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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdodeil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPEnoJaBaHus Y4eOHOro mpeaMeTa « XuMHUsH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTENIbHOE peIMETHOE coJiepKaHue,
IpeayCMaTpUBAET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATENbHOCTh W3YYEHHUS XHUMHUU C YYETOM  MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHus, a TaKKe TPEOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MnpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyeHne xumuu:

- CHOCOOCTBYET peaJM3allid BO3MOXKHOCTEH JUIsi CaMOpa3BUTUA |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PAaMOTHOCTH;

- BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

- 3HaKOMHUT CO CHEeHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

- CMOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHMUYECKOE
o0Opa3zoBaHHEe 00yUYarOITUXCSI.



JlanHble HampaBieHUs B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
collepKaHUsi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKU XUMHH Ha ONpeeIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpTraHUYECKON XHUMUHU.

CtpykTypa coaepxaHHsl MPOrpamMMbl MO XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0o nojaxojaa K €€ m3ydeHuro. CoaepiKaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUs KAK OCHOBBI BCET'O €CTECTBO3HAHU,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— TMPEACTaBIEHUN 00 JJIEKTPOJUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKUUUM OOBSICHEHHS U TPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJBI, LIECHHOCTHOTO OTHOLIEHHA K HAay4YHOMY 3HAaHWUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XvMuM NPOUCXOAUT C TNPUBJICUECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM MPOUCXOAUT (GOPMUPOBAHHE 3HAHUIL OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINNX (PaKTOB, IMMOHSATHMA, 3aKOHOB M TCOPETUUSCKHUX ITOJOKCHHM,
JOCTYMHBIX 000OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHWS TPU HU3YYEHUH BEIIECTB MU
XUMUYECKUX peakiui, B ((OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENILHOW M y4eOHO-UCCIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
ITOBCETHEBHOM KU3HH.



[Tpu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaY€HHE MPUOOPENH TaKHE 111, KaK:

— (¢dopMUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENLHON JEATENbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIoBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ¢opmupoBanue oOmEeld (YHKIUOHAIBHOM U  €CTECTBEHHO-HAYyYHOMU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIoIller0 MHUpa, MCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh UX IMpPU PEIIEHUH MpoOJieM B TMOBCEIHEBHOW XU3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUId BBIPAOOTKH 3KOJOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IENSIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpoGuis U HAMpaBIECHHOCTH NajlbHEHIIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX M M3yYeHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cOCTaBa BemecTB. (OTHOCHTENbHAs aTOMHas —Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakus U e€ MpU3HaAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYAOH, MpaBHIaMHu paboThl B JabopaTtopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUSl BOJBI) M XUMHUYECKHX (TOpEHHE CBEYH, MPOKAINBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOJGHWE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEIACHHS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. HaxoxxneHuwe kuciaopoga B HpuUpoje, (PU3MUECKHE U XUMHYECKHE
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBoit 3hdEKT XUMHUUYECKOW pPEakiuu, TePMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObBI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10711 BellIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHJIOB:  cosieoOpa3yromnie (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHBIE) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKE U XUMHYECKUE CBOICTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB Bogoponaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoM memu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus oxcuga meau (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IPYNIax CXOJIHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENIbHbIE METaJlIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepronnueckoii cucrembl xumuueckux nemeHToB JI. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. M. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSI3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pPAacTBOPAMM KHUCJIOT M WIENOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).



Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU M3yYEHUHM XMMHHM B § Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHH, SIBJSIOMIUXCS CUCTEMHBIMH JIUII OTIACIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepPUOJUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICITb, SIBICHHE.

®duznka: Marepus, aToM, DSJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIU],
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEpPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, COHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtumpochepa, MuUHEpadbl, TOPHbIE MOPOIHI,
M0JIE3HBIE UCKOIIAeMbI€, TOIUIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKLMs

[lepnommueckuit 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMUYECKUX DJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, KalWs, KalblUs H UX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THIIA KPUCTAJNIMYECKON PEUIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCTy
W COCTaBy YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIioBoMYy 3(dekrty, 1o
W3MEHEHUIO CTEMEHEeW OKMCIICHUS XUMHUYECKHUX JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YPaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIUSIIONIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.



OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBneHue  ypaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HKCIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMII W colel B CBETe TMPEACTABICHUNA 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x;mopuma HATpHsl), UCCIEIOBAHNE 3aBUCHMOCTU CKOPOCTH XMMHYECKOH peaKIiu
OT BO3ACMCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPOINPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U  COoJIed
(BO3MOXXHO  HCHOJB30BAHME BUJEO MaTEpPHAIOB), IPOBEJACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peaklMH pasyIoKEHUs, COEIUHEHNUs), PACTIO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMeEpe XJopa
(B3auMoOJIEHiCTBUE C MeTallylaMH, HeMeTaJlylaMH, IiejiouaMu). XJIOPOBOIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3UUYECKUE U
XUMHUYecKkrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQu3nueckue W XUMHUYECKHE CBOWMCTBa (00mME Kak
OpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEeaklvu,



JeXKalMe B OCHOBE ITPOMBIIIJIEHHOTO CIOCO0a TMOJIYyYeHHS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KucioThl. Coau cepHON KUCIOTHI, KAYECTBEHHAs PEaKIys Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHMM B TPHUPOJIC. XHUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEI0TBPAICHHUS.

OO6mas xapaktepucTuka 3jieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETNICHU OKHCIIECHUs. A30T, paclpOoCTpaHEHHUE B MPUPOJIE,
bu3nYecKue U XUMHIecKue cBoiicTBa. KpyroBopor azora B nmpupojie. AMMHAK, €T0O
bu3NYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrue u mpuMeHeHne. Com aMMOHWS,
X (U3NYECKUEe U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ ToJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME Kak TMpEJCTaBUTENS KJlacca KHUCIOT M CHEIU(pUYECKUE).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadeCTBE MHHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, GuUMUEeCKUe U XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHWS.  YTJIEepoa,  a/UIOTPOITHBIC
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJYYEHUE U TMPUMEHEHHE. DKOJOTUYECKHE TPOOJEMBI, CBA3aHHBIE C OKCHUIIOM
yraepoaa (1V), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUecKue U XMMHYECKHUE CBOMCTBA,
MOJIy9IeHUE W TpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHavaNbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA ra3, HedTb),
MPOAYKThl UX TepepaboTku (OEH3WH), UX POJib B OBITY U NPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poli B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMeHenue. CoenuHeHus KpeMHHs B mpupojne. OOmiue mpeacTaBlieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B



ObITYy, B IPOMBIIIUICHHOCTU. BakHelilue CTpoUTeIbHblE MaTepHasbl: KEPAMHKA,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAONIOJCHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)kalolue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
TraJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl M €€  COCNMHEHUSMU  (BO3MOXKHO  HCIOJb30BAaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHUs caxapa o JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHUMHMYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyb(dar-
MOH M HaOJIOJeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX COEOAUHEHUH (BO3ZMOKHO HCHOJIb30BAaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3aMMOIEVCTBAE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAIUIMYECKUX pemETOK anmMasa, rpadura, (QymnepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl M HW3YYECHHE IMPU3HAKOB MUX IPOTEKAHUA, O3HAKOMIICHHE C
IPOAYKIMEH CUJIMKATHOM TPOMBILUIEHHOCTH, PELICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO11ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepumogmueckor cucreme xumuueckux snemeHtoB [, .
MenpeneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTauioB. Merayuinueckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaIpspKeHUN MeTaiioB. u3nueckue U XUMHUYECKHE CBOMCTBA MeTayioB. OO0mue
ciocoObl mosydeHus MeTtaioB. [loHsTHe O KOPpO3UMM METaIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CruiaBbl (CTaslb, YYTYH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ienounbie MeTambl: nonoxkeHne B [leproanueckoil cuCTEME XUMUYECKUX
anemenToB /. 1. MennaeneeBa, CTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUAPOKCUABl HATpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METALUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseilive coeivHEHHS Kaiablus (OKCHUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHA W THAPOKCH]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOYKHO HCIIOJB30BaHUE BHICOMATEPHANIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxxHeiiiime
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HCHHE OKpYKarouied cpesnl (MpeneibHasl JOoMmyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmnbnie ceasu

Peanuszanus MeXnpeIMETHBIX CBsI3€d NpU HM3YYEHHMM XMMHHM B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIHOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIM (akT, TMIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHHTE3, KIacCU(pUKalusi, MEpUOJUYHOCTh, HAOIIOACHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®duszmka: Martepus, aToM, DBJEKTPOH, TNPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHHKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
peméTka, CIuiaBbl, (U3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, dKOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU M
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHus ¢ YUYETOM JTUUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHUS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIbHOrO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, SIKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMeTaxX W IMO3BOJSIOT Ha



OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OEcneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIECTBICHUIO Y4EOHOU
NEeSATeTLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS HKCIOJb30BaTh MPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XHMHUYECKHX TMMOHATUN (BBIAEIATh WX XapaKTePHbBIC
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHUS NIl OOBSICHEHUS OT/JIEIBHBIX (PAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABJIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHWSI,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TIPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia W YypaBHEHUE
XUMHUYECKON PEAKIMU — MPU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33714, C YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKN M3y4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHUE HCIOIh30BaTh MOCTABJIICHHBIE BOIPOCH B KAaue€CTBE HHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI I (DOPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOI0JaTh 3a XOJO0M IMpoIliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPIPETHPOBATH HWHOOPMAIUIO
pPa3IMYHBIX BHIOB U ()OPM MPEACTABICHUS, TTOJIYyIaeMYIO U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPEUYHMBYIO M
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJ€ Jauainora W (WJIM) JTUCKYCCHHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JejaTh IPE3CHTAIUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHON M WCCIIEOBATENBCKONM  NIEATEIBHOCTH TMPU  PEIICHUH
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLIEHWBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjbTaTa 3asBJICHHOW LIENTH, YMEHHE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOEHHUIO 005A3aTEIbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,



BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMKCS HAy4dHbIE 3HAHUS, YMEHUS U CIOCOOBI
JneucTBul, crnenuduyueckue A IpeAMETHONM o0nacTtu  «XHUMHS», BB
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 kijiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oIHOpOIHAs M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUPUKalus peakiuid: peaxiuu
COCIMHEHUS, PEaKIMU pPa3JIoKEHUs, PEaKIMu 3aMElICHUs, pPeaKiuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpHAs KOBAJCHTHasl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(TpolieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUJISI COCTaBJICHUS (Qopmyn
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIUN;

e OIpENEATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUW I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXpPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounast noarpynmna (b-rpymnmna)y, maneie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabnune «llepuoauueckass cucteMa Xumudeckux osgemeHToB [[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsij sapa, 001lee YUCIO IEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
pPa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MIPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTEIBLHON JEATEIIbBHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTEMAaTU3allNIo, Kilaccu(uKaluio,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJCIUPOBAHHUE, IKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TMOJIYYECHUI0O U COOUPAHHIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U JPYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHUOH, IPOCTOE BEILIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOIUTUYECKAsT IUCCOLMALUA, PEAKIUMU HOHHOTO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInyecKasi), KpHUCTAUIMYECKass pemETKa, KOPpO3Hs METaJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XHUMHMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHHUS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIACCYy COEIWHEHUU 1o (opmysaM, BUA XHUMHUYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbich llepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manble U OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUN B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/Ty BEIIECTBAMU Pa3IMIHBIX KJIACCOB,
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHbIM  O0OPYJIOBAaHMEM, a TakKXe INpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMM, TOATBEPXKIAIONIME  KAuyeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JMEATeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHe, MOJEINPOBAaHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HanmenoBanue KosmmuecTBO yacos DJIEeKTPOHHbIE Buasbl 1esiTeIbHOCTH 00y4alOMIMXCsl €
n/n pasaenoB U TeM Bcero  Kontpoabubie  IIpakTHueckue (uudpossie) y4eToM padodeil NpOrpaMMbl BOCIIUTAHUSA
NPOrpaMMbl paGoThI paGoThI o0pa3oBaTte/ibHbIE
pecypchbl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
11 XUMUs — BaKHas 5 2 bubnmorexa [JOK =~ Jluanor, pacKpbIBaroLIMil CMBICI H3y4aeMBbIX
00J1aCTh https://m.edsoo.ru/7 MOHATUH, POJIb XUMUU B IPUPOJAE U KU3ZHU
eCTECTBO3HAHMUS 1 f41837¢c 4yeJI0BEKa, €€ CBA3b C APYTUMHU HayKaMHu.
NPaKTHIECKOi [IpakTrkyMm, GOPMHUPYIOMINI IEHHOCTHOE
eATENbHOCTH OTHOIICHKE K COOTIONECHHIO MTPAaBUIT
0e30macHOro MOBEACHUS MPH padoTe ¢
Aenoneka BEIIECTBAMHU U 1a00PaTOPHBIM
000pyIOBaHHEM, a TAKXKE B CUTYALMAX,
YTPOKAIOUINX 37JOPOBBIO U KU3HH JIIOJIEH.
I'pynmoBas pabota ¢ UCIOIb30BaHUEM IIPU
BBIINIOJTHEHUHN yT-Ie6HBIX 3az[aH1/n71 U B
MPOLIECCE UCCIIEA0BATEIBCKOM JesITETbHOCTH
HAYYHO-TIOIYJISIPHON JINTEPaTyPhI
XUMHUYCCKOIro COACpIKaHUA, CIIPpaABOYHBIX
MaTepHajIoB, HHTEPHET-PECYPCOB.
1.2 BemecTBa u 16 1 bubmorexa [IOK = PassuBaroume yueOHble cuTyanuu,

XUMHYECKHUE
peakinuu

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

HaIpaBJICHHBIC HA IPUMCHCHHUC
€CTECCTBCHHO-HAYYHBIX METOAO0B ITIO3HAHHUA U
OCHOBHBIX OIEPAIUN MBICITUTEIBHON
JACATCIIBHOCTHU JII U3YUYCHUA BEIICCTB U
XUMHYECKUX PEAKITUH.

OBpucTHUeckas 0ecena, pacKphIBaroIas
CMBICJI U3y4YaCMbIX MOHATHH U 3aKOHOB.
Junaktrueckue urpbl, GopMupyromnme



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Htoro no pazneny 21

LEHHOCTHOE OTHOUICHUE K COOIOICHUIO
npaBuiI OE30MacHOTO MOBEACHUS PH padoTe
C BelIecTBaMu U Ja00paTOPHBIM
000pyIOBaHNEM, a TAKKE B CUTYalHsX,
YTPOKAIOMINX 37JOPOBBIO M KU3HU JIOJIEH.
PaboTa B mapax ¢ UCTIONBb30BaHUEM MIPH
BBITIOJIHEHUN Y4eOHBIX 3aaHUi U B
MIPOIIECCE UCCIIEeI0BATEIHCKON AeSITETFHOCTH
HAYYHO-TIOYJISIPHON JINTEPATYPHhI
XUMHYECKOTO COMICPIKaHUs, CIIPABOYHBIX
MaTepraIoB, UHTEPHET-PECYPCOB.

Pa3znen 2. BaxxuHeiimue npeacraBuTelI

2.1 Boznyx. Kucnopon. 6
ITousitre 00
OKCHIaX

2.2 Bognopon. Ilonsarue 8
0 KHCJIOTax U COJISIX

U HEOPraHMYeCKHX BellecTB
1

bubmuoreka [JOK
https://m.edsoo.ru/7
f41837c

bu6nmoreka [JOK
https://m.edsoo.ru/7

Hwaror, popmupyromuii yMmeHue
XapaKTepu30BaTh COCTaB BO3yXa, OOBACHITH
CYIIHOCTH KOJIOTHUECKHX TIPOOIIEM,
CBSI3aHHBIX C 3arps3HEHUEM BO3JlyXa.
[TpakTHKyM, POPMHUPYIOIINIA IIEGHHOCTHOE
OTHOIIICHHE K COOJTIO/ICHHIO TIPaBUIT
0e30macHOro MOBEICHUS MPH padoTe ¢
BEILIECTBAMH H JIA0OPaTOPHBIM
000pyI0BaHNEM, a TAKIKE B CUTYAIHSX,
YIPOKAIOUINX 3/10POBBIO U KU3HU JIIOACH.
I'pynmoBas paboTta ¢ UCIOIB30BaHUEM IIPU
BBIIIOJTHEHUHN yT-Ie6HI)IX SaﬂaHI/Iﬁ HUB
MPOLIECCE UCCIIEA0BATENbCKOM NesITETbHOCTH
Hay4HO-TOIYJISIPHOM JINTEPaTypPhl
XUMUYCCKOIro COACpKaHUA, CIIPaAaBOYHBIX
MaTepHajoB, HHTEPHET-PECYPCOB.

[Huanor, popmupyrommii
MHPOBO33PEHYECKUE MPEICTABICHHS O



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

f41837c

BEILECTBE U XMMUYECKUX PEAKLUAX C HUM,
YMEHHUE XapaKTepU30BaTh 3HAUCHUE
BEIIECTBA B IPUPOJIE U KU3HU YEIOBEKA.
[IpakTukyMm, GOPMHUPYIOIINI IEHHOCTHOE
OTHOIIECHHE K COOIIOIEHHIO ITPAaBUIT
0e30macHOro MoBeAeHus pu padoTe ¢
BEIIECTBAMHU U J1a0OPaTOPHBIM
000pyIOBaHHEM, a TAKXKE B CUTYALMAX,
YIPOXKarUIUX 30POBBIO U JKU3HU JIFOJIEH.
I'pynnoBas pabota ¢ UCIOIb30BaHUEM IPU
BBINOJIHCHUN Y4E€OHBIX 3aaHUI U B
IIPOLIECCE UCCIIEN0BATEIBCKON AEATEIbHOCTH
Hay4YHO-TIOITYJIIPHOM JINTEPATYPEI
XUMUYECKOTO COJEPIKAHMSI, CITIPABOYHBIX
MaTEepHasoB, HHTEPHET-PECYPCOB.

2.3

Bopna. PactBopsl.
ITonsarue 00
OCHOBaHHUIX

bubmunoreka [JOK
https://m.edsoo.ru/7
f41837c

Hwaior, hopmupyrommii
MHUPOBO33pEHYECKHE NPEICTABICHUS O
BEIIECTBE U XUMUYECKUX PEAKIUAX C HUM,
YMEHHE XapaKTepU30BaTh 3HAYECHHE
BEIIECTBA B MIPHUPOJIE M KUZHHU UEIOBEKA.
OBpucTHUecKas Oecelia, BBISBISIONIAs
CYLIHOCTb KOJIOIMYECKUX MPoOIIeM,
CBSA3aHHBIX C 3aTPSA3HEHUEM MPUPOJHBIX BOJI,
CHoco0Bl OYMCTKU BOABI OT IPUMECEH, MEPHI
IO OXpaHe BOJ OT 3arpsI3HEHMUS.

[pakTkyMm, GOPMHUPYIOIINI IIEHHOCTHOE
OTHOILIEHHE K COOTIOIEHHIO MTPaBUIT
0e30macHOro MoBeAeHU IIpu paboTe ¢
BEIIECTBAMHU U J1a00PaTOPHBIM
000pyIOBaHHEM, a TAKKE B CUTYAILHSAX,
YTPOKAIOUINX 3J0POBBIO M KU3HU JIIOJEH.
PaboTa B mapax ¢ UCTIONBb30BaHUEM NIPH
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2.4

OCHOBHBIE KJIACCEI
HEOPraHUYECKUX
COEIMHEHUN

Hroro no pasgeny

11

31

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

BBITIOJIHEHUN Y4eOHBIX 3aaHUI U B
MPOIIECCe UCCIIEA0BATENbCKOM NesITETbHOCTH
HaY4YHO-TIOIYJISIPHON JINTEPaTyphI
XHUMHUYECKOTO COJEePKaHus, CIPABOYHBIX
MaTepHaIOB, HHTEPHET-PECYPCOB.

Hwuanoru, popmupyromme
MHPOBO33PEHYECKUE MPE/ICTABICHHS O
BCIIECTBAaX U XUMHNUYCCKUX pCAKIHAX,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO
Pa3BUTUA HAYKU U COCTABJIAIOIIUX OCHOBY
JUIS| IOHUMAHUSL CYITHOCTH HAy9YHOU
KapTHHBI MHPA.

JIMIaKTHUECKHE UTPBI, TO3BOJISIOLIHE
IPOTHO3MPOBATH CBOMCTBA BEIIECTB HA
OCHOBE 00IIIMX XUMUYECKNX CBOMCTB
U3yYEHHBIX KJIACCOB BEIIECTB, K KOTOPHIM
OHH OTHOCSITCS, @ TAKXKE TTOJITBEPIKIAIOIINE
TCHETUYCCKYIO B3aUMOCBA3b MCKAY HUMU.
[TpakTHKyM, POPMHUPYIOIINIA IEGHHOCTHOE
OTHOIIICHHE K COOJTIO/ICHHIO TIPABUIT
0e30macHOro MOBEICHUS MPH padoTe ¢
BEILIECTBAMH H JJA0OPaTOPHBIM
000pyI0BaHKEM, a TAK)KE B CHUTYAIHsX,
YTPOKAFOLIUX 30POBBIO U KH3HH JIFOJICH.

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummnueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

3.1

Ilepuonnueckuii
3aKOH U
Ilepnonnueckas

7

bubnmoreka [JOK
https://m.edsoo.ru/7
f41837c

Jwnasor, packpbIBaroIni 3HaUEHUE
[Tepuonuueckoro 3akona u [lepuoanyeckoit
CHCTEMbI XUMUYECKHX 3jieMeHToB J[. 1.
MenpeneeBa asi pa3BUTUS HAYKU U



https://m.edsoo.ru/7f41837c
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cucremMa
XUMHUYECKHUX
snemenToB . U.
Meuneneesna.
Ctpoenue aToma

MPaKTUKH, QOPMUPYIOLIHNIA IEHHOCTHOE
OTHOIIEHHE K OT€YECTBEHHOMY
KYJIETYPHOMY, HCTOPUIECKOMY U HAyIHOMY
HaCJIETUIO.

I'pynnoBast paboTa ¢ UCIOIb30BaHUEM IIPU
BBITIOJIHEHUN Y4E€OHBIX 3aJaHUM
Hay4YHO-TIOIYJIIPHOMN JINTEPATYPHI
XMMUYECKOT0 COIEP KaHuUsl, CIPAaBOYHBIX
MaTepuasioB, HHTEPHET-PECYPCOB.

3.2 XHUMHYECKas CBS3b. 9 bubmuorexka [IOK  Jnanoru, pacKpbIBarOIIUe CMBICI H3y4aeMbIX
OKHCIUTEIIBHO- https://m.edsoo.ru/7 HNOHATHH 1 (OPMHUPYIOIINE HAYYHOE
BOCCTAHOBHTEJBHBIE f41837¢ MHPOBO33PCHHUC.
peaKiy PaboTa B mapax ¢ UCTIOIb30BaHHEM TPH

BBIITOJTHECHU U y‘ieGHBIX Sa,Z[aHI/Iﬁ hUB
MPOLIECCE MCCIIEN0BATENBCKOM JIEITENLHOCTH
HAyYHO-TIOITYJIIPHOH JINTEPATYPHI
XUMHUYCCKOI'0 COACPIKAHUA, CIIPABOTHBIX
MaTepuaoB, UHTEPHET-PECYPCOB.

Hroro mo pazueny 16

OBUIEE KOJIMYECTBO 68

YACOBIIO

I[TPOTPAMME
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9 KJIACC

Ne HaumenoBanue KoanuecTBo 4acoB JIeKTPOHHBbIE Bunnl gesreJnLHOCTH
n/n pa3aesioB U TeM Bcero  Koutpoabubie IIpakTHueckue (undposbie) 00y4arouuXxcs ¢ y4eTom padoueit
MPOrpamMmbl PadoThI PadoThI oOpa3oBaTesibHbIE NporpaMMbl BOCTIUTAHUS
pecypcbl

Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu

1.1 [ToBTOpenue u 5 1 bubanoreka [JOK Huanor, GopMupyrommii
yriryosieHue https://m.edsoo.ru/7f4 =~ MHPOBO33pEeHYECKHE MPEICTABICHUS O
SHAHWI OCHOBHBIX 12636 BEIIECTBAX U XUMUYECKUX PEaKIUAX,
paszeios Kypea 8 COOTBETCTBYIOILIUX COBPEMEHHOMY
KIacca YPOBHIO pa3BUTHS HAYKHU U

COCTaBJIAIOIIUX OCHOBY IJIA IOHUMAaHUSA
CYIIIHOCTH HAYYHOU KapTUHBI MUDA.
Pabora B mapax Ha

MPOTHO3UPOBAHUE CBOMCTB BEILIECTB B
3aBUCUMOCTHU OT UX CTPOCHUS.
I'pynmosast pabora ¢ UCIIOIb30BaHUEM
MY BBITIOJTHEHWH YUEOHBIX 3aJIaHUH U B
mnmpounecce HCCHGHOB&TGHLCKOﬁ
JIEATEIIbHOCTH Hay4YHO-TIOIYJISIPHOM
JIATCPATYPbl XUMHUYCCKOI'O COACPIKAHUA,
CIIpaBOYHBIX MAaTCpUAIOB, MHTCPHECT-
pecypcoB.

1.2 OCHOBHBIC 4 but6mmoreka [IOK OBpucTrdeckas Oecesia, pacKphIBaromas
3aKOHOMEPHOCTH https://m.edsoo.ru/7f4 CMBICJI U3y4aeMBbIX IIOHATHHI H
XUMHYECKUX 12636 IMO3BOJISAIONIAS IPUMEHSTh 3TH IMOHATHS
peaKHI/II\/’I IIpU OIMKMCAaHNU CBOUCTB BCIICCTB U UX

MIpEBPAICHUN.
Pa3zBuBaromme yueOHbIE 33291 Ha
MPOTHO3UPOBAaHUE BO3MOKHOCTU



https://m.edsoo.ru/7f41a636
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MPOTEKAHUSI XUMUYECKHUX TPEBPaICHUI
B Pa3INYHBIX YCIOBUSIX.

['pynmoBast pabora ¢ UCIoab30BaHUEM
MIPY BBITIOJTHCHUU YYEOHBIX 3aJJaHHi U B
MPOIIECCE UCCIIEe0BATEIHCKON
JIEATSIIbHOCTY HAYYHO-TIOMYJISIPHOM
JIUTEPATYPBl XUMUYECKOT'O COJICPIKAHMUS,
CIIPaBOYHBIX MaTEpHUaIOB, HHTEPHET-

pecypcos.

1.3 = DraexrponuTHYecKa 8 bubmmoreka [JOK OBpucTHYECKas Oecesa, PaCKphIBaroIIas
sl TUCCOLMAIIHS. https://m.edsoo.ru/7f4 CMBICII U3y4aEeMBIX IIOHATHI U CMBICIT
XUMHYECKHE 12636 TEOPHH DIIEKTPOIUTHIECKON
PeaKIyy B OUCCOLIUAIIHH. )
PacTBOpax [IpakTukym, hopMUPYIOTITHIA

LIEHHOCTHOE OTHOIICHHE K COOIOACHHUIO
IpaBUJI 0€30I1aCHOTO MNOBCACHUS ITPU
paboTe ¢ BelecTBaMy U 1aO0OPATOPHBIM
000pyI0BaHUEM, a TAKKE B CUTYAI[USX,
YIpOKarouux 310pOBbIO U JKU3HU
JIIOJIEH.

PaboTa B mapax ¢ UCTIOJIb30BaHHEM MIPH
BBIIIOJTHCHHUHN y‘IeGHBIX 3a,[[aHHﬁ nB
HPOIIECCE MCCIIEI0BATEIbCKOM
ACATCIIbHOCTH Hay‘iHO—HOHyanHOfI
JIMTEPATYPbl XUMUYCCKOI'O0 COACPIKAHUA,
CIIpaBOYHBIX MaTC€pUAIOB, MHTCPHET-
pecypcos.

Hroro no pazneny 17

Paspnen 2. HemeTa/uibl M UX COeAMHEHUS

2.1 O6mmas 4 bubaunoreka [JOK Huanor, hopMupyromuii
XapaKTepUCTUKA https://m.edsoo.ru/7f4 =~ MHPOBO33pEeHYECKHE NPEACTABICHUSA O
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XUMUUYECKUX
3emeHToB VIIA-
rpyninsl. ['ajgoreHsl

1a636

BEIIECTBAX M XMMUYECKUX PEaKIHsIX,
COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
COCTaBIISIIOLINX OCHOBY JJISl TOHUMAaHHS
CYLIHOCTH Hay4YHOU KapTHUHBI MUDA.
PasBuBatomue yueOHble 3a1a41 Ha
XapaKTePUCTUKY PUZUIECKUX U
XMMUYECKUX CBOUCTB IIPOCTHIX BELIECTB
raJloTeHOB Ha MPUMEpE XJI0pa U
CJIOXKHBIX BELIECTB (XJIOPOBOIOPO.a,
XJIOpUJIa HATPHS), CTIOCOOOB UX
MOJyYeHUs], MPUMEHEHUE U 3HAUCHHE B
PUPOAE U KU3HU YETIOBEKa.
[Mpaktukym, GopMupyromumi
LEHHOCTHOE OTHOLIEHHUE K COOMIOICHUIO
paBuiI 0E30MaCHOTO MOBEACHUS IIPH
paboTe ¢ BemecTBaMy 1 J1a00paTOPHBIM
000pyIOBaHHEM, a TAKXKE B CUTYALHAX,
YTPOKAIOUINX 30POBBIO U )KU3HU
JIOJEH.

2.2

Ob6mas
XapaKTepUCTHKA
XUMHNYECKUX
anemeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f4
12636

[Juanor, popmupyronmii
MHPOBO33pEHYECKHE TIPEICTABICHISI O
BCIIECTBaxX U XUMHNUYCCKUX pC€aKIIHAX,
COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
COCTaBJIAIOIIUX OCHOBY IJIA TIOHUMAaHUSA
CYIHOCTH HAYYHON KapTUHBI MUPA.
Pa3BuBaromue yueOHbIE 31291 Ha
XapaKTePUCTUKY (PUINIECCKUX U
XMMHUYECKUX CBOKUCTB ITPOCTOTO
BEIIIECTBA CEPBI U €€ COeIMHEHUH,
CHOCOOOB MX MONTYyYEHHs, IPUMEHEHHE U
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3HaYEHME B MIPUPOJIE U KU3ZHU YEIOBEKA.
Junaktuueckas urpa, GopMHUpYIOmas
YMEHHUE OOBSACHSTH CYIIHOCTh
9KOJIOTHYECKHUX MPOOIIeM, CBSI3aHHBIX C
repepaboTKOI COeTUHEHUH CEPHI.
[IpakTtukym, popMupyromumi
LEHHOCTHOE OTHOULICHUE K COOIOICHUIO
IpaBuI 0E30aCHOTO MOBEACHUS IIPH
pabote ¢ BelecTBaMU U 1a00paTOpHBIM
000pyIOBaHHEM, a TAKXKE B CUTYALMAX,
YTPOKAIOUINX 3J0POBBIO U KU3HU
JIIOJIEH.

2.3

O6mas
XapaKTEPUCTHKA
XUMHAYECKHIX
aneMeHToB VA-
rpynnsl. A30T,
dochop u ux
COEZIMHEHUs

bubnnoreka IIOK
https://m.edsoo.ru/7f4
12636

[Huanor, popmupyrommii
MHPOBO33PEHUYECKUE MPE/ICTABICHHS O
BEIIECTBAX M XUMHYECKUX PEaKIIHUsIX,
COOTBETCTBYIOIIE COBPEMEHHOMY
YPOBHIO Pa3BHUTHSI HAYKH U
COCTABJISIFOIINX OCHOBY JUISl HOHUMaHUS
CYIIHOCTH HayYHOH KapTHHBI MHPA.
PasBuBaroriue yueOHbIC 3a/1a4M Ha
XapaKTePUCTUKY PUZNIECKUX
XMMHYECKUX CBOICTB IMMPOCTHIX BEIIECTB
a3zoTa u dochopa u UX CoeAMHECHUH,
CIOCO0O0B UX TOTy4YEHHs, IPUMEHEHHE U
3HAYCHUE B IPUPO/IC U KHU3HU YETIOBEKA.
Junaktuueckas urpa, GopMHPYIOIIas
yYMEHHE OOBSICHATH CYIIHOCTD
IKOJIOTHYECKHX MPOOJIEM, CBSI3aHHBIX C
HaXO0XJICHUEM COeIMHEHHI a30Ta 1
¢docdopa B okpyxarolei cpeze.
[Mpaktrukym, GopMUPYIOIINI
LEHHOCTHOE OTHOLIEHUE K COOIOICHHIO
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2.4

Ob6mas
XapaKTEepUCTHKA
XUMHUYECKHUX
aneMeHToB |V A-
TPYIIBL. YTIEPOI
Y KPEMHHH U UX
COEIMHEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f4
12636

MpaBuiI 0E30MacHOTO MOBEACHUS MIPH
pabote c BemecTBaMU U 1a00paTOpHBIM
000pyIOBaHHEM, a TAKKE B CUTYAIHSX,
YTPOXKAIOMIUX 3I0POBBIO U KU3HU
JIOJIEH.

Hwaior, dopmupyrommii
MHUPOBO33PEHUYECKHIE MPEACTABICHHS O
BCIIECTBaxX U XUMHNUYCCKUX pCAKIIHAX,
COOTBETCTBYIOIIHE COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIIONIMX OCHOBY JIJISl TOHUMAHHUS
CYIIHOCTH HAYYHOU KapTUHBI MUPA.
PasBuBarorniue yueOHbIC 3a/1a4M Ha
XapaKTePUCTUKY (HUBNICCKUX U
XUMHYECKHUX CBOMCTB IMPOCTHIX BEIICCTB
yriaepoja u KpeMHHUS U UX COCTUHEHU,
Cnoco0OB UX TONYYCHHS, IPUMECHEHHE U
3HA4YeHUE B PUPOJIC M KU3HU YEITOBEKA.
Jlunaktiueckas urpa, GopMHPYIOIIas
YMCHUE OGBHCHSITB CYIIHOCTb
9KOJIOTMYECKHUX MTPOOJIEM, CBSI3aHHBIX C
HAXOXKCHUEM YIIIEKHUCIIOTO ra3a B
OKpYyXaroliei cpesie, 00bsICHSITh
B3aMMOCBSI3b HEOPTaHHUYECKUX
COCJIMHEHUH yTIIepo/ia U OpraHuueCcKUX
BEIIECTB.

[Ipaktukym, popMupyromumi
IIEHHOCTHOE OTHOIIEHUE K COOJIOICHHIO
MpaBuiI 0E30MaCHOTO MOBEACHUS MIPH
paborte c BemecTBaMU U 1a00paTOPHBIM
000pyI0BaHUEM, a TAK)KE B CUTYAI[UX,
YIPOKAIOLINX 310POBBIO U )KU3HU
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Hroro no pazneny

Pa3zgen 3. MeTa/IbI M BX COEIUHEHU S

26

JII0JIEH.

3.1

3.2

OO01ue cBOKMCTBA
METAJUIOB

Baxxneiinme
METaJUIBI U UX
COEeIMHEHUS

4

17

bu6nuoreka [JOK
https://m.edsoo.ru/7f4
12636

bu6nuoreka [IOK
https://m.edsoo.ru/7f4
12636

OBpucTHUecKas Oecelia, pacKphIBArOIIas
CMBICIT U3y4aeMbIX MOHATHI U UX
MPUMEHEHUE NIPU ONMCAHUN CBOWCTB
BEILECTB U UX MPEBPAIICHUMN.

Hwaror, popmupyromuii yMmeHue
0O0BSCHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB
3JIEMEHTOB-METAIIJIOB U MX COETUHEHUH
C Y4ETOM CTPOCHHUS UX aTOMOB.

PaboTa B napax ¢ UCIIOIb30BaHUEM NIPH
BBINOJIHCHUN Y4€OHBIX 3aaHUI U B
IIPOLIECCE UCCIIEN0BATEIBCKOM
JIEATEIBHOCTH HAYyYHO-TIOMYJIIPHOI
JINTEPATYPBI XUMUYECKOTO COAECPKAHUS,
CIIPABOYHBIX MAaTEPUAIOB, MHTEPHET-

pecypcos.
Huaior, hopmupyrommii
MUPOBO33PEHUECKHUE IPEACTaBIECHUS O
BEIIECTBAX M XMMUYECKUX PEaKIHIX,
COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
COCTaBIISIOUINX OCHOBY JJIs1 IOHUMaHU
CYIIHOCTH HAYYHOH KapTUHBI MUpA.
PasBuBatomue yueOHble 3a1a4u Ha
XapaKTepUCTUKY (HUZNIECKUX U
XMMHYECKUX CBOICTB MPOCTHIX BEIIECTB
METaJUIOB U UX COeIMHEHUH, CIOCO00B
UX MOJIY4EHUs], IPUMEHEHHUE U 3HaUCHHUE
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Htoro no paznemny 21

B IIPUPO/JIE U JKU3HU YEJIOBEKA.
[IpakTukym, popMupyromumi
[IEHHOCTHOE OTHOIIIEHUE K COOITIOICHHIO
MpaBuiI 0E30MacHOTO MOBEACHUS MIPH
paboTe ¢ BemecTBaMHU 1 JTa00paTOPHBIM
000pyIOBaHNEM, a TAKKE B CUTYalHsX,
YTPOXKAIOIMINX 3A0POBBIO U )KU3HU
JIOJIEH.

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 Bemtecra u 4
MaTepHajbl B
JKU3HU YEJI0BEKA

bubnuorexa [JOK
https://m.edsoo.ru/7f4
12636

Hwaror, popmupyromuii yMmeHue
XapaKTepu30BaTh POJIb XUMHUH B
pa3IMYHbIX chepax AesTeNbHOCTH
JII0/IeH, OCHOBHEIC BEIIIECTBA U
MaTepHabl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT'O YeIIOBEKa.
PazBuBaronive yueOHbIe CUTYalINH,
(hopMupyroLIie yMeHHS OOBACHITH
yCIIOBHS 0€30ITaCHOTO UCIIOIb30BAHUS
BEIIECTB M XUMUYECKUX PEaKIUi B
OBITY, aHAJTU3UPOBATh U KPUTHIECKU
OIIEHUBATh UHPOPMAIIHIO O BIHSIHUU
MPOMBIIIJICHHOCTH, CETECKOTO
XO3HCTBA, TPAHCIIOPTA U JIp. HA
COCTOSIHUE OKPYKAIOIIEH CPEIbL.
Pabota B rpynnax Ha ¢popMupoBaHHe
YMEHUS OKa3bIBaTh MEPBYIO TIOMOIIIH
MPU XUMHYECKUX 0XKOTax U
OTpaBIICHUSIX.

Kpyrnsrii cron ¢ o6cyxaenunem npodiem
XMMUYECKOH U 3KOJIOTUIECKON
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HanpaBJICHHOCTH, (OPMUPYIOIINHT
YMEHHE BBICKa3bIBaTh COOCTBEHHYIO
MO3ULIMIO TI0 POo0JIeMe U TpeiaraTh
BO3MO>KHBIE NTyTH €€ PEeIIeHNUS.

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpeamer xumun. Poiap XUMUHU B KU3HA bu6mmoreka [IOK
1 1 05.09.23
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 IlonsaTne o MeToxax MO3HAHUS B XUMUH 1 07.09.23 Et?fsj?;l;f(izgrou/ﬁffo 42276
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUHU U IPUEMBI bubnnoreka [JOK
3 1 1 12.09.23
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 y 1 14.09.23
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2 Eu6 1IOK
nonmoTexa
5 P % 1 1 19.09.23
«rasierenne CMeceﬂv (na mpimepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1 21.09.23
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
XUMHYECKHUE DJIEMEHTHI. 3HAKU bubnmoreka [JOK
7 1 26.09.23
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
I1 1 28.09.23
8 POCTHIE H CTIOHBIE BetiecTsa https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
9 A - 1 03.10.23
TOMHO-MOIICRYIAPHOC yHCHHC https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X e . Bane 05.10.23
umiteckas opmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. 10.10.23 bubmuorexa [JOK
OtHOCHTEIBHAS MOJIEKYIIIpHAs Macca o https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO 12.10.93 bubmuorexa [JOK
3JIEMEHTA B COCIUHEHUHN o https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. 17.10.23 bu6mmorexa [IOK
MonspHas Macca o https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. 15.10.23 bubmuorexa [JOK
XuUMHUUECKas peaKiust o https://m.edsoo.ru/ffod37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
15 . 24.10.23
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. 26.10.23 bubnuotexa [JOK
XuMHUUECKHEe ypaBHEHUS o https://m.edsoo.ru/ffod3b88
Brruucnenust konmdecTBa, Macchl
17-18  BemecTBa [0 YpaBHEHUAM XUMHUECKUX 31.10.23 bubmorexa HOK
B N yp 02.11.23 https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peakiiui
19 (coe I/Iqu)DHI/Iﬂ a3JI0KECHUS ’ 14.11.23 bubmorexa HOK
g P ’ o https://m.edsoo.ru/ffod3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
nOIMOTEKA
20 sHIMKIIoneaucT. O6o0IeHne u 16.11.23
H a Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
91 Kontponbnas padota Nel o reme 91.11.23 bubnuorexa [JOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUNY o https://m.edso0.ru/ff0d4290
Boznyx — cmecsk razos. Cocra
29 TyX MECh Ta30B TaB 53.11.23 bub6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHIE CBOMCTBA

bu6mmoreka [IOK

2 28.11.23
3 KHCII0pOA (peaKILHH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
24 J1a00paTOPHUH U MPOMBIIIJICHHOCTH 30.11.23 bubmorexa [JOK
parop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PeKT XUMUIECKOM
peaKkuu, MOHSITHE O bu6mmoreka [IOK
25 05.12.23
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TormnmuBo (HedTh, Yroib U METaH).
26 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro 07.12.23 bubmorexa HOK
P AYxa, o https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
27 «ITonyueHnue u cobrpanme KUCIOpoia 12.12.23 bubmorexa HOK
i . P poAd, o https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
Bonopon — anemeHT u mpocroe bubnuoreka [IOK
28 14.12.23
BemecTBo. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
29 duznvecKknue U XUMUYECKHE CBOMCTBA 19.12.23 bu6mmoreka [IOK
Bosopoza. [IpiuMeHeHne Bogopoaa o https://m.edsoo.ru/ff0d4ddo
bu6mmorexa [IOK
30 II 21.12.23
OUITHE O KHCTOTAX 1 COMLIX https://m.edso0.ru/ff0d50d2
31 Crioco0bI TOTy4eHHsT BOAOPO/Ia B 26.12.23 bubnmuotexa [JOK
naboparopuu o https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast padora Ne 4 o Teme Bu6 OK
32 «[Tomyuenne u cobupanue Boopo/a, 11.01.24 nommoreka L{

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

33 16.01.24
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA Bu6 10K
UOIMOTEKA
34 BEIIECTBA rasa Mo ero U3BECTHOM 18.01.24
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Brruuciienust 00bEMOB ra3oB 1o Eu6 1IOK
UOIMOTEKA
35 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA 23.01.24
P . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
36 25.01.24
BObI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuit. [lonsitue 00 30.01.24 bubnuorexa [JOK
UHIMKATOPax o https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HaceieHHbIC
38 Y HEHACHIIIICHHBIE pacTBOPHI. MaccoBas 01.02.24 bubmorera [JOK
P P A https://m.edsoo.ru/ff0d5b40
JIOJIS1 BEIIECTBA B PACTBOPE
39 Pemenue 3ama4 Ha MacCoOBYIO 1010 06.02.24 bubnuoteka [JOK
BEI[ECTBA B PACTBOPE o https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padbora Ne 5 o Teme
40 «IIpuroroBiieHrE PaCTBOPOB C 08.02.24 bubnuoteka [JOK
OnpeIeIEHHON MacCOBOI JI0JIei N https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
41 Kontponbnas padota No2 o teme 13.02.24 bubnuotexa [JOK
«Kucnopon. Bogopox. Boga» R https://m.edsoo.ru/ff0d6342
42 Oxcunsl: cocTaB, KiacCupUKaLUS, 15.02.24 bubnmoreka [JOK
HOMEHKJIaTypa A https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
bu6mmoreka [IOK
43 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 20.02.24

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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44 OcHoBaHHUS: COCTaB, KJIacCH(UKAIIHS, 22.02.24 bubnmoreka [JOK
HOMEHKJIaTypa A https://m.edsoo.ru/ff0d67ca
[Tonyyenue u XMUMHUYECKUE CBOMCTBA bubnuoreka [IOK

45 . 27.02.24
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK

46 29.02.24
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnnorexa [HOK

47 05.03.24
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,

48 CHOCO((SBI;) oJI )eHI/IsI XI/IMI/I‘-IZSKI/IG 07.03.24 bubmorexa [JOK

. v ’ R https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK

49 12.03.24
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»

50 I'eneTnyeckas cBA3b MEXKIY Ki1acCaMu 14.03.24 bubnnorexka [JOK
HEOPraHWYECKUX COCTUHEHUI T https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

51 O06o00611eHre U cucTeMaTu3alus 3HaHU! 19.03.24

B H https://m.edso00.ru/00ad9ch2
KontponbHast padora Ne3 o reme
52 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 21.03.24 bubmorexa [JOK
i, P o https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KiIacCUPUKAITIT
53 XMMHYECKUX A1eMeHTOB. [loHsTHE O 02.04.24 bubmorexa [JOK
: o https://m.edsoo.ru/00ad9ffa
rpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U BuG OK
54 [Tepuoanueckas cucTeMa XUMHYECKUX 04.04.24 nbnnoteka 11

anemenToB /1. . Menaeneena

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

bubmuorexa [JOK

55 [Tepuonpl, rpymiibl, 1o, TITIBI 09.04.24
PHOIBL, TPYHIBL TOMPY https://m.edsoo.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
56 11.04.24
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
. bubnmoreka [JOK
S7 aToMOB 3J51eMeHTOB [lepuoanueckoi 16.04.24
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XMMHUECKOTO
58 3JIEMEHTA MO €ro MOJIOKEHHUIO B 18.04.24 bubmuorexa [JOK
[Mepuoanueckoii cucreme /1. W. o https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa st
59 pa3BuTHUA HayKu U npaktuku. . 1. 93.04.24 bubnuorexa [IOK
MeHneneeB — yu€HbIi, IIearor u o https://m.edsoo.ru/00ada96e
Ipa)<TaHuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnuoreka [IOK
60 25.04.24
XUMHUUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 HNonnas xumMuueckas CBsi3b 02.05.24
https://m.edsoo.ru/00adac34
KoBaneHTHas nomnsipHast XMMHUYECKast bubnnorexka [JOK
62 07.05.24
CBA3b https://m.edsoo.ru/00adaab8
KoBasieHTHas HENoOsIpHAs XUMHUYECKas bubnnoreka [JOK
63 14.05.24
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
64 CreneHb OKHCIICHUS 16.05.24
https://m.edsoo.ru/00adae28
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
65 21.05.24
peakuuun https://m.eds00.ru/00adb076
66 OKHCIUTEIN U BOCCTAHOBHUTEIN 23.05.24 bu6mmoreka [JOK
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https://m.edsoo.ru/00adb076

67 KontponsHas padora Ne4 o reme 1 28.05.24 bubmumoreka [IOK
«Ctpoenue atoma. XUMHUUYECKasl CBA3b) o https://m.edsoo.ru/00adb486
O06o001IeHre U CUCTEMaTH3allisl 3HAHHIA bubmuorexa [JOK

68 1 30.05.24
3a Kypc XMMHUH § Kj1acca https://m.edsoo.ru/00adb33c

OBILEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6mmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo Teme

5 «IToBTOpeHue u yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca

5 Knaccugukanus Xxummuaeckux 1 bubnnorexka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHUYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1 bubmmorexa [JOK

PbL, _ HI p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKIIUU U TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
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XUMHYCCKOI'O paBHOBECUA

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranuu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHat. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKUil bubnmorexa LOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAaHUI1 B CBETE PEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTHYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIEHUHA 00 bubnmorexa LOK
P . https://m.edso00.ru/00add8b2
AICKTPOJUTUYECKON JUCCOIHAITTT
14 ITonsTue o ruapoanse coje bubmmorexa LHOK
AP https://m.edsoo.ru/00add9d4
[MpakTHyeckas padora Ne 1. «Pemenne bubnuoteka [JOK
15
AKCIIEPUMEHTAIBHBIX 33/1aW» https://m.edsoo.ru/00addbfa
16 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
KonTponbnas padora Ne2 no teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubmnorexa [IOK
p a THATI. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapakTeEPUCTHKA TaJIOT€HOB.
18 anlxlfllnqecxlile CBzﬁCTBa Ha IpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposonopoa. ConsiHasi KUCIIOTa, bubnnorexa [JOK

XUMHUYCCKUC CBOﬁCTBa, IoJIy4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[IpakTrueckas padota Ne 2 o Teme

20 «[lomydeHne CONSTHON KUCIOTHI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEeHUsIM
21 XUMHUYECKHUX PEAKIIUNA, €CIIH OIUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnuorexa [JOK
B IIpUpoOJie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBogopoi, cTpocHHE, (U3HUECKUC bubnnoreka [JOK
U XMMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KHCIIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpe/ibl COeTMHEHUSIMU
CephI
97 Brruucnenue MaccoBoil 40JIM BBIXO/1a bu6mmorexa [IOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
28 OO6m1ast XapakTepruCcTHKa JIEMEHTOB bubnmuotexa [JOK

VA-rpynmsl. A30T, pacipocTpaHeHHE

https://m.edsoo.ru/00adeeab
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B IIpupoze, Gpu3ndIecKue u
XMMHYECKHE CBOMCTBA

AMMHaK, ero Gu3nvecKue u

bu6mmoreka [IOK

29 XAMUYCCKHE CBOMCTBA, IOJYUCHUE B
v https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme
30 «Tomyyenne amMmmuaKa, U3y4eHHE €TO bubmorera [JOK
. i 13V https://m.edso00.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nueckue u bubnuorexa [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX

32 0o0peHuii. XUMHYECKOE bubmorexa [JOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCIMHCHHSIMU a30Ta
Dochop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHas[ KI/ICJ'I((i))Ta q)q)lfmgle)cxne " bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe

34 MUHEPATBHBIX YI0OpEHUH. bubnuoreka [IOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
VYriepon, pacnpocTpaHeHUE B

35 npu I()) e g)mnrt)lec;;e Y XUMHYECKUE bubmmorexa LIOK

P P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupl yriaeposaa, ux GU3NYECKUe U
TP . ¢ bub6nuorexa [IOK
36 XAMHYECKHE CBOMCTBA.

DKosornyeckue mpoodIemsl,

https://m.edsoo.ru/00adfebe
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CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHast KUCIIOTA U €€ CONu bubmmorexa [JOK
https://m.eds00.ru/00ae006c
[TpakTuyeckas padora Ne 4 o Teme
"[losryyeHune yrieKucioro rasa. bubnuoreka [IOK

38
KauecTBeHHas peakmus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHayanbHbIe TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 Kpemnunii u ero coenqunenus bubmmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«BaxHeimme HeMeTaJTbl U UX https://m.edso0o.ru/00ae0bf2
COCJIUHECHHU S

42 O0600611eHre U cucTeMaTH3aus
3HaHUI
KonTponbnas padora Ne3 no teme

43 «BaxHeinme HeMeTaJTbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
OO6mrast xapakTepruCTUKa XUMUYECKHIX
AJIEMEHTOB — METAJLIOB.

44 MeTtannuueckas CBSI3b U bu6mmorexa [IOK
MeTaJUIM4eCcKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB

45 XUMHUYECKUE CBOMCTBA METAJLIIOB. bubmmorexa [OK

https://m.edso0.ru/00ael1156
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DNEKTPOXUMUYECKUN P
HaINPSDKCHUH METaJIJIOB

OO6u1re cnocoObl MOTyYSHHS
MmetaiuioB. CriaBel. Berauciienus no

46 ABHEHMAM XMMUUYECKUX PEAKIIAI buGnnorexa LIOK
P peaKti, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
puMecH
47 IlonsaTue o KOppoO3UU METATIIOB bubmmorexa [TOK
pp https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
48
[lenoumsie meranel https://m.edsoo.ru/00ael14b2
49 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJTus https://m.edsoo.ru/00ael14b2
50 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
51 Baxueiinine coeqnHeHns KajJbIlUg bubmorexa [IOK
A 1 https://m.edsoo.ru/00ae15e8
59 O000I11IeHIE U CUCTEMATHU3ALIUS
3HaHUM
JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka [IOK
53
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
54 "YKECTKOCTE BOJBI I METOIEI €6 bubnnorexa [IOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
55 A i
JTEOMUHIH https://m.edsoo.ru/00aelc64
56 AMpoTepHbIe CBOMCTBA OKCHIA U bub6nuorexa [IOK

THAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

S Keneso https://m.edsoo.ru/00ae1d86
58 OKcuapl, THAPOKCUABI U COJIH Kee3a bubmuoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
59 O06001IeHNEe U CUCTEMATU3 AL
3HAHUU
[Ipaktrueckas padota Ne 7. Permenue
60 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubmuorexa [JOK
«BaxHeunmme MeTaibl 1 uX https://m.edsoo.ru/00ae3de8
COCIUHCHHUS»
Brruncnenus no ypaBHEeHUSIM
61 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 bubmuorexa [JOK
pEeareHToB JlaH B U30BITKE WU https://m.edsoo.ru/00ael750
COJICPKUT IIPUMECH.
62 Brruucnenus maccoBoil oMU BBIXO1a bu6mmoreka [IOK
MIPOAYKTA PEaKLIUU https://m.eds00.ru/00ae1750
63 O06o001meHre U CHCTEMaTH3aIIHs
3HAHUH
KonTtponbHas pabota Ne4 o reme
64 «BakHeH1me MeTaIbl ¥ UX
COCIUHCHHUS»
65 BemectBa u Mmarepuassl B bubmuorexa [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
66 XHUMUYECKOE 3arpsi3HEHUE bubnmuotexa [JOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
67 Ponb xumuu B periennn bubnuoreka [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
68 O06o001IeHre U cucTeMaTH3aIus bubnmoreka [JOK
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3HAHUH 32 Kypc XUMHUH 9 Kiacca

https://m.edsoo.ru/00ae0d0a
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

Ta6muier: [lepuoandeckas cucteMa xuMudeckux anemeHToB M. M. Menpaeneena,

Ta6J'II/II_[a PaCTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-IGCKI/Iﬁ PAO HAIIPSPKCHUA MCTAJIIIOB.

METOIUYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-yPOBECHbD. -
Peanuzanus-rpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanyeckoe-nocooue-mis-yuntens.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






