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HOACHUTEJBHASA 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 Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MNporpaMmbl
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 OOYYAIOIIUMXCS CpPEICTBAMHU Y4yeOHOTO
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, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM Juisi (OPMUPOBAHHUS MHMPOBO33PEHUS
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
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€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)kKeHHEeM 0a30BOM HAYKH XMMHUU Ha ONpPE/IeTEHHOM dTarne 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
OPraHu4YeCKON 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
peakuuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPUHIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JPYrOMYy, BBITIOJHSA (PYHKIUM OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (DOpMHUpOBaHUE 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
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWHM B Y4eOHO-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:

— (dopmupoBaHHEe HMHTEUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyyaromuxcss K CaMOCTOSITEIbHOM ITO3HABATEIbHOM JESATENIbHOCTH, HAay4YHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

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

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYAIOLEro MHpA, MCHOJIb3Ys 3HAHUS U ONBIT, NOJIyYEHHBIE NPU W3YYEHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (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 MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

[lepeuenp 1a0OpaTOpHBIX W  MPAKTUYECKUX  padoT peanusyercss C
UCIOJIb30BaHUEM TH(POBON Jiaboparopuu it MKOJIBHUKOB IlenTtp «Touka
pocTay.



COJEPKXAHUE 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 Mo3HaHMS B XMMHUHU. UHCTHIE BelIecTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

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

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3IJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHasi Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
MacChl M 4YHCJIa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], 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 (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BbIMIApUBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH TTOBAPEHHOU
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporHas MoAuUKaIus KUCIopoa.

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 u mpoctoe BeniecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH 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.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3NYECKEe U XUMHYECKHUE CBOWMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHUE
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 Booponaa (ropeHme), B3amMozcicTBue Bogopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, IIPUTOTOBJICHHE PACTBOPOB C OMpPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAIIBHBIX 3a/ad MO0 TeMme «BaxHelmme Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

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

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

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJUHHONEpUOAHAs  (HOPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOJAM.

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

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

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

Xumuueckuii IKCnepumenm:

U3ydyeHrue OoOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeaMETHBIX CBSA3€M INPU HM3YYEHHH XMMHUU B 8 Kjacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KilaccCU(UKaIMsa, M[EePUOJUYHOCTb, HaONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MUecKHe BEIHYMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBHUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoauueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOpPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Io
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENbHBIE  PEaKLMM,  JJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



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

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHbI. MeXaHH3M AUCCOLMALIMK BELIECTB C PA3JMYHBIMU BHJAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMM W COJE€l B CBET€ MPEICTAaBICHUHA 00 3IEKTPOJUTUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETauIOB (rpadura M anamasza), CJIO0XKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTE€pUaloB), MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklUuu pPa3oKEHUsI, COCIMHEHUs), paclo3HaBaHUEe HEOPraHMYEeCKHX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HA OpraHU3M 4YelOBeKa. BakHelmme XJIOpuabl U X
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue CBOMCTBa cepbl. CepoBOAOPO, CTpocHHE, (QU3UYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJY4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COCNUHEHHUSIMU cepbl (KUCIOTHBIE O],
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENSl Kiacca KHUCIOT U crneruduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukanuu (ochopa, (uU3MUECKHE U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICGHW  OKHUCJICHHWS.  YTJIEPOA,  aJUIOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHe 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, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakKHeWIne CTPOUTENIbHBIE MaTepHalbl: KEepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (PochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BAHUE BUJICOMATEPUAJIOB), W3y4YCHUE MOJIeIIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuibl 1 X COCAMHEHMS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi  KpUCTa/UIMUeCcKass  pelm€Tka.  DJIEKTPOXUMUYECKUH  psll
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 ¥ TIPOMBIIINICHHOCTH.

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



TUAPOKCUABl HAaTpusi M Kauus. [IpumMeHeHHne IIEeNOYHBIX METAIOB M 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 Kanpuuda. Baxseimue coeauHeHUs Kaiblug (OKCHUI, THUIPOKCHUMA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBONCTBA OKCHIA M 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
KaJblIU WU HATpPUS C BOJOM (BO3MOXKHO WCIOJIB30BAHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajabllUs, aJFOMUHUS, [IMHKA, JKeJie3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «Baxuelue
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 OKpYKarollehd cpejnl (MpeaeibHasi JTOIMyCcTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

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

Mescnpeomemmnuie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO [IHUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4YHBINH (DaKkT, rUmoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTb, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJICb, SBJICHUE, TAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TONBI, PATUOAKTUBHOCTh, MOJEKYJIA, JJIEKTPUYECKUN 3apsji, IPOBOIHHKH,
MOJTYTIPOBOJHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUINUECKAS
pemeéTka, CruiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuHTes, npixanue, Ouocdepa, dKOCHCTEMa, MHHEPATbHBIC
yn00peHus, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, ITUTAaTEIbLHbIC BEIISCTRA.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKONIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUS INMPOI'PAMMBI I10
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
[Inanupyemble pe3yiabTaThl OCBOEHHUS y4dyeOHOro mpeaMera «XUMHS» C
ONKMCAHUEM YHUBEPCAJIbHBIX YYEOHBIX ACHCTBUH, TOCTUTAIOTCA 00y4YaroUUMUCS
OpU  HCIOJNB30BAHUU LHUQPPOBOTO 00OPYTOBAHUS U J€MOHCTPALMOHHOTO
o0opynoBaHus 1eHTpa « Touka pocrtay

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €IMHCTBE Y4YeOHOU U
BOCIIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOlllecTBE MpaBWJIaMM W HOPMAaMH TMOBEACHUS M CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIM3AIIMHN O0yYarOIINXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIECHHOCTHBIX OpUEHTAlUW U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOr0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCIIUTAHMS:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAIIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYrHX  BHUAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ DJTOM Y4YeOHOU MEsATEIBbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TIOBEJECHUE W TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEJIOW, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWUN IO
XUMHH, HEOOXOUMbIE i1 OOBSCHEHUS HaOIIOaeMbIX IPOLIECCOB U SIBICHUH,
[O03HABATEJIbHOM, MHPOPMAIMOHHON M YHUTATEIbCKOM KYyJBTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIBHOM paboThl C y4yeOHBIMU TEKCTaMH, CIPaBOYHOU
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYEHHIO U IO3HAaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTP K  caMO00pa3oBaHUIO, TMPOEKTHOW W  HMCCIEJOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YpOBHSA OOydeHHUs B
JIaTbHEHIIIEM;

4) ¢hopMUpPOBaHUS KYJbTYPHI 3[I0POBb:

OCO3HAHME [IEHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU M
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTU COOJIFOJIEHUSI TpaBuil OE30MACHOCTH TpU  OOpallleHHuH C
XMMHYECKUMHU BEUIECTBAMHU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TpPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHs] TMPEAMETHbIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIMBUIYAJIbHON TPAeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpoheCcCUOHATBHON AESTENBHOCTA U PAa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEU PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSL ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJOOAJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOJIeM M MyTed HX pEeHIeHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOU U COLMAIBHOMN IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI



B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMHpOBaHUS MHPOBO33PEHHsS OOIIEHAyYHbIE TOHATHS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (HAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAay4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIC yUeOHbIE IeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornyeckue AecTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWH: PACKPBIBAaTh CMBICI XHUMHUYECKHX MOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKUE PaCCyXJeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHE TMPUMEHSATh B TPOLECCE TMO3HAHMS TMOHATUS (IIPEAMETHBIE H
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHUMBOJ DJJIEMEHTAa), XUMHu4eckas (opMysia U ypaBHEHHE
XUMHUUYECKON peaklny — MPU PEIICHUH Y4eOHO-TI0O3HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHHUS THIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITa, UCCIIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:



yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGPOPMALIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, OJIYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JHUTepaTypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOHCKE U OTOOpE
uH(MOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMyY TIpeAcTaBiIeHUST HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JharpaMmamu,
apyrumu popmMamu rpauKi 1 KX KOMOMHAIUSAMY;

YMEHHE WCIONIb30BaTh M AaHAIM3WPOBAaTh B TMpolecce Yy4yeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpY)Karolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyHmleCcTBY  OOCyXJaeMol  TeMmbl, (OpPMYIUpOBaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh TMPE3CHTAINIO
pe3yabTaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
J1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABAaTEIbHOM M HWCCIIEOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUHN
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALIUSA
COBMECTHBIX JICWCTBUN, OIpelnejeHre KpPUTEpUeB IO OLIEHKE KauecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IeATEIBHOCTH, IJIaHHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI penieHusl y4eOHbIX U
MO3HABATENBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKITUSX,



OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE

UCITI0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.
MNPEAMETHBIE PE3YJIBTATDBI

[Inanupyemble pe3yibTaThl OCBOEHUS y4eOHOro mnpeamera «XUMHUSI» C

OMMMCAHWEM TPEAMETHBIX PE3yJbTaTOB, JOCTUTAIOTCS OOYYaAIOMUMHUCS TPU

UCIIOJIb30BaHUU  IU(pPOBOro  00OpyAOBaHUS U JEMOHCTPAlMOHHOTO

o0opynoBaHus 1eHTpa « Touka pocTay

B cocraBe mnpeaMETHBIX PE3YNBTaTOB 110 OCBOCHHIO 00s3aTEIHHOTO
coJlep>KaHMs, YCTAHOBJIECHHOTO JaHHOW (¢enepanbHOH paboyeil mporpaMMmonu,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATCIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTalluu,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonity oOyuenus B 8 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHUN: aToOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBasi J10J1s1 XUMHUUECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHEHUsA, PEAKIMU Pa3JIoKEHUs, PEaKIUu 3aMEIICHUsl, PEeaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinm,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaJUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATUOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATHUA U
MIPUMEHSITh ITU TTOHSATHUS MPU OMMCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBJIeHHs (popmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTEMEHb  OKUCJICHMS  DJIEMEHTOB B  OWHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci Ilepunonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHHUE NEPUOAUYECKOW 3aBUCUMOCTH CBOMCTB



XUMHUYECKUX 3JIEMEHTOB OT WX ToJiokeHHs B Ilepuoanueckoil cucteme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YU€HUs, 3aK0oHa ABOTaJIpo;

ONHKCHIBATh M XapakTepu3oBaTh TaOamuHyio Qopmy Ilepuoaudeckoit
CUCTEMbl XHMHYECKHUX OJJIEMEHTOB: pa3lu4aTh MOHITHS «TJaBHas
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynma)», Manbsie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnmuie «llepuonnyeckas cuctema xumudeckux osjementoB . U.
MenneneeBay C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, OOIIee YHCIO AIEKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHYECKHE PeaKkuu (M0 YUCIYy M COCTaBY YYacCTBYIOIIMX B PEAKIHH
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMUCAHNE MPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XHUMHUYECKUX TPEBpAICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMeHTa 1o (dopmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOU PEaKIIHH;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlIo, Kiaccu(uKaIuio,
BBISIBJICHUE TIPUYUHHO--CIICJCTBEHHBIX CBS3CH — I M3y4YEHUS CBOMCTB
BEIIECTB M XWMHUYECKHUX pEaKlnd, €eCTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XHUMHYECKOM  TOCYI0M U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWaM OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH II0 BBITIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOJAa M KHUCIOpPOAA), TNPUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOM JI0JIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XMMHYECKHE  OKCICPUMEHTHI 10
pacro3HaBaHHUIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBI0 MHAUKATOPOB
(maxkmyc, peHondranenH, METUIOPAHK U APYTHUE).



K koHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX MOHSATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, AaHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIECHb
OKHUCJICHUS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOpP,  AJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIEC PEaKIUH,
OKHUCJIUTEb,  BOCCTAHOBUTEIIb,  OKHCIIEHME U  BOCCTaHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAf,
METajuInyecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALJIOB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEaKUuW, MPEAEeIbHO JOIyCTUMAas
konueHTpanus [1/IK Bemectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3IMYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJ XUMHYECKOU
CBA3M (KOBAJEHTHAsl, MOHHAsA, MeETaJuIMYecKas) B HEOPraHMYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOM (QopMylie, XapakTep cpelbl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAUMHEHUW, TUI KPUCTAIIUNYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbicn llepuogumueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAHHWE: OIMCHIBATH W XapaKTepHU30BaTh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHasg mnoarpynma (A-rpynma)y U «mobodHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XaPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsj sapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpesieieHue HMX IO 3JEKTPOHHBIM CJOSIM), OOBSACHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHEHUM B
npeenax MaJblX NEPUOIOB U IIaBHBIX NOATPYHN C YUYETOM CTPOEHUS HX
aTOMOB;



KJIaCCU(PUIIMPOBATh XMMUYECKHE JJIEMEHTbHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa MPOCTHIX U CJOXHBIX BEIIECTB, MOATBEPXKIAsi OIMKHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS peaKkluil, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISAPHYIO M  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
Ja00paToOpHBIM  O0OPYJIOBaHMEM, a TakXe TNpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAKa U YTICKUCIIOTO Ta3a);

NPOBOAUTL  PEaKIuu, MOJATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacMO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSIThL OCHOBHBIC OIEpAlMM MBICIUTEIHHON JAEATEIbHOCTU — aHaJu3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I U3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlnid, €CTeCTBEHHO-HAYYHBbIE METOJbl TIO3HAHUS —
HaOJII0JICHUE, U3MEPEHUE, MOJICTUPOBAHUE, DKCIEPUMEHT (peanbHbI U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
udposas maboparopwust s
[IKOJIbHUKOB |
Xumusi — BaXkHas 00J1acTh
JIEMOHCTPALIMOHHOE
€CTECTBO3HAHUS U
1.1 . 5 2 obopynosanue Llentp «Touka
IPAKTUYECKON AESITEIbHOCTU
pocta»
YelnoBeKa
bubnunoreka LIOK
https://m.edso00.ru/7f41837c
Hudposas nadbopaTopust s
[IKOJIbHUKOB |
JEMOHCTPALIMOHHOE
BemtecTBa 1 XUMHUYECKHE
1.2 15 1 obopynoanue Llentp «Touka
peakuuun
pocTta»
bubmnoreka IIOK
https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYEeCKUX BelIeCTB

2.1

Bosznyx. Kucnopon. [Tousitue
00 okcumax

Hudposas mabopatopwust mist
IIKOJBHUKOB H
JIEMOHCTPAIIMOHHOE
obopynoBanue Llentp «Touka
pocra



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

2.2

Bonopoa.llonsitue o kucnorax
H COJIIX

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

[Hudposas nabopaTopust s
HIKOJBHUKOB H

JEMOHCTPAIIMOHHOE
obopynosanue Llentp «Touka
pocTa

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

2.3

Bona. PactBopsl. [Tonsitue 06
OCHOBAaHHUIX

Hudpoas madboparopust s
IIKOJIbHUKOB U
JIEMOHCTPALIMOHHOE
ob6opynoBanue Llentp «Touka
pocTay

bu6nmorexa LIOK
https://m.edsoo.ru/7f41837c

2.4

OCHOBHBIC KIIaCCHI
HCOPTaHNYCCKUX CO€IUHEHUI

Hroro no pasaeny

11

30

Hudposast maboparopust ajst
IIKOJIBHUKOB H
JIEMOHCTPAIIMOHHOE
obopynosanue Llentp «Touka
pocTtay

bubnmorexa LIOK
https://m.edso00.ru/7f41837c

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

3.1

[lepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

7

Hudposas nadopatopust st
IIKOJIBHUKOB U



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

XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma

JIEMOHCTPALIMOHHOE
obopynosanue Llentp «Touka
poctay

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

3.2

XUMHYECKAA CBIA3b.
OKHUCIIUTENBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIUU

Hroro no pazneny

15

Hudposas maboparopwust 1is
[IKOJILHUKOB U
JIEMOHCTPAIIMOHHOE
obopynoBanue Llentp «Touka
pocray

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
udposas maboparopwust st
HIKOJIbHUKOB H

JIEMOHCTPAIIMOHHOE
obopynosanue Llentp «Touka
poctay

bubmmoteka IIOK
https://m.edso0.ru/7f41837c

PeszepBHOE Bpems

Hudposast maboparopust ajst
IIKOJIbHUKOB H
JEMOHCTPAIIMOHHOE
ob6opynoBanue Llentp «Touka
poctay

but6mmorekxa [IOK
https://m.edso0.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68



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

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpenue u yriuyonenue 3HaHUN

11
OCHOBHBIX pa3ZICiIOB KypcCa 8 ximacca

Hudposas madoparopus
IJId IIKOJIBHUKOB U
JIEMOHCTPAIIMOHHOE
obopynoBanue LlenTp
«Touka pocta»
bubmuoreka [{OK
https://m.edso0.ru/7f41a636

OcHOBHBIE 3aKOHOMCPHOCTH XUMHWYCCKUX

1.2 .
peaxiui

13 DIEKTPOIUTHYECKAS TUCCOIIUAIIHS.
' XUMHUYECKHE PEaKInU B PACTBOPax

Hudposas maboparopust
JUTSL ITKOJTBHUKOB ¥
JIEMOHCTPAIIMOHHOE
obopynoBanue Llentp
«Touka pocta»
bu6nmorexa LIOK
https://m.edsoo.ru/7f41a636
Hudposas naboparopus
JUIS IIIKOJIBHUKOB M

JIEMOHCTPAIIMOHHOE
obopynosanue LlenTp
«Touka pocta»
but6mmorexa [IOK
https://m.edso00.ru/7f41a636



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

Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeIMHEHUS
Hudposas nadoparopus
JUTSL ITKOJIBHUKOB ¥
OO01mmast XxapaKTepPUCTHKA XUMHUYECKIX AACMORCTPALIMOHHOE
2.1 4 obopynosanue LleHTp
aneMeHToB VIIA-rpynmsl. ["anorenst
«Touka poctay
bubmuoreka [{OK
https://m.edso0o.ru/7f41a636
Hudposas madoparopus
JUTSL ITKOJIBHUKOB ¥
OO01mas xapakTepUCTHKA XUMUYECKUX JIEMOHCTPAIIMOHHOE
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 6 o0opynoBanue Llentp
COEJIMHEHUS «Touka pocta»
bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636
Hudposas naboparopus
JUISL ITKOJIBHUKOB M
OO0mas XxapakTepuCTUKa XUMHUUECKUX JIEMOHCTPAIIMOHHOE
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 obopynoBanue Llentp
COEIMHEHUS «Touka pocta»
but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Hudposas nadboparopus
JUTSL ITKOJIBHUKOB ¥
OO01mas XxapakTepUCTHKA XUMUYECKUX
JIEMOHCTPaIlMOHHOE
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8

erMHI/Iﬁ 1 UX COCIUHECHU S

obopynoBanue Llentp
«Touka pocta»
but6mmoreka [IOK



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

Hroro no pazneny

Pa3zgen 3. MeTa/IbI M BX COEIUHEHU S

25

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

31 OO1re cBOMCTBAa METAIIOB

Hudposas nadoparopus
JUIS IIIKOJIBHUKOB M
JIEMOHCTPAIIHOHHOE
obopynoBanue LlenTp
«Touka pocta»
bubnunoreka LIOK
https://m.edso0.ru/7f41a636

3.2 Baxxueiiime MeTamisl U UX COSIUHEHUS

Hroro no paszneny

16

20

Hudposas madoparopus
IJIA IIKOJIBHUKOB U
JICMOHCTPAIIMOHHOE
obopynoBanue Llentp
«Touka pocta»
bu6nmorexa LIOK
https://m.eds00.ru/7f41a636

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKa

Hroro no pazaeny

Hudposas naboparopus
JUTSL ITKOJIBHUKOB ¥
JIeMOHCTPAIIMOHHOE
obopynosanue LlenTp
«Touka pocta»
but6mmorexa [IOK
https://m.edso00.ru/7f41a636



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

bubnunoreka LIOK

PesepBHOE BpeMst 3 https://m.eds00.ru/7f41a636
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ Kysnernosa H.E., Tutora .M., I'apa H.H., Axuronepnoe oo6miectBo «M3narensctBo «IIpocBerieHne»
» Xumus, 9 kinacc/ ,Kysnernora H.E., Tutoa U.M., I'apa H.H. AxuronepHoe o61iectBo «M3marenbcTBo

«IIpoceemienue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

[Mudposas nadbopaTopus il MIKOILHUKOB U IEMOHCTpaioHHoe obopynoBanue [{entp "Touka pocta"

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

POII
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