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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XHMHM Ha YpPOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPEOJaBaHusl yYeOHOTo IpeaMeTa « XUMUsDY
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuU Oa€T TpEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE COJIepKaHue,
MpelyCMaTpUBAECT PpacHpeeICHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE MO
pazzaenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACISET KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XHUMHU C Y4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LieJIed U3y4YeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATECIBHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CJIY>XKHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTpatOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHune xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM KU3HH, TaK 1 B MPO(HECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HAa €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHBIC HampaBieHUS B OOYYCHUHM XHUMHUHM OOECIICUMBAIOTCS CIEIM(PUKOM
COJIep)KaHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XWUMHUHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojxojaa K €€ uzyueHuto. CojepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM DJIEMEHTE M BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TIPEACTaBICHHH 00 DICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckre 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYyrOMYy, BBITIOJHSAS (QYHKIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKalomui MUpY,
«buonorus. 5-7 knaccel» n «Dusnka. 7 Kknaccy.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWM OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIbHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH H3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTHYECKOE MPUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTBbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewmecTB. OTHOCHUTENbHas aToOMHas Macca.
OTHOcuUTENnbHAST MOJIEKYJsIpHass Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUYECKHUE SBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoaa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJIyYeHHUST KUCIIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢h(heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
noxy4yeHust. KucnoTsl u comnu.

Monsipabiii 00BEM razoB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOIbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKka. KpyroBopor Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coseoOpasyroiiue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [ToryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyudenue cosen.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyXE, MOTYyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHEe Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
uzyyeHue B3aumopeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyUYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiacChl HEOPraHUYECKUX
COCTUHEHUI.

[Mepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMpOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMHUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Tepronnueckoil cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. DOu3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IrpyMnmaM U mepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass CcBsa3b. KoBajieHTHast (TMOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpAMHM KHCJIOT U IIEJI0YEeH, MPOBEJECHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBJISIETCS 4Y€pe3 MHCIOJIb30BAaHHE KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAYy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIIUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKux peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCHOJIb30BAaHME BHUACO MAaTE€pUANIOB), TIPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3iioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NMpuMeHeHue. JlelcTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIHne XJIOpUIbl U HX
HaXOXJCHUE B MPUPOJIE.

Oo6mas xapaktepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W Chenupuieckrue). XHUMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHON KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHMH B MpHpPOAE. XHUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmast xapakrepucTuka 3jeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMyueHue U npuMenenue. Coiu aMMOHMUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJiydeHHe, GU3NUYEeCKUEe U XMUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYEeCcKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, HOYBbl U BonoEMOB). Docdop,
aJoTpornHbele Moaupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PAcIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOroO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OejKax, yriieBogax — U ux
poJiM B JKH3HM YEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEJIMHEHUN.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHuss 00
okcuae kpemuusa (IV) m kpemuueBoi kuciore. CHIMKAThl, UX MCIIOJb30BAaHUE B
ObITY, B MPOMBIIICHHOCTH. BaxkHelne CTpouTeNbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAECOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOr€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HAOJIOJIeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uOH U M3YUECHHE MPU3HAKOB
WX IPOTEKaHHUsI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  afCcOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4UCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxkeHus B llepmoamdeckor cucreMe Xxumuueckux daemeHTtoB . H.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtaundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CHOCOOBI TIONTydeHUs] MeTaioB. [lOHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B MIPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUEeCKUEe U XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAeHWe B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxXOXJIcHUE B mnpupoac. DuUznMyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkemesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NUYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHMS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUSD.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karomled cpeabl (MpeaeibHas I0MmyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKuX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3yYeHHMH XUMHUHU B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHWMAaHWS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3a]ay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJECHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUHN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4EOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypO, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TIpU  OOpalleHud ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYyAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh a1alTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAJBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell WX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS MM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIIEISIOT 3HAYMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHSI HCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU THOHSATHUSMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUSI U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOU
Cpellbl.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eCTBHA:

yMEHHUsl 3aJlaBaTh BOMPOCHI (B XoJle auanora W (Wiu) JUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBIINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUH
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATCIBHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITH 3TU TIOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e ICII0JIb30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JUIsI COCTaBJIeHUsT (hOpPMYJT BEIIECTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy COEAMHEHUM 10
dbopmysaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn llepuommnueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONIMCHIBATh MW XapakTepu3oBaTh TabmmuHyo ¢dopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTeMa XuMHYeckux diemeHnToB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE UX N0 SJEKTPOHHBIM CJIOSIM);

e KJIaCCU(UIIMPOBATh XUMHUYECKHE HIIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETIOBOMY (D eKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMUX XUMUUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIICHUNA B
Pa3IUYHBIX YCIOBHUSX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Thl IO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

o IPUMEHATH OCHOBHBIE OTEPAIIUN MBICIUTEIBHONU JIEATEIBHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJI1 U3Y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAaHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCHEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIICJIOBATH MPABHUJIaM TOJIb30BAHUS XUMHUYECKOU MOCYI0N U TaOOpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, ILUIAHUPOBATH
U TIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PaCIO3HABAHUIO PACTBOPOB
HIeJI0YEe U KHUCIIOT C MOMOIIBI0 MHAMKATOPOB (JIakmyc, (heHondTanenH,
METUJIOPAHXK U IpyTHE).

K koHIy 0Oydenus B 9 kjiacce npeIMETHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJEKyjJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIHAIINS, PEaKIMU HOHHOTO
oOMeHa, KaTaau3aTop, XWMHUYECKOE paBHOBeCHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKODOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOIMyCTUMAas
koHuenTpaus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbichH Ilepuommyeckoro 3akona J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3inyuath TMOHSTHS «rJaBHas mnoiarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», maneie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npeenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B peakIuu
BEIIECTB, N0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M cHelU(PUIECKUe XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUSI DJIEKTPOJIUTUUECKON AUCCOIMALIMU KUCIIOT, IET0UeH
U COJIEH, MOJIHbIE U COKpalIEHHbIE YPaBHEHUS peaKIuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOATBEPKIAONINX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO JJeMEHTa 10 (OpMyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIa TIOJIB30BAHUS XUMUYECKON MOCYI0N M JabopaTOpHBIM
obopy/loBaHMEM, a TakKXe TMpaBwia oOpalieHus C BeEIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIMSMH TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMUYECKAX ONBITOB 10 TOJYYCHHUIO W COOMPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJICKHCIIOTO Ta3a);

o IPOBOINTH PEAKITNH, TTOATBEPKIAIONINE KAYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEIIIECTB: PACIlO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIHM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHWe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢H — JJII M3y4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBO 4yacoB
Ne HaumeHoBaHMe pa3ie/ioB u DJIeKTpPOHHbIe (LM (pOBbIE)
KonTpoabHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypcChl
padoThI padoThbI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 2 bubnuotexa [JOK
' MIPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BerectBa 1 xXuMuueckue bubnunorexa LIOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiimue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
Bosnyx. Kucnopon. Ilonstue bubmuoteka [IOK
2.1 6 0 0
00 oxcHuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucinorax 3 0 1 bu6muoreka [IOK
' U COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Torstue 06 5 1 1 bubnunoreka LIOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIACCHI bubnunorexa LIOK
24 . 11 1 1
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIIUN




3.1

3.2

Ilepuoauueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
Mennene-eBa. CTpoeHue aToma

XuMHUecKas CBSI3b.

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

15

68

bubnuoreka [{OK
https://m.edso0.ru/7f41837c

bubnuoreka [{OK
https://m.edso00.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

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




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbie
Ne ni/m P Konrpoabnubsie IIpakTHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmuoteka [IOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnuotexa [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubnmnoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IHHEHUS
OO011ast XapaKTEpPUCTHKA XUMHUECKUX bubmuoteka [JOK
2.1 4 0 1
snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01ast XxapaKTepUCTHKa XUMUUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 Bubmmorexa [IOK
' PyIHnL. P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO011ast XxapaKTepUCTHKa XUMHUYECKUX Eu6 110K
noIMoTeKa
2.3 eme VA- A 7 0 1
OTICMCHTOB rpymmisi. A3or, pocgop i ux https://m.edso00.ru/7f41a636
COEJIMHEHUs
OO011as XxapakTepucTUKa XUMUYECKUX
24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 1 2 bubmmorexa LIOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COEIMHEHHUS
Hroro mo pazneny 25




Pa3znea 3. Meraibl M UX COeTHHEHHUS

. bubmuorexa [JOK
3.1 Obmue cBOHCTS METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [{OK
3.2 Bakueiiime MeTauibl U UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Paznen 4. Xumus 1 oKpyKammas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B 5KH3HH YeJIOBEKa 3 bubmiorexa LOK
' m P https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa I[JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 68




HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabnbie IIpakTnyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTeJIbHbIE
padoThI padoThbI
pecypcsl
1 IIpeamer xumun. Ponp XUMHUM B )KU3HU 1 0 0 bubnnorexka [JOK
yejgoBeKka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmorexa [IOK
2 IT 1
OHSITHE O METO/AX TO3HAHMS B XUMHUHU 0 0 httos://m.edsoo.ru/ff0d227e
[TpakTueckas padorta Ne 1 «IIpaBuna
3 paboThl B 1ab0paTOPUU U IPUEMBI 1 0 1 bubnuorexa [JOK
oOpareHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyOBaHUEMY
Yucrtele BemecTBa 1 cMecu. CriocoObl bubnmoreka [JOK
4 . 1 0 0
paszzieNneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
A . puMep https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 A 1 0 0
TOMBL H MOJCKY IR https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHUe FJIEMEHTHI. 3HAK! 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
IT 1
8 POCTRIC I CHOMHELE BfllceTna 0 0 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUICHUE 1 0 0 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuorexa [JOK
1 X .B
0 mmiecias gopmysa. BanenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHX JIEMEHTOB
1 OTtHocuTenbHAs aTOMHAs Macca. bubnnorexka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHUYECKOTO 3JIeMEHTa bu6mmoreka [IOK
B COCIMHCHHUH https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTtsa. MoJIb. bu6mmoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuUMHUUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus MPOTEKaHUS bubnnorexa [JOK
XUMUYECKHUX PEAKLIAN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnuoreka [IOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KonuyecTBa, MacChl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanmss XaMUuecKuX peakiui
18 (coenMHEHUS, PA3IOKCHUS, 3aMEIIICHUS bubmmorexa [TOK
8 P > SAMCIHEHIA, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHiukIoneauct. O6o0uieHune u bubmmorexa LIOK
H AT t https://m.edso0.ru/ff0d40c4
CUCTeMaTH3alMsl 3HAaHHUH
20 Kontponsnas padora Nel mo reme bubmumoreka [IOK
«BelecTBa 1 XUMHUYECKHE PEAKIINI https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e




MpoOCTOC BCHICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

b K
22 KHCTIopo/ia (peakluy OKUCIICHUS, H6J.IHOTeKa o
roperue). TTosTHE 06 OKCHIAX https://m.edsoo.ru/ff0d4614
Crioco0sbI MoTy9YeHHsI KHCIIOPO/Ia B Eu6 OK
23 71a00paTOpPUX U IPOMBIIIUIEHHOCTH. noimoreka L1
TTpuMeHEHTE KHCIOPOa https://m.edsoo.ru/ff0d497a
UMEHEHHUE KUCIIOPOJT
TenoBoii 3 pexT xumuueckon
24 peakuuu, MOHATHE O TEPMOXUMUYECKOM bubnuorexa [IOK
YpPaBHEHUH, FK30- U SHAOTEPMHUUYECKHUX https://m.edsoo.ru/ff0d4790
peaKIusIx
TornuBo (HedTh, yrojib U METaH).
25 3arpsi3HEHUE BO3yXa, CIIOCOOKI €T0 bubmmorexa [JOK
peoTEpae https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 o reme 56 OK
26 «Ilonyuenue u cobrpanue KUCIOPOAA, nommorexa L
SVHOHIE EI0 CEOHCTED https://m.edsoo.ru/ff0d4ae2
M3YYCHHE €ro CBOWCTB
97 Bonopoa — anemMeHT u npocroe bubmuorexa [JOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4ddo
28 ®u3nuecKkue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bojiopoia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJIAX bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI moTy4eHus BOAOPO/ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme BuG OK
31 «ITonyuyenue u cobupanme BOAOPO/IA, noamoreka L1

W3y4YEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42




MonsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA
33 BEIIIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa [JOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Brerunciaenus 00bEMOB ra3oB 110
34 ABHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmorexa LHOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputenb. HachiieHHbBIS
37 1 HEHACBI peHHBIE acTBOpBL. MaccoBas bubmorexa HOK
B PacTBOpEL. https://m.eds00.ru/ff0d5b40
JI0JIsl BEILIECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o Teme
38 «ITpuroroBieHue pacTBOpPOB ¢ bubnnorexa [JOK
onpeaeseHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILIECTBA»
39 KonTponbnas padorta Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCU(UKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
: P https://m.eds00.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kinaccupuxarms, bubmmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccupukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 0110006(513113 O ‘—I)CHI/I$I XI/IMI/I‘—IZ(I:)KI/IG bubmmorexa [JOK
y Y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJ1acChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
48 I'enernueckas cBs3p MEXKy KiIaccaMu bubnnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o01IeHre U cucTeMaTU3alus 3HaHU|
- a https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU N
[IepBble NOMBITKU KJIaCCU(PUKALUU
51 XUMUYECKHX AieMeHTOB. [loHsaTHe 0 bubmmorexa [JOK
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuonnueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
snemenToB M. Y. MenaeneeBa
bubmumoreka [IOK
53 [Tepuoapl, rpynbl, NOArPYIIIBI uosmorexa 11

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




CTpOCHI/Ie aromoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 anep. N3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoii bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MeHaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenwne [leprognveckoro 3akoHa st
57 pa3BuTHA Hayku u npaktuku. J[. 1. bubnnorexa [JOK
MenpeneeB — y4€HbIN, NIEIArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnmnoreka [JOK
XAMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honmas xumuriccias cosb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMuyeckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHUYECKast bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH, okuCICHSS https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIHTENN U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KoHntponbhas padota No4 o teme bubnuorexa [JOK




((CTpOGHI/IC atoMa. XUMHYECKas CBI3bY

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

66 PesepBHeIit ypok. O000ICHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O000IICHNE U 1 bubnnorexa [JOK
crucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE U 1 bub6nuoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue A op
n/n Bcero U3YYeHUS o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchl
Ilepnonnueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 0 0 bubnnorexa [HOK
XAMUYECKUX diieMeHToB /1. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKHX JIICMECHTOB 1 0 0 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubnmnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubpl XUMUUECKOW CBS3U U TUIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOiaeHne 3HaHUI 1 1 0
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

6 Kinaccudukanmss XumMuaeckux 1 0 0 bubmuoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsATHE O CKOPOCTH XMMHUYECKOU

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLIUIX
[TonsiTHE O XUMHUYECKOM

8 aBHOBecun. PaxTOpbI, BIUSIOLINE 1 0 0 bubnmorexa [IOK
P ’ P, . https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOU PEaKlMU U




MOJIOKEHHE XUMHYECKOTO
paBHOBECHS

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTHYECKON
10 mucconuanu. CUIbHBIE U CIa0bIe bubmmorexa LOK
’ https://m.eds00.ru/00adcd68
3JIEKTPOJIUTHI
11 MoHuble ypaBHEHUS PEAKIIUN bubmmorexa LIOK
yp peakt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 3IEKTPOIUTUIECKOMN https://m.edso00.ru/00add5d8
IIUCCOLIHAINA
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 bubnnorexa LIOK
ped N https://m.edsoo.ru/00add8h2
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
14 ITonsatue o ruapoInU3€e COJIEN buGnnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0061IeHre U cucTeMaTH3amus bubnmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pertrenye dKCIIEPUMEHTAIIBHBIX Bubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3a7a49y
OO6m1ast XxapakTepruCTHKa TajJOTeHOB.
17 XUMHUYECKUE CBOUCTBA HA IIPUMEPE bubmmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
18 Xinopooaopoa. ConsiHasi KUCIIOTa, bubmuoreka [JOK

XUMHUYECKHUE CBOMCTBA, MOTYUYCHHE,

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




MMPUMCHCHUC

[IpakTuueckas padora Ne 2 o teme

19 «ITomydeHne consTHOM KUCIOTHI bubmorexa LHOK
y N . ’ https://m.edsoo.ru/00ade348
U3y4deHHe e€ CBOMCTB»
KonTponbnas padora Ne2 no teme
20 «DNEKTPOINTHYECKAS UCCOLMALIUS bubmmorexa LOK
P ' https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
Brrarcnenus no ypaBHEHUAM
21 XUMHYCCKHUX PEaKIIHid, €CJIN OJIUH U3 bubmmorexa [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTeprCcTUKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIINA CEPHI.
93 Haxoxnenue cepbl u €€ coequHEHU I bubnnorexa [JOK
B IIpUpoJie. XMMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoziopoj, CTpoeHue, bubnnorexa [JOK
(hU3UYEeCKre U XUMUYECKHUE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 (bU3UYEeCKre U XUMHUYECKUE bubmmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHUE
XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
26 MOJTYYEHUST CEPHOUN KUCIIOTHI. bubnmoreka [JOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpeibl COeTMHEHUIMU
cepsl
27 Brrauciienne MaccoBoii 101 BeIXOAa bubmuoreka [JOK




NPOJYKTa peaKIuu
OOmmas XxapaKTeprCTHKA SJIEMEHTOB
VA-rpynmsl. A30T,

https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK

28
pacnpocTpaHEHuUE B IPUPO/IE, https://m.edsoo.ru/00adeeab
¢bu3nueckre 1 XUMUYeCcKHe CBOMCTBA
AmMMHaK, ero Gu3nIecKue u

29 XUMHYECKHUE CBOMCTBA, IMOJyYCHUE U bubmorexa [JOK

> oY https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «ITony4yeHre aMMuaKka, U3y9IeHHE €ro bubmmorexa [JOK
. Y 13y https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas kuciora, e€ Gusndeckue u bu6mmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 no0Opennii. XuMHueckoe bubmnorera [IOK
yAROOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpebl
COCIMHECHHSIMU a30Ta
docdop. Oxcun dhochopa (V) u

33 (bocg)o pHaH KI/ICH((i))Ta q)(byrl)m(qe)cxne u bubnmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOJIyYCHUE
Hcnons3oBanue pocdaros B

34 Ka4yeCcTBe MUHEPAIIbHBIX YI00pEHUH. bubnnoreka [JOK
3arpsisHEeHUE TPUPOTHON CPEbI https://m.edsoo.ru/00adfc20
dbocharamu
VYriepon, pacnpocTpaHeHUE B

PO, Pactipoctp bu6mmoreka [JOK

35 npupojie, GU3NIEeCKue 1 XUMHICCKHE

CBOICTBa

https://m.edsoo.ru/00adfd9c




Oxcunsl yraepoaa, ux pusudeckue u
XUMHUYECKHE CBOMCTBA.

bubmuorexa [JOK

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

37 VYronpHas KUCoTa U €€ Cou bubmorexa HOK

https://m.edsoo.ru/00ae006¢c
ITpakTuyeckas pabora Ne 4 o Teme

38 "[losnydyeHue yriekucioro rasa. bubnuorexa [IOK
KauectBennas peakius Ha kapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayanbHbIE MTOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepOaa
40 Kpemuuii u ero coequnenust bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5.

41 Pelienue skciepuMeHTANIbHBIX 33724 bubnmoreka [JOK
1o TeMe «Baxuene HemeTawuibl U https://m.edsoo.ru/00ae0bf2
WX COCTUHCHHUS
KonTponbnas padota Ne3 mo Teme

42 «BaxHeinye HeMeTalIbl ¥ UX bubmorera [JOK

https://m.edsoo.ru/00ae0e18
COCJIMHCHH S
OO6m1ast xapaKTepucTHUKa
XUMHUYECKHUX DJIEMEHTOB —

43 METaJI0B. MeTanuecKkas CBs3b U bubmuorexa [JOK
METAJUINYECKasl KpUCTAJIIMYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJIJIOB

44 XUMHYeCKUe CBOMCTBA METAJIJIOB. bu6mmoreka [IOK




DNEKTPOXUMHUYECKUN PsiL
HaIlpsHKEHUH METaJUIOB

O61ue cnocoObl MOTy4YeHUS
MmetaiuioB. CriaBel. Beruucienus mo

https://m.edsoo0.ru/00ael1156

45 ABHEHUIM XVMHUYECKUX PEAKIINIA Bubmorexa ITOK
yp PCAKIUIH, https://m.eds00.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COACPIKUT
MIPUMECH
46 ITonsaTHE 0 KOPPO3UU METAIIIIOB bubnnorexa [IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47
[lenourpie MeTalL bl https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmnoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlesrouHO3EMENBHBIE METAIIIBI — bubnnorexa [HOK
KaJILIIUA YU MarHui https://m.edsoo.ru/00ael5e8
50 Baxnenime coequHEHUS KaJIbIUI bubmmorexa [IOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3aIUS
3HAaHUH
JKEcTKOCTh BOJIBI U CIIOCOOBI €€ bubmuorexa [JOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
bubmuoreka [JOK
53 An I
FOMHHIH https://m.edsoo.ru/00aelc64
54 AMpoTepHBIE CBOIICTBA OKCHJIA U bubmumorexa [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
[IpakTrueckas padota Ne 6 o Teme
R N bu6mmoreka [IOK
55 JKEcTKOCTh BOJBI U METOMLI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8




bubmuorexa [JOK

56 AKeneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCUIIBI U COJIU XKeye3a bu6mmoreka [JOK
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUU
[IpaxTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o teme «BaxkHele MeTaibl U uX https://m.edsoo.ru/00ae3de8
COEJIMHEHU S
Brrarcnenus no ypaBHEHUAM
XUMHYCCKHUX PEaKIIHid, €CJIN OJIUH U3
50 peareHToB J1aH B U30BITKE WIIN bubnnorexa [JOK
COZAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIXOJa TPOAYKTa
peakuuu
61 O600611eHre U cucTeMaTH3alus
3HAHUU
Kontponbnas padota Ne4 o reme
62 «BakHeWIe METalTbl U UX
COETUHEHUS
63 BemectBa u marepuassi B bubnmoreka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE bubnunoreka [HOK
OKpYKaroIleH cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perreHnn bubnmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHelil ypok. O6o0meHHe 1 bubmmoreka [JOK




cUcTeMaTU3alvs 3HaHUI 14.05.2024 @ https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O0001meHne 1 1 bubnnorexka [JOK
cucTeMaTHu3alusl 3HaHuH 20.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600ICHHE 1 1 bubnnorexa [JOK
CHUCTEMATH3AINI 3SHAHUN 21.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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