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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHON paboueit
MpPOTrpaMMbl BOCIIUTAHUSA W C yYETOM KOHIIEHIIMU TMPEMOJaBaHUS y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma no xumMuu Aa€T MPEACTABICHUE O LIENSAX, OOl cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS WU PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YeOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJepIKaHHe,
IpeIycMaTpPUBAET PACIPEEIICHHE €ro Mo KjaccaM M CTPYKTypHpOBaHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XHUMHH, OINPEETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEALHOCTh M3YYEHUS XUMHUHM C YU4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
MIpOrpamMMbl Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHHusl, a TAKkKe TPeOOBaHUH K
pesynbTaTaMm OOydYeHHMs] XMMHUHM Ha YpOBHE LENed HU3y4eHHs NpeaMera u
OCHOBHBIX BHUJIOB Y4EOHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromerocs Mo
OCBOEHUIO yU4E€OHOIO COJIEP KAHU.

3HaHWE XWMUU CIYKUT OCHOBOM JIsi (POPMHUPOBAHUSI MHPOBO33PECHHUS
00y4aroIierocs, ero MpeCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poJib UrparoT HopMUpyeMbIe XUMHEH MPEICTABICHUS O B3aUMOTMPEBPAIEHUIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS II100aTbHBIX
po0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECCKOM,
MUIIEBOM U 3KOJIOTMYECKON 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CHOCOOCTBYET peaiu3allii  BO3MOXXHOCTEH I CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed u (PyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON 1eATeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX KakKk B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCHOHAILHOM JICSITEIBHOCTH;

3HAKOMUT CO CIECIU(PUKON HAYYHOTO MBIIIUICHUSI, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsiJa HA €IWHCTBO MPHUPOJALI W  YEJIOBEKa, SIBISETCA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTHU
oOydJaronmxcs;



crocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K TPHUPOJAE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B
AKOJIOTMYECKOE 00pa3oBaHuEe 00ydarOIIUXCsl.

JlaHHbIE HaMpaBiIeHHUs] B OOYYEHUH XUMHHU 00€CTIEUMBAIOTCS CTIeU(PHUKON
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKM XMMHUU Ha OIMPEICIEHHOM dTare
€€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OOYUYaIOIIMMUCS CUCTEMBI NEPBOHAYATIBHBIX MOHATUN XUMHHU, OCHOB
HEOPraHMYECKOM XUMHHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX IOHSATHM
OPTraHUYECKON XUMHH.

CtpyKkTypa comepkKaHusi IpOrpaMMBbl O XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MoaxoJa K €€ uzydeHuto. CopepxaHue CKIaabIBACTCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHUCTEMBI MOHATHUH O
XUMUYecKoil peakiuu. OO€ 3TH CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IO
MPUHIUIY IOCJIEA0BATEILHOTO PA3BUTHA 3HAHWII HAa OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHUS O CTPOECHUU aTOMA U XUMUYECKOH CBS3H;

— IMpEACTaBICHUM 00 3JIEKTPOIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPHUBAIOTCA HA OCHOBE OSMIIMPUYECKU
MOJyYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT
OJTHOTO  YPOBHA K JpPYyroMy, BBbIIOJHSAS (QYHKIUM OOBSICHEHHS U
OPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO
OPUMEHEHUS U TIOJyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHnue mporpamMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABIICHNS O XUMUYECKOW COCTABIISAIOIIEH HAyYHON KApTHUHBI MUPA B JIOTUKE
e€ CHUCTEMHOH MPUPOJbl, [IEHHOCTHOIO OTHOIIEHHS K HAYYHOMY 3HAHUIO M
METO/aM IO3HAaHMs B Hayke. V3yueHne XMMUU NPOUCXOJIUT C MPHUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EeOHbIX MpeAMeToB: «OKpyXKarouumid MHUp»,
«bunonorus. 5-7 knacce» u «®Pu3uka. 7 Kimace».

[Ipy wW3yyeHMHM XUMHUHM TPOUCXOIUT (POPMUPOBAHME 3HAHUH OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaua y4eOHOTO TpeIMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XUMUYECKUX
3HAHUM — BaXKHEWIMUX (HAKTOB, TMOHATHUHA, 3aKOHOB U TEOPETUYECKHUX
MOJIO’KEHUH, JTOCTYMHBIX O0OOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HayKH, B MPUOOIIEHNH K HAYYHBIM METOAAaM MO3HAHMS IPU U3yUYEHUU BEILECTB



Y XUMUYECKHUX peaKkiuii, B GOpMUPOBAHUY U PA3BUTUH MTO3HABATEIbHBIX YMEHUIN
U UX MPUMEHEHHH B Y4eOHO-TIO3HABATEIHbHOM M y4eOHO-HCCIEeI0BATEIbCKON
JESITeIbHOCTH, OCBOCHUH MpPaBHJI 0€30MacHOro OOpalleHus ¢ BEIIECTBAMU B
ITIOBCETHEBHOM KU3HMU.

IIpu n3ydyeHnn XMMHUN Ha YPOBHE OCHOBHOT'O 00I1IEr0 00pa30BaHMsI BaXKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

— (QopMHUpOBaHHE HHTEIUICKTYaJlbHO pPa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAamnpaBJICHHOCTh OOy4YEHUs Ha CHCTEMATUYECKOE MpPUOOIIEHHE
oOy4JaronMxcsi K CaMOCTOSITENbHOM MO3HABATENBHON AESATENBHOCTH, HAYYHBIM
METOoJIaM MO3HaHUs, (OPMUPYIOUTUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  o0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OoOyyarolMMUCSL ~ ONbITa  PA3HOOOpPA3HOM  JAESATENBbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHLIMN), MMEOIINX
YHUBEPCAIBHOE 3HAYECHUE JUIS PA3JINYHBIX BUJIOB JACATENBHOCTH;

— (QopmupoBanue o00mel (QYHKIMOHATBHOM M €CTECTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OLEHUBATH SIBICHUS
OKPYAIOILIEr0 MUpPa, UCHOJb3Yysl 3HAHUS U OMbIT, MOJTYYEHHBbIE TPU U3YYECHUU
XUMUH, MPUMEHATh MX NpPH PEIICHUH NpoOJeM B TMOBCEAHEBHOM XU3HU M
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMupoBaHHE Yy OOy4aroUMXcsd TYMaHUCTUYECKUX OTHOLICHHH,
NOHMMaHUsl LEHHOCTM XUMHUYECKUX 3HAHUU JUIsl BBIPAOOTKH 3KOJOTHYECKH
11eJIECO00PAa3HOr0 MOBEACHUS B OBITY M TPYAOBON NEATEIBHOCTH B ILIEJIAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPY>KAKOLIEH MPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCHHMTAHUI0 HAa OCHOBE YCBOEGHHMS OOIIEUYETIOBEUYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MPO(UIIS U HANIPABIEHHOCTH JTaJIbHEHIIIETO
00yueHwus.

OOmiee uyucno 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XMMHHU Ha YpOBHE
OCHOBHOT0 00111ero o0pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Hezent0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemiecTB. [loHsiTHEe 0O MeTOaX MO3HAHUS B XUMHUU. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCJITUHECHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca. BzaumocBsa3b
KOJINYECTBa, MAacChl M YHUCIa CTPYKTYPHBIX €IUHUIl BeliecTBa. Pacu€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ouznyeckue M XUMHYECKHUE SBJICHHUS. XHUMHUYECKas peakiuss u e€
MpU3HAKU. 3aKOH COXPaHEHUsS MAacChl BENIECTB. XHMHUYECKUE YpaBHEHMS.
Knaccudukanus XuMm4eckux peakiui (CoeAMHEHUs, Pa3ioKEHUsI, 3aMEILICHHUS,
oOMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMUYECKO MOCYI0M, MpaBUiIaMH pabOThI B TAOOPATOPUU U
npuémamu oOpaleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YyUYEHUE U OTIHCAHUE
¢u3nuecKuX CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HaOI0IeHNE
¢usnueckux (IUIaBleHWE BOCKA, TasHUE JIbJa, PAaCTHpPAaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIIUS BOJbl) U XUMUUYECKHUX (TOPEHUE CBEYH, IPOKAIIUBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOMN) SIBICHUH, HAOII0ICHHE
Y OMKMCaHWe MPU3HAKOB MPOTEKAHUSI XUMUUYECKUX PeaKIui (pa3ioxKeHue caxapa,
B3aMMOJIEWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHUe THIPOKCUIA
meau () mpu HarpeBanuu, B3aMMOJEHCTBUE KeJie3a C PACTBOPOM COJIM MEIU
(I1), w3yuenue cmocoOOB pa3leNeHUsT CMECEi: C TIOMOIIBI0 MAarHWTa,
bunbTpoBaHKE, BBHIMApPUBAHUE, IUCTWLISALMS, XpomaTorpadus, MpOBEJCHUE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOACHUE U ONUCAHUE PE3YIbTATOB MIPOBEACHUS
OMbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEIEH
MOJIEKYJ (IIIApOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmecsh razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemiecTBO. HaxokneHue kucimoposa B mpupojie, GU3MUECKHe W XUMHYECKUE
cBoiictBa (peakuuu ropenwus). Oxcuapl. [Ipumenenne kuciopoma. CrocoOsl
MOJIy4eHHUsS] KUCIOpoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — altoTponHas MOAU(PUKALMS KUCIOPOa.



TennoBoit 3 PexT XUMUIECKON peakiiK, TEPMOXUMHUYECKHE YPaBHEHHUS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arpsA3HEeHUe
BO3/IyXa, YCWJICHHE MApPHUKOBOTO 3(pdeKkTa, pa3pyiieHrne 030HOBOTO CIIOSI.

Bopopon — snmemeHT m mpocroe BemecTBo. Haxoxknenue Bomopona B
npupoae, ¢GU3MUECKMEe W XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noxyyeHus. Kucnotsl u conm.

MonsipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnueckne cBoMCTBa BOAbl. Boma kak pactBoputens. PacTBOpsl.
HacelllieHHbIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 1107 BeHIeCTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJIBIL.
OcHoBanust. Posib pacTBOPOB B MPUPOJIE U B KU3HU yeToBeka. KpyroBopot Bojib
B MPUpPOJE. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OYUCTKA NPUPOTHBIX BO/I.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHbBIC, KHUCJIOTHBIE, aM{OTEpHBIE) U
HecoseoOpazyronme. Homenkiarypa okcuaoB. DU3MYECKHE U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHnune okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBAaHMIA: IIENOYM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHUM. PU3NYECKUEe U XUMUYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaor. @usndeckue u
XMMHUYECKHE CBOWCTBA KucIOT. Psan aktuBHoctn MeraiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. HomeHknatypa coneil. ®uznueckue 1 XUMUUYECKUE CBOMCTBA COJIEH.
[Tonydenue coien.

['eneTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KHUCJIOpOJa B  BO3IYXE,
MoJy4yeHue, coOupaHue, paclo3HaBaHWE M M3Y4YEHHUE CBOMCTB KHUCIOpOJA,
HaOJIOJICHUE  B3aUMOJCHCTBHUS  BELIECTB C  KUCIOPOJOM UM YCIIOBHS
BO3HUKHOBEHUS U MPEKPAIEHUs TOpeHusl (ToxKapa), 03HAKOMJICHHE C 00pa3iaMu
OKCHJIOB M OIMCAHHME UX CBOMCTB, MOJIyYCHHE, COOMpAaHMUE, PACIO3HABAHUE U
U3y4YeHHE CBOMCTB BOJIOPO/a (TOpeHue), B3aUMMOICHCTBHE BOAOPOIa C OKCUIIOM
veau (Il) (BO3MOXKHO HCIONB30BAaHUE BHJICOMATEPUANIOB), HAOJIOJICHHE
00pa3IoB BEMIECTB KOJWYECTBOM | MOJIb, HCCIACAOBAHHE OCOOCHHOCTEH
pacTBOPEHHUsI BELIECTB C PA3IMYHOM PACTBOPHUMOCTBIO, IPUTOTOBIICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJ€ PAaCTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJBI C MeTallaMH (HATpUEM U KajblueM) (BO3MOXHO
UCIIOJIb30BaHUE BUCOMATEPHUAIIORB), UCCIEA0BaHNE 00pa3I0OB HEOPTraHUUYECKUX
BEILIECTB Pa3IMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS OKPACKU UHIUKATOPOB B
pacTBopax KHCJIOT U IIejouel, uzydeHue Bzaumojencteus okcuaa meau (I) ¢
pacTBOPOM CEPHOM KHUCJIOTHI, KUCIOT C METAJUIAMH, PEAKIM HEUTpaIU3aLUH,



MOJYyYE€HHE HEPACTBOPUMBIX OCHOBAHHI, BHITECHEHHUE OJHOTO METajuia JpyrumM
W3 pacTBOpPA COJIM, PEUICHUE YKCIEPUMEHTAIBHBIX 3a/]1a4 10 TeMe «BaxHeunine
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Iepunonuuecknii 3axkoH u Ilepuoamueckasi cucreMa XUMHYECKHX
iemenToB JI. . MenaeneeBa. Ctpoenune aroMoB. XUMHYECKasi CBSA3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie TOMBITKH KiIacCUPUKAMM XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE W IIETOYHO3EMENIbHbIE METaJLIbl,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT ampOTEpHbIE
OKCH/JIbI ¥l THIPOKCHIBI.

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JJIEMEHTOB
J. WN. MenneneeBa. KopoTkomepuogHas # JIMHHONEPUOAHAs (HOPMBI
[Tepponnueckoit cucrembl xumuueckux d3nemeHtoB JI. WM. Mengeneena.
Ileprogpr u rpynmbl. @U3HYECKUNA CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB
MEepHO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocCTaB aTOMHBIX snuep. M30Tombl. OJIEKTPOHBL.
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX IIIEMEHTOB
[Tepuoanueckoit cucremsl 1. 1. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHur B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUs paguyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO IPpyINnaM U MepruoaaM.

3nauenue Ilepmoamueckoro 3akoHa u llepuonndeckodl CUCTEMBI
XUMHYECKUX DJIEMEHTOB JIJIsl Pa3BUTHUS Hayku W npakTtuku. J[. . Mennenees —
Y4YEHBIN U TPAKIaHNH.

Xumudeckas cBsizb. KoBaneHTHast (TosisipHasi M HEMOJIApHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. lOHHas CBSI3b.

Crenenp okucneHusa. OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLINH.
IIpouecchl OKHCIIEHHsI U BOCCTAHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHE OOpa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aMMO/ICHCTBUE
TUAPOKCUIA IIMHKA C PacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIHA
(ropenue, peakiu pa3oKeHHs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanu3zanuss MexnpeaMETHBIX CBS3€W MpPU U3yYCHUM XUMHUU B 8 Kjacce
OCYIIECTBIISIETCS. YEepe3 WCIOJIb30BaHME KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHSTUM, TaK U TIOHATUM, SIBJISTFOITUXCSI CACTEMHBIMU JIJIS1 OT/ICJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, TCOPHs,
3aKOH, AaHaliu3, CHUHTE3, KIaccuPuKauus, NEePUOJUYHOCTb, HAOIIO/ICHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



®usuka: marepus, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PATMOAKTUBHOCTB, MOJIEKYJIA, SJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEILIECTBA, I'a3, PU3NUECKHUE BEJIMYNHBI, €IUHULIBI
MU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocepa, ruapocdepa, MHUHEpasbl, TOPHbIE HOPOJIBI,
II0JIE3HBIE NCKOIIA€MBbIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XUMHYECKasi peaKkuus

Ilepnonnueckuii 3akoH. [leproanyeckas cucreMa XUMHYECKHUX 3JIEMEHTOB
1. . Menpneneea. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHAYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalus, KaJbLUHUs U HX
COCAMHEHNA B COOTBETCTBHMU C IOJIOKEHHEM 3JeMeHTOB B [lepuomnueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHne BemiecTBa: BUIbl XUMHUYECKON CBS3U. THIBI KPUCTAJUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
M BUJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBA BEILECTB, OTHOCALIMXCSA K pPa3IMYHBIM KjaccaM HEOPraHUYECKUX
COCAMHEHNN, TEHETUYECKas CBs3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanus XUMHUECKUX pPEaKIM 0 pa3MnyHbIM IpHU3HaKaM (1o
YHCIy U COCTaBY YYacTBYIOIIMX B PEaKLUU BEUIECTB, MO TEIIOBOMY 3 (deKTy,
10 U3MEHEHUIO CTETIEHEW OKUCIIEHUSI XUMUYECKUX IEMEHTOB, 110 00paTUMOCTH,
[0 YYacTUIO KaTaiu3aTopa). OK30- M DHIOTEPMHUYECKHE  pPEaAKIUH,
TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue o ckopocTn xuMuyeckor peakuuu. [lonstue 06 0OpaTHUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOreHHBIX
peakuusax. Ilonarne o karanmse. IloHATHE O XWMHYECKOM PaBHOBECHUMU.
@akTOophl, BIWSAIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU W IOJIOKEHHE
XUMHYECKOTO PAaBHOBECHS.

OKHCIANTENbHO-BOCCTAHOBUTEbHBIE  PEAKIUHM, JJIEKTPOHHBIA OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOM  peakuuu. CoCTaBIIEHHE  ypaBHEHUU
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKLMK C HMCIIOJIb30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust BJICKTPOJIUTUYECKOU JIACCOLALINM. DIIEKTPOTUTHI 151
HEdJIEKTpOoauThl. KaThoHbI, aHMOHBI. MexaHu3M AUCCOLMALMHA BEUIECTB C
pPa3IMYHBIMA BUJAMH XMUMHUYECKOU CBA3U. CteneHp aucconuanuu. CUabHbBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEaKIUHd HOHHOTO
oOMEHa, TOJIHBIE U COKpalléHHblE MOHHbIE ypaBHEeHMs peakuuil. CBoiicTBa



KHCIIOT, OCHOBAaHUHN U COJIEH B CBETE NPEICTaBICHHUM 00 3IEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHUE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHMYECKUX
BELIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIIECTB
(XxJmopua HaTpus), UCCIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMUYECKOU pEeaKIIuu
OT BO3JCHCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEAOBAHHE DIICKTPOIMPOBOTHOCTH
pacTBOpPOB BEUIECTB, MpolLEecca AUCCOLUMALNM KHCIOT, IIEJI04Ye U cojei
(BO3MOKHO UCIOJIb30BAaHUE BHUACO MAaTEPHAIIOB), TMPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~TPU3HAKK MPOTEKAaHUS peakluuid HOHHOro oOMeHa
(oOpazoBanue ocanka, BBIJICICHHE Ta3a, oOOpa30BaHWE BOBI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuu pa3aoKeHUsl, COEIUHEHNS ), pACTIO3HABAHNE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAUECTBEHHBIX pEAKUHMid Ha HWOHBI, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl U MX coeiMHEeHUA

OO6mass xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTENeHU OKucaeHus. CTpoeHue U (PU3NUECKHe CBOWCTBA MTPOCTHIX
BEIIECTB — TAJOICHOB. XWMHUYECKHE CBOMCTBAa Ha IpuUMepe XJjopa
(B3auMozielicTBUE C MeTaJUlaMH, HEMETallJlaMH, LIero4amu). XJIOPOBOAOPOI.
ConsHas KuCI0Ta, XUMUYECKUE CBOWMCTBA, ITOJIyYeHHUE, IPUMEHEHueE. [lelicTBre
XJIOpa ¥ XJIOPOBOJOPOJA HA OpraHU3M 4esIoBeKa. BakHelue XJIopuabl U UX
HAXO0XKICHUE B IPUPOJIE.

O6mas xapakrepucTtuka 3nemMeHToB VIA-rpynmbel. OcoOO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CtpoeHue n pu3NUecKue CBOMCTBa
MPOCTBIX BEUIECTB — KHCIOpPOAa MW Cepbl. AJUIOTPONHBIE MOIU(pUKAIIIN
KUCIIOPOJIa M cepbl. XMMHUUYECKHE CBOWCTBA cepbl. CepoBOAOpPOI, CTPOCHHE,
¢usznueckne M XuMHuUeckue cBorcTBa. OKCHIIBI Cepbl KaK MPEeACTaBUTENH
KHUCJIOTHBIX OKCUIOB. CepHasi KucoTa, (PU3NYECKUe U XMMHYECKUE CBOMICTBA
(obmue Kak mpeacTaBUTENS Kilacca KUCIOT U crneuuduueckue). XUMUYECKUe
peakuuu, Jekalye B OCHOBE NMPOMBIIUIEHHOTO CHOC00a MOJy4YeHUs CepHOU
Kuca0Thl. [IpuMenenue cepHoit KucioThl. Cojid CEpHOM KHCIIOTHI, KaUeCTBEHHAS
peakuusi Ha cyinbdar-uon. HaxoxxneHue cepbl U €€ COEIUHEHU B MPHUPOJE.
XVMMHUYECKOE 3arpsi3HEHHE OKPYXArolled Cpelbl COCAVMHEHUSMU  CEpbI
(KUCIOTHBIE JIOKIW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MIPEAOTBPALICHUS.

O6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. A30T, pacipoCTpaHEHUE B IPUPOJE,
dusnueckue u xumuueckue cpoiictBa. KpyroBopot azora B npupoje. AMMUAK,
ero gu3nyeckre M XMMHUYECKUE CBOWCTBA, MmojiyueHue u npumeHeHue. Comnu
aMMOHUS, UX (PU3NYECKHUE U XUMUYECKUE CBOMCTBA, IpuMeHeHue. KauecTBeHHas



peakius Ha MOHBI aMMOHUS. A30THAasl KUCJIOTa, €€ moiyuyeHue, Gu3nyeckue u
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT W
cnenuduueckue). Vcnonpb3oBaHWe HUTPATOB M COJEH aMMOHHS B KauecTBE
MUHEPAJTBHBIX yA0OpeHui. XHUMHUYECKOE 3arpsA3HEHHE OKpYXalollel cpeabl
COCIMHEHUSIMU a30Ta (KHUCIOTHBIE IO, 3arpsA3HEHUE BO31yXa, MOYBHI U
Bos10EMOB). Docdop, amnorporHble Mogudukanuu ¢ocdopa, PU3NIECKUE U
xumuyeckue cpoiictBa. Oxcun dpocdopa (V) u hochopnas kuciora, Gusndeckue
U XUMHUYECKHE CBOWCTBa, moiydeHue. McnonbzoBanue ¢gocdartoB B KauecTBe
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepucTtuka neMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHH OKUCICHHUA. YTIEpOA, aJUIOTPOIHbBIC
Moau(UKaIK, paclpoCTpaHEHWE B MPHUPOAC, (PUINYECKUE U XUMUYECKUE
cBoricTBa. Ancop6uus. KpyroBopot yrieposa B mpupoje. OKCUibl yriepoja, ux
¢u3nUecKue W XWMHWYECKHE CBOWCTBA, JEHWCTBHE HA JKWUBBIE OPTaHU3MBI,
MOJy4YeHHEe U MMPUMEHEHHE. DKOJOTHIECKHE MPOOIEMBbl, CBA3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a ri100adbHOTO TOTEIJICHUS KJIMMaTta, MapHUKOBBIN
s dekT. YrosbHas KUCIOTa U €€ COU, NX (PU3NYECKUE U XUMUUECKHUE CBOMCTRA,
nojiyueHrue u TmpumeHeHue. KadecTBeHHass peakuuss Ha KapOOHaT-HOHBI.
Hcnonbs3oBanre kapOOHATOB B OBITY, MEAUITUHE, POMBIIIJIEHHOCTH U CETHCKOM
XO35HCTBE.

[lepBoHavyasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEIIECTBAX Kak o
COCIMHEHUSIX yriiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHHMKH  YTIEBOAOPOAOB  (yroib,
MPUPOIHBINA a3, He(Th), IPOAYKTHI UX NEepepabOTKU (OEH3HH), UX POJIb B OBITY
¥ TPOMBINUICHHOCTH. [loHATHE O OMOJOTMYECKH BAXKHBIX BEIIECTBAX: JKHUpaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OpPraHUYECKUX W HEOPTAHMUECKUX COCAMHECHUN.

Kpemuuii, ero ¢usnmueckue M XUMHUUYECKHE CBOMCTBA, MOIYYEHUE U
npuMmenenue. CoenuHeHus: kpemHusi B npupoje. OOmue mnpencraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHeire cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpobiemMbr 6€30macHOTO UCTIOb30BaAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHre 00pa3lioB HEOPraHMUECKHUX BEILIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
MPOBE/ICHUE KAUYEeCTBCHHBIX pEaKIWi Ha XJOPUI-UOHBI M HAOJIIOJCHUE
IIPU3HAKOB WX MPOTEKAHHUS, OMBITHI, OTpaXKaromue (PU3NISCKUe W XUMHUCCKHEC
CBOWCTBA TaJOTEHOB ¥ WX COCAMHECHHUH (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJIEHHME C O0pa3uaMu XJIOPUAOB (TajJOreHUIOB),
O3HaKOMJICHHE C oOpa3mamMu ceppl U e€ COeOUHEHUSMH (BO3MOXKHO
UCIIOJIb30BaHUE BHCOMATEpPUAIOB), HAONIOJEHHWE TMpolecca OOYIIIMBAHUS



caxapa IOJ JAEUCTBHEM KOHILIEHTPUPOBAHHOM CEPHOM KHCIIOTBI, H3Yy4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpu3HaKa e&
MPOTEKaHus1, 03HAKOMJICHHE C (PU3MUECKUMHU CBOWCTBaMHU a30Ta, pochopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U QPOCPOPHBIX yIO0OpEHHUA, TOJIydeHHe, cCOOUpaHne, paclio3HaBaHUE U
U3YYEHHE CBOMCTB aMMHAKa, IPOBEJCHHUE KAYECTBEHHBIX pEaKUUid Ha HOH
aMMoHUsT W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB HUX TMPOTEKAHMS,
B3aMMOJIEUCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTBI C MEAbIO (BO3ZMOMXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), H3YYEHUE MOJCNIEeH KPUCTALITUYECKUX
peméTok anMasa, rpaduta, PpymiepeHa, 03HAKOMIIEHUE C MTPOLIECCOM afcopOLnun
PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHUBOIa3a,
MOJIy4eHHUEe, COOMpaHNEe, PACIIO3HABAHHUE U U3YUYEHHE CBOWCTB YIJIEKHCIIOIO Irasa,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE
IIPU3HAKOB MX MPOTEKaHWs, O3HAKOMJIICHHE C NPOAYKIMEH CHIMKATHOU
IIPOMBIIUIEHHOCTH, PEIIEHNE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHeumme
HEMETAJUIBI U UX COCTUHEHUSY.

MeTa/lIbl M X COCAUHEHHS

OOmiass XapakTepUCTUKAa XHMHUYECKUX JJIEMEHTOB — METauIOB Ha
OCHOBAHUHU UX NOJIOKEHHU B Ilepnonnueckon cucreMe XUMUUECKUX DJIEMEHTOB
. 1. MenneneeBa u ctpoeHus: atToMoB. CTpoeHHE MeTalioB. MeTrayndeckast
CBA3b U METAJUIMUECKAs] KPUCTAIUINYECKAs PEIIETKA. DIIEKTPOXUMHUYECKUHN Psif
HaIpsDKEHUM MeTauioB. PU3MYECKHEe W XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crnocoObl mMmonyyeHuss MeTawioB. lIoHSATHE O KOppO3MM METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[{erouHbIE MEeTAIUTBL: MOJIOKEHUE B [leproanueckoit cucTeMe XUMUYECKUX
aneMeHTOB [[. 1. MeHnneneeBa, CTpo€HHE UX aTOMOB, HAX0XKJICHUE B TIPUPO/IE.
du3znyeckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaius ). OKCUabl U
TUAPOKCHIBI HAaTpus M Kanus. [IpuMeHeHHe IIETOYHBIX METAIOB M HX
COCIMHEHU.

[[lenoyHO3€MENBHBIE METAJUIBI MAarHud W KAJIbLUW: IIOJIOKEHHUE B
[Tepnoanueckon cucrteMe xumuueckux 3neMeHToB 1. 1. MenaeneeBa, crpoenue
UX aTOMOB, HaxXOXKJIeHHE B npupoje. PuU3NYeCcKHue U XUMHUYECKHE CBOMCTBA
MarHusg M Kanbliys. Baxselmme coequHeHMs! KajblUs (OKCHUI, THIPOKCH],
conu). KEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUs!.

AmomuHui: nosiokeHue B llepuonnueckoil cucreMe XHUMHYECKHX
anemeHToB J[. M. MeHneneeBa, CTpoeHHME aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznyeckue W XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHBIE CBONCTBA
OKCHJIa U TUAPOKCUIA ATFOMUHUSL.



Kenezo: nomoxenue B [lepruoandeckoin CUCTEME XUMUYECKUX 3JIEMEHTOB
. . Menneneesa, cTpoeHHE aTOMa, HAXOXAEHUE B npupoae. Pusndeckue u
XUMHYECKue cBoicTBa xene3za. Okcuapl, ruapokcuasl U conu xkeneza (I) u
xenesa (11l), ux cocras, cBoiicTBa U MOTyUYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3llaMud METalIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UHM METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KallbllUg U HATpHUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
UCCIIEJOBAHUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS HKENE3a B KUCIOPOJIE
(BO3BMOXKHO HCIIOJB30BaHUWE BHUACOMATEPHUATIOB), MPU3HAKOB MPOTECKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MATHUs, KaJbIUs, aIFOMUHUSA, [IMHKA, )KeJe3a
(I u xxene3a (1), menu (1), HabGarOIEHUE U OTIHCAHKE TIPOIIECCOB OKPAIIMBAHUS
IJJAMEHU HWOHAMU HaTpusl, Kalusl W Kajablus (BO3MOXKHO UCIIOIb30BaHUE
BHJICOMATEpPHUAJIOB), HCCileAoBaHME aM(OTEPHbIX CBOMCTB THAPOKCHIA
QTIOMUHUS U TUJIPOKCHUJIA [IUHKA, PEIICHUE IKCTIEPUMEHTAIbHBIX 3aJ1a4 110 TEME
«BaxxHeHIINe METAJUTBI U UX COCTUHEHUSD.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTBa n Marepualbl B IOBCEJHEBHOM KM3HU 4enoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis mpu
XUMHYECKUX 0KOTrax U OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl (MpeeabHast JoMyCTUMas
KOHIIEHTpaIus Betects, nanee — [1JIK). Ponb xuMuu B pereHnn 5KOI0THYECKUX
npoOsem.

Xumuueckuit IKCnepumenm:

u3ydyeHue o0pa3loB MaTepuaioB (CTEKIIO, CIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTtepuabl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3€W NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK ¥ IOHATUM, SIBIIIFOLIIUXCS CACTEMHBIMH JJI1 OT/AEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KIacCU(PUKALMS, TEPUOJUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJAEIMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBIICHHE, MapHUKOBBII
a3 deKT, TEXHOIOTHS, MAaTCPHAIHI.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIHU]I,
W30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJa, JIEKTPUUYECKUM 3apsij, MPOBOIHUKH,
MOJIYTIPOBOAHUKH, JUAJEKTPUKH, (HOTODIEMEHT, BEIIECTBO, TEI0, OO0OBEM,
arperaTHOe€  COCTOSIHME  BEIIecTBa, Ta3, pacTBOp, PacTBOPUMOCTb,



KpUCTANINYeCKass pemérka, CIUIaBbl, (PU3UUYECKHUE BEIUYMHBI, €IUHHIIBI
MU3MEPEHHUsI, KOCMHYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHIIE.
buonorus: ¢porocunres, npixanue, Ouocdepa, IKOCUCTEMa, MUHEPATbHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.
I'eorpadus: atmocepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBbIE, TOIIIUBO, BOJAHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOT O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI IPOTPaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUUCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH I1IEHHOCTSIMU,
MPUHATHIMA B OOILECTBE MPABWJIAMU U HOpPMaMU MOBEACHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIMN 00YyHarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM IIO3UTUBHBIX IIEHHOCTHBIX OPUEHTALHMN U
pacIIMpEHUE OMbITA ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

HEHHOCTHOIO  OTHOIIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACIEIWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayKH B KU3HU COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOI
nHpopmariued O TEepPeOBbIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOU W
OTCYECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

NPEACTABICHUS O COLMAIBHBIX HOpPMAaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIEOBATEIbCKOM, TBOPUECKOW U JPYrUX  BUJAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JESATEIHHOCTH TPHU
BBITIOJIHEHUN YYEOHBIX, IMO3HABATEIBHBIX 3a/1a4, BBIMOTHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHMM  Y4YEOHBIX  TIPOEKTOB,  CTpEeMJICHUS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOTIOMOIITH B MPOIIECCE ITOW yueOHOM eaTeTbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE TOBEJEHHWE U TOCTYNKH CBOUX TOBApHIICH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIIEICTBUI
MOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MUPOBO33PEHUYECKHUE MPECTABICHUS O BEIIECTBE U XUMHUECKON peaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIME
OCHOBY JIsl TOHUMAaHUS CYIIIHOCTH HAy4YHOW KapTUHBI MUPA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTeJIbHbIE MOTUBBI, HAIIPABJIECHHBIE HA MOJyY€HUE HOBBIX 3HAHUH 1O
XUMHH, HEOOXOIUMBIC I OOBICHCHHUS HAOFOAAaEMBIX POIIECCOB U SBJICHHUH,
MMO3HABATEJIbHON, NMH(POPMAIIMOHHON W YHUTATEIHCKOW KYJIbTYPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSTENIbHONH pabOThl ¢ Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JTUTEPATYPOH, TOCTYITHBIMA TEXHUYECKUMH CPEACTBaMU HWH()OPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  CcaMO00pa30BaHUIO, TMPOEKTHOM U  HUCCIEI0BATEIbCKON
NEeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSI 00y4YEHUS B
JIaJIbHCUIILIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH 3>KM3HH, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HEMpPUSATHE BPEIHBIX MPUBBIYEK (YMOTpeOJIEHUS alKoroJisi, HApPKOTHUKOB,
KypeHHUsI ), HEOOXOAUMOCTH COOIOACHHMSI ITPaBUII O€30MMaCHOCTH IIPU OOpaIlieHuU
C XMMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOU KU3HH,

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuil U TpyAa pa3aIudHOro
poJia, YBaXKEHUE K TPYJly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUSI MPEIMETHBIX 3HAHHMM MO XMMHUU, OCO3HAHHBIA BHIOOD
WHIUBUyAIbHOM TPAEeKTOPUM MPOJOJDKEHHS O0pa3oBaHUA C  y4ETOM
JMYHOCTHBIX MHTEPECOB M CLIOCOOHOCTH K XMMHH, OOILIECTBEHHBIX HHTEPECOB U
HOTPeOHOCTEH, YCHENHOW NPOPECCHOHANBHON JEATEIbHOCTH M Pa3BUTHUS
HEOOXOUMBIX YMEHHI, TOTOBHOCTH aJalTUPOBATHCA B MpodecCHOHATHHOM
cpene;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMYECKU 1IeJIECO00pa3HOE OTHOILIEHUE K MPUPOAE KAK HCTOUHHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
n Oe3omacHOro ooOpasza >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MUECKOMY U MCUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJICHUS
npaBwJl OE30MACHOTO TMOBEACHUSI NpPU paboTe C BEIIECTBAMHM, a TaKXe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YUYEHUU XUMUH, IJI5
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAOIIEH TMPUPOJHOU Cpenou, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHS TJIOOAIBHOTO
XapakTepa 3KOJIOTUYECKUX MPOOJIeM U yTel UX peLIeHHUs TOCPEACTBOM METOI0B
XUMHH, HKOJOTUYECKOTO MBIIUICHHS, YMEHHS pPYKOBOJICTBOBAaTbCS UM B
II03HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIbHOM MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpenIMETHBIX pPE3YyJIbTAaTOB BBIIEIAIOT 3HAUYUMBIC IS
dbopMupoBaHUS MHPOBO33PEHUsI OOICHAyYHbIC TIOHATUS (3aKOH, Teopusl,
OPUHIIUI, TUIIOTE3a, PaKT, CUCTEMA, IPOLECC, SKCIIEPUMEHT U APYTOE. ), KOTOphIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETaxX U MO3BOJISIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O LIEJIOCTHOU
HAy4YHOM  KapTUHE MHpa, M  YHUBEpCalbHble  Yy4yeOHbIE  JIEHCTBHUS



(mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE, PETYISTUBHEIE), KOTOpBIE
obOecrieunBarOT  (HOPMUPOBAHWE  TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NESTEIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS TP OCBOCHUH
3HAHUI: PaCKPBIBATh CMbBICI XUMUYECKUX MOHSATUHN (BBIIACIATH UX XapaKTEPHbIE
PU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C IPYTUMU MOHATUSIMH ), UCTIOJIb30BATh
MOHSTHS JJ11 O0BSICHEHUST OT/ACNIbHBIX (PaKTOB U SBJIICHUM, BHIOUPATh OCHOBAHUS
U KpUTEPUU JIJ1s1 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIH,
yCTaHaBIMBATh NMPUYWHHO-CJICICTBEHHBIC CBS3M MEKIY OOBEKTaMHU HU3yUYCHUS,
CTPOUTH JIOTHYECKHUE pacCykIeHus (MHAYKTUBHBIC, JICAYKTHBHBIC, TIO
aHAJIOTUN), IeJIaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TPUMEHATH B TPOIECCe TO3HAHUS TOHATHS (NIPEAMETHBIC U
METanpeIMETHBIE), CUMBOJUYECKHE (3HAKOBBIC) MOJEIU, HCIOJIb3yeMbIE B
XUMUH, TPeoOpa3oBBIBATh IMHPOKO TMPUMEHSEMBIE B XHMHH MOJICIbHBIC
MIPEACTABICHHS] — XUMHUYCCKHI 3HaK (CHMBOJI DJIEMEHTA), XUMHUIecKas hopmyra
U ypaBHEHUE XUMHUYECKON pEaKIMU — MPH PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJICIBHBIX MPEICTABICHUHN BBISBIISATH U XapaKTEPU30BATh
CYILIECTBEHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICICTBEHHBIC CBSI3U U IPOTUBOPEUUS B M3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIIOIh30BaTh MMOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA
MMO3HAHUS, a TaKK€ B KAa4eCTBE OCHOBBHI I (POPMUPOBAHHS THUIOTE3BI 10
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHU;

MPUOOPETEHUE OMBITA 10 TIJIAHUPOBAHUIO, OPTAaHU3AIMKM W TMPOBEICHUIO
YUYEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM TpoIlecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 Pe3yibTaT, (POopMyInpoBaTh 0000IIECHHS
U BBIBOJIBI IO pe3yibTaTaM MPOBEAEHHOTO OMBITA, MCCIIECIOBAHUS, COCTABIATD
OTUéT O MPOJIeTIaHHOM padoTe.

Pabora ¢ nundopmanueii:

yMEHHUE BBIOMPATh, aHATM3UPOBATH U HMHTEPIPETHUPOBATH MHPOPMAIIUIO
Pa3IUYHBIX BUIOB U (hOPM IIPEICTABICHHUS, TIOTYyYaeMYI0 U3 PA3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAS JIMTEpaTypa XHUMHYECKOTO COJACpKaHUSA, CIPABOYHBIC
mocoOus, pecypcsl MHTEepHETa), KPUTUUECKH OIICHUBATh MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHSTh Pa3IUYHBIC METOJIBI 1 3aIIPOCHI MPU TIOUCKE U 0TOOpE
nH(GOPMAITUM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISI BBITIOJIHCHHUS
y4eOHBIX U IMO3HABATEIIBHBIX 3aJ1a4 ONMPEACIIEHHOTO THTIA, TPUOOPETCHHUE OITBITa
B 00JIACTH HCITOB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,



OBJIQJICHUE KYJbTYpOl AKTUBHOTO UCIIOJIb30BaHUS PA3IMYHBIX IMOUCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (OpMYy MpeACTaBICHUSI
uH(GOPMallMd U WUTIOCTPUPOBATH PEIIaeMble 3a/1a4ydl HECIIOKHBIMH CXEMaMH,
auarpaMMami, IpyrumMu opmamu rpaduKu M 1X KOMOWHAIIASIMH,

YMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B IMpollecce Y4eOHOU W
UCCIJIeI0BATENHCKOM IEATEbHOCTH HH(OPMAIIUIO O BIUSHUH TIPOMBIIIEHHOCTH,
CEJIBLCKOr0 XO35MCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYKAOWIEH MPUPOIHOU
Cpenbl.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIE 1eHCTBUS:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe auayiiora W (WiaM) TUCKYCCHH) IO
CYLIECTBY 0OCYyKIaeMoil TeMbl, (OPMYIUPOBATH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHON 3a1a4H;

YMEHUSL MPEJCTABIATh MOJYYEHHBIE pe3yJbTaThl I03HABATEIbHON
NEATEIbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX; JedaTh IPE3EHTALNIO
PE3yNbTATOB BBITOJIHEHUS] XUMUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOIrO OMBITA,
nabopatopHoil pabOThl MO MCCIEAOBAaHUIO CBOMCTB BEHIECTB, Yy4E€OHOTO
MIPOEKTA);

YMEHHSI y4e€OHOTO COTpYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEJIbHOM M  HUCCIEIOBATEIIbCKON  JIEATEIIbHOCTH IIPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIVIACOBAHUS
no3utuii (00Cyk1eHrs, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JICWCTBUH, ONpPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH PabOTHI U APyTHE).

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHHUE CAMOCTOSITENBHO ONPEAENSITh UEIN AESTENbHOCTH, NIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BEIOUpaATh Hanbosee 3PpGEeKTUBHBIE CIOCOOBI pEeIIEHHS y4eOHbIX
Y TIO3HABATENbHBIX 3a]]a4, CAMOCTOSTEIBbHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBIIOJHEHUU 3aJaHUN C y4ETOM
MIOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX,
OLICHMBATh COOTBETCTBUE IOJIYUEHHOI'O pE3yJIbTaTa 3asBJICHHOW LIEJIA, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPE/JIaraéMbl€ B YCJIOBUHU 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIbHOrO
coJiepKaHus, YCTAHOBJIEHHOTO JaHHOU (enepalibHONM pabouelt mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE O0YYaIOIUMUCS Hay4YHbIe 3HAHMS, YMEHUS U CIOCOObI
nedcTBul, creuuduyeckue Ui TpeAMETHOM 001acTH  «XUMHS», BUIBI
NEATEIBHOCTH 1O TOJYYEHHI0 HOBOIO 3HAaHUS, €ro HHTEpIpeTaluu,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IOHATHHA: aTOM, MOJIEKYJa,
XUMHAYECKUM DJJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHas M
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBast
JI0JIs1 XUMHYECKOT0 JIEMEHTA B COETMHEHUH, MOJISIPHBINA 00BEM, OKCU/T, KUCIIOTA,
OCHOBAHHUE, COJIb, ANIEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKast
peakuusi, KilacCUpUKAIMS peaKui: peakuud COCAUHEHUS, pPEeaKIuu
Pa3NIOKEHMS], pEAKIIMK 3aMEIICHUS, peaKIIiu OOMEHa, HK30- U SHAOTEPMUYECKHE
peaKkimu, TerioBoi 3P ekt peakiuu, siApo aToMa, JIEKTPOHHBIN CIOW aToMa,
aToMHasi opOuTalb, pauyCc aTOMa, XUMUYECKasl CBSA3b, MOJIIPHAsL U HETOJsIpHAas
KOBAJICHTHAs CBA3b, MOHHAS CBA3b, NOH, KATUOH, aHUOH, PACTBOP, MACCOBASI OJIS
BellecTBa (IMPOIIEHTHAs KOHIIEHTpAIKs) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHITHI M NPUMEHSThH
AT TOHSTHS MPU ONUCAHUU BELIECTB U UX MPEBPALICHUMH;

HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JJIS COCTAaBJICHHs (POPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENsATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COEAUHEHUSX,
CTENEHb OKUCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAJICKHOCTD
BEIIECTB K ONPeIeIEHHOMY KJIacCy COeIMHEHUH 1o (opMyJiaM, BUJL XUMUUECKON
CBsI3M (KOBaJEHTHAs U MOHHAs1) B HEOPTaHUYECKUX COCIMHEHUSX;

packpeiBaTh  cMbicn  llepuommyeckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh  I[MOHUMAHUE IIEPUOJMYECKOM  3aBHCHUMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B [leproauyeckoit cucreme, 3aKOHOB
COXpPAaHEHMUSI MAacCChl BEHIECTB, MOCTOSHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOTO
y4eHUs, 3aKOHa ABOTaIpO;

OMKCHIBATh U XapaKTepu3oBaTh TaOIM4Hy0 (hopmy Ilepmonnueckoid cucteMsl
XUMUYECKUX 3JIEMEHTOB: Pa3IMyaTh NOHATHUS «IJIaBHAs Noarpymnna (A-rpynmna)y»
u «noboyHas noarpynna (b-rpymnma)y», maiabie ¥ O0JIbIINE TEPUOIbI, COOTHOCUTH
o0o3HaueHus, KoTopble umeroTcss B Tabmuue «llepmonnueckas cucrema
XUMHUYECKUX 3JiIeMeHTOB /. V1. MeHnneneeBa» ¢ 4MCIOBBIMUA XapaKTEPUCTUKAMU
CTPOECHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l sjipa, 00IIee Ynucio
AJIEKTPOHOB U PACHPEIEICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKUE JIIEMEHThI, HEOPraHMYECKHE BEIlEeCTBa,
XUMHUYECKHE peakluu (110 YUCITY U COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB,
1o TerioBoMy b exTy);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, IOATBEPXIAsi OINKMCAaHWUE TNPUMEPAMU MOJIEKYJIAPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX KAa4YE€CTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3IUUYHBIX
YCIIOBUSIX;



BBIYMCIISITh OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChbl BELIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO 3JIEMEHTa Mo (popMysie COeAMHEHNUs, MaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON
peakuuy;

IPUMEHSTh OCHOBHBIE OIEpAIllMU MBICIUTENBLHON JEATENBHOCTH — aHAllu3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMATHU3aluIo, KIACCU(PUKALHUIO,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3€M — /I U3yU€HHUS CBOMCTB BEUIECTB
U XUMHUYECKMX pEeaKIMi, eCTeCTBEHHO-HAyYHbIE METOJbl IMO3HAHUS —
HAOJIOICHHE, W3MEpPEHUE, MOJIETUPOBAHKUE, OSKCHEPUMEHT (peajbHbI WU
MBICJICHHBIN );

CJIeI0BaTh MpaBWJIaM MOJb30BAHMS XUMHYECKON MOCYI0M U 1abOpaTOpHBIM
000pyIOBaHUEM, a TAKKe IIpaBUiiaM 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUMSIMHU IO BBIINOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIMBITOB IO
MOJYYECHHUIO U COOMpPaHUIO Ta3000pa3HBbIX BEMIECTB (BOJOPOJa U KUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIEH PaCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBAaTh M MPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI IO
pPAcloO3HAaBAHHMIO PACTBOPOB IWIEJIIOYEHM M KHUCJIOT C MOMOIIbI0 HHAMKATOPOB
(;makmyc, henondranent, METHIOPAHK U JPYTHE).

K koHy oOydeHus B 9 kJjacce IpeaMETHBIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy O0OYUaIOIIUXCS YMEHUI:
PAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHATHUH: XUMUYECKHU 3IJIEMEHT,
aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIICHMS, XUMHUYECKas
peaklus, XUMHAYECKasl CBSA3b, TEIUIOBOM 3(P(EKT peakuuu, MoJb, MOJSIPHBIN
00BEM, pacTBOp, dJEKTPOJMUTHI, HEINEKTPOJIUTHL,  BJIEKTPOJIUTHYECKAS
OUCCOLIMAIINS, PEAKUUMM HOHHOrO OOMEHa, KaTalau3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTMMble M  HEOOpAaTUMbIE pEaKIMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUHU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHUE H
BOCCTAaHOBJICHHE,  aJUIOTPONHUs,  aMPOTEPHOCTb,  XMMHUYECKas  CBS3b
(xoBaneHTHas, MOHHAs, METAJUIMYECKAs ), KpUCTAIUINYECKAS PEIIETKA, KOPPO3HS
METAJIOB, CIIaBbl, CKOPOCTh XMMUYECKON PEaKLWH, MPEAEIIBHO JOIMYCTUMAs
koHueHtpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHUYECKUX IMOHATHA U MPUMEHSTH
9TH TOHSTHS MPU ONMCAHUU BEILECTB U UX NPEBPALICHUM;

UCIOJb30BaTh XMMHUECKYI0 CUMBOJIHMKY JJIsi COCTaBJICHUS (POPMYJ BELIECTB U
YPABHEHUN XUMUUYECKUX PEAKLINM;

OMpeNeNsITh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX  Pa3IM4YHOrO0  COCTaBa,  IPUHAUIEKHOCTh  BEIIECTB K
onpenenéHHOMY KJaccy COeAMHEHUM o (opmysaM, BHJI XUMHUYECKOW CBS3H
(xoBanieHTHAas, MIOHHAS, METAJUTMYECKAs ) B HEOPraHUYECKUX COSTMHEHUSIX, 3apsi
MOHAa MO0 XMMHYECKOW ¢opmyse, XapakTep cpelbl B BOJHBIX pacTBOpax



HEOPTaHUYECKUX COSIUHEHUN, THUIl KPUCTAJUTMYECKONW PEmETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cMmbicn [lepmogmueckoro 3akona J[. M. MengeneeBa wu
JTEMOHCTPUPOBATH €T0 MTOHUMAHHUE: OMUCHIBATh M XapaKTEPU30BATh TAOIUIHYIO
dbopmy [leprnoanueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS
«riaBHas noarpyimna (A-rpymmna)» u «nodouynas noarpynna (b-rpymnmna)y, massie
U OoJbIlIME€ TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
NEPUOUYECKON TabynIle, C YUCIOBBIMU XapaKTEpPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsll sjpa, oOllee YUCIO DJIEKTPOHOB U
pacmpenesrieHue UX 1O  JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH  0OIIHe
3aKOHOMEPHOCTH B HM3MCHCHHH CBOWCTB JJEMEHTOB M WX COCAMHCHHHA B
MpejIesiax MajbIX MePHUOJI0B U TIIABHBIX TOATPYII C YIETOM CTPOSHUS UX ATOMOB;
KJIacCU(PUITMPOBATh XWMHUYCCKHE DJICMECHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHE peakuy (TI0 YUCITy M COCTaBy YYACTBYIONIUX B PEaKIIMU BEIIECTB,
o TerioBoMYy 3(DQeKTy, MO HM3MEHEHHUIO CTEMCHEW OKUCICHUS XUMUYCCKUX
3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIHE U CIEU(DUUECKUE XUMUUECKHUE CBOMCTBA
OPOCTBIX U CJOXKHBIX BEIIECTB, TMOATBEpXKIas ONUCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
COCTaBJISITh YPABHEHUS DJIEKTPOJUTUYECKON JUCCOIMAIIMK KUCIIOT, MIeIoYe U
COJIeH, TIOJMHBIE U COKpAalI€HHbIC YpPaBHEHUS pEaklUil HOHHOTO OOMeHa,
ypaBHEHUS peaKInii, MOATBEPKIAIONIUX CYIIECTBOBAHWE T€HETUUECKOU CBSA3HU
MEXIy BEIIECTBAMH PA3JINYHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
MOCPEACTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH MPOTEKAHNS XUMUYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;
BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJIF0 XUMUYECKOTO AJIEMEHTA M0 (OopMyJie COEAMHEHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKON
peakiuy;

coONo/IaTh TpaBuia IMOJIb30BAHUS XHMHUYECKOW TOCYI0M M JabopaTOpHBIM
00opyI0BaHUEM, a TAKXKE MPaBHIIa 0OpAICHUS C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XMMHYECKHX OIBITOB IO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKHUCIIOTO
rasa);

IIPOBOJUTL PEAKIMK, IOATBEPKIAAIONINE KAYeCTBCHHBIM COCTAaB Pa3TUYHBIX
BCIIECTB: PACTIO3HABATH OIBITHBIM ITyTEM XJIOPHUI-, OPOMH/I-, HOIUA-, KapOOHAT-
, docdar-, crmkar-, cyiabhar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHUSI U HOHBI
M3YYCHHBIX METAJUIOB, PUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAaHUIECKUX
BCIIECTB;



MPUMEHSTh OCHOBHBIE OINEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, OOOOIICHWE, CUCTEMATH3AIMIO, BBISIBICHUE NPHUYUHHO-
CIEACTBEHHBIX CBSI3€H — JJISI WM3YUYCHHsS] CBOMCTB BEIECTB M XUMHUYECKHUX
peakiuii, €CTECTBEHHO-HAYYHbIC METO/bI MO3HAHUS — HAOIIOCHUE, U3MEPEHNUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosimuecTBo 4acoB
Ne HaunmenoBanue pasjieiios JIEeKTPOHHBIE (uudposbie)
n/n | ¥ TeM NPorpamMmbl Bcero KonTpousubie IlpaxTiiecKkne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. IleppoHayaibHble XUMHYECKHE NOHATHS
Xumusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS u| g 2 bubnmmoreka [HOK
' MPAKTUYECKOU https://m.edso0.ru/7f41837c
JIESITEIbHOCTH YEJIOBEKa
12 BemectBa U XuUMHYECKHE 15 1 bubmanoreka [HOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Pa3nes 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopon. 6 bubnuotexa I[HOK
’ [Moustre 06 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue ol g 1 1 bubnuortexa [HOK
' KHCJIOTaxX M COJIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. Ilonsitue 5 1 1 bubnuoteka I[HOK
' 00 OCHOBaHUSIX https://m.edso0o.ru/7f41837c
20 | oo | 11 ) ) Bubmrorera oK
' p - https://m.edsoo.ru/7f41837c
COEJIMHEHUN
Hroro mo pasneny 30

Paznen 3. Ilepuoaunyeckuii 3akon u Ilepmonnueckasi cucrema xumudeckux iemeHToB /I, U. MenneneeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pPeaknuu



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

[lepuonuueckuii 3akOH W
Ilepuonnueckass cucrema

3.1 | xumuueckux snemeHntoB J[. | 7 Bubmiorexa HOK
' ) https://m.edsoo.ru/7f41837¢c
N. MenneneeBa. Ctpoenue
aroma
Xumuueckas CBSI3b.
39 OKHCITUTENTBHO- 8 bubnuoreka [HOK
' BOCCTaHOBUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakuuu
bubmnoreka [HOK
Hroro o pasneny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmoreka HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMHECTBO YACOB 68

110 ITPOTPAMME



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

9 KVIACC

KoanuyecTBO 4acos

Ne HaunmenoBanue pasjieiios K = DJIEeKTPOHHBIE (uudpossbie)
n/n | ¥ TeM NPorpamMmMbl Bcero OHTPOJILHBIC PaKTHIeCKne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. BemecTBo M XMH4YecKHe peakiiun
IT 0
11 [amanii ocuommix | 5 ) Bubmrorera oK
' https://m.edso0.ru/7f41a636
paszenoB Kypca 8 kiacca
O
1.2 3ai<}(1)(1){]i)}1f/fée HOCTHU 4 bubmorexa HOK
' P . https://m.edsoo.ru/7f41a636
XUMHUUYECKHUX PEAKINM
DIIEKTPOTUTHIECKAS
13 |Auccouuanys. 8 1 1 bubnuortexa [HOK
' XWMHUYECKHE pEaKuud B https://m.edsoo.ru/7f41a636
pacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemeraabl 1 HX coeINHEHUS
OOmast  xapakTepucTHKa En6morexa LIOK
2.1 XHMUYECKHX  JJIEMEHTOB | 4 1 ]
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OOmast  xapakTepuCTHKa
29 XHMHYECKHX  OJIEMEHTOB | o bubnuoreka [HOK
' VIA-rpynnel. Cepa u eé https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO6mass  xapakTepHCTHKa
53 | XMMHMUECKHX  DJIEMEHTOB | 1 1 bubmmoreka HOK

V A-rpymmesl. A3ot, pocdop
1 UX COCANHCHUA

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO0mass  xapakTepuCTHKa

04 |XMMHUECKMX — DIEMEHTOB | g 1 bubnuoreka [HOK
' IVA-rpynnel.  Yriiepon u https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCIUHECHHUS
Hroro no pazueny 25
Pazjnen 3. MeTtasibl U MX COeIMHEHUS
N bubnmmoreka [HOK
3.1 Obmue croiicTsa MeTaIos | 4 https://m.edso0.ru/7f41a636
32 Baxueiime MeTamuibl U UX 16 1 bubnmmoreka [HOK
' COCTMHEHUS https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Paznen 4. Xumus u okpyxaionias cpeaa
41 BemectBa u marepuansl B 3 bubnmnoreka I[HOK
' JKU3HU YEJI0BEKA https://m.edso0.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE BpeMms 3 Bubmiorexa HOK
p P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 68 45

110 [TPOIT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne
e, Hara uudposkie
Il eMa ypoka Beero KonTposabHubie IIpakTnyeckue W3yueHus 0GpazoBaTeIbHbIC
n padoThI padoThI pecypebi
[Ipenmer xumuu. Ponp xumuum B brbmiorexa LIOK
1 | 1 04.09.2023 https://m.edsoo.ru/ff0d210
KU3HU YenoBeka. Terna u BelecTa c
[lonstTe o Meromax MO3HAHHS B Enbmorexa LHOK
2 1 06.09.2023 https://m.edsoo.ru/ff0d227
XUMHH o
IT 0 Ne 1
«IPIaI;::;ZCK:gOTHpBaHZ;?) aTOOI/II/I U Enbmorexa HOK
g | ¢ PaBlAp Patop 1 1 11.09.2023 | https://m.edsoo.ru/ff0d23d
MIPUEMBI oOparieHus c c
71a00paTOPHBIM 000PYIOBAaHUEM -
Yuctele BemecrBa U CMecH Enbmorexa HOK
4 . 11 13.09.2023 https://m.edsoo.ru/ff0d26¢c
Crioco0bl pazfeneHust cMmecei a
[IpakTnueckass pabora Ne 2 bubnuoreka [MOK
5 | «Pa3nenenue cmeceit (Ha mpumepe | 1 1 18.09.2023 https://m.edsoo.ru/ff0d28c
OYMCTKH MOBAPEHHOMN COJIN)» 8
bubnmmoreka HOK
6 | ATOMBI U MOJIEKYJIbI 1 20.09.2023 https://m.edsoo.ru/ff0d2a6
c
bubnuoreka HOK
7 | MMIMECKHE OTEMEHTEL SHAKIL | 25.09.2023 | https://m.edsoo.ru/ff0d2be
(CHMBOJIBI) XUMHUYECKUX 3JIEMEHTOB 3
8 | [IpocThie U CIOXKHBIE BEIIECTBA 1 27.09.2023 bubmoreka LOK

https://m.edsoo.ru/ff0d2a6



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

c

bubnuoTeka [HOK

9 | ATOMHO-MOJIEKYJISIPHOE YUCHHE 02.10.2023 https://m.edsoo.ru/ff0d2d5
0
3akoH MOCTOSTHCTBA ~ COCTaBa
1 | BemectB. Xumwuueckas ¢Hopmya. 04.10 2023 bubnmnoreka [HOK
0 | BaJleHTHOCTH aTOMOB XUMHYECKHX o https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
1 OrHocuTenbHas aTroMHas Macca. bubanoreka HOK
1 OTtHOCHTENbHAS MOJICKYJIsIpHAs 09.10.2023 https://m.edsoo.ru/ff0d323
macca C
1 | MaccoBas  Jonsl  XHMHYECKOTO bubmiorexa LOK
11.10.2023 https://m.edsoo.ru/ff0d350
2 | oneMeHTa B COCIMHECHUHU c
bubmmoreka [HOK
L | Kommuectso  Bemectsa. Mo 16.10.2023 https://m.edsoo.ru/ff0d523
3 | Monsipuas macca 0
1 | ®usnueckue u XUMHUYECKHE 18.10.2023 bubnmmoreka [HOK
4 | sBneHust. XuMUYecKasi peakius T https://m.edsoo.ru/ff0d37fa
1 |IlpusHaku W YCIOBUS TPOTEKAHUS bubnmorexa OK
. 23.10.2023 https://m.edsoo.ru/ffod3al
5 | XUMHUYECKUX peakiuit 5
1 | 3akoH coxpaHEHUs MacChl BEIIECTB bubmnorexa HOK
' 25.10.2023 https://m.edsoo.ru/ff0d3b8
6 | Xumuueckue ypaBHEHUS 3
1 Beruncnenus KoaudecTBa, MacChl bubnmmoteka HOK
7 | pemectsa 1o YpaBHEHUSIM 06.11.2023 https://m.edsoo.ru/ff0d570
XUMHYECKUX PEAKIU 8
1 | Knaccudukanus XUMHYECKHX 08.11.2023 bubnuoreka I[HOK
8 | peakuuii (coenuHeHwMs, T https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

pasyIoKeHUsI, 3aMEICHUsI, 0OMEHA)

1 M. B. JloMOHOCOB — yY&HBIN- bubnuoreka [HOK
g |>PHUMKIONEHCT. O06o0menue u 13.11.2023 https://m.edsoo.ru/ff0d40c
CHCTeMaTH3alus 3HaHU 4
5 Kontposnbnas pabora Nel mo teme bubnuoTeka [HOK
0 «BemectBa " XHUMHUYECKHE 15.11.2023 https://m.edsoo.ru/ff0d429
pEeaKIyn» 0
5 Bo3znyx — cmech raszos. Cocras bubnuoreka I[HOK
1 | Bo3myxa. Kucnopox — snement u 20.11.2023 https://m.edsoo.ru/ff0d448
npocroe BeniectBo. O30H e
dusnyeckue " XHMHUYECKHUE
. bubnmmoreka [HOK
2 | cBoiicTsa  kucoponia  (peaxuui 22.11.2023 https://m.edsoo.ru/ff0d461
2 | okucnenus, roperue). Ilonstue o6 4
OKCHAaX B
2 Crioco0Obl TOJIy4eHHST KHUCIOpOoaa B bubnuoteka [HOK
3 71a00paTOPUM U MPOMBILIUIEHHOCTH. 27.11.2023 https://m.edsoo.ru/ff0d497
IIpuMeHeHne Kucnopoaa a
TemnoBoit  3ddexT Xumuyeckoi
o | peakuum, MOHSITUE 0 bubnnoreka I[HOK
4 | TEPMOXMMHHYECKOM ypaBHEHHUH, 29.11.2023 https://m.edsoo.ru/ff0d479
9K30- U SH/IOTEPMHUYECKHUX 0
peaKImsIx
2 TomnuBo (HedTh, Yyroib U MeTaH). bubnuoreka [HOK
5 3arps3HeHue Bo3/1yXa, CIocoObl €ro 04.12.2023 https://m.edsoo.ru/ff0d4c4
IIpeIOTBpaIlCHUs a
2 IIpakTruyeckas padora Ne 3 o reme bubnuoreka [HOK
5 «ITomyuenue u cobupanue 06.12.2023 https://m.edsoo.ru/ff0d4ae
KHCJIOPO/a, N3yYCHHE €T0 CBOMCTBY» 2
2 | Bomopon — »neMeHT M MpocToe 11.12.2023 bubnuoreka I[HOK
7 | BemecTBO. HaxoxaeHnue B mpupoje o https://m.edsoo.ru/ff0d4dd



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
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0

5 duznyeckue u XUMHYECKHE bubnuoreka [HOK
8 cBoiicTBa Bojaopojaa. [IpumeHeHHe 13.12.2023 https://m.edsoo.ru/ff0d4dd
BOZOPOJA 0
2 bubnuoreka [HOK
9 [ToHsATHE O KHCIOTAX U COJIAX 18.12.2023 https://m.edsoo.ru/ff0d50d
2
bubnuoTeka [HOK
3 | Criocodul momyuerms Bo1opona B 20122023 | https://m.edsoo.ru/ffodAdd
0 | maboparopuu 0
3 bubnuoTeka [HOK
1 KonTposbHas padoraNe2 25.12.2023 https://m.edsoo.ru/00adb33
C
3 Eﬁaﬁmqf{;m pa6nOTa Ngcigao amio 27122023 | bubmiorexa HOK
2 OTIYACHHe P o https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, H3YUCHHE €TI0 CBOHCTRBY
. . bubmmoreka [HOK
3 | Momsprerii 00wém rasos.  3akon 10.01.2024 | https://m.edsoo.ru/ff0d542
3 | ABorazapo e
3 Breruucnenuss o0béma, KOIMYeCcTBa bubnuoTeka [HOK
4 | BEUIECTBA ra3a 110 €ro M3BECTHOMY 15.01.2024 https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA WU 00BEMY 0
g[S o o e oo 1ox
P peaxil . 17.01.2024 https://m.edsoo.ru/ff0d570
5 |3akoHa OOBEMHBIX  OTHOIICHHUI 3
ra3oB 8
3 | ®usnueckue u XUMHYECKHE BrbmroTeka HOK
9 22.01.2024 https://m.edsoo.ru/ff0d587
6 | cBolicTBa BOJBI a
3 | CocraB ocHoBanuii. [lonsarue 00 24.01.2024 buGmnorexa HOK

https://m.edsoo.ru/ff0d59e



https://m.edsoo.ru/ff0d4dd0
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/00adb33c
https://m.edsoo.ru/00adb33c
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
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

7 | uagukaropax 2
Bona KaK pacTBOPHUTEIb.
bubnuoreka HOK
3 | Hacoimenneie M HeHachIICHHbIC 29.01.2024 | https://m.edsoo.ru/ff0d5b4
8 | pacTBOpHI. MaccoBas JIOJIS 0
BEILIECTBA B PacTBOPE _
[TpakTuueckast padora Ne 5 o Teme
3 «I—I:I)pI/IFOTOBJ'IeHEG pacTBOpPOB  C bubmzoreka LOK
. . . 31.01.2024 https://m.edsoo.ru/ffod5eb
9 | ompenenéHHON MaccoBOW  JIoJiei 3
pPacTBOPEHHOTO BEIICCTBAY -
S bubnuoTeka [HOK
4 | Kourpomsias pabora Ne3 no reme 05.02.2024 https://m.edsoo.ru/ff0d634
0 | «Kucnopon. Bomopoxa. Boga» 5
. bubnunoreka [IOK
4 | Owemet: coctap, knaccupuicanis, 07.02.2024 | https://m.edsoo.ru/ff0d664
1 | HomeHKIJaTypa o
4 [Tonyuenne " XUMHYECKHE bubnuoreka [MOK
p CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX 12.02.2024 https://m.edsoo.ru/ff0d664
aM(OTEPHBIX OKCHJIOB €
) bubnuoreka I[HOK
4 | Ocosarus; coctas, 14.02.2024 https://m.edsoo.ru/ff0d67c
3 | kmaccudukanys, HOMEHKIATypa a
bubnmmoreka HOK
j HonqueHHe o XunMiTHeCKie 19.02.2024 https://m.edsoo.ru/ff0d67c
CBOWCTBa OCHOBAaHMIA 3
4 | Kuciotsl: cocTaB, Kiaccudukarms, 21.02.2024 bubnuoteka HOK
5 | HOMEHKJIaTypa T https://m.edsoo.ru/ff0dfee2
4 | Ilomyuyenue u XUMHYECKHE 26.02.2024 bubnuoreka I[HOK
6 | cBOMCTBA KMCIIOT T https://m.edsoo.ru/ffOdfee2
4 | Comu (cpenHue): HOMEHKIATYpa, 28.02.2024 bubnuoteka [HOK
7 | cmocoObl TMOJy4eHHs], XUMHUECKHE T https://m.edso00.ru/00ad947
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CBOICTBa

4

[Ipaktnueckas pabora Ne 6.

bubnuoreka HOK

4 | Pemenue KCTICPUMEHTAILHBIX 04.03.2024 https://m.edsoo.ru/00ad9b7
8 |3amau nmo teme «OCHOBHBIE KJIacChl c
HEOPraHWYECKUX COEAUHEHUI -
4 ['enetnueckas CBSI3b MEXIY bubnmnoreka [HOK
g |Knaccamu HEOPraHMYECKUX 06.03.2024 https://m.edsoo.ru/00ad9a5
COCIMHEHHNH 0
5 | OOoOmenne u cucreMaTu3alus bubnmorexa LOK
. 11.03.2024 https://m.edsoo.ru/00ad9ch
0 | 3nanuit 5
5 Kontponbuas pabota Ned mo teme bubnuoTeka LHOK
1 "OCHOBHBIE KJIACCHI 13.03.2024 https://m.edsoo.ru/00ad9el
HEOPraHWYECKUX COCTUHEHHUN" a
5 IlepBble MONBITKK Kiaccu(UKALUU bubnuoreka [MOK
o | XMMHHECKHX DIIEMEHTOB. [Tonsitre o 18.03.2024 https://m.edsoo.ru/00ad9off
Tpynmnax CXOJHBIX SJIEMEHTOB a
I o
g [Momoneme pomorss 110K
p 20.03.2024 https://m.edsoo.ru/00ada52
3 | xumuyeckux onemeHtoB J[. W. c
MenzeneeBa _
5 bubnmmoreka HOK
4 [Tepwoapl, TPYIIITEI, TOATPYIIIBI 01.04.2024 https://m.edsoo.ru/00ada52
c
5 | Ctpoenue aTOMOB CocraB bubmnorexa HOK
) 03.04.2024 https://m.edsoo.ru/00ada34
5 | atomHBIX siaep. M3oTombl 5
5 CtpoeHue 3IEKTPOHHBIX 000JI0YEK bubnuoteka [HOK
6 |@TOMOB dJIeMEHTOB [lepnoanueckoit 08.04.2024 https://m.edsoo.ru/00ada6b

cuctemsl J[. 1. MenaeneeBa

c
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Xap AKTCPUCTHUKA XHUMHYECKOI'O

bubnuoreka [HOK

S |oneMeHTa 110 ve ro TOJOKEHIIO B 10.04.2024 https://m.edsoo.ru/00ada82
7 | [lepponuueckoii cucreme J[. U. 4
Menneneesa _
11
; | e Deomecors o Busmora 0K
JUIA P YK .. pv T 15.04.2024 https://m.edsoo.ru/00ada96
8 | . MenneneeB — y4€Hblii, megaror o
U TPakIaHUH -
5 | DNeKTpoOTPHUIIATEILHOCTh ATOMOB bubinorexa HOK
17.04.2024 https://m.edsoo.ru/00adaab
9 XUMHUNYCCKHUX DJICMCHTOB 8
6 bubnmmoreka [HOK
0 HMoHHag xuMuueckas CBI3b 22.04.2024 https://m.edsoo.ru/00adac3
4
6 | KoBameHnTHas MOJISIpHAS bubanorexka HOK
24.04.2024 https://m.edsoo.ru/00adaab
1 | xumuyeckas CBs3b )
6 | KoBanenTHas HETIOJISIpHAsT bubnmorexa HOK
29.04.2024 https://m.edsoo.ru/00adaab
2 | xumMuyeckas cBA3b 9
6 bubnuoreka HOK
3 CreneHp OKUCIEHUS 06.05.2024 https://m.edsoo.ru/00adae2
8
6 | OKHCIHTEIBHO- BrbmroTeka HOK
08.05.2024 https://m.edsoo.ru/00adb07
4 | BOCCTaHOBHUTEJIbHBIC PEAKIUH 5
6 bubnuoreka HOK
5 OKXUCIIUTENIN U BOCCTAHOBUTEIU 13.05.2024 https://m.edso0.ru/00adb07
6
6 | KontponpHast pabora Ne5 mo teme 15.05.2024 bubnuoreka [TOK
6 | «CtpoeHme aroma. XUMHUYECKAs T https://m.edsoo.ru/00adb48
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CBA3b»

6

bubnuoreka LHOK

6 | Pescpsubiii ypox. 0696meHHe 1 1 22.05.2024 https://m.edsoo.ru/ff0d61c
7 | cucremarusanus 3HaAHUH 6

. bubnuoTeka [HOK
6 | PescpsHbiii ypox. 0696meHHe 111 25.12.2023 https://m.edsoo.ru/00ad9ch
8 | cucremaruzauus 3HaHMIL 5
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
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9 KVIACC

e KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
11/- Tema ypoka Hata uHgponbie
I yp Bcero KonrpousHbie TlpaxTadeckue U3ydeHust o0pa3oBaTejibHbIE
padoTbI padoThbI pecypebi
Ilepunonnueckuit 3aKOH.
[Tepuonnueckas cucreMa bubnuorexa LHOK
! XAMHYECKUX 3JIEMEHTOB JI. ! 04.09.2023 https://m.edsoo.ru/00adb59
H. Meunneneena
3aKOHOMEPHOCTH B
M3MCHCHUH CBOMCTB bubnuoreka [HOK
2 XUMHUYECKUX 3JIEMEHTOB 1 07.09.2023 https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOJIOB
Knaccudukanms u
bubmuorexa [HOK
3 | nomemknarypa 1 11.09.2023 https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Bunnl xumuueckou cBsI3U U
bubmuorexa [HOK
4 TUIBI KpUCTaJUTHUeckux | 1 14.09.2023 https://m.eds00.ru/00adbach
pemeToK
KonTponbnas padora Nel mo
TeMe «[ToBTOpEHUE u
5 | yrnybOnenue 3HaHui | 1 1 18.09.2023
OCHOBHBIX Pa3/eiioB Kypca 8
KJ1acca
Knaccudukamms
. bubnuoteka LHOK
6 | xumuyeckux peakuuid 1o | 1 21.09.2023 https://m.eds00.ru/00adbcb0
pa3IMYHBIM IPU3HAKAM
7 [TonsiTue 0 CKOPOCTH | 4 25.09 2023 bubnmoreka [HOK

XAMHYECKON peakuu.

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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IlonssTHE O TOMOISHHEIX H
T'CTCPOTCHHLIX PCAKIUAX

Ilouatne 0 XUMHYECKOM
PaBHOBECHH. ®DaKTOopHl,
BIIMSIIOIIME HA  CKOPOCTh

bubnuoreka LHOK

8 XUMHYECKOW  peakluu U 28.09.2023 https://m.edsoo.ru/00adc28c
[IOJIOKEHUE XUMHYECKOT'0
paBHOBECHS
OKHUCIIUTENBHO-
bubnuoreka [HOK
9 BOCCTaHOBUTEIIbHBIE 02.10.2023 https://m.edsoo.ru/00adcade
peaKInH
Teopusi 3IEKTPOIUTHUECKOMN
bubmnoreka [HOK
10 | nuccoumanuu. CuiapHble U 05.10.2023 https://m.eds00.ru/00adcd68
ci1a0bIe AJICKTPOIUTHI
. bubnuoreka HOK
11 | MoHHBIC ypaBHEHUS peaKiiuit 09.10.2023 https://m.eds0o.ru/00add448
XUMHYECKHUE CBOIICTBa
KHUCJIOT U OCHOBAHHUH B CBETE
. bubnuorexa [HOK
12 | mpezcraBnenmit . 06 12.10.2023 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON
IUCCOLIMAIINU
XUMHYECKHUE CBOIICTBa
coiei B CBETE
. bubnuoteka [HOK
13 | npencrasnenmuit o 06 16.10.2023 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON
IUCCOLIMAINU
. bubnuoreka HOK
14 | TToHsiTHE O TUAPOIU3E COJICH 19.10.2023 https://m.eds00.ru/00addod4
15 Kontponbnas padbora Ne2 mo 26.10.2023 bubnmoreka [HOK

TeMe «DJIEKTPOIUTHYECKAS

https://m.edso0.ru/00addecO
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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aucconyanus. XUMHUYECKUe
peaxkiuy B pacTBOPAX»

[Tpaktuyeckas padora Ne 1.

bubnuoreka [HOK

16 | «Pemenne 06.11.2023 https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 32124
O06o01eHne u bubnunoreka ILHOK
17 cUCTeEMaTH3alusl 3HaHUH 09.11.2023 https://m.edsoo.ru/00addd12
OO6mras XapaKTEePUCTUKA
bubmnoreka [HOK
18 ranoreHoB. XumMuueckue 13.11.2023 https://m.edsoo.ru/00addfe?
CBOMCTBA Ha IIPUMEPE XJI0pa
XJI0pOBOJOPOI. Consnas
KHUCJIOTA, XUMHYECKHE bubnuoreka [HOK
19 CBOIICTBA, MOJIyYEHHUE, 16.11.2023 https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[TpakTnueckast padora Ne 2
o TEME «[lonyuenue bubnmnoreka [HOK
20 COJITHOM KHCJIOTBI, U3y4YECHUE 20.11.2023 https://m.edsoo.ru/00ade348
€€ CBOWCTBY»
Brrancnenus o ypaBHeHUSIM
XUMHYECKHX pEaKIHi, eciu bubnuotexa I[HOK
21 OOUH W3 pEareHTOB IaH B 23.11.2023 https://m.edsoo.ru/00ade488
M30BITKE
OGmas XapaKTePUCTUKA bubnmnoreka [HOK
22 s5eMeHTOB VIA-rpynmbl 27.11.2023 https://m.edsoo.ru/00ade64a
AnoTponHbie
MoauUKaITII CepBL.
N bubnuorexa [HOK
23 HaxomﬂeHIEe ceppl U €€ 30.11.2023 https://m.edsoo.ru/00ade64a
COCIMHEHUN B  TIPHUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI
24 | CepoBogopo, CTpOCHHUE, 04.12.2023 bubnuoteka IHOK



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

bu3HMYeCKHe U XUMHUYCCKHE
CBOWCTBA

https://m.edsoo.ru/00ade802

Oxcunel  cepel.  CepHas
KUCIIOTA, (U3UYECKHE W

bubnuoreka [HOK

25 XUMHYCCKHE CBOICTBA, 07.12.2023 https://m.edsoo.ru/00adea28
MIPUMEHCHUE
XHUMHYECKUE peaKIu,
JeKaITIe B OCHOBE
MIPOMBIIIUICHHOTO  CcIocoba
. bubnuoreka [HOK
26 | moMy4YeHHs CEPHOM KUCIOTHI. 11.12.2023 https://m.edsoo.ru/00adecga
XUMHYECKOE  3arpsA3HEHHUE
OKpY>Karole cpeasl
COCTMHCHUSIMU CEPbI
27 Brruncnenue MmaccoBoi 107U 14.12.2023 BI/I6J'.II/IOTGKa [HOK
BBIX0/Ia IPOJIYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
Ob6mas XapaKTepUCTHKA
HIIEMEHTOB VA-Tpynmsbl.
bubmunorexa [HOK
28 | A30oT, pacmpocTpaHEHHE B 18.12.2023 https://m.edsoo.ru/00adeeas
npuponae, ¢GuzMuUecKue U
XUMHYECKHE CBOMCTBA
bubmnoreka [HOK
29 | AsoTHas KuCIIOTa 21.12.2023 https://m.edsoo0.ru/00adf306
bubmmoreka HOK
30 | KorrpomsHas pabora Ne 3 25.12.2023 https://m.edsoo.ru/00adach?
AMMuak, ero Qusudeckue u
’ . bubauoteka LHOK
31 | xumMHyeckue CBOIICTBA, 28.12.2023 https://m.eds00.ru/00adf004
MOJTy4YeHUE ¥ IPUMEHEHHE
[Tpaktuyeckas pabdora Ne 3
32 |mo  Teme «[Tomyuenne 11.01.2024 bubmmorexa HOK

aMMUakKa, N3YUCHUC €ro

https://m.edsoo.ru/00adf180
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CBOMCTBY»

Hcnonb30BaHUEe HUTPATOB U
COJIEM aMMOHUS B KauecTBE
MUHEpaIbHBIX  yIOOpECHHH.

bubnuoreka [HOK

33 XHUMHYECKOE  3arpsi3HECHUE 15.01.2024 https://m.edsoo.ru/00adf518
OKpYyKarolien Cpelbl
COCJTMHEHUSIMU a30Ta
®ochop. Oxcun docdopa
(V) u dochopnas kuciora, bubnuorexa [HOK
34 ¢uznyeckue M XHUMHUYECKUE 18.01.2024 https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIyYEeHUE
Hcnonb3oBanue dochaTor B
Ka4yeCcTBe MUHEPATBHBIX
. bubnuoreka [HOK
35 yz[06peHI/II/VI. 3arpsi3HeHUE 22.01.2024 https://m.eds0o.ru/00adfc20
MIPUPOJTHOM CpeIbI
dbocharamu
VYrnepon, pacrnpocTpaHeHue
bubmunorexa [HOK
36 | B mpupoe, (bequCKHe 1 25.01.2024 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Okcugel  yrieponma,  HX
du3HYeCKne M XUMHUYECKUE
37 | cBoiicTBa.  DKOJOTHYECKHE 29.01.2024 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/00adfebe
mpoOJEMBbI, CBSI3aHHBIE C
okcuioM yriepoaa (1V)
N bubnuorexa [HOK
38 | YrosbHas KUCIIOTa U €€ COH 01.02.2024 https://m.eds00.ru/00ae006c
[Tpaktuueckas pabdora Ne 4
o TeMe "l[Monyuenune bubnmnoreka [HOK
39 YTIIEKHUCIIOTO rasa. 05.02.2024 https://m.edsoo.ru/00ae027e

KauecTBeHHass peakuusi Ha
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https://m.edsoo.ru/00adfebe
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KapOoHaT-HOH"

HCpBOHa‘IaJIBHBIG IIOHATHUA

bubnuoreka LHOK
40 | o0 opraHMYECKUX BEIIECTBAX 12.02.2024 https://m.edsoo.ru/00ae054e
KaK O COCIMHEHUSX YIiiepoaa
. bubnuoreka LHOK
41 | KpemHuii u ero CoOeIMHEHUS 15.02.2024 https://m.eds00.ru/00ae080a
[TpakTiueckast padora Ne 5.
Pemenne
SKCHEPUMEHTAIBHBIX  3a]a4 bubnuorexa LHOK
42 nmo teme  «Baxneime 19.02.2024 https://m.edsoo.ru/00ae0bf2
HEMETaJLIbI u ux
COCTMHCHUS
KonTponbnast padota Ned4 no
TeMe «Baxxueimue bubnuoreka HOK
43 HEMETAJLITBI u 150:¢ 22.02.2024 https://m.edso0.ru/00ae0el8
COCTMHCHUS)
Ob6mas XapaKTepUCTHKA
XUMHUYECKHX DJIEMEHTOB —
METauIoB. MeTamndecKas
bubnuoreka HOK
44 | cBam3p WH MeTanniecKas 26.02.2024 https://m.eds00.ru/00ae103e
KpUCTAIJIMYECKas pemeéTKa.
duznveckue CBOMCTBa
METaJIOB
XUMUYECKHUE CBOICTBa
METAJIIOB. bubnuoreka HOK
45 ONEKTPOXUMHYECKUH  pAl 29.02.2024 https://m.eds0o.ru/00ae1156
HaIPSDKEHUN METaJNIOB
OO61mue crnocoObl MOTyYeHus
46 | meTamios. CnaBbl. 04.03.2024 bubmmorexa HOK

Brruncnenus no ypaBHeHUsIM

https://m.edsoo.ru/00ae1156
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XUMHYCCKHX pCaKHHﬁ, cClin
OJJWH us3 PCarcHTOB
COJACPKHUT IPUMECHU

[Tonsitue 0 KOppO3Uu

bubnuoreka [HOK

47 METAJUJIOB 07.03.2024 https://m.edso0.ru/00ae1278
bubnuorexa [HOK
48 | leno4nble MeTaLIbI 11.03.2024 https://m.eds00.ru/00ae14b2
Okcuapl W TUOPOKCUIBI bubnmnoreka [HOK
49 HATpUsl U KaJus 14.03.2024 https://m.edsoo.ru/00ae14hb2
[[lemouHO3EMENBHBIC
. bubnuorexa [HOK
50 METAILIBL = Kallblul - 1 18.03.2024 https://m.edsoo.ru/00ae15e8
MarHui
Baxmneiiue COEJIMHEHUS bubnmmoreka [HOK
o1 KaJIbIIUS 21.03.2024 https://m.edsoo.ru/00ael5e8
5o | Q0o0uenne o 01.04.2024
CHUCTEeMaTH3aIus 3HAaHUI
JKEcTKoCTh BOJIBI M CITOCOOBI bubnmmoreka [HOK
53 €€ yCTpaHEHHUsI 04.04.2024 https://m.edso0.ru/00ae1886
[TpakTnueckast pad6ora Ne 6
g e bubmuorexa [HOK
54 | mo Teme %KGCTKOCTB B(')'I[LI u 08.04.2024 https://m.edsoo.ru/00aelae8
METOJTBI €€ YCTPaHCHHUS
N bubmmoreka IHOK
95 | AmonyHui 11.04.2024 https://m.edsoo.ru/00aelc64
AmMdoTtepHbie CBOMCTBA bubnuoreka [HOK
56 OKCHJIa U THIPOKCHUIA 15.04.2024 https://m.edsoo.ru/00aelc64
bubnuorexa [HOK
57 | Keneso 18.04.2024 https://m.edso0.ru/00ae1d86
58 OKcupl, THAPOKCHIBI U COJTHA 22 04.2024 bubnuorexa [HOK

xenesa (1) u xenesa (111)

https://m.edso0.ru/00ae35e6



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

59

0O0001mmenue u
cucTeMaTu3alus 3HaHui

25.04.2024

60

[Tpaktuyeckas pabora Ne 7.
Pemrenne

OKCIIEPUMEHTATBHBIX  3a7a4
(0] TEME «Baxknaenmme
METAaJIJIbI U UX COEIUHCHUS

29.04.2024

bubnuoreka LHOK
https://m.edsoo.ru/00ae3de8

61

Bpluncnenus no ypaBHeHHUIM
XUMHUYECKHUX PEaKLMH, eclu
OIMH U3 pPEarecHTOB JaH B
U30BITKE WJIU  COJAEPKUT
[IPUMECH. Beruncnenus
MaccoBOM  JOJM  BBIXOJA
IIPOJIYKTA PEaKLIUH

02.05.2024

bubmnoreka [HOK
https://m.edsoo.ru/00ae1750

62

0O0001meHne u
cUCTEMATH3aLUs 3HAHUN

06.05.2024

63

KonrtponsHas pabora Ne5 mo
TeMe «BaxHenmme MeTauibl
Y UX COCTMHEHUS»

06.05.2024

64

BemecTtsa u marepuansl B
OBCEIHEBHON JKU3HHA
yeJIoBeKa

13.05.2024

bubmuorexa [HOK
https://m.edsoo0.ru/00ae3f50

65

XUMHUECKOE  3arpsi3HEHUE
OKPYKaIOIIEeH Cpeibl

16.05.2024

bubmmoreka HOK
https://m.edsoo.ru/00ae4270

66

Ponep xmMum B pelieHHH
HKOJIOTHUECKUX MPOobIIeM

20.05.2024

bubnuoreka HOK
https://m.edso0.ru/00ae4270

67

PesepBHbIT YPOK.
O0001menne u
cucTeMaTu3alus 3HaHui

23.05.2024

bubmmoreka HOK
https://m.edsoo.ru/00ae0d0a

68

Pe3epBHbIii YPOK.

23.05.2024

bubnmoreka IHOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

0O0001mmenue u https://m.edsoo.ru/00adb33c
cucTeMaTu3alus 3HaHui
OBILIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00adb33c




YYEBHO-METOJANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* Xumusa, 8 wimacc/ T'abpuensa O.C., OctpoymoB W.I'., CmagxoB C.A.,
AKITHOHEpHOE 00I111eCTBO «3paTenscTBO «IIpocBernienue»
 Xumusa, 9 kmacc/ TI'abpuensa O.C., OctpoymoB W.I'., Cmanko C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
["abpuensn O.B., AmykoBa A.B. Xumus 8-9 kinaccel. MeToauueckoe nocooue.

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETH
HMHTEPHET

bubnuoreka [HOK
https://m.edsoo.ru






