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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mmero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QenepanbHOM paboueld MporpaMMBbI
BOCIIUTAHUS U C YUETOM KOHLEMIIMU MPENoAaBaHus y4eOHOro nmpeaMeTa «XuMus»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1o XxuMuM Ha€T MPENCTaBICHUE O MLENsAX, OOIeld cTpaTeruu
OoOy4eHMs, BOCIHUTAHHMS M Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
nperMera, YCTaHABJIMBAET 00s3aTeIbHOE IpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT paclpeelieHue €ro o KiaccaM W CTPYKTYPUPOBAaHHUE IIO
pazienaM MU TE€MaM MPOrpaMMbl IO XHUMHH, OINPEAEISeT KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHHUS] XHUMHUU C y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU Y4€OHOr0 TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH MpeaMeTa IS
peanm3anuy TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3yabTaram 00yueHUss XUMUU Ha YPOBHE 1IeJIed U3ydeHHUs MpeIMEeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATENbHOCTH OOYYarOIIErocss MO OCBOEHHUIO
y4eOHOI'0 COJIEPKAHUS.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OpMUpPOBaHMS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrparoT (QopMUpYyEeMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrUM W 00 SBOJIOIMU BEUIECTB B MPHUPONE, O IMYTAX PEIICHUS TI00ATbHBIX
npo0JjieM YCTOMYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPhEBOM, HHEPTETHUUECKOMH,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, MTPOOIIEM 3PABOOXPAHECHHUS.

N3yueHnne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JIJIT  CaMOpasBUTHUSL |
dbopMupoBaHUs KyJIbTYPhl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4JarommMxcs, HABBIKOB HX CAMOCTOSTENBHOW y4eOHOW JIESITeNbHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPOGECCUOHATILHON JIeATeIbHOCTH;

3HAKOMHUT CO CHeHU(UKOW HAY4YHOr'O MBIIUICHHS, 3aKjIaJblBa€T OCHOBBI
LEJI0CTHOTO B3TJISI1a HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUY E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 YyJaroIuXcs;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJl B 3KOJOTMYECKOE
oOpa3zoBaHuEe 00yUYarOIINXCS.

JlanHbie HampaBlieHHsT B OOYyYEHUM XUMHUU OOECTICUMBAIOTCS CIEIHU(PUKON
colepkaHusl ~ y4eOHOro MpeaMeTa, KOTOpPbIA  ABJISETCS  NEAaroruuyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUH Ha ONpelesEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEero 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHMYEeCKOM XMMHM UM HEKOTOPbIX OTIEIbHBIX 3HAUYUMBIX [OHSITHHI
OpraHUY€CKON XUMUHU.

CrpykTypa coaepKaHus MPOrpaMMbl IO XHUMHHU COPMUpPOBaAHA HAa OCHOBE
CHUCTEMHOro mnoaxoja k €€ usydenuro. Comep:kaHue CKIaAbIBAECTCA U3 CUCTEMBI
HOHSTUI O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHSITHI O XUMUYECKOM
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPHUHIIUITY
NIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHMUECKHUX INPEACTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa JI. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOH CBSA3H;

— TPENCTaBIE€HUN 00 AIIEKTPOIUTHYECKOM UCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHMS PAcCMATPUBAIOTCS HAa OCHOBE OMIMPUYECKH
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHA K Jpyromy, BBINOJHAS (QPYHKIUU OOBSCHEHUS W MPOTrHO3HPOBAHUS
CBOWCTB, CTPOEHHS M BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TOIYyYECHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHne TmporpaMMbl IO XHMHH  CIIOCOOCTBYET  (DOPMHPOBAHHIO
IIPEACTABIECHNS O XUMHUYECKON COCTABIIAIOIIENH HAYyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW NpHUPOAbI, IIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHIO U
METOJlaM TMO3HaHUs B Hayke. VM3yueHue XUMUU NPOMCXOAUT C IPHUBJICUYECHHEM
3HAHMI W3 paHee W3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYyKaloUi MUY,
«buomorus. 5-7 xinacce» u «dusuka. 7 Kaace».

[Ipu wu3ydyeHUH XUMHUHM MPOUCXOAUT (POpMUpOBAHHE 3HAHUN OCHOB
XUMHYECKON HayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKON
JESATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya ydyeOHOro mnpeamera COCTOUT B (DOPMUPOBAHMM CUCTEMbI XUMHUYECKHUX
3HAHUM — Ba)XXHEUIIMX (PAaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJIOKECHUM,
JOCTYMHBIX O00OOIIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B



OpUOOIIEHNM K HAydyHbIM METOJAaM TO3HAHUSA TMPU U3YYEHUM BEIIECTB U
XUMUYECKUX peaKiuil, B GOPMUPOBAHUU U PA3BUTHHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHUWHM B Y4YeOHO-MO3HABATENbHOM M y4eOHO-UCCIIEeI0BATEIbCKON
JESITeIbHOCTH, OCBOCHMM MpaBUJ OE€30MacHOrO oOpalleHHs C BELIeCTBAMH B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BaKHOE
3HaUEHHE MPUOOPENH TaKUE 1eJU, KaK:

— (opMHUpOBaHHE WHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HamnpaBJICHHOCTh  OOy4YeHUS] HA  CHCTEeMAaTHYecKoe MpUuOOIleHne
Oo0y4Jaromuxcss K CaMOCTOSTEIbHON ITO3HABATENbHOM NE€ATEIbHOCTH, HAay4YHBIM
MeToAaM IMO3HaHus, (POPMUPYIOIMIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCiIoBUM, CITIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyUarOIITUMUCS
OTbITA Pa3HOOOPA3HON NEATETHLHOCTH, MO3HAHHMS M CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), MMEIOIINX YHHBEPCAIBHOE 3HAYECHUE ISt
Pa3IMYHBIX BUJOB JI€SITEIbHOCTH;

— (opmupoBanune oO0mell (QYHKIIMOHATBLHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKpPYXAaIOLIEr0 MHpA, UCHOJIb3Ysl 3HAHUS W ONbBIT, MOJYYEHHbIE MPU U3YUEHUH
XUMUH, TPUMEHSATh HMX MPH pEUIeHWHd MNpoOJieM B IOBCEAHEBHOW >XKU3HU U
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y OOy4yarOUMXCi T'YMaHUCTHUYECKUX OTHOILICHUM,
MOHUMAHMS 1EHHOCTH XUMHUYECKUX 3HAHUW 71 BBIPAOOTKH HKOJOTMYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B IIENAX
COXPaHEHUS CBOETO 3JJ0OPOBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIOCOOHOCTEW K CaMOKOHTPOIIO M
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEHHMS OOILEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis M HANpPaBIEHHOCTH JajlbHEUIIEro
o0yJeHusl.

OO0miee 4muCIO 4YacoB, OTBEAEHHBIX ISl H3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTanisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEITIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHayaIbLHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XuMHUM B J)KM3HU 4YelOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. PU3NMUECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BelecTB. [loHsiTHe O MeTOAax MO3HAHUA B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIBI. XHUMHUYECKHE dJIeMEHTbl. CHUMBOJIBI XUMHYECKHUX
snemMeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢GopMmyna. BaleHTHOCTh aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TMOCTOSHCTBa cocTaBa BemiecTB. OTHOCUTENIbHAsT aTOMHas —Macca.
OtHocuTenbHas MOJIEKYJISIpHAsg Macca. MaccoBas J10J11 XMMHUYECKOI0 2JIEMEHTa B
COEIMHEHUHU.

KomnuecTBo BemecrBa. Moinb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKHUX COCINHCHUMN.

Ou3NuecKue U XMMHUUYECKHE ABJICHUS. XUMHUYECKasl peakiusa U €€ MpU3HaKU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHHUS, 3aMEeIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBUjiaMu pabOThl B JIAOOpaTOpUH U
npuéMamMu oOpaunieHusi ¢ J1abopaTopHbBIM OOOPYAOBAHUEM, U3YUEHHE U ONUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
busznuecknx (TUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHME caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJIa ¢ KUCIIOTOMN) SIBJICHUM, HAOII0IeHUE U
OMMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pasyiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, paziioKeHHUE THAPOKCHUIA
menu (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kene3a ¢ pactBopoM coiu meau (II),
U3Yy4YEHHE CIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIbI0 MarHuTa, (QpuibTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUIIMUS, XpoMaTorpadusi, IpoBeAeHNE OYUCTKH MOBApPEHHOMN
conmu, HaOMIOJEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHS MAaCChl, CO3/JaHUE MOJENeld MOJIEKY
(IapocTepKHEBBIX).

Ba:kHeliline npejacTABUTEIM HEOPTaHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 3j€eMeHT M IpocToe
BemecTBO. HaxokmeHue kuciaopoma B Tpupone, (GU3HUECKHE W XHUMHUYCCKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTopuu M MPOMBINUIEHHOCTH. Kpyrosopor
KHcJIopoia B mpupoje. O30H — ayloTponHas MoAu(uKaius KUCIopoaa.

TemnoBoit 3p(HEKT XMMHUYECKOW peakluM, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEeaKIuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (GU3MUECKUEe U XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonydyeHus. Kucnorsl u conu.

MonspHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHUSIM.

Oduznueckue CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1015 BellecTBa B pacTBOpE. XUMHUYECKHE CBOMCTBa BOAbl. OCHOBaHUS.
Ponw pacTtBOpoB B mpupojie U B KU3HU denoBeka. KpyroBopoT Bojbl B Mpupo/IE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranuueckux coemuuenuit. Oxcunpl. Knaccuduxarms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIE) W
HecosneoOpasyomue. Homenknatypa okcugoB. Du3uyeckMe U XUMUYECKHUE
cBoMcTBa OKCUOB. [lonyueHre OKCHIO0B.

OcHoBanusi. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmid. PU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. Ouzudeckue u
XMMHYECKHE CBOMCTBAa KHUCHOT. Pan axktuBHoct MertauioB H. H. bekerosa.
[TonyueHnue Kucior.

Comu. Homenknatypa coneil. @U3M4YECKUE U XUMMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue coien.

I'eneTnyeckas CBSI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE OMPEAECICHHUE COJICPIKAHUS KUCIOPOa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ M HW3YYEHUE CBOWCTB KHUCJIOPOJa, HAOII0eHUE
B3aUMOJICHCTBHUSl BEILIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHHME C oOpa3laMHu OKCHUIOB U
ONMMCAaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pacClO3HaBaHUE W H3Yy4YCHUE
CBOMCTB BOJOpoja (TOpeHue), B3auMozeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HMCIOJIb30BAaHUE BHICOMATEPUAIIOB), HAOIIOJCHHE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsSI BEUIECTB C
pa3IMYHONM  PACTBOPUMOCTBIO, TPUTOTOBJIICHUE PACTBOPOB C  OMPEIETIEHHOM
MacCOBOM J10JI€M paCTBOPEHHOrO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METAINIAMU
(HaTprieM ©  KaiblKeM) (BO3MOXXHO  HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



UCCIIEIOBAaHUE O00pa3llOB HEOPraHWYECKHX BEIIECTB Pa3jJUYHbIX KJIACCOB,
HAOJII0ICHHE MU3MEHEHHUsI OKPAaCKH MHJMKATOPOB B PACTBOpPAX KHUCIOT U ILEJIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (II) ¢ pacTBOpoM CepHOW KHUCTOTHI,
KHCJIOT C MeETajulaMH, PEAKUHUW HEUTpaln3alud, IIOJYYEHHE HEpPAaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
OKCIEPUMEHTAJIBHBIX 3aJad MO TeMme «BaxHellune Kiacchl HEOPraHUYECKHUX
COEIMHEHUN Y.

IMepuonuuyeckuin 3akoH u Ilepuoguyeckass cucTeMa XHUMHYECKHUX
jemeHTOoB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKHCIMTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

[lepBbie TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX diemMeHToB. [loHsiTne 0O
rpynnax CXOJIHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUJIBI.

[Tepuognueckunii 3akoH. [lepuoanueckasl cucTteMa XUMUYECKUX 3JIEMEHTOB /[.
N.  MengeneeBa.  KopoTkomepuonnas ©  JJIUHHONEpHOAHAs  (POpMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHtoB [{. . MenneneeBa. Ilepuonas
u rpynnbl. DU3NYECKUII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHUOJA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otornbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aTOMOB  MepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 IPYIIAM U IEPUOIAM.

3nauenue [lepnoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB Ui pa3BuUTHUs Hayku W npaktuku. J[. M. MenneneeB — yuy€HbIM U
IPaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IJIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLIUU.
[Iponecchl okucneHns U BOCCTaHOBIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3ydeHHe OO0pa3loB BEUIECTB METAUIOB W HEMETAUIOB, B3aUMOJCHCTBUE
TUAPOKCUAA LMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPHUMEPBl  OKUCIWUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakluu pa3ioKeHUsl, COeTMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anysa MeXnpeaMETHBIX CBA3€HM INPU WM3YYEHUM XUMHH B 8 Kiacce
OCYUIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUN, TAK W MOHATUM, SIBISIOIIMXCS CUCTEMHBIMH I OTIAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIN (DaKkT, THUMOTE3a, TEOPUS,
3aKOH, aHallu3, CHHTe3, Kiaccudukanus, MEepUOJUYHOCTb, HaOIIO/IEHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHHE, MOAEIIb, SIBIICHHE.

dusznka: Marepusi, aTroM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
M30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ras, (PU3MYECKUEe BEIMYUHBI, €IUHUIIBI
U3MEpEHUsl, KOCMOC, TUIaHEThI, 3B€3/1b1, ColHIIE.

buonorus: dorocunres, aApIxanue, onocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuiecTBo U XUMHYeECKasi peaKuus

Ilepnognueckmii 3akoH. [lepuoanueckast cucTeMa XUMHUYECKHUX 2JIEMEHTOB /[I.
N. MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaJIHsd, KalblMs M HX
COCIMHEHNH B COOTBETCTBHUM C IOJOXKEHHEM 3JIeMEHTOB B Ilepmommueckon
CHUCTEME U CTPOECHHEM UX aTOMOB.

CrpoeHne BeliecTBa: BHIBI XUMUYECKOW CBSI3U. THIIBI KPUCTATITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCALIMXCS K Pa3IW4HbIM KJaccaM HEOPTraHWYECKHX
COCJIMHEHUM, TEHETUYECKas CBSA3b HEOPIaHUYECKUX BEILIECTB.

Krnaccudukanus XUuMHUECKUX PEAKIHMA 110 Pa3IUYHBIM MPU3HAKaM (IO YUCITY
U COCTaBy YYAacTBYIOLIMX B pEAKLUMHU BEIHIECTB, IO TEIUIOBOMY 3(P(deKTy, MO0
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLUU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. llonste 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaX. [IoHATHE O FTOMOreHHBIX M I'€TePOrE€HHBIX
peakuusx. llonsatne o karanmse. [loHsTre 0 xumuueckom paBHoBecuu. DakTopel,
BIVSIONIME HA CKOPOCTh XMMHYECKOW PEAKUUU M TOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTETbHO-BOCCTAHOBUTENIbHBIE ~ pEaKLUH,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEAKLMH. CocraBineHue  ypaBHEHUU



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAaKIUMA €  HMCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTHUECCKON JUCCOIUALINH. DJIEKTPOITUTHI U HEATIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M JHUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMH BUIAMHU
XUMHUIECKOH cBsi3u. CteneHp aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOIIUTHI.

Peakuiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peakIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIlllEHHbIE MOHHBIE YpaBHEHHMs peakuuil. CBolcTBa KHCIOT,
OCHOBAaHMM ¥ COJeil B CBETE€ MPEIACTABICHUNA 00 DJIEKTPOIUTUIECKON
nucconuanuu. KauecTBeHHbIe peakiiuy Ha UOHKL. [loHsITHE O THApONIN3E COoeH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETaUIoB (rpaduTa W aimMasza), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakinu
OT BO3JICUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPONPOBOIHOCTHU
pacTBOpPOB BEMIECTB, MpOLEcca AUCCOIMALMU KHUCIOT, WIENOYEed U COJIeH
(BO3MOXHO  HCIOJIb30BAHHE BHJEO MAaTEpPUAJIOB), MPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAHUS  peaKUU  HMOHHOro  oOMeHa
(oOpa3zoBaHue oOcajka, BBIJCJICHHE Ta3a, O0Opa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakluuu pa3jaoKeHUsl, COEAUHEHHUsI), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINbIO KAUYEeCTBEHHBIX pEakIMid Ha HOHBI, peIICHUE
AKCIIEPUMEHTAJBHBIX 3a]1a4.

HeMeTa/ibl U MX coeTMHEHUSA

OO6mras xapaktepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U Puanyueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHYECKHME CBOMCTBA Ha IpPUMEpPE  XJopa
(B3aUMOZICIICTBME C MeETaUIlaMH, HEMETallJlaMH, IIeJo4aMu). XJIOPOBOJOPO/I.
ConsHas KucinoTa, XMMHUYECKHE CBOMCTBA, IOIYyYEHHME, NMpUMEHEHHue. [lenicTBue
XJIOpa M XJIOPOBOJOPOAA HAa OpPraHM3M YeNOBeKa. BaxkHeWlune XJIopuabl U HUX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEeHW OkucieHus. CTpoeHue M (PuU3NUECKUE CBOWMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U Cephbl. AJIJIOTPONHBIE MOJU(PUKAIIMU KUCIOPOa
U cepbl. XuMUYecKkue cBoicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (U3HUECKUE U
XuMuyeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (QuMueckue U XHUMHUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTENA KJlacca KHUCJIOT U crnenuduueckue). XUMUYECKHE peaKIuu,
JeXale B OCHOBE MMPOMBIIUIEHHOIO CHoco0a TMONyYeHHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUcnoThl. CoIu CEpHON KUCIOTHI, KAUECTBEHHAsI PEAKIIMs Ha



cynbdat-uoH. Haxoxmenue ceppl W €€ COCAMHEHUN B MpHUpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COeNWHEHUSMHU Ccephbl (KHUCIOTHBIC JOXKIIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHUSI.

OO6mras xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUS. A30T, pacpOCTpaHEHHE B IMPHUPOJIE,
du3nyeckue 1 XuMUIecKue cBoiictBa. KpyroBopor azota B mpupoje. AMMHUaK, ero
buznueckre U XMMUYECKUE CBOMCTBA, MOJyuyeHrue u npuMenenue. Coliu aMMOHUS,
ux pu3NUecKre U XMMUYECKHEe CBOWCTBA, MpUMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHMSI. A30THas KHCIOTa, €€ MOoTydeHHe, (PU3NYECKUE U XUMUYECKUE
cBOMcTBa (0OIIME Kak TMpEeACTaBUTENS KJacca KHUCIOT M chelupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadecTBE MMHEpaJIbHBIX
ynoopenuil. XuMHuecKkoe 3arpsi3HeHUE OKPYKarollel cpeabl COeTMHEHUIMHU a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HEHUE BO3AyXa, MNOuBbl U BOMOEMOB). Docdop,
auiotponHeie Mogudukanuu dochopa, Puznueckrue U XUMHUYECKHE CBOMCTBA.
Oxkcun dpocdopa (V) u dbocdhopnas kuciora, Gu3ndecKkue 1 XUMHIECKUE CBOMCTBA,
nonydenue. Mcnonp3zoBanue hochaTtoB B KaueCTBE MUHEPATLHBIX YI00PEHUIA.

O6mas xapakrtepuctuka 31eMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHUA.  YTJIEpOd,  aUIOTPOIHBIE
Monu(UKALMKA, PACTIPOCTPAHEHHE B TNpupoae, GU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6ums. KpyroBopor yriepona B mpupozae. Okcunbl yriaepojaa, ux
dusnueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
NOJTy4YeHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIMMAaTa, MapHUKOBBIN
s dext. YronbHas KUCI0Ta U €€ COH, UX (PU3NIECKUE U XUMUYECKHE CBOWCTBA,
nojgyyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35ICTBE.

[TepBoHaUaNbHBIE TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KAK O COCAUHEHUSIX
yriaepona (MeTaH, 3TaH, 3TWJICH, alleTHUIICH, ITAHOJI, TJIMIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKHU YTJIEBOAOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HedTh),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOMOTWYECKU BAXKHBIX BEIECTBAX: )KHpaXx, OeiKax, yriieBojgax — U ux
poIM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemunii, ero d¢usnueckue W XHUMHUYECKHE CBOWCTBA, IMOJIyYeHUE U
npumenenne. CoeauHeHuss KpeMHuss B mnpupoge. OOmme mnpeacrtaBieHus 00
okcuzae kpemuaus (IV) m kpemHueBor kuciore. CHIMKAThI, UX UCIOJb30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTU. BakHellline CTpoUTENbHbIE MaTepUalbl: KEPAMHKA,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobdneMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MIOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUUECKHX BEIISCTB, CBOMCTB COJISTHOM KHCJIOTHI,
IPOBE/ICHNE KAUYECTBEHHBIX PEAKUMI Ha XJIOPUI-UOHBI U HAOJIIOJCHUE MPU3HAKOB
UX TMPOTEKAaHUS, ONBITHI, OTpaXKalIIUe (QU3NYECKHUEe U XHWMHUYECKHE CBOMICTBa
raJIoTeHOB M WX COEJUHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TAJIOrE€HUJOB), O3HAKOMJICHHE C
oOpasnamMmu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXKHO  HCIIOJb30BaHUE
BUJIEOMAaTEepUaioB), HaOJIOACHUE MpoIlecca OOYTJIMBAaHUS caxapa IMoj JeHCTBHEM
KOHIEHTPUPOBAHHOMW  CEPHOM  KHUCJIOTHI, U3Y4YCHHE XHMMHUYECKHUX CBOWCTB
pa30aBiIeHHOI CEpHOI KUCIOTHI, MPOBECHUE KaYECTBEHHON PEaKkIM Ha Cyib(art-
WOH M HaOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (U3HYECKHUMHU
cBoiicTBaMu a3ora, (ochopa M HX COENMHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pas3aMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOIydEHHE,
coOupaHue, paclo3HaBaHWE€ W H3YYEHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha MOH aMMOHHUA M (ochaT-uoH U U3yYEHUE MPU3HAKOB
UX MPOTEKAHUs1, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOThI C MEJIbIO
(BO3MOXKHO VICIIOJIb30BAHUE BHJIEOMATEPUAJIOB), 3y4EeHUE MOJEnen
KPUCTAJUIMYECKUX PEImETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMJICHHE C
IPOLIECCOM  aCOpPOLIMKM  pAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM VIJIEM U
YCTPOMCTBOM NPOTUBOrasza, MojydyeHue, coOMpaHue, pacro3HaBaHUEe U HU3y4YeHUe
CBOMCTB YIJIEKUCIIOTO rasza, NpOBEJACHUE KAUeCTBEHHBIX pEaKlMi Ha KapOOHAT M
CWIMKAT-UOHBl M M3YyYEHHE IMPU3HAKOB UX MPOTEKAHUs, O3HAKOMIIEHHE C
OPOAYKUMENH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTaIbHBIX
3aa4 1o TeMe «BakHenme HeMeTaIbl U UX COSIUHEHUS.

MeTtanjibl 1 MX COeIMHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosoxkeHuss B Ilepumoamueckon cucreme xumuueckux dneMmeHtoB [l WM.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraimnueckasi CBsi3b U
METAUINYECKAasT ~ KPUCTAUIMYECKAss  pEIETKAa.  DJIEKTPOXUMHUYECKHNA  psf
HanpspKeHU MetayioB. OU3NYECKUe U XMMUYECKHE CBOMCTBAa MeTaioB. OOmue
CrocoObl MoylydeHus: MeTayyioB. [loHATHE O KOPpPO3MM METaIOB, OCHOBHBIE
crocoObl 3amuThl MX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIIIEHHOCTH.

[lenounbie MeTamibl: nojokeHue B llepuoanueckoil cucteMe XUMHYECKUX
anemeHToB . 1. MenzaeneeBa, CTpO€HUE MX aTOMOB, HAXOXKJIECHUE B IPUPOZE.
duznyeckre ¥ XMMHUUECKUE CBOMCTBA (HAa mpumMepe HaTpusi U kanus). OKcUabl u



TUAPOKCHABI HaTpus W Kanus. [IpuMeHeHWe WIEeNOYHBIX METAVIOB M UX
COCIMHEHUMH.

[[lenoyHO3EMENIbHBIE METAJUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[lepuognueckoit cucreMe xumuueckux 3neMeHToB /. M. MeHnneneeBa, ctpoeHue
VX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKUE CBOMCTBA MarHus
U Kaiplusa. Baxhelmume coeauHeHUs] KaiublMs (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHUNA: ofokeHue B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aTOMa, HAaXOXIECHHE B npupone. Puszndeckue u
XUMHUYECKHEe CBOMCTBA aTfOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckor CUCTEME XMMHUYECKHUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aroMa, HaxXOXAEHUE B mnpupoae. duszndeckue u
XUMUYECKHe CBOMCTBA kee3a. OKCubl, THIPOKCU bl U comu xkene3a (I1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuyeckuii Ikcnepumenm:

O3HAKOMJICHHE C O00pa3llaMd METAUIOB U CIUIABOB, UX (PU3NUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KIS M HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
WCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHHUS Kejle3a B KUCIOPOJIE
(BO3MOXHO  HCIIOJB30BAaHUE  BHUJEOMATEpPUATIOB), IPU3HAKOB  IPOTCKAHMUSI
KAUEeCTBEHHBIX PEaKIMil HAa MOHBI: MAarHWs, KajblWs, aJlOMUHUS, LIMHKA, >Kele3a
(IT) u xene3a (III), meau (II), HaOmrOAEHNE W OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IIaMEHU MOHAaMU HATpusl, Kajlusl W Kajdbluid (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCeOBaHUE aM(POTEPHBIX CBONCTB TMAPOKCHU/IA ATFOMUHHUS
Y TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 Mo Teme «BaxkHeimme
METAJUIBI U UX COCTHHEHUS».

XuMHS M OKPYKAOLIAA cpeaa

BemecTtBa m Mmarepuansl B MOBCEJHEBHOW XW3HM ueloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakiuii B ObiTy. [lepBas momorms mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKawIieh cpeabl (MpeaesbHas T0mycTuMas
KOHIeHTpalus BemiecTs, aanee — [1JIK). Pons xumMuu B pernieHnn 3KoI0ruyecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

u3y4eHrue o0pasloB MaTepuaoB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu



Peanmu3anys MeXNpeaMETHBIX CBA3EH IPU M3YYEHUM XUMUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MNOHSITUH, TaK U MOHSTHIH, SBISIOUUXCS CUCTEMHBIMH JJIsi OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalIu3, CHUHTE3, KIacCUPUKALHUS, TMEePUOJAUYHOCTh, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHUE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIbI.

®u3nka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, MNPOBOJHUKH,
HOJYNPOBOJHUKHY, JUDJEKTPUKH, (OTODIEMEHT, BEIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemeérka, CIiaBbl, (PU3NYECKHE BEJIWYUHBI, €AUMHHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTe3, AbIxaHue, Ouocdepa, dKOCUCTEMA, MUHEpaAJIbHBIE
yI100peHUs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpanbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIAEMbIE, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOIO OOINIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJi¢ OOyYEeHHMS XUMHUU B €IUHCTBE y4eOHOU W
BOCIIUTATENIbHON JEATETbHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMH UM JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHSITHIMU B
oOlIeCTBE IMpaBUJIaMU MU HOpPMaMU IIOBEJIEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 y4arOIIHXCA.

JIMYHOCTHBIE  pEe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaroUIMXCs
PYKOBOJICTBOBAThCS ~ CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAlUM U
pacIIMpeHue OMbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIUTAHUS:

IIEHHOCTHOI'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HACJEJuI0, TMOHMMAaHWSA 3HAYCHUS XUMUYECKOM HAyKu B >KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
NEPEAOBbIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U O0ILIECTBA;

2) rpam/JaaHCKOro0 BOCIIUTAHUS:

NPEACTABICHUSA O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIIEOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JESTENbHOCTH, TOTOBHOCTH K pPa3HOOOpPA3HOW COBMECTHOM JESTENbHOCTH MpU
BBITIOJTHEHWW Y4EeOHBIX, TIO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JJaHUN YYEOHBIX TPOECKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOILIM B TpoOLEcce JTOW Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEACHHWE M TMIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BELIECTBE M XMMUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TTOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI, B3aMMOCBS3SX 4YEJIOBEKa C
IIPUPOJTHOMN CPELION, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NIO3HABATEIbHbIE MOTHUBBI, HAIIPABICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUHU IO
XUMHUHU, HEOOXOMUMBIE i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YUTATEIbCKON KYyJIbTYpPhl, B TOM YHUCIE
HAaBBIKOB CaMOCTOSITEILHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEACTBAMH HH(OPMAIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIHCKON
NEeSATETbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YEHHUS B
JIaJbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
37I0pPOBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHUE MOCJEICTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOIsI, HAPKOTUKOB, KypeHUs),
HEOOXOIUMOCTH COOJIFOJIEHHs TpaBWI O€30MaCHOCTH MpH  OOpalieHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S) TPyA0BOr0 BOCIIUTAHMS:

UMHTEpEC K MPAKTUYECKOMY U3YUYEHUI0 TPOodeccuii U Tpya pa3IudHOro poja,
yBaXEHUE K TPYAY U pe3ylbTaramM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHWW MO0 XWUMHH, OCO3HAHHBIA BHIOOP
WHJUBUIYaJbHOU TPAECKTOPUHU MPOJOJLKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MPpodheCCHOHAIBHON JEATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIaNTHPOBATHCS B MPO(HECCUOHATBHON CPEIE;

6) ’K0JI0TMYEeCKOr0 BOCIIUTAHHS

AKOJIOTMUECKH 11eJIECO00pa3HOe OTHOIICHUE K TPHUPOJE KaK HCTOUYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBaHUs, IOHMMAHUE IIEHHOCTU 3JI0POBOTO U
6e3omacHOro o0paza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHME LIEHHOCTH COOJIOJCHUS
npaBuII 0€30I1aCHOT0 MOBEASHUS TPU paboTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIHNX 3I0POBBIO U KU3HHU JIFOACH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, TOJyYaeMble TPU M3YYCHUH XUMUU, IS
penieHns 3a1a4, CBSI3aHHbIX C OKPY KaIOLEed MPUPOIHON CPENLON, ISl TOBBIICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
IKOJIOTHYECKUX TMPOOJIEM M IMyTeH HUX PEIICHUS MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIHHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbDI

B cocraBe wMertanpeaMETHBIX pe3yJIbTaTOB BBIACHSAIOT 3HAUYUMbBIEC IS
dbopMUpOBaHUsS MHUPOBO33PEHUsI OOIIEHAYYHBIE TMOHATHUS (3aKOH, Teopus,
NPUHIIUII, TUTIOTEe3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOpbhIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUUN W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE NeHCTBUSA (IIO3HABATEIbHbIE,
KOMMYHUKATHBHbBIE, PETYJIATHBHBIE), KOTOpbIE O0OECHeurnBarOT (POPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJIJAHUPOBAHUIO M OCYIIECTBJIEHUIO Y4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/IbHBbIC YHHBEPCAIbHbIC YUYeOHbIE NeHCTBUSA

basoBble JlornyecKue 1eicTBUA:

YMEHHUS HCIIOJIb30BaTh IMPUEMBI JIOTUYECKOIO MBILUIEHHS IIPU OCBOCHUU
3HAHMI: PaCKpbIBaTh CMBICI XMMHUYECKUX MOHATHHA (BBIIEIATh WX XapaKTEpHbIE
NPU3HAKK, YCTAHABJIMBAaTh B3aHUMOCBSI3b C JIPYIMMH IMOHSATHUSMM), UCIOJIb30BAThH
HOHSTHS 151 OOBSICHEHUS! OTACIIbHBIX (PAKTOB U SIBJICHUH, BIOUpATh OCHOBAHUS U
KPUTEPUU JUIsl KJIACCU(PUKALMKM XUMHUYECKUX BEIIECTB M XUMHUUYECKHX pPEaKLUH,
yCTaHABIUBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3W MEXAY OOBEKTAaMU H3YUYCHHUS,
CTPOUTh JIOTUYECKHE PACCYXKACHUS (MHAYKTHUBHBIE, NEIYKTUBHbBIE, [10 aHAJIOTUN),
JIeJIaTh BBIBOJBI U 3aKITIOYEHUS;

YMEHHE TNPUMEHATh B IMPOLECCe IIO3HAHUS MOHATHS (MpPEAMETHbIE U
METanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHMUYecKass (GopMysia U YypaBHEHHUE
XUMHYECKON peakluy — MpU pelIeHUur y4eOHO-MI03HaBaTEIbHbIX 33/ad, ¢ yYETOM
3TUX MOJEIBHBIX NPEICTABICHUN BBISBIAT M XapAaKTEPU30BATH CYLIECTBEHHbIE
NPU3HAKH M3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIE/ICTBEHHBbIE CBS3M U
IPOTHUBOPEYHS B U3y4YaEMbIX MPOLECCAX U SIBJICHUSAX.

Ba3oBble uccienoBarenbcKne 1eiiCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMS, a TaKXE B KAuyeCTBE OCHOBBI Il (OPMHUPOBAHUS THUIIOTE3BI 110
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

OpUOOPETEHHE ONbITa IO IUJIAHUPOBAHUIO, OpPraHU3allMM W TPOBEICHUIO
YUYEHUYECKHX OJKCIIEPUMEHTOB, yMEHuE€ HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENILHO IPOrHO3UPOBATH €0 Pe3yJbTaT, (JOpMyJIHpOBaTh 00OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM NPOBEAEHHOIO OIbITA, UCCIEAOBAHMS, COCTABIATh OTYET
0 MPOJIETaHHOM padore.

Pa6ora ¢ undgopmaumeii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATH M HUHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMuYHBIX BUJOB U (DOPM MpeACTaBIICHUS, OIYyYaeMyI0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4yHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHBIE
nocobusi, pecypcsl WHTepHeTa), KpUTUYECKU OLEHUBATH IMPOTHUBOPEUUBYIO U
HEI0CTOBEPHYIO MH(OpMAIIHIO;



YMEHHUE NPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U O0TOOpE
UHPOPMAIIUM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAWMBIX JJIS1 BBITIOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 3a]1a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHE ONbITA B
o0lacTh UCHOJb30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHE KYJIbTYPOW aKTUBHOI'O MCIIOJIB30BAHUS PA3IMYHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaluu U
WUTIOCTPUPOBATh pelIaeMble 3a7a4d HECJIOXKHBIMU CXEMaMH, JHharpaMmMaMu,
apyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATH B IpoLecce Yy4yeOHOH U
UCCJIeI0BATEIbCKON ACSATEIBbHOCTH MH(DOPMAIUIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOM
Cpelbl.

KoMMmyHukaTuBHBIE YHHBepcaibHble yueOHbIe 1elCTBHUS:

yMEHMUS 3aJaBaTh BONPOCH (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CylIeCTBY  0OOCyXJaemMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHTEJIHLHO BBITIOJHEHUS MPEAJIOKEHHOH 3a1a4u;

YMEHUS  MPEACTaBIATH  NOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEIBHOU
NEATENbHOCTY B YCTHBIX W THMCBMEHHBIX TEKCTaxX; JielaTh MPE3EHTALNIO
pE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpHUMEHTa (J1abopaTOPHOrO OIbITA,
1a60paTOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUS Yy4e€OHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJIBHOM M  HMCCIENOBATENbCKOM  JESATEIbHOCTH  TIpPU  PEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3ulivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAILIMS
COBMECTHBIX JEHCTBHM, OIPEIEICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBHA:

YMEHUE CaMOCTOATEJIBHO ONPENENSATh UEIH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATebHOCTh, BBIOUpaTh Hanbosee d3PPeKTUBHBIC CITOCOOBI peIIeHUs YUYeOHBIX U
NO3HABATEJIbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJIATh WM KOPPEKTHUPOBAThH
NPEMIOKEHHBIA aJrOPUTM JIEWCTBUMA TP BBINOJHEHWHM 33JaHAM C Y4ETOM
NOJy4YE€HHsI HOBBIX 3HAHUM 00 M3ydaeMmbIX OOBEKTaX — BEUIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pPE3yJibTaTa 3asBICHHON LIEJIU, YMEHUE
UCIOJIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, IIPelaraéMble B YCJIOBUH 3a/1aHUH.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOl pabodeil mporpaMMoHu,
BBIJICJISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4dHblE 3HAHHUS, YMEHHUS U CIHOCOOBI



nehcTBui, cnenuuyeckue i NOpeaMeTHOM oOnactu  «XuMHUS», BUIBI
NEATENIBHOCTY MO  TOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEpHpETalnH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xony oOydenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUH:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOJAHOPO/AHAS ), BaJIECHTHOCTh, OTHOCUTENIbHASA aTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT O 3JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl pPeaKIusi, KiIacCUpUKAIMSI PEaKIuil: peakiuu
COCAMHEHUS, PEAaKUHH PA3JIOKECHUS, PEaKUUH 3aMEHICHUS, PEaKUUU
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKLIMH, TEIUIOBOU A(P(EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTroMHasi OpOWTallb, paanyC
aToOMa, XMMHMYECKAsl CBs3b, MOJIIPHAS M HEIOJSPHAs KOBAJIEHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHHOH, PacTBOp, MAcCOBas JOJisl BEMIECTBA
(mpolleHTHAs! KOHIIGHTPAIIHs) B PaCTBOPE;

e WUIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHM U
MIPUMEHSATH ITU MOHATHUS PU OMTMCAHUM BEIIECTB U UX NIPEBPALLICHUN;

e HCNOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIECHHUS  DBJEMEHTOB B  OMHApHBIX  COCJAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COECIUHEHUU I10
dbopmynam, BHUJ XUMUYECKOHM CBSI3M (KOBaJleHTHAas W MOHHAas) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMmbici Ilepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJjiokeHus: B Ilepuogumueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMBl XUMHMUYECKUX DJJIEMEHTOB: pa3jiuyaTh IIOHATHUS «TJIaBHAs
noxarpymnmna (A-rpymnmna)» u «rmobounas noarpynna (b-rpynmna)y», mansie u
OOJbIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOpbIE HMEIOTCA B
tabnuie «llepuoguyeckas cucrema XuUMHYeCKUx »diaemeHtoB JI. U.
MeHaeneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij sijapa, oOIIee YUCIIO JIEKTPOHOB
U pacripeiesiCHUe X MO AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHYECKHE PeaKkuu (10 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHWS XUMHUYECKUX TIpEeBpallieHuil B
pa3IUYHbBIX YCIOBUSX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChbl
BEUIECTB, MAaCCOBYIO JOJI0 XHWMHUYECKOro »JJeMEHTa 1o QopMyie
COCIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpPAllUH MBICIUTEIBHON AESTEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CUCTeMaTU3aluio, KiIacCU(uKaiuio,
BBISIBJICHUE TMPUYUHHO-CJICICTBEHHBIX CBS3€M — JJISI M3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyUYHbIE METObI
MO3HAHUS — HAOJIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, HKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

cienoBaTh ~ TIpaBUJaM  TOJB30BAaHUS  XUMHUUYECKOW  TOCyJIoOW U
nabopaTopHbIM  00OpPYJOBAaHMEM, a TaKXKe TMpaBUiIaM OOpaIleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 10 BBIIOJIHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BeleCcTB (BOAOPOAA M KHUCIOPOJA), NPUTOTOBICHUIO
pPacTBOPOB C ONPEAEIEHHOW MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOAUTHL  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIiO3HaBAHUIO PACTBOPOB IIEIOUEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, deHondTaIenH, METHIIOPAHXK U APYTHE).

K xoniy oOydeHus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TMOHATHH: XHUMHUYCCKUN
DJIEMEHT, aTOM, MOJICKYJla, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTRBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEIIBHOCTD, CTEIEHb
OKHCJICHHSI, XUMHYECKasl pPeaKIus, XUMHUIECKasi CBSI3b, TEIUIOBON A(dekT
peaKiuu, MOJb, MOJIAPHBIH  00BEM,  pacTBOp,  DJICKTPOJHUTHI,
HEDJICKTPOJUTHI, SJCKTPOJIUTUYCCKAST TUCCOLMAIUS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEeOOpaTUMbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENb,  OKHCJIEHHE U  BOCCTAaHOBIICHHE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAas,
METAJUIMYECKAasi), KPUCTAJUIMYECKAsT pEHIETKa, KOpPpOo3Usl METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuu, MpeAeTbHO OMYyCTUMAS
koHnentpanus [TJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSTh 3TU MOHSATHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIE COCTaBIEHUS (PopMy
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX AJIEMEHTOB B
COCIMHEHUSAX Ppa3IMYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNIEHHOMY KJIacCy COEAUMHEHUN Mo (opmMynam, BHI XHUMHYECKOU
CBs3M (KOBWJICHTHAs, WOHHAs, META/NIMYECKas) B HEOPTraHUUYECKUX
COCIMHEHUAX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAIIUYECKON
PELIETKN KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh U XapaKTEepU30BaTh
tabnmuunyio Gopmy Ilepuonnueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», maiible U OONbIIME TEPUOABI, COOTHOCHUTH
000O3HAYCHUS, KOTOPBbIE MMEIOTCS B IEPUOJAMYECKOM TabiuIe, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacnpenieeHue WX 10 DJEKTPOHHBIM CIIOSIM), OOBACHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npezeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakluu (M0 YUCIy U COCTaBY Y4YACTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIIOBOMY (PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME U crenudUYecKkrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CIJOXHBIX BEUIECTB, MOJATBEPKIAsA OINHUCAHUE
npuMepaMu MOJICKYJISIPHBIX W HMOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUA;

COCTaBJATh YPaBHEHHUS DJIEKTPOJIUTHUYECKONW JUCCOLMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



OOMEHa, ypaBHEHHUS pEaKIMil, MOATBEPKIAIOIINX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKAY BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHca ITUX PEaKIIUi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHUUYECKHX TMPEBpAIICHUH B Pa3IUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJMI0 XWMHYECKOTO0 »JJeMeHTa 1o QopMyIie
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmoaTh  MpaBWja  TOJIB30BAHUS ~ XMMHYECKOW  TMOCYAOH M|
nabopaToOpHBIM  O0OpYJOBaHMEM, a TaKXe INpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH II0 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3000pa3HbIX BEIIECTB (AaMMHUAKa M YIIIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIMU,  MOJTBEPKIAIONIME  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHI-, OPOMHUI-,
uonua-, kapOonat-, ¢ocdar-, CWIHKAT-, CyiIb(har-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTU — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEeMaTU3AIUI0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIuii, eCTeCTBCHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0/ICHHE, M3MEpPEHUE, MOJEIMPOBaHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3pea 1. [lepBonavajbHble XUMUYeCKHEe TIOHATHS
XuMmust — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemiecTBa 1 xXuMuueckue 15 | bubmuorexa [IOK

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

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonsitue 6 bu6numorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopona. Ilonsarue o kucimorax g | bubmuorexa [IOK

' U COIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 00 5 | | bubnuoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux jiemeHToB /I. U. MengeneeBa. CTpoenne aToMoOB.
XuMmnueckas cBsizb. OKHCJIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMU




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XuUMHYECKasi CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro o paszeny 15 https:/m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




9 KIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HaunmenoBaHue pa3iesnoB u TeM nudposbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NpOorpaMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxkuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bu6nmoreka [IOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneiny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 | bu6nnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
’ PYTHIRL L-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 brbmmorexa LIOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COEINHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX
24 anemeHToB IVA-rpynmnsl. Yriepon n 8 1 2 bubmmorexa OK
' 3 PYTHIRL. STICPOA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeraJLiIbl 1 MX cOeIMHEHHUS

but6mmoreka [IOK
) i 4
3.1 Obmpue CBOHCTBA METAIIOR https://m.eds0o.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxueiinme MeTauibl U UX CO€IUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pasueny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' et p hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bhe 3 but6mmoreka [IOK
PBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE IIVTIAHUPOBAHUE

8 KJIACC
KoanuyectBo yacos DJIEeKTPOHHBIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3yueHust o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchl
| [Ipenmet xumuu. Ponb XuMuu B )KU3HU | butmmoreka [JOK
yenaoBeKa. Tesa u BelecTsa 03.09.2025 | https://m.edsoo.ru/ff0d210c
) [Tonarue o MeToaX MO3HAHUS B | bubmuorexa [IOK
XUMUHU 08.09.2025 | https://m.edsoo.ru/ff0d227¢
[paktuyeckast padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U MPUEMBI 1 bu6nuorexa [IOK
oOpaliieHus ¢ 1abopaTOPHBIM 10.09.2025 | https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM
4 Yucrele BenrecTBa 1 cMecd. CriocoOsl | bu6nunorexa LIOK
pas3aeneHus cMecen 15.09.2025 | https://m.edsoo.ru/ff0d26ca
[paktuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa OK
! . PrIVEP 17.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHON COJIN)»
6 ATOMBI U MOJICKYJTBI 1 bubmmorexa [IOK
Y 22.09.2025 | https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHTBI. 3HAKU | bubmuorexa [IOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB 24.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BEIIECTBA 1 bubmorexa OK
P B 29.09.2025 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [IOK
yp Vi 01.10.2025 | https://m.edsoo.ru/ff0d2d50




3aK0H MOCTOSHCTBA COCTaBa BCIIICCTB.

10 Xumuueckas popmyna. BanreHTHOCTB bubmorexa OK
Py 06.10.2025 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHX JIEMECHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAs Macca 08.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 105151 XUMHUYECKOTO bubnmoreka [JOK
3JIEMEHTAa B COCIUHECHUN 13.10.2025 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Moib. bubmuoreka [JOK
MomnsipHast macca 15.10.2025 | https://m.edsoo.ru/ff0d5230
14 ®u3znyecKne 1 XUMUUECKHUE SIBJICHUS. bubnmoreka [JOK
XHAMHUYECKask peakius 20.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakyu U ycinoBus MPOTEKaHUS bu6nuorexa [IOK
XUMHUYECKUX PEaKU 22.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMsI MacChl BEILIECTB. bub6mmorexa [LIOK
XHUMUYECKUE YPABHEHHUS 05.11.2025 | https://m.edsoo.ru/ff0d3b88
Breruucienus: konuuecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSM XUMHYECKHUX buGmorera [IOK
B . P 10.11.2025 | https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMrU4ecKuX peakiui
18 (coenuHeHMsI, pa3IOKEHUS bubmmorera [OK
A P ’ 12.11.2025 |  https://m.edsoo.ru/ff0d3f34
3aMeNicHus, 0OMEHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHnukKIoneauct. O6o0IeHNE 1 bubmorexa [IOK
) et Hf 17.11.2025 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbhas padora Nel no Teme bu6nunorexa [IOK
«BelecTBa 1 XUMHYECKUE PEAKLIMNY 19.11.2025 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmechk razoB. CocraB bu6nuorexa LIOK
Bo3ayxa. Kucimopom — siemeHT u 24.11.2025 | https://m.edsoo.ru/ff0d448¢e




IIpOCTOC BCUICCTBO. Os30H

dusnueckre 1 XUMUYECKHE CBOICTBA

22 KHCII0po/ia (peakuyu OKUCIICHUS bubmorexa LOK
PoAa {peatdl ’ 26.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOBbI ITOIYYEHH KUCIOPOaa B
23 Jaboparopuu Zlqn OMBIIJ_IJ'IeIfH(iTI/I bubmorexa LOK
patop p ’ 01.12.2025 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kucmopoia
TennoBoii s ekt xumuueckoi
24 peaKkiuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U 03.12.2025 |  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUCCKUX PEAKIIHIX
TomnuBo (HedhTh, yTOJIb U METaH).
25 3ar SISHGIEI/IG(11;03 ¢ a, CIIOCOOBI lro buGnnorexa [IOK
P VXS, 08.12.2025 | https://m.edsoo.ru/ff0d4c4a
MpeAOTBpAILECHUS
[Ipaktrueckas padorta Ne 3 o Teme
26 «ITonyuenne u cobnpanue KUCIopoaa bubmmorexa [OK
_ o P poAd, 10.12.2025 | https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOKUCTBY
7 Bonopon — anemeHT u npocToe bu6mmoreka [IOK
BenecTBo. Haxoxxnenue B npupoje 15.12.2025 | https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKre 1 XUMUYECKHEe CBOMCTBA bubmuorexa [IOK
Bojiopoaa. [lpumenenne Bogopoaa 17.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 TTonsiTHie 0 KMCIOTAaX U COJIX bubmorexa OK
22.12.2025 | https://m.edsoo.ru/ff0d50d2
30 Crioco0wI TToTy4eHus BOJAOPO/Ia B bubnmnoreka [JOK
naboparopuu 24.12.2025 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o teme
31 «[Tonmyuenne u cobupanue BOIOPOIa Bubmorexa IIOK
v P HOPOAA, 29.12.2025 | https://m.edsoo.ru/ff0d4f42

HU3YyYEHHUE €ro CBOMCTBY




MossipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 12.01.2026 | https://m.edsoo.ru/ff0d542¢
Brrunciaenus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA rasa 1o e€ro U3BECTHOM bubamorera HOK
. N Y 14.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WIH 00BEMY
Boeruucienust 00b€MOB ra3oB 1Mo
34 ABHCHMIO PEAKIINHA HA OCHOBE 3aKOHA bubmorexa OK
P N peartt o 19.01.2026 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJIBI 21.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lorstue 00 bubmuorexa [IOK
WHJIUKAaTOpax 26.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacblieHHbBIE
37 u HIE[:HaCLI peHHBIIe) ACTBOPBI B bubmorexa OK
. P PhL- 28.01.2026 | https://m.edsoo.ru/ff0d5b40
MaccoBas 10151 BEIIECTBA B PaCTBOPE
[paktugeckast pabora Ne 5 o Teme
13 «IIpurorosiieHre pacTBOPOB C bu6muoteka [IOK
onpeenEHHON MacCoOBOM 1o1ei 02.02.2026 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas pabora Ne2 o teme bub6mmorexa LIOK
«Kucnopoa. Bonopoa. Bona» 04.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiaccupuKaius, bubnuorexa [IOK
HOMEHKJIATypa 09.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHU4YECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubamorera LOK
’ P 11.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHuUs: cOCTaB, Ki1accudukarus, bubnmoreka [JOK
HOMEHKJIaTypa 16.02.2026 | https://m.edsoo.ru/ff0d67ca




HOJ'IyLIeHI/IC 1 XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHHMM 18.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarus, bu6nunorexa [IOK
HOMEHKJIaTypa 25.02.2026 | https://m.edsoo.ru/ffOdfee2
45 Ilony4eHnue U XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHUCJIOT 02.03.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATYypa,
46 CHOCOéBII) 01 )eHI/ISI XI/IMI/I‘-IZEKI/IG buGmorera [IOK
N v ’ 04.03.2026 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktrueckas padota Ne 6. Perenue
47 AKCTICPUMEHTAIBHBIX 3314 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKHUX 11.03.2026 | https://m.edsoo.ru/00ad9b7c
COEJIMHEHUIN»
43 I'eneTnyeckas cBs3b MEXKIY KilaccaMu bubnnorexa [IOK
HEOPraHUYECKUX COCTUHEHMI 16.03.2026 | https://m.edsoo.ru/00ad9as50
49 O06o001IeHre U CUCTEMAaTH3aIUs bubmuorexa [IOK
3HaHUU 18.03.2026 | https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHMYECKUX bubmmorexa [IOK
. P 23.03.2026 | https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[lepBbie MOMBITKY KIacCHPUKAITUN
51 XUMHUYECKUX 31eMeHTOB. [loHsTHE O bubmorexa OK
' 25.03.2026 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bu6mmoreka [IOK
52 [lepuonnueckasi cucteMa XUMHUYECKHUX
06.04.2026 | https://m.edsoo.ru/00ada52¢
anemenToB 1. . Menneneena
53 [Tepuoasl, rpynIibl, HOATPYIIIBI bubmorexa OK
PHOIEL, TPYIIHL HOATPYH 06.04.2026 | https://m.edsoo.ru/00ada52¢




CTpOCHI/Ie atromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
sanep. M3oronsl 08.04.2026 | https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000I0YCK
. bubnmorexa [JOK
55 aTOMOB 3JieMeHTOB [leproguueckoit
13.04.2026 | https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MengeneeBa
XapakTepucTuKka XMMHUECKOT0
56 3JIEMEHTA TI0 €TO MOJ0KECHHUIO B bubmuorexa [IOK
[lepunonuueckoii cucreme /1. 1. 15.04.2026 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHUS HayKy U npaktuku. /. 1. bubnmnoreka [JOK
MenneneeB — y4€HbIN, IEJArOT U 15.04.2026 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBHelit ypok. O600IICHNE U
P P EH bubmuorexa [IOK
58 cUcTeMaTH3aIus 3HaHUH /
. 20.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padbota
KonTponbHas padora Ne4 o teme
59 «CtpoeHue aTroma. XuMuieckas bubnnorexa [IOK
cBs3bY» / Beepoccwuiickas mpoBepoyHast 20.04.2026 | https://m.edsoo.ru/00adb486
pabota
DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnnorexa [JOK
60
XAMUYECKHUX 3JIEMECHTOB 22.04.2026 | https://m.edsoo.ru/00adaab8
61 HNonHas xumMuueckas CBs3b brbmorexa OK
27.04.2026 | https://m.edsoo.ru/00adac34
& KoBaneHnTHas nmonsipHasi XuMH4eCKast bubnnoreka [JOK
CBSI3b 29.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossipHash XUMHAYECKas bubmmorexa [IOK
CBSI3b 04.05.2026 | https://m.edsoo.ru/00adaab8




bu6mmoreka [IOK

64 CTeneH, okucieHHs ! 06.05.2026 | https://m.edsoo.ru/00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bubmuorexa [IOK
peakiuu 13.05.2026 | https://m.edsoo.ru/00adb076

bubnuorexa [IOK

06 OKUCIHTCIIH 1 BOCCTAHOBHTEIIH ! 18.05.2026 https://m.edsocl)l.ru/OOadbO76
PesepBHeIit ypok. O000IICHHE 1

67 CHUCTEMAaTH3alMs 3HAHUH 10 TEME | bubmuoreka [JOK
«CtpoeHue aroma. XuMUYECKast 20.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3b)»

68 Peseprubiil ypok. O6001eHuE 1 | bubnmnoreka [JOK
crucTeMaTu3alus 3HaHUI 25.05.2026 | https://m.edsoo.ru/ff0d61c6
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9 KIIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie | IlpakTuuyeckue
n/n Bceero H3YyYeHH S o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchbl
[Tepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema | bu6mmorexa LIOK
XUMHUYECKUX 3eMeHTOB [l. W. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHX 3JIEMEHTOB 1 bubamorexa [IOK

" 05.09.2025 ' https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus m HoMeHKIaTypa | bubnmorexa [IOK
HEOPraHUYECKUX BEILECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buasl XuMHUECKON CBA3H U TUIIBI | bubnuorexa LIOK
KPUCTAJUIMYECKUX PEETOK 12.09.2025 |  https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 I1 0 i 1 1
«IloBTOpeHue u yrinyoiaeHue 3HaHui 15.09.2025
OCHOBHBIX pa3/ieNioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux | bu6nunorexa LIOK
PEaKUHUii MO Pa3IMYHbIM MPU3HAKAM 19.09.2025 | https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [loHsATHE O TOMOTE€HHBIX U 1 bubmmorexa [IOK
Pealtii. 22.09.2025 | https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIUIX
[TonsATHE O XUMUYECKOM

8 aBHOBeCcHU. DAKTOPBI, BIUSIOLINE 1 bubmmorexa [IOK
P ' PEL B 26.09.2025 | https://m.edsoo.ru/00adc28¢c

Ha CKOPOCTb XHUMHYECKOM pCaknuu n




ITOJIOKCHUC XUMHNYCCKOI'O
PaBHOBECHA

OKHCIIMTEIIEHO-BOCCTAHOBHUTCILHEBIC

bubmuorexa [IOK

9
peakiumn 29.09.2025 | https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON
10 nccoruanmu. CHIbHbBIE U cl1a0ble Bubmaorexa IIOK
& 1A 03.10.2025 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMonHrle ypaBHEHUS peaKIIMi bubnnorexa HOK
M peakdl 06.10.2025 | https://m.edsoo.ru/00add448
XUMHAYECKHUE CBOMCTBA KHUCJIOT U
2 OCHOBaHHI B CBETE MPEJICTABICHHM bubnmnoreka [JOK
00 JIEKTPOIUTHICCKON 10.10.2025 | https://m.edsoo.ru/00add5d8
JIUCCOLMAIIAN
XUMHUYECKHUE CBOVMCTBA COJIEH B
13 CBeTe IpeACTaBIECHUI 00 Brbmorexa [IOK
P . 13.10.2025 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUIECKON JUCCOIHAITIT
14 IloHATHE O THAPOIN3E COJIEN bubmorexa IIOK
AP 17.10.2025 | https://m.edsoo.ru/00add9d4
s O06o001eHre 1 cucTeMaTU3aIus bubmuorexa [IOK
3HAHUH 20.10.2025 | https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perrenne sxcriepuMEHTAIILHBIX Bubmrorexa [IOK
P 24.10.2025 | https://m.edsoo.ru/00addbfa
3agauy
Kontponbnas pabota No2 mo teme
17 «DIEKTPOIUTHYECKAS JUCCOLIHALINS bubmaorexa LOK
P A HHATHA. 07.11.2025 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMH B PACTBOPAX)»
18 OO6m1as XxapaKTepUCTHKA rajJOreHOB. bubnmoreka [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEpPE 11.11.2025 |  https://m.edsoo.ru/00addfe2




XJiopa

XnopoBoaopoa. CossiHast KHCIIOTA,

bu6mmoreka [IOK

19 i
XUMITCCKHE CBOHCTEA, TIOIYHCHHE, 14.11.2025 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «ITonydeHne CONTHOM KUCIOTHI bubmorexa OK
v N . ’ 18.11.2025 | https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Boruucnenust no ypaBHEHUSAM
21 XUMHUYECKUX PEAKLUHI, ECIIU OJUH U3 bubmmorexa [IOK
PeAl, A 21.11.2025 | https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30bITKE
” OO6mras XxapaKTepUCTHKA 3JIEMEHTOB bubnmnoreka [JOK
VIA-rpynmsl 25.11.2025 | https://m.edsoo.ru/00ade64a
ANnoTponHbie MOIU(UKAIINH CEPBI.
3 Haxoxnenue cepbl 1 €€ coeqnHEHUI bu6mmoreka [IOK
B IIpUpOJe. XMMHUYECKHE CBOMCTBA 28.11.2025 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBoi0po1, CTPOCHHUE, bubmuorexa [JOK
buznyeckre U XUMUYECKUE CBONCTBA 02.12.2025 | https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCTOTA,
25 ¢buznyecKkrue u XUMHUYEeCKue bubamorexa [HOK
N 05.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMHUUECKUE PeaKLUH, JeKAIINE B
OCHOBE IIPOMBIIIUIEHHOTO CII0c00a
26 MOJTYYCHUST CEPHOM KUCIIOTHI. bubnmnoreka [JOK
XHUMHUYECKOE 3arpsI3HEHHE 09.12.2025 | https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeabl COEAUHEHUSIMU
cepbl
27 Brruncienne MaccoBOU TOJIX BBIXOAa bu6nmoreka LIOK




MPOAYKTA PEaKLUU 12.12.2025 | https://m.edsoo.ru/00adec8a
OO6m1as XxapaKTepUCTHKA JIEMEHTOB

)3 VA-rpynmsl. A30T, bubnnoreka [JOK
pacnpoCcTpaHEeHUE B IPUPOJE, 16.12.2025 | https://m.edsoo.ru/00adeea6
¢bu3nyYecKrue U XUMHUYECKUE CBOMNCTBA
AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJYYCHUE U bubmorexa HOK

> O 19.12.2025 |  https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Ipaktuyeckas padora Ne 3 o Teme
30 «ITonyyenue amMmmuaka, U3y4eHHeE €ro bubmorera [IOK
ki > 33 23.12.2025  hitps://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KucioTa, e€¢ Gpusndeckue u bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA 26.12.2025 | https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U CONEN
aMMOHHUS B KaUeCTBE MUHEPAJIbHBIX

32 noOpeHuit. XUMUIECKOe bubmorexa HOK
YAODPEHIIL. y 30.12.2025 | hitps://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOLIEH Cpeibl
COEIMHEHUSIMU a30Ta
dDocdhop. Oxcnn bhocdopa (V) u

33 q)ocg))o pHaSI KI/ICJ'I((i))Ta Q)q)pll)zn(qezzxne u bubmorera [IOK

P . 13.01.2026 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, MOTYUYCHUE
Hcnonb3oBanue pocdaTos B

34 KayecTBE MUHEPAJIbHBIX YI0OPEHUH. bubnnorexa [IOK
3arpsA3HeHue IPUPOIHON Cpebl 16.01.2026 | https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepona, pacnpocTpaHeHUE B

35 npu gne $H3;iec;iellngquCKHe bubmotera [IOK

PHPOAS, 20.01.2026 | https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxcunpl yriaepona, ux Gpusnueckue u
XMMHUYECKHE CBOMCTBA.

bubnunorexa LIOK

36
DKOJIOTHYECKHUE TTPOOIIEMBI, 23.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuaoM yrieposa (IV)
37 VYronpHas KUCIOTa U €€ CONu bubmorexa OK
27.01.2026 | https://m.edsoo.ru/00ae006¢
[IpaxTrueckas padora Ne 4 o Teme
13 "[losrydyeHune yrieKucioro rasa. bu6bnuorexa [IOK
KayecTBenHas peakiys Ha KapOOHaT- 30.01.2026 | https://m.edsoo.ru/00ae027¢
noH"
[lepBoHa"aIbHBIC TTOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O brbmorexa OK
03.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
40 Kpemnuii u ero coeiuHeHUs bubmmorera [IOK
P 06.02.2026 | https://m.edsoo.ru/00ae080a
[IpakTueckas padora Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 33124 bubnnoreka [IOK
no teme «BaxkHeine HeMeTaIbl U 10.02.2026 | https://m.edsoo.ru/00ae0bf2
WX COCIMHCHHMS
Kontponbnas pabota Ne3 no teme
42 «BakHeume HeMeTauIbl U UX bubmmorera [IOK
13.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHEHUSI
OO01mas xapakTepucTuKa
XUMUYECKHUX DJIEMEHTOB —
43 MeTauioB. MeTtaiinaeckas CBsI3b 1 bubmuorexa [IOK
METAJUIMYECKast KpUCTAIIINYECKast 17.02.2026 | https://m.edsoo.ru/00ae103e

pewmérka. Pu3n4ecKue CBOMCTBA
METaJJIOB




XHWMHAYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMUYCCKHUI Ps bubmorera [IOK
P . Pt 20.02.2026 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUHA METaJIOB
OO1u1re crnocoObl MoTyYeHUs
MeTtauioB. CrutaBel. BeraucineHus mo
45 ABHCHMSIM XUMHYECKUX PCAKIIHI bubmotera [IOK
b PEAIIH, 24.02.2026 | https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
IPUMECH
46 [TonsATHE 0 KOPPO3UHU METAIIJIOB bubmorexa [IOK
PP 27.02.2026 | https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47
[Henormsie MeTas: 03.03.2026 | https://m.edsoo.ru/00ael14b2
43 Oxcubl ¥ TUIPOKCU/IBI HATPUS U bu6muoteka LIOK
KaJust 06.03.2026 | https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMEIbHBIC METAILIBI — bubmuorexa [IOK
KaJIbIIMHA U Maraui 10.03.2026 | https://m.edsoo.ru/00ael5e8
50 Bakneiimme coeTMHCHUS KaIbITHs bubmmorexa HOK
A B 13.03.2026 | https://m.edsoo.ru/00ael5e8
51 O06001IeHNE U CUCTEMATU3 AL
3HAHUU 17.03.2026
50 JKECTKOCTH BOJIBI M CIIOCOOHKI €€ bubmuoreka [JOK
yCTpPaHEHHUsI 20.03.2026 | https://m.edsoo.ru/00ac1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI 1 METOJIBI €€ bubmorera [IOK
" A A 24.03.2026 | https://m.edsoo.ru/00aclae8
YCTpaHECHHS
bu6mmoreka [IOK
4 .
> AdtiomisHi 27.03.2026 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHAA U bubmuorexa [{OK




TUAPOKCH]IA 07.04.2026 | https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
36 Keneso 10.04.2026 | https://m.edsoo.ru/00ael1d86
57 Oxcubl, THIPOKCUIBI U COJIH JKETe3a bu6mmoteka [IOK
(I1) u xxene3a (III) 14.04.2026 | https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3ALII
3HAHUUI 17.04.2026
[Ipaktuyeckas padota Ne 7.
59 Pelenne skcriepuMeHTaNIbHBIX 33124 bubnnorexa [IOK
mo Teme «BakHelIIe MeTalIbl U UX 21.04.2026 | https://m.edsoo.ru/00ae3ded
COCTUHCHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIM OJIUH U3
60 pEareHToB JaH B U30BITKE UITN bu6mmoreka [IOK
COJIEPKUT NpUMecH. Beruncnenus 24.04.2026 | https://m.edsoo.ru/00ael1750
MacCOBOM JI0JIM BBIXOJa TTPOJIYKTa
peakiumn
61 O0001IIeHNE U CUCTEMATH3AIUS
3HAHUH 28.04.2026
KonTponbhas pabora Ne4 o Teme
62 «BaxHeime MeTaJljIbl U UX 08.05.2026
COCJTMHECHUS»
63 BemecTBa u maTepuansl B bubmuorexa [IOK
MOBCEHEBHOM KU3HU YEJIOBEKA 12.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnnorexa [JOK
OKPY’KaIOLLEH Cpebl 15.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponb xumuum B pemieHun bubnmoreka [JOK
HKOJIOTMYECKUX MPodIeM 19.05.2026 | https://m.edsoo.ru/00ae4270




Pezepublil ypok. O60011eHNE U bubnnorexa [IOK
66 . 1
cucTeMaTu3alus 3HaHu! 22.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O6001eHNE 1 1 bubmmorexa LIOK
cUcTeMaTH3allus 3HaHUH 22.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6001ICHHE U | bubnuorexa [IOK
cucTEMATH3alNA 3HAHUI 26.05.2026 | https://m.edsoo.ru/00ad9cb2
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INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA30OBATEJIbHOI TPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus

1

ITo Teme: ((HepBOHaanBHBIC XUMHNUYCCKUC ITOHATH )

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TIOHATHHA: aToM,
MOJIEKYJIa, XUMHYECKUH DJIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJIHOpPOIHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJsipHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJs XUMHYECKOIO
AJIEMEHTa B COEAWHEHWH, MOJISIPHBIM 00BEM, XUMHUYECKas pEaKius,
KIacCUpUKAIMs  PeaKkIui:  peaklud  COCIWHEHUs,  PEaKIHu
pa3NOKEHUs, PpEaKUMHU 3aMELICHUs, peakuuu oOMeHa, DBK30- U
DHIIOTEPMHUYECKUE PEAKIMU, TEIUIOBOW 3(PQEeKT peakmuu, pacTtBop,

MaccoBas 10J1s BELECTBA (MIPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHI H

MMPUMCHSATDH OTU IIOHATHA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaIJ_ICHI/Iﬁ

1.3

HUCIIOJIb30BATh XUMHUYCCKYIO CHMBOJIMKY IJI1 COCTABJICHHUA (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHHA MacCChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOro Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OonpeacsiTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOMHCHUAX

1.6

KJIaccu(UIUpOBaTh XMUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy

YUYacCTBYIOIIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3(h(deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYHO W MOJIAPHYHO MAacCChI

BEILIECTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMeHTa 1o (opmyiie

COCJTMHEHMH,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METObl MMO3HAHUS — HAOJIO/ICHHE,
U3MEpEHUE,  MOJCIHMPOBAHHME,  OKCIEPUMEHT  (pEalibHbIi |

MBICIICHHBIN )

ITo Teme: «BakHelimmue npeaACTaBUTCIIM HCOPraHUMICCKUX BCIICCTB»

2.1

pacKpbsIiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSATHH: OKCHI,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OomnpeaAc/iTb NPHUHAMJIC)KHOCTL BCHICCTB K OHpGI{GHéHHOMy KJ1aCcCy

coelMHeHuH 1o popmynam

2.3

K.HaCCI/I(bI/IL[I/IpOBaTB HCOPTraHNYCCKUC BCUICCTBA

24

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEpXkAasi OMHCAHHE MNpPUMEpaMHU

MOJICKYJISIPHBIX ypaBHeHHfI COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'o0 CoOCTaBa, BO3MOXHOCTH IPOTCKAHHUA XHMHYCCKHX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIEI0BAaTh NpaBWJaM MOJIb30BAHUS XUMHUYECKOM TMOCYyIOH H
1abopaTopHBEIM 00OpYIOBAaHUEM, a TaKXKe IMpaBWIaM OOpaICHHS C
BEUIECTBAMM B COOTBETCTBUM C HHCTPYKIMSIMH I10 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYCHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BeELIECTB (BOJOpOJA M KUCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO
BEILIECTBA, MNIAHUPOBATh U MPOBOJAUTH XUMUYECKHUE SKCIIEPUMEHTHI 110
pPACIlO3HABAHUIO PpACTBOPOB ILEJIOYEH M KUCIOT C IIOMOIIBIO

WHIUKATOPOB (J1akmyc, (heHoadTaIeuH, METUIIOPAHXK U IPYTHe)

2.7

MPOBOMUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux siemeHtoB JI. M. MengeneeBa. CTpoeHue aToMoB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHEIC peaKkunumn»

3.1

PacCKpbIBaATH CMBICJI OCHOBHBIX XHUMHUYCCKHX MMOHSTHHN: AApO aTtoma,
3J'IeKTp0HHBII71 cloit aToMa, aToOMHasd Op6I/ITaJ'IB, paauyc atoma,

XUMHUUYCCKasl CBiA3b, IMOJIpHAd W HCIIOJAPHAA KOBAJICHTHAsA CBA3b,




SJICKTPOOTPULATCIIBHOCTG, HWOHHAasA CBA3b, HWOH, KAaTHWOH, aHWOH,

CTCIICHDb OKHUCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTb XUMHUYCCKUC 3JICMCHTHI

3.3

ONHKCHIBATh M XapaKTepHu3oBaTh TabnuuHyro ¢Gopmy Ilepuoauueckoii
CHUCTEMbl XMMMYECKHX OJJIEMEHTOB: pa3W4yaTh MOHATHS «TJIaBHAs
noarpynna (Arpynma)» u «moOounas noxrpynmna (brpymma)y,

«MaJible» U «OOJIbIIIHE) MIEPUOabl
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packpeiBaTh cMbica llepumoandeckoro 3akona JI.M. Menpgeneena:
JEMOHCTPUPOBATH MOHUMAHHUE TEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXCHHSA B HepHO}IH‘IGCKOﬁ

CUCTEMC

3.5

COOTHOCHTH  000O3HAUeHHUs, KOTOphIE HWMEIOTCS B  Talnmie
«Ileppuoguyeckass  cucreMa  XMMHYeCKMX  ayemeHtoB  J[.M.
MenneneeBay C 4HCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3aps] sjapa, oOIlee Yucio

9JICKTPOHOB U paCHpCACIICHUEC UX IO 3JICKTPOHHBIM CHOHM)

3.6

3.7

ONpeaACITh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHHX
COCOHMHCHUAX

OTpEeNeNsATh BUJ XUMHYECKOW CBsi3M (KOBaJeHTHAs W HWOHHAs) B

HEOPTaHNYCCKUX COCANHCHUAX

9 KVIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BGH_IGCTBO U XUMHUYCCKasA pCaKLus»

1.1

pacKkpbiBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSTHI: pPacTBOD,
QJIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAST THCCOIHAIINS,
peaKkIMi MOHHOTO OOMEHa, KaTaliu3aTop, XMMHYECKOE PAaBHOBECHE,
obpatumMble u HEeoOpaTUMBbIE peaKIuu,
OKHUCJIUTCIIBPHOBOCCTAHOBUTCIIHLHBIC pcakuuu, OKHUCJIIHNTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE H BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
an)OTepHOCTL, XUMHNYCCKass CBA3b (KOBaHeHTHaﬂ, HOHHAas,

MeTaJIJII/I‘-IGCKaSI), KpucTallin4cCKas pGIJ_IéTKa, CIUIaBbl, CKOPOCTb




XUMHYECKOU peaKuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUUA |

MPUMCHSATDH OTU IMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUS DIIEKTPOJIUTUYECKON AUCCOLMALUU KHUCIIOT,
LICJIOYEH W COJIEH, IOJIHBIE M COKPAILEHHBIC YPABHEHUS DPEaKLUU

HOHHOI'0 0OMeHa

1.4

pacKpbiBaTb CYHIHOCTb OKHUCIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OajlaHCca ITUX PeaKIHid

1.5

IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKON pEaKIUU

Ilo temam: «Hemeraiuibl U uUX coeauHeHUS» U «MeTalibl U HUX

COEIUHEHUS

2.1

XapaKTepU30BaTh (ONMUCHIBATE) OOIINE U CIICHUPHUUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BELIECTB, IOATBEpXkKAAasi OINHUCAHHE
[IpUMEpaMu MOJIEKYJIAPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMUX

XUMHUUYCCKUX peaKI_[I/Iﬁ

2.2

COCTaBJISITb YPAaBHCHUSA peaKHHP’I, MNOATBCPIKAAOIHNX CYHIECCTBOBAHUC

IeHETUYECKOM CBA3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3NPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX HpCBpaHIGHI/II\/JI B Pa3JIMYHBIX

YCIIOBHSIX
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ClIeAoBaTh INpPaBWIAM IIOJIB30BAHHUA XUMHUYECKOM IIOCYIOM H
7a00paTOPHBIM 00OPYIOBaHMEM, a TaKXKe IMpaBWiIaM OOpaIICHUs C
BEIIECTBAMH B COOTBETCTBMHM C HHCTPYKLUHUSMH IO BBIITOJHEHHIO
71a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYEHUIO M COOUpPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKHUCIOro ra3a)

2.5

NPOBOJUTHh PEAaKIMH, TOJATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM MYTEM XIIOPHI-,
Opomun, womua, kKapOoHat, Qocdar, cunmkar, cynbdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHbLI HM3YUYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX pacTBOpPaX HEOPraHUYECKUX BEUIECTB

ITo Teme: «XHUMHS U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux mnoHstui: [IJIK

BCILICCTBA; KOPPO3Ud MCTAJIJIOB

3.2

INPUMCHATbL OCHOBHBIC OIICpaluH MBICIIUTEIIBHON JIEATECIbHOCTH —




aHagu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEMAaTHU3aIlUIO,
BBIABIICHHUC HpI/I‘II/IHHO-CHGI[CTBGHHI)IX CB)ISGI\/JI — JIA I/ISY'-ICHI/ISI
CBOI\/'ICTB BCIICCTB U XUMHUUYCCKHUX peaKHI/II\/JI; CCTGCTBGHHOHaquI)Ie
METOJIbI TIO3HAHUS — HAOJIOCHUE, W3MEpPEHUE, MOJICITUPOBAHUE,

HKCIIEPUMEHT (peabHbIN U MBICIICHHBII)




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHaqaanHe XUMHNYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Poib XMMHM B KU3HM 4YeIOBEKa. XUMHA B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEMIECTB. ArpEraTHOe COCTOSIHUE

BC€IICCTB

1.2

Ilonsarue o MCTOJaX IMO3HaHHA B XMMHHU. Yucteie B€IICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumudeckne diaeMeHThl. CHMBOJIBI  XHMHYECKHX

OJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.TISIpHOe YUYCHHUC

1.4

Xumudeckas (bOpMy.TIa. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA CcoCTaBa BCIIICCTB. OTtHOCHUTENBHAS aTOMHasA Mmacca.
OTtHOCHUTENIbHAS MOJICKYJIApHas Macca. MaccoBas J0JIs1 XUMHUYECKOI'O 3JICMECHTA

B COCIMHCHHUH

L.5

KomnuectBo BemectBa. Mosib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCIAa CTPYKTYPHBIX €IWHUI] BemecTtBa. Pacu€tel mo dopmynam

XUMHYECKUX COEIUHCHUNU

1.6

dusznuecKkue U XUMUYECKUE SABJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHU4yeckue ypaBHeHus. Knaccuduxanus

XUMHUYCCKUX peaKI_[I/Iﬁ (COeI[I/IHeHI/Iﬂ, PAa3JIOKCHUS, 3aMCIICHUA, O6MeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCY0H, C MpaBUiIaMu
paboTel B Jabopatopud W TOpuEMaMH  OOpalleHus ¢ J1abOpaTOPHBIM
obopynoBaHWeM, H3yYeHHE W ONHUCaHWE (PU3MUECKUX CBOWCTB OOpa3lioB
HEOPraHWYECKNX BEIIeCTB, HaOMoAcHUEe (u3ndecKkux (TUTaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHIICHUE W KOHJICHCAIUS BOJBI) H
XUMHYECKHX  (TOpeHHE CBEYM, MPOKAIMBAHWE MEIHOW  IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOHM) SBJICHUM, HAOJIOJCHHE W OIHMCAaHHE
NPU3HAKOB TPOTEKAaHUs XUMHYECKHX peaknuid (pas3okeHHe caxapa,
B3aMIMOJICHICTBIE CEPHOM KHUCJIOTBI C XJIOPHIOM Oapusi, pa3oKEeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Kelie3a ¢ PaCTBOPOM

conmu menu(Il), m3yuenue cnocoOOB pa3geneHus: cMecei (C MOMOIIBI0 MarHuTa,




(bunpTpoBaHUE, BBIIAPUBAHKE, AUCTHIUIALMS, XpoMarorpadus), MpoBeIeHUE
OYHNCTKHN HOBapeHHOﬁ coJiy, Ha6JHO)ICHI/Ie " OIIMCAaHHUC PE3YJILTATOB MPOBCACHUA
OTIbITA, WUTIOCTPHPYIOMIETO 3aKOH COXPaHEHHsS MAacChl, CO3JaHHE MOJelei

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxwneiie npeACTABUTCIIN HCOPTAaHNYCCKUX BCIICCTB

2.1

Boznyx — cmech razos. CocraB Bozayxa. Kucinopox — anemeHT u mpocrtoe
BemecTBo. HaxoxaeHue kuciopoja B mpupoje, Gpusnueckrue U XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrnocoObi
MOJy4eHUs] KHUCJIopoda B JabopaTopud M NPOMBINUIEHHOCTH. KpyroBopoT

Kucaopoja B mpupojie. O30H — aIoTpoIiHas MoaudUKaIys KUCIOpoaa

2.2

TemnnoBoii 3¢ HeKT XMMUIECKON peakiny, TePMOXUMUYECKHAE YPAaBHEHUS, IK30-
U SHIOTEPMUUYECKHUE PEAKIMU. TOTUIMBO: YTOiib U METaH. 3arpsi3HEHUE BO3/IyXa,

yCUJICHHE TTapHUKOBOTO 3(dekTa, pa3pyiieHne 030HOBOTO CIOs

2.3

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxxneHnue Bomopoaa B IPUPOJE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIIOCOOBI TOIyYEHHS.

Kucnors! 1 conu
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2.5

MonsipHbiit 00BEM Ta30B. Pacy€Thl MO0 XMMUUYECKUM YPaBHEHUSM

®dusznyeckue CBOWMCTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBL.
Hacerimennsie 1 HEHACHIIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast nons BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpOB B mpupoje M B KU3HM 4YeloBeka. Kpyrosopor
BOABl B TPUPOJAE. 3arps3HEHHWE TMPUPOAHBIX BoA. OXpaHa © OYHCTKA

MIPUPOIHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeanHeHuid. Oxcuapl. Kimaccuduxamms
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, aM{QOTepHblE) U
HeconeoOpasyromue. Homenknarypa okcugoB. Du3MYecKHe W XUMUYECKUE

CBOIMCTBA OKCHJIOB. HOHY‘ICHI/IG OKCHUI0B

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUil: MIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HoMenknatrypa ocHoBaHuil. PU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [ToryueHue ocHOBaHUM

2.8

Kucnorsl. Knaccudukauus xucnor. Homenknatypa kucior. ®duznueckue u
XUMUYECKHE CBOMCTBAa KHCHOT. Pan axtuBHoctn MetamoB H.H. bekerosa.

[lonyyenue kucinor

2.9

Comu. Homenknarypa cosnei. @U3NYECKHE M XUMHUYECKHUE CBOWCTBA COJIEH.

[lonyyenue coien




2.10

I'enernueckas cBI3b MECXKAY KilaCCaMHU HEOPraHNUYCCKUX Coe,Z[I/IHeHI/Iﬁ

2.11

XUMUYECKUN  AKCIIEPUMEHT: KAYECTBEHHOE  OIPEICICHUE  COACPKAHUS
KHCJIOpOJla B BO3/yX€, IOJyY€HUE, COOMpaHuE, paclio3HaBaHUE U H3Y4YEHHE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHHs] TOpeHUs (1oxKapa), 03HaAKOMIIEHHE C
o0Opa3liaMM OKCHJOB M ONHCAaHHE HUX CBOMCTB, NOJy4YeHHE, coOUpaHue,
pacmo3HaBaHUE M HM3y4YCHHE CBOWCTB BOAOpOJa (TOpeHHe), B3aUMOJICHCTBUE
Bopopoza ¢ okcuaom meau(Il) (Bo3MoKHO HCTIONB30BaHKUE BUIECOMATEPHATIOB),
HaOmoieHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEOBAHHE
0COOEHHOCTEHl pacTBOPEHMS BEIIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MACCOBOW AOJIEN pacTBOPEHHOTO
BEIIECTBa, B3aUMOJCHCTBHE BOJBI C MeTalaMu (HaTpUEeM M KaJbIHEM)
(BO3MOXKHO HCHOJb30BAaHUE BUJECOMATEPHANIOB), OIPEAEICHUE pPACTBOPOB
KUCJIOT U IHEJOYeH C IOMOIIBI0 HMHIUMKATOPOB, MCCIIEOBaHHE 00pa3loB
HEOPTaHMYECKUX BEIIECTB PAa3JUYHBIX KIACCOB, HAOIIOJCHHE W3MCHCHHUS
OKpacKM HHAMKATOPOB B pAacTBOpax KHUCIOT H© IIEJIOYEH, HW3yUYCHHUE
B3aumojeiictBuss okcuga meau(ll) ¢ pacTBopom cepHOW KHUCIOTBI, KUCIOT C
METAJUIaMH, PEAKLIMi HEUTpAIM3ALHUH, TIOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJHOTO MeETaJula JpYyrMM M3 pacTBOpa COJM, pELICHUE
SKCHEPUMEHTAIBHBIX 337a4 Mo TeMme «BakHelinue KiIacchl HEOPraHMYECKUX

COeIMHEHUID

[Tepuonnueckwuii 3akon u [leproardeckas CuCTeEMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIILHBIC PCAKIINN

3.1

[lepBble TMOMBITKM KiIAacCH(PHUKAIMKM XUMHUYECKUX dieMeHTOB. [loHatne o
rpynmnax CXOIHBIX AJIEMEHTOB (IIEJOYHBbIE U ILIEIOYHO3EMEJIbHbIE METaJUIbI,
raJloTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yoT amdoTepHbIe

OKCHUABI U TUAPOKCHUABI

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3y1eMeHToB [[. 1.
MeHnpeneena. Kopotkonepuoanas Hu JUTMHHOTIEpUOAHAS (hopMbI
Ilepuonuueckoit cucrembl xumMuueckux osieMeHtoB J[.M. Mengaeneena.
[lepuonbl u rpynnbl. PU3MYECKUII CMBICT HOPAIKOBOIO HOMEpPA, HOMEpPOB

nepuoja U rpymibl dJIeMeHTa
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Ctpoenune atomoB. CoctaB aTOMHBIX sifep. M3otonbl. Dnexktponsl. CtpoeHue

JNEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XMMHYECKHUX AJIEMEHTOB




ITepuonnueckoit cuctemol .M. MenneneeBa. XapakTepuUCTUKa XUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxkeHuro B [lepuoanueckoii cucreme [[.M. MeHnneneesa

34

3aKOHOMEPHOCTH HW3MEHEHUs pajauyca aToOMOB XHMMHMYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IIO TIpyINIIaM M IEPHOLAM.
3nauenue Ilepumoauueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB JUIsl pa3sBUTHUA Hayku W npaktuku. .M. MenneneeB — y4€HbI U

TpaXxJaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass ¥ HEMOJSpHAas) CBA3b.

BHCKTpOOTpI/IHaTeJIBHOCTB XHUMHYECKHX dJIeMeHTOB. MloHHas CBI3h

3.6

Crenenb okuciacHUA. OKHCINTEIHEHOBOCCTAHOBUTCILHBIC pC€aKkuunu. Hpoueccr)l

OKHCJICHHS M BOCCTaHOBICHMUA. OKHUCINUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE O0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THIPOKCHUAA ILMHKA C pacTBOpaMU KHUCIOT U
11eJI0YEH, MPOBEICHUE OIBITOB, WUIIOCTPUPYIOLUX IPUMEPHI OKUCIUTEIIBHO-

BOCCTaHOBUTEJIBHBIX peakluil (TOpEeHNE, pEaKLIUU PA3JI0KEHHS], COEITUHEHN)

9 KIIACC

Kon

IIpoBepsieMblii 21eMeHT coepKAHUS

BeniecTBo 1 xummnueckas pcaKkuus. HOBTOpeHI/Ie

1.1

ITepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XuMU4eckux 3nemMeHToB J[. M.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOWCTB
XHMHYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, KM, KaJblHUs U UX
COCIMHEHUN B COOTBETCTBUMU C IMOJOKEHUEM 3JIEMEHTOB B llepumoandeckoi

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrtpoeHue BemiecTBa: BHJbl XMMHMYECKOH CBA3M. THUNBI KpUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH
¥ BUJa XUMHUUYECKOH cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOPTraHUIECKUX
BElIECTB (MEXAyHApOIHAs W TpUBHANbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMUXCA K PA3IUYHBIM  KJAcCaM  HEOPraHWYECKUX  COEIUHEHMHH,

TCHCTUYCCKAA CBA3b HCOPTraHUYCCKUX BCIICCTB

1.3

Knaccudukanms XuMu4ecKux peakiyii Mo pa3IudyHbIM [IPU3HaKaM (TI0 YUCITy U
COCTaBy YyYacCTBYIOIIMX B PEAaKIUH BEUIECTB, MO TeIUIOBOMY 3d¢eKrty, Mo

H3MCHCHHUIO CTEICHEH OKMCICHUS XMMHYECKHX DJICMCHTOB, IIO0 06paTI/IMOCTI/I,




[0 y4YyaCTHIO Karaju3aTopa). OK30- M OHIOTEPMHUYECKHE peakluH,

TCPMOXUMHNYCCKUEC YPABHCHUA. Ilonsrue o CKOpPOCTH XHUMHYCCKOMN pcaknuuu

1.4

[onsiTne 00 OOpaTHUMBIX M HEOOPATHUMBIX XUMHUECKUX peakuusx. [loHsrtue o
TOMOT'E€HHBIX U F€TEPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM PAaBHOBECHH.
@DakTopsl, BIMAKOIME HAa CKOPOCTh XMMHYECKOM pPEAKLHMU M IIOJIOKEHUE

XUMHUYCCKOI'0 paBHOBCCHUA

1.5

OKUCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC pPCaKIunu, BHGKTpOHHLIﬁ OanmaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIIHLHOM pC€aKIuu. CocraBiieHue ypaBHCHI/Iﬁ
OKHCIIHUTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIOJIB30BAaHUEM METOJa

3JICKTPOHHOTO OanaHca

1.6

Teopust 3JIEKTPOJIUTUUECKONW JAUCCOLUUALIMHU. DJIEKTPOJIUTHI U HEAJIEKTPOIMUTHI.
Karuonsl, annonsl. MexaHu3M JIUCCOLMAIIMU BEILIECTB C Pa3IMYHBIMU BUJIAMU
xuMu4deckor cBs3u. Crenenp nuccouuanyu. CUIbHBIE U cla0ble AJIEKTPOJIUTHL
Peakiiun nonHoro obmeHa. YCIIOBHS MPOTEKAHHUS PEaKlUid MOHHOTO OOMEHa,
IIOJIHBIE U COKpAIlEHHBIE HOHHBIE YypaBHEHUs peakuuil. CBoOWCTBa KHCIOT,
OCHOBaHMH H COJEH B CBETC TPEJACTABICHHNA OO0 DICKTPOIUTUYCCKON

JAucCCconualu. KauecTBeHHEIC pCaKnuu Ha HOHBI. Ilonsatue o TUAPOJTIN3C coleit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAJUTHUECKHUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
anMasa), CJIOXKHBIX BEIIeCTB (XJIOpuAa HATpus); HCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH peakuud OT BO3ACUCTBUSA pa3IUYHbIX (DaKTOPOB;
UCCJIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PacTBOPOB  BEUIECTB,  IMpollecca
JUCCOLIMALMM  KHUCJIOT, IIeno4el U cojedl  (BO3MOXKHO —HCIOJIB30BaHUE
BUJICOMAaTEPUAIIOB); TMPOBEACHHE OIBITOB, WJUIIOCTPUPYIOLUIUNX IPU3HAKU
NPOTEKAaHUs peakIii MOHHOTOo oOMeHa (00pa3oBaHUe OCajKa, BBIJCIICHUE Ta3a,
o0pa3oBaHUE BOBI); ONBITOB, HIUIIOCTPHPYIOUIMX HPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHE, PEAKLUHN Pa3JIOKEHUs, COCIUHEHUS);
pacno3HaBaHUE HEOPIaHUYECKUX BEUIECTB C TOMOLIbIO KaU€CTBEHHBIX pEaKLUi

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! n ux COCIMHCHUA

2.1

OO6mias  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTeTIeHN okucieHus. CTpoeHne u GU3NIEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHYCCKHE CBOHCTBA Ha TpUMEpe XJopa
(B3amMozeiicTBUE C MeTaIaMH, HeMETaIaMH, MIeJo4aMu). XIIOPOBOJOPOI.

ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHUE, IpuMeHeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOJOPOJa Ha OPraHMU3M 4YesioBeKa. BakHeliine XIopuabl U UX

Hax0XJEHUE B MPUPOJE
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OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHN OKucieHus. CTpoeHue u (pusnyeckue cBOMCTBA
IOPOCTBIX BEIIECTB — KHUCIOpPOAa M Cepbl. AJJIOTPONHBIE MOIU(PHUKAIMU
KHCIOpoJia U cepbl. XMMHMUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usnyeckue M XuUMHUecKue cBoWcTBa. OKCHIBI Cepbl KakK MpPeICTaBUTENN
KHUCTIOTHBIX OokcuaoB. CepHasi KuCIOTa, pU3MUECKHEe U XUMHUYECKHE CBOICTBa
(obmuMe kak mpeacTaBUTENs Kiacca KUCIOT U creruduyeckue). XuMHUIecKue
peakuuu, Jexanue B OCHOBE IMPOMBIIUIEHHOTO croco0a MOMy4eHUs CEpHOMN
kuciotel. [Ipumenenune. Conu cepHOM KHCIOTHI, KaUeCTBEHHAs peakius Ha
cynbdat-noH. Haxoxxnenue cepsl U €€ COCIMHEHHH B MPUPOJIC. XUMUYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COSAMHEHUSIMU Cephl (KUCIOTHBIC JOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 IPEIOTBPAIICHHS

2.3

OOmas xapakTepucTuka 3y1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHU. A30T, pacCIpOCTpPAaHEHHUE B IPUPOJIE,
¢u3nyeckre U XUMU4ecKne cBoicTBa. KpyroBopor a3ora B npupoae. AMMHaKk,
ero ¢u3nMyeckue M XMMUYECKHE CBOICTBa, MOdydeHHe M mnpumeHenue. Comu
aMMOHHMSI, UX (U3MYECKHUEe ¢ XUMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauecTBeHnHast peakiiusi Ha HOHBI aMMOHHUSA. A30THasl KHCIIOTa, €€ MOJy4YeHue,
¢u3nueckue M XMMUYECKHE CBOMCTBa (00IIME Kak IMpeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcrnonap3oBaHHe HUTPATOB U COJIEH aMMOHHMS B
KaueCTBe MHHEPAJbHBIX yIO0OpeHU. XUMHYECKOE 3arps3HEHUE OKPYXKaromen
CpeAabl COCANMHCHUAMU a30Ta (KI/ICJ'IOTHI)IC A0XKIH, 3arpA3HCHUC BO3/1yXa, ITIOYBbL

1 BOJI0EMOB)
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®ocdop, amtorpornHsie Monudpukanuu docdopa, huznyeckrne U XUMUYIECKHE
ceoiictBa. Oxcun ¢ocdopa(V) u dochopHas kucnora, Q(U3HUECKUE U
XUMHUYECKHE CBOWCTBA, ToiydeHue. lcmonp3oBanume ¢ocdaroB B KadecTBe

MUHEPAIbHBIX YA00peHHi

2.5

OO6mas xapakrepucTuka »yeMeHTOB I[VA-rpymmbel. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHUS. YIJIepol, alJIOTPOIHBIE
MonuduKayuy, pacnpocTpaHeHHe B NpupoAe, (U3HUECKHe M XUMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepona B npuponae. OKCHIbl yriiepoaa,
nux @Hanecm/le U XUMHUYCCKUC CBOﬁCTBa, )IGfICTBI/IC Ha XHWBBIC OpPraHU3MBI,

IIOJIYYCHHUE U IIPUMCHCHUC. DKOJIOTHUECKHE HpO6J’I€MLI, CBsA3aHHBIE C OKCHJOM




yraepona(IV); rumore3a T1100anbHOTO TOTETUICHHWS] KIWMAaTa;, MapHUKOBBINA
a¢dext. YrompHas KUCIOTAa W €€ COMM, WX (PUINICCKUE W XUMHUUYCCKUE
CBOICTBa, TONyuyeHUEe W TpuMeHeHue. KadecTBeHHas peakuus Ha KapOoOHAT-
nonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIUCTBE

2.6

HepBOHaqaanHe MOHATHS 00 OpTraHUYCCKUX BCUICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, OJTWIICH, aUCTHUIICH, 3TaHOJI, T[JIMOCPUH, YKCYCHAasA
KI/ICJ'IOTa). HNUx coctaB U XHUMHUYECKOE CTpOCHHC. IlonsiTne o OHONOrHMYECKHU
BaXXHbBIX BCHICCTBAX: XKHPAX, 6eJ'IKaX, yriieBoax — M HX pPOJIU B JKHU3HU
YCJIOBCKa. MaTepI/Iaanoe CAUHCTBO OPraHU4YC€CKUX H©W HCOPraHUYCCKHUX

COEeIUHEHNN

2.7

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IMOJIyYE€HHUE W
npumenenue. CoenuHeHus KpemHHs B mpupoze. OOmue mpeacTaBieHus: o0
okcuze kpeMHus(1V) u kpemuueBoii kuciore. CHIMKATBI, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TIPOMBIIIJICHHOCTU. BakHeWIe CTpOUTEIbHbIE MaTepHUaIbL:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGiiembr Oe3omacHOro

HCITOJIB30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCI[HCBHOP'I KHU3HHU

2.8

XUMHUECKUN SKCHEPUMEHT: HU3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEILECTB,
CBOICTB COJISIHOM KHCJIOTBI; NMPOBEIECHNUE KAYECTBEHHBIX PEAKLUI Ha XJIOPHI-
UMOHBl W HAOJIOJEHHE IPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpa)Karollue
¢u3nyeckre U XMMHUYECKHE CBOMCTBA raJION€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHMJCOMATEPUANIOB); O3HAKOMJIEHME C 00paslamMu XJIOPUIOB
(raoreHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl W €€ COCIUHEHUSIMH
(BO3MOXKHO WCIIOJIb30BAaHWE BHUACOMATEPHUANIOB); HAOIIOJIEHHE Tpolecca
oOyrauBaHuUs caxapa IMOoJ JEHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3yYeHHE XUMHUYECKHUX CBOMCTB pa30aBICHHON CEPHON KHCIIOTHI, MPOBEICHHE
Ka4eCTBEHHOH peakuuu Ha cynbhaT-uoH u HaOIIoJeHHWEe Tpu3Haka ¢
NPOTEKAHMUs; O3HAKOMJICHHE C (PU3NIECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu
a30THBIX U QochOpHBIX yIOOpEeHUH; MoyuyeHne, cooupaHue, paclio3HaBaHUE U
U3Y4EHUE CBOMCTB aMMMaKa; MPOBEACHHE KAUECTBEHHBIX pEAKIHU Ha HOH
aMMOHUS U (QochaT-HOH UM H3yYEHUE [PU3HAKOB MX IPOTEKaHMs,
B3aMMO/JICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOIb30BaHUE BHJIEOMATEPUAJIOB); M3Yy4YE€HHUE MOJAENeH KpUCTAIUTMYECKUX
pemérok anMasa, rpaduta, (Qy/UiepeHa; O3HAKOMIIEHHE C IPOLECCOM

azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM




NPOTHBOTA3a; TOJy4YeHUE, COOMpaHWe, paclio3HABaHWE M HM3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHE KadeCTBEHHBIX pEaKIuid Ha KapOOHAT- W
CHIIMKAT-UOHBl M W3yYeHHE MPHU3HAKOB HMX IPOTEKAHHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHUIMKATHOW MPOMBIIUIEHHOCTH; DPELICHHE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «Ba)kHenIe HeMeTauIbl U UX COEIUHEHHUS))

MeTamisl 1 ux COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHuss B [lepumoguyeckoil cuctemMe XUMHYECKUX dnemeHtoB J[.W.
MenaeneeBa u ctpoeHust arToMoB. CTpoeHHne MeTaioB. MeTandyeckas CBsI3b U
MeTaJJIM4eckasl ~KpUcCTalsinyeckass pemeérka. DJIEKTPOXUMHUYECKHH  psij

HaInpsHKEHUM METaJIOB

3.2

dusnyecknue U XUMHUYECKUE CBOMCTBa MeTayuioB. O01mue crnocoObl NOIy4eHUs
MeTauioB. [ToHsATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI MX OT
koppo3un. CruiaBsl (CTallb, YyTr'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY U IPOMBILICHHOCTH
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H_[CJ'IO‘{HLIC MCTAJlJIbl: ITOJIOXKCHHUE B HepHOHHQCCKOﬁ CHUCTEMEC XHMHYCCKHX
QJICMCHTOB ﬂI/I MCHJIC.IIGCBa; CTPOCHUC HUX ATOMOB; HAXOXIACHUC B NPHUPOIAC.
duznyeckue 1 XMMHUUYECKHE CBOMCTBA (Ha IIPUMCEPE HATPpHUA U KaJ'II/ISI). OKCI/I,I[LI n
TUAPOKCHUABI HATpUAd MW KalJluA. HpI/IMeHeHI/Ie IICJI0OYHBIX MCETAJVIOB H HX

COeIUHEHNN

3.4

IllemouyHno3eMenpbHbIE  METajJabl MarHMii W KajJblIM: IIOJIOKEHHUE B
[Tepuoanueckoit cucreme xumuueckux dneMeHToB .M. MenneneeBa; ctpoeHue
X aTOMOB, HaXOXJICHUC B HpI/IpOIle. d)mﬂqecxne U XUMHUYCCKUC CBOﬁCTBa
MarHusi ¥ Kajublius. Baxkueime coequHeHUs Kajablusi (OKCHI, THUIPOKCHI,

comnn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonokenue B llepuoanueckoil cucTeME XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aTroMma; HaxoxaAeHuUe B npupone. Pusndyeckue U
XMMHYECKHE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHA U THIPOKCHAA

AJIFOMHHHA

3.6

Kenezo: nonoxenue B [lepronnueckoi cucreme xumudyeckux snemeHToB .M.
MeHneneeBa; CTPOCHHME aToOMa; HaXOXIeHHEe B mpupoae. DuznuecKue wu
XUMHUYECKHE CBOMCTBa jxeneza. Okcuipl, ruapokcuabl u conu sxenesa(ll) u

xene3a(Ill), mx cocTas, CBOMCTBA M MOJTyYCHUE

3.7

XUMUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaMH MCTAJIJIOB M CIIJIaBOB,

X (U3NYECKUMHU CBOWCTBAMH;, H3yUCHHE PE3yJbTaTOB KOPPO3HHM METAJIOB




(BO3MOXHO WCIIOIh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMIMOJICHCTBUSL OKCHIA KalblUs W HATpus C BOAOH  (BO3MOXKHO
UCTIOJIb30BAaHUE BHJICOMATEPUAIIOB); HCCICJIOBAHUE CBOWCTB KECTKOW BOJIBI,
npouecca TOpEHHs JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUN HA HOHBI
(MarHus, Kanplus, adtoMuHus, nuHka, skeneza(ll) u xenmesza(Ill), menu(Il);
HaOII0/IEHUE U OMHCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpus,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHME  BUJICOMATEPHAIIOB);
uccienoBaHre aM(QOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS U THUAPOKCUIA
[IUHKA; PEIICeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeiine MeTauisl 1

HnX COCAUHCHUA»

XuMUA U OKpYyKaronias cpena

4.1

HoBsle maTepuanbsl U TexHonoruu. BemectBa m Matepuansl B OBCEIHEBHOM
JKA3HU 4YelIOBEeKa. XUMHUA U 310pOBbe. be3omacHoe Mcnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momolp npu XMMHYECKUX OXKOTrax M

OTPABJICHUSIX

4.2

4.3

OCHOBBI ~ JKOJOTMYECKOW  TPAaMOTHOCTH.  XHMHYECKOE  3arpsA3HEHHE
okpyxaromiei cpensl [IJIK. Pons xuMuu B penieHUH SKOJIOTHUECKUX MPoOIeMm.
[IpupoaHble HCTOYHHMKM YTJIEBOAOPOAOB (Yrojlb, MPUPOIHBIA ra3, HedTh),
HPOAYKTHI UX IepepabOTKU, UX POJIb B OBITY U IPOMBILUIEHHOCTH

XUMHUECKUI SKCIIEPUMEHT: N3y4YeHUe 00pa3lioB MaTepHUasoB (CTEKIIO, CIIaBbl

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




ITPOBEPAEMBIE HA OI'D ITIO XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NMPoBePsSIEMOro
TpeOOBaHMSI

IIpoBepsieMble TPeOGOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHS OCHOBHOI1 00pa3oBaTe/ILHOI
NMPorpaMMbl OCHOBHOI0 0011ero od0pazoBanusi Ha ocHoBe ®PI'OC

1

HpCI[CTaBJ'IeHI/IeZ

1.1

0 TMI03HABA€MOCTH SIBJICHUI TPHUPOABI, MOHUMaHHE OOBEKTHUBHOU
3HaYUMOCTH OCHOB XMMMYECKON HAyKH Kak OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KylIbTyphl M MPaKTHUYECKON
NEeSTENbHOCTH 4YeJIOBEKa B YCIIOBUSIX COBPEMEHHOI'O OOIIECTBa;

IMOHMMAaHHUE MECTAa XUMHUHN CPEAN APYIrUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IIO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HUCCICAOBAHUA BCHICCTB U HU3Yy4YCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCII0JB30BAaATh MOACIIN JUIA

00BSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATBHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
XUMHYECKOW HAyKH, YTO TO3BOJIUT OOYYAIOIIUMCS paccCMaTpUBATh
XUMUIO Kak cdepy cBoel Oyayiiei mpohecCHoOHaIbHOM A TEIPHOCTH
W CllelaTh OCO3HAHHBIM BBHIOOp XMMHHU Kak MPOQWIBHOTO MpeaMeTa

MIpH TIEPEX0/i€ Ha YPOBEHb CPETHET0 00IIeT0 00pa30BaHMs

Brnanenne cucreMoll XMMMYECKUX 3HAHMM M yYMEHUE NIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3H8.HHI>1, KOTOpas BKIIIOYACT:

2.1

BaKHEHUIIINE XHUMHUCCKHE TIOHATHS: XHMHYSCKHMH DJIGMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJIHAsl CMECh, OTHOCHUTEJIbHBIE AaTOMHAas U MOJIEKYJIIpHas
Macchl, KOJIMYECTBO BEILECTBAa, MOJb, MOJSpHas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemaHss), XUMHUYECKas
peakius, peakuuyd COCAUHEHMS, PEaKIUU PA3JI0KEHUS, PEaKINU
3aMeIleHus, peaKuu OOMeHa, TEIIoBOM 3(PQeKT peakiuu, dK30- H
SHIOTEPMHUYECKUE PEAKIUHU, PACTBOP, MACCOBAsl JOJISI XUMHUYECKOIO
3JIEMEHTA B COCIMHEHUH, MAacCcoOBas J0JS1 U MIPOLIEHTHAS. KOHLICHTPALUs

BEILIECTBA B PACTBOPE, AAPO aTOMa, JJICKTPOHHBIN CIOW aTOMa, aTOMHAas




opOuTanb, paadyc aToMa, BaJEHTHOCTb, CTENEHb OKUCIICHUS,
XUMUYECKasl CBSI3b, AIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HETIONIIpHAs
KOBaJICHTHasl  CBA3b, HOHHas  CBA3b, METAJJIMYECKash  CBS3b,
KpUCTaJLIMUECKass pelmeérka (aTOMHasl, MWOHHAas, METauIn4ecKas,
MOJIEKYJISIpHAs), MOH, KATHOH, aHUOH, JJIEKTPOJIUT U HEIIEKTPOJIMT,
ANIEKTPOJIMTUYECKAs  JMCCOLMALNS, PEAaKIUd HOHHOIO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHM,  OKHUCIUTENb U
BOCCTAHOBUTENIb, OKHMCIEHME UM  BOCCTAHOBJIECHME, DJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIUH,
CKOpOCTh XHMHYeCKOW peakimu, katamuzatop, IIJIK, xoppo3us

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMMHH: 3aKOH COXPaHEHHSI MacChl,
nepuoanueckuii 3akoH JI.M. MenaeneeBa, 3aKOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTaapo

2.3

TEOPUM  XHUMMHH: aTOMHO-MOJIEKYJISIpHAs TEopHsl, TeOpust

3JICKTpOJIPITPI‘-I€CKOI>1 Jucconuanmnu

Brnanenue ocHoBaMH XUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIISH:

3.1

YMEHHE MPaBUIILHO UCTIONIB30BaTh H3yYCHHBIC BEIICCTBA U MATEPUAITBI
(B TOM 4YHCIIE MHHEPAIbHBIC YAOOpPEHHS, METAUIbl U CIUIABBI,
NPOAYKTHl TEepPepadOTKU TPUPOJHBIX HCTOYHUKOB YIIICBOIAOPOIOB
(yrns, mpupogHoro raza, HeTH) B OBITY, CEIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHMMAHWE 3HAUYCHUS JKHPOB, OCIKOB, YIIIEBOIOB
JUTSI OpPraHu3Ma YejIOBeKa; yMEHUE MTPOTHO3HPOBATh BIIMSIHHE BEIICCTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMW3M YCJIIOBECKA M OKPYKAIOIIYIO

IPUPOJIHYIO CPELy

3.2

YMCHHUEC UHTCTPUPOBATL XUMHUUYCCKHEC 3HAHUA CO 3HAHUAMHU OPYTUX

y4eOHBIX MPEAMETOB

33

HAJIMYUE OMbITa pabOTHI C Pa3IMYHBIMM MCTOYHHKAMH WH(GOpMaLUU
no XUMUU (HayyHass U HAYYHO-TIOMYJISpHAs JUTepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OLIEHHBAaTh WH(POPMALUIO O BEIIECTBaX, HX
NpEeBpalICHUSIX W MPAKTUYECKOM  TNPUMEHEHWH UM YMEHHE

HCII0Jb30BaTh €€ AJI1 pCIICHUA y‘-Ie6HO-H03HaBaTeJ'II)HBIX 3aaa4

BH&I[GHI/IC OCHOBAMH IIOHSTHIHOI'O arrmaparta u CHUMBOJIMYCCKOIO

S3bIKa XMMHHU JJISI COCTaBIICHHUS (POpMyS HEOpPraHMUECKUX BEIIECTB,




YPAaBHEHHN  XMMUYECKUX  pEaKIHMi; OCHOBAMH  XHMHYECKOU

HoMmeHksatypsl (IUPAC u TpuBnanbHOMN)

YMeHue oOBSACHATH CBSI3b IOJIOKEHUS 3jeMeHTa B Ilepmoauueckoit

CUCTCMC C YHCIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee Yucio
AJIEKTPOHOB), PACIPEEICHUEM DIJIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOJOB, KATUS U KaJIbLUA
[IpencraBnenne 0  MEPUOAMYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc aTtoma, 3JIEeKTPOOTPULIATEIbHOCTH),

6 IOPOCTBIX U CJOXHBIX BEIIECTB OT TMOJOXEHHUS] JJIEMEHTOB B
[lepumonuueckoid cucreme (B MajblX NEpPHOJAX H  TJIABHBIX
MOJATPYIINAxX) U JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuupoBars:

7.1 XUMHYECKHE DIIEMEHTHI

7.2 HEOPraHUYEeCKHUE BEIIECTBA

7.3 XUMHUYECKHE PEaKIIuu

8 YMeHue onpeaensaTh:

g1 BAJICHTHOCTh W CTETICHb OKUCIEHUS XUMHYECKUX DJIEMEHTOB, 3apsiI

' MOHA

g2 BUJl XMMHUYECKOW CBSI3M W THUIl KPUCTAJUIMUECKOM CTPYKTYphl B

' COCMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCJIUTENIb U BOCCTAHOBUTENh

9 YMeHnue xapakTepu3oBath (pU3MUECKHe U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOIOPOJI, rpaduT, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KajHuil, MarHui,
KaJIbLIWHA, aTFOMUHHM, KEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PACTBOPOB (BOJA,
aMMHAK, XJIOPOBOAOPOH, CEPOBOJAOPOJ, OKCHABI U THUIPOKCUIBI

92 metaioB [-IIA rpynm, amromunus, menu (1), nuunka, xeneza (II u

' III), oxcuas! yraepoaa (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasi,
dbocdopHas, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 IPOTHO3UPOBaTh M  XapaKTEpU30BaTb CBOMCTBA  BEUIECTB B




3aBUCHUMOCTHU OT HX COCTaBa W CTPOCHHUA, NPHUMCHCHUC BCILICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTBH ITPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUsI PEaKLUM, B

10
TOM YHCJIIE:
10.1 peaxiuit HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOICTBAa M3yYEHHBIX KJIaCCOB
' (Tpyri) HEOPraHUYECKUX BELECTB
10.4 MOATBEPKIAIOIINUX TEHETHUECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIAT (IPOBOIUTH PACUETHI):
11 OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MacChl BELIECTB,
. MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUN
11.2 MAacCCOBYIO JOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILECTBA U €r0 Maccy, 00bEM ra3oB
114 M0 YpPaBHCHHUSM XHWMHUYECKHUX PEAKIUNA M HAXOJIUTh KOJIMYECTBO
' BEIIECTBA, 00BEM M MACCy PEareHTOB WU IPOTYKTOB PEAKITUN
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAay4dHOTO TO3HaHUS  (HaOIroAeHHE,
121 U3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHKE) MTPU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBICHUH; yMeHHe CchopMynupoBath mpodlieMy U
NPEAJIOKUTh MYTU €€ PEIICHUS
122 Oe3omacHOi pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
. MOCY/I0H ¥ TaGOpaTOPHBIM 00OPYI0BAaHHEM
npaBuIaMu 0€30MaCHOTO 0OpaIIeHus ¢ BEECTBAMH, HCTIOIb3YEMbIMU
B TIOBCETHEBHOM JKU3HH, TIPaBUIIAMU MOBEJICHUS B IEJISIX COepeKEHUS
193 30pOBbSl M OKPYXKAIOIIEH NPUPOAHON Cpelbl; NMOHUMAHHUE Bpena
' (omacHOCTH) BO3ACUCTBUSL HA JKHUBBIE OPraHU3MBbI OINPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W TPEIOTBPALICHUS UX BPETHOTO
BO3JICHCTBUS
3 Hanuune npakTuyecKux HaBBIKOB IUIAHUPOBAHUS U OCYILECTBICHUS
CIIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHUE U OomnHcaHue (HU3NMUECKUX CBOWCTB BEIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘IeCKI/IMI/I u XUMHNYECKUMHU SABJICHUSMMH, OIIBITHI,




WUTIOCTPUPYIOIIKE MPU3HAKU MTPOTEKAHNUS XUMHUUECKUX PEaKIIHii

13.2

M3y4eHHE CIIOCOOOB pa3JieNIeHUs cMece

13.3

NOJIY4YEHUE KHCIOPOAA M M3Y4EHHUE €ro CBOWCTB; IIOJIy4CHHE
BOJIOPOJIa U U3YYEHHME €0 CBOMCTB; MOJIyYEHHE YIJIEKHCIIOrO ras3a U

HU3YUYCHHUC €TO CBOI>'ICTB; MOJIYYCHHUEC aMMHaKa U U3y4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE pAcTBOPOB C ONPEAEIEHHOM MaccOoBOM Jaojel

paCTBopéHHOFO BCIICCTBA

13.5

NpUMEHEHUE WH/IUKaTOPOB (maxmyca, METHIIOpaHKa "
dbeHondTanenHa) s OMpeeIeHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeno4ei

13.6

13.7

UCCIICZIOBAHUE W  ONMCAHUE CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aUMOJECHCTBHS KUCIIOT C METAJUIAMU,
OKCHJaMU  METAUIOB,  pPacTBOPUMBIMM U HEPaCTBOPUMBIMHU
OCHOBaHMSMM, COJIIMHU; IIOJIy4YEHHE HEPaCTBOPUMBIX OCHOBAHUU;
BBITCCHEHUE OJHOINO MeTajula JAPYTMM U3 pacTBopa  COJH;
ucciieioBaHre aM(OTEpPHBIX CBOMCTB THIPOKCHIOB QIIOMUHUS U

LIUHKA

pEeIIeHUE AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIaCcChl
HEOPTaHUYECKUX COCIMHCHMI; «DNEKTPOTUTHIECKAS
Iucconuanmsay, «BakHelImme HEMETalUIbl W HX COCOUHCHHSY,

«Baxxgeuie MeTaJuIbl 1 UX COEINHEHU)

13.8

XAMHUYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIWE  MPHU3HAKH
NPOTEKAHUsI PeaKIMii MOHHOTO OOMEHa; KaueCTBEHHbIC PEaKIMH Ha
NPUCYTCTBYIOUIME B BOAHBIX PACTBOPAX HOHBI: XJIOPUI-, OpPOMHI-,
uomua-, cynedar-, ¢docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHusi, KaJbLus, aJFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

14

VYmMenue:

14.1

IPEJCTaBIATh PE3YylbTaThl JKCIEpUMEHTa B (opMe BbBIBOJOB,
JIOKa3aTeNIbCTB, TpadUKOB M TAaOMUIl W BBIABIATH SMIIUPHUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCKIY PCaJIbHO HaGJIIOZ[aeMI)IMI/I XUMHNYECCKUMU
ABJICHUAMUA U IpOoHECCaMU, IMTPOUCXOAAINIUMA B MAaKpO- U MUKPOMUPE,

O0OBSCHATH MMPUYIHNHBL MHOFOO6paSI/IH BCIICCTB




IHHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

HepBOHaqaanme XUMHUYCCKHEC ITOHATUSA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue daeMeHThl. CHMBOJIBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIG " CJIOKHBIC BCIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTE aTOMOB XUMHUYECKHX 3JIEMEHTOB. CTEIICHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHasE Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHHUH

1.5

KomuyectBo BemectBa. Monb. MonsipHas macca. MounsipHblii 00BEM Ta30B.

BzanmocBs3n KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAWHUIL BEIICCTBA

1.6

OU3NYECKUE U XUMHUYECKHUE SIBJICHHS. XUMUYECKas pPeakiusi U €€ NPU3HAKHU.

3aKOH COXpaHEHHS MACChl BEIIECTB. XMMUUECKHE YPAaBHEHUS

2.1

[lepuonnueckuii 3akoH u Ilepuoguueckas cucTteMa XHMHUUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB
[Tepuonnueckuii 3akoH. [lepuoanyeckas cucremMa XUMUYECKUX deMeHTOB [[. .

Menaeneesa. [lepuoasl n rpymmbl. @U3HYECKUI CMBICH MOPSAIKOBOTO HOMEPA,

HOMEPOB MEePHO/Ia U TPYIIIIbI AJIEMEHTa

2.2

Crpoenne aromoB. CoctaB aToMHbIX szep. M3oronsl. Dnexktponsl. CtpoeHue
AJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XWMHYECKHX DJIEMEHTOB

[Tepuonnueckoit cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kaylus, Kaiuplusa (paguyca aTOMOB, JJIEKTPOOTPHULATEIBHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB) M MX COCIMHEHHH B
COOTBETCTBUM C IIOJIOKEHHEM JJIeMeHTOB B Ilepuonnueckoil cucreme u

CTPOCHHUECM NX aTOMOB

CrtpoeHue BelecTa

3.1

Xumuueckasi cBsi3b. KoBaneHTHass (monsipHass W HEMOJSpPHasi)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMEHTOB.  MoHHas  CBs3b.

Merananueckas CBSI3b




3.2

Tunsl kpucraminyeckux pemeéTok (aTOMHas, MOHHAs, MeTajulndyecKas),
3aBUCHUMOCTb CBOMCTB BELIECTBa OT THIIA KPUCTAJNIMYECKOM pElIETKH U BUJA

XUMHUYECKOU CBA3U

Baxwnerime npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeraibl u ux

coequHEeHHs. MeTauibl U MX COeIUHEHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIMHEHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIC, aMmdoTepHBbIe) u
HecoJieo0pa3yrome; OCHOBaHMW (MIEJIOYM W HEPACTBOPUMBIC OCHOBAHWS);
KHCJIOT  (KUCIIOpOJCONepKame ¥ OECKHUCIOPOJHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCJIBIX )

4.2

du3nueckue MW XAMHYECKHE CBOMCTBA IMPOCThIX BCIICCTB-HEMECTAJIIIOB!

BOJIOPOJIA, XJI0pa, KHCIOpOo/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

duznyeckue W XUMHUYSCKHUE CBOMCTBa MPOCThIX BCUICCTB-MCTAJJIOB: JIMTHA,
HaTpusda, KaJlud, Marovsgd W KaJiblUA, aJJIOMUHUS, KCJIC3a. BHGKTpOXI/IMI/I‘-IeCKI/II‘/’I

AL HAIPSKEHU METAJIOB

4.4

4.5

®u3znyueckue U XMMUYECKHUE CBOMCTBA BOJAOPOAHBIX COCIMHEHHN HEMETaJIOB:
XJIOPOBOJIOPOA, CEPOBOAOPO/IA, AMMHAKA

dusznueckue M XUMHUYECKHE CBOMCTBa OKCHIOB HemeTamwioB: cepwl (IV, VI),
azota(Il, 1V, V), dochopa(lll, V), yraepoma(Il, 1V), kpemuus(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBoictBa okcuaoB: MetawioB IA-IIIA rpynm, muuka, meau(Il) u

xenesa(ll, III). [TomyyeHne OKCUAOB METAIIIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAHUN M aM(POTEPHBIX THAPOKCUIOB (HAa MpHMEpe
TUAPOKCUIOB aIIOMUHUSA, Kene3a, [uHKa). [lomyyeHue ocHOBaHUN U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yrojbHOH. OcoObie
XMMHUYECKHE CBOICTBAa KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.

[Tonydyenue kuciaor

4.9

OO6mme xuMUIeCcKue CBOMCTBA cpenHux coleid. [lomyuenue coneit

4.10

[Monydyenue, coOupaHue, pacro3HABaHHE BOIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

HonyquI/Ie aMMMHakKa, CCpHOfI U a30THOH KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CII0COOBI MMOJIYyUCHUSA MCTAJIJIOB




4.12

I'enernueckas cBSI3b MCXKAY KilaCCaMM HECOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XuMUYECKUX peaKkIUid MO pa3IMyHbIM MPU3HAKAM: [0 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIMU BELIECTB, IO TemIoBoMy 3¢pdekry, 1Mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUECKUX 3JIEMEHTOB

5.2

TennoBoil 3¢ dexT XMMUYECKON peakuy, TEPMOXUMHUYECKHE YPaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

53

OKHCIIUTETFHOBOCCTAHOBUTENbHBIC peakiuu. OKHUCIUTEIN W BOCCTAHOBUTEIH.
[Ipoueccbl  OKHUCIIEHMSI W BOCCTAHOBJICHUS. DONeKTpOHHBIA  Oaylanc

OKHCIIUTECIILHOBOCCTAHOBHTEIILHOM pcakuuu

54

Teopust HMEKTPOTUTHUECKON nuccoruanuu. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTHI. CunbHBIE U Cl1a0bIE SJICKTPOJIMTEI. CrerncHb JUucconuanmuu

5.5

Peakuuy moHHOro OOMEHAa. YCIIOBHS NMPOTEKAaHUS PEAKIMHA HOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMUS U OKpy’Karolas cpesia

6.1

BemectBa u Marcpualibl B HOBCC,I[HCBHOI;'I JKM3HN denoBeka. be3omacHoe
HUCIIOJIB30BaHHUEC BEHICCTB W XHMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCCKUX O0KOrax U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyXKarouleil  cpeabl  (KUCJIOTHBIE — JOXKIH,
3arpsi3HEHUE II0YBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 IPEIOTBPALICHUS
[IpenenvHas nomyctumas koHueHtpanus Bemects (IIJK). Poap xumuu B
peIIeHNH HKOJIOTHYECKUX MpodieM. VYcuieHue NapHUKOBOTO 3¢¢ekra,

PaspymeHuc 030HOBOT'O CJIOA

6.3

[lpumenenue cepsl, a3ora, hocdopa, yriiepoaa, KpeMHUSI U UX COCAMHCHUI B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHeHne
METAJUVIOB M CIUIAaBOB (CTallb, YYT'yH, AIOPAIIOMHUHUN, OpoH3a) B OBITYy H
MPOMBIIIICHHOCTH UX coeArHeHui. [IoHsATHE 0 KOPPO3MH METAIUIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpuposiHble HUCTOYHHMKHM YIJIEBOJOPOAOB (yroyib, MPUPOAHBIN Tra3, He(Th),

MIPOYKTHI X MepepadoTKu (OCH3UH), X POIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHavanbHbIe TOHATHA 00 OPraHMYECKHUX BEIIECTBAX KAK O COCIUHECHUSX
yriepoja (MEeTaH, 3TaH, STUIIEH, alleTUICH, TAHOJ, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[NonsiTrie 0 OMOTOrUYECKH BaYKHBIX BEIIECTBAX: JKUpaX, OENKax, yrieBolax — U ux

POJIK B ) KU3HH YCIIOBCKA




Pacuérrr:

7.1 o popmyIamM XUMHUIECKUX COCTMHCHUN
7.2 Macchl (MaccoBOI) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus: 8-ii kiacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€ U3aHue, epepadoTaHHOoe
INabpuensn O.C., Octpoymon WN.I'., CnaakoB C.A. AKIIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocsemenue»

» Xumusi: 9-ii kiacc: 6a30BbIN ypOBEHb: YUCOHUK; S-€ U3IaHue, epepaboTanHoe
lNabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKiIMoOHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI JIUISI YUYUTEJISL

[Ma6puensn O. C., Bockoboinukosa H. I1., SlmrykoBa A. B. HacronbHas kHura
yautens. Xumus. 8 KiI.: Meroaudeckoe nmocooue. - M.: JIpoda, 2021.

2. I'abpuensu O. C., AmykoBa A. B. Terpaab nis 1a00paTOpHBIX OMBITOB U
npaktudyeckux padbor. 8 ki. K yueonuky O. C. ['abpuensna «Xumus. 8 Kiaccey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueoOnuky O. C. I'abpuensHa
«Xumusy. 8 xknace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. T'abpuensH, O. C. Meroguueckoe mocodbue k yueonuky O. C. ['abpuensna
«Xumusi». 9 knace / O. C. I'abpuensin. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHonoruyeckue kaptol kK yueoHuky O. C. 'abpuensna «Xumus. 8

Kjaccy : Merogudeckoe mocooue / JI. 1. AcanoBa. — M. : Jlpoda, 2020



6. Xumus : TexHoaorndeckue kapthl K yueOHuky O. C. 'abpuensna «Xumus. 9
KJacey» : Meroguueckoe nocooue / JI. . AcanoBa. — M. : Jlpoda, 2018
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