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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (enepaabHON paboueli mporpaMMbl BOCTIMTAHUS
U C y4yéTOM KOHIIEMIIUM TIperojaBaHusl y4deOHOro mnpeamera «XuUMHUS» B
oOpasoBaTenbHbIX opraHuzamnusax Poccuiickoit depeparuu.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeamera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJ/IepKaHue,
npelycMaTpUBaeT paclpeiesieHue €ero Mo KilaccaM U CTPYKTYPUPOBAHHE 10
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro IMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE 11eJIeH N3yUdeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JEATEIHbHOCTH OOYYArOMIErocsi MO OCBOCHHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM EAMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3I[paBOOXPAHCHHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arolmxcsi, HAaBBIKOB HMX CaMOCTOSTENbHOW y4eOHOW JEesTEeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
1[EJIOCTHOTO B3TJIsSIIa HA €UHCTBO MPUPO/IBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCcTByeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE
o0Opa3oBaHu€e 00y4aIOIIUXCSI.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHUsl  y4eOHOro  MpeamMeTa, KOTOpbIM  SABIFETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XUMUH Ha OINpeiesEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00ILIEro 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTIENbHBIX 3HAYMMBIX ITOHATHI
OpPraHUYECKON XMMUHU.

CrtpykTypa cojaepaHusi MporpaMMbl MO XMMUU COpMHUpOBaHa Ha OCHOBE
CUCTEMHOro noaxona k e€ usydeHuro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
HNOHATUN O XUMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI IIOHATHN O XUMUYECKOM
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
NOCJIEOBATEIBHOIO PAa3BUTHUSl 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEACTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBS3H;

— TMpeacTaBieHUl 00 AIIEKTPOJUTUYECKONW JAMCCOLMAIlMM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAIOTCS HAa OCHOBE OSMIHMPUYECKH
NOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OAHOTO
YPOBHS K IpyTrOMY, BBIIIOJIHSS (YHKIIMHY OOBSICHEHUS U IPOrHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEN MTPAKTUYECKOI0 IPUMEHEHHS U NIOJYYEHHS N3Y4aeMbIX
BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IPEICTABICHNS O XUMUYECKOW COCTABISAIOIIECH HAyYHON KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOWIEHHS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUs B Hayke. M3yyeHue XMMUU MPOMCXOAMT C NPHUBJICUEHUEM 3HAHUU W3
paHee M3Y4YEeHHBbIX yueOHbIX NpenMeToB: «Okpyxaromui mupy», «buomorus. 5—7
Kyacce» U «dusuka. 7 Kimacey.

[Ipy wu3ydeHWHM XUMHUM TPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTHYECKOU
JESATENbHOCTH YEI0BEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOMU KYJIBTYpHI. 3aJa4da
y4eOHOro MmpeaMera COCTOUT B (JOPMHUPOBAHUM CHUCTEMbl XUMUYECKUX 3HAHUNA —
BKHEHTITNX (DAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHX MOJIOKEHUH, IOCTYITHBIX
000011IeHHIT MHUPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKW, B MPUOOILIEHUU K



Hay4YHBIM METOJIaM TIO3HAHMSI TIPH M3YYCHUHU BEIICCTB U XMMHUYCCKHX PEaKIIMi, B
(GbopMUPOBAaHUY U PA3BUTHH IMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATEILHON U y4eOHO-UCCIIEIOBATEIBCKON JEATEIHHOCTH, OCBOCHUHU MPABUI
0e30macHOro o0panieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BAKHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (opMupoBaHHE WHTEIUIEKTYaTbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELIEHUH,
CIIOCOOHOM aJIaNTHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBHSIM JKH3HU;

—  HaNpaBJIICHHOCTh OOy4YeHUS] HA  CHCTEeMAaTHYEeCKOe TMpUOOIIeHUe
Oo0yJarommMxcss K CaMOCTOSTEIbHON IMO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHusA, (HOPMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUY;

— o0ecrieueHne yCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyUarOIITUMUCS
OTbITA Pa3HOOOPA3HON MEATETHHOCTH, TMO3HAHWS M CaMOITO3HAHUS, KITFOUYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTEHIINI), UMEIONINX YHHBEPCAIbHOE 3HAYCHWE IS
Pa3IMYHBIX BUJOB JI€SITEIbHOCTH;

— (opmupoBanmne oO0mell (QYHKIIMOHATBLHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSACHATHP W OICHUBATh SBICHUS
OKPYXKAIOIIET0 MHpA, WCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU HU3YICHUH
XUMUH, TPUMEHATh UX MPU PEIICHUU TPOOJIEM B MOBCETHEBHOM )KU3HU U TPYIOBOU
NeSITeNbHOCTH;

— ¢opMHupoBaHWE y OOYyYaIOIMMUXCS TYMAaHHCTUYECKHX OTHOIICHUH,
MOHMMAHUS I1IEHHOCTH XWMHYECKUX 3HAHWW I8 BBIPAOOTKH DKOJOTHYCCKH
1[eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LEAX
COXpaHEHUS CBOETO 3JI0POBbsI 1 OKPYKAIOIIEH TPUPOTHOU CPEbL;

— pa3BUTHE MOTHBAIMK K OOY4YEHHWIO, CMOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHIMTAHUID HAa OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpoduUis ¥ HANpPaBIECHHOCTH JajJbHEHIIEro
o0y4eHusl.

O611iee 9rCI0 9acoB, OTBEAEHHBIX JJI51 M3YYCHHSI XUMUY Ha YPOBHE OCHOBHOTO
obmrero obopaszoBaHus, coctapisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipeamer xumun. Posib XMMUK B KU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HWUECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUA B XMUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U clloXKHbIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas popmysia. BaleHTHOCTh aTOMOB XMMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAs aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBast 10J1s1 XUMUYECKOT0 3JIEMEHTA B COSIUHEHUM.

KomnuecTBo BemectBa. Moinb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmymnam
XUMHYECKUX COCTUHECHUM.

du3nuecKkue U XMMHUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHMs. Knaccudukarms
XUMUYECKUX PEaKIUi (COSTUHEHMS, Pa3JI0KECHMS, 3aMEeIIICHHS, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XUMHUYECKOH TMOCYJIOH, MpaBUjiaMu pabOThl B JIAOOpaTOpPUH U
npuémMamu oOpanieHus: ¢ J1abopaTopHbBIM O00OpPYIOBAHUEM, U3YUEHHE U ONUCAHUE
(bU3MYECKUX CBOMCTB O00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
¢usnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XHMHUYECKHX peakiui (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) mpu HarpeBaHwy, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Yy4YEHHE CIOCOOOB pa3feICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (QpuibTpoBaHUE,
BBITIApUBAHUE, JUCTUIUIIIMS, XpoMaTorpadusi, IpoBeACHNE OYUCTKH MOBApPEHHOMN
conmu, HaONIOJEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(IapocTepKHEBBIX).

Ba:kHelilne npejacTABUTE I HEOPTAaHUYECKUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopon — 3j€MEHT M IIpocToe
BelecTBo. HaxokaeHue kucimopojna B mpupoje, (U3MYECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucimopopa. CrocoObl
MOJyYEeHHsI KHUCJIOpOAa B JIaOpaTopuu | MPOMBINIIEHHOCTH. Kpyroopot
Kuciopoaa B mpupoje. O30H — aJuIoTponHas MOAU(PUKAIINS KUCIOPOIaA.



TeroBoit 3h(EeKT XUMHUYECKOW PpEaKIMU, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsA3HCHUE
BO3/yXa, yCWJIEHHE MapHUKOBOTO A (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxnenue Bojiopoaa B npupoe,
bu3nYecKHre U XUMUUECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI MostyueHus. Kuciorsr
Y COJIH.

MomnsipabIii 00BEM ra3oB. Pacu€rel Mo XUMHUECKUM YPaBHCHHSIM.

Oduznueckue CcBOMCTBA BOAbL. Boma kak pactBopurenb. PacTBopbl.
HacekimienHble 1 HEHAChIIEHHbIE PacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10715 BellleCcTBa B pacTBOpe. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupoze U B KU3HU 4esnoBeKka. KpyroBopor BoAbl B pUpOJIE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccuduxanuss neoprannueckux coenuueHuid. Oxcupabl. Knaccudukanms
OKCHJOB:  coseoOpa3yroniue (OCHOBHBIC, KHUCJIOTHbIE, aM(oTepHbIe) W
HeconeoOpazyromue. HomeHnkimarypa oxkcumoB. Duzmdeckne U XUMHUYECKHE
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue u
XAMHUYECKHE CBOMCTBa KuCIOT. Psan aktuBHoctm merayuioB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Comu. Homenknatypa coseil. @u3n4eckue u XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyuyenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuyeckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEACICHHUE COJIEPIKAHUSA KUCIOPOAa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, paclio3HaBaHUE W W3YYCHUE CBOMCTB KHCIIOpOJa, HaOIIoAeHUE
B3aUMOJECHCTBHUS BEIIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHUS U
npeKpalieHus TopeHus (Tmokapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCHIOB U OTTUCAHUE
UX CBOMCTB, TMOJYy4Ye€HHE, COOMpaHUE, paClO3HaBaHHE W U3YYEHUE CBOWCTB
BoAOpoja (ropeHue), B3auMoiericTBue Bojioposia ¢ okcugom menu (I1) (BozmoxxHo
UCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM
I ™monb, ucciaenoBaHue OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM AOJIEH
pPacTBOPEHHOI'O BEUIECTBA, B3aMMOJCHCTBHME BOJABI C MeTaulaMu (HaTpUEeM H
KaJIbliieM) (BO3MOXHO HCIOJIb30BaHHE BHUIEOMATEpPUAJIOB), HCCIIEIOBaHUE
00pa3Il0B HEOPTaHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHNE N3MEHECHHS
OKpAaCKH MHJIMKATOPOB B pACTBOPAaX KUCJIOT U IIECIIOYEH, U3YYEHNE B3aUMOICHCTBUA



okcuna meau (1) ¢ pacTtBopom cepHOlM KHUCIOTBI, KMUCIOT C METajulaMu, peakiui
HEUTpaIu3alui, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHUE OJHOTO
MeTaJlla APYTrUM U3 PacTBOPA COJM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUID.

Hepuoanuyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHMX
yiementoB JI. U. MengeneeBa. Ctpoenne aroMoB. XHMHYECKAsl CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KJAacCU(PUKAMU XUMUYECKUX 3ieMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEI0YHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yroT aM(OoTepHbIE OKCUIBI
Y TUAPOKCH/IBL.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. Menneneesa. Koporkonepuonas u ninuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuyeckux ayemeHtoB JI. WM. Menneneesa. Ilepuonsl u Tpymimbl.
PU3NYECKUNA CMBICI ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBLI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. OnekTtponsl. CTpoeHune
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxenuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUNTMYECKUX CBOMCTB I10 IPYIIAM U HEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
IpaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHAss YW HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLHUU.
IIponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumMenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, INPOBEIAEHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnule ceasu

Peanmu3anusa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHUME KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATUM, TAK U MOHITUN, SIBIISIIOLIMXCS CUCTEMHBIMH U1l OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO6miue ecTeCTBEHHO-HAYUHbIE MOHSATHUS: HAy4yHBIM (akT, rumnoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCU(PUKALMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHE.

®du3znkKa: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, B3JIEKTPUYECKUU 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBa, ra3, (HU3UYECKHE BEIMYMHBI, E€AMHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIb, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIIa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XUMHYecKasi peaKI U

IIepunonnueckumii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOOB, KAJIHS, KAIBLIHA U UX COETUHEHUN
B COOTBETCTBMHM C TIOJOXXEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BellecTBa: BBl XWMHUYECKOW CBA3U. THIIBI KPUCTAIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBS3H.

Knaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOMCTBa BEILECTB, OTHOCALIMXCS K Pa3IW4HbBIM KjaccaM HEOPTraHWYECKHX
COEJIMHEHUI, TEHETHYECKAas CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanuys XuMUYeCKUX peakluid Mo pa3audyHbIM MPU3HAKaM (IO YHCITy
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEILIECTB, IO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
ypaBHEHUSI.

ITonsitue o ckopoctu xumuuecko peakuuu. [lonsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusixX. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakiusax. llonsatue o xaranuse. [lonsTne 0 xumMudeckoM paBHoBecuu. PaKTOPBHI,
BIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEaKUUHW U IIOJIOKEHUE XMMHYECKOTO

paBHOBECHS.
OKHCIINTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEINBHON pEeaKLuH. CocraBienue YPaBHEHUI

OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOja
3JICKTPOHHOTO OajaHca.



Teopust ANEKTPOIUTHUECKOW TUCCOUMALNAN. DIEKTPOIUTHI U HEIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BHUAAMU
xuMHuuyeckoil cs3u. Crenens nucconuanuu. CruiabHbIE U cl1a0ble 3JIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuid MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUH 00 JIEKTPOJIUTUUECKOMN THCCOIHAIINH.
KauectBenHble peakunu Ha HOHBL. [[oHSATHE O TUIpPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAVIOB W HEMETaNIoB (rpadura M ajiMasa), CIOXKHBIX BELIECTB
(x10puaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEaKIIUK OT
BO3JICHCTBUA  Pa3NUYHbIX  (PAKTOPOB, HCCJIEAOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BEIIECTB, MPOIIECcCa AUCCOLMALIMU KUCTIOT, IIeNI0Uel U colieid (BO3MOKHO
UCIIOJIb30BaHUE BHUJEO MaTEPHUANIOB), MPOBEJIECHUE OMBITOB, WLIOCTPUPYIOMIUX
NpU3HAKK TMPOTEKaHWS peaKIuii HWOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHUE Ta3a, 00pa30BaHHME BOJbI), ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PpPEaKIMil (FOpeHue, peakiuu pas3iokKeHus,
COEIMHEHMsI), pAaclO3HaBaHWE HEOPraHMYECKUX  BEIIECTB C  IOMOIIBIO
KA4YECTBEHHBIX PEAKIUN HA HOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

HeMmeTauibl 1 MX COeAMHEHUA

OO6mras xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha MIPUMEpE XJ10pa (B3aUMOIEHCTBUE
C MeTajulaMM, HeMeTaJlylaMH, Lieroyamu). XijaopoBonopod. CossiHas KHUCIOTa,
XUMUYECKUE CBOWCTBa, IOJIydeHUE, IpuMeHeHue. JleiicTBue xjopa H
XJIOPOBOAOPOZA HA OPTAHU3M YelnoBeKa. Baxxnenmue XJ1opuasl 1 UX HAX0XKAECHUE B
IPUPOJIE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (U3MUYecKue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U CEpPbl. AJIOTPONHBIE MOAU(DHUKAIIMN KHCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE, (PU3HYECKHE U
XuMuyeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3n4ecKkue U XMuMUIEeCKre CBOMCTBA (00I1IHe KaK MPeACcTaBUTENs
KJlacca KUCJIOT U crneuuduueckue). XUMHUECKHE PEaKLWH, JIEKAUMe B OCHOBE
IPOMBIIUIEHHOTO crocoba MOJy4eHUs] CepHOM KHUCIOThl. IIpumeneHue cepHoii
kucnoTbl. Conu CepHOM KHCIOThI, KAayeCTBEHHAs peakius Ha Cylb(aT-uoH.
Haxoxnenue ceppl M €€ COCNMHEHUHA B TIpUpOJie. XUMHYECKOE 3arpsi3HEHHE
OKpYXAaIOLIEH Cpelbl COCOUHEHUSMH Ccepbl (KHUCIOTHBIE MOXKIW, 3arpsA3HEHUE
BO3/lyXa ¥ BOAOEMOB), CIIOCOOBI €ro MpeAoTBpaIlcHusI.



O6mias xapakrepuctuka simeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHHs. A30T, paCIpOCTpaHEHHE B MPHUPO/IE,
¢usnyeckue u XxumMuieckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
(u3nyuecKre U XMMUYECKUE CBOMCTBA, NOJyUyeHUEe U npuMeHeHne. Colu aMMOHMS,
X QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHune. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHCIIOTa, €€ MOoIydeHHe, (PU3NYeCKue U XUMUYECKUe
cBOiicTBa (OOLIME Kak MpEACTaBUTENS Kjacca KHUCJIOT U CHeHH(pHUECKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX Y 1I00pEHUI.
XHUMHUYECKOE 3arpsA3HEHUE OKPY>KAIOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOXAH, 3arps3HeHHe BO3Ayxa, MouBbl U BogoémoB). docdop, amioTponHbie
monudukanuu docdopa, Guzndeckne u xumudeckue cporictBa. Okcun docdopa
(V) u dochopuas kuciora, Gusrueckue U XUMHYECKUE CBOWCTBA, MOJIYYCHHE.
Ucnonb3oBanue hochaToB B KauecTBe MUHEPATIBLHBIX YI00PEHHIA.

O6mias xapaktepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHN OKUCIIEHUS. Y TIIEPO/, JTIOTPOITHbIE MOAU(DUKALINY,
pacupocTpaHeHue B MPUPOAE, PU3NUECKHE U XUMUYECKUE CBOWMCTBA. AJcOpOLHS.
Kpyrosopor yrimepona B mnpupoae. Okcuisl yriepojaa, UX (U3HUECKHE U
XUMHUYECKUE CBOMCTBA, JIEUCTBHE HA JKUBBIE OPraHW3Mbl, IIOJIyYEHUE U
IpUMEHEHHE. DKOJOTHYEeCKHe MPOOJIeMbl, CBs3aHHbIE ¢ okcuiaoM yriepoaa (1V),
rurnoTe3a TI00aNbHOIO MOTEIUIEHUS KIIMMaTta, MapHUKOBBIA A(dexT. YronapHas
KUCTIOTa W €€ coiM, uX (PU3MUecKkue M XUMHUYECKHUE CBOICTBA, MOJy4YEHUE U
npuMeHeHnue. KauecTBeHHast peakuuss Ha kapOoHaT-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSAX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHI MX TepepaboTku (OEH3WH), MX pOJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM ueJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMIOJYyYEHUE U
npuMmeHeHue. CoenHeHus KpeMHus B ipupojie. O01ue nmpencTaBieHus 00 OKCHie
kpemuus (IV) u kpemHueBoil kucinore. CHUIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakHeilllre CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
eMeHT, OeToH, kene300eToH. I[lpobiiemMbl 0€30MacHOrO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MOBCEIHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
NIPOBE/ICHNE KAUYECTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIIOICHHE MPU3HAKOB



UX MPOTEKaHUs, OMNBITHI, OTpakarolue (QU3NYecKue M XHUMHYECKHE CBOMCTBa
TaJIOT€HOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOT€HUI0B), O3HAKOMJIEHHE ¢ 00pa3LaMu
cepbl M €€ COeAUHEHUSIMU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
Ha0JII0/IeHHE Mpolecca 00yriIMBaHUs caxapa Moji IeUCTBUEM KOHUEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, M3YYECHUE XUMUUYECKHX CBONCTB pa30aBIeHHON CEpHOI KUCIIOTHI,
NpOBEJCHNE KaUYEeCTBEHHOM peakluu Ha Cylb(paT-uoH U HaOJII0JeHIe IpU3HaKa eé
NPOTEKAHMSI, O3HAKOMJIEHHE C (DU3MUYECKUMHU CBOMCTBAMM a30Ta, gocdopa U UxX
COEIMHEHUN (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (dochopHBIX yn0OpeHUH, MolydeHrne, coOupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMMAKa, IPOBEJACHUE KAYECTBEHHBIX pPEAKUMHA HAa HMOH aMMOHHS U
dochaT-uOH W HU3yyEeHUE MPU3HAKOB MX MPOTEKAHMs, B3aUMOJECUCTBUE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), H3YUYCHHE MOJENEH KPHUCTAUIMYECKUX PEMIETOK alMasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aiCOPOIMM PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM UM YCTPOWCTBOM MPOTHUBOras3a, IMOIYYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHHE CBOMCTB YIVIEKHCIIOrO Ta3a, MPOBEICHHE
KayeCTBEHHBIX pPeaKIiil Ha KapOoOHAT U CUJIMKAT-UOHBI U U3y4yeHHUE NMPU3HAKOB MX
OPOTEKAHMS, O3HAKOMJIEHHWE C MPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEepUMEHTANBHBIX 3ajady Mo TeMe «BaxHellne HeMeTaulbl U uX
COEITMHEHUS.

MeTanbl 1 MX COeIUHEHUSA

OO6mas xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiemenros . .
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE METaJUIOB. MeTalunyeckas CBs3b U
METAUINYECKAasT ~ KPUCTAUIMYECKAass  pEIETKA.  DJIEKTPOXUMHUYECKHNA  psf
HanpsLKeHU MetayioB. OU3NYecKHe U XMMUYECKHE CBOMCTBAa MeTaiioB. OOmue
CIocoObl MoNydeHUs: MeTayioB. [loHATHE O KOPpPO3MM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CriiaBel (CTallb, YYT'YH, TIOPATIOMUHUMN, OpOH3a)
Y X IPUMEHEHUE B OBITY U MPOMBIIIEHHOCTH.

[lenounbie MeTauibl: NoJIokeHUE B llepuoanueckoil cucteMe XMMHYECKUX
sanementoB JI. M. MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXJIECHHE B IPUPOJIE.
dusnueckre U XMMHUYECKUE CBOICTBa (Ha mpumepe Hatpus u Kanus). OKcuasl u
TUAPOKCUIBl HaTpusi W Kanus. [IpuMeHeHue ImIeNOYHbIX METANIOB M HX
COEIMHEHN.

[IlemoyHO3€MENBbHBIE METAJUIBI MAarHUM W KAJIbLMU: TOJOXKEHUE B
[Iepuognueckoit cucreMe xumuueckux 3yiemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJAEeHUE B pupoae. Pru3nueckue U XMMUYECKUE CBOMCTBA MarHus 1



Kanblus. BaxuHeime coeTMHEHNUS KabIus (OKCHI, TUIAPOKCHU, COIH). KECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTpaHEHHS.

AmroMuHUN: nonoxeHue B [lepuonnueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTOMa, HAaXOXKIAEHUE B Ipupone. Pu3HUECKHE U
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUAA U TUIIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMa, HaxOXJIeHUE B Ipupone. Pusnyeckue Hu
XUMUYECKHe CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMd METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPHAIOB), OCOOCHHOCTEW B3aWMOISHUCTBHUS OKCHA
KBS M HATpUs C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
UCCJICJIOBAaHUE CBOMCTB KECTKOW BOJIBI, Ipoliecca TOPEHUs »kKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCIIOJIBL30BAaHUE  BHUJIEOMATEPUATIOB), MPU3HAKOB  IPOTEKAHUS
Ka4eCTBCHHBIX PEaKI[Mii Ha MOHBI: MATHU, KaJIbIHs, AJJFOMUHUS, IIUHKA, xKene3a (1)
u xene3a (1), menu (Il), HaOnmroneHne u omnucaHue MPOIECCOB OKpaIIMBAHUS
IJIaMEHU MOHAMU HATpusl, KaJlus W Kajdbluid (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIIeIoBaHNE aM(pOTEPHBIX CBOMCTB TUAPOKCHUIA ATFOMUHUS 1
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1no Teme «BaxuHelmue
METaJUIbl U UX COETUHEHUS.

XuMus ¥ OKpYy:Kaoumas cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOM JKM3HM 4elioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peaknuii B ObiTy. IlepBas momoris npu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIieh cpeabl (MpeienbHas I0mycTuMas
KOHIIeHTpatus BemecTB, ganee — [1/IK). Poap xuMuu B pemieHn# 3K0JIOTHYECKUX
npoOseM.

Xumuueckuii IKCnepumenm:

u3y4deHrne o0pasloB MaTepuaoB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEpPHBIC
MaTepHuaJbl).

Meosicnpeomemnsnle céazu

Peanmu3annsa MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIMX eCTECTBEHHO-HAaYYHBIX
MOHSTUN, TaK W MOHSATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIETBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OOmume eCTECTBCHHO-HAYYHBIC TMOHATHS: HAy4dHBIM (DaKT, TUMOTE3a, 3aKOH,
TEeOpus, aHajdu3, CHUHTE3, KiIaccuPukauus, TMEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHUE, MOJeNlb, SBJICHUE, MaPHUKOBBIN
a3 dekT, TeXHONOrUs, MaTEePHUAIIBI.

dwusrka: Matepus, aToM, JJICKTPOH, POTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIbI,
PaaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUYECKHMA 3aps, MIPOBOTHUKH,
MOMYIPOBOAHUKH, JIUIJCKTPUKU, (POTODIIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKas
pemérka, CIUiaBbl, (PU3NYECKHE BEIWYUHBI, SAMHHUIIBI U3MEPECHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, npixanuwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITbHBIE
yI0OPEHHSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
UCKOIaeMbIe, TOTUTMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PpEe3yNbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCTIMTATEIBHON JIEATEIHLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMUA POCCHICKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TIOBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIUAIN3AINN 00YyJarOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarOUIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
paciIMpeHne OmbITa ACATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M 0OIIECTBa;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MIOJIE3HOM, Y4eOHOMCCIIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX NEATEIHLHOCTH,
TOTOBHOCTH K PpPa3HOOOpa3HOM COBMECTHOM JAEATEIbHOCTH IPHU BBINOJIHEHUU
y4eOHBIX, IMO3HABATENbHBIX 3a/1a4, BBITOJHEHUH XHUMHUYECKHUX HKCIIEPUMEHTOB,
CO3JIaHUH YUE€OHBIX TPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO U B3aUMOITOMOIIT!
B IIpoLiecce ITONW Y4eOHOM AeSITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKH CBOMX TOBapUUIEH C MO3UIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOLIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTaBIISIIOIINE
OCHOBY JUIS TTOHMMAaHHUS CYITHOCTH HAyYHOW KapTHUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHS TPHUPOIBI, B3aMMOCBS3SIX YEIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeNlbHbIE MOTHBBI, HAlIPABJICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHHMH IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO3HABATENbHOW, MH()OPMAIIMOHHON W YHUTATEIhCKOW KYIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMM TEXHUYCCKUMHU CPEICTBAMH  HH(DOPMAITMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O M TIO3HAHMIO, JHO003HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YeHUS B
JladbHEHNIIEeM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHHUE TOCICACTBUN M
HETIPUSTHE BPEIHBIX MPHUBBIYEK (YHIOTPEOJICHHUS aJKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBaOKEHHE K TPYLY U PE3YJIbTaTaM TPYJAOBOU JEATETHHOCTH, B TOM YUCJIE HA OCHOBE
NPUMCHEHUSI  MPEAMETHBIX 3HAHWMA 10 XWMHH, OCO3HAHHBIA  BBIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENHON MPodeCCHOHANBHON JACITEIPHOCTH M Pa3BUTHsI HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MTPUPOE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, IOHWMAHHWE IIEHHOCTH 3J0POBOTO M
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU HU3YYCHUHM XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOT0 MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUs MUPOBO33pEHUS OOIIIEHAYYHbIE MOHATUS (3aKOH, TEOPHUSL, IPUHITHII,
rurnore3a, (QakT, CUCTEMa, TMPOIECC, OIKCIEPUMEHT U JPYroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOW KapTHUHE MHpA, U YHUBEPCAJIbHBIC yuyeOHBIC JCUCTBHS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpHU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTMMHU TOHSATHSMHM), HCIOJIH30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (PAKTOB U SBJICHUN, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOIECCE TMMO3HAHUSA TOHATHS (MPEAMETHBIE U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3U U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYE€CTBE OCHOBBI sl POPMUPOBAHMSI TUIIOTE3HI TIO TPOBEPKE
IPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHHUIA,

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCICIOBAHMUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4gHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIPABOYHBIC
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE TPHUMEHSTHh Pa3ju4yHble METOJbl W 3alpOChl MPU MOHCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 3aJ1a4 OMPEAeIEHHOr0 THUIIA, TPUOOPETEHHE OMNbITA B
00JacCTH  MCHOJB30BAHUS  MH(POPMAILMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYPOH aKTUBHOI'O UCIOJIb30BAHMSI PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOr0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIECH MNPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHUS 3a71aBaTh BONPOCHI (B XOJI€ 1Uanora v (M) JUCKYCCUH) MO CYIIECTBY
oOcykgaemMol TeMmbl, (POPMYJIHPOBaTH CBOUM TMPEIJIOKEHHUS OTHOCUTEIBHO
BBINIOJIHEHUS MTPEIJIOKEHHON 3a1a4u;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOrO0 3KCIEpUMEHTa (1abopaTOpHOrO ONbITA,
1ab0paToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3unui (00CyXIeHusl, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOpAUHAIUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
NO3HABATEIbHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHMBATh COOTBETCTBUE ITOJIyYEHHOIO pPE3yJbTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEIJIaraéMbl€ B YCIOBUM 3aJaHUH.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pE3yJIbTAaTOB [0 OCBOEHHUIO 00S3aTEIbHOrO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIICIISIIOT: OCBOCHHBIE OOYYarOU[MMHUCS Hay4HbI€ 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, crneuupuyeckue g NOpeIMeTHoW o0macTu  «XuMuUs», BHUJBI
NEATENbHOCTA IO  TMOJYYEHHID HOBOI'O  3HAHUS, €ro  UHTEPIPETALNH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIPHAs Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpDHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- M SHJOTEPMUYECKHUE PEaKINU, TETUIOBOM 3P (HEKT peakiinm,
SIIPO aToMa, JIEKTPOHHBIN CIION aTOMa, aTOMHAsI OpOUTaJIh, PaIUyC aTOMa,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJSIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aWUMOCBS3b OCHOBHBIX XHMHWYECKHX TNOHATHH U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbica Ilepuommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucreMa XUMHYECKUX djaemeHTtoB J[. .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsii Sapa, 00LIEe YHUCIIO FIEKTPOHOB U
pacnpeziesieHue X 10 AIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKUE peakUuu (IO YKCIAYy M COCTaBY YYacTBYIOLIMX B PEAKLIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPKAsl OMMCAHUE NTPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM IIPOTEKAHUS XHMMHYECKUX IPEBpALICHUN B
pa3IUYHbBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrO 3JIeMEHTa MO (opMysne COEAUHEHMS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPAaBHEHHIO
XAMUYECKON PEAKIIHNH;

NPUMEHSATH OCHOBHBIE ONEPALlMU MBICIIUTEIbHOMN IEATETbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHCTEMaTU3alLUI0, KIAaCCU(PHUKAIUIO,
BBISIBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€d — JUISl U3YYEHHsI CBOMICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

CJIEZIOBATh MpaBUiIaM MOJIb30BAaHUS XUMHUYECKOM MOCYA0N U TaOOPATOPHBIM
o0OpyZOBaHMEM, a TakKe NpaBWiIaM oOOpalleHHs C BEIIECTBAaMU B
COOTBETCTBHUM C MHCTPYKLUUSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XMMHUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(BomopoAa M KHCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONpPEACIEHHON
MacCOBOW JO0JIEM PacTBOPEHHOI'O BEIIECTBA, IUIAHWPOBATH U MPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WLIENOYEH U
KHCJIOT C ITOMOUIbI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOPAHK

U JIpyrue).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y 00 yUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUUECKasl peaKIlusi, XUMUYECKasi CBs3b, TEIUIOBOU 3(PdeKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIC pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOMUS,
aM(}OTEepPHOCTD, XUMHUYCSCKas CBSI3b (xoBajyieHTHas, HOHHAs,
METaJUTMYECKasl ), KpUCTAIUTMYECKAS PEMIETKA, KOPPO3HSI METAILIIOB, CIIABBI,
CKOpPOCTh XMMHUYECKON PEAKIUM, MPEAECIbHO JOMYCTUMAasi KOHUCHTpAIU
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUA U
MPUMEHSITh ITU TIOHSTHUS NMPU ONMKUCAHUM BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh M CTEIIEHb OKUCICHHS] XUMUYECKUX JIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCMHEHUAX, 3apsii MOHA M0 XUMUYECKON (opmyre, XapakTep cpenbl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
Tabnuunyo ¢opmy llepuoanueckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHasg noArpynma (A-rpynma)» U «moOodHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HauYEeHUS!, KOTOPbIE UMEIOTCS B IEPUOIMUECKOM TabuIIe, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oO0Iee 4YHUCIO DJJIEKTPOHOB M paclpefeleHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHECHUH
CBOIWCTB 3JIEMEHTOB M WX COCIMHCHHHN B MPEAEIaX MaJIbIX MEPUOAOB U
IJIaBHBIX MOATPYNIN C YYETOM CTPOCHHS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY A(PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) 00IIME W crenuduueckue XUMHYECKHe
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKAAS OINKHCAHUE
MPUMEPAMUA MOJEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

COCTAaBJISITh YPABHEHHS DJIEKTPOJIMTUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEHa, YypaBHEHHUS pEaKIUd, MOATBEPXKAAONINX CYIIICCTBOBAHUE
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHTEIBLHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCTMHCHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO
XAMUYECKON PEAKIINH;

COOTI0IaTh TIPAaBUIIA TTOJIB30BAHUS XUMUYECKOM IMOCYI0U 1 JTa0OPaTOPHBIM
o0Opy/lOBaHMEM, a TakK)Ke IpaBwiIa oOpalleHus C BeEIIeCTBAMU B
COOTBETCTBMM C HHCTPYKIHMSMHU TI0 BBINOJHEHHUIO JIaOOpPaTOPHBIX
XUMHUYECKUX OMBITOB 10 TIOJYYCHHUIO U COOMPAHUIO Ta3000Pa3HbIX BEIICCTB
(aMMMaka 1 yriaeKkucsoro rasa);

MIPOBOJIUTH PEAKIIHU, TTOATBEPKIAIOIINE KaueCTBEHHBIN COCTAB Pa3TMYHBIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM ITYyTEM XJIOPUI-, OPOMHI-, HOIUI-,
KapOoHat-, (ocdar-, cunMkar-, Ccyiab(dar-, TUAPOKCHUI-UOHBI, KAaTHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIIHUIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JUIA M3YYCHHSI CBOMCTB BEIIECTB M XMMHYECKUX
peakIuii, eCTECTBEHHO-HAyYHbIC METO/bl IIO3HAHUS — HaOJI0JICHHUE,
HU3MEpEHUE, MOICITMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBaHue pa3iesioB u

KoanuecTBO 4acos

KonTtpoabHsbie

IIpakTH4eckue

JIeKTPOHHBIE (HU(PPOBBIE)

n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoTbI padoTbI
Pa3nea 1. [lepponayajibHbIe XUMUYECKHE NOHSTHS
XuMus — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [IOK

' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo0.ru/7f41837¢c

YelIoBeKa

12 BemecTBa u xuMuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazueny 20

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ I HEOPraHNYeCKUX BellecTB
21 Boznyx. Kucnopog. Ilonstue 6 bu6nuoreka [IOK

' 00 oKcuIax https://m.edso0.ru/7f41837c
59 Bonopon. Ilonsarue o 3 1 Bbu6nuoreka [IOK

' KUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitie 06 5 1 1 bu6nuoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
54 OCHOBHEBIE KJIACCHI 1 1 1 bu6nuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paznemny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xumuueckux ieMenToB /[. U. MenaesneeBa. CTpoeHue aToMOB.
XHMI/I‘leCKaﬂ CBA3b. OKI/IC.]II/ITeJI])HO-BOCCTaHOBI/ITeHbele peaKum[



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

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Menneneesa. CtpoeHue atoma
XUMHYeCKas CBI3b. Bt 1OK
HOInoTeKa
3.2 OKHCIHTE EHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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

9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nes 1. BemecTBo M1 XUMHYecKHe peaKIIuH
11 [ToBTOpenue u yrinybiieHre 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3/iesIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs! JUCCOLIHALIMSL. bu6mmoreka [IOK
1.3 8 1 1
XHUMHUUYECKUE PEaKLUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTanabl M MX coeIlMHEHUS
51 OO01mmas xapaKTepUCTHKa XUMUIECKUX 4 1 bu6muoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa [JOK
' PYIIIBL £-€p https://m.edso0.ru/7f41a636
COCIMHEHUS
OO0mmas xapaKTepUCTHKa XUMUIECKUX
2.3 anemMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorera [IOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHIECKUX
2.4 sneMeHToB IVA-rpymmnel. Yriepona u 8 1 2 bubmnorexa [JOK
' . DYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro mo pazneny 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

Paznen 3. MeTa/jibl M HX COeIUHEHUSA

. bu6mmoreka [JOK
3.1 Obmpe croiicTa MeTaILIOB 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [IOK
3.2 Bakueilimne MeTaIbl X UX COETUHEHUS 16 httos://m.edsoo.ru/7fA1636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BeitiecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMmst 3 bubnmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




HNOYPOYHOE IINIAHUPOBAHHUE

8 KVIACC
N Koan4yecTBo yacos Jlara JIeKTPOHHbIE HU(POBbLIE
! T
Tema ypoka KonTpoabusbie | [IpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Beero U3Y4YeHH S
padoThI padoThI pecypchl
bu6mmoreka LIOK
[Ipenmer xumuun. Poss xumuu B
https://m.edsoo.ru/ff0d210c
1 JKU3HHU 4YesloBeKa. Teja U BelecTna. 1 03.09.2024
M bu6nuorexa LIOK
CTOJIBI HTOSHAHMA B XHMHH. https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1
«[IpaBmia paboOTEI B 1adOpaTopuu U
2 b P patop 1 1 04.09.2024  PwOmmorexa [JOK
npuéMbl 00paleHus ¢ https://m.edsoo.ru/ff0d23dc
1ab60paTOpPHBIM 000PYTOBAHUEM)
YucTele BEIecTBa U CMECH. b K
3 . 5 1 10.09.2024 | Prommorexa O
Crioco0sI pazeneHust cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2 Eub 1IOK
nOJIHOoTEKA
4 «Pa3nenenne cmeceii (Ha mpuMepe 1 1 11.09.2024
a u( pumep https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOM COJIH )»
ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE BuG 10K
HOINOTEKA
5 3JIEMEHTEL 1IpocThIe U CII0XKHBIE 1 17.09.2024
p https://m.edsoo.ru/ff0d2a6c
BEIIECTBA.
3Haku (CUMBOJIBI) XUMHUYECKUX b K
6 ( ) 1 18.00.2024  PMOmoTexa O
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
3aK0H MOCTOSHCTBA COCTaBa
entecTtB. X eckasa o a.
7 BEIECTB. XUMHUY s popmyn 1 24.09.2024 bu6muoteka LIOK
BanenTHOCTH aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2a6c
3JIEMEHTOB



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

OTHOcHUTENLHAs aTOMHAs Macca.

bu6mmoreka [IOK
8 OrHOCUTENNBHAS MOJEKYIISIPHAS 25.09.2024
yip https://m.edso0.ru/ff0d2d50
Macca
MaccoBas 1011 XHMHYECKOTO

9 bl 01.10.2024 bubmuoreka [IOK
3JIEMEHTa B COeJUHEHHUU https://m.edsoo.ru/ff0d2eae
KomnaectBo BemecTBa. Mob.

10 JINYECTBO BEIIECTB JIb 02.10.2024 bubnunorexa LIOK
MonsipHas macca https://m.edsoo.ru/ff0d323c
dusnueckue 1 XUMUYECKHUE Bu6 LIOK

HOJIMOTEKA
11 saBienus. [Ipu3Haku 1 yciioBus 08.10.2024
p Y . https://m.edsoo.ru/ff0d350c
MPOTEKAHUSI XUMUYECKUX PEaKIIUN
3aK0H COXpaHEHHUS MacChl BEIIECTB.

12 p it 09.10.2024 bu6nunorexa [IOK

XUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d5230
bu6nunorexa [IOK
BrurunciieHus KoandecTBa, MacChl

13 BEIIECTBA [10 YPAaBHEHUSAM 15.10.2024 https: //m.eds00.1u/ff0d5708

XI/III\]iI/I‘{eCKI/IX ygam i o bubmorexa LIOK
peaxi https://m.edsoo.ru/ff0d37fa
Knaccupukanmst XaMU4eCcKux bubnuorexa [IOK

14 peakuuit (CoeAMHEHNUS, 16.10.2024 | https://m.edsoo.ru/ff0d3f34

pasoKeHUs, 3aMeIIeHUsI, 0OOMEHa)
M. B. JIoMOHOCOB — y4€HBIil-
sHIKIoneAUCT. O000IICHUE 1 bu6mmoreka [IOK

15 cucTeMaThu3aIMs 3HaHUM 110 TeMe 22.10.2024 | https://m.edsoo.ru/ff0d40c4
«BerecTBa 1 XUMHUECKHUE
peaKIIm
Kontponbnas padota Nel o teme Eub OK

16 «BemecTBa 1 xXUMHUECKHE 23.10.2024 nbmaorexa I

peakoumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razon. CoctaB

bub6mmoreka [IOK
17 Bo3ayxa. Kuciaopom — djieMeHT u 06.11.2024
AyX poa https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
dusndeckue U XUMUYECKUE
CBOMCTBA KHUCJIOpOAa (peaKIuu Bbub6anorexa [IOK
18 poa (p H 12.11.2024 H
okucneHus, ropeane). [lonstue 06 13https://m.edsoo.ru/ff0d4614
OKCHAX
Croco0b! MOJIydeHHs] KUCJIOPOa B
19 J1a0opaTopuu iqn OMLIHJJIerHOCTI/I 13.11.2024 Bubmrorexa LIOK
patop p ’ o https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kuciaopoaa
TemnoBoit a3 ekt xumndeckoit
peaKIu, OHATHE O
20 TEPMOXUMHUUECKOM YpaBHEHUU 19.11.2024 Bubmrorexa [IOK
p yp ’ o https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYCCKIX
peaKnusax
Tommmso (HedTh, YTOJIb 1 METAH).
21 3ar ﬂBHeIEI/IC(il;OSI[yr a, CII0COOBI z:ro 20.11.2024 Bubmiorexa ITOK
p yxa, o https://m.edsoo.ru/ff0d4c4a
NPEOTBPAICHHS
[TpakTrueckas padota Ne 3 o Teme BuG 10K
noIMoTeKa
22 «[Tonyuenne u coonpanue 26.11.2024
i p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOJ1a, U3yYEHUE €TO CBOWCTBY
Bomxoponx — 3ieMeHT U mpocToe
23 J0poa p 57 11.2024 bu6mmoreka [IOK
BelecTBO. Haxoxenue B npupojae https://m.edsoo.ru/ff0d4dd0
Ddusnyeckue U XMMHUUYECKUE Eub 10K
HOJIMoTEKA
24 cBolicTBa Bogopoaa. IlpuMenenue 03.12.2024
Aoposa. Hp https://m.eds00.ru/ff0d4ddo
BOJIOpOJA
bub OK
25 [NoHsiTHE O KHCIOTAaX U COJIX 04.12.2024 nbmorexa L

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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CriocoOsI MoTydeHust BOA0Opoaa B

bubmuorexa [IOK

26 10.12.2024
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTraeckas padora Ne 4 mo Teme Bub 1IOK
HOINOTEKA
27 «[Tonyuenne u cobupanue 11.12.2024
y p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YYEHHE €TI0 CBOMCTBY
08 Momsipablit 00bE€M ra3oB. 3aKOH 17.12.2024 bubnmnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA BuG 10K
HOJIUOTEKA
29 BEIleCTBa rasa Io ero M3BeCTHOM 18.12.2024
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brraucnenust 00MOB ra3os 1o
aBHEHUIO PEaKIMU Ha OCHOBE
30 yp ”p 11 B 24.12.2024 bubmmoreka [IOK
3aKOHA 00BEMHBIX OTHOIIIEHUI https://m.edsoo.ru/ff0d5708
razoB
Dusnyeckie 1 XUMHUYECKHUE
31 8 25.12.2024  DuOmmorexa [OK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBauuii. [loHsaTre 00
32 14.01.20p5  Promorexa HOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTes.
Hacrlmennsle 1 HeHACHIIIIEHHBIE
33 = o 15.01.2025  Promorexa HOK
pacTtBOpbl. MaccoBas 10 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
O00011eHNEe U cUCTEMATU3ALL
34 3HaHMi 1o TeMe «Kucnopon. 21.01.2025
Bonopoa. Boga»
ITpakTudeckas padora Ne 5 1o Teme b K
35 P P 22.01.2025 | Dromaorexa IO

«IIpuroroBrienne pacTBOpOB C

https://m.edsoo.ru/ff0d5eba
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onpeaeaEHHON MacCOBOM J0JIei
PacTBOPEHHOTO BEMIECTBA»

36 KonTponbnas padora Ne2 o teme 58.01.2025 bubnnoreka [IOK
«Kucnopoa. Bogopoa. Boga» o https://m.edso0.ru/ff0d6342
OKCHUIBI: COCTaB, KiacCH(pUKAIs,

37 bl (uxar 59.01.2025 bubimorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

38 [TomyueHue OKCHIIOB 04.02.2025
du3ndecKue 1 XUMAYECKUE Bu6 LIOK

nOINOTEKA
39 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U 05.02.2025
’ https://m.edsoo.ru/ff0d664e

aM(oTepHBIX OKCHJIOB
OCHOBaHUS: COCTAB,

40 11.02.2025 | Promorexa HOK
KIaccuuKals, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

41 [Tonmy4yeHne OCHOBIBHUH 12.02.2025
dusnueckre U XUMHYECKHIE b K

42 > y 18.02.2025  Pwomaorexa O
CBOMCTBA OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTa, kitaccupukamusi, b K

43 (ukan 19.02.9095 nommoreka 11O
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2

44 [Tonmy4yenue KucmoT 25.02.2025
dusnueckue U XUMHYECKHIE

45 . 26.02.2025  Promnorexa [OK
CBOIMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
AMboTEpHBIC OKCHJIBI U

46 orep it 04.03.2025
THUIPOKCHUIBI
Comnu (cpenHue): HOMEHKIIAaTypa

47 7 (CpeaHU )UH MEHKJIaTypa, 05.03.2025 bubnmorexa LIOK
dusznueckue CBOICTBA. https://m.edso00.ru/00ad9474
[TonydeHune n XMUMHUYECKHUE

48 o y 11.03.2025
CBOMCTBA CPEIHUX COJICH
[Ipaxtuueckas padota Ne 6.

49 p p 12.03.2025 bubnuorexa [IOK

Pemenne SKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/00ad9b7c
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3a4a4 I10 TEME «OCHOBHEBIE KJIaCCHI
HEOPTaHNYCCKUX COGHHHGHHﬁ)}

I'eneTnueckas CBA3b MEXKIY

bubnunorexa LIOK

50 KJIacCaMU HEOPTraHUYECKUX 18.03.2025
N p https://m.edsoo.ru/00ad9a50
COEUHEHUN
O06001IeHNe U CHCTEMATH3AIIHS 6 1OK
HOJIMoTEKA
51 3HaHui: «OCHOBHBIE KIACCHI 19.03.2024
. https://m.edsoo.ru/00ad9ch?
HEOPTaHMYECKUX COSTMHECHUIDY
Konrponsnas padora Ne3 o reme Bu6 LIOK
HOIHNOoTEKA
52 "OCHOBHBIE KJIaCCHI 01.04.2025
o https://m.edsoo.ru/00ad9ela
HEOPTaHWYECKHUX COSTUHCHHIMA
[lepBbie MOMBITKH KIaCCUPUKAITUU
53 XUMHYECKHUX DIIEMEHTOB. IloHsdaTHE O 02.04.2025 bubmaorexa LIOK
' . https://m.edsoo.ru/00ad9ffa
TpyMax CXOAHBIX 3JIEMEHTOB
[leproguueckuii 3aK0H 1
bu6nmoreka [IOK
[Iepuonnueckas cucrema
https://m.edsoo.ru/00ada52¢
54 XUMHYECKHUX deMeHToB /I, 1. 08.04.2025
Mengeneena. .. MenneneeB bubmorexa LIOK
A _ e a https://m.edsoo.ru/00ada96e
YYEHBIH , TIEIaroT U rpakIaHuH
Ctpoenne atomoB. CocTas
55 p 09.04.2024  PuOmnotexa [OK
aTOMHBIX sifep. M3oTorbl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK
. butmmoreka [JOK
56 aToMOB 3JieMeHTOB [lepuoanueckoit 15.04.2025
https://m.edsoo.ru/00ada6bc
cuctemsl J1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHHIO B
57 16.04.2025 | Promiorexa HOK

ITepuoauueckoii cucreme /1. U.
Meuneneena

https://m.edsoo.ru/00ada824
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bu6nmoreka [IOK

58 41 1 22.04.2025
ONHAT XHMIHECKas CBAD https://m.edsoo.ru/00adac34
59 DIIeKTPOOTPULIATEILHOCTh ATOMOB 1 29.04.2075 bubnnoreka [IOK
XUMHYECKHX 3JI€MEHTOB https://m.edso0.ru/00adaab8
bubmuorexa [IOK
60 K 23.04.2025
OBAJICHTHA HOVIPHBA CBA3D https://m.edso0.ru/00adaab8
61 KoBanenrtHas nenonspHas 1 23.04.2025 bub6mmorexa [LIOK
XUMUYECKasi CBS3b https://m.edso0.ru/00adaab8
bu6nunorexa LIOK
62 1 29.04.2025
CreneHs okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO- 1 30.04.2025 bu6nunorexa LIOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.eds00.ru/00adb076
bu6nunorexa LIOK
64 0 1 06.05.2025
KHCIITEI 1 BOCCTAHOBHTCIH https://m.edsoo.ru/00adb076
OO0001IeHHE B CUCTEMAaTH3aIHs
65 3HaHWi 1o Teme "CTpoeHune aTtoma. 07.05.2025
XumMmudeckas CBI3b"
KonTtponbnas padota Ne4 o reme Bu6 LIOK
nOINOTEKA
66 C . X 1 13.05.2025
(- TPOCHHC aTOMa. AMMHUHACCKAA https://m.edsoo.ru/00adb486
CBSI3bY
67 PesepBHbIii ypok. Knaccn(’pmfauml 1 14.05.2025 bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso00.ru/00ad9ch2
68 PesepBHbli ypok. KJ‘IEICCI/I(I)I/IKB.LII/IH 1 20.05.2025 bubnnorexa [IOK
XAMUYECKUX pEeaKIun https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME
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9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
JlaTa nudpoBbie
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTHueckue p
Bceero HU3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
CtpoeHue aTomMa. 3aKOHOMEPHOCTH
1 B U3MCHCHUH CBONCTB XMMHYCCKHX 1 03.09.2024 bubmorexa LOK
B R https://m.edsoo.ru/00adb6b6
AJIEMEHTOB MEPBBIX TPEX NMEPHOJIOB
Knaccudukanms , HoMeHKIIaTypa 1 bub6mnoreka LIOK
2 cenuian P 1 05.09.2034  PrOmMoTeKa Il
CBOMCTBA HEOPTAHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buanl xuMudaeckoii CBSI3HM U THIIBI
3 bl 3 1 10.09.2024 but6mmoreka [IOK
KPUCTAIIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel no reme
«IToBTOpEeHME M yriTy0JaeHHE 3HAHUI
4 P YL 1 1 12.09.2024
OCHOBHBIX pa3JieJioB Kypca 8
KJIacca»
Knaccudukanms XuMuaecKux b K
5 uican 1 17.09.2024 | DuOmaorexa O
peaKui Mo pa3aIndHbIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOMN Bu6 1IOK
nOIMoTEKA
6 eakiuu. IIoHATHE 0 TOMOT'CHHEIX U 1 19.09.2024
pearil https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEaKLUIX
[TonsTHE O XUMUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIIOIINE
7 Ha CKOPOCTh XUMHUYECKON peaKIIHu 1 24.09.2024 bubmorexa HOK
P peaxtl o https://m.edso0o.ru/00adc28¢c
Y TIOJIO’)KEHUE XUMHUYECKOTO
paBHOBECHS



https://m.edsoo.ru/00adb6b6
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OXUCIINTEIIFHO-BOCCTAHOBUTEILHEIC

bu6moreka [IOK

8 26.09.2024
peakuuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUYECKON
9 uccoumnanuu. CuibHbBIE U ciadbie 01.10.2024 Bubmaorexa LIOK
g HHATHH. A https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
DIIEKTPOIUTHYECKAS JUCCOIIHALIIS
10 P vt meconman 03.10.2024
KHCJIOT, OCHOBAHMI U COJIEH
bu6moreka [IOK
11 HMonnble ypaBHEHUS PEAKIINI 08.10.2024
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KHUCIOT B Bu6 1OK
noInoTeEKa
12 CBeTE IIpeACTaBICHUI 00 10.10.2024
et . https://m.edsoo.ru/00add5d8
AIIEKTPOIUTUICCKON JUCCOIUAITUN
XMWMHUYECKUE CBOMCTBA OCHOBAaHUH B
13 CBETE MpeJCTaBICHUI 00 15.10.2024
3JIEKTPOJIUTUYECKON AUCCOHUAIUN
XHUMHUYECKHUE CBOUCTBA COJIEU B Eub 10K
HOIHoTEKA
14 CBETE IMIPEACTABIEHNAN 00 17.10.2024
e N https://m.edsoo.ru/00add8b2
ANEKTPONUTUYECKON TUCCOIMALINN
but6mmoreka [IOK
15 [MousTre 0 ruapoIn3e COIEH 22.10.2024
P https://m.eds00.ru/00add9d4
O0001IeHNE U CUCTEMATH3ALIAS
3HAHUHU 110 TEME : bu6anorexa LHOK
16 24102024 PrOmaoTexa Il
DJIEKTPOJIMTHYECKAS TUCCOIALIHS. https://m.edsoo.ru/00addd12
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
[paktuyeckas padora Ne 1. Bu6 OK
oreka
17 «Pelenne 3KkCriepuMEHTaIbHbBIX 07.11.2024 nosmoteka I

3agaqa»

https://m.edsoo.ru/00addbfa
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KoHnTtponbHas padota No2 o Teme

«IIIEeKTpOoIINTHYECKAS
18 P 12.11.2024  PnOmaoTeKa LOK
Jucconuanysa. XuMHYeCKHe https://m.edsoo.ru/00addec0
peakiuu B pacTBOPAX»
OO11as XxapakTepPUCTHUKA DJIEMEHTOB b K
19 i p Y 14.11.90%4 noaroreka 1O
VIl-rpynmst https://m.edsoo.ru/00addfe2
Ctpoenue u pU3HYECKHE CBOMCTBA
20 p iy 19.11.2024 bubmuorexa [JOK
MIPOCTBIX BEIIECTB — IaJIOT€HOB https://m.edsoo.ru/00ade104
21 XUMHUYecKHe CBOMCTBA TaJOreHOB 21.11.2024
XnopoBoaopoa. ComnsiHast KUCIIOTa,
22 XUMHUYECKHE CBOMCTBA, MOITY4YECHUE, 26.11.2024
MPUMEHECHHE
[TpakTrueckas padota Ne 2 o Teme Bu6 1OK
HOJIMOTEKA
23 «ITonydyeHne CONTHOM KUCIIOTHI, 28.11.2024
i . . https://m.edsoo.ru/00ade348
U3ydeHUe e€ CBOMCTBY»
Berurcnenus mo ypaBHEHUSIM
24 XUMHUYECKUX PEAKIUN, €CIIN OTUH 03.12.2024 Eubmorexa I{OK
peariu, A o https://m.edso0.ru/00ade488
W3 PEarcHTOB JIaH B H30BITKE
OO0111as1 XapaKTEPHUCTHUKA DIIEMEHTOB
o5 i p p 05.12.2024 bu6mmoreka [IOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnotponHble MOIU(DUKALIUN CEPHI.
Haxoxxnenue cepsl u eé
26 it ! p 10.12.9024 bubmuorexa [IOK
COEIMHECHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBoaopoj, CTpoeHHE,
bubanoreka LIOK
27 du3nueckrue 1 XUMUYECKHe 12.12.2024 1

CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcunpl cepol. CepHast KUCIIOTa,

but6mmoreka [IOK

28 N3UYECKHE U XUMUYECKIE 17.12.2024
¢ . https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMUYECKUE PeaKIIiH, JIeKAIIHE B
OCHOBE MPOMBIIIJIEHHOTO crtocoba
MMOJTYYESHUSI CEPHOM KUCIIOTEL.

29 y4 Y 19.12.9024 bubmuorexa [IOK
XHWMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarolleu cpeabl
COCIMHEHUSIMU CEePbI
Brraucnenne MaccoBo# qOIH b K K

30 g 24122004 DHOmMoOTEKA IO
BBIXOJIa IPOJIYKTA PEAKIIMHU https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

31 acI poycrI aHEHUE B IIPUPOJIE 26.12.2024 Bubmaorexa IJOK
pactpoctp PHPOE, o https://m.edsoo.ru/00adeea6
bU3HYECKHE U XUMUYECKHE
CBOMCTBaA
AmMHaK, ero pu3NYecKue u Eub 10K

HOJINOTEKA
32 XAMHYECKHE CBOMCTBA, ITOIyUYEHHE 14.01.2025
yd https://m.edso0.ru/00adf004
U IPUMEHEHUE
Conu aMMOHHUS, UX (PU3NICCKUE U

33 . 14.01.2025
XAMHYECKHE CBOMCTBA
[Ipaktuyeckas padota Ne 3 o reme B LIOK

HOIHOTEKA
34 «ITonyyenne aMMuaka, H3ydcHHE 16.01.2025
yqv yi https://m.edsoo.ru/00adf180
€ro CBOMCTB»
A3oTHas KucioTa, €€ (pusnueckKue u

35 5 ¢ 16.01.2025  Pubmmorexa [JOK

XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
. bubmuoreka IHOK
36 Coan a30THOM KUCIIOTBI 21.01.2025 0

https://m.edsoo.ru/00adf518
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dochop. Oxcua pocdopa (V) u

but6mmoreka [IOK

37 ochopHas KUCI0Ta, GU3NYECKHE U 23.01.2025
ocdop N ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTYICHHE
Hcnonk3oBaHre HUTPATOB,
dbocdaroB u coieit aMMOHHS B Eub 1OK

HOIMOoTEKA
38 Ka4eCTBE MUHEPAIbHBIX YI0OpEHUH. 28.01.2025
p vyﬂ P https://m.edsoo.ru/00adfc20
3arpsi3HeHue NPUPOTHON Cpeibl
CoeMHEHUsMU a30Ta u docdopa
VYraepon, pacrpocTpaHeHHUE B
39 npu 2 e (Il))HSHII)ICCKII)/Ie u 30.01.2025 bubmorera [JOK
PHpOZE, _ A https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcupel yriaepoaa, ux Gpusudeckue
1 XUMHYECKHE CBOICTBA. Eu6 LIOK
HOJIMOTEKA
40 DKOJOTHYECKHE MPOOICMEI, 04.02.2025
p https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6mmoreka [IOK
41 VronpHas KACIIOTa U €€ COIIN 06.02.2025
https://m.eds00.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
"IlonydeHue yrieKucioro rasa.

42 y4 yT 11.02.2025 bubmuorexa [IOK
KauectBenHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"

[lepBoHaYaBbHBIC TTOHATHUS 00 Eus 1OK
HOJIMOTEKA
43 OpraHMYECKHX BeEllECTBaX KakK O 13.02.2025
P m https://m.edso0.ru/00ae054e
COCIMHEHUSX yriiepoaa
Bbu6moreka [JOK
44 Kpemuuii u ero coeJuHCHUS 18.02.2025
P A https://m.edso0.ru/00ae080a
IIpakTrueckas padora Ne 5. b K
45 P P 20.02.2025 | PHomorexa [0

Pemenne OKCIICPUMEHTAJIBHBIX

https://m.edsoo.ru/00ae0bf2
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3a1a4 no TeMe «BakHeiime
HEMETAJUIBI U UX COSANHEHUD)

O0001eHHUE U CUCTEMATU3ALMS

46 3HAHUHU 110 TeMe «Baxaenme 25.02.2025
HEMETAJUIBL U UX COCAUHEHUD)
KonTponbhas padora Ne3 no Teme
47 «BaxgeuIe HeMeTaluIbl U UX 27.02.2025 Bubmiorexa LOK
R https://m.edsoo.ru/00ae0e18
COETUHEHUS
OO01mas xapakTepuCTHKa
XUMHUYECKUX DJIEMEHTOB —
METAJUIOB. MeTautndecKast CBSI3b 1 b K
48 04.03.2025 Promorexa O
METAIUTNYECKasl KPUCTAJUTUYECKAS https://m.edso00.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. Eu6 LIOK
NOJINOTEKA
49 DIIEKTPOXUMUUYECKUAIN DS 06.03.2025
P . pAA https://m.edso00.ru/00ael1156
HaIpPSKEHUN METaJIOB
O61mue crnocoObl MOTyYeHUS
MeTauioB. CiuiaBel. Beraucienus Bu6 110K
nOInoTeKa
50 10 YPABHEHUSIM XUMHNUYECCKHUX 11.03.2025
P . https://m.eds00.ru/00ae1156
peakIui, eciii OUH U3 PearceHTOB
COJICPKUT IPUMECH
but6mmoreka [IOK
51 [NoHsTHE O KOPPO3UU METAIIIOB 13.03.2025
pp https://m.edso0.ru/00ael278
but6mmoreka [IOK
52 €JIOUHBIE METAJUIBI 18.03.2025
m https://m.edso0.ru/00ael14b2
OKCcHUObI U TUAPOKCUIBI HATPUSA U b K
53 bl p )it p 90.03.2025 nomroreka 11O

KaJausa

https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

IllemouyHO3eMeNbHBIC METAJLIBI —

bu6moreka [IOK

54 01.04.2025
KaJTBIIUA 1 MarHui https://m.edsoo.ru/00ae15e8
Baxueiinime coefuHEHUS KLU, Bu6 110K
HOJIHOTEKA
55 JKécTkocTh BOIBI M CIOCOOBI €€ 03.04.2025
A https://m.edsoo0.ru/00ae15e8
YCTpaHEHHS.
[IpaxTrueckas pabora Ne 6 o Teme Bu6 1IOK
NOJINOTEKA
56 "YKécTKoCTh BOJIBI U METOEI €6 08.04.2025
| A A https://m.edso0.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [IOK
57 AmoMuHuii 10.04.2025
https://m.edsoo.ru/00aelc64
AmMboTepHBIe CBOICTBA OKCUIA U
58 dotep bl 15.04.9075 bubmuorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
59 Keneso 17.04.2025
https://m.edso0.ru/00ae1d86
Oxkc OKC co
50 KCHUJIbI, THIPOKCUJIBI B COTTH 99 04.2025 bu6mmoreka [IOK
xene3a (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
[Ipaktuyeckas pabora Ne 7.
Pernrenne sxkcneprMeHTaIbHBIX b K
61 P c 22.04.20p5  PHomorexa [0
3a1a4 1o teme «BaxHeiimme https://m.edsoo.ru/00ae3de8
METAJUIBI M UX COEIUHEHUA»
Boluucienus mo ypaBHeHUSIM
XUMUYECKHUX PEeaKlUid, €CIu OJUH
W3 PEareHTOB JaH B U30BITKE UJIN
62 p i 50.04.2025 bub6mmoreka [IOK

COJEPXKUT puMecH. Beruucienus
MacCOBOM J0JIM BbIXOJa IPOAYKTA
peakuuu

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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

O000111eHHE U cUCTEMAaTU3ALL

63 3HaHuil 1o TeMe: «Baxkueiume 1 24.04.2025
HEMETAJIBI U UX COEAUHEHUS)
Konrtponbnas padora Ne4 o reme
64 «Baxueiimue MeTayuibl U UX 1 29.04.2025
COETMHEHSD
BemecTBa 1 MaTepuainl B
65 I ! P 1 06.05.2025 bubmuorexa [JOK
MIOBCEIHEBHON XU3HU YeI0BEKa https://m.edso0.ru/00ae3f50
XUMUYECKOe 3arpsi3HeHue Eu 1OK
nOJInoTEKA
66 OKpYXKarowen cpeasl. Poiab XumMuu B 1 13.05.2025
Py m pea https://m.edso0.ru/00ae4270
PEIICHUH YKOJIOTHUECKHUX TIPOOIIeM
PesepBHbIii ypok. ['eHeTnueckas Bu6 10K
HOIHOoTEKA
67 CBSI3b M€ KJIaccaMu 1 15.05.2025
Y . https://m.edso0.ru/00ae4270
HEOPraHMYECKHUX COSIUHEHHIA
Pesepsurlit ypok. Knaccudbukams
68 Y yp § (uxary 1 90.05.2025 bubmuorexa [JOK
XUMHYECKHUX PEaKLUi https://m.edsoo.ru/00ae0d0a
OBHIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus, 9 kiacce/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.
AxuunonepHoe o0mectBo «M3aarensctBo «lIpocBenieHue»

» Xumus: 8- kiacc: 0a30BbIN yPOBEHB: YUEOHUK; S-€ N3Ianue, mepepadboTaHHoE,
8 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnagko C.A. AKIHOHEPHOE

obmectBo «M3aaTenscTBO «IIpocBemieHue»

METOAUYECKHME MATEPHAJIbBI J1JIAA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






