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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enmepanpHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPEnoaaBaHusi yaeOHOTo npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM [Oa€T MPEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XUMHU C YY4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH —TMpeaMeTa  JyIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJsibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1LIeJIed U3yYeHHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYyYalomierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyyJarolierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JIJii  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOpMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YyYaIOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaAIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MpOrpaMMbl N0 XUMHUU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKHUX MPEACTABICHUN
Pa3HOro YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona . . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HJMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSL K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. V3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHMK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4yeOHOro mpenMera COCTOMT B (DOPMHPOBAHUHM CHCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB W TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX O00O0OIIEHH MHMPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPESTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITOCOOCTBYIONMIUX MPUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUOB JESATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATh SIBICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ys 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3YYECHUH
XUMHH, TPUMEHATh MX MpPHU pPEIICHUH MpoOJeM B TMOBCETHEBHOW XHU3HU MU
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1[€JIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEeH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHsI OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIIACC

ITepBoHauYaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeCeu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemecTB. OTHOcCHUTENbHAas aToOMHas Macca.
OTtHOcHTENBHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AWHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCIUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCYIOMW, MpaBMWiIaMHu paboOThl B J1aOOpaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOU MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBrE xkene3a ¢ pactBopoM cosd meau (II),
U3y4YE€HHUE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKH TMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeilue npeacTaBuTe I HEOPraHNYECKHUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BeulecTBo. HaxokaeHue kuciaopoga B Hpupoje, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALINS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — anemeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CcBoWMcTBa BOABl. Boma kak pactBoputrenb.  PacTBOpHI.
HaceileHHbIe ¥ HEHACBIIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUPOJZI€ U B KU3HU 4deloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUpPOIHbIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cosieoOpasyroinue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKUE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcnoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [ToyueHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3M4ECKue U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue comen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUsI KUCIOpOAa B BO3AyX€, MTOIYUYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOIECHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEpPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEAOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJB30BaHHUE  BHUEOMATEpPHAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHUYECKUX BEIIECTB PA3NIUYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKU WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOYEH,
u3yyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalu3aluH, IOJTYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTUM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUM XUMUYECKHUX diemMeHTOB. IloHsiTHe O
IpyIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbI,
rajJlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3HYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB MEpUONA U
IPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
[lepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuUCTUKA XHUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSpHAs) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M UIEIOYEH, NMPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropenue, peakliMy pa3yioKEeHUs], COETUHEHU).



Mescnpeomemmnbnie ceasu

Peanmusanpss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 Kilacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOB30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSITUIM, TaK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMH JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAay4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUNIHOCTh, HAOJIOIEHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHUI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KNIACC

BeiecTBo U XuMH4YecKasi peakuus

[Tepunonnueckuii 3akoH. [leppoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLUA W HX
COCIVMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBAa: BHJBI XUMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMuyeckux peakuuii Mo pa3anvyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(P¢eKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue o ckopoctu xummueckoi peakuuu. [lonsiTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusax. [lonstue o karanuse. [lonstue o xumuueckoM paBHoBecuu. DaKTOPBHI,
BIMAIOIIME HA CKOPOCTh XMMHYECKOW PEaKIUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.



OKHCAUTENPHO-BOCCTAHOBUTEIbHBIE  PEAKIMU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocraBieHue  ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMM C  HWCIOJIB30BAaHMEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccouranni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun nOHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM U cOJell B CBeTE TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOM
nucconnanyu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O TMApOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura u anmaza), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peaKlHu
OT BO3JECWUCTBHS Ppa3IUYHBIX (DAKTOPOB, HMCCIECIOBAHUE JIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa NWCCOLMALMU KHUCIOT, IIEJIOYEd W  COJIeU
(BOBMOXKHO  MCIIOJIb30BAaHME  BHJEO MaTepuasoB), IMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKM  TNPOTEKAHWS  peakludid  HOHHOTO  oOMeHa
(oOpa3zoBanue ocaaka, BbIIEJIEHUE Tas3a, oOpa3oBaHUWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUU
(ropeHue, peakiuu pas3IoKEeHHs, COSTUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAIbHBIX 33]1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUECKHUe CBOICTBA MPOCTHIX
BEIIECTB — TajOoreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpEe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMEHeHUe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEWIHWe XJIOpPUIbl U UX
HaxO0XJICHUE B IIPUPOJIE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W cheuu@puyeckue). XHUMUYECKHE pPEaKIuH,



JeXallue B OCHOBE IMPOMBINUIEHHOIO CHOCO0a MOJYyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cynabdar-uoH. Haxoxnenue cepbl U €€ COCOUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dbusnueckue U XuMHueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue u npuMenenue. Cou aMMOHUS,
ux QU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
VMOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHe, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTAaBUTENS Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEPAIbHBIX
yno0peHuil. XuMHUUECKOe 3arpsi3HEHUE OKPYXKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyderue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHMUS.  YIJIepoA,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPAHEHHE B MpUponae, (U3MUECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHe W TNpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[IepBoHauabHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbIe MCTOYHWKK YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOIYKTHI WX TmepepaboTku (OCH3WH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBoJax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COEIMHEHUN.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcuzae kpemuus (IV) u kpemuueBoil kucnote. CHIMKaThl, UX UCIOJIb30BAaHUE B



OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, MIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTeHOB M UX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHWE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslaMu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHOMN CEPHOM KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peakIiuu Ha cyJibdar-
WOH W HAOJIOJIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYCHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne NMpu3HaAKOB
UX [IPOTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO MCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mojenen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afCOPOIIMU  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4YCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HeEMETAIUTbI U UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnoyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTaioB. Meraymnueckasi CBsi3b U
METAJUIMYECKasi  KpUCTA/UIMUECKas  pelI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO01ue
CcrocoObl Toy4yeHus: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTtpusi U Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHWe WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbHblE METAUIbI MarHuid W KaJblMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilmve coequHEHUs Kbl (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U coln xkenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (1), HaGnrOAEHNE M OMUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAbHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAOLIAS cpeaa

Bemectsa u Marepuasnibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBas momoinp npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAst
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrH4eCKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmnbnie ceasu

Peanmusanpss MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIElb, SBICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYCCKUN 3apsi, MPOBOTHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJHI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN H
pacIlIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpuMOoTHYECKOT0 BOCIMTAHUS

LIEHHOCTHOTI'O0 OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAydyHOMY HACIEIUI0, TTOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpamaaHCKOro0 BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJlay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINM B TIPOIECCe OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJECHUE W TIOCTYNKM CBOMX TOBApPHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABIISIOLIUE
OCHOBY I TIOHUMAHHS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIJHOM CPEJION, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAMPABJICHHBIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMBIX TIPOIECCOB W SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYMHBIMA TEXHUUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU WU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuid O€30MacCHOCTH TpU  OOpallleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTHUYECKOMY M3yUeHHUIO TTpodeccuil 1 Tpyaa pa3aTudHoro poja,
YBOKECHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHoHaIbLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) K0JI0TrN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYCCKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHYecKas (opMylia M YypaBHCHHUE
XUMHYECKON PeaklK — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX IS BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEIECIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JacTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, JuarpaMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaJIM3UpoBaTh B TIpolecce Yy4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHl (B XoJie¢ Auanora W (WUJU) JUCKYCCHM) IIO
CyllecTBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBITTOJHEHMSI PEI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe YYeOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJly4YEHHUs! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
HCII0JIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.



HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBbIE 3HAHUS, YMEHHUS U CIOCOObI
JNercTBul, crnenuduueckue A IpeAMETHONM o0nacTu  «XHUMHS», BHJBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kj1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TETII0BON Ah(EKT peakinmy,
AIpO aTOMa, JJICKTPOHHBIM CJOM aroma, aTOMHasi OpOHWTalb, PagUycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIleCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSIThH 3TU OHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTETICHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIIACCY COCIUHEHUU I10
dbopmysaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHass M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepus3oBaTh TabmuMuHy0 Qopmy Illeprogndeckoit
CUCTEMbl XHUMHMYECKUX OJJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», mansie u



OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckas cucremMa xuMudeckmx daementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeieieHre UX Mo SJIEKTPOHHBIM CII0SIM);

KJacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YACTBYIOIIUX B pEaKIuu
BEILIECTB, M0 TETUIOBOMY (D eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsl OMUCAHUE MPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHbBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEeMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSITh OCHOBHBIE OIEpPAlMM MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHne, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBS3€M — /IS M3y4YEHUs CBOICTB
BEIIECTB WU XHUMHUYECKHX PEAKLIHM, €CTECTBEHHO-HAYYHbIE METOMIbI
NMO3HAHUA — HAOJIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICTICHHBIN);

CIENOBAaTh  IpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOH W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIECTBA,
IJIAHUPOBATh M MPOBOJAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoHiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

pPaCKpbIBaATh CMbBICII OCHOBHBIX XHWMHYCCKHX MOHSATHUH: XHUMUYSCKUM
9JICMCHT, 4TOM, MOJICKYJIAd, HMOH, KA4TWMOH, AaHWOH, IIPOCTOC BCUICCTBO,
CJIOKHOC BCIICCTBO, BAJICHTHOCTL, JJICKTPOOTPHLATCIBHOCTb, CTCIICHb
OKHCJICHHMA, XUMHWYCCKasd pPCaKIHiA, XUMHYCCKas CBA3b, TEILUIOBOM 3(1)(1)€KT



peakiuu, MOJb, MOJSIPHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIUTHYECKAS TUCCOLMAINS, PEAKIHH HOHHOIO
oOMeHa, KaTanu3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEoOpaTUMBbIE pPEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHUCIEHHE W  BOCCTaHOBJICHHUE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJuInYecKasi), KpHUCTAUIMYECKass pEIETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTbh XHUMHUYECKOW peakuuu, MpEeAeiabHO IOMyCTUMAas
koHueHtpanus [TJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSIThH 3TU TOHSATUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJIEHHUS (OpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIl;

OIPENENSTh BaJIEHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMUUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K
ONMpeAeNEHHOMY KJIAcCy COEIUWHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBA3M (KOBAJEHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA MO0 XMMHUYECKOH (opmyre, XapakTep cpeasl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
TabnnuHyto (opmy Ilepuoanyeckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHasg noxarpymmna (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», manbsie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiume, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpeqieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYIIl C YUYETOM CTPOSHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYEeCKHE BEIIECTBA,
XUMUYECKHE peakuuud (10 YUCIy U COCTaBy YYACTBYIOIIMX B pEaKIUU
BEILECTB, MO TEMJIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXAasi OINHUCAHUE



pUMEPAMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPAaBHEHUS DJICKTPOJUTHYCCKON  THUCCOIMAIIMU  KHCIIOT,
HIeJI0YEH U COJIei, MOJTHbIE U COKPAIlIEHHbIE YPABHEHUS PEAKIIMM HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHUSI XWMUYECKHX TMPEBpPALIEHUNH B Pa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coONI0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OPOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITMTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATHU3aIliI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€H — I WU3YUYCHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosaunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (pPOBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
XuMusl — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemtecTBa U XUMHUYECKHE 15 1 bubnunoreka LIOK
' peaKiuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3nes 2. BaikHeiimune npeacTaBuTe Il HEOPraHUYECKUX BelleCTB

)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmnoreka IIOK
00 okcugax https://m.edsoo.ru/7f41837¢
59 Bognopoa.llonsarue o kucinorax g 1 bubmuoreka [IOK
U COJAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCCBI 1 | 1 bubanoreka IJOK
HEOPraHWYECKUX COETMHEHUIN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. U. MenaeseeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTENbLHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XumMu4decKkas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuorexa LIOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NMPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [ToBTOpenue u yriybneHue 3HaHUHA 5 | Bu6moteka [JOK
' OCHOBHBIX pa3JIeyioB Kypca 8§ Kjiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT AUCCOLIMAIIHS. ? 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0mras XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuorexka [IOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 brbmmorexa [TOK
’ TPYHIEL L€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUYECKIX
23 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTeprucTUKa XUMHIECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bub6nmoreka [IOK
A i 4
3 Obmpae croiicTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 a)KHEUIIe METaJUIBI U UX COEIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Paznen 4. Xumus U oKpyKamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' - P hitps://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnmnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxka Koutpoasubie IIpakTuyeckue
n/n Bceero H3y4YeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6mmoreka [JOK
yenoBeka. Tena u BelecTa 02.09.2024 = https://m.edsoo.ru/ff0d210c
) [TonsiTre 0 MeTO/IaX MO3HAHUS B 1 bu6mmorexa [IOK
XUMUU 04.09.2024  https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpaTOpUH U IPUEMBI bubnuorexa [JOK
3 1
oOparteHusi ¢ 1a00paTOpHBIM 09.09.2024  https://m.edsoo.ru/ff0d23dc
000py0BaHUEMY
4 YucTteie BemecTBa U cMecH. CriocoObl | bu6mmoreka [JOK
pas3aeneHus cMecen 11.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas paGora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa [TOK
A . PHMEp 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApPEHHOM COIM)»
6 ATOMBI U MOJICKYJIbI 1 bubmorexa HOK
Y 18.09.2024  https://m.edsoo.ru/ff0d2a6¢
7 XuMHU4YecKue 3JI€MEHTHI. 3HaK! | bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB 23.09.2024  https://m.edsoo.ru/ff0d2be8
8 IIpocThie U clIOKHBIE BEIIECTBA 1 bubmorexa HOK
P B 25.09.2024  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa HOK
P Y 30.09.2024  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILICCTB.

10 Xumuueckas opmysa. BameHTHOCTB bubmorexa HOK
PMyHE. 02.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 07.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOrO bubnuorexa [JOK
3JIEMEHTA B COEIUHEHUHU 09.10.2024  https://m.edsoo.ru/ff0d350¢c
13 KonuuectBo BemiectBa. MoJib. bu6mmorexa [IOK
MonsipHas macca 14.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMu4ecKas peakuus 16.10.2024 | https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yCcnoBus NPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PeaKIui 21.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YPaBHEHUS 23.10.2024 | https://m.edsoo.ru/ff0d3b88
Brrancnenus konmaecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSM XUMHYECKHUX bubmorexa HOK
B . yp 06.11.2024  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukamms XuMuuecKux peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmorexa HOK
8 P : 11.11.2024  https://m.edsoo.ru/f0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoNneAUCT. OO00IICHHE 1 bubmorexa HOK
" e Hvl 13.11.2024  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHU3aIvs 3HaHUHI
20 KonTponbnas padota Nel o teme bubnnorexka [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIMIY 18.11.2024  https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK
Bo3ayxa. Kucinopon — sneMeHT u 20.11.2024  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckre 1 XUMHYECKHUE CBOMCTBA

22 KHCIJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [OK
poAa (peaitt ’ 25.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI MoTy4YeHust KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
PATOP P ' 27.11.2024  https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TennoBoii 3pPeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmorexa [IOK
TEPMOXUMUYECKOM YPaBHEHUH, DK30- U 02.12.2024  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKUX PEAKIIHIX
TormBo (HedTh, yroiib 1 METaH).
25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0 bubmorexa LHOK
P AYE, 04.12.2024  https:/m.edsoo.ru/fl0ddcda
MIPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomydenne u coOupaHue Kuciaopoaa bubmmorexa [TOK
y . p poad, 09.12.2024  https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBONCTB»
7 Bonopox — anemenT u npocroe bubnuorexa [IOK
BelecTBo. Haxoxnenue B npupoje 11.12.2024  https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona 16.12.2024  https://m.edsoo.ru/ff0d4dd0
29 TlonsaTHe 0 KMCIOTax U COJISIX bubmorera [JOK
18.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 23.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Ipaktrdaeckas pabota Ne 4 o Teme
31 ((l?IOJI YEHHUE 1/112:061/1 aHue BoJIopoaa bubmorexa HOK
Y P AOPOAd, 25.12.2024  https://m.edsoo.ru/ff0d4£42

HU3YYCHHUC CTO CBOMCTB»
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo 13.01.2025 @ https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIHYECTBA
33 BCII[CCTBA I'a3a II0 €ro U3BECTHOM bubmmorexa [TOK
B . y 15.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MU 00BEMY
Brruncienus o05EMOB ra3oB IO
34 aBHEHHIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa LOK
P .. peaitt . 20.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Ira30B
35 ®du3nuecKue U1 XUMHYECKHE CBOMCTBA bubnuotexa [JOK
BOJBI 22.01.2025 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKAaTOpax 27.01.2025  https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBoputens. HacklleHHBIE
37 u HiHaCBI peHHI)II;) aCTBOPBI B bubmorexa [TOK
8 PacTBOPEL 29.01.2025 hitps:/m.edsoo.ru/f0d5b40
MaccoBas 107151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpurorosienne pacTBOpoOB ¢ bubnuorexa [IOK
onpeAcNEHHON MacCOBOU J10IEN 03.02.2025  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY
39 Konrtponsnas pabora Ne2 o treme bubnnorexka [JOK
«Kucnopox. Bonopoa. Bona» 05.02.2025 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa 10.02.2025  https://m.edsoo.ru/ff0d664e
[TonyueHue n XuMu4YeCKrUe CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX Buommorexa LIOK
’ p 12.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaH#usI: cOCTaB, Ki1accuduxams, bu6mmorexa [IOK
HOMEHKJIaTypa 17.02.2025  https://m.edsoo.ru/ff0d67ca
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[Tomy4yeHnue 1 XUMHYECKHUE CBOMCTBA

bubmuorexa [JOK

4
3 OCHOBaHMI 19.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa 24.02.2025  https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 26.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéLII) II0JI ‘{)eHI/I}I XI/IMI/I‘IZ(I;)KI/IC bubmorexa [IOK
N YHCHI, 03.03.2025  htps:/m.cdso0.ru/00ad9474
CBOMCTBA
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX 05.03.2025 = https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
43 I'enernueckas cBsA3bp MEXKY KiIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTMHEHUI 10.03.2025 = https://m.edsoo.ru/00ad9as50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM 12.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTponbHnas pabora Ne3 no teme
50 "OCHOBHEBIE KJIaCChI HEOPTaHUYECKHUX bubmmorera [TOK
o P 17.03.2025  https://m.edsoo.ru/00ad9ela
COeIMHCHUI
IlepBBIe MONBITKH KacCH(HUKAITUN
51 XI/II\I/)II/I‘-ICCKI/IX 2JIEMEHTOB l(?IOHﬂITIHe 0 bubmorexa [TOK
' 19.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIINaxX CXOTHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 Ilepuoanueckas cucreMa XUMHAYECKIX bubmotexa [TOK
puoA 02.04.2025 @ https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenneneeBa
53 IIepuonsl, rpymsl, o TIIBI bubmorexa HOK
PHOASL TPY > HOATPY 07.04.2025 | https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

54
snaep. N3oTomsl 09.04.2025  https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
55 aToOMOB 3JeMeHTOB Ileproanaeckoit bubmorexa LOK
pHOA 14.04.2025 | https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHIO B bubnuorexa [JOK
IIepuonnueckon cucreme /1. U. 16.04.2025  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa
57 JUI pa3BUTHS HAYKU U npakTuku. 1. W. bubnnoreka [JOK
MeHnneneeB — y4€Hblid, IEAAror u 21.04.2025 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEeKTPOOTPHUIIATEIIHFHOCTE aTOMOB
58 XI/IMI/I‘II;CKI/II;)( ;IJ'ICMGHTOB/ bubmiorexa HOK
. 23.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
59 HNonnasg xuMmuueckas cBI3b bubmmorera [TOK
28.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMudecKkas bubnnoreka [JOK
CBSI3b 30.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosipHasi XuMu4ecKast bubnnorexka [JOK
CBSI3b 05.05.2025 | https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TETICHE ORHCICHIA 07.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peakuun 12.05.2025 | https://m.edsoo.ru/00adb076
64 OKHCIINTE]IM U BOCCTAaHOBUTEIN bubmorexa HOK
14.05.2025 @ https://m.edsoo.ru/00adb076
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KonTtponsnast padora Ne4 o reme

65 «Crtpoenue atoma. XUMHYECKast 1 bubmmorexa [IOK
19.05.2025  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBueiit ypok. O000mICHNE U 1 bubnnoreka [HOK
CUCTEMAaTHU3aLMs 3HAHU N 21.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O6001ICHNE 1 | bubnnoreka [HOK
cUCTeMaTH3alus 3HaHUH 23.05.2025  https://m.edsoo.ru/00ad9cb2
68 PesepBusiit ypok. O6o0mIeHue u 1 bubnuotexa [JOK
cUCTEMAaTH3aIHA 3HAHUI 26.05.2025  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KUIIACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

[Tepuonuueckuii 3aKoH.

| [Tepuonuueckas cuctema 1 bubnnorexka HOK
XUMUYECKUX demeHToB /], U. 02.09.2024  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX IJIEMEHTOB 1 bubmorexa HOK

. 04.09.2024  https://m.edso0o.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB 09.09.2024  https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBS3U U THITBI | bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK 11.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo Teme

5 I1 0 i 1 1
«IToBTOpeHue u yrioyOneHue 3HaHUM 16.09.2024
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay

6 Knaccudukanus Xumuaeckux ) bubnnorexka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM 18.09.2024  https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa [TOK
PeAKIUH. 23.09.2024  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[lonsiTHE O XUMHUECKOM

8 aBHOBecuU. DaKTOPHI, BIUSIOIINE 1 bubmorexa HOK
P ' PPl Hl 25.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM PCaKkuun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu 30.09.2024  https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTUYECKOIN
10 ncconuanuu. CUIbHEIE U cl1a0bIe bubmorexa LOK
A HHAHHH. 02.10.2024  https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HonHble ypaBHEHHS peaKIuil bubmorexa HOK
P peait 07.10.2024  https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUIECCKOU 09.10.2024  https://m.edsoo.ru/00add5d8
JIHACCOLIAAIIAN
XnuMHYeCKIe CBOMCTBA COJICH B
13 CBETE MPEICTABICHUM 00 bubmorexa [TOK
bes . 14.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 ITonsTue o ruApoOIU3€E COJICH bubmorexa [TOK
AP 16.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHUM 21.10.2024 @ https://m.edsoo.ru/00addd12
[IpakTnueckast padora Ne 1.
16 «Perrenne skcrepuMeHTaIbHBIX bubmorexa LIOK
p 23.10.2024 @ https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHas pabora Ne2 o reme
17 «ONEKTPOIIUTUYUECKAS JUCCOIIHAIIHS bubmorexa LIOK
P g AT 06.11.2024  https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIMU B PACTBOPAX)
18 OO01mas xapakTeprCcTUKa TaJIOTeHOB. bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA HA IIPUMEPE 11.11.2024  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHUE CBOMCTBA, MOJyYCHUE bubmmorexa [TOK
> oY ’ 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme
20 «ITonyueHne COMAHON KUCIOTHI bubmorexa OK
Y . ’ 18.11.2024  https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMHYECKUX PEaKIUui, eClIu OJUH U3 bubmorexa OK
peartittiL 8 20.11.2024  https://m.edsoo.ru/00aded8s
peareHToB J1aH B U30BITKE
) OO01mmas xapakTepuCcTUKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynmbl 25.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
” Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopoJ1, CTpOEHHUE, bubnmnoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA 02.12.2024  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busznuecKkrue 1 XuMUYEeCKHe bu6mmorexa LIOK
N 04.12.2024 | https://m.edsoo.ru/00adea?8
CBOMCTBA, IPUMEHEHNUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHUE 09.12.2024  https://m.edsoo.ru/00adec8a
OKpPY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
27 Brrunciaenne MaccoBoii 10K BBIXOAa bu6mmorexa [IOK
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MPOAYKTA pEaKLUU 11.12.2024  https://m.edsoo.ru/00adec8a
OO1as xapakTepuCTHUKa 3JIEMEHTOB

)3 VA-rpynnsl. A30T, bubnuoreka [IOK
pacrnpoCcTpaHEeHUE B IIPUPOJIE, 16.12.2024  https://m.edsoo.ru/00adeca6d
(du3nUecKre U XUMUIECKIE CBOHCTBA
AMMuak, ero ¢puznyeckue u

29 XUMHYECKUE CBOMCTBA, MOJyYCHUE U bubmorexa OK

> HOIY 18.12.2024  https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «ITonyyenrne aMMuaka, U3y4eHHe ero bu6mnorexa [OK
N y 13y 23.12.2024  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA 24.12.2024 = https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MHUHEPATbHBIX

32 o0peHuii. XuMHUUYECKOe bubmmorexa [TOK
yAOOP ’ . 13.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHMSIMU a30Ta
®ochop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe u bubmmorexa [TOK

p N 15.01.2025 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYEHNE
Hcnonb3oBanue GocaToB B

34 KauecTBE MUHEPATbHBIX YAOOPEHU. bubnmnoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI 20.01.2025  https://m.edsoo.ru/00adfc20
dhocharamu
VYrnepoa, pacnpocTpaHeHuUE B

35 npu E 2 ;H3;iec;;e11XHMqucxne bubmorexa [TOK

pHpoIe, 22.01.2025  https://m.edsoo.ru/00adfd9¢c

CBOMCTBA
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Oxcunsl yraepoja, ux pusudeckue u
XUMHUYECKHUE CBOKCTBA.

bubmuorexa [JOK

36 DKoJoru4eckue npooIemsl, 27.01.2025  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yriaeponaa (IV)
37 VYronbpHas KUCIoTa U €€ COu bubmorexa HOK
29.01.2025  https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
18 "[losy4yeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha KapOoHaT- 03.02.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYEeCKHUX BEIIECTBAX KaK O bubmorexa [IOK
05.02.2025 = https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepoaa
40 Kpemuuii u ero coeguHeHus bubmmorexa LOK
10.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTAIbHBIX 3374 bu6mmoreka [IOK
o Teme «BaxkHeline HeMeTaIbl U 12.02.2025  https://m.edsoo.ru/00ae0bf2
UX COCTUHECHUS»
Kontponbnas padota Ne3 no teme
42 «BaxHeie HeMeTalIbl ¥ UX bubmorera [TOK
17.02.2025 @ https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO1as xapakTepucTUKa
XUMHYECKUX JICMEHTOB —
43 MeTaJIoB. MeTaitndeckas CBsI3b U bubmuorexa [JOK
MeTaJUIMYeCcKask KpUCTauIn4ecKas 19.02.2025  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBA
METAJIOB
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XMMHUYECKUE CBOUCTBA METAJLIOB.

44 OIEKTPOXUMHUYECKUH DS, Bubmiorexa ITOK
P " PAA 24.02.2025 | https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIoB
OO6u1re crocoObl MOTyYSHHS
MertaioB. Ciasel. Beraucienud 1mo
45 aBHECHUSIM XUMUYCCKUX PEaKU Eubmorexa ITOK
yp PCAKIUH, 26.02.2025 | https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 IlonsaTue o KOppPoO3UU METATIIOB bubmmorexa LIOK
PP 03.03.2025 https:/m.cdsoo.ru/00ac1278
bubmuoreka [JOK
47
[enoumpie MeTaner 05.03.2025  https://m.edsoo.ru/00ac14b2
43 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuorexa [JOK
KaJus 10.03.2025 @ https://m.edsoo.ru/00aec14b2
[IenouHo3eMeNbHBIC METAJIIBI — bubmuoreka [JOK
49 . .
KaJIbIIUA ¥ Mardui 12.03.2025 | https://m.edsoo.ru/00ael5e8
50 Bakueiime coeauHeHU KaJIbIUA Eubmorexa ITOK
& H 17.03.2025  https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U CUCTEMAaTU3AIHS
3HaHUM 19.03.2025
5 JKEcTKOoCTh BOJEI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHUS 31.03.2025  https://m.edsoo.ru/00ac1886
[IpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOJIBI I METOEI €6 Bubmorexa IIOK
" 8 8 02.04.2025  https://m.edsoo.ru/00aclae
yCTpaHEeHUS
bu6mmorexa [IOK
4 A 7|
> JTIOMITHIH 07.04.2025 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuotexa [JOK
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

TUAPOKCHIA 09.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Kereso 14.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTHU Kee3a bubmunorexa [JOK
(IT) u xenesa (II) 16.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 21.04.2025
[IpakTuueckas pabora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33724 bubnnoreka [JOK
o teme «BakHele MeTaJlibl U UX 23.04.2025 | https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Boruncnenus no ypaBHEHUSIM
XUMHYECKHUX PeaKIHii, €ClIi OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COACPKUT MpuUMecH. Beruncnenus 28.04.2025  https://m.edsoo.ru/00ael750
MAacCCOBOM J0JIA BBIXOJa TPOJAYKTa
peakiumn
61 O0600611eHre U cucTeMaTH3aus
3HAHUH 30.04.2025
KonTtponbHas pabota Ne4 o reme
62 «BaxHenme MeTajliIbl U X 05.05.2025
COEJIMHEHU S
63 BemectBa u marepuasi B bubnuorexa [JOK
IOBCEIHEBHON KU3HU YEJIOBEKA 07.05.2025 | https://m.edsoo.ru/00ae3£50
64 XUMUYECKOe 3arpsi3HeHne bubnuoreka [IOK
OKpYKaroIleu cpeibl 12.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xvumuu B pelieHun bubnnorexka [JOK
AKOJIOTHYECKUX TPOOIEM 14.05.2025 = https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHelil ypok. O6o0mIeHHE 1 | bubnmoreka [JOK
CHUCTEMAaTH3aIHsI 3HAaHUHN 19.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHslit ypok. O6o00mIeHHE 1 | bubnnoreka [HOK
CHCTeMaTHu3alus 3HaHuH 21.05.2025  https://m.edsoo.ru/00adb33c
68 Pes3epBHBIit ypoK. O6o6£ueHHe u ) 26.05.2025 bubnmoreka [JOK
cucTeMaTu3anus 3HaHUH1 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumusi, 8 kiacce/ I'abpuensin O.C. OctpoymoB WU.I'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

» Xumus, 9 kinace/ IN'abpuensa O.C. Octpoymos W.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»
OmnyaiiH-TECTHI K TEKCTY y4eOHUKA:
https://tests-edu.ru/gabrielyan.html

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
https://www litres.ru/author/oleg-gabrielyan/

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://foxford.ru/wiki/himiya
https://yaklass.ru/p/himija
https://yandex.ru/tutor/uroki/klass-8/khimiya/
https://yandex.ru/tutor/uroki/klass-9/khimiya/



https://tests-edu.ru/gabrielyan.html
https://www.litres.ru/author/oleg-gabrielyan/
https://foxford.ru/wiki/himiya
https://yaklass.ru/p/himija
https://yandex.ru/tutor/uroki/klass-8/khimiya/
https://yandex.ru/tutor/uroki/klass-9/khimiya/
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