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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 OCHOBe (QeaepalbHON 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 OOYYAIOIIUMXCS CpPEACTBAMU Yy4eOHOTO
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, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOU
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 CIY>KUT OCHOBOM it (OPMUPOBAHHMS 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 yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKITMOHATIBLHON I'PaMOTHOCTH;

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(HECCUOHAIBHOM IeSITEILHOCTH;

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



CocOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOIMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
alalITUPOBAHHBIM OTpa)keHUEM 0a30BOM HAYKH XMMHUU Ha OINpEAEIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHI
OpPraHU4YECKON XUMUU.

CrpykTypa coaepKaHMsl MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEA0BATEILHOIO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBINOJHAS (YHKUUA OOBICHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUS U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM IO3HAaHMS B Hayke. M3ydeHne XuMuM NPOUCXOAUT C NPUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloumil Mupy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX



3HAHUN — BaXHEUIHUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakKTepa, s3blKka HayKd, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB M
XUMUYECKUX PEAKIni, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHHH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEIHEBHOM KU3HH.

[Ipu M3ydeHnn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs BaKHOE
3HaYeHUE MPUOOPETU TaKUE 1IEIH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHsI Ha CHUCTEMaTH4YeCKOe MpUOOIICHUE
oOyyJarommxcsi K CaMOCTOATENIbHOM MO3HABATEIbHOW JESITEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHue yCIoBHi, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00yUarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIM), UMEIONIUX YHHBEPCAIbHOE 3HAUEHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmEeld (GyHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEro MUpa, MCIHOJIb3Ysl 3HAHWUS M OIbBIT, MOJYyYCHHBIC MPU H3YYCHUU
XUMUH, TPUMEHSATh HMX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOM JIEITEILHOCTH;

— (opMupoBanre y o0OydarOlmUXCd TyMAHUCTUUYECKUX OTHOIICHUH,
MOHMMAHUSl IIEHHOCTHM XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HSKOJOTHUECKHU
1[€JIECO00Pa3HOr0 TOBEICHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXPAHEHMS CBOETO 37]0POBbS U OKPYKAIOILIEH MPUPOTHOUN CPEJIbI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpO(dHIIA W HAMPABICHHOCTH NATbHEUIIETO
oOy4eHus.

OO6miee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YyYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIEI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCThIE BEIECTBA M 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.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAss aTroMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKUX COCTUHEHUI.

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 XMMHUYECKOH MOCYOMH, MpaBmWiIaMu paboOThl B J1a00paTopuu U
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJBI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe TUAPOKCUAA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOJGHWE W  ONHMCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopona B mpupone, (pu3Mueckue U XUMHUYECKHE
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cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucnopoaa. CrocoObl
MOJIyYeHHUs] KUCTopoda B J1abopaToOpuu W TPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTporiHas MoAuUKaIs KUCIopoaa.

TermnoBoit 3p(deKT XUMHUECKONW peakinuh, TePMOXUMUYECKUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopuresb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10J14 BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOALI. OCHOBaHUS.
Posbe pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuasl. Kiaccudukarms
OKCHJIOB:  cosieoOpasyromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcujoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. Dusznueckue M XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJTyUYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCJIOPOJa, HaOI0eHNe
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOaOpoaa (ropeHue), B3amMozeicTBre Bogopona ¢ oxkcumom memu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, IPUTOTOBIECHUE PACTBOPOB C OMNPEICIEHHOMN
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MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3AMMOJECHCTBUE BOABI C METAJJIAMHU
(HaTpueM ©  KaupllueM) (BO3MOXHO HCIIOJb30BaHHWE BHEOMATEpHAJIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
Ha0II0/IeHNE U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydyeHue B3aumopeiictBua okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIbHBIX 3aJad 1o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COCTMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoanyeckasi cucreMa XHMHYECKHX
iemeHToB JI. U. MenpgeaeeBa. CtpoeHune aroMoB. XHUMHYECKAsl CBA3b.
OxucIANTEeIbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsTHE O
IpYIIAax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHBIE METAJLIbI,
rajJlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. KopoTkomepuonnas W JIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nmemMeHToB 1. . Menneneesa. [lepuoasl
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUoaa M
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TMepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[lepnogmueckorn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB M0 Tpynnam U Nepuoam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (TOJIsipHAsT W HEMOJISIPHAs))  CBSI3b.
DIEeKTPOOTPULIATETBHOCTh XUMUYECKHUX AIIeMEHTOB. MIOHHas CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
THAPOKCUJA IMHKA C pPAacTBOpAaMU KHUCIOT W WIEJIOYel, MpPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiiiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceazu

Peanuzanuss MeEXIpeAMETHBIX CBSI3€M NP HM3YyYEHHH XMMHMM B 8§ Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKAIMA, TEePUOJUYHOCTh, HAOIIOJCHHE,
DKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

@usuka: Marepus, aroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKHUM 3apsAJl, BEIIECTBO, TEINO,
00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BEITUUMHBI, €AMHUIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, ConHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHsA

[lepnognueckunit 3axoH. [lepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, Kallus, KaJIbLMs M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM DJJIeMEHTOB B Ilepuonmnyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XHUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccudukanmsa XuMuyeckux peakuuii Mo pa3andyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.



[Tonsitue o ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHE O TOMOTE€HHBIX U TeTepOreHHBIX
peakuusx. [lonsitue o karanuze. [lonsiTue 0 XMMUYeCcKOM paBHOBecHH. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIHH. CocraBieHue  ypaBHEHUU

OKHCJIUTEIBbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUM C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMH
XUMHU4ecKoil cBsizu. CteneHs aucconuaniu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cloBus MPOTEKaHUS peaKuii HOHHOTO OOMeHa,
IIOJIHBIE W COKpAIIEHHbIE WOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHCIHOT,
OCHOBAaHMM U COJell B CBeTe TMPEJACTaBICHUNH 00 DIEKTPOIUTUYECKOU
nuccounanuu. KauectBeHHble peakiini Ha MOHBL. [[oHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE IIICKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpoOllecca JIUCCOIMALIMU KHUCIOT, IIEJIOYed U  COJIel
(BOBMOKHO  WCIOJIb30BAaHME BHUACO MaTE€pUaNiOB), TMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHMUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKUMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl 1 MX coeIMHEHU S

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE€ CBOWCTBA Ha MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpUMEHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIMEe XJOPUIbI U UX
HaXOXJCHUE B PUPOJIE.



O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpoeHHE, (HU3NYECKUE U
XUMHYECKHe cBOMcCTBa. OKCHUIIBI cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (Qu3Uyeckue U XUMHUYECKHE CBoMcTBa (oOlmue Kak
MPEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOMy4eHHUs] CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAroIeW Cpelbl COECIMHEHUSIMHU Ccepbl (KUCIOTHBIE 10U,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeA0TBPAILEHUSI.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHBIC CTETICHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢uznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OJyuyeHue u npuMenenue. Conu aMMOHus,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue).
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HeHUE OKpYXKarolle cpeabl COeAMHEHUsIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUWE BO3Ayxa, MOYBBI U BOA0EMOB). Docdop,
altoTponHeie Moaudukanuu (ochopa, (U3MUECKHE U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NdIecKue U XMUMHUUECKHUE CBOMCTBA,
nosyderue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCICHWA.  YTJIEpPOH,  aUIOTPOIHbBIE
Monu(duKauKu, pacrupoCcTpaHeHWe B TpUPOAE, (U3MUecKHe W XUMHUYECKHUE
cBoiicTBa. AncopOius. KpyrosopotT yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACHCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJlyYeHUE U TMPUMEHEHHE. DKOJIOTMYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riaoGanbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekrt. YronpHas KuciaoTa U €€ coyM, uX Pu3nuecKkue U XMMHYECKHUE CBOMCTBA,
nojsyuyeHue u npumeHenue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavYaIbHBIE TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIUIEPHH, YKCYCHAs KUCIIOTA).
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[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yroib, NPUPOAHBIA Tra3, He)PTb),
MPOAYKTBI UX TMepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKH BaXKHBIX BEILIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B OKHM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUI.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, TMOJy4YCHHE W
npumeHenue. CoenuHeHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmiaMu ceppl ©U €€  CcOeAUHEHUSIMU  (BO3MOXKHO  HCIIOJB30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAUeCTBEHHON PeakInK Ha CyIbdar-
WOH W HaOJIOJICHHE MpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH U U3ydeHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHue Mozesnen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aZICOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM TNPOTHBOTa3a, MOJyuyeHHe, cOOUpaHue, paclo3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTANIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSD.

MeTaibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux mnojiokeHus B llepuomuueckod cucreme xumudeckux snemeHros [, .
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MeHnpneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTrajndeckasl CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HarpspkeHU MeTtawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
criocoObl mosydeHus MeTtasioB. [loHATHE O KOpPpO3WM METaIOB, OCHOBHBIE
CrocoObI 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonoxkeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HATpusi W Kanusa. [IpuMeHeHue IIeNOYHBIX METAUIOB M HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuili HW  KaJblMW: TIOJIOKEHHE B
[lepnognueckon cucreme xuMudeckux simeMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupoze. Gusnveckne 1 XUMUYECKUE CBOMCTBAa MarHus
U KanblMs. Baxkueilmmue coenuHeHUs KanblLUs (OKCHJA, TUIPOKCHUI, COJIH).
JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AnroMHHMIL: TI0JIOKEHUE B [leproanyeckoil CuCTeMe XUMUYECKUX JJIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMa, HaxOXKICHHE B npupone. Pusnueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: nmonmoxenue B [leppoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJIE€HUE B mpupoae. Duznmyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, ruipokcubl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yYECHHE  PpE3yJbTaTOB KOPPO3UUM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbIUS W HaTpusl C BOJAOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
WCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHMS JKEIe3a B KHCIOPOJE
(BO3MOXXKHO  HCIIOJIB30BAHHWE  BHUJIEOMATEpPUAOB), IPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEAKIM HAa MOHBI: MarHusi, KaJbLMs, aJlOMHUHHUS, [IUHKA, Keye3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MOHAaMU HATpus, Kalusg M KalblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTIOMUHUS
Y TUAPOKCU]IA IIMHKA, pEHIEHUE SKCTIEPUMEHTABHBIX 3a/1a4 10 TeMe «BaxkHenme
METaJUIbl U UX COCAUHEHUS.

XUMHA M OKPYKAIOLIAS cpeaa
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BemecTtBa u marepuanbl B IMOBCEIHEBHOM >KM3HM 4YeloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrMYECKUX
po0JieM.

Xumuueckuii IKCnepumMeHm:

M3y4eHHe 0OpaslloB MaTepUaJiOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIMUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
HKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusznka: marepusi, aTroM, OdJECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
MOJYNPOBOJHUKH, JUIJCKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAas
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MUHEPAIbHBIC
yA00peHuUsl, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHThI, MUTATEIbHbIC BEISCTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

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 W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OpPHUEHTAUUM U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

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

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaxX MW MpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBIMIOJIHEHUH XWMHUYECKHUX
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 OCO3HAHUSI TIOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJIOJaeMbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
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HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  camMO00pa3oBaHUIO, TMPOEKTHOW U  HMCCIIEJOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTU YW3HH, OTBETCTBEHHOIO OTHOIUEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBuil OE30MACHOCTH TpU  OOpallleHHuH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HMU;

5) Tpy10BOT0 BOCIIMTAHUSI:

UHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro posa,
YBaXKEHHUE K TPYAy M pE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUYAIBHON TPAeKTOPUU MPOAOKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATIBHOM Cperie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXMYECKOMY 3/I0POBbIO, OCO3HAHHE IEHHOCTU COOJIOICHMUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOJHON CPEIOM, JJIsl MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaIMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX IpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 3THX MPEeaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOMN
Hay4YHOM KapTHHE MHUpa, M YHUBEpCaAIbHbIC YUeOHbIE NEHCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATESIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATHUN (BBIACISTh UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU IOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHE PaCCYyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeJaTh BBIBOJBI M 3aKJIIOUYCHUS,

yMEHHE TMPUMEHATH B TIpPOIeCCe TO3HAHMS TOHATHS (IIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIEINIM, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHUYecKas (opMmylia W YpaBHCHHUE
XUMHUYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPU30BaATh CYIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe JeiCTBUSL.

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBOJIBI 110 PE3YJIbTAaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
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nocobust, pecypcbl MHTepHeTa), KPUTUYECKM OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMALIHIO;

YMEHHE MPUMEHATh PA3INYHbIE METOJbI M 3allpOChl MPU IOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpON aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu popmamu rpaduKu 1 UX KOMOUHAITUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
CpenBl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U JPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIEe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3(PpPpeKTuBHBIE CIOCOOBI pelieHns YYeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW II€JIM, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
coJlep>KaHus, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAay4YHbIE 3HAHHWSA, YMEHHUS U CIIOCOObI
JneucTBuM, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BUIABI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K konIy oOydenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSATUI: aTOM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUUYECKasi peakius, Kiaccu(ukanus peakuuid: peakinu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs W HEMOJspHAas KOBaJICHTHasl CBS3b,
WOHHas CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BEUIECTB U UX MPEBPAIICHUH;

e ICTIOJIB30BATh XUMUYECKYI0 CUMBOJIUKY JJII COCTAaBJIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIJIACCy COEIMHEHHUH IIO0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHusi B llepuonuueckoit cucreme,
3aKOHOB COXPAHEHUsI MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

¢ ONMMCHIBATh U XapakTepuszoBaTh TabmMuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maieie u
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OonbllIME NEPUOABI, COOTHOCUTh OOO3HAUYEHMsI, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonnyeckas cucrtema XuMudeckux odiemeHtoB JI. U.
MenneneeBay C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
Y pACIpEIEICHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJIaCCU(ULUPOBATh XUMHUYECKHE HIIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XMMHUYECKHUE PEaKIUM (II0 YUCIy U COCTaBYy YYacTBYIOIIMX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapaKTEepU30BaTh (ONHUCHIBATh) OOIIME XHMHYECKHME CBOWCTBA BELIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

e IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT HUX KAa4ECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX NPEBpAIlCHUA B
Pa3IMYHBIX YCIOBUSX;

e BBIUUCJIATH OTHOCUTEIIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI 11O
YPaBHEHUIO XUMUYECKOIN peaKkIuu;

e IPUMEHSTh OCHOBHBIE ONEpPAlii MBICIUTEIIbHON AESTENbHOCTH — aHau3 U
CHUHTE3, CpaBHCHHE, OO0O0OIINCHHEe, CHCTeMaTH3aIuio, Kilaccu(uKaImio,
BBISIBJICHUE NPUYMHHO--CJICCTBEHHBIX CBS3€H — Il M3y4YEHUs CBOMICTB
BEIIECTB M XHUMHMUYECKUX pEaKIMil, €eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTEHHBIN);

e CJICZIOBATh MpaBUJIaM IOJIb30BAHUSI XMMHUECKON MOCY10i 1 1abopaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKLUMSIMH TIO BBINOJIHEHUIO JaOOpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEUIeCTB (BOJOpOJAa W KHCIOpPOJAA), IPUTOTOBJICHHIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y IIPOBOJUTH XMMUYECKHE IKCIEPUMEHTHI IO PaClO3HABAHUIO PACTBOPOB
HIeJI0Yel U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (MakMyc, (eHondraneuH,
METUJIOPAHXK U IpyTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

e PACKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKUX [MOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEKyJla, HOH, KaTUOH, aHWUOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATENBHOCTh, CTENEHb
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OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuu, MOJIb, MOJSIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJMTUYECKAsT JIUCCOIMAIUS, PEaAKIM HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIC PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
aIIOTpONus, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAaJICHTHAs, MOHHAs,
METaJUINYecKasi), KpHUCTAIUIMYECKass pEIETKa, KOpPpO3us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIUu, TMPEAeNbHO JOMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUI;

e CMOJB30BATh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHHS (POPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e ONIPEJIETISATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OINpeieNEHHOMY KJIACCy COEIUHEHH 1o ¢opMyiiaM, BHJ XUMHUYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJuUIMYecKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKON (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEETKN KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cMmbica Ilepuogmueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmobouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpesieieHue HMX IO D3JEKTPOHHBIM CJOSIM), OOBACHATH oOLIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIWHEHUN B
npenaesiax MallbIX MEPUOJIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

e KJTaCCU(UIIUPOBATh XUMHUYECKHAE DJIEMEHTBHI, HEOPTraHWYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);
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e XapaKTepU30BaTh (OMUCHIBATH) OOIIME W CHEeHU(PUUECKHE XUMHUYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
IpUMEPAMH MOJIEKYJISIDHBIX U HMOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

e COCTaBIIATh YPABHEHUS AICKTPOTUTHICCKON TUCCOIUAIINN KUCIIOT, MIEI04Yei
U COJICH, TIOJIHbIE U COKpalIEHHbIC YPaBHEHUS peaKIuii HOHHOTO OOMeHa,
ypaBHEHUSI PEaKIMi, MOATBEPKAAIONINX CYIIECTBOBAHUE T€HETUYECKON
CBSI3M MEX]Ty BEIIECTBAMH PA3IMIHBIX KIJIACCOB;

e DPaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

e IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAHUS XWMHUYECKHUX TMPEBpAlICHUN B Pa3IUYHBIX
YCIIOBHSIX;

¢ BBIYMCJISITh OTHOCHTEIBLHYIO MOJEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO [IOJIIO BEIIECTBA B PAcCTBOpE, MPOBOAUTH PACUETHI TIO
YpaBHEHUIO XUMUYECKOMN peaKIny;

e COONTIOAATH TIPaBUJIA TIOJH30BAHUS XUMUYECKON MOCYI0N M J1aOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUss C BEIIECTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUIO W COOUPAHHIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKIINH, TTOATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IYyTEM XJIOPUI-, OpOMUA-, WOIHI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI YU HMOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIE OTIEpPAIliX MBICITUTEIIBHON ACATEIHPHOCTH — aHAJu3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I U3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB u DJIeKTpoHHbIe (HU(POBHIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHMS U 5 9 bubmuoreka IIOK
' MPAKTUYECKOU JIeSITETbHOCTH https://m.edso0.ru/7f41837c
YernoBeKa
12 BemecTBa 1 xuMudeckue 15 1 bubmnoreka IIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. Baskneiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopog. [lonstue 5 1 bubmuoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
Bonopona.Ilonstue o kucnorax bubmuoreka [JOK
2.2 8 1
U CONAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30
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Pa3znea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.

Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMHYECKHX 251eMeHToB J]. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b. Bu6 LIOK
NOJInOTEKA
3.2 Oxucimrensio- 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmnoreka IIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IpakTuueckue
NMPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue U yriayoieHne 3HaHu| 5 1 bubnmnoreka [HOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuoreka [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUAIIHS. 3 1
' XUMHYECKUE Peaklui B pacTBOpax
Hroro no pazgeny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
51 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubnworexa [IOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
24 OO0mas XxapaKTepruCcTUKa XUMHIECKIX 3 1 5 bubnuoteka [JOK
' anemeHToB |VA-rpynmel. Yraepon u https://m.edso0.ru/7f41a636
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erMHI/Iﬁ N UX COCAUHCHUA

Htoro mo pazneny 25
Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU ST
. but6mmoreka [IOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
bubnuorexa [JOK
2 B i 1
3 AKHENIIINE METAIIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro o pasneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubmorexa LOK
' B p https://m.edso0o.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOE Bpems 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne nupposbIe
Tema ypoka bp
n/n Bcero Ian dakr o0pa3oBaTe/ibHbIE
pecypchl
Pa3nean 1. [lepBonavanbHble
1 XMMHYeCKHe MOHATHS. 1 05.09
[Mpeamer xumuu. Posib XUMUU B )KU3HU T
yesjoBeka. Terna u BemecTna.
2 [TonsiTHE O METO/1aX TO3HAHUS B 1 07.09
XUMHAH o
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 12.09
oOpaineHus ¢ 1a00paTOPHBIM R
000py/IOBaHUEMY
4 Yuctsle BemecTBa u cMecu. CnocoOsl 1 14.09
paszeneHus cMece R
[TpakTryeckas padora Ne 2
5 «Pa3nenenune cMeceil (Ha npumepe 1 19.09.
OYHUCTKH ITOBAPEHHOHN COJIN)»
6 XUMHUYECKUE 3JIEMEHTHI. 3HAKU 1 21.09
(CHMBOJIBI) XUMHYECKHX DJIEMEHTOB T
7 IIpoCThIE U CIOXKHBIE BEIIECTBA 1 26.09.
8 ATOMBI B MOJIEKYJIBI 1 28.09.
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 03.10.

26



10

3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.
Xumnueckas popmyna. BaieHTHOCTD
ATOMOB XMMHMYECKHX JIEMEHTOB

05.10.

11

OTtHocuTebHast aTOMHAs Macca.
OTHOCUTEIbHAs MOJIEKYJISIpHAsI Macca

10.10.

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEMHEHUHU

12.10.

13

KonuuecTso BemecTBa. Mosb.
MounsipHast macca

17.10.

14

DuU3NYECKUE U XUMUYECKUE SABIECHUS.
Xumnueckas peakiusd. [Ipuznaku u
YCJIOBUS MPOTEKAHUSI XUMUYECKHUX
peaxKiun

19.10

15

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHWMHUYECKUE YPABHEHHUS

24.10.

16

Brrunciienus konnuecTBa, MacChl
BCIICCTBA IO YPAaBHCHUAM XUMHUYCCKUX
peaKuuit

26.10.

17

Knaccugukarus XuMH4ecKux peakuun
(coeTMHEHUs], Pa3JI0KEHHMS])

07.11.

18

Knaccudukanust XaMUUeCKUX peakiiuii
(3amerieHus, oOMeHa)

09.11.

19

M. B. JIoMOHOCOB — y4€HBIN-
sHukiIoneauct. O0o0IEeHne
CUCTEMATH3aLUs 3HAHUN

14.11.

20

Konrponsnas padora Nel o treme
«BemecTBa 1 XUMUYECKUE PEAKITUI)

16.11.
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21

Pa3gean 2. Baxknelmue
NpeJACTABUTEIN HEOPraHHUYeCKUX
BeleCTB.

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucrnopon — anemeHt u
npocToe BeniecTso. O30H

21.11.

22

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
KHCJIOPO/ia (peaKIuu OKUCIICHHUS,
ropenue). [lorstue 06 okcumax

23.11.

23

Crioco0bl osTy4eHus KUCI0POo/a B
71a00paTOPUU U IPOMBILIIEHHOCTH.
IIpuMeHeHne Kucnopoaa

28.11.

24

[TpakTuyeckas padora Ne 3 o Teme
«[lony4yenue u coOupanue KHUCIOpoaa,
V3y4EHHUE E€r0 CBOMCTB»

30.11.

25

TemoBoit 3 pexT xumuueckon
peaxkuu, MOHATUE O
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U
DHIOTEPMUYECKUX PEAKLIUAX

05.12.

26

TornuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €T0
PEJOTBPALICHUS

07.12.

27

Bonopon — snemeHT u npocToe
BelecTBo. Haxoxxaenue B npupoje

12.12.

28

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoaa. [Ipumenenue Bogopoaa

14.12.

29

Crioco0sl mosTy4eHunst BOZ0PO/ia B
nabopaTtopuu

19.12.
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30

[TpakTrueckas padota Ne 4 o Teme
«[Tonydyenue u cobupanue BOAOPOA,
W3YYEHHE €r0 CBOMCTB)

21.12.

31

ITousTHe 0 KUCIIOTaX U COJISX

26.12.

32

MoutsipHbIii 00bEM ra30B. 3aKOH
ABoraapo

28.12.

33

Brrunciaenus 00n€ma, KoJIHM4YecTBa
BEILIECTBA ra3a [0 €ro U3BECTHOMY
KOJIMYECTBY BELLIECTBA WJIK 00BEMY

09.01.

34

Brruncnenns 0066MOB ra3os 1o
YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA
06’I)éMHBIX OTHOIHCHI/Iﬁ Tra30B

11.01.

35

duznueckre 1 XUMAUYECKHE CBOMCTBA
BOJBI

16.01.

36

Cocras ocHoBauuii. [Tousarue 00
WHJIUKATOpax

18.01.

37

Bopna xak pactBoputens. HacbleHHbIe
Y HEHACBIIIEHHBIE PACTBOPBI.
MaccoBast 10J1 BELIECTBA B pacTBOPE

23.01.

38

[TpakTuyeckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
OnpeAcNEHHON MacCOBOM J10IEN
pPacCTBOPEHHOTO BEIIECTBAY

25.01.

39

KonTponbnas padota Ne2 o teme
«Kucnopoa. Bonopon. Boga»

30.01.

40

Oxkcupsl: cocTaB, KIacCupUKAIIUS,
HOMEHKJIATypa

01.02.

29



41

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIIOB

06.02.

42

OcHoBaHus: cOCTaB, Kinaccupuxams,
HOMEHKJIaTypa

08.02

43

ITonmy4yeHue u XMUMUYECKUE CBOMCTBA
OCHOBaHUU

13.02.

44

Kucnotsr: cocras, knaccuduxarus,
HOMEHKJIaTypa

15.02.

45

[TonydyeHne 1 XuMHYECKHE CBOMCTBA
KHCJIOT

20.02.

46

Conu (cpenHue): HOMEHKIIATYpa,
CIIOCOOBI TIOYyYSHUS, XHMUYICCKHEC
CBOMCTBA

22.02.

47

[Tpaktuyeckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 M0 TEME
«OCHOBHBIE KJIACCHI HEOPTaHNUYCCKUX
COCTUHEHUIN)

27.02.

48

I'enernueckas CBSA3b MEXKIY KJacCaMHU
HEOPraHWYECKUX COCTMHEHUN

29.02.

49

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHU

05.08.

50

Konrtponsnas padora Ne3 o teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHun"

07.03.

51

Pasnen 3. [lepnoanyeckuii 3aKoH u
Ilepuoauyeckasi cucrema
XMMH4YeCKHuX 3j1eMenToB JI..
MeHaeseeBa.

12.03.
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Ctpoenue aTOMOB. XUMHUYECKas CBSI3b.
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC
peakiuu. [TepBbie MOMBITKA
KJIACCU(PUKAIIUU XUMAYECKUX
asieMeHTOB. [ToHsTHE O IpymHax
CXOOHBIX DJICMCHTOB

Ilepuoauueckuii 3aK0H U

52 [lepuoauyeckas CHCTEMA XMMHYIECKHX 14.03.
anemenToB /I. 1. Menjeneera

53 [Tepuompl, TPyIIIbI, MOATPYIIIBI 19.03.

54 Crtpoenune atomoB. CocTaB aTOMHBIX 91,03
anep. U3oromnsl R
CtpoeHune IeKTPOHHBIX 000JI04EK

55 aTomMoB dneMeHToB [leproauueckoii 02.04.
cucremsl /. 1. MeHnaeneeBa
XapakTepucTuka XMMHUECKOTO
3JIEMEHTA I10 €0 MOJIOKEHUIO B

56 . 04.04.
ITepuoauueckoit cucreme /1. U.
MemneneeBa
3nauenue [lepuonnyeckoro 3akoHa

57 JUIS pa3BUTHS HayKH U npakTuku. 1. W. 09.04
MeHeneeB — y4€HbIH, TIEIaror u T
rpak TaHUH
DIIEKTPOOTPHUIIATEILHOCTH aTOMOB

58 poOTpHI 11.04.
XUMHUYECKHX AJIEMEHTOB
HNonnas XuMudecKkas CBSI3b

59 16.04.
KoBasieHTHas MmojsipHas XUMHYecKast

60 p 18.04.

CBs3b
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KoBanenTHas HCIIOJIAIpHAsA XUMHUYCCKaAA

61 23.04.
CBSI3b

62 CTenenp OKUCIEHHS 25.04.

63 OKHUCITUTEIIEHO-BOCCTAHOBUTEIILHBIC 30.04.
peaxiuu

64 OxucnuTeNy U BOCCTAaHOBUTENN 07.05.
Konrponsnas padora Ne4 o reme

65 «CTtpoenue aroMa. XuMUYECKast 14.05.
CBSI3bY

66 PesepBHbIii ypok. O606£ueHHe u 16.05.
CHCTEMaTH3allMs 3HAHUH

67 Pe3epBHbIii ypoK. O606£J.I€HI/I€ u 21.05.
CUCTEMAaTH3AIVsI 3HAHWHA

63 PesepBHbIii ypok. O606£ueHHe u 23 05.
CUCTEeMAaTH3aIMsl 3HAaHHH

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KonuyecTBo yacos DJIEKTPOHHBIE
undpposbIie
Nen/m | Tema ypoka bp
Bceero I1aan dakr OﬁpaSOBaTe.]IbeIe
pecypcsbl
Pa3nen 1. BemectBo u xumMnueckue
1 peaknuu. [leproanyuecknii 3aKoH. 1 04.09
[epuomuyeckas cucTeMa XUMHYECKUX T
anemenToB JI. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 07.09.
MIEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 11.09
HEOPraHUYECKUX BEIICCTB R
4 Bupl XUMUYECKOI CBSI3U U TUIIBI 1 14.09
KPUCTAJUTHYECKHUX PEIIETOK e
KonrtponbHast padora Nel no reme
S «IToBTOpEHHE U yriTyOJIeHHE 3HAHUI 1 18.09.
OCHOBHBIX Pa3JIeIoB Kypca 8 Kjlaccay
6 Knaccuukanus XuMU4ecKux peakiui no 1 21.09
Pa3IMYHBIM PU3HAKAM s
[ToHsATHE O CKOPOCTH XMMUYECKON peaKIuu.
7 [ToHsATHE O TOMOTE€HHBIX M TETEPOr€HHBIX 1 25.09.
PeaKIMIX
IToHATHE O XUMUYECKOM PaBHOBECHH.
3 @akTOpBI, BIUSAIOIINE HA CKOPOCTh 1 28.09

XUMHUYECKOH pCaKkuu U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECHU A
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OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

9 02.10.
peaKkuuu

10 Teopust >IEKTPOIUTHYECKON TUCCONUALIUH. 05.10
CuIbHBIE M CIIa0BIE DIIEKTPOJIUTEI e

11 VoHHbIE ypaBHEHHS PEAKIIUIA 09.10.
XHUMHUYECKHE CBOMCTBA KUCIIOT ¥ OCHOBAHUH

12 B CBETE NpEJCTaBICHHH 00 12.10.
SIEKTPOJIUTHYECKON TUCCONUALN
XnMHYeCKHe CBOMCTBA COJIEH B CBETE

13 NPEICTABIECHUI 00 2JIEKTPOIMTUYECKOM 16.10.
M CCOLMAIIIH

14 O06001IeHre U CUCTEMAaTH3aIlis 3HAHUH 19.10.
KonTponbnas padora Ne2 o teme

15 «DNEKTPOTUTHYECKAS JUCCOLMALINS. 23.10.
XHMMHYECKHE PEAKIIUH B PACTBOPAX)

16 [TpakTuueckas padota Ne 1. «Pemenue 26.10
HKCIIEPUMEHTATBHBIX 3a1a49» o

17 [ToHsTHE O TUAPOIU3E COTIEH 06.11.
Paznen 2. HeMeTallisl U UX COEIMHEHHUS.

18 OO611as XxapakTePUCTHKA TAJIOTEHOB. 09.11.
XHUMHYECKHE CBOMCTBA Ha IPUMEPE XJI0pa
XnopoBoaopoa. CosnsiHas KUCIOTa,

19 XHMHYECKUE CBOWCTBA, TIOJyYEHHE, 13.11.
HpUMEHEHUE
IIpakTuyeckas padora Ne 2 o Teme

11 HI STHOU KUCJIOTEIL, U HU
20 «ITony4eHue CONAHOM KUCIOTHI, U3yYeHHE 16.11.

€€ CBOICTB»
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21

Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B
130bITKE

20.11.

22

OO6mras xapakTeprucTruKa 3J1eMeHTOB VIA-
IPYIIIBI

23.11.

23

AoTpornHbie MOIU(MUKAIIUN CEPHI.
Haxoxaenue cepbl 1 €€ COeJUHEHNN B
pupoJie. XMMHUYECKHE CBOWCTBA CEPhI

27.11.

24

CepoBojgopoi, ctpocHHE, (U3HUECKUC U
XMMHYECKHE CBOMCTBA

30.11.

25

Oxkcunbl cepbl. CepHasi KMCIIOTA,
(du3HYeCcCKre U XUMUYECKUE CBOKCTBA,
MIPUMEHEHNE

04.12.

26

XUMUYECKUE peaKklny, JIeXkKalllue B OCHOBE
IIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHUs
CepHON KUCIOTHI. XUMHUYECKOE 3arps3HeHNe
OKpY>Karollen cpelibl COEUHEHHUSIMU CEPhI

07.12.

27

BriunciieHre MaccoBOil JOJIU BBIXOHA
MIPOJYKTA PEAKIUHU

11.12.

28

OO6m1as xapakTepucTrKa 3J1IeMeHTOB VA-
rpynmnsl. A30T, pacipocTpaHeHHE B
npupoae, Gpu3nyecKue U XUMUYeCKue
CBONCTBA

14.12.

29

AmMHaK, ero GU3n4ecKue U XMMUYeCKHe
CBOMCTBA, NOJIYYEHUE U IPUMEHEHUE

18.12.

30

[IpakTuueckas pabora Ne 3 o Teme
«[TomyueHne aMmmuaka, U3yueHHe ero
CBOMCTB»

21.12.
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31

A3oTHas Kuciora, e€ Gpu3nIecKkue u
XUMHUYECKUE CBOUCTBA

25.12.

32

Hcnonbs3oBanre HUTPATOB U COJICH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH
Cpelibl COeIMHEHUSIMHU a30Ta

28.12.

33

dochop. Oxcun pochopa (V) u dochopnas
KHCIIOTa, (PU3HUECKUE U XUMUICCKUE
CBOWCTBA, MOJyYCHHE

08.01.

34

Hcnonb3oBanue pocdaToB B KauecTBe
MUHEpAJIbHBIX y100peHuil. 3arps3HeHne
MIPUPOJIHOM cpelbl hochaTaMu

11.01.

35

VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE,
(bu3nvecKrne 1 XMMHYECKHE CBOMCTBA

15.01.

36

Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
po0OJIEMBbI, CBSI3aHHBIE C OKCHJIOM YIJIepoja

(v)

18.01.

37

VYrospHasa KUCIIOTa U €€ COJIU

22.01.

38

ITpakTruyeckas padora Ne 4 o Teme
"[losydyeHue yrieKucioro rasa.
KayecTBeHHas1 peakiysi Ha KapOoHaT-HOH"

25.01.

39

HepBOHa‘-IaJ'IBHBIC MIOHSATHS 00
OpPraHn4Y€CKUX BEIIECTBAX KaK O
COCAUHCHUAX YIJICpOJa

29.01.

40

Kpemuuii u ero coeguHeHus

01.02.

41

[IpakTnueckas padbora Ne 5. Pemenue
HKCHEPUMEHTAIbHBIX 33a4 110 TEME

05.02.
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«Baxxuelnme HeMeTayuIbl U UX
COETUHEHUSI

KonrtponsHas padora Ne3 o reme
«Baxxuelnme HeMeTayUIbl U UX

42 08.02.
COEIMHEHUS
Pasnen 3. MeTaiibl ¥ BX COCIUHCHHUS.

OO011as XapaKTEPUCTUKA XUMHYECKUX

43 JJIEMEHTOB — METAUIOB. MeTauinyecKas 12.02
CBSI3b M METAIUIMYECKAS KPUCTAJLIMYECKAs
pemiérka. @U3NUECKIE CBONCTBA METAILIOB
XUMUYECKHE CBOMCTBA METAJJIOB.

44 DIEKTPOXUMHYECKUI s/l HAIIPSHKEHUI 15.02.
METAIJIOB
OO6mme crmocoOb! MOTYyYeHUsT METAJIIOB.

45 CrutaBbl. Beraucienust o ypaBHEHHSIM 19.02
XHMHYECKUX PEAKIMH, €CIIU OJIMH U3 R
pPEareHTOB COMEPIKUT IPUMECH

46 [ToHsTHE O KOPPO3UH METAILIOB 22.02.

47 [1lenouHble METAIIBI 26.02.

48 OKCHUIBI ¥ THIPOKCHUIBI HATPUS M KaTUs 29.02.

€JIOUHO3EMENIbHBIE METAIIIBI — KaAbIIMNA 1

49 [Henou I 04.03.
Mar"ui

50 Baxkueinne coeMHEHNS KaJIbIIH 07.03.

51 O60011IeHrEe U cCUCTEMAaTH3aIis 3HAHUH 11.03.

52 JKECTKOCTB BOMIBI U CTIOCOOBI €€ yCTPaHEHHs 14.03.
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[IpakTrueckas padota Ne 6 o Teme

53 "YKECcTKOCTb BOABI U METOBI €6 18.03.
ycTpaHeHus"

54 AoMHUHUII 21.03.
AmMmdoTepHbIe CBOMCTBA OKCHIA U

55 (orep A 01.04.
THAPOKCHUIA

56 XKenezo 04.04.

57 Oxcupl, THAPOKCUIBI U conn kene3a (1) n 08.04
xenesa (111) o

58 O06001IeHre U CUCTEMAaTH3aIlis 3HAHUH 11.04.
[IpakTrueckas padota Ne 7. Permenue

59 SKCHEPUMEHTAIILHBIX 33124 [0 TEME 15.04
«BaxkHele MeTaibl U UX COCIUHEHMS
BrlunciIeH s 10 YpPaBHEHUSAM XMMHYECKHX
PEaKIuii, €CIIM OJIMH U3 PEAreHTOB JaH B

60 U30BITKE MJIU COIAEPKUT TIPUMECH. 18.04
BrrumcieHnss MaccoBOil IO BBIX0O/A T
HPOIYKTa PEAKLIUH

61 O6001IeHNE U CHCTEMAaTH3alNs 3HAHUH 22.04.

62 KonrtponbHast pabota Ne4 o reme 25 04
«BaxxHelnme MeTauibl U UX COSIUHEHUS» T
Paznen 4. Xumus u okpyxkaromas cpena.

63 BemiecTsa u MaTrepHalbl B IOBCEIHEBHOM 29.04.
KHU3HH YeJIoBeKa
XuMuyeckoe 3arpsi3HeHNe OKpY KaroIen

64 p pyxaori 06.05.

cpenbl
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65 Ponp xuMuu B PEIICHUH 3KOJIOTHYCCKUX

13.05.
pooseM
66 PesepBHEI ypoOK. O606£I.[CHI/I€ u 16.05.
crCTEeMaTH3aIMs 3HAHU
67 PesepBHBII ypoOK. O6O6UH_[6HI/IC u 20.05.
CHCTEMaTH3allUs 3HAHUIM
68 PesepBHEI ypoOK. O6o6111eHI/Ie u 23.05.
cHCTEeMaTH3aIMs 3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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INEPEYEHb HEOBXOAUMOI'O YYHEBHO-METOANYECKOI'O

N MATEPUAJIBHO-TEXHHUYECKOI'O OBECIIEYEHUA

laopuensa O.C. Xumusa. 8 xmacc: yueOnuk/ O.C. T'abpuensn, WU.I'. OctpoymoB, C.A. Cnankos.- 4-e usnm., crep. — Mocksa:
[Tpoceemenne, 2022.-175.
On-naitn y4eOHUK «Dokchopa». Pexum JlocTymna:
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm medium=media&utm_campaign=media_all all wiki-
himiya&utm content=27072022_article-chemistry-online

On-naiin yueObHuk «Opranndeckas XxuMusi». Pexxum poctymna: https://orgchem.ru.

OH-naiiH yueOHuK «OCHOBBI XumMun». Pexxum pocryna: https://hemi.nsu.ru .

Komnexmus nnpoBeix 00pa3oBaTeIbHBIX PECYpCOB MO0 XUMHHU. Pesxxum moctyma: http://school-collection.edu.ru.
baza tpenupoBounsbix 3aganuii B popmate OI'D/EID. Pexxum poctyma: https://sdamgia.ru.

Cupuyc. Kypces! (JlonosnnutenbHbie T7aBbl XUMUH). Peskxum noctyma: https://edu.sirius.online.
ObpazoBatenbHble Kypchl Ha atopme «OTKpbITOe 00pazoBanue». Pexum nocryna: https://openedu.ru.
[Tonublil Teopernyeckuil Kypc ans noarorosku k ['MA. Pexum nocryna: https://chemege.ru.

. Bugeo-oneiTel 10 oprannueckoit xumuu. Pexxum nocryna: https://himija-online.ru.
. IHTepaKTUBHBIN XUMUYECKUI CIIPABOYHHUK C XUMHUYECKUM pelakTopoM. Pexxum nocryna: https://acetyl.ru.
. DNeKTpoHHas OMOIMOoTeKa Y4eOHBIX MaTepHUaIoB M0 XUMUHM XuMHUueckoro gaxyisrera MI'Y um. M. B. JlomonocoBa. Pexxum noctyna:

http://www.chemnet.ru/rus/elibrary/?ysclid=16et900v6r487359407.

. Konmnexuu Buneo-ypokos. Pexxum nocryna: https://videouroki.net, https://iu.ru, https://interneturok.ru.
.Youtube — kamamel: «Xumwusg-pocto», «ChemicalForce», «Thoisoi», «MEKTEIT Online Xwumus», «Periodic Videos»,

«KhanAcademiRussian».
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