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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XMMHUKM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a takxe Ha ocHOBE defiepalibHON paboyeil MporpaMMbl BOCTIMTAaHUS
U C Yy4eTOM KOHIEMIUMU TpernojaBaHusi Y4yeOHOTO mpeameTa «XUMUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutiickoit deneparuu.

[Iporpamma mo xumum Aa€T MpPEACTABICHUE O IENAX, OOIIeH CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJIepKaHue,
npeayCcMaTpUBAET PACHpPEACIICHHE €ro Mo KjaccaM M CTPYKTYpPUpOBaHUE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJIepKaHusl, PEKOMEH/TYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuXcsi, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takxke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBLHON JEeATEIbHOCTH OOYYaIOIIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWEe XUMHH CIY>KUT OCHOBOM uisi (OpMUPOBaHHMS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS TI00ATbHBIX
mpoOJieM YCTOMYHMBOTO PAa3BUTHS YEIOBEUSCTBA — CHIPHEBOHM, SHEPreTUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET pealu3alii  BO3MOXKHOCTEH 11 CaMOpasBUTHS U

dbopMupoBaHUS KyIbTypbl JUYHOCTH, €€ oOmed u (QyHKIMOHAIBHON
IrPaMOTHOCTH; BHOCHUT BKJaJ B (OPMHUPOBAHWE MBINIJICHUS W TBOPUYECKHUX
crocoOHOCTEeM  O0ydaronmIMXCsi, HABBIKOB HMX CAMOCTOATENbHOW  Y4eOHOM
NEATENbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIE/IOBATENbCKUX YMEHHI, HEOOXOIUMbIX
KaK B MMOBCEHEBHOM KU3HU, TaK M B TPO(PECCHOHATHLHOMN AEATEIBHOCTH; 3HAKOMUT
co crnenupUKoil HAyYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI 1I€JIOCTHOTO B3IJIsa
Ha EIUHCTBO NIPUPOJLI U YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM JTalloM B
dbopmMupoBaHuU €CTECTBEHHO--HAYyYHOU rPAaMOTHOCTH oOyyaromuxcs;



crocoOCTBYeT (G OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHUPOAE, K UEIOBEKY, BHOCHUT CBOH BKJIAJ B OKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUs B OOYYEHUM XUMHUHU O00ECHeUMBAIOTCS CHEeLHPUKON
colepkaHUsl  y4yeOHOro  MpeaMeTra, KOTOPBIA  SBISETCS  TEIaroTHYeCKH
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONpPEEeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOITUMUCS CHUCTEMBl IMEPBOHAYANBHBIX TOHSATHH XHUMHH, OCHOB
HEOPTaHWYECKOW XUMHUH ¥ HEKOTOPHIX OTACTBHBIX 3HAYMMBIX TIOHSATHH
OpPTaHUYECKOW XUMHUHU.

CrtpykTypa coaepkaHHUs MPOrpaMMBI MO0 XHUMHH COPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO Tonxoja kK e€¢ m3ydenuro. ComepikaHue CKIAIbIBACTCS U3 CHCTEMBI
TIOHATUH O XUMHYECKOM DJIEMEHTE M BEIECTBE M CUCTEMBI MOHITHI O XUMUYIECKOM
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYPHO OpTraHHM30BaHBI TIO TMPUHITUITY
TIOCJICIOBATEIIBHOTO PAa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUYCCKUX IMPEICTABICHUMA
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJISIPHOI'O YUCHUS KAK OCHOBBI BCCTO €CTCCTBO3HAHUA,

- [Tepuognueckoro 3akoHa [[. M. MenaeneeBa kak OCHOBHOI'O 3aKOHa

- YUCHUA O CTPOCHUHU aATOMA U XHMHUYECKOU CBA3H,

- NpeICTaBIeHU 00 DSIEKTPOIUTUYECKON IHCCOIMAIMN BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYroMY, BBITIONHSS (DYHKIIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEHN MPAKTUUECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O XHMHH CHOCOOCTBYET (DOPMHUPOBAHHIO
MPEJICTABJIEHUS O XUMUYECKON COCTABIISAIONIEH HAYUHOU KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPObI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSl B Hayke. M3yueHune XMMHUU MPOUCXOAMUT C MPHUBICYEHHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yueOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy w3ydeHMM XUMUU TPOUCXOAUT (OopMUpOBaHHE 3HAHUN OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTHYECKOMN
JEATEeIbHOCTHU YeJI0OBEKa U KaK OJTHOT'0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3a/a4ua



y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUM CHCTEMbl XUMHUUECKUX 3HAHUNA —
BaXHEUIINX (PAKTOB, MOHITHIN, 3aKOHOB M TEOPETUIECCKHUX MOJIOKEHUH, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HAyKH, B MPUOOLIEHUU K
HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHH BEIIECTB M XUMUYECKUX pPEaKiuil, B
(GopMUpPOBAaHUY U Pa3BUTHH MMO3HABATEIHHBIX YMEHHUH U UX MPUMEHEHHUH B yU4eOHO-
MO3HABATENbHON M y4eOHO-MCCIE0BATENbCKON AEITEIbHOCTH, OCBOCHUH TIPABUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Ipu “3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETTH TaKUE 1T, KaK:

- dbopMupoBaHuEe WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

- HAIlPaBJIEHHOCTb OOY4YeHHMS Ha CHCTEMAaTHYEeCKOe MPHOOIICHHE
o0ydJaromuxcss K CaMOCTOSITENIbHOW TI03HABATEILHON JEATEIbHOCTH, HAayYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOMIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XHUMUH;

- obecnieueHne YCIIOBHI, CHOCOOCTBYIOIINX IPUOOPETEHUIO
00y4aroUIMMUCS ONbITa Pa3HOOOPA3HOM 1eATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS,
KJIFOUYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIMH), HMEIOLUX YHUBEPCAIBHOE
3Ha4YeHHE JUIsl pa3IUYHbIX BUIOB JEATEIbHOCTH;

- dbopmupoBanue o001el (YHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATH W OLICHUBATH SIBICHUS
OKPY’KaIOIIEro MUpa, MCIHOJIb3Yysl 3HAHUS M OMbIT, MOJIYYEHHbIE MPU HU3YYCHHUU
XUMHH, IPUMEHATDH UX MPHU PEIICHUU POOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeATEIbHOCTH;

- dbopMupoBaHue y 0OyYarOUUXCsi TYMAaHHCTUYECKMX OTHOIICHUIA,
MOHUMAaHUS [EHHOCTH XUMHUYECKUX 3HAHWW I BBIPAOOTKH DKOJIOTHYECKH
11eJIeCO00Pa3HOr0 TMOBEEHUS B OBITY M TPYIOBOW NESATEIBHOCTH B IEIAX
COXpPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAIOILIEH IPUPOIHON CPEBI;

- pa3BHUTHE MOTUBAIIMHU K 00yUEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CAMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOdWIIss W HAMPaBIEHHOCTH MaJbHEHIIIETO
00yJeHUSI.

OOmiee uYmMCIO YacoB, OTBENEHHBIX [JIsi HM3YYEHUS XUMHUUA HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXAHUE OBYUYEHUA

8 KVIACC
IlepBoHayaabHbIC XUMHUYECKUE IOHATUA
[Ipenmer xumun. Posib XMMHUM B KU3HU 4€JIOBEKa. XMMUSA B CUCTEME HAYK.

Tena wm BemectBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. l[loHsATHE O MeTOAAaxX MO3HAHWA B XUMUU. UHCTHIE BELIECTBA U CMECH.
Crioco0sl pa3aeneHus cMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKUE 3IeMEHTbl. CHMBOJIBI XHMHYECKUX
a5eMeHTOB. [IpocThie U ClI0XKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckass ¢Gopmyna. BaneHTHOCTb aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH IIOCTOSIHCTBAa cocTaBa BewlecTB. (OTHOCHTENbHAas aTOMHas Macca.
OTtHocuTenbHAs MOJIEKYJIsIpHas mMacca. MaccoBasi 10151 XMMHYECKOrO 3JIEMEHTA B
COCIMHECHHUH.

KonnuectBo BemecrBa. Moisb. MossipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IMHHMI] BeliecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCUHEHUN.

Pu3nyeckue U XMMUYECKUE ABJICHUs. XUMUYECKasl peaKkys U €€ IPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHsA. Knaccudukanus
XUMUYECKUX peakluil (COeAUHEHNUS, PA3I0KEHMs], 3aMEILEHUs, OOMEHA).

Xumuueckuit 3IKcnepumenm:.  3HAKOMCTBO C XHUMHMUYECKON TIOCYJIOH,
npaBuiaaMu paboThl B Ja0OpaTopuu W NMpuéMamMu oOpalieHus ¢ J1abopaTOpHBIM
o0opyoBaHMEM, H3yYeHHE U ONHcaHue (U3UIECKUX CBOMCTB 00pas3IoB
HEOpPraHMYECKUX BEIIECTB, HabmoneHne (pusndyeckux (MJIaBICHUE BOCKA, TAsHUE
JbJa, pAaCTUPAHUE caxapa B CTYINKE, KUIIEHWE U KOHIEHCAUs BOJIbl) 1 XUMHYECKUX
(ropeHue cBeuyW, MPOKAIMBAHUE MEIHON MPOBOJOKH, B3aUMOJCIHCTBHE MeJa C
KHUCIIOTOM ) SIBJIICHH, HAOTIO/IEHNE U ONTMCAHKE TPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3joKeHUe caxapa, B3aUMOJAECHCTBUE CEPHOW KHUCIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBaHWuM, B3aUMOJEHUCTBHE
xene3a ¢ pactBopoMm comu meau (1), uzydenue crnocoOoOB paszneneHus cMeceil: ¢
MOMOIIbIO MarHuTa, (PUIBTPOBaHKE, BEITAPUBAHUE, TUCTUILIALNS, XpoMaTorpadus,
MPOBEJICHUE OYHMCTKU TMOBAPCHHOW COJH, HAOJIOJCHUE W OMHCAHHE PEe3yIhTaTOB
MPOBEJEHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHUe
MoJieNel MOJIEKYJT (IIapOCTEPIKHEBBIX).



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucnopon — 3j€eMEHT U IIpocTOe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoOb
MOJIyYeHUs KUCIOpoJa B JA0OpaToOpuu U MOPOMBIIUIEHHOCTH. Kpyroopor
KHcJIopoa B ipupojie. O30H — aIoTponHas MoAu(UKaIUs KUCIOPOoaa.

TemnoBoit 3p(DHEeKT XMMHUUECKON peakluuu, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE PEAKIMU. TOIUIMBO: yroib M METaH. 3arps3HCHHE
BO3JlyXa, YCUJIEHUE MMApPHUKOBOTO 3P eKTa, pa3pyiieHne 030HOBOTO CJIOS.

Bomopon — smemeHT M mpoctoe BemecTtBo. HaxoxknaeHue Bopopona B
npupoie, puznueckue U XMMUYECKUe CBOMCTBA, TPUMEHEHHE, CIIOCOOBI MOTyUCHHUS.
Kucnots! u conm.

MonsipHbiii 00BEM ra3oB. Pacy€Tel M0 XUMHYECKUM YPaBHCHUSIM.

Oduszuyeckue CBOWCTBa BOJAbl. Bojga kak pacTBoputesb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mMpuUpoJie U B KU3HU 4eloBeKa. KpyroBopoT BObI B MPUPOJE.
3arpsi3sHEeHHEe NPUPOAHBIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coeauHeHuii. Oxcunbl. Knaccuduxarms
OKCHJOB:  coyieoOpasyromniie  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcuaoB. Dusznueckue uW XUMHUYECKHE
cBocTBa OKCUI0B. [loyuenue okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: METOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuM. DU3MUYECKHE U XUMHYECKHUE CBOWMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnorel. Kimaccudukarus kucinor. Homenkinarypa kucinor. @usndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Pan aktuBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiatypa coneil. @u3nueckue U XuMUYECKUE CBOKMCTBA COJIEH.

[Tonyuenue comeil.

I'eneTnueckas CBs3b MEXKYy KJIIACCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuyeckuit IKCnepumenm:. KAUYECTBEHHOE OIIPENEIICHUE COAECpPKAHUS
KHCJIOPOJIa B BO3yX€, MOJIy4eHUE, COOMpaHUe, paCIIO3HABAHUE U U3YUEHUE CBOMCTB
KHCJIOPO/Ia, HAONIOJEHHUE B3aMMOJCHCTBUS BEIIECTB C KHUCIOPOAOM MU YCIOBHS
BO3HUKHOBEHUS M MpPEKpalIEHUs TOpeHus (MmoKapa), 03HaKOMJIEHUE ¢ o0pa3iamMu
OKCHUJIOB U ONHCAaHUE HUX CBOICTB, MOJyYE€HHUE, COOMpAHHUE, pACIO3HABAHHE WU
M3YUY€HHUE CBOMCTB BOJOpOjJa (FOpEeHHE), B3aUMOAECHCTBHE BOJOPOAA C OKCHUIOM



Menu (II) (BO3MOXKHO UCIONB30BaHUE BHACOMATEPHUAIOB), HAOIOAEHUE 00pa3IIoB
BEILIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C PA3JIMYHOA PACTBOPUMOCTBIO, TPUTOTOBJIEHHE PACTBOPOB C
ONPEEIIEHHON MAaCCOBOM JOJIEW pACTBOPEHHOTO BEILIECTBA, B3AUMOJICMCTBUE BOJIbI
c MerauilamMu  (HaTpueM W KalublieM)  (BO3MOXHO  HCIOJIb30BaHHE
BUJIEOMATEPUATIOB),  HCCIEAOBaHHE  OOpa3lOB  HEOPraHUYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHUS OKPACKH MHUKATOPOB B pacTBOpax
KHCJIOT U Iesiouel, u3ydenue B3aumojenctBusi okcuaa menu (II) ¢ pactBopom
CEpHOM KHCJOTHI, KHCJIOT C METAJUIaMH, PEaKIUil HEUTpaau3alyu, MOJTy4eHUeE
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOIO METa/lJa JPYTHMM U3 pacTBOpa
COJIM, pEIICHUE DJKCHEPUMEHTAJIBHBIX 3a/ad 1o TeMmMe «BaxHeline Kiacchl
HEOPraHUYECKUX COCUHEHUI.

HHepuoanuecknit 3axkoH u Ilepumoguyeckass cucreMa XUMHYECKHUX
ieMeHnToB JI. . MengeaeeBa. CtpoeHue aToMoB. XuUMHYECKAsl CBA3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[TepBble TOMBITKK KJIaCCU(UKAIIMA XUMHUYECKUX 3jeMeHTOB. [loHsatue o
rpynmnax CxXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEeJIOYHO3EMEIbHbIE METaJIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIe 00pa3ytoT aM(pOTEpHbIE OKCHIBI
U TUAPOKCHUJIBIL.

[lepuoanueckuii 3akoH. [leproanueckas cucreMa XUMUYECKUX AIIEMEHTOB
.

N. Menpaeneea. Koporkonepuoanas u  JJIMHHONEpHOAHAs  (OPMBI

[lepuoguueckoit cucrembl xumuyeckux siaemeHtoB [I. . Menpgeneesa.
[Tepuonp! u rpymrmbsl. DU3NYECKUN CMBICI TTOPAAKOBOTO HOMEPA, HOMEPOB MEproaa
U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siziep. M3oTonbl. DnekTpoHbl. CTpoeHUe
ANEKTPOHHBIX  000JOYEeK aToMOB NepBbIXx 20 XUMHUUYECKUX  DIEMEHTOB
[Tepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHMsSI pajuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoil CUCTEMbBI XUMHUYECKUX
3JIEMEHTOB Il pa3BUTUs Hayku W mnpaktuku. J[. . MenneneeB — yd€Hbli U
IPaKJIaHHH.

Xumuueckas cBs3b. KoBaneHTHass (mojsipHas M HEMOJIPHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

CrerneHb OKHCJICHUS. OKHUCIUTEIBHO--BOCCTAHOBUTEIILHBIC PCaKm.
Hpoueccm OKHCJICHUS U BOCCTaHOBJICHUSA. OKMCIMTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm. W3yudeHUE OOPA3IOB BEHIECTB METAIIOB H
HEMETAJVIOB, B3aWMOJCHCTBHME THUIPOKCHIA IIMHKA C pPAacTBOpaMU KHUCJIOT W
EJI0YCH, TMPOBEACHUE OMNBITOB, WJUTFOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEaKIUil (TOPEHHE, PEAKIINK Pa3JIOKCHHS, COSTUHEHUS).

Mesricnpeomemmuwle céasu

Peanuzanmss MEXNpeIMETHBIX CBSI3€H NpH HM3ydYeHWM XUMUU B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIIOJIb30BaHWE KaK OOMUX eCTECTBEHHO--HAyYHBIX
MOHATHH, TaK W TIOHATHH, SBJISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OO01IHe eCTECTBEHHO--HAYYHbIE MTOHATHS: HAYIHBIH (aKT, TUIIOTE3a, TCOPHS,
3aKOH, aHaln3, CHHTe3, KilacCHUUKAIMs, TEePUOJUIHOCTh, HAOIIO/ICHNE,
AKCIIEPUMEHT, MOJICITUPOBAHKE, U3MEPCHHE, MOJICb, SIBIICHHUC.

dusnka: Marepusi, aTroM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIH]I,
M30TONBI, PAIMOAKTUBHOCTh, MOJICKYJA, JIEKTPUUYCCKUIN 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHHE BEIICCTBA, ras, (PM3UYCCKUE BEIIMYMHBI, SITUHUIIBI
U3MEPEeHHSI, KOCMOC, IJIaHEThI, 3BE3/161, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: arMmocdepa, ruapocdepa, MHHEpAIbl, TOPHBIE MOPOJEI,
MIOJIE3HBIC UCKOMaeMbIe, TOIIIINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAasA pPe€aKnus
Hepnozmqecm/lﬁ 3aKOH. Hepnozmqecxa;{ CHUCTCMA XUMHUYCCKHX 3JICMCHTOB I[

N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKHUX AIIEMEHTOB NIEPBBIX TPEX NMEPUOIOB, Kalusl, KBNS U UX COCIUHEHUI
B COOTBETCTBHM C TMOJOXEHUEM »3JleMeHTOB B Ilepuoguueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbI XUMHUYECKOW CBSI3H. THIBI KPUCTANIMUYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIMYECKOM PELIETKU U
BUJa XUMHYECKOU CBSA3U.

Knaccudukaius u HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XUMUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJaccaM HEOPraHWYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMuyecKux peakiuii no pa3anyHbIM MpU3HaKaMm (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEMIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENIEHEH OKUCIECHMSI XMMHYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
YYaCTHIO KaTaju3aTopa). JK30- U dHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE
YpPaBHEHUS.



[lonsTue o ckopocTH XHMMHYECKOW peakuuu. [loHsATHEe 00 OOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusax. [lonarue o karanuse. [IoHsTHE O XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XUMHYECKOW PEAKUMU U TIOJIOKEHUE XUMHYECKOIO
pPaBHOBECHSL.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  pEAKIMH, DJIEKTPOHHBIM  OanmaHc
OKHCIIUTENIBHO-BOCCTAHOBUTEIBHOM ~ pEaKLUu. CocraBieHue  ypaBHEHMI
OKHUCJIMTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKUMid C  HCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust 37EKTPOTUTUUECKON TUCCOLMALIMH. DIECKTPOIUTHI U HEIJEKTPOIUTHI.
Karuonsl, annonbl. MexaHuU3M AMCCOLMALMK BELIECTB C Pa3IU4YHBIMU BHJIAMH
XUMH4ecKkor cBs3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cioBusi IpOTEKAHUSI peaKIMil HOHHOTO 0OMEHa,
NOJIHBIE M COKpauléHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAaHMM U COJIEH B CBETE MPEJCTABICHUIN 00 3JIEKTPOIUTUYECKON TUCCOLUAIIUH.
KauectBeHHble peakiiuu Ha MOHBI. [loHATHE O THApPOIN3E CONEeH.

Xumuueckuii IKcnepumenm:. 03HAKOMIIEHUE C MOJIEIIIMU KPUCTATUIMYECKUX
PEMIETOK HEOPTraHUYECKUX BEILIECTB — METAJUIOB M HEMETAJJIOB (Tpaduta u anMasa),
CJIOKHBIX BEILIECTB (XJIOpUAA HATpHUs), HCCIEIOBAHHE 3aBUCHMOCTH CKOPOCTH
XUMHYECKOM peakluu OT BO3JCUCTBHUS pa3IUYHBIX (AKTOPOB, HCCIEAOBAHHE
ANEKTPONPOBOJHOCTA PACTBOPOB BEILIECTB, IpOLECCAa AUCCOIMALUN KHCIIOT,
miesoyer U cojiell (BO3MOKHO HCMOJb30BAHUE BUAECO MATEPHUAJOB), MPOBEIICHHE
OTBITOB, WJUTIOCTPUPYIOUIUX MPHU3HAKK MPOTEKaHUS PEeaKIHii MOHHOTO OOMeHa
(o6pa3oBanue ocajka, BBIIEJICHUE Ta3a, oOOpa3oBaHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiuu pasiioKeHUsl, COCIUHEHHs), pACIO3HABAHUE HEOPTraHHMYECKUX
BEIIECTB C IOMOIIBK) KA4ECTBEHHBIX pPEAKIU{d HAa HOHBI, PEUICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

HemeTtanibl 4 MX cOeAMHEHUS

OO6mrast xapakTtepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHune W (U3MUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTaJUlaMH, HeMeTajlaMu, Iuesnoyamu). Xiiopoojgopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOWCTBA, TNOJIy4YCHHE, IpuUMeHeHue. [leiictBue xiopa H
XJIOPOBOJIOPOJA HA OPTAaHU3M 4YeJIOBEKA. BaxkHenmme XJIOpUIbl U UX HAX0XKICHUE B

MpUpoe.



O6mas xapakrepuctuka 3aeMeHToB VIA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapakKTepHble cTeneHu OkucieHus. CTpoeHue u (U3MUYECKUE CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOJU(DHUKAUU KUCIOPOIa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOpOMd, CTpOCHUE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kucnoTa, pu3NUeCKrue U XUMUUECKHUE CBOMCTBA (0OIIME KaK MpeICTaBUTENS
KJlacca KUCJIOT U crnenuduyeckue). XUMHUUECKHE peakluu, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO Croco0a MOMy4YeHUs CepHOM KHUCIOThl. [IpumeHeHue cepHoii
KkucnoTbl. ConM CepHOM KHCIOThI, KaueCTBEHHAs peakuus Ha Cyiab(haT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUM B NpUpOJe. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE MOXKAM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBpALICHUSI.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHBbIE CTEIICHH OKHUCJICHHUSA. A30T, paclpoCcTpaHEHHWE B TMPUPOJIE,
dusndeckue u XuMuIeckre cBorictea. Kpyropopor azora B mpupoje. AMMHAK, €To
du3ndyecKkre U XUMUYECKUE CBOIMCTBA, MOTy4YeHHE U ipuMeHeHne. Con aMMOHMS,
uX (pu3ndeckne u XUMUYECKUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMsI. A30THas KUCIOTa, €€ ToJydeHue, (PU3NUYecKue U XUMHYECKHEe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenuduyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3sHEHNE OKPYKAIOIIEH Cpe/ibl COeIMHEHUAMH a30Ta (KUCIOTHBIE
JOKU, 3arps3HEHuEe BO3/yXa, MOYBbI U BOAoéMoB). docdop, amioTpornHbie
moaudukanuu docdopa, pusnueckue u xumuueckue cpoiicta. Oxcun dochopa
(V) u dochopnas kucnora, HuU3MUYECKUE M XUMHUYECKHUE CBOMCTBA, MOIYUYCHUE.
HcnonwszoBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaxkrtepuctuka 371eMeHTOB [VA-rpymmnbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHBIC CTETICHN OKUCIICHUS. Y TIIEPOI, AJTIOTPOITHBIE MOTU(DUKAITIH,
pacnpocTpaHeHue B IpHUpoje, PU3NUECKUe U XUMUIECKHUE CBOMCTBA. AJCOpPOITHS.
Kpyrosopor yrimepoga B mpupome. OKcuabl yriaepoja, uX (QU3MUECKHe W
XUMUYECKHE CBOWCTBA, [JEWCTBUE HA JKUBbIE OpPraHU3Mbl, [OJIYyYECHHE U
MpUMEHEHUE. DKOJIOTHYECKUE MPOOJIeMbl, CBSI3aHHBIE ¢ OKcuaoM yriepona (IV),
rUMNoTe3a TI00aTbHOTO TMOTEIUICHHUS KIUMaTa, MapHUKOBBIM 3 GdeKT. YroibHas
KHCIIOTa W €€ conM, WX (Pu3MdecKkne M XUMUYECKHE CBOMCTBA, MOJIYYCHHE U
npuMeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIIJICHHOCTH U CEITHCKOM XO35HCTBE.

[lepBoHauanbHbIC TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSX
yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TNIMIEPUH, YKCYCHAsi KUCJIOTA).



[IpupoaHble HMCTOYHUKM YTIEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HePTh),
MPOAYKTHl UX TepepadoTku (OCH3UH), UX POJib B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUPaX, OCNKaX, yriaeBoJax — U UX
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue MU XUMHUYECKHE CBOWMCTBA, TNOJy4YeHUE U
npuMenenue. CoeuHeHust KpeMHus B mpupoze. O01Iue npeacTaBieHus 00 OKCUJIE
kpemHaust (IV) u kpemuueBoit kuciore. CHIMKAThI, UX UCIOJb30BaHUE B OBITY, B
IPOMBIIIIJIEHHOCTU. BakHeime cTpouTelbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
1eMeHt, OeToH, keyne300eToH. I[IpoGiaeMbl 0e30MacHOTO  HMCMOJb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B OBCETHEBHOM KU3HHU.

Xumuueckuit 3IKCnepumMeHm: U3yueHHe OO0pa3lloB HEOPraHUYECKUX
BEILIECTB, CBOMCTB COJITHOM KHUCJOTHI, NMPOBEJACHHUE KAUYECTBEHHBIX pEaKIUil Ha
XJIOPUI-UOHBI U HAOJIOJICHUE TPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPaXKarOIIUE
dbu3MYecKkue W XMMHYECKHE CBOMCTBA TaJOT€HOB M MX COCIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpPUAIOB), O3HAKOMJICHHME C oOpaslamMu XJIOPHUIOB
(ra;moreHu10B), 03HAKOMJICHHE C 00pa3liaMu Cephl U €€ COSTMHEHUSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), HAOIIOACHUE Tpoliecca OOyTIMBaHUs caxapa
1O/ JIEHCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTBHI, U3YYEHHE XUMHUYECKHX
CBOMCTB pa30aBICHHON CEPHOM KHUCIOTHI, MPOBEJACHHE KAUECTBEHHOW peakinu Ha
cynbdaTuoH ¥ HaONIOJICHHE TpU3HAKa €€ TMPOTEeKaHUs, O3HAKOMIIEHHE C
¢uznueckumMmu cBoiicTBaMU azoTa, ¢ochopa U UX COEAUHEHUH (BO3MOKHO
UCITOJIb30BaHUE  BHJICOMATEPHANIOB), oOOpa3llaMu a30THBIX U (OochHOPHBIX
yII0OpeHuid, mogyueHue, CooOupanue, paclio3HaBaHue U U3YYCHHE CBOMCTB aMMHaKa,
NPOBE/ICHNE KaYECTBEHHBIX PEaKiMii Ha MOH aMMOHUS U (pochaT-uoH U U3ydeHue
MPU3HAKOB WX TMPOTEKAHUS, B3aUMOACKUCTBUE KOHLEHTPUPOBAHHOM a30THOMU
KHCJIOTBI C MEJbI0 (BO3MOXHO HCIIOJb30BAaHUE BHJIEOMATEPHUANIOB), H3YyUYEHUE
MoOJIeNIel KpUCTANIMYECKUX PEIIETOK anmasa, rpaduta, QysuiepeHa, 03HaKOMIICHHE
C TIPOIECCOM aACOPOIHMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM TPOTHBOTA3a, MOJy4YeHUE, COOMpaHue, paclio3HABaHUE M M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE KAUYECTBEHHBIX pEaKIMil Ha KapOOHAT U
CUJIMKAaT-MOHBl M M3YYECHUE IMPU3HAKOB UX NPOTEKAHUsA, O3HAKOMIICHUE C
MPOAYKIHMEN CUITMKATHOW ITPOMBIIIIEHHOCTH, PELICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4
1o TeMe «BakHenme HeMETaIIbl U UX COCTUHEHUS.

MeTtajuiibl M UX COCAMHEHUS

OO6m1as XxapakTepucTHKa XUMHUUECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHus B llepmogmueckont cucreme xumuueckux osnemeHToB J[. H.



MenneneeBa u cTpoeHHus atToMOB. CTpoeHHEe MeTaIoB. MeTtajuinyeckas CBA3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAass  pEIETKa.  DNEKTPOXUMHUYECKUH Pl
HanpspKeHU MetaisioB. @U3nyecKkue U XMMUYECKUE CBOMCTBAa MeTayioB. OOmue
crocoObl ToydeHuss MeTauioB. [loHsTHE O KOppO3WHM METaJIOB, OCHOBHBIC
crocoOBbl 3alTUTHI UX OT Koppo3uu. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHNMN, OpOH3a)
Y UX IPUMEHEHUE B OBITY U IPOMBIILJICHHOCTH.

[IlesouHble MeTaNIbL: TTON0XEHNUE B [leprnoandyeckoi cucteMe XUMHUYECKUX
anemeHToB JI. M. MeHneneeBa, CTpOeHHUE MX aTOMOB, HaXOXICHUE B INPUPOJE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamwus). OKCUabl U
TUAPOKCUABI HaTpusi M Kanus. [IpuMeHeHue WICNOYHBIX METAUIOB MU HX
COCIMHECHUM.

[[leiouyHO3EMENBHBIE METa/UIbl MarHuid W KaJblMW: TOJIO)KEHUE B
Ilepnonnueckon cucreme xuMmuueckux 3neMeHToB 1. 1. Menzaeneesa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Pu3ndeckrue 1 XUMUUYECKUE CBOMCTBA MarHus u
Kanblusl. Baxkuenme coequHeHNs KaJIbIUs (OKCU, TUIPOKCUI, o). JKECTKOCTh
BOJIbI U CTIOCOOBI €€ yCTpaHCHHS.

AnoMUHMH: TTONI0)keHUE B [lepnoanyeckoit cucteMe XuMHUYECKUX DJIEMEHTOB
JI. . MenpneneeBa, CTpoeHME aToMa, HaxoxKJAeHUE B mpuponae. Pusnyeckue u
XUMHYECKUE CBOMCTBA alfOMUHUSA. AM(OTEpHbIE CBOMCTBA OKCHIA U THAPOKCHUIA
ATIOMHUHMUS.

XKeneso: nonoxenue B [lepronnueckoil cucteMe XUMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aTOMa, HAaXOXAEHUE B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U conu xenesa (I1) u xenesa
(1), umx cocraB, CBOWCTBA U IMONy4YeHUE. XUMUUECKUN IKCHEPUMEHM:
O3HAaKOMJICHHE ¢ 00pa3llaMi METAJJIOB U CIUIABOB, UX (PU3NYECKHUMH CBOWCTBAMH,
U3y4YEHUE pe3yJIbTAaTOB KOPPO3UM METAUIOB (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHIA KaJbIUSA U HATPHUS C
BOJION (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB), HUCCIEIOBAHUE CBOWCTB
AKECTKOU BOABI, IIPOLIECCa TOPEHHUS KeJe3a B KUCIOpo e (BO3MOKHO UCIIOIb30BaHUE
BHUJICOMATEPUAJTIOB), NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKUUd Ha HOHBI:
MarHus, Kajublusi, antoMuHusi, nuHkKa, skeneza (II) m xemesa (III), meam (II),
HAOJFOZICHUE W OIKCAaHWE TPOIECCOB OKPAIIMBAHUS TUIAMCHH HOHAMU HATPHS,
KaJIUsl U Kanblusl (BO3MOXKHO HCIIOJIB30BAHUE BUEOMATEpPHUAJIOB), HCCIEIOBAHUE
aM(OTEPHBIX CBOWCTB THUIPOKCHAA AIIOMUHUS W THAPOKCHIA IMHKA, PEIICHHUE
AKCHEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHeilllre MeTalibl U UX COCTUHEHUS.



XuMHA U OKpYKaoLias cpeaa

BemecrBa n marepuanbl B IIOBCEIHEBHOM JKU3HU 4esioBeKa. besomacHoe
HCIIOJIb30BaHUE BEIECTB U XMMHYECKUX peakuuil B ObiTy. IlepBas momoiup mpu
XUMHUYECKHUX OXKOrax U OTPaBICHUSAX.

XUMHYECKOE 3arpsi3HEHHE OKpyKarouleil cpenbl (mpeaeiabHas JOIMycTUMAas
KOHLEeHTpalus BeuiecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3KOJI0THYECKUX
npooeMm.

Xumuueckuit IKCnepumenm:

U3yYCHHE 00Pa3I[0B MAaTEPHUATIOB (CTEKJIO, CIIJIaBbl METAJIIOB, IIOJTMMEPHBIE

MaTepHalbl).

Mexcnpeomemnuvle ceazu

Peanuzanmst MeXNpeIMETHBIX CBSI3CH NMpU HM3yYeHWW XUMUU B 9 Kiacce
OCYIICCTBISICTCS 4Yepe3 MCIOJb30BaHUE Kak OOIIMX eCTECTBEHHO-HAYYHBIX
NOHSITHIA, TaK W TIOHSITHH, SIBIISIIONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAyYHbIC TIOHATHS: HAY4YHBIH (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHaju3, CHHTE3, KIacCH(PUKALUS, IEePUOJUIHOCTh, HAOJIOICHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEpPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

®duznka: Marepusi, aTroM, D3IJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaJHMOAKTUBHOCTH, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
NOJYIPOBOAHUKH, JUAJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHE BEIIeCTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
pemérka, CruiaBbl, (U3HUYECKHE BEIMYWHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dborocunrtes, apixanue, Ouocdepa, PKOCHCTEMa, MUHEpaIbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpANbl, TOPHBIE TOPOIBI,
TMOJIE3HBIE MCKOIAeMBbIE, TOTIJINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMUBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATHI

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOydYeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATENIbHON JAESTEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU, HPHUHITHIMU B
o0miecTBe MpaBWIaMM M HOPMAaMM IIOBEJEHUS M CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0yUYaOLIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaromMXCs
PYKOBOJICTBOBATBbCSI CHCTEMOW TMO3WUTUBHBIX ILIEHHOCTHBIX OpUEHTAUM U
paciIMpeHre onbiTa AesTENbHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) naTpHOTHMYECKOr0 BOCHHTAHHUSI. IIEHHOCTHOI'O OTHOINEHHUSA K
OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHUYECKOMY M HAyYHOMY HAacCJe/uIo,
MOHUMAHUS 3HAYCHUS XMUMHUYECKOW HAyKW B >KM3HU COBPEMEHHOIO OOIINECTBa,
CIIOCOOHOCTHU BIIaJIETh JIOCTOBEPHON MH(OpMAIMEH O MEepeIOBhIX JOCTIKCHUIX U
OTKPBITHSIX MUPOBOM M OTE€YECTBEHHON XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUIX 00 YCTPOMCTBE MHUpa M 00IIECTBa; 2) IPa’KIaAHCKOT0 BOCTIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIAX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOTHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOMOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBO€ IIOBEJCHME M TOCTYNKH CBOMX TOBAapUILIECH C IO3UIMUA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHS IIOCJICICTBUN IMOCTYIKOB; 3) HEHHOCTH
HAYYHOI'0 TIO3HAHMS. MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U
XUMHUYECKOU PEAKIINH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU
M COCTAaBJISIFOIIME OCHOBY JUIsi NOHMMAHUS CYHIHOCTH HAYyYHOW KapTHHBI MHpA,
MpeACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOAbI, B3AUMOCBSA3AX
YeJI0BEKa C MPUPOHON CPEJION, O POJIM XUMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;
[M03HABATEJbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MMOJYYE€HNE HOBBIX 3HAHUH 11O XUMUH,
HEOOXomuMble 1JiT  OOBSCHEHHWS HAONIOMAeMBIX TMPOIECCOB U  SIBICHUH,
MO3HABATEIbHOM, MHMOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
TUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAILIMOHHBIX



TEXHOJIOTUI; UHTEpEC K O0YUYECHUIO U MTO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTD U
CIOCOOHOCTh K  CaMOOOpa30BaHWIO, TMPOEKTHOW U  HCCIEI0BATEIIbCKOU
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) ¢opMupoBaHUS KYJIbTYPbI 310POBbsi: OCO3HAHHE IIEHHOCTH JXU3HH,
OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 370pOBbIO, YCTAHOBKU Ha 370POBBIA 00pa3
’KU3HU, OCO3HAHUE MOCIIEICTBUI U HENPUATHE BPEIHBIX MPUBBbIUEK (YIIOTpEOIeHUS
aJKOTOJIsl, HApPKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH COOJIIOJCHUS MPaBUII
0e30MacHOCTH MpH OOpallleHUH ¢ XMMHUYECKUMHU BEUIECTBAMU B OBITY M peajbHOU
KHU3HHM; 5) TPYAOBOr0 BOCHUTAHMS: WHTEPEC K TNPAKTUYCCKOMY H3YUCHHUIO
npodeccuii U Tpyaa pa3IMuHOro poja, yBaXKE€HUeE K TPYLY U pe3ysbTaTaM TPYI0BOM
JEeSTENbHOCTH, B TOM YKCJIE Ha OCHOBE NPUMEHEHHUsS MPEIMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIH BHIOOP WHIWBHUIYAJTbHOW TPACKTOPUU  MPOJOJDKCHUS
oOpa3oBaHus C Y4€TOM JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, ycnemHoi mnpodeccuoHaIbHOM
NEATeIbHOCTH W Pa3BUTHUS HEOOXOJUMBIX YMEHUM, TOTOBHOCTh aJalTHPOBATHCS B
npodeccuoHaabHON cpeze; 6) IKOMOrHYeCKOr0 BOCHUTAHMA: DKOJOTHYCCKH
11es1ec000pa3Hoe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE
e€ CyllecTBOBaHMs, TMOHHMAaHHME IIEHHOCTH 3J0pOBOro M Oe3omacHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY H
NICUXMYECKOMY 37I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOTIOACHUS MpaBHl 6€301acHOTO
MOBEJICHUs MPU paboTe C BEIIeCTBAMH, a TaKXK€ B CHUTYyaIUSX, YTPOKAIOIIUX
3I0POBBIO M KU3HU JIIOJICH; CIIOCOOHOCTH MPHUMEHSTh 3HAHUA, MOJydaeMble MPHU
U3YYEHUU XUMWH, JUIsl PEUIEHUsl 3a7ad, CBA3AHHBIX C OKPYXKAIOLIEH HPUPOIHOM
Cpeloi, JJis TIOBBIIIEHUSI YPOBHA JKOJOTMYECKOW KYIbTYpbl, OCO3HAHUS
rJI00AJIBHOTO  XapakTepa »JKOJOTHYECKUX TMpoldjJeM U MyTed HUX perieHus
MOCPEACTBOM  METOJOB  XUMHUH,  OSKOJOTMYECKOTO  MBILUJICHUS, YMEHHS
PYKOBOJICTBOBATbCSI UM B II0O3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranpeaqMETHBIX pE3YyJAbTAaTOB BBIACHSAIOT 3HAYMMBIE IS
dbopMupoOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIEC TOHATHS (3aKOH, TEOPHS, TPUHIIHII,
rurnore3a, (axkrt, cucTema, MPOLECC, 3KCHEPUMEHT M JPYyroe.), KOTOpBIE
MCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax M TO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHHE O IEJIOCTHOMN
HAay4YHOW KapTHUHE MUpPA, U YHUBEpCAIbHbIE YUEOHbIE eCTBUS (TO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYISITUBHBIE), KOTOpPbIE 00ECHeYnuBalOT (POpMHUpPOBaAHUE



TOTOBHOCTH K CAMOCTOSTEIIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Yy4yeOHOM
JIEeITEIbHOCTH.

ITo3HaBaTe/ibHBIE  yYHHMBeEpCAJbHbIe  y4eOHbIe [IeHCTBUA
ba3oBble Jornyeckue aemcTBus:

YMEHHSI HUCIOJb30BATh MPUEMBI JIOTMYECKOTO MBIIUIEHUS NPU OCBOCHUH
3HaHUMU: PAaCKPBIBATh CMBICI XUMHUYECKUX MOHSATHUN (BBIACTSATH UX XapaKTEepPHBIE
MPU3HAKU, yCTaHABIMBATh B3aHUMOCBS3b C APYTUMHU TOHSTHUSIMH), MCIOJIH30BATh
MOHATHUS JIsl OOBICHEHUS OTJIENbHBIX (PAKTOB U SIBIICHU, BHIOMpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB W XMUMHUYECKUX PEaKIUH,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JIE€NIaTh BBIBOABI M 3aKJIIOUCHUS; YMEHUE TPUMEHSTh B IPOIECCE MO3HAHUS MOHATUSA
(mpenMeTHBIE UM METaNpeIMETHBIC), CHUMBOJIMUECKHE (3HAKOBBIC) MOJIETH,
UCIIOJIb3yEMbIE B XHMMHH, MPEoOpa3oBBIBATH IIUPOKO MPUMEHSIEMbIE B XUMHH
MOJICJIbHBIC TIPEJCTABICHUS — XUMHYECKUM 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKasI
dbopMmyna ¥ ypaBHCHHE XUMUYECKOM pEaKkUuu — TPH PEIICHHH Yy4eOHO-
MO3HABATEJILHBIX 3a7]a4, C YYETOM ITUX MOJEIBHBIX MPEACTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU M3YYaeMbIX OOBEKTOB — XMMHUYECKHUX
BEIIIECTB U XUMUUYECKUX PEaKIUi, BBISBIATH OOIHE 3aKOHOMEPHOCTH, MPUYHUHHO-
CJIEJICTBEHHBIE CBSI3U U MPOTUBOPEUMS B U3YyUAEMbIX MPOLIECCAX U ABICHUSX.

Ba3oBnble uccienoBarejabcKkue AeCTBHA.

YMEHHE HCII0JIh30BaTh IOCTABJICHHBIC BOIPOCHI B KaueCTBE WHCTPYMCHTA
MO3HAHUS, & TAK)KE B KAUECTBE OCHOBBI /IS (POPMUPOBAHHMSI TUITOTE3bI TI0 MTPOBEPKE
NPAaBWIBHOCTA  BBICKA3bIBAEMBIX  CYXKJICHHH; INPUOOpETEHHWE  OMbITa 110
IUTAHKUPOBAHUIO, OPraHW3allMd M IIPOBEJACHHIO YYCHHYCCKHX DSKCIICPUMCHTOB,
yMEHHE HaOII0JaTh 3a XOJIOM IPOIecca, CaMOCTOSTEIBLHO IMPOTHO3HPOBATH €0
pe3yabTat, GopMyIHpoBaTh 000OIICHUS U BBIBOJIBI TIO pe3yJIbTaTaM IPOBEAEHHOTO
OTBITA, WCCIICJIOBAHUSA, COCTaBIATH OTYET O TIpojellaHHOW pabore. Pabora ¢
uHGopMaLUe:

yMEHHE BBIOUPATh, AaHAIM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BHJOB M (OpM TIpeACTaBICHHUS, IOIy4aeMYK H3 Pa3HBIX
MCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIMTEpaTypa XUMHUYECKOTO COJSp KaHUs,
CIIpaBOYHBIC  IMOCOOMWsS, pecypchl  VIHTEpHeTa), KpHUTHYECKH  OIICHUBATH
MIPOTHBOPECUMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE TMPUMEHSATH Pa3IMYHBIC METOABI W 3alPOCHI TPH IOHMCKE B OTOOpE
nHpOpMaMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAWUMBIX JUIS BBITIOJHCHHS
y4eOHBIX M IMO3HABATEIIBHBIX 33J1a4 ONPEICIIEHHOTO THIIA, PUOOPETCHUE OIBITA B
00JlacTH  WCIOJIb30BaHUSI HHOOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCTIOIB30BAHUS PA3IMUHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATH ONTUMAIbHYIO (POpMY MpeACTaBlIeHU UH(DOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7adydl HECIOXHBIMU CXEMaMH, JuarpaMmaMu,
npyrumu  ¢opmamMu rpaduKd U UX KOMOWHAIMSIMU, YMEHHUE HCIOJIb30BaTh U
aHANIM3UPOBATh B IIpollecce Y4yeOHOM W MCCIEeAO0BATENbCKON JIESITeIbHOCTH
MH(pOpPMAIINIO O BIMSHUU MPOMBIILIEHHOCTH, CETbCKOTO X035MCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPY’Kalolle MPUpOIHOM Cpeibl.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUS 3a]1aBaTh BOMPOCHI (B X0/1€ AUaIora v (Win) JUCKYCCUH) TIO CYIIIECTBY
oOcyxmaaeMol TeMbl, (OPMYJIMPOBATH CBOU MPEJIOKECHUS OTHOCUTEIHHO
BBITIOJIHCHUSL TIPEJIOKEHHOW 3a/laud; YMEHMsI TMPEJCTABISITE TOJyYEHHBIE
pe3yabTaThl MO3HABATEIBHOW JEATEbHOCTU B YCTHBIX M MHCHbMEHHBIX TEKCTaX;
JienaTh TPE3CHTAIMI0 PEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(JtabopaTopHOro OIBITa, JIaOOpaTOpHOH pPabOTHl MO KCCIIEIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTa); yMEHUS Y4EOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM MTO3HABATEIbHON U UCCIIEA0BATEILCKON NEATSILHOCTH TIPH PEIICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHUE KPUTEPHUEB IO OIEHKE KayecTBa
BBIMIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIC NeHCTBHS:

YMEHHUE CaMOCTOSATEIBHO ONPENEHATh UEIU AEATEIbHOCTH, IIJIAHUPOBATh,

OCYIIECTBIISITh, KOHTPOJIHMPOBATH W TPH HEOOXOIUMOCTH KOPPEKTUPOBATH
CBOIO JICSTEIBLHOCTh, BBIOMpATh Hambosiee 3P(GEKTUBHBIC CIOCOOBI PpEIICHHUS
yu4eOHBIX W T[IO3HABATENbHBIX 3aJa4, CAMOCTOSITEJBHO COCTABISTh WM
KOPPEKTUPOBATH MPEAJI0KEHHBIN AJITOPUTM JCUCTBUM MPU BBINOJIHEHUY 3aJAHUN C
y4€TOM TOJYyYEHUS HOBBIX 3HAHMA 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U
peaKIusiX, OLEHUBATh COOTBETCTBUE IMOJIYYEHHOTO PE3yJIbTaTa 3asBJICHHON LEmH,
YMEHHE HUCIOIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeAJiaraeMble B YCIOBHHU
3aJlaHUIl.

HPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeaMEeTHBIX pPE3yIbTaTOB IO OCBOEHUIO 0053aTEIBHOTO
CoNlepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpamMmoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMUCA Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEeUCTBUM, crnenuduyeckue i TpeaIMEeTHOM o0jacTh  «XHUMHUS», BHUIBI
NEATeNIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHUA, €ro  HWHTEpHpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUSX.



K xonity oOyuenus B 8 kiacce npeamMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

«  pacKphIBaTh CMBICJ OCHOBHBIX XHUMHUYECKUX MOHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
cMech (OHOPOJIHAsE W HEOJHOPOJIHAs), BaJICHTHOCTb, OTHOCHUTEJIbHAS
aTOMHAas U MOJICKYJIIpHAasl Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi J0Jisi XUMHUYECKOr0 JIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCIICHMs, XMMUYECKash peakius, Kiaccudukaius peaKiiuii:
peaKIMu COCAWHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUU 3aMeIleHHUs,
peakuuu oOMeHa, K30- U SHIAOTEPMUUYECKHE PEAKINH, TeTUIOBOM 3P heKT
peaKkiuu, SAPO aToMa, JJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOuTallb,
paauyc aToMa, XUMHYECKas CBSI3b, MOJIIPHAS W HEMOJSpHAs KOBAJICHTHAs
CBSI3b, MOHHAs CBs3b, MOH, KAaTHOH, aHHWOH, pPAacTBOp, MaccoBas JOJs
BellecTBa (MPOIEHTHAs KOHIICHTPAIIUs) B PACTBOPE;

«  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TOHSATUM
Y IPUMEHSATH 3TH TOHITHS TIPU OMMCAHUU BEIIECTB U UX NIPEBPAICHU;

*  HCHOJIb30BaTh XHMHYECKYIH) CHUMBOJIUKY ISl COCTaBIICHHUS
(dbopMyI1 BEIIECTB U YPaBHEHUN XUMHUECKUX PEaKIIHii;

«  ONpEeNeNsiTh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OHHAapHBIX
COEIMHEHUSX, CTETICHh OKHUCIICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3u (KOBajJeHTHass W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

«  packpsiBaTh cMbICH [lepuoanueckoro 3akona JI. 1. Menaeneea:
JEMOHCTPUPOBAaTh IMOHMMAHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoil cucteme,
3aKOHOB ~ COXpPaHEHHMs MacChl  BEIIECTB, IOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTrapo;

- ONHUCBIBATH M  XapakTepu3oBaTh  TaOnuuHylo  (opmy
[lepuoguyeckoil CUCTEMBl XUMHYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHS
«rmaBHas noarpymnma (A-rpynma)» u «modounas noarpynma (b-rpymma)y,
MaJibie U OOJBIIINE TIEPHO/IBI, COOTHOCUTH 0003HAYCHH S, KOTOPHIE UMEIOTCS
B Tabmune «llepmognueckas cucTteMa XUMHYECKHX diemeHtoB JI. M.
MeHnpeneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XAMHYECKUX AJIEMEHTOB (COCTAB | 3aps si7pa, 00IIee YHUCII0 MIEKTPOHOB U
pacrpeielieHue UX 1Mo JIEKTPOHHBIM CIIOSIM);



«  KJaccU(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE
BEIIECTBA, XUMUYECKUE PEAKIUU (10 YUCIY U COCTABY YYACTBYIOIIUX B
peaKkIuu BeIleCTB, MO TeII0BOMY 3 (PeKTy);

«  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJACCOB, IMOJTBEpPXKIas OINUCAHHE MPUMEPAMU
MOJICKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

«  NPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX
KaueCTBEHHOTO  COCTaBa, BO3MOXXHOCTH TNPOTEKaHUS XUMHYECKUX
peBpaIleHUi B Pa3IMUYHBIX YCIOBUSIX;

«  BBIUUCIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO
Macchl BEUIECTB, MAaCCOBYIO JIOJII0 XMMHYECKOrO 3JIEMEHTa Mo (Qopmylie
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUECKOHN pPeaKinu;

«  TPUMEHSTh OCHOBHBIC ONEPALIMU MBICIUTEIBHOU JIESITEIbHOCTH
— aHalMM3 W CHUHTE3, CpaBHEHHE, O00O0IleHne, CHUCTEMAaTU3AIINIO,
KJIacCU(UKAIUIO, BBISIBICHWE TNPUYMHHO--CIEJICTBCHHBIX CBSI3eH — s
W3YUYCHHUSI CBOMICTB BEIIECTB M XUMHYECKUX PEaKIMi, €CTECTBEHHO-
HAy4YHbIE METObI MTO3HAHUS — HAOIIOJIEHUE, U3MEPEHHNE, MOICIIUPOBAHUE,
AKCIIEPUMEHT (peabHbIN U MBICJICHHBIN );

«  CIIeIOBaTh MpaBUJaM IOJb30BaHUSA XUMHUYECKOM MOCYION U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe TMpaBUiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU 10 BBINOJHEHHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOAA U KHUCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
Paco3HaBaHUIO PACTBOPOB LIEIOYEN U KHCIOT C IOMOIIBIO HHAUKATOPOB
(maxkmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 Kkiaacce mpeIMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

*  pacKpeiBaTh CMBICT  OCHOBHBIX XHUMHWYECKHX  IOHSATHMA:

XAMHUYECKUN JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, TPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, BAJCHTHOCTH, JIEKTPOOTPHUIATEIHHOCTD,
CTETICHb OKHCJICHUS, XUMHUECKasl PEaKIUsl, XUMUIECKasl CBsI3b, TEIJIOBOU
abdexT peakmum, MOIIb, MOJSAPHBIN 00BEM, PACTBOp, DSIEKTPOJUTHI,
HEAJICKTPOIUTHI, DJIEKTPOJUTHUYECKAS] JTUCCOIHAINS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPONHUS,
aM(OTepHOCTD, XUMHAYECKAS CBSI3b (koBaJIEHTHAS, VOHHAas,
MeTaJUTM4ecKas ), KpUCTaUIM4ecKas peiéTka, Koppo3usi METaJjIoB, CIIJIaBhI,
CKOPOCTh XMMHUYECKON PEaKUUM, MPEACIbHO IOMYCTHUMAas KOHLIEHTpaIMs
ITJIK BemiecTBa;

«  WUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUUYECKUX MOHATHI
U IPUMEHATH 3T MOHITHS MIPU OMUCAHUU BEIIECTB U UX MIPEBPAICHU;

*  HUCIOJB30BaTh XWMHUYECKYID) CUMBOJIMKY ISl COCTaBJICHHS
dbopMys BEIIECTB U ypaBHEHUN XUMUUYECKUX PEaKIIHil;

«  ONpeAessiTh BAJEHTHOCTb M CTENEHb OKUCICHUS XUMHYECKUX
AJIEMEHTOB B COEAMHEHMSIX PA3JIUYHOIO COCTAaBa, IPUHAICKHOCTh
BEIIECTB K OMNpeAeIEHHOMY KJIacCy COEIUWHEHU 1o ¢opmyaaM, BUJ
XUMUYECKOW  CBsI3UM  (KOBaJIGHTHAs, HWOHHAs, MeETaJUIMYecKas) B
HEOPraHMYECKUX COCAMHEHUSIX, 3apsj HMOHA MO XUMHYECKoU (opmyre,
XapakTep CpeAbl B BOJHBIX pACTBOpPAX HEOPraHUUYECKUX COCIUHEHUM, THUII
KPUCTAJUIMYECKON pEeIIETKN KOHKPETHOTO BEIIECTBA;

«  packpsiBaTh cMbIci [lepuoandeckoro 3akona Jl. 1. Menaeneesa
U JIEMOHCTPUPOBATH €ro INOHUMAHHE: OINUCHIBATH M XapaKTepU30BaTh
Tabinunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHATUS «rJaBHas mnoarpymnna (A-rpynma)» U «mobouyHas
noarpynmna (b-rpynmna)», Mameie U OoJibIIME TEPHOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, oOIIee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB M WX COCAMHEHHMM B MpeAenax MaJbIX MEPUOJOB H
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

«  KJIacCU(PUIMPOBATh XMUMHYECKUE DIIEMEHTHI, HEOPTaHUYECKUE
BEILECTBA, XUMUYECKUE PEAKUUU (10 YUCIY U COCTABY YYaCTBYIOIIMX B
peakuu BENIECTB, MO TETUIOBOMY 3 (dEKTy, M0 HW3MEHEHHUIO CTETeHEH
OKHUCJICHUSI XUMUYECKHUX 3JIEMEHTOB);

«  XapakTepu3oBaTh (ONMUCHIBATh) oOmMe W crenupuyecKne
XUMHUYECKHE CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPKIas
OomUcCaHWE MpUMEpaMHU  MOJEKYJISIPHBIX U HOHHBIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMUUECKUX PEAKIINIA;

*  COCTaBJISITb YPaBHEHUS DIJIEKTPOJIUTHYECKOW JTHCCOLMALINU
KHUCJIOT, IIEJI0YEH U COJIEH, MTOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMI



MOHHOr0 0OMEHa, ypaBHEHMsI pEaKLUid, OATBEPKAAIOIINX CYILIECTBOBAHNE
TEHETUYECKON CBSI3U MEXy BEIIECTBAMM PA3IMYHBIX KJIACCOB;

*  pacKpeiBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIIHHBIX
peakInii TOCPECTBOM COCTABJICHUS JICKTPOHHOTO OalaHCa ATHX PEaKIIHii;

«  TNPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX
CTPOCHUS, BO3MOXXHOCTH TPOTCKAHHWS XHUMHYECKUX TMPEBPAICHUA B
Pa3TUYHBIX YCIOBUSX;

*  BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJISPHYI0O W MOJSPHYIO
MaccChl BEIIECTB, MAaCCOBYIO JOJII0 XMUMHUYECKOTO 3JIEMEHTa 1o (opMyIie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKON PEaKIUY;

- coOmroJaTh MpaBwWiia TMOJb30BaHUS XUMHUUYECKOW MOCYIAO0M H
1abopaTopHBIM  000OpYyJIOBaHWEM, a TakKkKe IMpaBWiIa OOpalieHus C
BEIICCTBAMH B COOTBETCTBUU C HWHCTPYKIUSAMH I10 BBITIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB [0 TOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJICKHUCIIOTO rasa);

«  MPOBOJUTH PEAKIIMH, IMOATBEPIKIAIONINE KAaYeCTBCHHBIM COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPHI-, OpOMU-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cylibdar-, THUIPOKCUI-HOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

«  TPUMEHSATH OCHOBHBIE OTEPAIIMU MBICIUTEIIBHONU JIEATeIbHOCTH
— aHaJIu3 M CUHTE3, CpaBHEHUE, 0000IIeHHE, CUCTEMATHU3aIHI0, BBISIBJICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€H — JJI1 M3YyYCHHs] CBOWCTB BEIECTB U
XUMUYECKUX PEaKIHMi, eCTeCTBEHHO-HAyYHbIC METOJbl IIO3HAHUS —
HaOII0JIeHUe, WU3MEPEHHUE, MOJEIUPOBaHUE, SKCIICPUMEHT (pEaIbHBIA U
MBICJICHHBIN ).



TEMATHUYECKOE IINTIAHUPOBAHHUE 8 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3aeioB u JuekTpoHHble (¢ poBbIE)
n/m | TeM NpPorpamMmsbl Beero KonrposbHere IIpakTHaeckne o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XumMuss — BaXHas 00JIacTh
€CTECTBO3HAHMS u Bu6miorexa LIOK

11 HPaKTHICCKON  ACATEIBHOCTH 5 0 2 https://m.edso00.ru/7f41837¢
YeJIoBeKa .
BemecTBa n xumuyeckue bubnuotexa [JOK

12 peakuuu 15 1 0 https://m.edso00.ru/7f41837¢

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3ayx. Kucnopon. [lonsitue 06 bu6mmoreka [JOK

2.1 OKCHJax 6 0 0 https://m.edso0.ru/7f41837c
Bopopoa.Ilonsarue o kucnorax u bu6mmoreka [JOK

2.2 COJISIX 8 0 1 https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK

2.3 OCHOBAHMSIX 5 1 1 https://m.edso0.ru/7f41837c
OcCHOBHBIE KJIacChl bubmuoreka [JOK

2.4 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837c

Hroro no paszneny 30
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Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xummnuyeckux 31eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH 51
[Tepnonnueckas cucrema
3.1 XUMHUYECKUX snemeHtoB JI. H. 7 0
Memnnene-eBa. CTpoeHHe aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

3.2 OKHUCIINUTEIILHO- 8 1

BOCCTAHOBHUTCJIbHBIC PCAKIINN

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
Hroro 1o pasueny 15 https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PesepBHOE BpeMst 3 0 https://m.edsoo.ru/7f41837¢

OBILEE KOJMYECTBO YACOB TIO
[IPOT'PAMME 68 4
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9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (mudpoBbie)
Ne n/mn nporpamMmb: Beero Konrpoasnusie | IIpakTuyeckue | oOpasoBaTesibHbIE
padoThI padoThI pecypchl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX bubnuorexa [JOK
11 pa3aenoB Kypca 8 Kiacca 5 1 0 https://m.edso0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnuorexa [JOK
12 peakuuit 4 0 0 https://m.edsoo.ru/7f41a636
DIIEKTPOJUTHYECKAS] JUCCOIUALIMS. bu6mmoreka [IOK
1.3 XHUMHUYECKUE PEAKIIUU B PACTBOPax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znena 2. HemeTa/JILI M X COeANHEHHUS
OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX bubmuoreka [JOK
2.1 aneMeHToB VIIA-rpynmnsl. ['anorenst 4 0 1 https://m.edsoo.ru/7f41a636
OO0mas xapakTepUCTUKA XUMHUYECKHX
29 anemenToB VIA-rpynmber. Cepa u eé 6 0 0 bubmorexa LIOK
' COEIUHEHNS https://m.edsoo.ru/7f41a636
Oomas XapaKTepUCTHUKA XUMHUYECKUX
23 31eMeHTOB VA-rpynmnsl. A3ot, pocdop u ux 7 0 1 bubmmorexa [IOK
' COeTMHEHHUS https://m.edsoo.ru/7f41a636
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OOmiast xapakTepuUCTHKa XUMHUYECKUX

24 aneMeHToB [VA-rpynmnel. Yriaepon u 8 bubmuorexa [IOK
' erMHI/II\/JI U UX COEOUHEHU https://m.edsoo.ru/7f41a636
Wroro mo pazueny 25
Pa3jnen 3. Merasujibl 1 MX COeIMHEHUS
5 bubmmoreka [{OK
3.1 Obuwe cpoiicTBa METAIOB 4 https:/m.eds00.ru/7f41a636
bu6moreka [IOK
3.2 Baxkueiiime MeTauisl H KX COSIUHEHUS 16 https://m.eds0o.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeiaa
bu6mmoreka [IOK
4.1 BemectBa 1 MaTepuanbl B )KM3HU YEIIOBEKA 3 https://m.eds00.ru/7f41a636
Hroro mo pazaeny 3
bu6mmoreka [JOK
Pesepproe Bpems 3 https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE 8 KJTACC

KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne Jlata odpa3oBaTejibHbIE
u/n Tema ypoka Beero Konrpoasusie | IIpakruyeckue wsydennsi | PECYPChI
padoThI padoTsl

[Ipeamer xumuun. Ponp XumMuM B KU3HHU bubnuoreka [IOK

1 yenoseka. Tema v BemecTsa 1 0 0 https://m.edsoo.ru/ff0d210c
IlousTue o MeTogax MO3HAHUS B XUMHUU bu6moreka [IOK

2 1 0 0 https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padota Ne 1 «IIpaBuma
paboTHI B TaOOPATOPUU U TIPUEMBI Bu6muorexa LIOK

3 obpamerus ¢ nabopaTopHBIM 1 0 1 https://m.edsoo.ru/ffod23dc
000pyI0BaHUEM
Yuctele BemrectBa 1 cMecu. CnocoObl bu6mmoreka [JOK

4 pa3aeiieHust cMecei 1 0 0 https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYUCTKH 1 0 1 bubanoreka LIOK
II0BaPEHHOI COM)» https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK

6 ATOMBI i MOJICKYITBI 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK

! (CUMBOJIBI) XUMHYECKHUX DJIEMEHTOB 1 0 0 https://m.edsoo.ru/ff0d2be8
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bubmuoreka [JOK

8 IIpocTeie ¥ CIIOKHbIC BEIIECTBA https://m.edsoo.ru/ff0d2a6¢c
bub6mmoreka [{OK
9 ATOMHO-MOJICKYIIIPHOE YICHHE https://m.edsoo.ru/ff0d2d50
3aKOH TMOCTOSTHCTBA COCTaBa BEIECTB.
10 Xumuueckas ¢Gopmyna. BareHTHOCTB bubmoreka [IOK
aTOMOB XUMWYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
OTHOCHUTENBHAS aTOMHAsT Macca. bubnuoreka [JOK
1 OTHOCHTEBHAS MOJIEKY/ISIPHAST Macca https://m.edsoo.ru/ff0d323c
MaccoBas 107151 XMMHAYECKOTO dJIEMEHTa bubmuorexa [JOK
12 B COEIMHEHUH https://m.edsoo.ru/ff0d350c
KomnuectBo Bemniectsa. Moub. bu6mmoreka [IOK
13 Momnsipaast macca https://m.edsoo.ru/ff0d5230
®Ou3nvecKrue U XUMUYECKUE SIBICHHUS. bubmuorexa [JOK
14 XUMHUYECKasi PeaKIus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs NPOTEKaHUS bubnuorexa [JOK
15 XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [IOK
16 XUMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brluncnenust Koau4yecTBa, Macchl
17 BEIIIECTBA M0 YPABHCHUSAM XUMUYECKUX bubmoreka LIOK
peaxiuit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUIECKUX peakiui
18 (coenuHeHMs, Pa3IOKEHUS, 3aMEIICHHUS, bubmiorexa [[OK

oOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JlomonocoB —
Y4EHBINIHIIUKIIONIETUCT.

bubmuoreka [JOK

1

9 O06o0uieHre M CUCTEeMAaTH3AIHS https://m.edsoo.ru/ff0d40c4
3HAHUI
KonTtposnsHas padota Nel mo Teme bubnuorexa [JOK

20 P p

«BeniecTBa 1 XMMUYECKUE PEAKLIAID) https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. bubnuorexa [JOK

21 Kucnoponx — snemeHt u https://m.edsoo.ru/ff0d448e
pocToe BemecTso. O30H
®uU3NYeCKe U XUMMHYECKHE CBOMCTBA

29 Kuciopoaa  (peakiuu  OKHUCIICHHS, bubnuoreka [IOK
ropenue). ITonsite 06 okchaax https://m.edsoo.ru/ff0d4614
CriocoOslI MostyueHust KUCI0po/ia B

23 7a00paTOPUK ¥ IPOMBIIIIEHHOCTH. bubmoreka [IOK

https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 PeKT XUMHIECKOU peakIiuy,

24 HOHATHE O Bbu6nuoreka [LIOK
TEPMOXMMHUYECKOM YPAaBHEHUH, HK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUECKUX PEAKIUAX
TomnmuBo (HepTh, Yyroap U METaH).

25 3arpsi3HeHue BO3/1yXa, CIOCOOBI €ro bubmuoreka [JOK
MPEIOTBPAILICHUS https://m.edsoo. ru/ffod4c4a
IIpaktuyeckas padora Ne 3 o reme

26 «[Tonmyuenue u cobupanue KUCIOPOAa, bu6muorexa [JOK

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

Bonopox — aneMeHT u mpocToe

bubmuoreka [JOK

27 BeuecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
du3nyeckue M XUMHYECKHE CBOMCTBA bub6mmoreka [{OK

28 Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bub6mmoreka [{OK

29 TlonsTHe O KUCIOTAX 1 COMAX https://m.edso0.ru/ff0d50d2
Crioco0pl mosry4eHust BOJ0poaa B bubnuorexa [JOK

30 | jaGoparopun https://m.eds00.ru/ff0d4ddo
[IpakTnueckas padota Ne 4 o Teme

31 «ITonmydenue 1 coOOMpaHKe BOIOPOIA, bubmmoreka [LIOK
H3YUEHHE ero CBOHCTBY https://m.edsoo.ru/ff0d4f42
Monspabiii 00bEM ra3oB. 3aKOH bubmuorexa [JOK

32 ABorazipo https://m.edsoo.ru/ff0d542e
Boruncnenuss o0béma, KoiaMuyecTBa

33 BEIECTBA Ia3a MO €ro M3BECTHOMY bubimoreka [LIOK
KOJIMYECTBY BEIIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0
Boruncnenus 005EMOB ra3oB 1o

34 YPaBHEHUIO PEAKLIMU HA OCHOBE 3aKOHA bubanoreka LIOK
00BEMHEBIX OTHOILEHHI Ia30B https://m.edsoo.ru/ff0d5708
dOu3nyecKue U XUMHUYECKHUE CBOMCTBA bubmuoreka [JOK

35 BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [TonsaTre 00 bubmuoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputens. Haceiennsie u

37 HEHACHILIEHHBIE PACTBOPBI. BEI6HI/II/(/)T6K3 HOK/ﬁ 454
MaccoBas 1015 BelecTBa B pacTBOpE tps://m.edso0.ru/ff0d5b40

[Ipaktuyeckas pabora Ne 5 o reme
«IIpuroToBieHue pacTBOPOB C

38 or pe enéHHOM MaIgCOBOpr oneii Buomuorexa IOK
pafT lfOpéHHOFO BeIHeCTBaf)[ https://m.edsoo.ru/ffod5eba
KonTponsnas pabora Ne2 no teme bubnnorexa [JOK

39 «Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccuduKaus, bu6moreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bub6nmorexa [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHMsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonydenune u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK

43 OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnoter: cocraB, knaccudukanms, bu6mmoreka [JOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa [IOK

45 KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIATYpa,

46 CnocoObl MOJYYEHUs, XUMHUECKUE bubnmnoreka LIOK

CBOICTBA

https://m.edsoo.ru/00ad9474
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[Ipaktudeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC

bubmuoreka [JOK

a7 «OCHOBHBIE KITaCChI HEOPTAHMHYECKHX https://m.eds0o.ru/00adob7c
COCTMHEHU I
['enernueckass CcBsI3b MEXIYy KiaccaMy bubnuorexa [JOK

48 HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
O06o01enre U cucTeMaTu3aius 3HaHU bubnuorexa [JOK

49 https://m.edso0.ru/00ad9ch?2
KonTponsnas pabora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPraHUYECKNUX bub6nmorexa IIOK
coenuHeHuin" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKM KJAcCH(DUKAITIN

51 XUMHYECKUX diIeMeHTOB. [loHATHE O bubnunoreka [{OK
IPYITIAaX CXOJHBIX SJIEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuii 3aKOH U

52 [lepuommueckas cHCTEMA XMMHYECKHX Bub6nmorexa [IOK
snementos /1. V. Menzeneesa https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK

53 [leprospt, rpymIibL, MOATPYMITHL https://m.edsoo.ru/00ada52c
Crpoenue atoMoB. COCTaB aTOMHBIX sJIEP. bubnunoreka [JOK

54 N3oTormbl https://m.edsoo.ru/00ada342
CTtpoeHue 3JIeKTPOHHBIX 000I0YeK

55 aToOMOB 3JIeMeHTOB [lepuoanueckoi bub6muorexa [JOK

cuctemsl /1. 1. MeHaeneeBa

https://m.edsoo.ru/00ada6bc
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XapakTepucTuKa XMUMHUYECKOT'0 3JIEMEHTA
II0 €ro noJIokeHuto B [lepuoanueckoi

bubmuoreka [JOK

6 | Cicreme ML L https://m. edso0.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa ajs
pa3BuTUA HayKu U npaktuku. 1. 1. Bu6mioreka [IOK
S7 Menpienees — ydCHEIH, Mefiaror u https://m.edso0.ru/00ada96e
IpaXKIaHUH
DNEeKTPOOTPUIIATEIIEHOCTh aTOMOB bubnuoreka [JOK
58 XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 WonHas xuMHuIecKas CBS3b https://m.edsoo.ru/00adac34
KoBaneHntHas nonsipHas XuMu4ecKas bubmuorexa [JOK
60 CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHntHast HenoaspHasi XUMUYECKast bubmuorexa [JOK
61 CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenb OKHCICHHSA https://m.edsoo.ru/00adae28
OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [IOK
63 peaxkuun https://m.edso0.ru/00adb076
bubnuoreka [JOK
64 OKucauTenu U BOCCTAaHOBUTEIIH https://m.eds00.ru/00adb076
65 KounTtponsnas pabora Ne4 no teme bubnunoreka [JOK

«CTpOGHI/Ie atromMa. XUMHUYECKas CBA3bY

https://m.edsoo.ru/00adb486
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PezepBubiit ypok. O0o0IeHNE U bubmuorexa [IOK

66 cHCTeMaTHU3alus 3HaHuH 1 0 0 https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O0o0IICHNE U bubnuorexa [JOK

67 CHCTeMaTH3alus 3HaHUI 1 0 0 https://m.edsoo.ru/00ad9ch2
PezepBHblit ypok. O0o0IICHNE U bubnuorexa [JOK

68 CHCTeMaTH3aIus 3HaHUI 1 0 0 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 68 4 6

9 KJIACC
KonuvecTBo yacos JJIeKTPOHHBbIE HU(PPOBHIE
Ne JlaTa o0pa3oBaTejibHbIE
/i Tema ypoxa Beero Konrpoabusie | IIpakruyeckue wsydennsi | PECYpehI
padoThbI padoThI
[Tepuonuueckuii 3aKO0H.

1 [Tepuoanueckas cHcTeMa ) 0 0 Bu6miorexa IIOK
XUMHUYECKuX 3eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B HU3MEHEHHH

2 CBOMCTB XHMHYECKUX D3JIEMEHTOB 1 0 0 bubnmoreka [IOK
IIEPBBIX TPEX [IEPUOIOB https://m.edsoo.ru/00adb6b6
Knaccudpukanuss u  HOMEHKIATypa bu6mmoreka [JOK

3 HEOPraHUYECKUX BELIECTB 1 0 0 https://m.edsoo.ru/00adb7e2
Bunel xumuueckoil CBSI3M U THUIIBI bu6mmoreka [JOK

4 KPUCTAJUIMYECKUX PEIIETOK 1 0 0 https://m.edsoo.ru/00adbac6
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KonTtposnsHas padota Nel mo Teme
«[loBTOpeHue u yrinyOneHue 3HaHUM

5
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay
Krnaccudukarus XuMHYECKUX peaKui bubnuorexa [JOK

6 10 PA3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[IoHATHE O CKOpPOCTH XMMHUYECKOH

7 peakuuu. [ToHSITHE O TOMOTE€HHBIX U bubimoreka LIOK
TeTEPOrEeHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
[TonaTHEe O XUMHUYECKOM PaBHOBECHH.
@akTOoppl, BIHSKOLIME HAa CKOPOCTh

8 XUMHYECKOU PEAKIMU U TOJIOKEHHE bu6miorexa LHOK
N IMIHECKOLO https://m.edsoo.ru/00adc28c
paBHOBECHS
OKHCIUTETHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOIN

10 nucconmanuy. CHIbHEBIE U Cl1a0ble bu6mmoreka [JOK
3JIEKTPOJHUTHI https://m.edsoo.ru/00adcd68

. bu6mmoreka [IOK

11 VlonHbie ypaBHEHHS peakiui https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U

" OCHOBAHHUH B CBETE MPEACTABICHUI 00 BuGmuorexa LIOK

BHGKTpOHHTquCKOﬁ AUucComranumn

https://m.edsoo.ru/00add5d8
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XHUMHYECKHUE CBOWCTBA COJIEW B

13 CcBETEe OpeICTABICHUI 00 bubnuorexa LIOK
3NEKTPOTHTUYECKOH JUCCONHAIINN https://m.edso0.ru/00add8b2
14 [lonsiTHe o ruaponnse cosei bubnuorexa [JOK
https://m.edsoo.ru/00add9d4
O06o001enre 1 cucTeMaTr3aius 3HaHU bubnuorexa [JOK
15 https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pemmenne 3kcriepuMEHTAIBHBIX 331a9» bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
KonTposnbnas pabora Ne2 o teme
17 «DJNEKTPONINTUYECKAS TUCCOIUAIIHSL. Bubmmoreka [OK
XUMHYECKHE PEaKIui B PACTBOPAXY https://m.edsoo.ru/00addecO
OO1as XxapakTepUCTUKa raJIOreHOB.
18 XuMuuecKue CBOHCTBA Ha TIpUMeEpe bubimoreka [LIOK
xJopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsiHag  KHUCJOTA,
19 XHMMHYECKHE CBOWCTBA, MOJTyYeHH e, bubmuorexa IIOK
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTnueckas pabota Ne 2 o Teme
20 «Ilosy4eHue CONSHOM KUCIOTBI, bubnuorexa IIOK
H3YUCHHE o8 CBOBCTEN https://m.edsoo.ru/00ade348
Boruncnenus 1o YpaBHEHUSM
21 XUMHUUYECKUX PEAKLHM, €CI OJUH U3 bubmoreka LIOK

pCarcHTOB 1aH B M30BITKE

https://m.edsoo.ru/00ade488
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22

OOm1ast XxapaKTepUCTHKA HIIEMEHTOB

bubmuoreka [JOK

VIA-rpymmst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHIL.
Haxosxenue cepsl 1 €€ coeIMHEHUH B BuGmiorexa LIOK

23 7
npupojie. XMMUYECKUE CBOMCTBA CepPhI https://m.eds00.ru/00ade64a

24 CepoBoa0po1, CTPOCHHUE, bubnuorexa [JOK

(bHU3HUECKHE U XUMUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxkcunbl cepol. CepHas KUCIIOTA,

25 ¢busznueckue W XHUMHYECKHE bubnmorexa [IOK
CBOICTBA, IPUMEHCHHE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MOJTYYEHUS] CEPHOU KUCIIOTHI.

26 XHUMHUYECKOE 3arpsi3HEHUE bubmaorexa LIOK

. https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COCAMHEHUSMHU
cepbl
Briuncnenne MaccoBoif JOJM BBIXOA bu6mmoreka [IOK
27 MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO1ast XapaKTepUCTHUKA SIIEMEHTOB

28 VA-rpynmsl. A30T, paclipocTpaHeHHE Bu6nnorexa LIOK
B IIpHpoJIe, pU3MICCKHUe 1 https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOMCTBA
AmMmuak, ero  (Qusuueckue U

29 XMMUYECKUE CBOWCTBA, MOJy4EeHUE U bubnmnoreka LIOK

NPHUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o reme

30 «[TonydeHre aMMuaKa, U3y4eHHE €ro bubnunotexa LIOK
CBOMCTB» https://m.edsoo.ru/00adf180
A30THas KHUCIOTa, € Pu3nuecKue u bubnuorexa [JOK

31 XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHMSI B Ka4eCTBE MUHEPATBHBIX Bu6mmorexa IJOK

2 —

3 yRobpeHuit. XHMHHECKOE https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSMU a30Ta
®docdop. Oxcua docdopa (V) u

33 dochopHas kucnora, GpUNUECKHE U bubnunoreka [{OK
XUMHYECKHE CBOICTBA, MOyUCHHE https://m.edsoo.ru/00adf68a
Hcnonws3oBanue docdaToB B KauecTBE
MHHEPAJIBHBIX YI00pECHHI. Bu6morexa 1[OK

34 3arpssHEHME IPUPOJHOH CPEbI https://m.eds00.ru/00adfc20
dbocdaramu
VYriepo, pacupocTpaHeHHe B IPUPOJIE,

35 (bu3HYecCKre 1 XUMUYECKHUE CBOKCTBA bu6mmoreka [IOK

https://m.edsoo.ru/00adfd9c
Oxcubl yriaeposa, ux pu3nuecKue u
XHUMHYECKHUE CBOMCTBA. DKOJIOTHYCCKUE Bu6muorexa [IOK

36 MpoO0JIeMBbl, CBSI3aHHBIE C OKCHIOM https://m.eds00.ru/00adfebe

yraepoga (IV)
bu6mmoreka [JOK
37 YroapHasg KUCIOTa U €€ COTU

https://m.edsoo.ru/00ae006c¢
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[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.

bubmuoreka [JOK

38
Kauecrsennas peaxius Ha https://m.eds00.ru/00ae027e
KapOOHATHOH
[lepBoHauanbHble TOHATHS 00

39 OPraHUYECKUX BEIIECTBAX KAK O Bubnunoreka [IOK
COC/IMHEHMSIX YIIIepo/a https://m.edsoo.ru/00ae054e

3 bubmmoreka [{OK

40 KpemHuii u ero coemHeHus https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. bubmuorexa [JOK

41 Pemenne sKCIIepUMEHTANBHBIX 337189 https://m.edso0.ru/00ae0bf2
1o teMe «BakHelne HeMeTaIbl U UX
COCTMHEHUS»
KontponpHas padora Ne3 mo teme

42 «Bakneiflnne HeMmeTaibl U HUX bubnmorexa IIOK
COEIUHEHUS https://m.edsoo.ru/00ae0el8
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.
Merammueckas CBs3b U

43 METaJUITMYECcKasi KpUCTaNIMuecKast Bﬁt?ﬂgﬁ:neggsgoorlj 0061036
pemérka. Gu3nyeckue CBOMCTBa PS./im. '
METaJIOB
XUMUYECKHE CBOMCTBA METAJUIOB.

44 ONEKTPOXUMHUYECKUN pan bubnmnoreka IIOK

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156
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OOm1re cnocoObl MOJTy4eHUsT METAILIOB.
CruiaBel. Beryuciienust mo YpPaBHCHUAM

45 XUMHMUYECKUX PEaKLNi, eCIU OJUH U3 bubnuorexa [JOK
pEareHTOB COACPKUT MPUMECH https://m.edsoo.ru/00ae1156
bubmmoreka [IOK
46 ITonsiTe 0 KOPPO3UH METAILIOB https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47 IllenrouHBIe MeTAILIBI https://m.edso0.ru/00ae14b2
OKcubl ¥ THAPOKCUIBI HATPUS U KAJTHS bu6moreka [IOK
48 https://m.eds00.ru/00ae14b2
[[lerouHO3EMETBHBIE METaJLITbI — bubmuorexa [JOK
49 KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiime coequHEHNS KaJIbIIU bu6mmoreka [IOK
https://m.edso0.ru/00ae15e8
51 O0001IeHre U cucTeEMaTU3aLMs 3HAHUN
JKécTkOoCTh BOIBI M CIOCOOE! €€ bu6mmoreka [IOK
52 yCTpaHEeHUs https://m.edsoo0.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
53 "KEcTKOCTH BOABI U METOIBI €€ bubmoreka LIOK
ycrpaHeHus" https://m.edsoo.ru/00aelae8
bu6mmoreka [JOK
54 AnroMunui

https://m.edsoo.ru/00aelc64
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AmboTepHbIe CBOWCTBA OKCHIA U

bubmuoreka [JOK

55 TUAPOKCHIA https://m.edsoo.ru/00aelc64
bub6mmoreka [{OK
56 Kemneso https://m.eds00.ru/00ae1d86
Oxkcubl, THAPOKCUIBI U COJTH JKeTe3a bubnuoreka [JOK
S7 (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
- O0001IeHne U cUCTEMAaTU3AINS 3HAHUN
[IpakTueckas padora Ne 7.
Pemenne 3Kcnep£/IMeHTaﬂBme 3amay Bu6miorexa [JOK
59 o teme «Baxxuelmne MeTaIUIBI U UX https://m.edso0.ru/00ae3des
COETMHEHUS
Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
€areHTOB J1aH B U30BITKE WIIH
60 Ic)oz[e:pm/IT npuMecu. Beruucnenus Bubmaorexa LIOK
N ) https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuu
61 O00011IeHre U cucTeMaTU3alus 3HAHUN
KontponbHas padota Ned4 o teme
62 «Baxuenme MeTaiuibl ¥ UX
COETMHEHU S
63 BemecTBa " MaTepUaIIb B bu6mmoreka [JOK

MOBCEIHEBHOM JKMU3HU YEJI0BEKa

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

XHUMUYECKOE 3arpsA3HEHUE

bubmuoreka [JOK

64 OKpYKarOLIEH CpeJibl 1 https://m.edsoo.ru/00ae4270
Pousib xumMuu B pemiennn bubnuoreka [JOK

65 IKOJIOTHYECKUX MPOOIIEM 1 https://m.edsoo.ru/00ae4270
PesepBHeIii ypok. O600IICHNE 1 bubnuorexa [JOK

66 CHUCTEeMaTH3alns 3HAHUI 1 https://m.edsoo.ru/00ae0d0a
PesepBHblit ypok. O6001IeHNE U bubnuorexa [JOK

67 CHUCTEeMaTH3alns 3HAHUI 1 https://m.edsoo.ru/00adh33c
Peseprubrit ypok. O6001IeHNE 1 bubmuorexa [JOK

68 CHUCTeMaTH3allusl 3HAHUI 1 https://m.edso0.ru/00ad9ch2

OBIIEE KOJJMYECTBO YACOB I1O 63

[TPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3BATEJIBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

. Xumus, 8 knace/ 'abpuensn O.C., OctpoymoB WN.I'., CnankoB
C.A,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemenuey
. Xumus, 9 knace/ I'abpuensua O.C., OctpoymoB WN.I'., CnankoB
C.A., AkumonepHoe o6uiectBo «M3narensctBo «IIpocBenienue» Tadauis:
[lepuonuueckas cucremMa XuMudeckux 3nemeHToB 1. U.

MenpeneeBa, TabauIa paCTBOPUMOCTH, AIEKTPOXUMHUUYECKUHN s/l HAMIPSKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peamuzanus-rpedoBannii-OI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoaudeckoe-mmocooue-mist-yanrens.pdf

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/ https://uchi.ru/ KyC aeBa —

DN: c=RU, st=pkyTckaa obnactb,
htt S //WWW aklass I’U/ O title=Aupextop, 0=MYHULIMMANBHOE
p . . y . n b ra KA3EHHOE OBLLEOBPA3OBATENbHOE
YYPEXIEHWE "BEPXHETYTAPCKAA OCHOBHAA
OBLLEOBPA30OBATE/IbHAA LLKONA",
1.2.643.100.3=120B3130363833323732343530,
Bﬂ LI e Cn a B O 1.2.643.3.131.1.1=120C33383335303134333138
3230, email=nruol@yandex.ru,
givenName=0Onbra BauyecnasosHa, , sn=Kycaesa,
cn=Kycaesa Onbra BayecnasosHa
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