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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U € Y4ETOM KOHIEMIMU TMpernojiaBaHusi ydyeOHOTO TperMeTa
«XuMHS», OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO  OOIIETO
oopazoBanus ®I'OC OO0 MBOY «COII Nel r. ®okuno» (mpuioxkenue 4 k
npukaszy Nel41 or 27.08.2024 1.).

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTeIbHOE IIPEIMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paszzmenamM M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Yy4Y€OHO-TIO3HABATENILHOM JESITENbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XHMHH CIY>KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
HHEPrud M 00 HBOJIIOIUHU BEIMIECTB B MPUPOAE, O MyTSAX PEIICHHS II00aIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIJ, B (DOPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHAILHOMN JCSITEIBHOCTH;

3HAKOMUT CO CHEHU(PUKOW HAYYHOTIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €UHCTBO MPUPO/bI U YEJIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHOHAYUYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET dbopMHUpPOBaHHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHbIM 3HAHUSIM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B
IKOJIOTUYECKOE 00pa3oBaHue 00yUYaOLTUXCA.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHLMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyKaloIUi MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HM3YUYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue oO0me (QyHKIMOHAIBHOM M  €CTECTBEHHOHAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCIE YMEHUU OOBACHITH U OIICHUBATH SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHMM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BajJeHTHOCTP aTOMOB XWUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PeaKui (COeTMHEHUS, Pa3I0KEeHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiui (pasjiokKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctm MeraimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KauectBeHHOE onpeneneHne coaep anusi KUCIOpoa B BO3IyXe, MOJTYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHWE W U3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KiIaCCU(PUKAIMKM XUMUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckast cucTreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILIECTBIISIETCS 4€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OOmue ecTecCTBEHHOHAYYHBbIE MOHSATHS: HAay4HbIH (DaKkT, TUIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, AJNEKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, Kauus, KalblUsi M HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Krnaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpOCTHM XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJB30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO OOMEHa,
MOJHBIE M COKpalll€éHHbIE HWOHHBIE YpaBHEHUs peakiui. CBoICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HaKkOMJICHHE C MOJICTSIMH KPUCTALTMYECKUX PEMIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, IMpOLECCa OUCCOLMALMU KHUCIOT, IIEIOYEed U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3NUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHM3M YEJIOBEKa. BaKHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crhenuduyeckne). XHUMHUUYECKHE PEaKIluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE JOKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHue, (PU3nYecKkue U XUMHUYECKUe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, HOuBbl U BopoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 31emMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUeCKne U XMMHUYECKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOICTBA, MOJyYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHWIMKAThl, X HCIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

N3yyenue 00pa3iioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peaKIiy Ha Cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POoCchHOpHBIX yIOOpEeHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KauyeCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauioB. OU3nyeckrue U XUMUYECKUe CBOMCTBAa MeTaiioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B llepuognyueckon cucremMe XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid M KaJbLMH: IIOJIOXKCHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHHUs KalblUs (OKCHI, THUIPOKCUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIoMUHUN: TIoJ103keHUE B [leproinueckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIL30BAHUE BHUICOMATEPHUAIIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YelOBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpelenbHasl I0IMyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME Kak OOMIMX eCTECTBEHHOHAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OOmue ecTecTBEHHOHAYYHBbIE MOHATHS: HAay4HbIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HbIE UCKOIaEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOy4YeHHS XMMHUU B €IAMHCTBE Y4YEOHOW U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AINHN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) MaTpHMOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOT'O OTHONIEHHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

[IpencraBieHrss O COLMAIBHBIX HOPMax U IMPaBWIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4eOHOU NEsITEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHYECKOW pEakIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI NPUPOJIbI, B3aUMOCBS3SX YEIIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATENIbCKOM KYJBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa30BaHHIO, TPOEKTHOM ¥  HMCCIENIOBATEIhCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHUYECKOMY U3y4eHHUI0 TTpodeccuii U Tpya pa3IndHOro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPUPOJEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ 0€30MaCHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANPEAJMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUW U3 ITUX MPEIAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



NPU3HAKH, YCTaHABIMBATh B3aHMMOCBS3b C JIPYTMMHU HOHSTHSMH), WCIOIb30BATh
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE paCCYX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUHN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHbBIC MPEACTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMU, a TaKXKE B KAueCTBE OCHOBBI JJs (OPMUPOBAHUS TUIIOTE3bI 10
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 Pe3yJsbTar, (POPMYIHUPOBATH 000OIIEHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3’MyYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOIYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl NMPHU TMOUCKE U OTOOpE
UHGOpPMAIllMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENbCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



VYMeHusi 3amaBaTh BONPOCH (B XO0j€ Juaiora U (WUiau) AUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMeHusT NpeacTaBisITh  TMOJIYYEHHBIE  pPE3yJbTaThl  MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pe3yIbTaTOB BBHIMOJHEHUS] XMMHYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMeHus ydeOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HUKAIOIMIKUX MPOOJIEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMeHue caMOCTOSITENBHO OIpPENETsATh LEIU ACSATEIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MMpeijlaraeMble B YCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JnercTBul, crnermuduuecKkue IS TpeAMeTHOM o0jacth  «XHMHUS», BHUIBI
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:
pacKpblBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TMOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN BJIEMEHT, IMPOCTOE€ BEHIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIST XMMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, AJEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccuuKamus peakiuil: peakiiuu COSAUHEHUsI, PEaKIUU Pa3JioKEHHUs,
peakiuy 3aMeIleHUs, pPeaKkIMu OOMEHa, 3K30- M JSHIOTECPMHUYECKHE DPEaKIIHH,
TEIUI0BOM A(PGEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XWMHYECKash CBs3b, TOJIApHAs W HEMOJSIpHAs
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi J0Jis
BelllecTBa (IPOLICHTHAs! KOHIIEHTpPAIsi) B paCTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHSATHS TIPYU ONHMCAHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJIsi COCTaBleHUS (POpMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTIPEIENIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJICHHS] DJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAMJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCy COCAMHEHMM Mo QopMynaM, BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX COCIUHCHUSIX;

packpeiBath  cMblicn  [lepuoamueckoro  3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh  MOHMMAHHE  MEPUOJUYECKOM  3aBHCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX IMOJOoKeHus B lleprogumueckoil cucreMme, 3aKOHOB
COXpaHEHUs MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJIIPHOTO
y4eHUs, 3aKOHa ABOTaIpoO;

OMKCHIBATh U XapaKTepH30BaTh TabiuuHyio ¢dopmy [lepuonnyueckoir CUCTEMBI
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyimna (A-rpymnma)» u
«mobounas noarpymma (b-rpymma)», Maneie U OOJBIINE MEPUOABI, COOTHOCUTH
o0o3HaueHusi, KoTopble wuMmeroTcas B Tadmuie «llepuoanueckass cucrema
xuMuueckux sneMeHtoB JI. M. MeHaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTHUKAMU
CTpPOEHHUsI aTOMOB XMMHYECKHX J3JIEMEHTOB (COCTaB W 3apsj sijipa, oOIIee YUcCIo
AIIEKTPOHOB U PACHpPEAEIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh  XMMHUYECKUE  DJIEMEHThl, HEOPraHWYEeCKHe BELIECTBA,
XUMUYECKUE PEaKLMHU (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLUU BEIIECTB, 110
TerI0BoMY 3P (DEKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB, TMOATBEpPKIas ONUCAHUE MpPUMEPAMH MOJIEKYJSPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILLCHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCHUTEJIBHYIO MOJEKYJSIDHYIO W MOJSIPHYKO MacChl BEILECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOU

peaKIuu;
MPUMCHSITh OCHOBHBIC OIIEpAllUd MBICIIUTEIIBHOM JICATEILHOCTH — aHaIu3 H
CUHTE3, CpaBHEHHUE, 0000IIeHUE, CUCTEMATHU3AIMIO, KIaCCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3€M — IS W3Y4YEHUsS CBOWCTB BEIIECTB U

XUMUYECKUX PEAKIIMM, eCTECTBEHHO-HAyUHbIE METO/bl NO3HAHUS — HAOJIOACHHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

CJIeIOBaTh MpPaBWJIAM IOJIb30BAHUS XHMMHUYECKOW MOCYAOW M Ja00OpaTOPHBIM
000OpyZ0BaHUEM, a TaKkKe MpaBUiiaM OOpalIeHHs C BEUIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSAMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJyYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MacCOBOM JI0JIEd PAaCTBOPEHHOTO
BCILIECTBA, IUIAHUPOBAaTb W IPOBOJAWTH XHMHUYECKHE OKCIIEPUMEHTBI IO



pacmo3HaBaHUIO PACTBOPOB IEJOYEH W KHUCIOT C TOMOINBI HWHANKATOPOB
(;makmyc, dheHondraienH, METUIIOPAHXK U JIPYTHE).

K xonIy oOydenus B 9 kiacce npeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHH: XWMUYECKHH HJIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCJICHHS, XHMHUYECKas
peaKIusi, XkMUYECKast CBSI3b, TEITIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DIJIEKTPOJIUTHI, HEIJICKTPOJUTHI, DJICKTPOIUTHYECKAS TUCCOIHAITHS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUIECKOE paBHOBECHE, OOpPATUMBIC H
HEOoOpaTUMBbIE peakiuu, OKHUCJIUTEIIEHO-BOCCTAHOBUTEIHHBIC peaKIuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJICHHUE, AQJIOTPOTIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METATUHYCCKas),
KpUCTaJUIMUECKasi pemérka, KOppo3usi METaIOB, CIIaBbl, CKOPOCTh XUMHUYECKOU
peakiu, npeaenbHo gomyctumas konuentpanus [1/1K Bemectna;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHITHI U TPUMEHSTH 3TH
MOHSTHUS TIPH ONMCAHUU BEIIECTB U UX MPEBPAILCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJIi COCTaBJEHUS (POpMyN BEHIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;
OTPEJENATh BAJIGHTHOCTh W CTENEHb OKUCICHUS XHUMUYECKUX DJEMEHTOB B
COCIMHECHUSX PA3IUYHOTO COCTaBa, MPUHAIICIKHOCTD BEIIECTB K OMPEACIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUUYECKOW CBsi3u (KOBaJICHTHas,
WOHHAs, METAJUIMYECKas)) B HEOPTraHWYECKUX COCAMHCHHSIX, 3apsA] HOHA II0
XUMHUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX
COCIMHECHUM, TUTI KPUCTATUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbici [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHHE: OMUCHIBATH M XapaKTepPU30BaTh TAOIUUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpynma (b-rpynna)y», mansie u
OOJBIIME  TEPUOJIbI, COOTHOCUTH OO0O3HAYECHHS, KOTOpbIE HMEIOTCS B
MEePUOINYECKON TaONHIE, C YUCIOBBIMH XApAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUCIo DJIEKTPOHOB U
pacrpeielieHue UX 10 3JEKTPOHHBIM CJI0SIM), OOBSCHATH 00IIHMe 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M UX COCIMHECHUH B Tpe/esaX MajblX MepHUOIOB
Y TJIABHBIX MMOATPYI C YIETOM CTPOCHHS MX aTOMOB;
KIacCU(PUIMpPOBAaTh  XMMHYECKHUE  DJIEMCHTHI, HEOPTraHWYCCKHE  BEIISCTBA,
XUMUYECKHE PeaKIny (110 YUCITY U COCTaBY YYACTBYIONIUX B PEAKIIUU BEIICCTB, 11O
TeIIOBOMY J(deKkTy, M0 HM3MEHEHUIO CTENEHEeW OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CIENU(PUICCKUE XUMHUYECKUE CBONCTBA
MPOCTBIX W CJIOXKHBIX  BEIIECTB, TMOATBEPXKIas OIMUCAHWE TMpUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;



COCTaBIISAITh YPAaBHEHUS JJIEKTPOJIUTHUYECKON JUCCOLMAIMU KHUCIOT, IIEIoYell u
COJIEH, MOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMii HOHHOTO 0OMEHa, ypaBHEHHS
peaKkuuii, TMOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUUYECKON CBSA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpPBIBATh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIU MOCPEICTBOM
COCTaBJICHHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKIUi;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCIUHEHUS, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOJAUTH PAcCUEThl MO YPABHEHUIO XUMHYECKOU
peakuu;

coOJIIo1aTh TpaBHWJIa MOJB30BAHUS XUMHUYECKOM MOCYJI0H U J1a0OpaTOPHBIM
o0opyioBaHHEM, a Tak)Ke IpaBuUJia OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa U yIieKUCIIOro Tra3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMIME KAaYEeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEILIECTB: PACIlO3HABaTh OMBITHBIM MYTEM XJIOPUI-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cwmmkar-, cynbhar-, THIPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YyUYEHHBIX METAJVIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOpPAX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPAllUd MBICIUTEIBHON JEATEIRHOCTH — aHalIu3 WU
CUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTEMATU3allUI0, BBIABICHUE MPUUYUHHO-
CJIIEJICTBEHHBIX CBS3€U — ISl U3yYEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbIC  METOJbI TO3HAHWS —  HAONIOZIeHHWEe, HW3MEpEeHue,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KouuyecTBO 4acon DJIeKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3ienoB U TeM Kontpoabubie  IIpakTuuecku
n/u R Bcero o0pa3oBaTe/ibHbIE
porp padoThI e padoThlI pecypesi
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XUMHSA — BaKHAs
00J1acThb
bu6mmoreka [JOK
€CTECTBO3HAHUS U
1.1 DAKTHIECKO 5 2 https://m.edsoo.ru/7f4
P 1837c
NeATeILHOCTH
YeJ0BeKa
BemecTBa u bu6mmoreka [JOK
1.2 | xumuyeckue 17 2 https://m.edsoo.ru/7f4
peakuuu 1837c
Wtoro no pazneny 22 2 2

Pa3znen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB

Bosnyx. Kucnopon.

bubmuoreka [JOK

2.1 Tlousarue 00 7 1 1 https://m.edsoo.ru/7f4
OKCHAax 1837c
bub6mmoreka [IOK
Bognopon.Ilonstue
2.2 AOPOA 8 1 https://m.edsoo.ru/7f4
0 KHCJIOTax M COJISAX
1837c
Bona. PacTBopbl. bubnuoreka [JOK
2.3 Tlonsrue 06 4 1 https://m.edso0.ru/7f4
OCHOBAHHUSX 1837c
OCHOBHBIE KJIaCChl bu6mmoreka [IOK
2.4 | HeopraHu4ecKux 11 1 1 https://m.edsoo.ru/7f4
COCJIMHEHU U 1837c¢
Htoro no pazneny 30 2 4

Pazpnen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumuiecknx 3j1ementosn /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHU4ecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

3.1

Ilepuoanueckuit
3aKOH U
Ilepuoauueckas
cucrtema
XUMHUYECKHUX
anemenToB /l. U.

but6mmorexa [IOK
https://m.edsoo.ru/7f4
1837c
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Menene-eBa.
Crpoenue aToma

XUMHYECKasA CBIA3b.

bubmuoreka [JOK
OKHCIUTEIBHO-
3.2 8 https://m.edsoo.ru/7f4
BOCCTAHOBUTEIbHBI
1837c
€ peaKIuu
Uroro mo pazneny 16
PesepBHOE Bpemst 0
OBIIEE
KOJIMYECTBO 68
YACOB IIO

ITPOTPAMME



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue
Ne (undpossre)
pa3aesioB U TeM KonrTpoabubie  IIpakTuyeckue
n/n Beero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThI
pecypcbl
Pa3znen 1. BenecTBO U XUMHYECKHE PeaKIUn
IToBTOpEeHue u
yriayOiaeHue bubnunoreka [HOK
1.1 3HaHU OCHOBHBIX 4 1 https://m.edsoo.ru/7f

pasaenoB Kypca 8

41a636

KJjacca
OcCHOBHEIE
3aKOHOMEPHOCTH Bubmaorexa ITOK
1.2 p 5 https://m.edsoo.ru/7f
ngnqevcmx 412636
peakmuit
DNEKTPOIUTUUECK
as TMCCOLMAIIHSL. bu6mmoreka [IOK
1.3 | Xumunuyeckue 9 1 1 https://m.edsoo.ru/7f
peakuuu B 412636
pacTBopax
Uroro no pazneny 18 2 1
Paznea 2. Hemerasibl 4 MX COeANHEHUSHA
OOmas
XapaKTepUCTHKA bubnuoreka [IOK
2.1 XuMHA4YeCKUX 4 1 https://m.edsoo.ru/7f

3reMeHTOoB VIIA-
rpynmnsl. ['anoreHst

413636

O61mmas
XapaKTePUCTHKA
XUMHNYECKUX

2.2 6
aseMeHTOB VIA-
rpynnsl. Cepa u eé€

COCIUHCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f
412636

O61mmas
XapaKTePUCTHKA
XUMHAYECKUX

2.3  snementoB VA- 7 1
rpynmnsl. A3oT,
bochop n ux
COCIMHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f
412636
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O6mas

XapaKTePUCTHKA
XUMHYECKUX bubnmuorexa [JOK
2.4  onementoB IVA- 9 2 2 https://m.edsoo.ru/7f
rpynmnsl. YTiaepoa u 41a636
KpPEMHUM U UX
COEIMHEHUS
Hroro mo pazueny 26 2 4
Pazgen 3. MeTaJIBI H HX COeTMHEHUS
N bu6nmoreka [IOK
0]§)
3.1 HIHE CBOMCTBA 4 https://m.edsoo.ru/7f41a6
METaJNIOB
36
Baxwnetimue bubmuorexa [JOK
3.2  MeTabl U UX 15 1 2 https://m.edso00.ru/7f41a6
COEIMHEHUS 36
Uroro no pazneny 19 1 2

Pasznen 4. Xumusi u okpyxaomas cpeaa

BemecTBa u bu6nuoreka [IOK
41  wmarepuaisl B 3 https://m.edsoo.ru/7f41a6
JKM3HU YEJIOBEKA 36
Utoro no pazneny 3
bubnnoreka IIOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO
.
YACOBIIO 68 >

I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Jlara
Ne IpakTn uudposbie
Tema ypoka KonTpoabu usy4e
n/n Beero JecKHue oOpa3oBaTeibH
ble padoThI HUSA
padoThbI ble pecypchl
[Ipenmer XVUMUH.
Ponb XUMHUHU B Bubmnoreka
JKU3HHA YyeJIoBeKa. 1HOK
1 1
Tena u BemecTBa https://m.edsoo.ru
JlaGopaTopHbIii [ff0d210c
onepIT 1
bubnuoreka
Iloussitne o Meromax 1HOK
2 1
[IO3HAHUS B XUMUH https://m.edsoo.ru
[ff0d227e
IIpakTrueckas
0 1
padora Ne bubnmoreka
«[IpaBuna paboTsl B
3  nmaboparopuu u 1 1 HOK
I Héfd o F:) SDALLICHIS https://m.edsoo.ru
P patt /ff0d23dc
c 71a60paTOPHBIM
000pyIOBaHUEM
YucTele BelecTBa U
bubmnoreka
cmecu. CriocoObl
. HOK
4 pazpeneHus cMeceu 1
a6 https://m.edso0.ru
400paTopHLIe /ff0d26ca
onpIThHI 3,4
[TpakTnueckas
pabora Ne 2 bubnmnoreka
5 «Pa3nenenune cMmeceit 1 1 HOK
(Ha npumepe https://m.edsoo.ru
OYKMCTKH [ff0d28c8
TTOBapEHHOM COJH)»
bubanoreka
1HOK
6 A 1
TOMBLI MOTIGRYIHL https://m.edsoo.ru
[ff0d2a6¢
7 XuMuueckue 1 bubnunoreka
3JIEMEHTBHI. 3Haku HOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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(cUMBOJTBI) https://m.edsoo.ru
XUMHUYECKHUX /ff0d2be8
3JIEMEHTOB
bubnuorexa
8 IIpocTsle U CiIOXKHBIE HOK
BEIIIECTBA https://m.edsoo.ru
[ff0d2a6c
AToMHo- bubnuoreka
9 | MomekymsipHOE LOK
yenme https://m.edsoo.ru
/ff0d2d50
3aKOH IIOCTOSIHCTBA
coCTaBa  BEIIECTB.
XyMIecKas bubnuoreka
10  dopmyna. LOK
BaleHTHOCTE https://m.edsoo.ru
[ff0d2eae
aATOMOB XHUMHYECKHX
3JIEMEHTOB
OrHocutenpHas
aTOMHast Macca. bromiorexa
11 | OrsocurennpHas LIOK
R —— https://m.edso0.ru
/ff0d323c
Macca
MaccoBas JIOJISI bubnnorexa
XAMUYECKOr0 HOK
12
JJIEMEHTA B https://m.edsoo.ru
COEIMHEHNH /ff0d350c¢
bubnuoreka
Konuuectro
13  Bemecrna. Mons. TOK
Monmsprast Macca https://m.edsoo.ru
/ff0d5230
14 Ypok-yrpaxHeHue
«Pemenue 3amau»
dusznueckue "
;(:Jilj;e:KHe bubnuoreka
15 Xwumwnueckas LOK
https://m.edso0.ru
peartunt [ff0d37fa
JlaGoparopHsblie
onbIThI 5,6,7
16 [Ipusnaku u bubnuotexa
YCIJIOBHSI IIPOTEKAHUS HOK
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XUMHAYECKUX https://m.edsoo.ru
peakuuit [ff0d3al6
KonTposnbnas

17 | pabGora 3a nepBblit
TPUMECTP
3aK0oH COXpaHEHUs
MacChl BEIIECTB. bubnuoreka

18 XuMHYeCcKHue HOK
ypaBHEHUS https://m.edsoo.ru
JlaGopaTopHbIe [ff0d3b88
onbIThI 8,9
Beruncnenus
KOJINYECTBA, MACCHI bubnuoreka

19 BeIIecTBa 10 1HOK
YpaBHEHUSIM https://m.edsoo.ru
XUMHYECKHUX /ff0d5708
peakuuii
Knaccudukanms
XUMHYCCKHUX
peakiuit bubnmoreka

20 (coenuueHus, HOK
pasioKeHus, https://m.edsoo.ru
3aMeleHus1, 0OMeHa) [ff0d3f34
JlabopaTopHbIe
onbIThl 10,11
M. B. JIomoHOCOB —
Y4EHBIN- bubnmnoreka

21 SHIMKJIOTIETUCT. HOK
O0o0meHe https://m.edsoo.ru
CHCTEMATU3ALNA [ff0d40c4
3HaHUH
KonTponbHas bubnmnoreka
paborta «BemecTBa HOK

22
U XUMUYECKHE https://m.edso0.ru
peaKIum» [ff0d4290
Bo3znyx — cmMech
rasoB. CocraB bubmmoreka
Bo3ayxa. Kucnopon HOK

23
—  DJIeMEeHT | https://m.edsoo.ru
MPOCTOE  BEIIECTBO. /ff0d448e

24

O30H

duznueckue u

bubmmoreka
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XUMHNYCCKHUC

CBOMCTBA KUCJIOpOAA

1HOK
https://m.edso0.ru

(peakuuu /ff0d4614
OKUCJICHUS,
ropenue). [lonstue
00 okcrgax
JlabopaTopHbIi
onbIT 12
CrniocoOsl
E;:Z:EZI;I: . Bbubianoreka
25  naGopaTopuu u LOK
HPOMBIIIICHHOCTIL https://m.edsoo.ru
[ff0d497a
IIpumeHeHue
KHCII0pOo/ia
TenmmoBoir 3¢ dexr
XHMHECKOI bubmmoteka
€aKIUH, TIOHATHE O
26 EepMI(I)XI/IMI/I‘{eCKOM LOK
ypaBHEHMH, DK30- 1 https://m.edsoo.ru
’ [ff0d4790
IHAOTEPMHUYECKUX
peakuusax
Torumgo (HedTs,
yroJib ¥ METaH). bubmmoteka
97 3arpsi3HeHue HOK
BO3J1yXa, CIIOCOOBI https://m.edsoo.ru
ero [ff0d4cda
MpeIOTBPALCHUS
[TpakTnueckas
padora Ne 3 bubnuorexa
«Tonyuenue u
28  coOupaHue LOK
https://m.edsoo.ru
feropoa, [ff0d4ae2
U3y4eHHE ero
CBOWCTB»
KonTponsHas
29  paora 3a epBoe
MIOJTyTOJIHe
Bomopon — bubnunoreka
AJIEMEHT U TIPOCTOE HOK
30
BEILIECTBO. https://m.edsoo.ru
Haxoxnenue B [ff0d4dd0
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

PUPOIC

dusnueckue u

XHMHYECKHE bubnrotexa
31  cmoiicTBa Bogopoja. LOK
Mpuserierue https://m.edsoo.ru
/ff0d4dd0
BOJIOpOA
bubnmoreka
Ilonsatue o kucaoTax HOK
32
U COJISIX https://m.edsoo.ru
[ff0d50d2
CnocoObl
MOJTyYeHUS bubnuoreka
33 BOJIOpOJIa B HOK
nabopaTopuu https://m.edsoo.ru
JlabopaTopHbIii /ff0d4dd0
oneIT 13
[IpakTuyeckas
pabora Ne 4 bubnmnoreka
«[lonyuyenue u HOK
34
coOupaHue https://m.edsoo.ru
BOZIOPOJIa, U3YUCHHE [ff0d4f42
€ro CBOMCTBY
Mosnsipablii 00bEM bubmmorexa
35  rasos. 3akoH LIOK
Asorazpo https://m.edsoo.ru
/ff0d542¢
Brruncienus
00BEMa, KOJINIECTBA
BEIIleCTBA rasa 1o bubmmotexa
36 | ero m3BeCTHOMY LHOK
KomecTRYy https://m.edsoo.ru
/ff0d55a0
BEILIECTBA WIIN
00BEMY
Brruncnenus
00BEMOB Ta30B 1O bubnmmoreka
37 YPaBHEHUIO PEAKIINH HOK
Ha OCHOBE 3aKOHA https://m.edsoo.ru
00BEMHBIX /ff0d5708
OTHOIIIEHUH Ta30B
dusnyeckue " bubmmoreka
38  xmmuueckue HOK

CBOMCTBA BOJBI

https://m.edso0.ru



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

[ff0d587a

CocTaB OCHOBaHHUH.

bubnuoreka
ITousitue 06
39 KaTopa LIOK
WHIAKATOPax
ﬂjﬁo afo HBI https://m.edsoo.ru
g P [ff0d59e2
onbIT 15. —==
Bona xak
PacTBOPUTEIIb.
Hacruimennsie u
HEHACBIIICHHBIC bubmuoreka
40 acTBO IIL,II MaccoBas LOK
pons{ B: .eCTBaB https://m.edsoo.ru
. N [ff0d5b40
pacTtBope /
JlabopaTopHBbIii
oneIT 16
[IpakTnueckas
pabora Ne 5
«[IpuroroBiieHne BubmoTeKa
a1 PacTBOPOB C TIOK
OmpeIeIEHHOM https://m.edsoo0.ru
MAaCcCOBOM JOJIEH [§f0d5eba
PacTBOPEHHOTO
BEILIECTBAY
Bbubnuoreka
Oxcunsr: COCTaB,
42  knaccuburanus HOK
OMEHKJIa ua, https://m.edsoo.ru
HOMEHKJIAT
P [ff0d664e
[Tonyuyenue u
XUMHAYECKUE
conomie BuGmotexa
, HOK
43  OCHOBHBIX U
aM(OTepHBIX https://m.edsoo.ru
’ [ff0d664e
OKCHJIOB —_——
JlaboparopHsblie
onbIThl 17,18
bubnunoreka
OcHoBaHUs: COCTaB,
44 xnaccuukanys HOK
o https://m.edsoo.ru
HOMEHKJIaTypa

[ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

ITonyuyenue u

ccKite Bubianoreka
XUMHUYECKH
o . 1HOK
45 | cBOMCTBa OCHOBAHUM
JlaGopaTopHeIe https://m.edsoo.ru
TOPHBI
[ff0d67ca
onbIThI 19,20,21 -
KwucnoTsl: cocTas,
Bubnuoreka
KJIacCU(UKALIUS,
46 | HOMeHKJIaTypa HOK
TaGona zp . https://m.edsoo.ru
patopHbH /ffOdfee2
onbIT 14
I1
Oﬂyqufe: Bubnuoreka
XUMHUUYECKH
" 1HOK
47 | cBOWCTBA KUCIIOT
JlaGopaTopHbIe https://m.edsoo.ru
TOPHBI
[ff0dfee2
OnbITHI 22,23 -
Comm (cpenuue):
HOMCHKJIATYpa,
CIOCOOBI Bubinnoreka
4g | MOTydeHH, HOK
XAMUYECKHE https://m.edsoo.ru
CBOIICTBA /00ad9474
JlabopaTopHble
onbIThI 24,25,26
[IpakTuyeckas
pabora No 6.
Pemienue Bubanoreka
JKCIIEPUMEHTAIIBHBIX HOK
49
3aga4 = 1O TeEMeE https://m.edsoo0.ru
«OCHOBHBIE KJIACCHI /00ad9b7c
HEOPTaHHYECKUX
COCTMHCHUM
T'enetnyeckast CBS3b
MEXTY KJIacCaMu Bubnuoreka
HEOPraHUYECKUX HOK
50 .
COEIUHEHUI https://m.edso0.ru
JlaGopaTopHBbIid /00ad9a50
onbIT 27
buo
O06001IeHNe 1 HP(I)IJ;HOTeKa
51
:;I:;;I;flamgaum https://m.edsoo0.ru
/00ad9cb2
52  KoutponsHas bubnuoreka



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

pabota "OcHOBHBIC HOK
KJIACCHI https://m.edsoo.ru
HEOPraHUYeCKUX /00ad9ela
coenuHeHun"
IIepBble ONBITKH
KJIacCU(UKAIIUN
XUMHUYECKUX Bubnuoreka
53 ajieMeHTOB. IloHsTHE HOK
O TPYIIax CXOAHBIX https://m.edsoo.ru
3JIEMEHTOB /00ad9ffa
JlabopaTopHbIi
onbIT 28
[Tepuoanueckuit
SAKOM H Bubianoreka
ITepuonuueckas
54  cucrema HOK
HMIHECKIX https://m.edsoo.ru
/00ada52c¢
anemenToB Jl. U. -
Menneneena
Bubinnoreka
55 [Iepuonapl, rpynisl, HOK
HOJITPYIIITBI https://m.edsoo.ru
/00ada52c¢
Bubinnoreka
CtpoeHue aTOMOB.
1HOK
56  CocraB aTOMHBIX
N https://m.edsoo.ru
Aep- /00ada342
Crpoenue
o
1HOK
57 | nmemeHTOB
Tenromeckod https://m.edsoo.ru
UOINYECKOM
PHOZ /00adabbc
cuctemsl J1. W.
Menneneena
XapakTepucTuka
XUMHUYECKOTO
TeMEHTA 110 610 Bubianoreka
MEHTA 10 €T
" LIOK
58 | mooXkeHuro B
enomeckoii https://m.edsoo.ru
proa /00ada824
cucteme /1. W.
Menpeneena
59 | 3HayeHue Bubnuoreka



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

[Tepuoanueckoro
3aKOHa IJIA pa3BUTHA

1HOK
https://m.edsoo.ru

HAYKU U TIPaKTHKH. /00ada96e
. . MenneneeB —
Y4EHBIN, IeJaror U
rpaKJIaHUH
60 | BIIP
DIIEKTPOOTPHULIATENH bubnuoreka
61 HOCTbh aTOMOB HOK
XUMHAYECKHUX https://m.edsoo.ru
3JIEMEHTOB /00adaab8
HMoHHas XxuMHu4deckas
CBSI3b, Bbubianoreka
62 MeTaJImyecKas 1HOK
CBSI3b https://m.edsoo.ru
JlabopaTopHbIii /00adac34
onewIT 29
KoBaeHTHAS bubnunoreka
63  monspHas LOK
IMICCKAS CBAE https://m.edsoo.ru
/00adaab8
KoBaneHTHAS bubnuoreka
64  wenomspHas LOK
IMICCKAS CBAAE https://m.edsoo.ru
/00adaab9
KonrponbHas
pa 60Tpa B pavKax bubnuotexa
65  wmToromoit LOK
HpOMEKYTOUHO https://m.edsoo0.ru
/00adaab9
aTTeCTalluu
bubnuoreka
HOK
66 CrencHb OKUCICHUS https://m.edsoo.ru
/00adae28
bubnuoreka
OKuCIUTEIbHO-
67  BOCCTAaHOBHUTEJILHEIC LOK
peaknuu https://m.edsoo.ru
/00adb076
bubnuoreka
68 Oxkucnurenu u HOK

BOCCTAaHOBHTCIIN

https://m.edsoo.ru
/00adb076
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https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adae28
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OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68



9 KJIACC

Ne
n/n

Tema ypoka

[lepuoanueckuit
3aKOH.
[Tepuoanueckas
cHucTeMa
XUMHYECKHUX
anemenTtoB [l. U.
Menneneena,
XapaKTEePUCTHKA
3JIEMEHTOB
(MeTasos,
HEMETAJIOB)

3aKOHOMEPHOCTH B
W3MEHEHUU
CBOMCTB
XUMHUYECKHX
3JIEMEHTOB TIEPBBIX
TPEX NIEPUOAOB
Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB, JOJIS
BBIXOJIa MPOJTYKTa
peaxIuu.

Bxognas
KOHTPOJIbHASI
paborta

Knaccudukanus
XUMHUYECKHX
peaKkuui 1o
pa3IMYHbIM
pU3HAKaM
JlaboparopHsblie
oneIThl 1,2,3,4,5
IIonsatue o
CKOpOCTH
XUMHUYECKOH

KoaunuyecTBO 4acoB

Bcero

Kontpoas  IlpakTu

HbIE yecKkue

padoThI padoTshI
1

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTeJibH
ble pecypchl

Bbubnuoreka
LHOK
https://m.edsoo.ru/
00adb59e

Bubmnoreka
1HOK
https://m.edsoo.ru/
00adb6b6

Bubmmnoreka
HOK
https://m.edsoo.ru/
00adb7e2

bubnnoreka
1HOK
https://m.edsoo.ru/
00adbac6

bubnuoreka
HOK
https://m.edsoo.ru/
00adbch0

Bubianoreka
1HOK
https://m.edsoo.ru/



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

peakuuu. [lonstue
0 TOMOTEHHBIX U

00adbe9a

reTepOreHHBIX
peaKImsIX
ITonsarue o
XUMHUYECKOM
PaBHOBECHH.
®DakTopsl,
BJIMSIOLIME HA
CKOPOCTb bubnmoreka
7 XUMHUYECKOH LHOK
peaKuu U https://m.edsoo.ru/
MOJIOKEHUE 00adc28c
XHUMHUYECKOTO
paBHOBECHS
JlabGopaTopHbie
ONBITHI
6,7,8,9,10,11,12
Bubnuoreka
OKHUCIIUTENBLHO-
8 HOK
BOCCTAaHOBUTEIILHEI
https://m.edsoo.ru/
¢ peaKiuu OOadcade
bubnunoreka LIOK
9  VYpok-ymnpaxHeHue https://m.edso0.ru/00
adcd68
Bubanoreka
Nounurie OK
10  ypaBHeHHS 1
KL https://m.edsoo.ru/
peaxi 00add448
XUMHUYECKHE
CBOMCTBA KUCIOT U
OCHOBAaHUII B CBETE
Ipe/icTaBIeHH 00
Bubanoreka
AIEKTPOIUTUUECKO
11 i 1HOK
W IUCCOIMAIINNA
https://m.edsoo.ru/
JlaGopaTopHbie 00add5ds
OIBLITHI
15,16,17,18,19,2
0,21,22,23,24,25
,26,27,28
bubnnoreka
XUMHUYECKHUE
12 1HOK

CBOMCTBA COJIEN B

https://m.edsoo.ru/



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

CBETE
IpeJCTaBICHUN 00
ANEKTPOIIUTUIECKO
¥ Iucconuanuu
JladbopaTopHbIe
onbIThI 29,30,31

00add8h2

Pemenue 3amay u

13 .
yIpaKHCHUH
14 Pemenue 3agau u
YIPaXXHEHU I
bubnmoreka
15 ITonsitue o HOK
TUAPOJIN3E COJIEH https://m.edsoo.ru/
00add9d4
T — bubnuoreka
16  cucremaruzanus ﬁtopf/ Im.edsoo.ru/
SHAHHH 00addd12
KonTposibHas
17 | pabora 3a nmepBbIi
TPUMECTP
[IpaxTrueckas
paGora Ne 1. bubnuoreka
18  «Pemienue HOK
https://m.edsoo.ru/
AKCIICPUMEHTAIIbH 00addbfa
BIX 3a7a49»
O6mmas
XapaKTEePUCTHKA bubnuoreka
19 rajjorcHoOB. 1HOK
XUMUYECKHE https://m.edsoo.ru/
CBOMCTBa Ha 00addfe2
puMepe XJ1opa
XJI0pOBOAOPOA.
CoustHas KUCJIOTa,
XHUMHUYECKHE bubnmmoreka
20 CBONCTBA, HOK
IIOJIy4YEHHUE, https://m.edsoo.ru/
IIPUMEHEHNE 00adel04
JlaGopaTopHbIi
onwIT 32
21 IIpaxTrueckas bubnuorexa
pabota Ne 2 HOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

«ITonyyenue https://m.edsoo.ru/
COJISHOM KHMCJIOTBHI, 00ade348
n3y4yeHue eé
CBOMCTB»
Brruncienus mo
YpaBHEHUSAM bubnmnoreka

99 XUMHUYECKUX HOK
peakuuii, eciu https://m.edsoo.ru/
OJIUH U3 PEAreHTOB 00ade488
JIaH B U30BITKE
OO6mas bubnuoreka

93 XapaKTEPUCTUKA HOK
anemeHToB VIA- https://m.edsoo.ru/
IPyHIIBI 00ade64a
AJIIOTPOIIHBIE
Mou(pUKAITIT
cepsl. Haxoxnenue bubnuoreka
cepel U €€ HOK

24 .
COCIUHCHHI B https://m.edsoo.ru/
MIPUPO/IE. 00ade64a
XHUMUYECKHUE
CBOICTBA CEPbI
CepoBoaopon,
CTpOEHHE, ElgsleOTeKa

25 uswicckie u https://m.edsoo.ru/
XI/IM\'I/I‘IGCKI/IC 00ade802
CBOMCTBA —
KonTponbHas

26  paOota 3a mepBoe
MOJIYroJue
Oxcubl cepsl.
CepHas KHUCIIOTa,
¢buznyeckue u bubnmnoreka
XUMHUUYECKHE HOK

27 .
CBOICTBA, https://m.edsoo.ru/
PUMEHEHHE 00adea28
JlaGopaTopHbIi
oneIT 34
XuMuyeckue bubmmoreka
peaKuuH, JIe)Kalue HOK

28
B OCHOBE https://m.edsoo.ru/

00adec8a

MMPOMBIIIJICHHOT'O



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adea28
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crocoba
MIOJIyYEHUS CEPHOU

KHCJIOTBIL.
Xumuaeckoe
3arpsi3HEHUE
OKpYy>Karoleu
Cpebl
COCAMHEHHUSIMU
cepbl
Pemrenue 3agaq Ha
bubnuoreka
JIOJIIO BBIXOJ1a
1HOK
29 mpoayktau
e https://m.edsoo.ru/
HEA 00adec8a
0K
OOmas
XapaKTEPUCTHKA
a1eMeHTOB VA-
bubnnoreka
rpynmnsl. A30T,
30  pacmpocTpaHeHHE B HOK
HbHDOIE https://m.edsoo.ru/
PHPOZE, 00adeeab
¢buznveckue u
XAMUYECKHE
CBOMCTBa
AmMMMak, ero
buznveckne u
XAMUYECKHE bubnuoreka
31 CBONCTBA, HOK
MOJIy4YEHUE U https://m.edsoo.ru/
MIPUMEHEHHE 00adfo04
JlabopaTopHbIii
oneIT 36
IIpaxTrueckas
pabota Ne 3 o bubnmnoreka
39 teme «[lomyuenune HOK
aMMHMaKa, https://m.edsoo.ru/
U3Y4YEHHE ETO 00adf180
CBOICTBY
A30THas KHCIIOTA,
. bubanoreka
e€ pusnyeckue u OK
33  XuMuyeckue 1
. https://m.edsoo.ru/
CBOMCTBa

JlaGopaTopHbIi

00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

onbIT 37

Hcnons3zoBanue
HUTPATOB U COJICH

aMMOHUS B
KauecTBe
MUHEPAJIBHBIX bubnmnoreka

34 yInoOpeHuit. LIOK
XUMHYeCcKoe https://m.edsoo.ru/
3arpsi3HEHUE 00adf518
OKpYy>Karoleu
Cpelbl
COETMHEHUSIMU
azoTa
dochop. Okcnn
docdopa (V) u
dbochopras
KHCIIOTA, bubnmnoreka

35 ¢busnueckue u HOK
XUMHYECKHE https://m.edsoo.ru/
CBOMCTBA, 00adf68a
MOJTyYeHUE
JlabopaTopHbIi
onbIT 38
Hcnonb3oBanue
docdaros B
KauecTBe bubnmnoreka

3  MMHCPAIbHBIX HOK
yIoOpeHuit. https://m.edsoo.ru/
3arpsi3HEeHue 00adfc20
MIPUPOJIHON CpeIbl
dbocdharamu
Yraepon,
pacmnpocTpaHeHHE B bubnmoreka

37 MIPUpPOJE, HOK
¢buznyeckue u https://m.edsoo.ru/
XUMHUYECKUE 00adfd9c
CBOICTBA
Oxcunsl yriaepona,
ux (puznyeckue u brbmorexa

38  xumuueckue TOK

N https://m.edsoo.ru/

CBOWCTBA.

OKOJIOTUYECKHE

00adfebe



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

poOIEMBI,
CBA3aHHBIC C
OKCHUJIOM yTJIepoJa
(v)

YronbHasg KACJIoTa bubnuoreka
39 U e€ cou HOK
JlabopaTopHbIii https://m.edsoo.ru/
oneIT 39 00ae006¢c
[IpaxTrueckas
pabora Ne 4
"Monyuere bubnmnoreka
40 | yrieKkucioro rasa. HOK
KauecTBeHHAS https://m.edsoo.ru/
00ae027e
peakmus Ha
KapOoHaT-MOH"
[TepBonavasibHBIE
IMOHSATHS 00 bubnuoreka
a1 OpPraHHYECKHUX 1HOK
BEII[ECTBAX KaK O https://m.edsoo.ru/
COCJIMHCHUIX 00ae054e
yriaepoja
Kpemuuii u ero bubnmnoreka
42 COCTMHCHHUS 1HOK
JlaGopaTopHbIii https://m.edsoo.ru/
onbIT 40 00ae080a
[IpakTnueckas
paborta Ne 5.
Pemenne bubnmmoreka
43 9KCIIEPUMEHTAJIbH HOK
BIX 33/1a4 II0 TEME https://m.edsoo.ru/
«Baxnenmue 00ae0bf2
HEMETaJTBl U UX
COCIUHCHHUS»
KonTponsHas
bubnmmoreka
pabota
44  «BaxHueime HOK
https://m.edsoo.ru/
HEMETaJTBl U UX 00260618
COCIUHCHHMS
OO6mmas bubnuoteka
45~ X@paKTepucTiKa HOK
XUMHYECKUX https://m.edsoo.ru/
JJIEMEHTOB — 00ae103e
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METAaJLJIOB.
MerTamnmmdueckas
CBSI3b U
MeTaJuTHdecKas
KpUCTaJUIMYECKast
pemeTka.
dusnyeckue
CBOICTBa METAJIJIOB

XUMHYECKHE
CBOICTBa
METAJUIOB.
Bubnuoreka
DIIEKTPOXUMHUYECK
o LHOK
46 | wii psan
HADSHKCHI https://m.edsoo.ru/
P 0021156
METAJJIOB
JlabopaTopHbIii
onpIT 41
OO01e crioco0sl
MOJTy4YECHUS
mertaioB. CIiaBel.
Bubinnoreka
Briuuncienus mo OK
47 | ypaBHEHUSM 1
MIECKIX https://m.edsoo.ru/
_ 00ae1156
peakmui, eciu
OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
Bubanoreka
Ilonstue o LOK
48 | xkoppo3uu
MeI;I;n OB https://m.edsoo.ru/
" 00ae1278
bubmnoreka
49 [lemounbie [IOK
MeETaJUIbI https://m.edsoo.ru/
00ael4b?2
bubmnoreka
OKcuasl 1
HOK
50  THAPOKCHIIBI
HATOMS 1 KIS https://m.edsoo.ru/
P 00ae14b2
HICJIO‘IHOSGMeJII)H BI/I6HI/IOTCKa
51 pl€ METaJIbI — [IOK
KanbIIUM 1 Maraui https://m.edsoo.ru/
JlabopaTopHbIii 00ael5e8
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onbIT 42

o Bbubnuoreka
Baxueiimue OK
52 | coenuHeHus I
N https://m.edsoo.ru/
t 00ael15e8
O06001IeHNEe 1
53 | cucremaruzanus
3HaHUU
54 Pemrenue 3ana4d u
YIpaXHEHU I
. Bubmnoreka
JKécTkoCTh BOIBI U OK
55 | crocoOsr eé I
CTDAHCHIS https://m.edsoo.ru/
yerp 0021886
[IpakTuyeckas
Bubianoreka
pabota Ne 6 LIOK
56 | "XKéctkocTh BOIEI
o METONbL o8 A https://m.edsoo.ru/
! " 00aelae8
yCTpaHEHUS
KonTponbnas
pabota B pamkax
57 | uroroBoi
IIPOMEKYTOYHON
arTecTaluu
bubmnoreka
58  AmomuHwMiA HOK
https://m.edsoo.ru/
00aelcb4
AmMdoTtepHbIe BHO61JEHOTeKa
59  cBoilicTBa oKkcHIa U I
. https://m.edsoo.ru/
APOKCHA 00ael1c64
HKeneso BI/IO6}JEI/IOT6K8.
60 JlabopaTopHbIii 1
44 https://m.edsoo.ru/
omert 00ae1d86
Oxcupl,
TUAPOKCHIIBI bubnuoteka
g1 | ComxKenesa (I u IIOK
xenesa (1) https://m.edsoo.ru/
JlaGopaTopHbIi 00ae35e6

onwIT 43
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[IpakTnueckas

pabora Ne 7.
Pemenue bubnmmoreka
62 9KCIICPUMEHTAIIbH 1 HOK
BIX 3a7a4 I10 TeME https://m.edsoo.ru/
«Baxneiimue 00ae3de8
METaLIbI U UX
COCIUHCHHS»
Beruucnenus no
YpaBHEHUSM
XUMHYECKUX
peakuuii, eciu
OJIUH U3 PEareHTOB bubnuoreka
63 JTaH B U30BITKE WIN 1 LHOK
COAEPKUT https://m.edsoo.ru/
MIPUMECH. 00ael750
Brruncnenus
MAacCOBOH JI0JIU
BBIXOIa MPOJIyKTa
peakuu
O06o01eHue u
64 | cucremarusauus 1
3HaHUUI
BemecTBa u bubnuoreka
65 | MATEpHATHL B 1 HOK
TTOBCETHEBHOM https://m.edsoo.ru/
J)KA3HH YE€I0BEKA 00ae3f50
XuUMHU4YeCcKoe bubnuoreka
66 3arpsi3HCHHUC 1 1HOK
OKpY’KaroIeu https://m.edsoo.ru/
cpenbl 00ae4270
Ponp xumuu B bubnuoreka
67 peneHnn 1 1HOK
JKOJIOTHYECKUX https://m.edsoo.ru/
npobiem 00ae4270
T — bubnuoreka
68  cucremarm3anus 1 HOK
N https://m.edsoo.ru/
SHAHH 00ae0d0a
OBLIEE
KOJIMYECTBO 68

YACOB 10
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I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxrmmmonepHoe o6mectBo «M3aarenbetBo «lIpocBemenney,2022

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxrmmmonepHoe o0mectBo «M3aatenbetBo «lIpocBemenney,2022
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

e VYpoku xumuu B 8 Kiacce: Mmetoaudeckoe nocooue, O.C. I'abpuensu, N.I'.
Octpoymos, C. A. CnankoB, .B. AkceHoBa - MockBa, [Ipocsemenue, 2022r.

e VYpoku xumuu B 9 kiacce: meroguueckoe nocodue, O.C. I'abpuensu, 1.
Octpoymos, C. A. CnankoB, .B. AkcenoBa - MockBa, [Ipocsemenue, 2022r.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET

Http://gotourl.ru/4598 -Caiit xumuueckoro ¢akynprera MI'Y
Http://gotourl.ru/4596- TonynspHEIi TOPTAT O XUMUU
Http://gotourl.ru/4597- Caiit , mocBsIIIEHHBIH HAHOHAYKE

Http://gotourl.ru/4594 -Caiit xxypHaina "XuMust 1 )KU3Hb'".



