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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha 0OCHOBe (hefepalibHOM pabouelt mporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUsi, BOCIUTAHWUS U PA3BUTUA OOYYAIOUIUXCS CPEICTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU cojepKaHus, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrud M 00 SBOJIONUHU BEIIECTB B MPUPOJIE, O IMyTSAX PEIICHHS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YyHKIIMOHATILHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATBLHOM JCSITEIILHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHHWEeM 0a30BOM HAYKH XMMUM Ha ONpPEeNeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSTUN
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 53TU CHCTEMBI CTPYKTYPHO OPraHW30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [/[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOTHSS (DYHKIIUHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYyYHOU KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusuka. 7 Knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIHPHBIX YMEHUN U X IPUMECHEHHUH B YI€OHO-
MO3HABATEILHON U Y4eOHO-UCCIIEIOBATEIBCKON EATCIbHOCTH, OCBOSHUHN TPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HAYEHWE MPUOOPEIIH TaKHe MEIN, KaK:

— ((opMupoBaHHE WHTEIUICKTYIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEIHLHOMY MPHHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJIICHHOCTh, OOYyYCHHMS Ha CHCTEMAaTHYeCKoe TpHOoOIIeHUe
oOydJarmmXcs K CaMOCTOSTEIBHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TIO3HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOUW JEATEILHOCTH, IMO3HAHHWS W CAMOIIO3HAHHMS, KITFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— (¢dopmupoBaHue O0OIICH (YHKIIMOHATLHOW U ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA U ONBIT, MOJYYCHHBIC MPU U3YUCHHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS 1EHHOCTH XHUMHYECKUX 3HAHWUW HJis BBIPAOOTKH DKOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

O6mee yuci: B 8 kimacce — 102 yaca (3 gaca B Henenio), B 9 kinacce — 68 gacos
(2 gaca B Henmemto). OOIIEe KOJIMYECTBO YaCOB, OTBEIEHHBIX JIJIT U3YYEHUS XUMUH
Ha YPOBHE OCHOBHOI'0 00111€eT0 00pa3oBanus, coctaisietr 170 yacos



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHUU. UUCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

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

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IHUHHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUs, 3aMeIlIeHHsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakuuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, IpoBeeHNE OYUCTKH TOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kuciopon — 3Jae€MEHT 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 — alioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

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

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

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
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 OUUCTKA TPUPOAHBIX BOJ.

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

OcHoBanusi. Knaccudukanuss ocHoBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

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

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEAEIICHUE COJIEPKAHUS KUCIOPOIa B BO3IyXeE, ITOJYUCHHUE,
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, IMOJYy4YeHHE, COOMpaHHE, pacClmo3HABAHHE K W3yUYEHHUE CBOMCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MEeTaJllla JPYTUM W3 PACTBOPA COJM, PEUICHUE SKCTIEPUMEHTAIBHBIX 33]1a4 M0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

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

[lepBble MOMBITKU KIacCU(UKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Kopotkonepuoanas u jimuHHonepuoiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHMSI pajhyca aTOMOB XUMHUYECKHUX 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. KoBaneHTHass (MOJIIpHAsT W HENOJIAPHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEHIECTB METAUIOB U HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBA3CH IMPU U3YYCHHM XUMHUHM B 8 Kjacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTecTBEHHO--HAYYHBIC MTOHITHS: HAYYHBIN (akKT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

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

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOITaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

9 KUJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX JIIEMEHTOB MEPBBIX TPEX MEPUOIOB, KalIUsl, KAJIbIIUS U KX COSTUHECHU N
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKOU CBSI3U.

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

Knaccudukaims XuMUYECKUX PEaKIIUi MO0 Pa3INdHbIM MIPU3HAKaM (TI0 YHUCITY
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.

[TorsiTHe O CKOPOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 00OpaTUMBIX 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-BOCCTAHOBUTEIBLHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BAaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALIUN. DIEKTPOIUTHI U HEATEKTPOIUTHI.
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 COKpAIl€HHbIE MOHHBIE YpaBHEHHs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOLIeCcca AUCCOLUALIUU KUCIIOT, 1IeJI04Yel U coielt (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUE, pPEaKIUU Pa3I0KEHUS,
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 M (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJa HA OPTaHU3M 4YesIoBeKa. BakHelme XJI0prIbl U UX HaXO0K/ICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEHIECTB — KUCIOPOa U CEpbl. AJJIOTPOITHbIE MOAU(PUKAIIMHN 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
KJjlacca KHCIOT M crneruduueckue). XUMUUYECKUE PEaKkluu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIolel Cpenbl COECIUHEHUSMH Ccepbl (KUCIOTHBIE MOXKAH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHUakK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHCIIOTa, €€ MoJydeHue, (U3MUEeCKue U XUMHUYECKUE
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
JOKIU, 3arps3HEHuEe BO37yXa, MOYBHI M BOA0EMOB). Docdop, amIoTponHbIE
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKHUE CBOMCTBA, [JEHCTBME HA JKUBBIC OpPraHU3MbI, IMOJIyYCHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
Kuciaora U e€ conu, uX (U3HYECKHEe M XUMHUYECKHE CBOMCTBA, IMOJYYCHUE 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, ITAHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[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
polM B JKHM3HM UEJOBEKa. MaTepHallbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemuueBoi kucinore. CUIUKaThl, UX UCIOJIL30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3ll0B HEOPraHWUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOpHUA0B (TaJOTeHHI0B), O3HAKOMIICHHE C 00pa3liaMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIe€HHON CEpHOMN KUCIOTHI,
MPOBEJICHNE KaueCTBEHHOW peakIuy Ha CyJb(aT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHBIX yT0OpeHHi, ToydeHue, COOMpaHue, pacro3HaBaHHE U W3Y4YEHUE
CBOWCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), H3yUYCHHE MOJEIeH KpPUCTAUIMUYECKUX PEHIETOK aiMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CWJIMKAT-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 XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUM
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. PU3nMYecKre U XUMHYECKHE CBOMCTBA MeTailioB. O01ue
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 MeTaimbl: moJjiokeHue B [lepuoamyeckor CUCTEME XMMHUYECKHX
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
COEMHEHU.

[[lenoyHo3eMenbHBIE META/UIBI MAarHUM W KaJIbLHMH: TMOJIO)KEHHE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kayblisl. Baxueiie coefuHeHust Kanbius (OKCU, TUIPOKCU/I, coun). ZKECTKOCTD
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 [lepmoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /JI.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KIbI[MA W HATpUsd C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHMS, ITUHKA, xkere3a (11)
u xene3a (Il1), menu (Il), HaGmromeHMEe W ONMMCAHUE 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 (MpelaenbHas AOMyCTUMAst
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmunie ceéasu

Peanuzanus MexnpeaMeTHBIX CBSI3€W NMPU U3YYEHHMM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4YHBIM (DaKT, rumores3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PaOaKTUBHOCTb, MOJICKYJIa, DIIEKTPUYECKHUH 3aps, MIPOBOTHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

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

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIC
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€ OOyYEeHHMs] XUMHUU B EIUHCTBE Y4eOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS M COLUATU3AIMH 00yYarOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEeIOBATENbCKOM, TBOPUECKOW W JPYrHX  BHJIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPHUILEH C TMO3ULIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIMUE COBPEMEHHOMY YPOBHIO DPa3BUTUsA HAYKA U COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHbIMHU TEKCTaMH, CIPAaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPYJLy U Pe3yJIbTaTaM TPYJI0BOH JIEATEILHOCTH, B TOM YHCIIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiile, OCHOBE €€ CYIIEeCTBOBAaHUSA, IMOHMMAaHHUE IIEHHOCTU 3J0pPOBOTO U
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,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHUS, TPUHITHII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOM KapTUHE MUpa, U YHUBEPCAIbHbIE yueOHbIE IeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢dopMysia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOTO COAEpKaHUs, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHUs] HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MMPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHns, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX peE3yJbTaTOB [0 OCBOEHUIO 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro HHTEpIpeTaluu,
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 CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATUM: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEII0BOM 3 (PeKT peakiuu,
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 KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

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

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

e packpeiBaTh cMmbica llepmommueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e OIHWCHIBATH M XapakTepuzoBaTh TabauuHyo @opmy Ilepuoguueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux diaemeHToB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEaKUuu (MO YUCIY M COCTaBY YYaCTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX 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 XMMHMYECKOrO 3JIEMEHTa Mo (opMmyse COeAUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0opyaoBaHMEM, a TakkKe IMpaBuiaM oOOpalleHus C BeIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BoopoJla W KHCIIOPOJA), MPUTOTOBIEHHUIO PACTBOPOB C OMNPEACIEHHOM
MacCOBOW J0JIe pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKIusi, XUMUIECKasi CBSI3b, TEIIOBOU IPHEKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PpEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMUMHUYECKOU peakIuu, MPeAebHO JOMYyCTUMAasl KOHIIEHTpAIIUs
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;

OTIPENIECIIATh BAJICHTHOCTh U CTEIIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (hopmMyrie, XapakTep Cpeabl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ileprmoguyueckoit CUCTEMBl XUMUYECKUX DJIEMEHTOB:
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 XUMHUYECKHX 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
TJIABHBIX MOATPYIII ¢ 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 crernuUYecKue XUMHYECKHUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHHS PEAKIINI HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
INPOTHO3MPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO yPaBHEHHUIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHWYECKUX OTIBITOB IO TIOIYYEHUIO M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHI-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, BHISIBICHHE IPUUMHHO-
CJICICTBEHHBIX CBSI3€M — JJIi M3yYECHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KoaunyecTBo yacoB

Ne DJIeKTpOHHbIe (I (PPOBbHIE)
HaumeHoBaHue pa3/ejioB ¥ TeM MPOrPaMMBbI Kontpoabubie [IpakTuueckne
n/n Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoTsbI
Pa3nen 1. IlepBoHayaibHble XHMHYECKHE TIOHATHS
11 XuMusi — BakHast 00JIaCTh €CTECTBO3HAHUS U TTPAKTUUECKOH JCSTEIHHOCTH 5 5 bubnuorexa [JOK
' 4eJI0BeKa https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 |BemectBa eCKHe pea 15 1
HIECTBE M XUMITHECKHIE peariin https://m.edsoo0.ru/7f41837c
Hroro mo pazmeny 20
Paszgen 2. BakHeiilue npeacTaBuTe/ i HEOPraHU4eCKuX BellecTB
bu6mmoreka [IOK
2.1 |Bo3nyx. Kucaopon. ITo € 00 okcHuaa 6
AYX. RHCITOPOA T fenax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 |Bogopon.Ilo € 0 KHCJIOTax U CO 8 1
FOPOUL.HIOHATHE O KHCJOTAX 1 COIAX https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 |Boma.P ! e 00 5 1 1
A1, FAacTBOPRI. LIOWATHE 0h OCHOBAHILIX https://m.edsoo.ru/7f41837c
2.4 |OcHOBHBIC KJIacChl HEOPTaHUYECKUX COCTMHCHUI 11 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnueckux 3jemMeHnToB JI. U. MenneneeBa. CTpoenne aroMmoB. XMMUYECKAs CBS3b.

OKHCIAUTENbHO-BOCCTAHOBHUTEIbHbIE peaKiuu

31 HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH " HepI/IO,I[I/I‘leCKaSI CHUCTEMA XUMHUYCCKHUX 3JICMCHTOB

. 1. Mennene-ea. CtpoeHue atoMa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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Xumuueckas cBs3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH 8 1 bubmorera [JOK
' P https://m.edso0.ru/7f41837¢
bubmmoreka [{OK
4 15
TOTO 1O pasaery https://m.edso0.ru/7f41837¢
Pe3epBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 5
9 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne n/m|HaumeHoBaHue pa3iesioB U TeM NMPOrpaMMbl Konrtpouibhbie |[IpakTHueckue (uudpoBbie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBO U XUMHYECKHE PeaKIUU
. bu6mmoreka [IOK
11 I1 0 8 5 1
OBTOpEHHE M yIIIyOJIeHUEe 3HAaHUH OCHOBHBIX Pa3JielioB Kypca 8 kiacca https://m. edsoo.ru/7f41a636
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHI 4 bubmorera [JOK
' P peart https://m.eds00.ru/7f41a636
bu6mmoreka [JOK
1.3 C) . X 8 1 1
JICKTPOJUTHIECKAST TUCCOUAINsA. XMMHUCCKHUE PEaKIIMH B paCTBOpax https://m. edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU S
bu6mmoreka [JOK
2.1 06 VIIA- T 4 1
I1ast XapaKTePUCTUKA XUMUYCCKUX JICMEHTOB rpynnbl. [anoreHs httos://m.edsoo.ru/7f41a636
59 OOmast xapakTepuCTHKa XUMHUYECKHX 311eMeHTOB VIA-rpynmnsl. Cepa u eé 6 bubnuorexa [IOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
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53 OO0mas XxapakTepucTUKa XUMHUYECKHUX dieMeHTOB VA-rpynmbl. A30T, pochop u 7 bubnmoreka [JOK
' UX COCIMHCHUS https://m.edsoo.ru/7f41a636
24 OOm1ast XxapakTepUCTHKAa XUMHUYECKHX 3J1eMeHTOB |V A-rpynmel. Yrieposa u 8 bubnuorexa [JOK
' KPEMHHI U UX COCANHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 25
Paznen 3. Merasujibl 4 MX COeIMHEHUS
bubmmoreka [IOK
A1 7 4
3 Obupie cBOHCTE MeTAIOR https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
2 |B i 1
3 QKHEUTITNE METAJUTBI K KX COCTUHECHHUS 6 httos://m.eds00.ru/ 7412636
Hroro mo pazueny 20
Paznen 4. Xumus v oKpy:Kaomasi cpeaa
4.1 BemecTBa 1 Matepualibl B )KU3HU YEJIOBEKa 3 Bubnmorexa [JOK
' - P https://m.edso0.ru/7f41a636
Hroro no pazaeny 3
PezepBHOE Bpems 3 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
Koan4yecTBo yacoB DJIeKTPOHHBbIE
Jara
Ne IpakTuyec uudpoBkIe
Tema ypoka Kontpoabsn usy4qe
n/n Bceero Kue oﬁpasoBaTe.Hbele
ble padoThI HUSA
padoTsl pecypcehbl
1 [Ipenmer xumuu. Posib XuMuM B KU3HU YesioBeka. Tema u 1 bubmmoreka [{OK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TorsTHE O METOAAX TTO3HAHKS B XUMHH 1 bubmorera [IOK
A https://m.edsoo.ru/ff0d227e
3 [Tpaktuueckas padota Ne 1 «IIpaBuna pabotsl B mabopaTopuu u 1 bubmuorexa [JOK
puéMbI 0OpalleHus ¢ 1ab0paTOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
. bu6mmoreka [IOK
4 4 .C 0 1
ucThIe BemecTBa U cMecu. CriocoObl pa3aesieHust cMecei httos://m.edsoo.ru/f0d26ca
5 [TpakTuueckas padota Ne 2 «Paznenenue cmecelt (Ha mpuMepe 1 bubnuoreka [IOK
OYHMCTKHU TIOBAPCHHOW COJIH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 A 1
TOMBLH MOIICKYIIbL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI) XUMHYECKHUX 1 bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClI0KHBIC BElIECTBA 1 bubmmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK
YP v https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas hopMyIa. 1 bubnmuoreka [JOK
BaneHTHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
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1 OTtHocuTenbHas aToMHas Mmacca. OTHOCHUTENIbHAS bubnmoreka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XAMUUYECKOTO 3JIEMEHTA B COSAMHEHUH bubnnorexa LIOK
A A https://m.edsoo.ru/ff0d350c
bu6mmoreka [{OK
13 K . Moas. M
0JIMYECTBO BemlecTBa. Mousb. Mossipaast macca httos://m.edsoo.ru/Ff0d5230
14 dusnuecKre 1 XUMUUIECKHE SIBJICHUSI. XUMUYECKash PEaKIIus brbmmorexa [OK
' beaxt https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCcloBUA NPOTEKAaHU XUMHUYECKUX PEAKIIUI brbmmorexa [OK
P y P peardi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MAaCCHl BEIIECTB. XMMHUECKHUE YPABHEHUS bubamorera LOK
P - ' P https://m.edsoo.ru/ff0d3b88
17 Brrunciienust KoJinuecTBa, MacChl BEMIECTBA 110 YPaBHEHUSIM bubmuorexa [JOK
XUMHUYECKUX PeaKInil https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuueckux peakiui (CoequHeHus, bubnuoreka [IOK
pasloKeHus, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIi-dHITUKIONIEAUCT. O000IIIEeHNE U bubnunoreka [JOK
cHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d40c4
Kontponbnas padorta Nel o teme «BemiecTBa u XuMHU4eCKHe bubnuoreka [JOK
20
peaKuum» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kuciaopox — bubnuoreka [IOK
21
3JIEMEHT W IpocToe BeniecTtBo. O30H https://m.edsoo.ru/ff0d448e
99 Ou3nyecKue U XMMHUYECKHUe CBOMCTBA KUCIOPoa (peakiuu bubnunoreka [JOK
okucieHus, ropenue). [lorstre 006 okcuaax https://m.edsoo.ru/ff0d4614
93 CriocoOblI mosTyueHus: KUCI0po/ia B 1ab0opaTopuu U bubnuoreka [JOK

MMPOMBIIIJIICHHOCTH. HpI/IMeHeHI/Ie KHucJiopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TemmoBoit 3((hekT XUMHUECKON peaKIiu, TOHITHE O

24 TEPMOXHUMHYECKOM YPaBHEHHUH, 3K30- U IHIOTEPMUUECKHUX bubamorexa LOK
https://m.edsoo.ru/ff0d4790
peaxkuusax
o5 TormmuBo (HedTh, Yroiabs 1 MeTaH). 3arpsi3HEHUE BO3/1yXa, bubnuorexa [JOK
CTOCOOBI €ro MpeI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [IpaxTrueckas padora Ne 3 no teme «llomyuenue u cobupanue bubnnorexa [JOK
KHCJIOPOJ1a, U3Y4YEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Bopopon — snemeHT u npocroe BemectBo. HaxoxaeHue B bubnuorexa [JOK
pupoie https://m.edsoo.ru/ff0d4dd0
28 du3nYeCcKre U XUMUYECKHE CBOMCTBA BoIopoaa. [Ipumenenne bu6moreka [IOK
BOJIOpOJA https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
29 [ToHsiTHE O KHCIOTAX U COJAX httos://m.e dSO(E.Iru 1045042
bubnuorexa [IOK
30 Crioco0pI oTy4eHHs BOJAOPOAa B JIA0OPATOPHH httos://m.e dsocf.lru 1F004dd0
31 [Tpaktrueckas padota Ne 4 o teme «Ilomydyenue u cobupanue bubnuoreka [IOK
BOJIOPO/Ia, U3YUYECHHUE €TI0 CBONUCTBY https://m.edsoo.ru/ff0d4f42
32 Monspabiii 00b€M ra3oB. 3akoH ABOTaapo Et?piH;I;T:cﬁ)gﬁ/I:f 045426
33 Boruncnenus 00bEMa, KOJIMUECTBa BEIIECTBA ra3a Mo ero bubnuoreka [IOK
M3BECTHOMY KOJIMYECTBY BEILIECTBA UIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruucnenus 00bEMOB ra3oB 110 ypaBHEHHIO PEAKIMM Ha bubnuoreka [IOK
OCHOBE 3aKOHa O0BEMHBIX OTHOLICHH ra30B https://m.edsoo.ru/ff0d5708
35 DU3NYECKUE U XMMUYECKHE CBOMCTBA BOJIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loHsTHE 00 MHIMKATOpaX Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacblllieHHbIE U HEHACHIIIEHHBIE

bu6mmoreka [{OK

37
pactBOpbl. MaccoBasi 10Jisl BELECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
[Ipaktuyeckas padora Ne 5 o teme «IIpurotoBienue
38 aCTBOPOB C OIIPEAEIEHHON MacCCOBOM OJIEH paCTBOPEHHOTO bubmorexa HOK
P p pea s p p https://m.edsoo.ru/ff0d5eba
BEIIIECTBAY
39 KonTponsnas padora Ne2 no teme «Kucnopon. Bonopos. bubnnorexa [JOK
Bopgay» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaius, HOMEHKIATypa bubmorexa HOK
’ ’ ’ yp https://m.edsoo.ru/ff0d664e
41 ITosyyeHne 1 XMMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H bu6mmnoreka [IOK
aM(OTEepHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, KiIaccu(rKalys, HOMEHKIAaTypa bubmmorexa [IOK
) ’ i P https://m.edsoo.ru/ff0d67ca
43 ITonydyenne n XUMHUYECKHE CBOIICTBA OCHOBAHUMA bubmorexa HOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukaims, HOMEHKIATypa bubmorexa LOK
’ ’ ’ P https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XUMHYECKUE CBOICTBA KUCIOT bubmnorexa [IOK
v https://m.edsoo.ru/ffOdfee?
46 Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOTyYSHUS, bubnunoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padota Ne 6. PereHue sxcriepuMeHTaIbHBIX
47 3aa4 110 TeMe «OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmnorexa [IOK
B p https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 I'eneTnyeckas cBsI3b MEXKAY KIacCaMU HEOPTaHUUECKUX bu6mmoreka [JOK
COCIMHEHU U https://m.edsoo0.ru/00ad9a50
Bbubnuoreka IIOK
49 O00011IeHIE U CUCTEMATHA3ALUS 3HAHUN 1

https://m.edsoo.ru/00ad9cb2
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50 KonTtponsnas padota Ne3 o treme "OCHOBHBIE KITaCChI bubmuorexa [IOK
HEOPraHUYECKUX COCAUHEHUN" https://m.edsoo.ru/00ad9ela
51 [lepBbie MONBITKY KJIACCU(PUKAUU XUMUYECKUX HIEMEHTOB. bubnuorexa [JOK
[TonsiTHE O rpyHIax CXOJHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuonnueckuii 3akoH u llepuoanueckas cucrema bubmmoreka [{OK
xuMuueckux anemeHToB . . Menneneera https://m.edsoo.ru/00ada52c
53 [TepwoIb1, TPYIIITEI, TOATPYIIITHI bubmorexa HOK
https://m.edsoo.ru/00ada52c
bubnuorexa [JOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomb httos://m.e dsocI)_.[ru 100ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB JIEMEHTOB bubmuorexa [JOK
[Tepuoanueckoit cucremsl J[. . Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepuCTUKa XUMHAYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHHIO B bubnuoreka [IOK
[Tepuonunueckoit cucreme 1. 1. Menaeneena https://m.edsoo.ru/00ada824
57 3Hauenue [lepuoamyeckoro 3akoHa AJis pa3BUTHSI HAYKU U bubnuoreka [IOK
npaktuku. /. 1. MenaeneeB — y4€HbIi, eIaror U rpaxJIaHuH https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XMMHYECKHUX 3JIEMEHTOB bubmmorexa [TOK
https://m.edsoo.ru/00adaab8
bubnmuoreka [JOK
59 Honnas ximireckas cosisb https:// m.edsoc%.I ru/00adac34
60 KoBanenTHas nossipHasi XaMu4eckasi CBsI3b bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XaMU4ecKasi CBsI3b Bu6mmorexa LIOK
https://m.edsoo.ru/00adaab9
bubnmuoreka [JOK
62 CTeIIeHb OKHCICHHS https:// m.edsocl)_.[ ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINH bubmmorexa [JOK

https://m.edsoo.ru/00adb076
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bu6mmoreka [{OK

1
64 Oxucnurenu ¥ BOCCTAaHOBUTEIU https://m.edsoo.ru/00adb076
65 KonTponasnas padora Ne4 no teme «CtpoeHue atoma. 1 bubnuorexa [JOK
XUMUYECKas CBA3b https://m.edsoo.ru/00adb486
. bubnuorexa [JOK
P i ) 1
66 e3epBHBII ypok. O000IeHNe U cHCTeMaTH3alus 3HAaHUH httos://m.edsoo.ru/00adb33c
. bubnuorexa [JOK
7 P 7 . 1
6 e3epBHBIN ypok. O0001IeHre U crucTeMaTH3alus 3HaHU I https://m.eds00.ru/00ad9ch?
. bubnuorexa [JOK
P i . 1
68 e3epBHBII ypok. O000ImeHne U CUCTeMaTH3aI s 3HAHUH httos://m.edsoo.ru/Ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KUIIACC

Ne Koun4yecTrBo yacos
Hara DJieKTpoHHbIE HHPPOBBIE
n/ | Tema ypoka Kontpoasn | IIpakTuyecku
Bcero H3yYeHHsl | o6pasoBaTelbHBIE pecypehl
n ble padoTbl | e padoThI
1 [Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMAYECKUX 1 BuGmuioreka [IOK
anemeHToB JI. . Meneneera https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX AIEMEHTOB 1 bubmmoreka LIOK
IIEPBBIX TPEX MEPUOT0B https://m.edsoo.ru/00adb6b6
3 | Knmaccudukanust ¥ HOMEHKIIaTypa HEOPTaHMYECKHUX BEIECTB 1 bubniorera LIOK
1 yp p m https://m.edsoo.ru/00adb7e2
4 | Buapl XUMHUYECKOU CBSI3HM M TUIIBI KPUCTAIUTMYECKHUX PEIIETOK 1 bubmuorexa LIOK
8 P p https://m.edsoo.ru/00adbac6
5 Kontponbras padota Nel o reme «IloBTopenue u yriyoneHue 1 1
3HAHUM OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay»
6 | Knaccudukarms XUMUYECKUX PEaKIUi 10 pa3IMYHbIM IIPU3HAKAM 1 Bubmworexa LIOK
H peaxit p p https://m.edsoo.ru/00adbch0
7 [TonsiTue o ckopocTH XUMUUYECKo# peakiuu. [Tonstue o 1 Bubinoreka [IOK
TOMOT'CHHBIX U T€TEPOTCHHBIX PEAKIUAX https://m.edsoo.ru/00adbe9a
[Tonarue o xumuueckoMm paBHOBecHH. DAKTOPHI, BIUSAIOIIUE HA
8 | CKOpPOCTh XMMHUYECKOH peaklUy U MOJ0KEHUE XUMUYECKOTO 1 Bubmuorexa LIOK
p peaxh https://m.edsoo.ru/00adc28c
paBHOBeECHs
9 | OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU 1 Bubnroreica LIOK
peaxtl https://m.edsoo.ru/00adcade
10 Teopus snexrponuTrueckoit auccounanuu. CuiabHbIE U cadbie 1 Bu6muorexa [JOK
9JIEKTPOJIUTEI https://m.edsoo.ru/00adcd68
. bubmuoreka [JOK
11 | Monnrie ypapHeHus peakimii 1 https://m.edsoo.ru/00add448
12 XHWMHUYECKHE CBOMCTBA KMCIIOT U OCHOBAHUI B CBETE 1 Bubanorexa [IOK

Hpe,Z[CTaBJ'ICHI/Iﬁ 00 BHCKTpOHHTHqCCKOﬁ Jucconranmmu

https://m.edsoo.ru/00add5d8
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13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 Bubinoreka [IOK
aﬂeKTpOHI/ITI/IquKOﬁ JQUACCOLIMALINHN https://m.edsoo.ru/00add8b2
14 | IlonsiTe 0 TUAPOIU3E COJICH Butmoreta LIOK
Ap https://m.edsoo.ru/00add9d4
o Bubmoreka [TOK
1
5 | O6o0menue u cucTeMaTH3anus 3HaHUH https://m.edsoo.ru/00addd12
bubaunoreka [JOK
16 |11 o], «P
6 paktuueckas padota Ne 1. «Pemienne sKCiepUMEHTAIbHBIX 33729 https://m.edsoo.ru/00addbfa
17 KonTpomabnas padora Ne2 o teme «NEeKTpOIUTUYECKAs Bu6nuorexa [JOK
JUCCOITHAIMS. XUMUUYECKHE PEAKIINHU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO6mrast XxapakTepUCTHKA TaJOTEHOB. XMMHUUYECKHE CBOMCTBA Ha Bubnuoreka [JOK
IIpUMeEpe XJiopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KHCIOTa, XUMHYECKUE CBOMCTBA, bubmuoteka IIOK
MIOJIy4Y€HHE, IPUMEHEHNE https://m.edsoo.ru/00ade104
20 [Ipaktruueckast padota Ne 2 o teme «llomydenne coystHOM Bu6nuorexa [JOK
KHUCIIOTBI, U3y4eHHE €€ CBONCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus mo ypaBHeHUAM XMMHUYECKUX PEAKLUN, €CIIU OJIMH U3 Bu6nuorexa [IOK
peareHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488
bubanoreka [JOK
22 | O6mas xapakTepucTiKa 3nemMeHToB VIA-Tpynmsl https://m.edsoo.ru/00ade64a
23 AnnotponHsie MoupuKanuu cepbl. HaxoxaeHue cepol U eé Bu6mnuorexa [JOK
COEIMHEHUH B IpUpoae. XUMUYECKUE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
24 | CepoBoopon, cTpoeHue, pU3nveckre U XUMUYECKUEe CBOMCTBA Bubmuorera LIOK
POBOJIOPO, €TP > https://m.edsoo.ru/00ade802
o5 Oxcuppl cepbl. CepHas KUCIOTa, (GU3MUECKUE U XUMUYECKHE Bu6muorexa [JOK
CBOMCTBA, MIPUMEHEHNE https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKIINY, JIEXKALTUE B OCHOBE MPOMBILIIJIEHHOTO
26 | cmoco0a MoIy4eHUs CepHOM KUCIOTh. XUMHUYECKOE 3arpsi3sHeHHE Bumiotexa LIOK
zfq p ' p https://m.edsoo.ru/00adec8a
OKpY’KaroLIen Cpelibl COCAUHEHUSMHU CEPbI
. Bubmmoreka [IOK
27 | Boruncnenue MaccoBOM JI0JIH BBIXOJA MPOIYKTA PEAKIIUN

https://m.edsoo.ru/00adec8a
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OOm1ast xapakTepUCTUKA AIEeMEHTOB V A-rpymnibl. A30T,

Bubaunorexa [JOK

28
pacrpocTpaneHue B Ipupoje, Gu3n4ecKue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adeea6
29 AMMHaK, ero punvyecKkue 1 XMMUYECKHUE CBOMCTBA, MOJTYYCHHUE U bubnuoteka LIOK
IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 o teme «Ilomyuenne ammuaxa, Bu6nuorexa [JOK
W3yYEHHE €r0 CBOMCTB) https://m.edsoo.ru/00adf180
31 | AzotHas kucnota, e€ pu3nIecKre U XUMHIECKHE CBOMCTBA Bubmiorexa LIOK
> https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE
32 | MUHEpalIbHBIX yIOOpeHH. XUMHUYECKOe 3arpsi3HEHNE OKpYKaIoIen Bubmiorexa LIOK
p yAoOp ) p pyxaior https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSAMHU a30Ta
33 ®docdop. Oxcua pocdopa (V) u pocdopHas kucnora, Gu3nIecKue Bu6muorexa [JOK
1 XUMHUYECKHE CBOMCTBA, MOJTyYeHHE https:/m.edsoo.ru/00adf68a
34 Hcnonws3oBanne GocdaToB B Ka4ECTBE MUHEPATHHBIX yI0OPESHUM. Butmmoreka [IOK
3arpsi3HeHre TPUPOIHON cpensl pocharamu https://m.edso0.ru/00adfc20
35 VYrinepon, pacnpocTpaHeHue B pUpo/ie, GU3HIECKHE U XUMHIECKIE bubmmoreka LIOK
CBONCTBA https://m.edsoo.ru/00adfd9c
36 Oxcunpl yriaepoaa, ux pusndeckue U XUMHYECKUE CBOMCTRA. Bu6nuorexa [TOK
DKoJIorn4YecKre mpooIeMbl, CBSI3aHHbIE ¢ OKCUAOM yriaepoa (1V) https://m.edsoo.ru/00adfebe
37 | YronpHas KucioTa U €€ coJin Bubnioretca LIOK
https://m.edsoo.ru/00ae006¢c
38 [Ipaktuyeckas pabora Ne 4 o teme "IlogydeHue yriekuciaoro rasa. Bu6mnuotexa [JOK
KauecTBeHHas peakiys Ha KapOOHAT-HOH" https://m.edso0.ru/00ae027e
39 [lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O Bu6nuorexa [JOK
COCAMHEHMAX yriaepoaa https://m.edsoo.ru/00ae054e
40 | KpemHHUii 1 €ro COeTUHEHUS Bumiorexa LIOK
P 2 https://m.edsoo.ru/00ae080a
41 [IpakTdeckas paborta Ne 5. PemieHue skcriepuMeHTaNbHBIX 3a7a4 Bu6nuorexa [JOK

1o Teme «BaxkHelIne HeMeTaJlIbl U X COCIUHEHU

https://m.edsoo.ru/00ae0bf2
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KonTpomnsnas padora Ne3 mo teme «BaxHeime HeMeTallIbl U UX

Bubaunorexa [JOK

42 COCIIMHEHUS https://m.edsoo.ru/00ae0e18
OO01mmas XxapakTepUCTUKa XUMUYECKIX DJIEMEHTOB — METAJIJIOB.
43 | Merannnueckas CBA3b U METAIUIMYECKAs KPUCTAJINYECKAs Bubmmoreica LIOK
.. . P https://m.edsoo.ru/00ae103e
peméTka. Gu3nuecKre CBOMCTBA METAIOB
44 XUMHYECKUE CBOMCTBA METAIJIOB. DJIEKTPOXUMUUYECCKUHN PSifT Bub6mnorexa [JOK
HanpsHKEHUM METaIOB https://m.edsoo.ru/00ae1156
O6mue ciocoOs! moydeHus: MmeramuioB. CruiaBbl. Beraucienus mo
45 aBHEHUSIM XUMHWYECKHUX PEaKIUil, €CIIHM OQUH U3 PearcHTOB Brbmorexca LIOK
yp peaxii, A p https://m.edsoo.ru/00ael1156
COJIEPXKUT IPUMECH
46 | TloHsaTtue 0 KOPPO3UUA METAILIIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ael1278
bubmuotexa IIOK
47 | Ieno4nbie MeTaII https://m.edsoo.ru/00ae14b2
48 | OkcHuabl U TUAPOKCUIBI HATPUS U KaJIUA Bubmorexa LIOK
A Ap A p https://m.edsoo.ru/00ae14b2
49 | lllenoyHO3eMENbHBIC METAIIIBI — KAIBIIUA U MarHUH Bubmorexa [IOK
1 https://m.edsoo.ru/00ae15e8
50 | Baxwueiimune coequHeHUs KaablHUs Bubmmorexa LIOK
A = https://m.edsoo.ru/00ae15e8
51 | O600uieHne u cucreMaTu3anus 3HaHUH
52 | JKécTkocTh BOABI U cIOCOOBI €€ YCTpaHEHUS BuGmmorexa LIOK
A yerp https://m.edsoo.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o teme "JKECTKOCTb BOABI U METO/BI €€ Bu6nuorexa [JOK
ycTpaHeHUs" https://m.edsoo.ru/00aelae8
. Bbubmuoreka [JOK
54 | AmomuHHHA https://m.edsoo.ru/00aelc64
. bubmuoreka [JOK
55 | AMdoTepHbIe CBOMCTBAa OKCUAA U THIPOKCHUIA https://m.edsoo.ru/00aeLc64
56 | JKeneso bubmuoreka [JOK

https://m.edsoo.ru/00ae1d86
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Bubaunoreka [JOK

57 | Okcunpl, rugpokcuanl u coiu xenesa (1) u sxenesa (111) 1 https://m.edsoo.ru/00ae35¢6
58 | O0OoOmIeHE U CUCTEMATH3aIU 3HAHUH 1
59 [TpakTaeckas padorta Ne 7. PemeHue sKkCiepuMeHTATLHBIX 33724 1 BuGmroreka [IOK
1o TemMe «BakHei1ne MeTaJuIbl U UX COSIUHEHUSD) https://m.edsoo.ru/00ae3de8
Berurcnenus o ypaBHEHUSIM XUMHUYECKUAX PEAKIUH, €CIIH OJTUH U3
60 €areHTOB JaH B U30BITKE WJIN COAEPKUT IIpUMECH. Beruncienus 1 Brbmorexca LIOK
P . a sep p ' https://m.edso0.ru/00ae1750
MacCCOBOM JIOJM BBIX0JIa IPOAYKTA PEaKIHH
61 | O0oOIEeHre U cucTeEMaTU3aNs 3HAHUI 1
62 KonTponsnas pabora Ne4 no teme «BaxHeilne MeTaibl U UX 1
COEUHEHUD)
63 | BemecTBa 1 MaTepyaisl B IOBCEIHEBHOM KU3HU YETOBEKA 1 bubmorexa LIOK
m p A https://m.edsoo0.ru/00ae3f50
64 | Xumudeckoe 3arpsi3HEHHE OK aroliei cpeabl 1 bubamorexa LOK
p PYKaiom pea https://m.edsoo.ru/00ae4270
65 | Poab XMMHHU B pELIEHUN DKOJIOTHUYECKUX IPOOIEM 1 buGamorexa LIOK
p p https://m.edsoo.ru/00ae4270
. . bubanoreka [JOK
66 | PesepBHbIii ypok. O000IIEHHE U CUCTEMATH3allUs 3SHAHU I 1 https://m.edsoo.ru/00ae0d0a
. . bubanoreka [JOK
67 | PesepBHbIil ypok. O000IICHNE B CUCTEMATH3aIIUs 3SHAHUH 1 https://m.edsoo.ru/00adb33c
. . bubanoreka [JOK
68 | PesepHblii ypok. O000IIEHNE U CUCTEMATHU3AIUS 3HAHH 1 https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

VYpoku xumuu B 8 kitacce. MeToauyeckoe mocoore ABTOpHI
INa6puensa O. C., OctpoymoB U. I'., Cnagkos C. A., Axcénora 1.B.
I'ox n3manus

2023

JInaus YMK, cepus

Xumus. ['adbpuensa O. C., Octpoymos U. I'., Cnagkos C. (8-9)
VYpoku xumuu B 9 kacce. MeToaudeckoe mocoomne ABTOpbI
I"a6puensa O. C., Octpoymos U. I'., Cnagkos C. A., Axcénoa U.B.
I'on n3nanus

2023

JInaus YMK, cepus

Xumust. ['abpuensa O. C., Octpoymos U. T'., Ciragkos C. (8-9)



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

JIHEBHUK.DY

DJDKYP

Herckyn

SI1OC

BAPC

Hudposoe o6pazoBanue



		2023-10-17T11:36:18+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 48" ЛЕНИНСКОГО РАЙОНА ГОРОДА САРАТОВА




