
bu6moreka [IOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBLIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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9 KUIIACC

Ne KosmuecTBo yacos DJIEeKTPOHHbIE
n | HaumeHoBaHue pa3aesoB (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | W TeM mporpamMmbI Bcero o0pa3zoBaTte/ibHbIE
ble padoThl He padoThl
n pecypchl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
1 [ToBTOpenHue u yriuyonenue bubnuotexa [JOK
1' 3HAHWI OCHOBHBIX Pa3/IeioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiacca 636
bu6mmoreka [IOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
N 4 https://m.edsoo.ru/7f4la
2 XUMHUYECKUX PEAKITUN
636
1 DJIEKTPOJIUTHYECKAS Bubmuoreka ITOK
3' IUCCOLMALINA. XUMHUYECKIE 8 1 1 https://m.edsoo.ru/7f41a
peaKkuu B pacTBOpax 636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M UX COeANHEHHUS
5 OO6mras xapakTepucTuKa bubnuorexa [JOK
1' XUMHUYECKUX HJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynmnsl. ["anorenst 636
OO1as XxapakTepucTuKa
P P bubnuorexa [JOK
2. XMUMHUYECKUX JIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynnei. Cepa u e€ 636
COCTMHEHUS =
2. OO1as xapakTepuCcTUKa bubmorera I[IOK
7 1 https://m.edsoo.ru/7f41a
3 XUMUYECKUX 3JIEMEHTOB

636



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

VA-rpymmsl. A3oT, pocdop
1 UX COCAUHCHUA

OOmast xapakTepuCcTUKa

9 bubauoreka IIOK
. XUMHUYCCKUX DJIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUN U UX COCTUHEHUS T
Wroro mo pazueny 25
Paznen 3. MeTa/uibl U MX COeIMHEHMSI
3 bu6moreka [IOK
1' OO61ye cBOMCTBA METAILIOB 4 https://m.edsoo.ru/7f41a
636
. bu6mmoreka [IOK
3. BaskHeiiire MeTaIbl U UX
16 https://m.edsoo.ru/7f41a
2 COEIMHEHUSI
636
Hroro mo pazgeny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeia
bu6moreka [IOK
4, BemectBa u maTepuainsl B
3 https://m.edsoo.ru/7f41a
1 JKU3HHU YeIoBeKa
636
Utoro no pazneny 3
bubmuoreka [{OK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
h KoanuecTBo 4acon DJIeKTPOHHBbIE
I Kontpoas | Ilpaktuue Aara uudposbie
Tema ypoka usyue
/ Bcero HbIE CKHe st o0pasoBareib
1 padoThI padoThI HbI€ pecypchbl
bubnuoteka
1 [Ipenmer xumuu. Poss xumun B 1 LIOK
YKU3HU 4yesioBeka. Tema u BeniecTa https://m.edsoo.r
u/ff0d210c
bubnuoteka
2 IToaaTtre o MeTogax MO3HAHUS B 1 HOK
XUMUHU https://m.edsoo.r
u/ff0d227e
[IpaxTnueckas padota Ne 1 «[Ipasuia bubnuoreka
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 L[IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.r
000pyI0BaHUEM u/ff0d23dc
bubnuoteka
4 Yuctele BemtecTBa U cMmecu. CriocoObl 1 HOK
pazzaeieHus cMmecein https://m.edsoo.r
u/ff0d26ca
bubnuoteka
[IpakTiueckas pabora Ne 2
5| «Paznenenue cmecelt (Ha mpumepe 1 LIOK
. https://m.edsoo.r
OYHCTKU TTOBAPEHHOU COJIN)» u/Ff0d28c8
6 | ATOMBI M MOJICKYJIBI 1 bubmotera

[MOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.r
u/ff0d2a6¢

XUMUYECKUE IIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2be8

[IpocThlie u cnokHBIE BENIECTBA

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

bubnunoreka
[HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSIHCTBA COCTAaBA BEUIECTB.
Xumudaeckas hopmyra. BareHTHOCT
aTOMOB XUMHUYECKUX 3JIEMEHTOB

bubnnoreka
IHOK
https://m.edsoo.r
u/ff0d2eae

OTHOCUTeNnLHAsA aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHas Macca

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d323c

MaccoBas g0Js1 XUMUYECKOTO
3JICMCHTA B COCINHCHHUHN

bubnunoreka
LHOK
https://m.edsoo.r
u/ff0d350c

Konunuectso Bemecrsa. Mosb.
Moumnsipaas macca

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d5230
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bubmmoreka

dusnueckue U XUMHUYECKUE SIBIIEHUS. ITOK
Xumudeckasl peakius https://m.edsoo.r
u/ffod37fa
bubanorexa
[Tpu3Haku ¥ yCIOBHS MPOTCKAHUS IIOK
XUMUYECKUX PEAKIUN https://m.edsoo.r
u/ff0d3al6
bubanorexa
3aKoH COXpaHEHHUsI MacChl BEIIECTB. [IOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.r
u/ff0d3b88
bubanorexa
BrurunciieHus KoJIn4ecTBa, MacChl OK
BEIIlECTBA 10 YPAaBHCHUSM 1
T —— https://m.edsoo.r
peakdt u/ff0d5708
bubnuoreka
Knaccudukanus xumuaeckux OK
peakiuii (CoeTuHEHNs, Pa3I0oKECHHUSI, 1
saMemerus, o6Mena) https://m.edsoo.r
HHCHIT, u/ff0d3f34
.. bubnunoreka
M. B. JIoMOHOCOB — y4€HBIii-
LHOK
sHIKIIoneaucT. O000IIEHNE U
CHCTEMAaTH3alMs 3HAHUI https://m.edso0.r
H u/ff0d40c4
bubnunoreka
KonTponsnas pabora Nel mo teme LIOK

«BelecTBa 1 XUMHYECKHE PCaKknnum»

https://m.edsoo.r
u/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubmmoreka

[HOK
Bo3ayxa. Kucinopox — anement u
poctoe BemecTBo. O30H https://m.edsoo.r
P HIECTEO- u/ff0d448e
. bubnunoreka
dusnyeckre U XUMHUYECKHE CBOMCTBA OK
KHCJIOpoJia (peaKkIuy OKUCIICHUS, 1
ropenue). [Torsarue 06 oxcumax itps. /im.eds00.t
PEHHE). a u/ff0d4614
bubnuoreka
CriocoObl MoTy4eHus! KUCIOPOia B OK
a00paTOPUH U MPOMBIIIIICHHOCTH. 1
IIpuMeneHnne KuciIopoaa hitps://m.eds00.r
P poa u/ff0d497a
TennoBoii 3¢ ekt xumMuueckoin bubnuoreka
peakuuu, MOHATHE O [HOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.r
Y SHIOTEPMUUYECKHUX PEAKITHIX u/ff0d4790
bubnuoreka
TommBo (HedTh, yroiabs U METaH). OK
3arps3HEeHHe BO3/IyXa, CIIOCOOBI €ro 1
S — https://m.edsoo.r
peaoTEpatit u/ff0d4c4a
[IpakTrueckas padota Ne 3 o Teme BHOiJEHOTem
«[lonydyenue u cobupanue .
KUCIIOPOa, U3YUEHUE €r0 CBOMCTBY https://m.edso0.r
poAd, M3y u/ff0d4ae2
bubnunoreka
Bonopon — snemeHT u npocToe I[IOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.r
u/ff0d4ddo
duznyeckue 1 XMUMHUYECKHUE CBOCTBA bubanoreka
Bojaopoaa. [Ipumenenue Bogopona HOK
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https://m.edsoo.r

u/ff0d4ddo
bubnuoteka
[ToHsiTHE O KUCIIOTAX U COJISIX Ih_ngllm edsoo.r
u/ff0d50d2
bubnuoteka
Crioco0bl Mmosty4eHust BOAOPO/Ia B [HOK
naboparopuu https://m.edsoo.r
u/ff0d4ddo
[IpakTueckas padorta Ne 4 o Teme Eg?nmem
«ITonmyuenue u cobupanue BoI0OPo/Ia, _
U3y4YEHHE €r0 CBOMCTBY E;ﬁ;ﬂ;l;dsoo'r
bubnuoreka
MonsipHblii 00bEM ra30B. 3aKOH I[IOK
ABoraapo https://m.edsoo.r
u/ff0d542e
Brruncnenus 00bEma, KoIruecTBa bubmmotexa
BEII[ECTBA Iasa Mo €ro U3BECTHOMY HOI?
KOJIMYECTBY BEIICCTBA UK 00BEMY E;ﬁ(s)éérgégdsoo.r
Brruucienust 00bEMOB ra3oB 1Mo bubmmorexa
YPaBHEHUIO PEAKI[MU Ha OCHOBE HOK
3aKOHA 00BEMHBIX OTHOIIICHUH ra30B hitps://m.edsoo.r
u/ff0d5708
bubnuoreka
Ou3nyecKue U XUMHUIECKHE CBONCTBA LIOK

BOJbI

https://m.edsoo.r
u/ff0d587a
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bubmmoreka

CocraB ocnosanuil. [lonstue 06 LIOK
WHJIUKATOpax https://m.edsoo.r
u/ff0d59e2
Bopa xak pacTBopuTENb. bubanoreka
Hacplmennele 1 HEHACHIIICHHBIC [HOK
pactBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.r
B pacTBOpeE u/ffod5b40
[TpakTuueckas padota Ne 5 o Teme bubnnoreka
«IIpuroToBieHue pacTBOpPOB C [HOK
OnpeaeNIEHHON MacCOBOM T0JeH https://m.edsoo.r
pPacTBOPEHHOTO BEIIECTBA» u/ff0d5eba
bubmmoreka
KontponbHas padota Ne2 o teme [HOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.r
u/ff0d6342
bubnmmoreka
Okcuapl: cocTaB, Kiaccudukaus, HOK
HOMEHKJIaTypa https://m.edsoo.r
u/ff0d664e
. bubnuoreka
[TonydyeHue U XUMHYECKHE CBOHCTBA
KHCJIOTHBIX, OCHOBHBIX U HOK
https://m.edsoo.r
aM(}OTEepHBIX OKCHUIOB u/Ff0d664e
bubnuoreka
OcHoOBaHM: cOCTaB, KIacCUPHUKAIIHS, [HOK

HOMEHKJIaTypa

https://m.edsoo.r
u/ff0d67ca
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bubmmoreka

ITosmyyenne u XMMHYECKHE CBOMCTBA LIOK
OCHOBaHUH https://m.edsoo.r
u/ff0d67ca
bubnuoreka
Kucnotsr: cocras, knaccudukanms, [HOK
HOMEHKJIaTypa https://m.edsoo.r
u/ffOdfee2
bubnuoreka
ITosryyeHne u XMMHYECKHE CBOMCTBA LIOK
KHCJIOT https://m.edsoo.r
u/ffOdfee2
bubnuoreka
Conu (cpenHue): HOMEHKIATYpa,
CHOCOOBI OJTYyYESHHS, XUMUYECKHE HOK
cBOliCTRA https://m.edsoo.r
u/00ad9474
[IpaxTnueckas padota Ne 6. Pemenue bubnuoreka
9KCIICPUMCHTAJIPHBIX 33124 110 TEME HOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.r
COCIMHEHUI u/00ad9b7c
bubnuoreka
['eneTnueckas CBsI3b MEXKIY KJIaCCaMU LHOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.r
u/00ad9a50
bubnuoreka
O06o0061eHne u cucTeMaTu3amus LIOK

3HaHUH

https://m.edsoo.r
u/00ad9ch2
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KonTtponpsHas padota Ne3 mo treme

bubmmoreka

n L[OK
OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX
O —" https://m.edsoo.r
A w/00ad9ela
bubmmoreka
[TepBbIe MOTBITKA KIIACCUPUKAITAN
[HOK
XUMHYECKHUX AIeMeHTOB. [loHsTHE O
https://m.edsoo.r
rpynmnax CXOAHBIX JIEMEHTOB 1/00adoffa
[lepnoanueckuil 3aK0H 1 bubnuoreka
[Iepnoanueckas cucrema [HOK
XUMHUYeCcKnX deMeHToB 1. 1. https://m.edsoo.r
MenneneeBa u/00ada52c
bubnmmoreka
[HOK
[Tepuoapl, Tpynmbl, TOATPYIIIHI
https://m.edsoo.r
u/00ada52c
bubnuoteka
Crpoenue atomoB. CocTaB aTOMHBIX L[IOK
saep. M3oTonbl https://m.edsoo.r
u/00ada342
bubnuoreka
CtpoeHue AIIeKTPOHHBIX 000JI0UeK OK
aToMOB 3J1eMeHTOB [leproanueckoit 1
cuctemsl JI. . MenaeneeBa https://m.eds0o.r
o A u/00ada6bc
XapakTepucTuKa XUMHUYECKOTO bubnuoteka
3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B IIOK
ITepnoanueckoii cucreme /1. . https://m.edsoo.r
MeneneeBa u/00ada824
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3nauenue Ilepuoanueckoro 3akoHa bubnuoreka

JUISL pa3BUTHS HAYKU U NIPAKTUKH. [l [HOK

N. MenneneeB — y4€HbIM, Iearor u https://m.edsoo.r

rpak 1aHuH u/00ada96e
bubmmoreka

DNEeKTPOOTPULIATEILHOCTh ATOMOB

XUMHYECKUX DJIEMEHTOB/ HOK

Bcepoccuiickas mpoBepoyHas paboTa e/ elsoo.t
u/00adaab8
bubmmoreka

HNonnas xumMudeckas CBsI3b HOK
https://m.edsoo.r
u/00adac34
bubnmmoreka

KoBaneHnTHas moyspHas XuMu4ecKas HOK

CBSI3b https://m.edsoo.r
u/00adaab8
bubnmoreka

KoBanenTHas HenossgpHas [HOK

XUMHUYECKas CBSI3b https://m.edsoo.r
u/00adaab9
bubnuoreka

Crernenb OKUCICHUS LIOK
https://m.edsoo.r
u/00adae28
bubnuoreka

OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC I[HOK

peakuuun https://m.edsoo.r
u/00adb076
bubnuoreka

OKHCIIHTEIN B BOCCTAaHOBUTEIN

[TOK
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https://m.edsoo.r

u/00adb076
KonTpomasHas padora Ne4 o teme bubmorexa
HOK
«Ctpoenne atoMa. XUMHUECKast 1
. https://m.edsoo.r
u/00adb486
bubnnoreka
PesepBubrit ypok. O60011eHNE 1 1 [HOK
CHCTeMaTH3aIus 3HaHuI https://m.edsoo.r
u/00adb33c
bubnnoreka
Peseprubrit ypok. O6001eHNE 1 1 [HOK
CHCTeMaTH3aIus 3HaHUI https://m.edsoo.r
u/00ad9ch2
bubnnoreka
PesepBubIit ypok. O6001eHNE 1 1 I[IOK
CHCTeMaTH3aIus 3HaHuI https://m.edsoo.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

OCHOBHBIX pa3CcjiOB Kypca 8
Kiacca»

N KoanuecTBo 4acoB 1 DJIeKTPOHHBbIE
ara
n Koutpoan uudposwie
Tema YpoKa HpaKanec N3Yy4YeH
/ Bcero HbIE o0pa3oBaTe/ibH
Kue padorbl | HA
n padoThI ble pecypchbl
[Iepnoanyeckuil 3aK0H. bubnuoreka
1 [Iepnoanueckas cucrema 1 [HOK
XUMHUYeCcKuX deMmeHToB 1. U. https://m.edsoo.ru
MenneneeBa /00adb59e
3aKOHOMEPHOCTH B bubnuoteka
) W3MEHEHUHU CBOMCTB 1 [HOK
XUMHUYECKUX AJIIEMEHTOB https://m.edso0.ru
MEPBBIX TPEX NEPUOI0B /00adb6b6
bubnuoreka
Knaccudukanus u
[HOK
3 | HOMEHKIarypa 1
https://m.edsoo.ru
HEOPraHMYECKUX BEIIECTB 100adb7e2
. bubnuoteka
Bunel xumuueckoi cBs3U U
LHOK
4 | TUIBI KPUCTALTUYECKUX 1
lETOK https://m.edsoo.ru
P /00adbac6
KonTponsnas pabora Nel mo
teme «IloBTOpenue u
5 | yruy0iieHue 3HaHUU 1 1
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Krnaccudukarus XaMHUYECKUX

bubmmoreka

. [HOK
peaKIHi 10 pa3InIHbIM
D3HAKAM https://m.edsoo.ru
P /00adbchO
[TonsiTue o ckopocTu bubnuoteka
XMMHYECKON PEAKLIUH. [HOK
TToustTie 0 TOMOTE€HHEIX U https://m.edsoo.ru
reTEPOTCHHBIX PEAKIUIX /00adbe9a
TloustTie 0 XUMHYECKOM
paBHOBecuH. DaKTOPBHI, bubnuoreka
BJIMSIFOIIME HA CKOPOCTh [HOK
XUMUYECKON PEaKny U https://m.edsoo.ru
MOJIOKEHNE XUMHUYECKOT'O /00adc28¢c
paBHOBECHs
bubnuoreka
OxucnurenpHo- LHOK
BOCCTAHOBUTEJIbHBIE PEAKIIHI https://m.edsoo.ru
/00adcade
o bubanorexa
Teopust 3MEKTPOTUTHICCKOM OK
muccoruanui. CUIIbHBIE U .
c1a0bIe AIIEKTPOJIATHI hitps://m.edsoo.u
p /00adcd68
bubnauoreka
. LHOK
Hounsle ypaBHEHHS peakiuii
https://m.edsoo.ru
/00add448
o bubnuoreka
XUMHYECKHE CBOUCTBA KHUCIOT
LHOK

1 OCHOBAHUI B CBETE
MpeJICTaBICHUI 00

https://m.edsoo.ru
/00add5d8
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BIEKTPOJIUTHYECKON

JICCOIHAIAN
XuMHYecKHe CBOMCTBA COJIEH bubnunoreka
B CBETE IPEJICTaBICHUI 00 IIOK
BIEKTPOIUTHYECKON https://m.edso0.ru
JAUCCOLHALNH /00add8b2
bubnuoreka
. [HOK
[TonsiTue 0 ruApoOIU3E CoJIeH
https://m.edsoo.ru
/00add9d4
bubnunoreka
O06o00uenue n [IOK
CHCTeMaTH3aIus 3HaHUI https://m.edsoo.ru
/00addd12
bubnnoreka
[TpakTruueckast padota Ne 1.
IHOK
«Pemenue
SKCIIEPUMEHTAILHBIX 3314 https.//m. edsoo.1u
P a /00addbfa
Kontponbras padoTta Ne2 o Bubnmoreka
TeMe «JIEKTPOJINTUYECKAst HOK
nucconyanusg. XuMuuecKue https://m.edsoo.ru
peaKIMK B PaCTBOPAX» /00addecO
bubanoreka
OO6mras xapaKTepucTuKa
LHOK
rajJJoreHoB. XMMHUYECKHE
CBOICTBa Ha IPUMeEPE XJI0pa https://m.eds00.1u
PHMEPE XI0P /00addfe?
XnopoBogopoa. CosnsHast bubnuoreka

KHUCJI0Ta, XUMHYCCKHEC

[MOK
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CBONCTBA, ITOJIy4ECHHUE,

https://m.edsoo.ru

MIPUMEHEHUE /00ade104
[Ipaktuyeckas padora Ne 2 o bubmmoreka
teMe «llomydyeHnne coyssHON LIOK
KHCJIOTBI, U3y4eHHUE €€ https://m.edsoo.ru
CBOMCTB» /00ade348
Brrunciienust no ypaBHEHUSIM bubnuoteka
XMUMHWYECKUX PEaKLUH, eClIn LIOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
M30BITKE /00ade488
bubnuoteka
OO6mrast xapakTepucTuKa [HOK
aneMeHTOB VIA-rpynnbl https://m.edso0.ru
/00ade64a
AmtoTponHbie MOAUBUKAITIH bubnuoteka
cepnl. Haxoxenue cepsl 1 € LHOK
COEIMHEHUH B MIPUPOJE. https://m.edso0.ru
XHWMHYECKHE CBOMCTBA CEPBI /00ade64a
bubnuoreka
CepoBoiopo1, CTpOCHHE,
¢buznyeckue 1 XuMu4ecKue HOK
. https://m.edsoo.ru
CBOICTBa /00ade802
Oxkcunpl cepsl. CepHas bubnuoteka
KHUCTIOTa, (PU3HUECKUe U I[HOK
XHMHYECKUE CBOMCTBA, https://m.edsoo.ru
NpPUMEHEHHE /00adea28
XUMUYECKUE PeaKInu, Er6imoTexa
JieXaniue B OCHOBE [IOK

MIPOMBIIIJICHHOTO CcII0co06a
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IMOJIYYCHHA CCpHOfI KHUCJIOTHI.

https://m.edsoo.ru

XHUMHYECKOE 3arpsA3HEHNE /00adec8a
OKpYKaroLIEn CpeJIbl
COCITMHEHUSIMH CEPBI
bubnuoteka
Brruncienne MaccoBoit 10 [HOK
BBIXOJa TPOJAYKTA PEAKIINHU https://m.edso0.ru
/00adec8a
OO01as XapakTeprucTUKa
bubnuoteka
351eMeHTOB V A-rpynisl. A30T, 1IOK
acIpoCTpaHEHHUE B MIPUPOIE
imnieaie " XI/IMI/I‘—ISCIFI/IG , https.//m.edson.
. /00adeeab
CBOMCTBA
bubnuoreka
AMMuak, ero pusudeckue u
. [HOK
XMMHYECKUE CBOICTBA,
MOJIy4Y€HUE U IIPUMEHEHHE https://m.eds00.ru
o P /00adf004
bubnuoteka
[IpakTruueckas padota Ne 3 o OK
teMe «IlonyueHne ammuaka, 1
M3Yy4YEHUE €ro CBOMCTBY Attps.//m.edso0.1u
o /00adf180
" bubnuoteka
A30THAas KUCJOTa, €€
I[HOK
buznueckue 1 XuMU4ecKue
cBOHCTBA https://m.edsoo.ru
/00adf306
Hcnonb30BaHne HUTPATOB U bubnuoreka
CoJielf aMMOHUS B Ka4eCcTBE LIOK
MUHEPAIbHBIX YA0OpEHHH. https://m.edsoo.ru
XHUMHUYECKOE 3arpsA3HEHNE /00adf518
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OKpYKarOLIEH CpeJIbl
COEJIMHEHUSIMU a30Ta

dochop. Okcun dpocdopa (V) bubnuoreka
u pochopHas Kucnora, [HOK
¢bu3nvecKkre 1 XUMHIECKUE https://m.edsoo.ru
CBOMCTBA, MTOJIy4CHHUE /00adf68a
Ucnonws3oBanue docdaTtoB B bubnuoteka
Ka4eCTBEC MUHCPAITbHBIX ]_[OK
ynoOpeHuil. 3arps3HeHne https://m.edsoo.ru
MIPUPOIHOM cpeibl ocharamu /00adfc20
bubanorexa
Yraepoa, pacipocTpaHEeHHE B .
npupoje, puznueckue u 1
XUMHWYECKHE CBOUCTBA https://m.edsoo.ru
/00adfd9c
Okcuppl yriaepoaa, ux
bubanorexa
(hM3UYECKUEe U XUMHYECKUE
" IHOK
CBOMCTBA. DKOJOTUUECKUE
poOJIEMEI, CBSI3aHHEIE C https://m.edsoo.ru
P ’ /00adfebe
okcusom yriepoaa (IV)
bubanorexa
.. LHOK
VroJpHas KUCIIOTa U €€ COJIH
https://m.edsoo.ru
/00ae006¢
[TpakTuueckas padota Ne 4 o
" bubanoreka
teme "[lonyuyenue OK
YTIEKUCIIOTO Ta3a. 1
KauectBeHHas peaknusa Ha https://m.edsoo.ru
peaKtt /00ae027e

KkapOoHaT-uoH"
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[lepBoHayanbHbIE MOHATHUS 00

bubmmoreka

[HOK
OpPraHUYECKUX BEIIECTBAX KaK
0 COCTHHEHHAX YRIepoa https://m.edsoo.ru
yrep /002e054e
bubanoreka
o HOK
Kpemuuii u ero coequHeHns
https://m.edsoo.ru
/00ae080a
[IpakTueckas padora Ne 5.
bubanoreka
Pemenue
[HOK
AKCIIEPUMEHTAIILHBIX 3aa4 10
Tente «BaskHeHIIIe https://m.edsoo.ru
/00ae0bf2
HEMETAJUIBI ¥ UX COEINHEHU)
bubanorexa
Kontponbras padoTta Ne3 o
N IHOK
TeMe «Baxueine
HEMETAJUIBl ¥ UX COCINHEHUSD) https://m.edsoo.ru
/00ae0el8
OO6mras xapakTepucTuKa
XAMHYECKUX DJIEMEHTOB —
bubanorexa
MeETaJUIOB. MeTajutnuecKas
LHOK
CBSI3b U MeTajuInyecKas
KPUCTAJUINYECKAS PELIETKA https://m.edsoo.ru
P 'P ' /00ae103e
dusnyeckue cBOUCTBA
METAJUIOB
XUMHAYECKHUE CBOUCTBA bubnauoreka
METaJIOB. HOK
DNEKTPOXUMHUYECKUHN PsifL https://m.edsoo.ru
HaIpsHKEHUN METaJUIOB /00ae1156
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OOm1re cnocoObl MOTyYeHUs

MeTaiuioB. CIijIaBbl. bubnmmoreka

Beryncnenus no ypaBHEHUAM [IOK

XUMHUYECKUX PEAKIUH, ECIIH https://m.edsoo.ru

OJIMH U3 PEareHTOB COACPKUT /00ael156

npuMecu
bubmmoreka

[TonsiTue o koppo3uun [HOK

METaJJIOB https://m.edso0.ru
/0021278
bubnmmoreka

OK

[leotrre MeTaIb ﬁtps:/lm.edsoo.ru
/00ael4b2
bubnuoteka

OKcuIbl M THAPOKCHUIBI HOK

HATpUs U KaJust https://m.edso0.ru
/00ae14b2
bubnuoreka

[IlenoyHO3eMENBHBIE METAILIBL HOK

— KaJIbIIU{ ¥ MarHui https://m.edsoo.ru
/00ae15e8
bubnuoreka

Baxueiimne coequHeHus LHOK

KaJbIUsI https://m.edso0.ru
/00ae15e8

O06006111EHNE U
CHUCTEMATHU3ALM 3HAHUMN
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bubmmoreka

JKéEcTKkoCcTh BOMBI U CIIOCOOBI IIOK

€€ yCTpaHEHHUs https://m.edsoo0.ru
/00ae1886

[TpakTudeckas padora Ne 6 o bubnmotexa

- HOK
Teme "KEcTKOCTL BOJBI 1
METOBL 68 VOTDAHCHIS" https://m.edso0.ru
g yerp /00aelae8

bubnmmoreka

AnroMuH#it HOK
https://m.edso0.ru
/00aelc64
bubmmoreka

Am¢oTepHbIe cBOICTBa [HOK

OKCHJIa U THAPOKCHIA https://m.edso0.ru
/00aelc64
bubnuoteka

Keneso HOK
https://m.edso0.ru
/00ae1d86
bubnuoreka

OKcubl, THAPOKCUABI U COTTU [HOK

xenesa (I1) u sxenesa (III) https://m.edsoo.ru
/00ae35e6

O06006111eHNE U

CUCTEMaTH3aIus 3HAHUH

[TpakTuyeckas pabora Ne 7. bubmotexa
LHOK

Pemenue
JKCIEPUMEHTAIBHBIX 3a7a4 110

https://m.edsoo.ru
/00ae3de8
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TeMe «BaxHeiinine MeTajuibl U
UX COCOUHEHUI

Boruncnenus no ypaBHEHUsIM
XUMHUYECKUX PEAKIUH, ECIIH

bubnunoreka
OJINH U3 PEareHTOB JaH B
[HOK
M30BITKE WIIN COACPIKUT
npuMecH. Beruncienus https://m.edsoo.ru
prneer /002€1750
MacCOBOH JI0OJIM BBIX01a
MPOIYKTa PEAKIIUH
O0o006111EHNE U
cucTeMaTu3anys 3HaHuH
KonTponsnas pabora Ne4 no
TeMe «BakHenme MeTaJuIbl U
HAX COEIMHEHUS
bubnuoreka
BemiecTBa u matepuansl B OK
MMOBCEIHEBHOM JKU3HHU 1
qeTOBeK https://m.edsoo.ru
/00ae3f50
bubnunoreka
XHUMHYECKOE 3arps3HEHUE [IOK
OKpY)Karolen cpeibl https://m.edso0.ru
/00ae4270
bubnunoreka
Ponbs xumuu B perieHun LIOK
9KOJIOTHUYECKHUX TIPOOIeM https://m.edso0.ru
/00ae4270
PesepBHbiit ypok. O6001IeHHE bubnuoreka

U CHCTeMaTHu3alMs 3HaHUH

[MOK
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https://m.edso0.ru

/00ae0dOa
bubmmoteka

6 | PesepBHbIif ypok. O600mEeHNe 1 LHOK

7 | W cucTeMaTu3alys 3HaHWKI https://m.edsoo.ru
/00adb33c
bubnmmoreka

6 | PesepsHbIif ypok. O0600mEeHNe 1 [HOK

8 | wu cucTemaTH3anys 3HAHUI https://m.edsoo.ru
/00ad9cb2

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus: 8-if kitacc: 6a30BbId ypoBeHb: yueOHUK ["abpuensa O. C., Octpoymos . I'., Cnankos
C. A. AxkunonepHoe obuiectBo «M3narensctBo «lIpocserienne»

Xumus: 9-if kitacc: 6a30BbId ypoBeHb: yueOHUK ["'abpuensa O. C., Octpoymos 1. I'., Cnankos
C. A. AxkunonepHoe obuiectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Xumusi: 8- kinacc: 6a30Bbiid ypoBeHb: yueonuk ['abpuensu O. C., OctpoymoB U. I'., Cnagkos
C. A. Axumnonepnoe obmrectBo «M3aarensctBo «IIpocBemennes
Xumus: 9-if knacc: 6a30Bbiid ypoBeHb: yueOnuk ['adbpuensa O. C., Octpoymos U. I'., Crnagkos
C. A. Axumnonepnoe obmrectBo «M3marenbctBo «IIpocBemenues

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET

bu6mmoreka [IOK






