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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe denepaibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTelIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHM CIYKUT OCHOBOM it (OPMUPOBAHMUS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (PYHKIITMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IEeSITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO0 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YpPOBHSI K JIPYyrOMY, BBINOJHSAS (PYHKIMM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyyaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATENIbHOCTH, HAayYHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJIOB ACSITEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPYXAIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJIyYEHHBIE NPH H3Y4YECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOW IEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOy4eHus.

C uenpio peanu3alliy IPOrpaMMBbl U TOBBIIIEHUST KauecTBa 00pa30BaHUS U3
yacT, GopMUpyEeMON ydacTHHUKaMU 00pa30BATENIbHBIX OTHOIICHUM, Ha U3YYECHUU
xuMun B 8 kiacce jgo0OasieH 1 yac.OOmiee YKCI0O YacoB, OTBEIEHHBIX IS
U3y4eHUs XUMHUHU Ha YpOBHE OCHOBHOTO 00Iiero oOpaszoBanusi, coctasisieT 170
yacoB: B 8 kiacce — 102 ygaca (3 yaca B Henento), B 9 kinacce — 68 yacos (2 yaca B
HEJIEITI0).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

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

Xumuueckas ¢opmysna. BajJeHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuecTtBo BemectBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIHMYECTBA,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHUS, Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKMCAHKNE TMPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakluil (pasiiokeHHe 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,
BBbIMIApMBaHUE, TUCTUILUIALNSA, XpoMaTtorpadus, IPOBEICHHE OYNCTKH MOBAPCHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — sneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupojae. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE 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 U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA 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
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss ocCHOBaHMI: MENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psm aktuBHOcTM MetaimioB H. H. bekerona.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE CONEPKaHUsI KUCIOPOAa B BO3AYyXE, IMOJIyYEHHE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHE, paClO3HABAHUE M H3Yy4YCHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHON
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,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeETajla IPYTMM M3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[leprognyeckuii 3akoH. Ilepuoanueckas cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siep. M3otomnbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPAaJAMyCca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

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

Xumuueckasi cBsizb. KoBasieHTHass (TofisipHasi W HEMOJSIpHas) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmoie ceazu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO --HayYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHAYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid M HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMUYeCKUX peaklyii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOpOCTH XUMHUYEeCKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAalICHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca JUCCOLMAUMU KHCIOT, IIEJI0YEed H  COJeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  peakUui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6miast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMPUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kjacca KHUCIOT W chneuuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B MPHUPOJIC. XHUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHUSA. A30T, paclpOCTpaHEHHUE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIydeHHE, (HU3UIECKUE W XUMHUYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI W BoAoéMoB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YIO0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKCuabl yriepojaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
ahdekt. YronpHas KucaoTa U €€ coyu, uX Pu3N4ecKrue U XMMUYECKHE CBONCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojaax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemausi (IV) u kpemuueBoi kuciore. CUIMKAThl, X WCIOJIb30BaHUEC B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (GU3UIECKHE U XUMHUUYECKHE CBOMCTBA
rajJJoreHOB M HMX COCJMHEHHH (BO3MOXKHO MCIIOIb30BaHHE BHICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHLUCHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakIuu Ha Cyabdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), 00pa3iaMu a30THBIX M (oChHOPHBIX yA00pEHUM, MOTyUYeHHE,
coOupaHue, pacrmo3HaBaHUE U M3YYCHHUE CBOMCTB aMMMaKa, MPOBEICHUE
Ka4eCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (GochaT-uoOH M M3yYEeHHE IPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YCHUE Mozeseun
KPUCTAUIMYECKUX peméToK anMasza, Tpadura, ¢QyiepeHa, O3HAKOMJIICHHE C
MPOIIECCOM  afcOpOLMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIUM HAa KapOoOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIHUEN CUIMKATHOM TPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTATBHBIX
3aJ1a4 1o TeMe «BaxkHeuie HeMEeTauIbl U KX COCTUHEHUS.

MeTajuibl 1 UX COeIUHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamimdeckas CBS3b U
METaJUIM4YecKass  KpUCTa/UIM4YecKas  pemeérka.  DJICKTPOXUMHUUYECKUM s
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTamel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi M Kanus. [IpumMeHeHHne IIeNOYHBIX METAUIOB MU 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. Baxueilmve coeivHEHHS Kaiablus (OKCHI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCHA W THAPOKCHIA
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 HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
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), HaOMrONEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
U 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 3arpsi3HEHHE OKpYXKarollel cpennl (MpeneiibHasl JOoMmyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

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

Mescnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBS3€M MpU W3YYEHHM XMMHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHS: HAy4YHBIH (PakT, TUMoTe3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

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)maTpuoTN4ecKOro BOCIMTAHUA:

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

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
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)IIEHHOCTH HAYYHOT'0 MO3HAHUA:

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, B3aHUMOCBS3SIX 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 KYJIbTYpPhI, 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
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4)popMupoOBaHUSA KYJIbTYPbI 310POBbS.

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN M
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTA COOJIOJIEHUsT TpaBWI OE30MaCHOCTH TMpPU OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHus C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuil 0€30MAaCHOTO MOBEIEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETax M IO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEIIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaATh CYIICCTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHWE HaOMomaTh 3a XOJOM Ipoilecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NMPUMEHSATh Pa3udyHble METObl W 3alpOChl MPU MOUCKE 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,
OBIIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yJIbTAaTOB BBIMOIHEHUS XUMUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIIbHOM W HMCCIIEIOBATENBCKOM  JMEATENBHOCTH TPH  PEIICHUU
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 1eHCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh M AaHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAasi KOHIICHTpAIus1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbIci [lepuomnueckoro 3akona J[I. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuoanueckass cuctemMa Xumudeckux osnemeHToB [, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTBHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOICTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(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 IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOW JIOJIE PACTBOPEHHOrO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyueHus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU IPPeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUuHu, MNPEAeIbHO JIOMyCTHUMas
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNHUCHIBaTh W XapaKTepHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMUSI  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenesax MajlbIX MEePUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOIHBIE U COKPALLIEHHBIE YPABHEHNS PEAKLIMM NOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaKkui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJIeMeHTa 1o ¢dopMyIie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBHITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  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 OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATHU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 6 1 5 bubnuoreka [{OK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 28 1 bubnunoreka LIOK

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

Wroro no pazneny 34

Pa3nesn 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopoz. [lonsitue 8 1 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 10 1 bubmuoreka [IOK

' KUCJIOTaX M COJISAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 9 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIACCHI 17 1 1 but6mmorexa [IOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 44

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XHMHHECKHX d1eMenToB /1. 1. 10 https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue
aTroma
XUMHYECKAS CBI3b. Bu6 LIOK
noImoTeKa
3.2 Oxucaurensro- 15 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasery 25 https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 102

11O ITPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpeHue n yriryoieHne 3HaHu OCHOBHBIX 6 1 bubmmoreka [JOK
' pasnenoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMAIIUSL. 9 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 19
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepoa u KpeMHHA 9 1 2 Bubmmorexa [IOK
' PYTHIEL. POAH XP https://m.edso0.ru/7f41a636
U UX COCTUHEHUS
Wroro no pazneny 26



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

. bub6nmoreka [IOK
31 Obmpre croficTsa MeTalIoR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 B MaTepPHUAJIb] B )KU3HU YEI0BEKA 3 bu6morexa HIOK
' ctectsa f p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl

1 Ilpenmer xumuu. Pone XuMuuM B KU3HU 1 bu6mmoreka [IOK
yenoseka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[TonsiTve o0 MeTonax TMO3HAHHUS B XHUMHUHU. Eub 10K

nonIroTeKa

2 JLO.Nel  « i 1

O «/syuenme - pusmicckix - cBOHCTE https://m.edsoo.ru/ff0d227e
caxapa H cepbl».
IIpakTnueckas paGora Ne 1 «lIpaBuna

3 a00THI B JIa0OPATOPUHU U IIPUEMBI 0OpaIEHUS C 1 1 bubmmorexa LOK
P patop P P https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM

bu6mmorexa [IOK
4 4 . 1
HICTHIC BEMecTBa 1 eMect https://m.edsoo.ru/ff0d26ca
Crioco0nl paziesieHus: cMecei.
5 JI.LO. Ne 2 «Pa3nenenne cMecH, COCTOAIIEH U3 1 bubmmorexa LHOK
T ’ https://m.edsoo.ru/ff0d28c8
MOPOUIKOB KeJe3a U CEPb»
IpakTnueckas padora Ne 2 «Pa3nenenue
6 cMecell (Ha TpuMepe OYHCTKH IOBAPEHHOM 1 1 bubmmorexa [JOK
pumMep p https://m.edsoo.ru/ff0d28c8
COJIN)»

7 Atombl n Mosekynsl.JI.O. Ne 3 «Co3nanue 1 bubnuoreka [IOK
MoJienieit MoJIeKyI (IIapOCTEPIKHEBBIX ).» https://m.edsoo.ru/ff0d2a6c
BeniecTtBa MONEKYJIAPHOTO U HEMOJIEKYJISIPHOTO bubmuorexa [JOK

8 1
CTPOEHHUSI. https://m.edsoo.ru/ff0d2a6c



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

bubmuorexa [JOK

9 XHUMHYECKUE DIIEMCHTHI.
https://m.edsoo.ru/ff0d2be8

10 3HaKu (CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB bubmorexa LHOK

https://m.edsoo.ru/ff0d2be8

11 IIpocThie U clI0KHBIE BEIIECTBA bubmorexa LHOK

P - ' https://m.edsoo.ru/ff0d2a6c

12 ATOMHO-MOJIEKYJISIPHOE YIEHUE bubmorexa LHOK

YIApHOE Y1 ' https://m.edsoo.ru/ff0d2d50
3aKkOH  TIOCTOSHCTBA  COCTaBa  BEMIECTB. bubmuorexa [JOK

13
Xumuaeckasi popmyia. https://m.edsoo.ru/ff0d2eae

14 BasleHTHOCTh aTOMOB XMMHUYECKHX 3JICMEHTOB. bubmuorexa [JOK
OrnpezesieHHe BAJICHTHOCTH  JJIEMEHTOB  T10

15 pea . bu6mmoreka [IOK
dbopMynaM OMHAPHBIX COSAMHEHHIA.

CocraBiieHHEe XMMHUYECKUX (PopMysT OMHApHBIX

16 . dopwy. P bu6mmoreka [IOK
COCTMHCHUH 1O BaJICHTHOCTH.

17 OTHOCHUTENbHAS aTOMHast Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
Beruucnenue OTHOCHUTENBHOW MOJEKYJISIPHOU

18 YBP bubmuorexa [JOK
MaccChl

19 MaccoBass Joisi XUMHYECKOTO DJJeMEHTa B bu6mmoreka [IOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
BriBOa XUMHYECKHX (DOPMYII, €CIH H3BECTHBI

20 g $opwy. bu6mmorexa [IOK
MaCCOBBIC JIOJIH XMMHYECKUX BEIIECTB.

21 KonunuectBo BemtectBa. Moib. bubmmoreka [IOK

22 MounsipHas macca. bubmmotexa LIOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Briunciennus ¢ HMCHOJB30BAaHMEM  HOHSITHUU

bubnmoreka [IOK

23
«KOJIMYECTBO BEIIECTBA» U «MOJISIpPHAsi Macca»

24 Pemienne pacyeTHBIX 3a/1a4 But6mmoreka [IOK
®dusznueckue U XUMHYECKUE  SBIICHHUS.

o5 Xumnueckass peakius. JL.O. Ne 4 «IIpumepst bubnmoreka [JOK
busnueckux sBieHuit», J1.O. Ne 5 «IIpumepsl https://m.edsoo.ru/ff0d37fa
XUMHUYECKHX SBICHHI.

[Ipu3Haku 1 ycIOBHS MPOTCKAHUS XUMHUYCCKUX

26 eaknuid. JI.O. Ne 6 «Habmronenue u onucanue bubmmorexa [JOK
p T . https://m.edsoo.ru/ff0d3al6
MPU3HAKOB MPOTCKAHUS XUMUYCCKUX PEAKITUI.
3akoH coxpaHeHus macchl BemiecTB. JI.O. No 7

97 «Habnronenne W ommcaHue  Pe3yIbTaTOB bubnnoreka [JOK
IIPOBE/ICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH https://m.edsoo.ru/ff0d3b88
COXpaHEHHUs MacChl». XUMHUYECKNE YPaBHEHUS
Knaccudukanus XUMHYECKHX peaxiuit
(coenuuenws, pa3noXKeHus, 3aMelleHus,

28 obmena). JI.O. Ne 8 «PaznokeHue rugpokcuaa bubmmorexa [JOK

N AP A https://m.edsoo.ru/ff0d3f34
meau (ID)» JI.O. Ne 9 «Peakmusi 3amenieHus
MEJTH JKEIIe30M»
YropaxHeHuss B~ HalUCaHUU ABHEHU U

29 P . P bubmuorexa [JOK
XUMHUYECKHUX PEAKIIHA.

30 Brrunciienuss koauyecTBa, MacChl BEIIECTBA IO bubmuotexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Pemienne 3amay Ha BBIUMCICHUS KOJUYECTBA,

31 MaccChl BEIIECTBA MO YPAaBHEHMSIM XHMHYECKUX bubmmorexa [JOK

. P https://m.edso0.ru/ff0d5708
peakiuit
. bubnmnorexa [JOK
32 M. B. JIoMOHOCOB — y4EHBII-IHIIUKIIOIETUCT. 1

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
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O0001IeHME U CUCTEMATU3ALMS 3HAHUN 10 TEME

33 bubnmoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKIIUI.

34 KonTposbnass paGora Nel mo Teme bubnuoreka [IOK
«BelllecTBa 1 XUMHUYECKHE PEAKLINY. https://m.edsoo.ru/ff0d4290
AHanmM3 KOHTPOJIBHOW paboTel. Bozmyx —

35 cMmech raszoB. CocraB Bozayxa. JI.O. Ne 10 bubnunoreka [HOK
«KadecTBEeHHOE  OMpPEACIICHUE  COJECPIKAHUS https://m.edsoo.ru/ff0d448e
KHCJIOPOJIa B BO3JIyXEM.

36 Kucnopon — »nemMeHT M mpocToe BELIECTBO. bubnuorexa [JOK
O30H. A10TpONHS KUCTIOPOAA. https://m.edsoo.ru/ff0d4614
du3nyeckue MU XUMHUYECKHUE CBONCTBA
KHCIIOpoJa (peakiuu OKHUCIEHUs, TOpEHHue).

P P P ) bu6mmoreka [IOK
37 [TonsaTtue 00 oxkcumax.
https://m.edsoo.ru/ff0d4614
JLO. Ne 11 «OsnakomieHne ¢ oOpasnamu
OKCHJIOB»
Crnioco0sl MOJIy4EHUs KHCII0po/ia B
38 naboparopuun " MIPOMBIIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnoposa.

39 TermoBoit  3¢ddexT XumMuyeckod peaxiu, bubmuoreka [IOK
MOHSITHE O TEPMOXHUMH-UYECKOM YpaBHEHUU

40 DK30- ¥ 3HI0TEPMUYECKHE PEAKLIUU bubmuorexa LLOK

41 TomnuBo (HEPTH, yrolb U MeTaH). 3arps3HEHHE bubnmnoreka [JOK
BO3]1yXa, CITOCOOBI €r0 MPEI0TBPAIICHUSI. https://m.edsoo.ru/ff0d4790
IIpakTnueckass paGora Ne 3 mno Teme

42 «[lomyyenrie = u  coOupaHHe  KHUCIOpOAa bubmmorexa [OK

i . p poaa, https://m.edsoo.ru/ff0d4c4a
U3Y4YEHUE €r0 CBOMCTBY»
43 Bomopon — nayneMeHT M MpOCTOE BEHIECTBO. bubnnorexka [JOK

Haxoxnenue B mpupoie

https://m.edsoo.ru/ff0d4ae2
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dusuyeckue u XUMHYCCKHUE CBOIICTBa
Bojioposa. IIpumenenue Bogopona. JI.O. Ne 12

bubmuorexa [JOK

44
«B3anmojieiicTBUe BOJOPOJIa C OKCHUIOM MEIHU https://m.edsoo.ru/ff0d4ae2
(1)»
bubmuorexa [JOK
45 IT
OHATHE O KHCTOTAX H COIAX https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
46 o o
CrniocoOsI MostydeHus BOAOPOa B 1abopaTopuu htts://m.edsoo.ru/ffod4ddo
IIpakTHUyeckan adora Ne 4 mo Teme
47 «fll)on €HHUE U CO6II)/I aHU€e BOJAOPOJa, U3YUEHUE bubmmorexa LOK
yq“ p AOPOAA, H3YH https://m.edsoo.ru/ff0d50d2
€ro CBOMCTB»
Mounsipablii  00bEM Ta3oB. 3akoH ABoOraapo. BuG 10K
noOIMoTeEKa
48 JI.O. Ne 13 «Hab S
O. Ne 13 «Habmozenne obpasios Betiiects https://m.eds00.ru/ffod4ddo
KOJIMYECTBOM | MOJIbY
Brrunciienns o00néMa, KOJIHMYECTBA BEIIECTBA
49 rasa I0 €ero U3BECTHOMY KOJIHYECTBY BEIECTBA bubmmorexa [IOK
.. y v Bet https://m.edsoo.ru/ff0d4f42
WK 00bEMY
Boruncnenuss 00bEMOB Tra3oB IO YpaBHEHHUIO
50 €aKIMH Ha OCHOBE 3aKOHAa OOBEMHBIX bubmorexa [IOK
peakt . https://m.edsoo.ru/ff0d542e
OTHOIIIEHUH Ta30B
51 OTHOCHUTENbHAS INIOTHOCTE ra30B bubmiorexa [IOK
52 Pemenue 3a1ay mo maTepuanam TEMBI. bubmmorexa [IOK
53 Bonma. ®dwusnueckne W XMMHYECKHE CBOWMCTBA bubnmoreka [JOK
BOJIBI. https://m.edsoo.ru/ff0d55a0
54 CocraB ocHoBanwuil. [lonsiTie 06 UHAUKATOpAX. bubmmorexa [JOK

https://m.edsoo.ru/ff0d5230
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Boma xak pactBoputrens. HacelieH-Hble U
HEHACBIIICHHbIE pacTBOpBl. MaccoBas 10Jis

bubmuorexa [JOK

55 BEIIECTBA B actBope. JL.LO. Ne 14
! p P . https://m.edsoo.ru/ff0d5708
«HccnenoBanne O0OCOOCHHOCTEH pPacTBOPCHHS
BEIIIECTB C PA3IUIHON PACTBOPHUMOCTHIO
Pemienne pacyerneix 3amauy  «HaxoxzaeHue
56 MAacCOBOM JOJIM PAcTBOPECHHOI'O BEIIECTBA B bubmorexa [JOK
p p https://m.edsoo.ru/ff0d587a
pacTBOpe»
Pemenne pacuetHeix 3amau  «HaxoxaeHue
57 MacCOBOHM JOJIM PACTBOPEHHOIO BeEIIECTBA B bubmaorexa LIOK
p p https://m.edsoo.ru/ff0d587a
pacTBOpe»
IIpakTnyeckass padora Ne S5 1o Teme
58 «lIpurotoBieHre pPacTBOPOB C OIpPeCIEHHON bubmorexa HOK
p N N p p pedl https://m.edsoo.ru/ff0d59e2
MacCOBOM J10JIEH paCTBOPEHHOTO BEIIECTBAY
KpyroBopor Boasl B mpupoae. 3arps3HEHHE
59 npupoaHbix  Box.  OxpaHa M OYMCTKaA bubnuoreka [IOK
MPUPOJIHBIX BOJ.
OO0o0mIcHNe W CHUCTEMATH3alus 3HAHUH II0
60 temam  «Kucnopoa», "Bomopon", "Bona. bub6mmnorexa IIOK
PactBops!" https://m.edso0.ru/ff0d5b40
61 KonrTposbnass pabdora Ne2 1o Teme bubmuorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d5eba
AHanu3 KOHTpoJbHOU paboThl. Knaccuduxarms
62 HEOpraHu4YecKux coeanHeHn. OKCHUJIbI: COCTaB bubmorexa LHOK
p | ' ’ https://m.edsoo.ru/ff0d6342
KJIacCH(UKaIis, HOMEHKIaTypa
63 [loxyuenne  KHCIIOTHBIX, OCHOBHBIX U bubnnorexka [JOK

aM(OTEPHBIX OKCUIIOB

https://m.edsoo.ru/ff0d664e
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XUMUYECKUE CBOMCTBAKUCIIOTHBIX, OCHOBHBIX U
amporepHbix okcuaoB. JI.O. Ne 15 «M3ydenue

bubmuorexa [JOK

64
B3aumoeiicTBus okcuaa meau (I1) ¢ pactBopom https://m.edsoo.ru/ff0d664e
CEPHOM KUCIIOTHI»
I'mapoxkcunsl. OcHoBaHu4: COCTaB, bubmuorexa [JOK
65
KJIacCU(UKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue u XUMHUYECKHE CBOMCTBa BuG 10K
nOJINOTEKA
66 ocHoBanuii.JI.O.Nel16 «[lonyuenue
. i https://m.edsoo.ru/ff0d67ca
HEPACTBOPHUMBIX OCHOBAHUI»
67 XUMHYECKUE CBOMCTBA OCHOBAaHUM. bubnuorexa [JOK
https://m.edsoo.ru/ff0d67ca
Peakuus  wedtpanuzanuu.  JI.O.  Ne 17
68 «B3aumogeiicTBue 1miemod4ed C  KHCIOTAMHY bu6mmoreka [IOK
JL.O. Ne 18 «B3aumojielicTBHE€ HEPACTBOPUMBIX https://m.edsoo.ru/ff0d67ca
OCHOBAHHUH C KUCITOTaAMM»
Kucnotsr: COCTaB, KJ1accuukanms, bu6mmorexa [IOK
69
HOMEHKJIaTypa. https://m.edsoo.ru/ff0dfee2
[TonydyeHne u XWMHUYECKHE CBOWCTBAa KHUCIOT.
70 JL.O. Nel19 «JleiicTBHE KHCIOT M OCHOBAaHHMH Ha bubmorexa HOK
T https://m.edsoo.ru/ffOdfee2
WHUKATOPBDY
Psin aktuBHOCTH MeTamoB. JI.O.
71 bubmuoreka [JOK
Ne 20 «OtHOmEHHE KUCIOT K Mey 1
72 Comu: cocTaB, KIaccupUKaIys, HOMEHKIATypa bu6mmorexa [IOK
bubmuoreka [JOK
73 Comu (cpeauue): crnocoObl MOIydeHHUS
(cpemmme) yi https://m.edsoo.ru/00ad9474
Xumnueckue cpowcTBa comei. JI.O. Ne 21
74 «BpITecHEHHE OAHOrO MeTala JPYTMM U3 bubnuorexa [JOK

pacTBopa Com»
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IIpakTnueckas padora Ne 6. «Pemenue

75 AKCTICPUMEHTATBHBIX 3a1a4 o TeMe bubnmoreka [JOK
«Baxuneimue KJIaCChI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI)

76 l'enernyeckass  cBsi3b  MEXKAY  KJaccamu bubnmoreka [JOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50
O060061eHre U cucTeMaTu3alys 3HaHHUi 110 Teme

77 "OcHOBHBIE KJIACCBI HEOPraHUYECKUX bubmmorexa [JOK

. P https://m.eds00.ru/00ad9ch2
COCTMHEHU I
KonrTpoabnas  pabdora Ne3 1no  Teme
78 "OCHOBHbIE KJIaCChI HEOPraHUYEeCKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHU N
[TepBbie MONBITKYN KJIacCUPUKAIIUN XUMUUYECKUX

79 aneMeHToB. [loHsATHE O Tpynmax CXOIHBIX bubnuorexa [JOK
aneMeHTOB. JI.O. Ne 22 «M3ydyeHue oOpa3ioB https://m.edsoo.ru/00ad9ffa
BEILECTB METAJIOB U HEMETAIIJIOBY.

[lepnonnueckuit 3akoH u Ilepmommueckas
80 cucteMa XUMHUYeckux osneMmeHtoB J[. U bubmmorexa [OK
' ’ https://m.edsoo.ru/00ada52c
Menpeneesa
81 [Tepuoapl, Tpynmel, MOATPYIIIBI bubmorexa HOK
P > TPYITE, pyn https://m.edsoo.ru/00ada52c
3aKOHOMEPHOCTH HM3MEHEHHUs pajguyca aTOMOB

82 XUMHUYECKUX DJJIEMEHTOB, META/UIMYECKUX U bu6mmorexa [IOK
HEMETAJUIMYECKUX CBOMCTB 10 TIpylHmam H https://m.edsoo.ru/00ada52c
nepuoiam

83 Crpoenue aromoB. CocTaB aTOMHBIX sEp. bubnmoreka [JOK
N3otonbl https://m.edsoo.ru/00ada342

84 CTpoeHHe »JJIEKTPOHHBIX OOOJIOUYEK AaTOMOB bubnmoreka [JOK
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anemeHtoB Ilepuoamueckoir cucremsr [ H.
Menneneena

https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHUMHUYCCKOIro JJICMCHTA IIO

bu6mmoreka [IOK

85 ero nojoxxeHuro B Ilepuonmueckoii cucreme /1.
PHOA A https://m.edsoo.ru/00ada824
. MenneneeBa
Pemienne 3amau mo Teme: Ilepuoau-ueckuit
86 3aKOH M TNEPUOAMYECKAsT CUCTeMa XUMUUYECKUX bu6mmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/00ada824
. 1. Menneneena.
3nauenne llepmoguyeckoro  3akoHa IS
87 a3BUTHSA Hayku U npaktuku. . . MeHnngeneeB bubmorexa [JOK
p L YK p I A https://m.edsoo.ru/00ada96e
— y4€HBIi, earor U rpaxaaHuH
88 O06o001IIeHNe W CUCTEMATH3alMsa 3HAHUM 110 bu6mmoreka [IOK
teMe: «CTpoeHue aTomay. https://m.edsoo.ru/00ada96e
DIEeKTPOOTPULIATETLHOCTh ATOMOB XMMHYECKUX bubnunoreka [JOK
89
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
90 HoHnHasg xuMmuueckas CBI3b
https://m.edsoo.ru/00adac34
91 KoBanenTHasa nosapHas XUMHUUYeCcKas CBI3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
92 KoBaenTHas HemomsapHass XUMHUYECKas CBSI3b bubmmorexa LHOK
p https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
93 CreneHb OKUCIEHUS
https://m.edsoo.ru/00adae28
04 [IpaBuna ompeneneHusi CTENEHEH OKHUCIEHHsS brbmiorexa LIOK

3JICMCHTOB

https://m.edsoo.ru/00adae28

95

Brrunciaenne cTeneHn OKHUCICHUS

but6mmoreka [IOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

https://m.edsoo.ru/00adae28

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE — PEAKLIUH.
JLO.  Ne 23  «lIpoBeneHue  ONBITOB,

96 WLIIOCTPH IMUX IIPUMEPLI  OKUCIUTEIBLHO- 1 Eubmorexa ITOK
PHPYIo pHMEpHL - € https://m.eds00.ru/00adb076
BOCCTaHOBUTEIBHBIX peakuui (ropenue,
peaKIu Pa3I0KEHUsS, COCTUHCHUS ).
bu6mmoreka [IOK
97 O 1
KHCIIHTEII H BOCCTAHOBHTEIH https://m.edsoo.ru/00adb076
08 CocTaBleHHE  ypaBHEHHIH  OKHCIHM-TEIBHO- L Bubimorexa LIOK
BOCCTAHOBHTENBHBIX PEAKIHil https://m.edso0.ru/00adb076
99 CocTaBleHHEe  ypaBHEHHIH  OKHCIHM-TEIBHO- L Bubimorexa LIOK
BOCCTAHOBHTENBHBIX PEAKIHil https://m.edso0.ru/00adb076
O0001IIeHNe W CUCTEMATH3alMUsa 3HAHUN 110
100 teMe: «CTpoeHHe  BeElecTB. XHUMHYECKas 1 Bubmorexa ITOK
’ P ' https://m.edsoo.ru/00adb486
CBA3bY.
101 KonTposbnass pabora Ne 4 1o Teme 1 bubnnoreka [JOK
«Ctpoenue aroma. XUMUYECKasi CBA3b) https://m.edsoo.ru/00adb33c
102 AHanu3 KOHTPOJIbHOU paboTHI. 1 bubnnoreka [JOK
3aKITIOYUTEIBHBIN YPOK. https://m.edsoo.ru/00ad9ch2
OBILIEE KOJINMYECTBO YACOB IO 102

INPOI'PAMME
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9 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero U3yYeHusi o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
[lepuonnueckuii 3akoH. [lepuoauuec-kas
bubmuorexa [JOK
cUCTeMa XUuMHU4eckux snemeHnToB /1. 1. 1
https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LOK
P P https://m.edso00.ru/00adb6b6
MEePHUOIOB
Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bujapl XUMHUYECKOM CBSI3U U THIIBI
kpuctaumaeckux pemerok. JI.O. Ne 1
«O3HaKOMIIEHHE C MOJICIISIMHU
KPUCTAJUIMYECKUX PEIETOK 1 bubmmorexa [OK
https://m.edsoo.ru/00adbac6
HEOPTraHWYECKHUX BEIIECTB — METAJJIOB U
HeMeTalIoB (Tpadura 1 ajamasa), CIIOKHBIX
BEIIECTB (XJIOpUJIa HATPHS)».
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme «lloBTOpeHue u yriybneHne 3HaHUI 1 bubmuotexa [JOK
OCHOBHBIX pa3/IeloB Kypca 8 Kiaccay
Kontpoabnas padora Nel mo reme 1 1
«IToBTOpeHMe M yriybJieHue 3HAHUI
OCHOBHBIX pa3/ie/ioB Kypca 8 kiaccay
. bubmuorexa [JOK
AHaM3 KOHTPOJIBHON paboTHI. 1

https://m.edsoo.ru/00adbcb0
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Knaccudukanus XuMu4eckux peakuui mo
pa3IM4YHBIM IIPU3HAKAM

[IoHsATHE O CKOPOCTH XMMHUYECKON PEAKIUU.
[IoHATHE 0 TOMOTE€HHBIX U I'€TEPOTrE€HHBIX
peakuusax

[TonsiTHE 0 XUMUYECKOM PABHOBECHH.
@DaKTOpBI, BAUAIOIIUE HA CKOPOCTh
XUMHUUYECKON pPEeaKIMU U TIOJI0KEHUE
xumuueckoro pasHosecus. JI.O. Ne2
«M3y4eHue BIUAHUSA YCIOBUM POBEACHUS
XUMHYECKON PEAKLIUH HA €€ CKOPOCTHY.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

10

11

12

OKuUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. JI.O. Ne 3 «IIpumepsl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peaKkun».

Teopus 21EKTPOTUTHYECKON TUCCOLMALINN.
CunbHble U crnabdble 3nekTpoauTsl. JI.O. Ne 4
«HMccnenoBanue 3JIEKTPONPOBOIHOCTH
pPacTBOpOB BEILIECTB, MpolLecca
JIMCCOITHAITNHT KHUCJIOT, IIEI0YEH U COJIEH.

HoHnHbIE ypaBHEHUS pEaKLIMil.

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

13

Nonnsbie ypaBHeHns peakuuil. JI.O.NeS
«[IpoBenieHrE OIBITOB, HILTIOCTPUPYIOIIHX
NPU3HAKHA IPOTEKAHUS PEAKIINH HOHHOTO
obmeHa (0Opa3oBaHUE OCaJiKa, BBIJICIICHUE
rasza, 00pa3oBaHuE BOBI)».

bubnmoreka [JOK
https://m.edsoo.ru/00add448

14

XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUN
B CBETE MpEACTaBICHUMN 00

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8
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SHCKTpOHHTH‘ICCKOﬁ Jucconruanumn

XUMHUYECKHE CBOVCTBA COJIEH B CBETE

15 [IPEACTABIIEHNI 00 DIIEKTPOIUTHYECKON bubmmorexa [IOK
pel P https://m.edsoo.ru/00add8b2
JIUCCOLAALMA
16 ITonarue o ruaponuse conen bubmmorexa [IOK
P ' https://m.edsoo.ru/00add9d4
17 IpakTnyeckas padora Ne 1. «Pemenne bubnunoreka [HOK
IKCINEPUMEHTAJIBHBIX 32/1a49» https://m.edsoo.ru/00addd12
OO000IIEHNE U CUCTEMATU3ALMS 3HAHUNUIIO
18 TeMe «DIEKTPOJIUTUUECKAS TUCCOLUALIUS bubmmorexa LHOK
p a THALLHA. https://m.edsoo.ru/00addbfa
XHMMHYECKUE PEaKIIMK B PACTBOPax»
KonTpoubnas padora Ne2 mo reme
19 «IDIIEKTPOJIUTHYECKAS JUCCOHALINSA bubmmorera [TOK
p : https://m.edsoo.ru/00addecO
XUMHYECKHE PeaKIui B PAaCTBOPax»
AHanu3 KOHTPOJIbHOM paboThl. Obmas
20 XapaKTEPUCTHUKA TAJIOTEHOB. XUMUYECKHUE Bubmorexa ITOK
pv P ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpE XJIopa
XnopoBogopoa. CoisHas KUCIIOTA,
21 XI/IMII/)I‘ICCKI/I(I: CBOMCTBA, MOJIYUYCHUE bubmmorexa [IOK
’ yi ’ https://m.edsoo.ru/00ade104
npUMEHCHHE
IIpakTHdeckas padora Ne 2 mo Treme
22 «l_II)OJI yeHue co.:smoﬁ KHCJIOThI bubmmorexa [TOK
y R ’ https://m.edsoo.ru/00ade348
u3yueHHe e€ CBOMCTBY
BbIunciieHus mo ypaBHEHUSAM XUMHUECKUX
23 €aKIUii, ECIIX OIUH U3 PEarcHTOB JaH B bubmmorexa LOK
PCAKILIH, 8 p A https://m.edsoo.ru/00ade488
U30bITKE
24 OO6mas xapakTepucTrka 3J1eMeHTOB VIA- bubnmnorexa [JOK

TPYIIIBI

https://m.edsoo.ru/00ade64a
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ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepbl U €€ COCTMHEHUH B

. bubnmoreka [JOK
25 npupoje. Xumudeckue cBorictaa cepsl. JI1.O. 1 1
https://m.edsoo.ru/00ade64a
Ne 6 «O3HakomieHHE C 00pa3laMu Cephl U
€€ COCTMHEHUSIMN.
26 CepoBoaopoi, cTpoeHHE, PU3HUECKUE U 1 bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTA,
du3HYECKHEe M XUMUICCKIE CBOMCTRA,
npumenenue. J1.O. Ne 7 «HaOmtonenue
27 mporecca 00yTJIMBaHHSI caxapa Mo 1 bubmorexa LHOK
p“ . P . . https://m.edsoo.ru/00adea28
NEeICTBIEM KOHIIEHTPUPOBAHHOW CEPHOM
KHUCIIOTHI, U3YYEHHE XUMHUECKUX CBOMCTB
pa30aBICHHON CEPHOM KHCIIOTHI.
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
IIPOMBIIIJIEHHOT'O CII0C00a MOJIy4eHUs
CEpPHOM KUCHOTHI. XMMUYECKOE 3arpsi3HEHUE
. bubnuorexa [JOK
28 OKPY’KaloIllel cpebl COEAUHEHUSIMU CEPBI. 1
. https://m.edsoo.ru/00adec8a
JL.O. Ne§8 «IIpoBeneHne kauecTBEHHOU
peaxiuu Ha cynb(}aT-uoH U HaOIOIeHUE
MpU3HaKa €€ IPOTEKAHUA.
29 Brruucnenue MaccoBOil JOIM BBIXOJ1a 1 bu6mmorexa [IOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHKa 3JIeMeHTOB VA-
rpymibl. A30T, paclipoOCTpaHEHHE B
’ bu6mmorexa [IOK
30 npupoe, GU3NIeCKre 1 XUMHUIECKUE 1
b https://m.edsoo.ru/00adeea6
cBoiictBa. JI.O.9 «O3HakomieHue ¢
(bU3UYECKUMU CBOMCTBAMHU a30Ta
31 AMMuak, ero Gu3nIecKne U XUMHUYECKHE 1 bubmuorexa [JOK
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CBOMCTBA, ostyueHue u npumenenue. J1.O.
Nel0 «IIpoBeneHre Ka4eCTBEHHBIX PEAKIIUM
Ha MOH aMMOHHUS.

https://m.edsoo.ru/00adf004

IIpakTnyeckas padora Ne 3 mo reme

32 «ITomyyenue ammuaka, u3yueHue ero bubmiorexa LIOK
. https://m.eds00.ru/00adf180
CBOWHCTB»
A3oTHas KucioTa, e€ husndeckue u
xumuaeckue cBorcrpa. JI.O. Nell bubmuorexa [JOK
33 . .
«B3anmoielicTBHEe KOHUEHTPUPOBAHHOM https://m.edsoo.ru/00adf306
A30THOM KUCJIOTHI C MEJBIO».
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHS
B KaU€CTBE MHUHEPATbHBIX
34 yno0peHui. XuMH4YeCKoe 3arpsi3HeHHE bubnnoreka [JOK
OKPYKAIOILIEH Cpe/ibl COEIMHEHUSMU a30Ta. https://m.edsoo.ru/00adf518
JI.O. Nel12 «O3nakomiieHue ¢ oOpasnamu
A30THBIX YI00PEHHIN
®ochop. Oxeun dhocdopa (V) u pochopnas
KHCIIOTa, GU3NIECKHE U XUMHUECKHUE
35 cBoicTBa, moydyeHue. JI.O. Ne 13 bubnmnoreka [JOK
«O3HaKOMIIEHUE CO CBOMCTBaAMHU https://m.edsoo.ru/00adf68a
docdopa.llpoBenenne kauecCTBEHHON
peakuuu Ha hocdar-uon».
Hcnonws3oBanue ¢pocdaToB B KauecTBE
MUHEpaTbHBIX yaoopenuid. JI.O. Ne 14
36 «O3HakomiteHne ¢ oopasznamu GochopHBIX bubmorexa HOK
N - https://m.edso0.ru/00adfc20
yanoOpeHuit». 3arps3HeHne MpupoIHOM
cpenst hochatamu
37 Yrnepon, pacnpocTpaHeHHUE B PUPOJIE, bubnmnorexa [JOK

busznveckue u xumuieckue cpoiictaa. JI.O.

https://m.edsoo.ru/00adfd9c
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No 15 «O3HakomIleHHE € MPOIIECCOM
aziIcopOoIum»

Oxkcupsl yraeponaa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE

bu6mmoreka [IOK

38
Ipo0JIEMBI, CBA3aHHBIE C OKCHJIOM YIJIEpoaa https://m.edsoo.ru/00adfebe
(V)
39 VYronbHast KUCIOTA U €€ Con bubmorexa LHOK
https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas pa6ora Ne 4 o reme
40 "IloryyeHHe yrieKucI0ro rasa. bubnuoreka [IOK
KauecTBenHas peaknusi Ha KapOoHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
41 OpraHMYeCcKUX BEIIeCTBaX KakK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
Kpemnwnii u ero coequnenus. JI.O. Nel6
«[IpoBeeHre KaYeCTBEHHON PEeaKINK Ha
42 cunukat-uon», JI.O. Nel7 «O3HakoMIIeHHE C bubmiorexa LOK
LT https://m.edso0.ru/00ae080a
MPOIYKIIMEH CHITHKATHON
MIPOMBIIIIIICHHOCTH.
IIpakTuyeckas padora Ne 5. Pemenne
43 IKCIEPUMEHTAJbHBIX 32/1a4 10 TeMe bubnmoreka [JOK
«BaxxHeH e HeMeTaJLJIbI H UX https://m.edsoo.ru/00ae0bf2
COeMHEeHU»
O0001IeHNEe U cUCTEMATH3AIMS 3HAHUH 110
44 TeMe «BajkHel1me HeMeTaluIbl U UX bubmorexa LOK
https://m.edsoo.ru/00ae0el18
COEIMHEHMSD
45 KonTtpoubHnas padora Ne3 no reme

«BaxxHedIHue HEMETAJLJILI H UX
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COCIMHCHU )

AHanm3 KOHTPOJIbHOM padoThl. O0mas
XapaKTePUCTUKA XUMUYECKUX IJICMEHTOB —
METAJI0B. MeTajuinueckas CBs3b U

bu6mmoreka [IOK

46 METaJUIMYeCKasi KPUCTAJUIMUECKAs PEeIIETKA. https://m.edso0o.ru/00ae103e
®dusnueckue cBoiicTBa MetayioB. JI.O. Ne
18 «O3HakomIIeHHE ¢ 00pa3IaMy METaJLIOBY
XuMHUYECKUE CBONCTBA METAJIIIOB.
47 DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN bubmmorexa LIOK
https://m.edso00.ru/00ae1156
METaJIJIOB
OO61mue criocoObl MOTyYEHUS METAILIOB.
CmuiaBbl. Berunciienus o ypaBHEHUsIM
48 XUMUYECKHUX PEaKLU, ECIIM OJUH U3 bubnuoreka [IOK
pearenToB conepxxut npumecu. JI.O. Ne 19 https://m.edso00.ru/00ae1156
«O3HakoMIIeHHE ¢ 00pa3IiaMu CIUIaBOB
METaJIJIOB)
[TonsiTue o koppo3uu Meramios. JI.O. Ne 20
49 «M3ydyeHne pe3yabTaToB KOPPO3UH bubmorexa HOK
https://m.edso00.ru/00ae1278
METAaJIJIOBY.
bu6mmoreka [JOK
50 Wenorrsie MeTaIE https://m.edsoo.ru/00ae14b2
51 OKCHUIBI U TUAPOKCUBI HATPUS U KaJIHSL. bubmiorexa LOK
https://m.edso0.ru/00ae14b2
[[lenouHoO3eMeNbHBIC METAJIIBI — KATBIIUN 1
52 maruuil. JI.O.21 «KauecTBeHHBbIE peakun bubmmorexa LIOK
https://m.edso0.ru/00ae15e8
Ha MOHBI: MarHMS, KaJIbITH».
Baxneiimme coequaenns kanpuus. J1.O.
53 Ne22 «OcoOEeHHOCTH B3aUMOIEHCTBUS bubnnorexa [IOK

OKCH/JIa KaJIbIIUSI ¥ HATPHUS C BOJOWY.

https://m.edso0.ru/00ae15e8
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O00011IeHNE U CUCTEMATHU3AIUS 3HAHUM.
JI1.0.23 «HaOmronenue u onucanue

>4 MIPOLIECCOB OKpAIIUBAHUS IIJITAMEHH HOHAMU
HATpUS, KaJTUs U KaJIbLUS».
N R bubmuorexa [JOK
55 JKEcTkoCTh BOJIBI M CLIOCOOBI €€ YCTpaHECHUS https://m.edsoo.ru/00ae 1886
IIpakTnyeckas padora Ne 6 mo reme
56 "KécTKoCTL BOALI M METOALI €€ bubmorexa HOK
" https://m.edsoo.ru/00aelae8
ycTpaHeHusl
. bubnuotexa [JOK
> Asmomumit https://m.edsoo.ru/00aelc64
AmMdoTepHBIC CBOHCTBA OKCHIA U
rugpokcuaa. JI.O. Ne 24 «MccnenoBanue
58 aM(OTEepHBIX CBOMCTB T'UAPOKCUAA bubnuotexa [JOK
AJIOMUHMS U TUAPOKCUA LIMHKA, IIPU3HAKH https://m.edsoo.ru/00aelc64
KaueCTBEHHBIX PEaKIUii Ha HOHBI ATFOMUHUS
U IITHKA.
59 Keneszo. JI.O. Ne 25 «MccnenoBanue bu6mmoreka [IOK
IpoLEecca TOPEHUS KeJe3a B KUCIOPOAE». https://m.edsoo.ru/00ae1d86
60 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) u bubnmnoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
O06o0011eHre U CUCTeMAaTH3allns 3HAHHIA.
61 JL.O. Ne 26 «KauecTBeHHbIE peakliui HA
nonsl: xene3a (II) u xxenesa (11I), meau (I1)».
IIpakTuyeckas padora Ne 7. Pemenne
62 JIKCIIEPUMEHTAJBHBIX 32/1a4 110 TeMe bubmuotexa [JOK

«BaxxHedIue MeTAJJIBI 1 X
coeINHEeHN

https://m.edsoo.ru/00ae3de8
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Brruucnenust no ypaBHEHUSIM XUMHUYECKUX
pEaKIHii, €ClIi OJIMH U3 PEarcHTOB JaH B

bubmuorexa [JOK

63 U30BITKE UIIH coz[epman MIPUMECH. 1 https://m.edsoo.ru/00ae1750
Brruucienus MaccoBOM 101K BbIXO/a
MIPOJIYKTa PEaKIIUH
O06o001IeHNEe U CHCTeMAaTU3allus 3HAHUNTIO
64 TeMe «BakHeHIme MeTalIbl B UX 1 bu6mmoreka [IOK
COCTMHCHUSY.
KonTposbnas padora Ne4 o reme
65 «BaxHel e MeTaJIbl M UX 1
COeTUHEHHUSD»
AHanm3 KOHTPOJIbHOM paboThl. BemecTsa n
66 MaTepuaibl B IOBCETHEBHOM JKU3HH 1 bubmmorexa [IOK
https://m.edso00.ru/00ae3f50
YeloBeKa
67 XHUMHYECKOE 3arpsA3HEHUE OKPYKaIOILIEn 1 bubnmnoreka [JOK
Cpelbl https://m.eds00.ru/00ae4270
68 Posib XuMuM B pelIeHUH 3KOJIOTUYECKUX 1 bubnuotexa [JOK
npobiem https://m.edso00.ru/00ae4270
OBILIEE KOJINYECTBO YACOB IO 68

INPOI'PAMME
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YYEBHO-METO/JIMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumusi, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knace/ Pyasutuc I'.E., ®enpnman @.I'., AkiimorepHoe 00IIECTBO
«3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

e Xwumus. 8 kiacc. [loypounsie miansl no yueOHuky Pynsurtuca I'.E., @enbimana
@.I'. - Kasizera M.B.

e Xumus. 9 knacc. [loypounsie mianbl o yueOuuky Pynsurtuca I'.E., ®enbamana
@.I'. - Kasazera M.B.

e3aJauHNK C «IIOMOIITHUKOMY. 8-9 kiaccel. ABTOphl: ['apa H.H., ['abpycesa H..

o J[unaktTryeckue Marepuansl. 8-9 knaccel. ABtop: Paneuxuii A.M.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
DOI'C «Mosg mkona»

https://edsoo0.ru/

https://resh.edu.ru/
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