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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIUMU TMPEnoJaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTebHbIX Opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu OaéT TpeACTaBICHUE O IENAX, OOIIed CTpaTreruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s3aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTpUBAET pACOpPECI€HUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOTPpaMMbl IO XUMHUH, OMNpPEIETseT KOJIUYECTBEHHBIE W
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrUd M 00 SBOJIIONMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHUS TIiI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO--HAYYHOM IPAMOTHOCTH 00 YyYarolnXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ yuyeOHOro mpeaMmeTra, KOTOpPbIM  SABIAETCA  IEAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

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

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

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

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCA MOCIEIOBATEIILHO OT OJJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (PYHKIIUHA OOBSICHEHHS U IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA 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: «Okpyxawomuid mup», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1a4da
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 M3YYCHHUH BEIIECCTB U XMMHUYCCKUX PEaKIuil, 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 BaXKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJaloIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyJYarOIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUC IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHITH M OIICHUBATH SIBJICHHSI
OKpY’)KaroIllero MHUpa, WCIOJB3Yysl 3HAHWS W OIBIT, MOJNydYeHHBIC MPH H3yYCHHH
XUMUH, TIPUMEHSTh UX TPU PEIICHUH TIPOOJIEM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
IeSTELHOCTH;

— (QopmupoBaHHEe y OOYyYarOIIUXCS TYMAHHCTUYCCKUX OTHOIICHHH,
NOHMMaHUSl TEHHOCTH XWMHYECKUX 3HAHWUH I BBIPAOOTKH 3KOJOTHYECKH
I1eJIECO00Pa3HOTO TIOBEJCHUS B OBITY W TPYIOBOW JEATEILHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO WU
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHsS OOIIEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmiero obpaszoBanms, cocTaBisier 68 dacoB: B 8 kiacce — 68 dacoB (2 waca B
HEJIEJIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemecTB. [loHsiTHE O MeTOax MOo3HAaHMS B XUMUU. UUCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COCUHECHUHU.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHHMI] BemiectBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHusa. Knaccudukarms
XUMHYECKUX PEaKIil (COeAMHEHMS, Pa3JIOKEHUs, 3aMeIlIeHHs], 0OMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHUE THAPOKCHIA
menu (II) mpu HarpeBaHuM, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conn Menu (11),
U3y4eHHE CIOCOOOB pa3/IelIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, TPOBEIeHNE OYHCTKH MTOBApEHHOU
COJIM, HAOIIOJEHHE W  ONHCAHUE  PE3yJbTAaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucnopon — 3jaeMeHT U MpOCToe
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHasi 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 n poctoe 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 W HEHACBIIIEHHBIE PAacTBOpPbL. 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 OUMCTKA IPUPOJAHBIX BOJI.

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

OcHnoBanusi. Knaccudukanmss ocHoBaHH: WIEIOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yeHue KucIor.

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

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, IMOJYy4YeHHE, COOMpaHHE, pacClo3HABAHUE W W3Y4YCHHUE CBOMCTB
BOJIOpoJia (TOpeHue), B3auMoencTBie Bojiopoaa ¢ okcuaom meau (II) (Bo3aMoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOW MAaCCOBOM J0JIEH
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 IIEJIOYEH, N3yUEHUE B3aUMOICMCTBUS



okcuna meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJJIaMU, PEAKIIUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllla JPYTUM U3 PACTBOPA COJM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

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

[lepBble TOMBITKH KIacCU(DUKAIMK XUMUUYECKUX dJIeMeHTOB. [loHsitue 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. Menneneesa. KopoTkonepuoanas u qauaHonepuoanas popmsl [lepuoandeckoi
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

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

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
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.

Xumuueckass cBsi3b. KoBaneHTHass (MOJisApHAsT W HENOJISIpHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzanusa MexXnpeaMeTHBIX CBS3€W NMPU U3YYEHHM XUMHUHM B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEeHHO--HAYYHBIC MOHATHS: HAYYHBIH (PaKT, THUIMOTE3a, TCOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepus, aTOM, MJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, H30TOIIHI,
pPaOaKTUBHOCTh, MOJIEKYNa, AJIEKTPUYECKHH 3apsj, BEIIECTBO, TelO, O0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, Ta3, (U3WUYECKHE BCIMYUHBI, CIUHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC
HCKOIIaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTO3HaHMs, CAaMOPA3BUTHS U COLIMATU3AIMU O0YyYarOIINXCA.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM M JAPYTUX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ATON yueOHOM NesaTeTbHOCTUA, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKHA CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAYKW W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHbIMH TEKCTaMM, CIPABOYHOMU



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 HAIIPaBICHHOCTH M YPOBHS OOYyYCHHS 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,
yCIEeIHON 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 3emiie, OCHOBE €€ CYIEeCTBOBAaHUSA, IOHMMAaHHUE 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,
YTPOKAIOIIUX 3TOPOBBIO U KU3HU JIFOCH;

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 M IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHMUH,
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



HAay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIE YueOHbIC NeUCTBUA (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 O0OBSICHEHUS 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 ¢GopMysa 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,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHBIE 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 MPOBEAEHHOIO ONBITA, 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 COAEpKaHUsl, 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 ONPENEAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBieHUs] HHPOpMaLUUd 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 XO3SMCTBA 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
BBITIOJTHEHUS TTPEJIOKEHHOMN 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, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpenMeTHBIX pe3yJabTAaTOB IO OCBOEHHUIO 0053aTEIHHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 1O  MOJYYEHHIO HOBOIO  3HaHWS, €ro HHTEPHpPETAlUH,
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:
pacKpbhIBaTh CMBICI OCHOBHBIX XWMHYECKUX TIOHSTHUWA: aToOM, MOJIEKya,
XUMUYECKHUH 3JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS
Y HEOJIHOPOJIHAs), BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHAsh Macca, MaccoBas M0 XUMHYECKOrO
AJIEMEHTa B COCJAMHEHUHU, MOJSPHBIM 00BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb,
AJEKTPOOTPULIATEILHOCTh,  CTENECHb  OKHUCICHMWS, XUMHUYECKas  peakius,
KJaccu(puKaIUs peaKiuii: peakiiui COSTUHEHUsI, PEaKIIUU Pa3JI0OKEHUsI, PEaAKIIUU
3aMelIeHus, peakiuu OOMEHa, JK30- U JIHJAOTCPMHUUECKUE PEaKIUH, TEIJIOBOU
s ekt peakiuu, SIPO aToMa, SIECKTPOHHBIM CJIOM aroMa, aTOMHas OpOUTab,
paauyc aroMa, XMMHYECKasi CBsI3b, MOJIApHAs U HEMNOJISIpHAsh KOBAJEHTHAS CBSI3b,
WOHHAsl CBSI3b, HMOH, KAaTHUOH, AHHUOH, pPACTBOpP, MaccoBas JOJs BEUIESCTBA
(TpolieHTHAs KOHIICHTPAIIKs ) B PACTBOPE;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITUIA U IPUMEHSATH 3TU
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJISi COCTaBieHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;
OTIpEJIENSITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTETICHb
OKHUCJICHHS DJIIEMEHTOB B OMHApPHBIX COEIWHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy COEIMHEHMH MO (QopMyliaM, BHJ XUMHYECKOWU CBS3H
(KOBaJICHTHAsI ¥ MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSX;
packpbiBaTh cMbICH [lepuonnueckoro 3akona 1. 1. MenneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMUYECKHUX AJIIEMEHTOB OT UX
nonoxxkenus B llepmoamyeckon cucreme, 3aKOHOB COXPAHEHUs MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaIpo;
OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢dopmy [leprmomnyeckoit CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAas noarpynna (A-rpymnmna)» u
«iobounas moxarpymmna (b-rpymma)», Maneie U OONbIINE TEPUOIBI, COOTHOCHUTH
o0o3HaueHusi, KOTOphle wWMeroTcs B Tabmmme «llepumognyeckas cucrema
xuMuueckux aneMeHToB . M. MenzaeneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTHUKAMU
CTPOEHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIiee 4mcio
AJIEKTPOHOB U PACIPEACIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);
KJIacCU(PULIUPOBAThL  XMMHYECKHE  DBJEMEHThl, HEOPraHUYEeCKHUE  BEIlEeCTBa,
XUMUYECKHUE peakiuu (10 YUCIy U COCTaBy YYaCTBYIONIMX B PEAKIIMU BEILIECTB, O
TernoBomMy 3hdexry);



XapaKTepu30BaTh (OMUCKIBATH) O0IME XUMUUECKUE CBOMCTBA BEILIECTB PA3IMUHbBIX
KJIacCOB, TOATBEPXKJasi OINUCAHHE MpPUMEpPaAMHU MOJICKYJISIPHBIX YpPaBHEHHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHI;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQU€CTBEHHOI'0 COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOJI0O XHMUYECKOTO 3JIEMEHTa Mo (QopMysie COEIUHEHUs, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUUYECKOU
peakIuu;
MPUMEHATH OCHOBHBIE ONIEPAIlUU MBICTUTEIILHON AEATEIbHOCTU — aHATIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHne, CHUCTEMaTU3alrl, KIacCU(UKAIUI0, BBISBICHHE
MPUYHHHO--CIIC/ICTBEHHBIX CBA3EH — JIJISI U3YUEHHUsI CBOMCTB BEIIECTB U XUMHUECKUX
peakiuii, eCTeCTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAOJIIOJCHUE, U3MEpPEHUE,
MOJICIMPOBAHKE, YKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN);
CJIe/IoBaTh TMpaBUIaM TIOJIb30BAHUS XUMHUYECKOM TMMOCYJI0M M Ja0opaTOpHBIM
000pyI0BaHUEM, a TaKXKe MpaBUiIaM OOpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMU 110 BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYEHUIO M COOMPAaHHWIO Ta3000pa3HbIX BEHIECTB (BOAOPOJAa U KHUCIOPOaA),
PUTOTOBIIEHUIO PACTBOPOB C OMNpENeIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB HIEIOYEH U KHCJIOT C MOMOIIBIO MHIUKATOPOB (JJAKMYC,
dbeHondTanenH, METUJIOPAHX U IPYTHE).

K xoniy o6yuenus B 9 kiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh ChOPMHUPOBAHHOCTD Y 00YUAIOIMMUXCS YMCHUM:
PacKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKUX TTOHITHI: XUMUYECKUN JIEMEHT, aTOM,
MOJIEKyJla, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJCHTHOCTb, dJEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCICHHUSA, XUMHUYECKas
peaknus, XuMU4ecKas CBs3b, TEIIOBOU A3 PEKT peakiiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, BIEKTPOIUTHI, HEAJIEKTPOIUTHI, SIEKTPOIUTHYECKAS] JTUCCOLMALINS,
peakuu MOHHOTO OOMEHa, KaTaln3aTop, XUMHUUECKOe paBHOBECHUE, 0OpaTUMBIE U
HeoOpaTUMBbIe peakium, OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKUCIIUTEIb, BOCCTAHOBUTENb, OKHUCICHHE U BOCCTAHOBJICHHE, AaJUIOTPOIHS,
aM(OTEepPHOCTh, XWMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUTMYecKas),
KpUCTAJIJIMYECKasi pelIeTKa, KOPpO3Usi METAJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM
peakiuu, npeaeabHo gonyctumas konneHTpauus [IJIK BemecTsa;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MMOHATUHA W TIPUMEHSTH ITH
MOHATHS TIPU OMTUCAHUY BEIIECTB U UX MPEBPAICHUM;
UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJMKY JJisI COCTaBieHUs (OpMyll BEUIECTB U
YPaBHEHUW XUMUYECKUX PEAKIUN;



ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCJIECHUS XHUMHUYECKHX DJJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUH No (GopMysaMm, BUJ XUMUYECKOH CBSI3H (KOBaJICHTHAsl, MOHHAS,
METa/NINYeCKas) B HEOPTaHMUYECKUX COEIUHEHHUAX, 3apsii MOHA MO XMUMHYECKOU
(dopMyiie, xapakTep cpebl B BOJHBIX paCTBOPaX HEOPTAHUUYECKUX COCTUHEHUH, TUTT
KPUCTAJUIMYECKOUN PEIIETKN KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMmbicn  Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHWE: OMHUCHIBATH M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ileproanueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3ziuyarTh MOHSATHUS
«rnaBHas noArpymnmna (A-rpymnmna)» u «mnodouynas noarpynmna (b-rpynmna)y», mansie u
OOJbIIME  TMEpPUOJIbl, COOTHOCUTh OO0O3HAUYEHMs, KOTOpble HMEIOTCS B
NEPUOJUYECKON Tabyuile, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjapa, OO0Ilee YHUCIO 3JIEKTPOHOB H
pacnpeiesieHue X M0 IEKTPOHHBIM CIIOSIM), OOBSICHATH OOLTUE 3aKOHOMEPHOCTH B
U3MEHEHNN CBOMCTB 3JIEMEHTOB M UX COEJMHEHHI B IIPEAEIaX MAJIbIX IEPUOJOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJacCu(UIUPOBATh  XMMUYECKHE  DJIEMEHTBhl, HEOPraHMYEeCKHUE  BEIIECTBA,
XUMUYECKHUE peaklnu (TI0 YUCIIY U COCTAaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110
TeIUIOBOMY 3G (dEeKTy, M0 U3MEHEHHIO CTeNeHed OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crenupUYecKue XMMHUYECKHE CBOMCTBA
IPOCTBIX M CJHOXHBIX  BEIIECTB, IOATBEPXKAAs ONUCAHUE IPUMEpaMU
MOJIEKYJIAPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;
COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUUYECKOW JUCCOUMALMU KHUCIJIOT, IIEJIOYEeH U
COJICH, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PeaKkluii HOHHOTO OOMEHa, YpaBHEHHUSI
peaKkUnii, IOATBEPKAAIOIINX CYIIECTBOBAHUE TI'E€HETHYECKOW CBSI3UM MEXAY
BEILIECTBAMU PA3JIMYHBIX KIACCOB;

PACKpPBIBaTh CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOI'0 OanaHca ITUX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3SMOXKHOCTH
MIPOTEKAHUSI XUMUUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUMCIIATE OTHOCUTEIBHYK) MOJICKYJIISIDHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3J€MEHTa MO (OpMYyJe COEAUHEHHUS, MACCOBYIO
JOJIF0 BELIECTBA B PAacTBOpE, NMPOBOAMTH PACUETHI 110 YPABHEHHIO XWMHUYECKOMN
peaKuuy;

coOJII0IaTh TpaBUjia IMOJb30BaHUSA XHMHYECKOM TMOCYAOM M J1a0OpaTOpPHBIM
o0opyI0BaHUEM, a TaKKe MpaBuia OOpallleHHsl C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLIMSIMUA TIO BBIMIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPAHUIO Fa3000pa3HbIX BEUIECTB (AMMHUAKa U YTJIEKUCIIOTO rasa);



NPOBOJAUTh PEAKLUHU, IOATBEPKIAAOMINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHUI-, OpOMUI-, HOAUA-, KApOOHAT-,
docdar-, cunukar-, cyinbdar-, TUAPOKCUI-UOHBI, KATUOHHI aAMMOHHUS U HOHBI
W3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEPALUU MBICIUTEIIBHON AEATEIBHOCTA — AHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIEeHNEe, CUCTEeMATU3alNI0, BBISIBIICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€U — Il U3YUYEHUSI CBOMCTB BEIIECTB U XMMHYECKUX PEAKIUN, ECTECTBEHHO-
HAay4YHbIC METOJIbI TIO3HAHWS — HaAOJIOJEHUe, W3MEpEeHUue, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peaJIbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHMPOBAHUE

8 KJIACC
KoanuyecTBo yacoB
Ne HaumeHoBaHMe pa3/iesioB U TEM Kontpo . TIpa ecKHe DyiekTpoHHbIE (U] POBLIE)
n/n NMPOrpaMMBbI HTPOILHDI KTHYECKH o0pa3oBaTeJIbHBIE PecypChl
porp Beero padoTsl padoTsl P pecyp
Paznea 1. llepponauajibHble XHMHYECKHE MOHSITHS
11 | ccvecmoman o spaemeckol 5 2 bumotera LIOK
' p https://m.edsoo.ru/7f41837¢c
JIEATEILHOCTH Y€eIoBEKa
Bbubaunoreka [JOK
1 1
1.2 BemectBa u XuMHu4yeckue peakiuu 5 https://m.edso0.ru/7f41837¢
Uroro mo pasaeny 20
Paznen 2. Baxkneiinme npeacTaBuTe/ M HEOPraHHYECKUX BEIIECTB
bubaunoreka [JOK
. . . 6 1
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcuaax https.//m.eds00.ru/7f41837¢
bubaunoreka [JOK
2.2 Bonopon.Ilonstue o kuciiorax u coisx 8 1 https://m.edsoo.ru/7f41837¢
bubaunoreka [JOK
5 1 1
2.3 Bona. PactBopsl. [Tonsitue 00 ocHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHl HEOPTAaHUIECKUX 1 1 1 bubaunorexa [JOK
' COETMHEHHIA https://m.edsoo.ru/7f41837¢c
Hrtoro no paszeny 30

Pa3nen 3. Ilepuonuyeckuii 3axon u [lepuoanyeckasi cucteMa XUMUY
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PeAKIIUN

eckux 1eMenToB /I. U. MenneneeBa. CTpoeHue aTOMOB. XMMUYeCKAas CBA3b.

IIepnonnuecknii 3akoH u Ilepuonnueckas

bubarnoreka [JOK

. ﬁgﬁ;ﬁ;ﬁi&?;?;ifiiﬁg oA ! https://m.edso0.ru/7f41837¢
32 Xumudeckas cBsA3b. OKUCITUTEIHHO- 8 1 Bubmorexa IIOK
BOCCTAaHOBHTENBHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
Hroro no pasjeity 15 ﬁggglldfr;.eglsg)(.)rﬁ/?MlSWc
PesepBHOE BpeMs 3 BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 6

[MPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounuecTBo yacos DJIeKTPOHHbIE
[
Jrj;—n Tema ypoka Beero Konrpoabubie IlpakTunueckue i[:;;eﬂnﬂ :)Ig[?a[;?)l:;eenbﬂme
padoTsbI padoThI pecypesI
1 [Ipenmer xumuu. Posbs XuMuu B )KU3HU 1 bubmmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 1 bubmuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue
5 cnfeceﬁ (na npnll)\/lepe OYMCTKH nozllaapeHHOI?I 1 1 BH6J_IHOTeKa HOK
comu)» https://m.edsoo.ru/ff0d28c8
6 | Avowstn monexyms ! ipsimdsoo foc2ase
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUUYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cia0xKHBIE BELIECTBA 1 bubmiorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 BH6J_1HOTeKa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyia. BaJIeHTII-LIIOCTB 1 bubmiorexa LIOK

ATOMOB XMMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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11 OTtHocuTenbHast aTOMHas1 Macca. bubmmoreka [IOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XMMHYECKOTO 3JIeMEHTAa B bub6mmoreka [{OK
COCJIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTtBo BemecTBa. Mosibs. MossipHast bubnuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3n4eCcKrue U XUMUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XUMUYECKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnnorexa [JOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsS MaCCHI BEIIECTB. bu6moreka [IOK
XHWMHUYECKUE YPAaBHEHHUSI https://m.edsoo.ru/ff0d3b88
Boranciienus komaecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKHUX bubmiorexa LJOK
. https://m.edsoo.ru/ff0d5708
peakImit
K1 -
lp | e e Bumorea 10K
o P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 5H I/IKJ‘IOI‘II/IC IITICT 1306qu eII{{};Ie/:II/I Brbmiorexa LJOK
1 FHCT, Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BellecTBa U XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
| e o ron Coom sy B LOK
poat p https://m.edsoo.ru/ff0d448e
BemiectBo. O30H
| s xoacene ot Bunionsa LOK
POJIA \peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 oxcuaax
CriocoOslI MmosTyueHus: KUCIopoia B Butmiorexa LIOK
23 71a00paTOPHH U TPOMBIIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOoJa

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

24 IIOHATHE O TEPMOXUMUYECKOM YpaBHEHUU bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
OK30- U SOHAOTCPMUUYCCKHX PCAKIUAX
T .
35 | Zarpmmenie nosma, snocod aro Bu6miorera LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipa eckas pabota Ne 3 o Teme
26 <<1PIOJI§;I:IIZHI/IKG 15/111206H11;21HI/I€ KrI[/ICJ:OI}:)/IOJIa bubnmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOMCTBY
27 Bozopox — aieMeHT U MpoCTOE BEIIECTBO. bubnuorexa [JOK
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
o8 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJiopoza. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOA0Opoaa B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
31 | lonyserne u cobpare notopora BuGmorexa LIOK
yi oIp slopoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
. N bubnuorexa [JOK
32 Monspabiii 00b€M ra3oB. 3akoH ABOTaApO https://m.edsoo.ru/ff0d542e
B 61e
33| semtecrsa rasa o ero wsmccroNy buGnorexa LIOK
Hl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
34| ypasmonmio peakum na ocnone saxona Bubmrorera LIOK
ypas DCAKIITH T https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 du3nyecKue U XUMHUYECKHE CBONCTBA BOIBI bubmiorexa LIOK
& https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTHE 00 bubnuoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHbie u

bubmuoreka [JOK

37 HEHACBIIIEHHbIE PaCTBOPBI. MaccoBas 10s https://m. edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[Ipaktuyeckas padora Ne 5 o reme
«IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK

38 . o . .
ONpeNENIEHHON MAacCCOBOM 10EH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnmopoa. Bogopona. Boma» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTas, Kiaccuduxanus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA

41 KI/ICJ‘I}:)qTHBIX OCHOBHBIX U aM(OTEPHBIX bubmorexa LIOK

’ P https://m.edsoo.ru/ff0d664e

OKCHJIOB

42 OcHoBaHus: cocTaB, K1accudukaus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydyenne u XMMHUYECKUE CBOICTBA bubnuoreka [IOK
OCHOBAHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK

44 _
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tosnydenne u XuMHUYECKHE CBONCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpemnue): HOMEHKIIATypa, CIocoObl bubnuoreka [JOK

46 . _
MOJY4YEHUs, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue

47 AKCIEPUMEHTAJIBHBIX 33124 10 TEME bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUIN»
I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK

48 . _
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50

49 O00011IeHNE U CUCTEMATH3AIUS 3HAHUN bubmiorexa LHOK

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

KonTtposneHas padota Ne3 mo teme

bubmuoreka [JOK

50 OCHOBHBIC:?JI&CCH HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COEIMHEHUN
IlepBoie nonBITKN Ki1accubUKAITUIA
51 xmgnqecxnx 3JIEMEHTOB 1(?[0H$IITII/Ie 0 Bubmaorexa LJOK
) https://m.edsoo.ru/00ad9ffa
rpyNIax CXOJHBIX JIEMEHTOB
Ilepnonnueckuit 3axoH u Ilepuongnueckas
52 CI/I(E?FCMI; XUMHYECKUX 3J1eMe£T01131 I u bubmmorexa LIOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuoasl, rPyIIIbEL, TOATPYIIIIBI bubmorexa [IOK
P » TPYHIIBL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIED. bubmuorexa [JOK
MzoTtonsr https://m.edsoo.ru/00ada342
CTpoeHue dIIEKTPOHHBIX 000JI0UYEK aTOMOB
55 3J1epMeHTOB Ile Iﬁ)nnqecmﬁ cucremsl JI. 1 bubumorexa LIOK
P T https://m.edsoo.ru/00ada6bc
Meunneneena
XapakTepUCTHKA XUMUYECKOTO dJIEMEHTA
P p . bu6mmoreka [IOK
56 1o ero noJioxeHuto B [leprnoanueckoit ]
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BUTHUA HayKu U npaktuku. . W. bubnuoreka [IOK
MenneneeB — y4EHBIH, MTEAaror U https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
DIEKTPOOTPULIATENLHOCTh ATOMOB bubnnoreka [JOK
58 )
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBs3b bubmiorexa LHOK
https://m.edsoo.ru/00adac34
60 KosanenTHas nmonsapHast XUMHUUeCKas CBSI3b bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XuMudeckas bubnuoreka [IOK

CBA3b

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



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

bubmuoreka [JOK

62 Creneny okucieHus 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTENN U BOCCTAHOBUTEIH 1 https://m.e dsoc])_.[ru 100adb076
65 KonTponsnas pabora Ne4 no teme 1 bubnuorexa [JOK
«CTtpoeHne atoMa. XUMHYECKasi CBSA3bY https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJJMYECTBO YACOB I1O 63

I[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YYUEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienne

* Xumus, 9 knacc/ Pynzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO
«M3parenscTBO «IIpocsemenne»

tabnuiel: [lepuonuueckas cucrema xumudeckux snementoB [[. . Menneneena,

TabJIMIIa PACTBOPUMOCTH, JJIEKTPOXUMHUYECKUHN PsI/I HATIPSKEHUSI METAJIOB

METOJNYECKHUE MATEPHAJIBI IJISA YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30BblIii-ypOBEHb.-
Peanmuzanus-tpedoBannii-dI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoandeckoe-mmocooue-mis-yanrens.pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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