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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XUMHUM Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHuUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha 0OCHOBe (peepanbHON paboueii MPorpaMmMbl BOCIIUTAHUS
U C Yyd4€TOM KOHIICTIIMHM TPENoJiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTENBHOE IIPEIMETHOE COJZIEpKaHME,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMUU C Y4YETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl HA YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHMs, a TakKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CHenuUKON HAyYHOTO MBIIIJIEHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATarnoM B (OpPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaIOIIUXCS;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU 0OecnedyMBaroTCs Creuu(pukon
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  SBIAETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU Ha ONPEAEIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCSA CHCTEMbl MEPBOHAYAJIbHBIX MOHATUA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAUMMBIX [OHSATUH
OpraHNYeCKON XUMHH.

CtpyKkTypa coiepaHusi NporpaMMbl 10 XUMHUU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
HNOHSATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUI O XUMUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 MPUHLUIY
NIOCJIEOBATEIBHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHMYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YUYEHHUs O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TpeACTaBICHUA 00 BJIEKTPOJUTUYECKON AHMCCOUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE OJMIMPUYECKH
NOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHS K IpyTrOMY, BBIIOJIHAS (PYHKIMU OOBSICHEHUS U IPOTHO3UPOBAHHUSI CBOMCTB,
CTPOEHHUSI U BO3MOKHOCTEH TPAKTUYECKOIO IIPUMEHEHHS U TIOJyYEHHS U3Y4aeMbIX
BELLECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
IPENCTABICHNS] O XMMUYECKOM COCTABISIOIIECH HAyYHOW KapTHHBI MUPA B JIOTHKE
€€ CHCTEMHOW IPUPO/BI, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
NO03HaHUs B Hayke. M3yuyeHue XUMUU MPOMCXOAMT C NPHUBJICUYEHUEM 3HAHUU W3
paHee M3y4YeHHBIX Y4YeOHBIX mpeamMeToB: «Okpyskawomuii Mupy», «buonorus. 5—7
KJIacCh» U «Pu3muka. 7 Kiace».

[Ipy wu3yyeHUH XUMUU M[POUCXOTUT (HOpMHUpOBaHHE 3HAHUH OCHOB
XUMHUYECKON HAYKH Kak 00JIACTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JeSATEIbHOCTH YEJIOBEKA M KaK OJIHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPbIL. 3a7aua
y4eOHOro NnpeaMera COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
0000I1IeHHIT MUPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HAyKH, B MPUOOILIEHUU K



Hay4YHBIM METOJ[aM IO3HAHUS MPU U3YYEHUU BEIIECTB U XMMHUYECKUX PEaKlUil, B
(OpMHUPOBAHNHU U Pa3BUTUU MO3HABATEIBHBIX YMEHUI U UX TPUMEHEHUU B YUEOHO-
M03HABATEJIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABHII
6e30macHOro o0palleHust ¢ BeIeCTBAMH B ITOBCETHEBHOM YKU3HH.

[Ipn M3ydyeHun XMMHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsI BaKHOE
3Ha4Y€HUE MPUOOPENH TAKUE 1IENIH, KaK:

— (opmMHupOBaHME MHTEINIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIMMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CHCTEMAaTHYeCKoe MpuoOILIeHue
oOydJaronmxcsi K CaMOCTOATENbHOM IO03HABATEIIbHON JIEATEbHOCTH, HAayYHBIM
METOJaM TMO3HaHUS, (OPMUPYIOMIMM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIoBUi, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00yJarOITUMUCS
OTbITa Pa3HOOOPA3HOW MAESITEIbHOCTH, MO3HAHUS M CaMOINO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE IS
Pa3IMYHBIX BUJOB ACSATEIBHOCTH;

— (opmupoBanue oOmeld QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCI€ YMEHUU OOBSCHITH U OICHUBATH SBJICHUS
OKPY’KaIOLLIEr0 MHpA, UCIOJb3Ys 3HAHUS U ONBIT, MOJYYEHHBIE NPU U3YUYEHUU
XUMUH, IPUMEHSATh UX MPU PEIICHUU TTPOOJIeM B IOBCETHEBHOM KU3HU U TPYI0BOU
NEATENbHOCTH;

— (QopmupoBaHue y OOydaroUMXCd T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHUMaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM JJI1 BBIPAOOTKH HKOJIOTMYECKU
1[eJ1eCO00pa3HOro TMOBENEeHUS B OBITY U TPYIOBOM JEATETBHOCTH B LIEJSIX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAOLIEH TPUPOAHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOo(duisi U HANpaBJIEHHOCTU JajibHEHIIero
0o0yueHus.

OO6uiee 4Kciio YacoB, OTBEAEHHBIX I U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpaszoBaHus, coctaBiser 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena u BemiectBa. du3MYecKWe CBOWCTBA BEHIECTB. ATpErarHOe COCTOSIHHE
BellecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3eieHns CMecei.

ATOMBI U MOJICKYJIbl. XUMHYECKUE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U CIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas hopmyra. BaneHTHOCT, aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
IOCTOSIHCTBAa cOcTaBa BellecTB. OTHOocHUTeNbHAs aToMHast Macca. OTHOCUTENbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHHH.

KonuyecTtBo BemiecTBa. Mok, MonspHas macca. B3auMocBsi3b KOJIMYECTBA,
MAacChl W YHCJIA CTPYKTYPHBIX €AWHHI] BemectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUHN.

dusnueckre U XMMUYECKUE SBIICHUS. XUMHUUYECKash peakius U e€ MpUu3HaKu.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUUYECKUX Peaklnil (COeTMHEHUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0H, MpaBWwjiaMu padOThl B j1abopaTopuul 1
npuémMamMu 00palleHus ¢ JJabOpaTOpPHBIM 000PYJAOBAaHUEM, U3YUEHUE U OMUCAHUE
(¢u3nYeCKuX CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHHUE
¢usnueckux (IMJIaBjeHUE BOCKA, TasHUE JbJAa, pPacTHUPAaHHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMS BOJAbI) U XUMHYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE
MEHOW MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SBJICHUI, HAOMI0ICHUE U
OMHUCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUe T'MAPOKCHUIA
meau (1) mpu HarpeBaHuu, B3aMMOEHCTBHE kejie3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB Pa3JCJICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (HIbTPOBAHUE,
BBITTApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHOU
cojid, HaOJIOJEHWE W  OINMCAaHWE  pe3yJbTaTOB  IPOBENCHUS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEJEH MOJEKYJ
(ILIapoCTEepKHEBBIX ).

Ba:kHeililine npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — aieMeHT U MpPOCTOe
BemiecTBO. Haxoknmenue kucimopoma B mpupoje, (U3UYECKHE W XUMUYECKUE
cBoiictBa (peakmuu TopeHus). Okcuapl. [Ipumenenne xucmopoma. CrmocoObI
MOJIy4YeHHUs] KHUCJIOpoJa B JA0OpaTOpUM U MPOMBINUIEHHOCTH. Kpyropopot
Kuciopoza B mpupoje. O30H — autoTponHas MoAUGUKALINS KUCIOPO/Ia.



TennoBo#t »hdEeKT XUMHUUYECKOW pPEaKIuu, TEPMOXMMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUe
BO3/1yXa, yCWJICHUE TapHUKOBOTO 3 (DeKTa, pa3pylieHne 030HOBOT'O CJIOSI.

Bonopon — anemeHT u nipoctoe BemecTBo. HaxoxaeHrne Bogopoa B IpupoJe,
busndecKue 1 XUuMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CTOCOOKI TTosTy4yeHust. Kucmotsl
Y COJIH.

MonsipHblii 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnyecknue CBOMCTBA BOAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacelllieHHbIE W HEHACBHIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOpPE. XMMUUYECKHUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B npupoje U B KU3HU 4desioBeka. KpyroBopot BoablI B IIPUPOIE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcunbl. Knaccudbuxarus
OKCHUJIOB:  cojJieoOpa3zytoiue  (OCHOBHBIE, KHUCIOTHbIE, aMpOTepHBIE) U
HecosieoOpazyrone. Homenknarypa okcuaoB. dusmyeckue U XUMHUYECKHE
cBoMcTBA OKCHAOB. [loydeHrne OKCHI0B.

OcHoBanuda. Knaccupukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHMN. PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonyyeHre oCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucnor. dusudeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm MmetamnoB H. H. bekerosa.
[TommyyeHue KuCnor.

Comu. Homenknarypa coneil. @U3MYeCcKue U XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuyenue conen.

I'enernueckas cBsI3b MEXAY KJIaCCaMU HEOPTAaHUYECKUX COETUHEHUM.

Xumuyeckuui IKCnepumenm:

KAuE€CTBEHHOE OMPEEIICHUE COJECpPKaHUsI KHCIOpOoAa B BO3yXe, MOIYYEHHUE,
coOupaHue, pacmo3HaBaHWE W W3YYCHHUE CBOWCTB KHCJIOpPOAa, HAOIIOJIEHNE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpalieHus ropeHus (moxapa), 03HakoMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONTUCaHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACNO3HABAHME W U3YUYCHHE CBOMCTB
BOZIOpoJia (ropeHue), B3auMo/ielicTBue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
UCIOJIb30BAaHUE BUIEOMATEPUAIIOB), HAOIIOAEHIE 00Pa3 OB BEIIECTB KOJINYECTBOM
1 Moinb, wuccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHS! BEIIECTB C PA3TUYHON
pPacTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM J0Jei
pPacTBOPEHHOIO BENIECTBA, B3aMMOJICHCTBUE BOJABI C MeETaulaMu (HATpUEM H
KaJbllieM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJEOMATEpPUATIOB), HCCIEIOBaHUE
00pa31oB HEOPraHUYECKUX BEUIECTB PA3IMUHBIX KJIAaCCOB, HAOJIIOI€HUE U3MEHEHUS
OKpacKy MHANKATOPOB B pACTBOPAX KUCIOT U LIEIOYECH, U3yUEHHUE B3aUMOJIEHCTBUS



okcuna meau (I) ¢ pactBopoM cepHOM KHUCIIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpanu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTaJIa APYTUM U3 PacTBOPA COJIU, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxkHeilue Kiacchl HEOPraHUYECKUX COEAMHEHUI.

Hepunoanyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aromMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TOMBITKH KiIacCU(PHUKAMKA XUMHUUYECKHX dJeMeHTOB. [loHsitne o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHBIE OKCHIbI
U TUAPOKCHUBL.

[lepnonnueckuii 3akoH. [lepuoauueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. Koporkomnepuoanas u niuuHHOonepuogaHas Gopmsl [leproauueckoit
cuctembl xummyeckux osnemeHtoB /. WM. Mengeneesa. llepuonsl u rpymnmsl
PU3NYECKHI CMBICII TOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenue atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepuoanyeckonn cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuognueckont cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTUs Hayku W npaktuku. JI. M. MenneneeB — yd€Hbl U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE  PEAKIIUHU.
[Ipouecchl okucieHns: 1 BOccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMenm:

U3y4yeHUe oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUAPOKCUJA LHMHKAa C pPACTBOpPAMHU KHUCIOT M WIEIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIHMI
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS).

Mescnpeomemmnule ceasu

Peanu3zanus MeXOpeaMETHBIX CBS3€M MpU WM3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.



OO01re ecTeCTBeHHO--HAay4HbIE MOHATHUS: HAYyYHBINH (DaKT, TUIIOTE3a, TEOpHs,
3aKOH, AaHaJu3, CHHTE3, Kiaccu(ukauus, MEepUOJUYHOCTb, HAOIIOJEHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJI, U30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUIl 3aps], BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIMYMHbBI, €IMHUIIbI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3/1bI, COoHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC TTOPOIBI, TIOJIE3HBIC
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKkus

[lepnommueckuit 3akoH. Ileproanyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHHUH CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHsL, KAJIBLIHS U X COCTUHEHUN
B COOTBETCTBUM C IIOJIO)KCHHEM 3JeMEHTOB B Ilepuoanueckoil cucreme Hu
CTPOEHUEM HX aTOMOB.

Crtpoenue BemiecTBa: BUABl XUMHYECKOW CBS3U. THIBI KPUCTAIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COCIMHEHMI, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanysa XuMHUUeCKUX peakiuil Mo pa3IuyHbIM PU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YUYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUECKUE PEAKIUU, TEPMOXUMHUUECKHE
ypaBHEHUSI.

[lonsiTHEe O ckOpocTHM XuUMHUYecKOM peakuuu. lloHsTHe 00 0OpaTUMBIX H
HEOOpaTUMbIX XMUMHUUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U IeTepOreHHBIX
peakumsx. Ilonstue o karamuse. [lonsiTne 0 XMMU4YecKoM paBHOBecUH. DaKTOpHI,
BIMSIOIIME HAa CKOPOCTh XHMHYECKOW pEAaKUMH M IO0JOKEHWE XUMHUYECKOTO

paBHOBECHS.
OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  pPEAKIIMHM,  AJEKTPOHHBIA  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOU peaKLuu. CocraBienue YPaBHEHUMU

OKHCJIUTEIBPHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUA C HUCIOJB30BAaHUEM  METOJa
AJIEKTPOHHOIO OajaHca.



Teopust 3NEKTPOIUTUIECKON TUCCOUUALIMU. DIICKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AuMcCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BHUJIAMU
XuMudeckon cBsa3u. CreneHp auccounanuu. CUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y cioBusi MpOTEKaHUs PEaKIMii MOHHOrO 0OMEeHa,
NOJIHBIE M COKpall€¢HHbIE HOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPECTABICHUMN 00 JIEKTPOJUTUUECKON TUCCOIIMAIUU.
KauectBeHnnbie peakiinu Ha HOHBL. [[OHSITHE O THAPOIU3E COJICH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPTraHUYECKHX
BEILIECTB — META/VIOB M HeMeTauioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICUCTBUSI  Pa3NUYHBIX  (PAKTOPOB, HCCJICAOBAHHUE  DJICKTPOMPOBOIHOCTU
pPacTBOPOB BEILIECTB, MPOIECCA JUCCOLMAIIMHN KHCIIOT, HIEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), MPOBEJECHHUE OIBITOB, HILTIOCTPUPYIOIINX
OpPU3HAKM TMPOTEKAHMsS] peakiuil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHUE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIU (FOpEHUE, PEAKIUU PaA3JI0KEHUS,
COCIMHEHMS), PpACIIO3HABAHME  HEOPraHMYECKUX  BEIIECTB C  IOMOIIbIO
KAUeCTBEHHBIX PEaKLH Ha HOHBI, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTtuka raaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA Ha MPUMEpE XJiopa (B3auMOIeHCTBUE
C MeTaJUlaMH, HeMeTaJUlaMH, Iienoyamu). XsopoBogopord. ColsHas KUCIIOTa,
XUMHAYECKME CBOWCTBA, INIOJNIydyeHUe, IpuMeHeHue. JlelictBue xiopa H
XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJlOBEKA. BaxkHeNIne XJIOpUIbl U NX HAX0XKIECHUE B
pUPOJIE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHHe U (PU3NYecKHe CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMU KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, PU3N4eCKue U XUMUYECKHE CBOMCTBA (00IIHEe KaK MTPeACTaBUTEIIS
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEeaKiMH, JIeKallue B OCHOBE
IIPOMBIIINICHHOTO CIOco0a TMOJYy4YeHUsi CEepHOM KuciaoThl. [IpumeHenue cepHoi
KUCIOThl. CONM CEpHOM KHUCIOThI, KAaYECTBEHHAs peaklus Ha CyJb(aT-uoH.
Haxoxnenue cepel M €€ COCOAMHEHUN B NPUPOAE. XHUMHUYECKOE 3arps3HEHUE
OKpY>Kalollel cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHue
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



O6mras xapaktepuctuka 351eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacHpOCTpPaHEHHE B MPHUPOJIE,
busngecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero
busnUecKkue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npuMenenune. Cou aMMOHUS,
ux (GU3NYEeCKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOJydeHHe, (QU3NYECKUE U XHUMHYCCKUE
CBOMCTBa (00IIME Kak MPEICTAaBUTENsl Kiacca KUCIOT M cHeluduyecKue).
Hcnonb3oBaHne HUTPATOB M COJICH aMMOHMS B KAYECTBE MUHEPAJIbHBIX YI0OpESHUIA.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Docdop, aIOTpONHbIE
moaudukanuu docdopa, puzndeckne u xumuueckue cpoiictea. Okcuna dochopa
(V) u dochopnas kucinora, QU3MUECKUE W XUMHUYCCKUEC CBOWCTBA, MOJIYyYCHHE.
Ucnonws3zoBanue pochaTtoB B kadyecTBE MUHEPAITBHBIX YI00OpEHUT.

O6mas xapakrtepuctuka 31aeMeHTOB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENIEHU OKUCIIEHUS. Y TJIepOo/1, AJTIOTPOIHbIE MOIU(PUKAIINY,
pacmpocTpaHeHue B MpUpPoje, GU3NUECKHEe U XUMUYECKUE CBOMCTBA. AICOpOIIHS.
Kpyrosopotr yriaepoma B mnpupome. Oxcunabl yriepoaa, ux (Qusnyueckue u
XUMUYECKAE CBOWCTBA, [EWCTBHE Ha JKUBBIC OPraHU3MBbI, TIOJyYeHHUE U
NpUMEHEHHEe. DKOJOTMUECKUEe MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUNOTE3a TJIIOOAIBHOTO MOTEIUVICHUS KIMMaTra, MapHUKOBBIA d(dexT. YrompHas
KACIOoTa U e€ Ccold, WX (PU3MYecKue UM XUMHYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumMeHeHne. KadecTBeHHass peakius Ha KapOOHaT-WOHBL. M cmonb3oBaHHE
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO0351CTBE.

[TepBoHavaIbHBIC TOHATHS 00 OPTaHUYECKUX BEIMIECTBAX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPUPOAHBIA ra3, HeDTb),
IPOAYKTHI WX TMepepaboTku (OCH3MH), UX POJIb B OBITY UM MPOMBIIIICHHOCTH.
[TonsiTe 0 OMOTOTUYECKH BaXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U uX
poid B OKW3HM 4eJOBEKa. MaTepualbHOEe €IWHCTBO OPTraHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npumeHeHue. CoenruHeHns KpeMHUS B mpupojie. OO1me mpeacTaBiIeHus 00 OKCHIIE
kpemaus (1V) u kpemHueBoi kuciote. CUIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
POMBIIINICHHOCTH. BaxkHelme cTpouTelbHble MaTepualbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. Ilpobiembpl ©6€30macHOr0  MCHOJIB30BAHUS
CTPOUTETHHBIX MaTEPHAIOB B IIOBCETHEBHON JKU3HH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 00pa3I[0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHL, OTpaKalwmue (QU3NYECKHEe W XWMHUYECKHE CBOWMCTBA
TraJIOT€HOB M HUX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPHUAIIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HUI0B), 03HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl M €€ COeQUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHIEOMATEPHAIIOB),
HaOJII0ICHHE TIpoIlecca OOYTIIMBaHUs caxapa MoJl IEHCTBUEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YyYEHNE XUMHUYECKIX CBOMCTB pa30aBlIEHHON CEpHOM KUCIOTHI,
IPOBE/ICHUE KAaUYEeCTBEHHOM pEaKIM Ha CyJIb(aT-uoH U HAOMIOAeHUE TPU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (DU3MYECKUMHU CBOWCTBAMH a30Ta, Gocdopa U UX
coeMHEeHUH (BO3MOXKHO HCIIOJIb30BAHUE BHUCOMATEPHATIOB), 00pa3aMHi a30THBIX
u (pocopHbIX ynoOpeHUM, MmoiayueHue, coOMpaHue, pacrio3HaBaHUE W U3Yy4YEHUE
CBOWCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX pPEAKUW HAa HOH aMMOHHUS U
dochaT-noH W U3yueHHWE TPU3HAKOB WX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHUCJIOTBI C MEAbK (BO3MOYHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEeHIETOK anmMasa,
rpadura, (QysiepeHa, O3HaAKOMJIEHHE C MPOLECCOM afCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTHUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHUBOrasza, IMOJy4YEHUE,
coOupaHue, paclio3HaBaHHE M W3YUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEJACHUE
KAueCTBEHHBIX PEaKIMi HAa KapOOHAT M CUJIMKAT-UOHBI U W3yUYECHHE MPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHME C MPOAYKUMEHW CHUJIMKATHOW MPOMBILIIEHHOCTH,
pelIeHUE SKCIEPUMEHTANbHBIX 3a7a4 Mo TemMe «BakHellme HeMeTallbl U UX
COEIUHEHUSI.

MeTaJ/uibl 1 MX COeAMHEHUA

OO6mras xapakTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux siemeHtoB [, .
MenpaeneeBa u cTpoeHus aToMoB. CTpoeHHE MeTauioB. Metaminyeckas CBsi3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpspKeHUN MeTaiuioB. OU3NYecKre U XMMUYECKHUE CBOWCcTBa MeTaiuioB. OOmue
crocoObl modydeHus: MeTawioB. [loHSATHE O KOpPpO3WM METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CIiiaBel (CTalb, YyT'yH, JIOPATFOMUHUMN, OpOH3a)
U X IPUMEHEHHE B ObITY U IPOMBIIINIEHHOCTH.

[lenoynbie mMeTamibl: nonoxkeHne B Ileproanueckoil cucTeMe XUMUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXXJICHUE B IPUPOIE.
dusznyeckre U XUMHUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKCUabl U
TUAPOKCUABl HaTpus W Kanus. I[IpuMeHeHHe MIETOYHBIX METAUIOB U HUX
COCAUHEHHUN.

[[lenouyno3emenbHbIE METAJUIBI MAarHuii M KaJbLMH: IIOJIOXKECHHE B
[lepuonnueckon cucreMe XuMU4eCKUX 3y1eMeHToB /. . Menaerneesa, ctpoeHue ux
aTOMOB, HaXOXJIEHHUE B Npupoae. Pu3nvecKkue 1 XUMUYECKUE CBOMCTBA MarHus U



Kanblus. BaxkHeinme coeluHeHUs KaIbIus (OKCUI, TUAPOKCHU/, COJn). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpAHEHMUSI.

AJIIOMUHUIN: TTOJ10keHUE B [leproinueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
. N. MenpneneeBa, cTpoeHHE aroma, HaxoxxiaeHue B mpupoge. dusznmueckue u
XUMHUYECKHUE CBOMCTBA alOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA U TUAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3JEMEHTOB /.
. MenngeneeBa, cTpoeHHE aTroMa, HaxoXJIeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbl, THAPOKCH b U con kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIy4YCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METaUIOB M CIUIaBOB, HMX (U3HYCCKUMH
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUA OKCHJIA
KaJIbIIMSl W HaTpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, ITpoLEcCa TOPEHUS Keje3a B KUCIOPOJe
(BO3MOXHO  KCMOJIb30BAaHWE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HAa MOHBI: MaTHUs, KaJIbIIUs, ATIOMUHUS, ITUHKA, xkene3a (1)
u xenesa (lll), menu (Il), HaGmoneHne m ommcaHue MPOIECCOB OKpaIMBAHUS
MJaMEHH WOHAMM HaTpusi, Kajdusid U Kalblusg (BO3MOXXHO HCMOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB FUAPOKCUIA AITFOMUHUS U
TUJIPOKCHUIA IIMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHenime
METAJUIBI U KX COCTUHEHHUS.

XuMHuS M OKPYKAKOLIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUUYECKUX peakuuil B ObITy. [lepBasi momoinp npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPY’Kawomlel cpeanl (MmpeaeiabHasl T0myCTUMast
KoHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pemieHun 3K0JI0THYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MATEepUaliOB (CTEKJIO, CIUIABBI METAJUIOB, MOJIUMEPHBIC
MaTepHabl).

Meosicnpeomemnunle céasu

Peanu3zanus MeXnpeaMETHBIX CBS3€M MpU M3YyYeHHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4YEpPEe3 HCIOJb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHSITUN, TAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IIUKJIA.



OOme ecTecCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, AaHalu3, CHUHTE3, Kiaccu(uKamus, MEPUOAUIHOCTh, HAOIIOICHUE,
OKCIICPUMEHT, MOJICIIUPOBAHUE, HW3MEPEHUE, MOJCIb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPHUAITHI.

®dusnka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHI, U30TOIIHI,
PaJlMOaKTUBHOCT, MOJICKYJIa, AIIEKTPHYECKUI 3apsi, MIPOBOJTHUKH,
MOJYIIPOBOJHUKHU, JHUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBa, ra3, pacTBOP, PAaCTBOPUMOCTb, KPHCTALTUYECKast
peméTKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI, CIUHHIBI W3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunHres, npixaHue, Ouocdepa, KOCUCTEMa, MUHEPATbHbIE
y1oOpeHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIbL, TIOJIE3HbIE
MCKOITaeMbI€, TOIUIMBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XOA€ OOyYeHHs XHMHUU B E€IUHCTBE y4eOHOW U
BOCIIUTATEIBHON JESATENBHOCTH B COOTBETCTBUH C TPAJULUOHHBIMA POCCUMCKUMU
COLIMOKYJIFTYPHBIMA U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN WU
pacUIMpPEHHE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HacCJeIHI0, MOHMMAHHUS 3HAYEHUS XUMUYECKOM HAyKd B KU3HU
COBPEMEHHOro OOLIeCTBa, CIOCOOHOCTHU BIAJETh JOCTOBEPHOM HMH(OpManuen o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBuiaX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aHMOIOHUMAHUIO
¥ B3aMMOIIOMOIIM B ITPOLIECCE 3TON yUeOHOM NeATEIbHOCTH, TOTOBHOCTH OLICHHBATh
CBOE IOBEJEHUE M INOCTYIKH CBOMX TOBApUIIEH C IMO3ULMUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM € Y4ETOM OCO3HAHUS NOCJIEICTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS NPHUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO03HaBaTENIbHbIE MOTHUBBI, HAIIPaBJICHHbIC HA MOJTYYEHUE HOBBIX 3HAHUM MO
XUMHH, HEOOXOIUMBbIE Uil OOBACHEHUS HaOJII0JaeMbIX IPOLIECCOB U SIBICHUH,
MO03HABATEJIbHON, MH(GOPMAIIMOHHON W YHUTATEeNbCKOH KyJIbTYphl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0O M TIO3HAHUIO, JTIOO003HATEIIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 JKU3HHU, OCO3HAHUE TOCIEICTBUN W
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYyI0BOH 1eATeIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAHWM 1O  XUMHHM, OCO3HAHHBIA  BBIOOP
WH/IMBUAYAJIbHOW TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

IKOJIOTMYECKH 11e7Iec000pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE IEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBuUJI 0€30MMaCHOTO MOBEICHUSI IIPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  DKOJOTUYECKOW  KyJbTYpPhl, OCO3HAHUS TJIOOAIBHOIO  XapakTepa
AKOJOTHYECKUX TMPOOJIEM M IMyTeH HMX pEelIeHUs MOCPEIACTBOM METOJOB XUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX PE3YIbTATOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMUpPOBaHUSI MUPOBO33PEHUSI OOIIEHAYYHBIEC MOHATHS (3aKOH, TEOPUS, PUHITUII,
runore3a, (¢akT, CHCTEeMa, IMPOIECC, OHKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax W MO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4E€OHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATh CMBICI XUMHUYECKUX MOHATUN (BBIACISATh UX XAPAKTEPHBIE
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBS3M MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIEIIN, HCIIOJIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJCTABICHUI BBISABIATh U XapaKTEPU30BATh CYUIECTBEHHBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBHI ISl (JOPMHUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YUYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOIIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH WU HWHTEPIPETHPOBATH WHGOOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOIbl U 3alpoChl NMPHU MOUCKE U OTOOpE
UH(POPMAIIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

YMEHHE HCIOJIb30BaTh U AaHAJIU3UpOBaThb B IIpolecce Y4eOHOH u
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 33]1aBaTh BOMPOCHI (B XOA€ uaiora u (Miam) IMCKYyCCUH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (QOpPMYJIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4K;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
JCSITENbHOCTH B YCTHBIX U THCHhMEHHBIX TEKCTax; JenaTh MPE3CHTAIUI0
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATENIbHOM M MCCIENOBAaTEIbCKOM  JACSATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB U COIIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITMIOJTHEHHOHN paOOTHI U IPyTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpATh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI PEIIeHUs YICOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBJICHHOW II€JIM, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi pPEeakius, Kiaccu(ukaius peakiuid: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AJIpO aToMa, dJIEKTPOHHBIN CJI0M aTroma, aTOMHasi OpOUTallb, pauycC aToMa,
XUMUYECKasi CBS3b, NOJISIPHASL U HEMOJIAPHAS] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTUOH, AaHWUOH, pacTBOP, MaccoBas [OJs BENIECTBa
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIUHEHHI IO
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX MOJokeHusa B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpynmna)», manbsie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsia sSapa, 00111ee 9uciio SJIEKTPOHOB U
pacripeieJIeHue UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHYECKUX [MPEBpAILCHUI B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJTIO BELIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

MPUMEHSITh OCHOBHBIE ONEPALMHU MBICIIUTEIIBHON JIEATEIIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMATU3AIUI0, KIACCUPUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XUMHYECKOH MOCYI0M U 1Ta00paTOPHBIM
o0opyJIoBaHMEM, a TakKe IpaBuiIaM oOOpalleHHs C BeIIeCTBAMH B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUUYECKHUX OIBITOB M0 MOJIYYEHHUIO U COOUPaHUIO ra3000pa3HbIX BEIIECTB
(Bojopoaa W KHUCIOpPOa), MPUTOTOBJICHUIO PACTBOPOB C OINpeaeaEHHON
MacCOBOM [oJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH
XUMHUUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIBIO MHJIUKATOPOB (1akMmyc, (peHodTanenH, METUIOPAHK

U JIpyTue).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS UCCOLMAIMS, PEAKIUH HOHHOIO
oOMeHa, KaTaliu3arop, XWMHUYECKOE paBHOBecHE, OOpaTUMbIe U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCJIHUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYecKas CBA3b (xoBasieHTHaH, HMOHHAas,
MeTauInyecKas ), KpucTaJindeckas pereéTka, Koppo3usi METasioB, CIIJIaBhI,
CKOPOCTh XMMHUYECKOW pEaKIUU, MPEAETbHO IOMYyCTUMAas KOHLEHTPALIHS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSThH 3TU NOHATHUS IPU ONMKMCAHUM BEILIECTB U UX NPEBPAIICHU;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KJIacCy COEIWHEHH 1o (opMyliaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manbsie U OOJbIIME TEPUOABLI, COOTHOCUTH
0003HaueHH s, KOTOPBIC UMEIOTCA B IEPUOAUUECKON TaOTHUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sAApa, OOIIee 4YHUCIO JJIEKTPOHOB M paclpesiesieHue HuX 10
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUHN B Ipeaeiax MajblX NEPUOIOB U
[JIABHBIX MOJICPYIII C YYETOM CTPOCHUSI UX aTOMOB;

KJIACCU(PHUIIMPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHEe peakuuu (10 YUCIy UM COCTaBy YUYACTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEMI0BOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX IJIIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHEe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOHBIX BEIIECTB, MOJITBEPXKIAsl OIKMCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YpPAaBHEHUM COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIIUN;

COCTABJISITh YPaBHEHHUS 3JIEKTPOJUTUYECKONM JAMCCOLUMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEH, MOITHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIINI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOUW CBSI3M MEKY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XUMHUYECKHX TIPEBPAlICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO yPABHEHUIO
XUMHUYECKOHN peaKinu;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKON TIOCYI0M U J1a00paTOPHBIM
o0opynoBaHWEM, a TakKe TMpaBuia OOpalieHWs C BEIIECTBAMU B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMUaKa u yriieKucioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAFOIINE KAaUeCTBEHHBIA COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, (Qocdar-, cummkar-, cyiabdar-, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTAaHUICCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OIEPAINH MBICIIUTECIILHOMN NEITEIEHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIINIO, BBISBICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII U3YYCHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peaknuii, E€CTECTBEHHO-HAYYHBIC METONBI TO3HAHWS — HaOI0ICHNE,
U3MEpEeHUEe, MOJICIUPOBAHUE, SKCIIEPUMEHT (peaibHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne

HaumenoBaHue pa3jiesioB u

KoanuyecTBO 4acos

KouTpoibHbIe

IIpakTH4eckue

JIEKTPOHHBIE (LM (pPOBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PeCypChl
padoThI padoTbI
Pasnea 1. [leppoHayanbHble XUMHYECKHE NOHSITHS
XuMus — BaxkHasi 001acTh
11 €CTCCTBO3HAHUS U 5 0 5 bu6nmoreka [JOK
' MPAKTUYECKOU NEeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YelloBeKa
BemecTBa u XuUMHUUeCcKHe bu6mmoreka [IOK
1.2 15 1 0
peaxkuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
91 Boznyx. Kucnopon. Ilonstue 6 0 0 bu6mmorexa [IOK
' 00 oKcuaax https://m.edso0.ru/7f41837c
Bogopon.Ilonsitue o kuciorax bubnuorexa [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuorexa [JOK
2.3 5 1 1
OCHOBAaHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
24 . 11 1 1
HEOPraHUYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuogudeckas cucrema xummueckunx 31emMeHToB /[. U. MenaeneeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaﬂ CBA3b. OKI/[C.]IHTCJH)HO-BOCCTaHOBHTeJII)HbIe pealculm



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

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema

bubmuoreka [JOK
3.1 ..
XHMHYECKHX diieMeHToB /1. 11 ! https://m.edsoo.ru/7f41837c
Menpnene-eBa. CTpoeHue
atoma
XUMHUYECKas CBA3b.
3.2 OKUCHUTEIIBHO- 8 bubmorexa [OK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6mmoreka [IOK
u 15
TOTO MO pasaety https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KIIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabublie | IIpakTuyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
Pa3nes 1. BemecTBo 1 XMMHUYecKHe peakIiuu
11 [ToBTOpenue u yrirybiaeHue 3HaHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPONUTHYECKAS! JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMUYECKUX 4 0 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo0.ru/7f41a636
OO1w1ast XxapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmsl. Cepa u eé 6 0 0 bubnmorexa [IOK
' PYHIbL--€P https://m.edso00.ru/7f41a636
COCZIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3ot, pochop u ux 7 0 1 Bubmmorexa [JOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XapaKTepUCTHKa XUMUIECKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIMHEHMS
Hroro no pazueny 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. Mera/iibl 1 X COeJMHEHUSA

. bu6nmoreka [JOK
A 4
3 Obmme cBOfCTEA METAIIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasnerny 3
PesepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJTMYECTBO YACOB I10 [TPOTPAMME 68



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
KoJsun4yecTBO 4acoB JIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero H3ydeHusi = oOpa3oBaTeIbHbIE
padoTsI padoThbI
pecypchbl

1 [Ipeamer xumuu. Posb xumuu B 1 0 0 bubmuorexa [JOK
JKU3HU UeaoBeka. Tesa 1 BelecTBa 06.09.2023 | https://m.edsoo.ru/ff0d210c

5 [ToHsaTHE 0 METOMAX MMO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMUU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTruyeckas padota Ne 1

3 «IIpaBuia paboTsl B 1abOpaTopuu u 1 0 1 bu6nmoreka [JOK
pUEMBI OOPAIICHHS C 13.09.2023 | https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTele BEMIECTBA U CMECH. 1 0 0 bu6mmorexa [IOK
CniocoObI pazaenenus cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTtrueckas padota No 2

5 «Pa3znenenue cmeceit (Ha mpumepe 1 0 0 bubmorexa LIOK

a . PrMED 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1

0 TOMBI H MOJTCKY B! 0 0 21.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHE 3JICMCHTBI. 3HAKU 1 0 0 bubmuotexa [JOK
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
IT 1

8 POCTBIC I CTTOAHBIC BEMeCTBa 0 0 28.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

bu6mmorexa [IOK

9 A - 1 0 0

TOMHEOMOTCKYIBPHOS yHeHHe 04.10.2023 | 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

3aK0H IMOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUUEcKas (hopmyJa.

bu6mmoreka [IOK

10
BaneHTHOCTh aTOMOB XUMHUYECKUX 05.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHUTEIbHAS aTOMHAs Macca.
11 OTHOCHTENbHAS MOJICKYJISIpHAs bubmorexa [JOK
YR 11.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 107151 XUMHYECKOTO bubmuorexa [JOK
3JIeMEHTa B COCIMHEHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommnuectBo BemectBa. Moiib. bu6mmorexa [IOK
Momnsiprast macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
14 ®OU3nUeCcKUe U XUMUYECKHUE SIBIICHHUS. bu6mmoreka [IOK
XuMuyeckas peakuus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBHs IPOTEKAHUS bubnuorexa LIOK
XUMHYECKUX PeaKIuit 25.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubmuotexa [JOK
XHUMHUYECKUE YPABHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruucnenust KoaudecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUAM bubmorexa LIOK
B yp N 08.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKIIHid
Knaccudukamnust XuMHIECKIX
18 €aKIMil (COeTUHEHNS, Pa3I0KESHUS bubmorexa [TOK
peard A > P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKJIoneaucT. O600IIeHNE U Bubmmorexa LIOK
H AT, u} 15.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas pabora Nel o Teme bubnuorexa LIOK
«BemecTBa 1 XUMUYECKUE PEAKITUIDY 16.11.2023 | https://m.edsoo.ru/ff0d4290



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
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecsh razos. Coctas

bubmuorexa [JOK

21 .K —
BOSyXa. RUCTOPOA = SJIEMEHT H 22.11.2023 | https://m.edsoo.ru/ff0d448e
npocToe BemiecTBo. O30H
dusnueckue U XUMAYECKUE
29 CBOICTBa KHCIIOpoAa (peakuu bu6nmoreka [JOK
okucneHus, ropenue). [lonstie 06 23.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIaX
CriocoO0bI MoTy4eHHs KHCIOpOo/ia B
23 11a00PaTOPUU U IIPOMBIIIIEHHOCTH bubmorexa HOK
patop p ' 29.11.2023 | https:/m.edsoo.ru/ff0d497a
[IpumeneHue Kucmopoia
TemnoBoii a3 ekt xumMudeckoi
24 peakuu, NOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHUU, IK30- 30.11.2023 | https://m.edsoo.ru/ff0d4790
U SHJIOTEPMUYCCKUX PEAKITUAX
Tormmso (HedTh, YrOIbL 1 METAH).
25 3ar SISHCIEI/IG(lI;OS yxa CIIOCOOBI Z:ro bubmorexa HOK
P AYxa, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
peIOTBPAICHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «ITonyyenue u coobnpanue bubmorexa HOK
Y p . 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/1a, U3yYCHUE €TO CBOWCTBY
97 Bonopox — 351eMeHT u IpocToe bu6mmorexa LIOK
BelecTBo. Haxoxaenue B mpupoe 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusnueckue U XUMUYECKHUE
28 cBolicTBa Bogopoaa. [Ipumenenue bubmorexa HOK
poda. 1 14.12.2023 | https://m.edsoo.ru/f0d4ddo
BOJIOpOJA
29 TlonsaTie o KUCIOTAX U COJISIX bubmorexa HOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0sI ToTy4ueHust BOJ0Opoa B

bu6muoreka [IOK

30 naboparopun 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpaxTruyeckas padota Ne 4 o reme

31 «ITonyyenue u cobupanue Bogopoaa bubmmorexa [OK

N ’ 27.12.2023 | https://m.edsoo.ru/ff0d4f42
U3y4EHUE €ro CBOMCTB»

32 ModnsipHblii 006EM Ta30B. 3aKOH bu6nuorexa LIOK
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIHYECTBA

33 BEIIIECTBA rasa Mo ero U3BeCTHOMY Bubmmorexa [JOK

. 10.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLIECTBA I 00BEMY
Brruncnenus 00bEMOB ra3oB 1o
34 YPaBHEHHUIO pEaKLUy Ha OCHOBE bubmorexa LIOK
. N 11.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOILICHUH Ta30B

35 dusnyeckre U XUMUYECKHIE bu6muoreka [IOK
CBOIICTBA BOMBI 17.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonsitue 06 bubnuoreka [IOK
WHAUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopaa xak pacTBOpuUTED.

37 HackliieHHbIe ¥ HEHACHIIIICHHBIE bubmuorexa [JOK
pactBopbl. MaccoBast 10J1sl BElIeCTBa 24.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTruueckas padota Ne 5 o Teme

38 «IIpuroToBiieHHE PACTBOPOB C bu6nmoreka [JOK
onpeIeNIEHHON MacCoBOM J101ei 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»

39 KontponbHas pabota No2 mo teme bu6nmoreka [JOK
«Kwucnopox. Bomopon. Boma» 31.01.2024 | https://m.edsoo.ru/ff0d6342
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Okcupl: cocTaB, KiaccuUKaIus,

bu6muoreka [IOK

40
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[Tony4yeHre u XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX H bubmmorexa [JOK
’ 07.02.2024 | https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUJIOB
42 OcHoBaHusI: cOCTaB, Kiaccuukams, bu6mmoreka [IOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [losydyeHne n XuMHU4eCcKue CBOMCTBA bu6mmorexa LIOK
OCHOBaHUI 14.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHue u XMMHUYECKHE CBOMCTBA bubmmorexa LIOK
KHCJIOT 21.02.2024 | https://m.edsoo.ru/ffOdfee?
Conu (cpenaue): HOMEHKIIATypa,
46 CHOCOéBl:I) HIE)JI ‘-I)eHI/IH XI/IMI/I‘-IZ(IZ)KI/IG bubmmorera [IOK
. y ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOIICTBa
[IpakTtrueckas padota Ne 6. Pemenue
47 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX 28.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI»
['eHeTHUECKas CBS3b MEXKTY
48 KJIACCAaMH HEOPTaHMYECKUX bubmorexa [TOK
. P 29.02.2024 | https://m.edsoo.ru/00ad9a50
COCIMHEHU I
49 O06o001IeHe U CUCTEMAaTH3aIUs bubnuorexa [JOK
3HaHUUN 06.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnmorexa [IOK
07.03.2024 | https://m.edsoo.ru/00ad9ela

coeqnuHeHmit"
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[TepBbie mOMBITKH KiTacCUPUKAITIT

bubmuorexa [JOK

°1 XHMITECKIX S1emenTo. Homstie o 13.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aK0H U
59 [Tepuonnueckas cuctema bubmuorexa [IOK
XUMHYECKHX d51eMeHToB []. 1. 14.03.2024 | https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuoael, TPy, TOATPYIIITEI bubmmorexa [JOK
20.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6nmoreka [JOK
saep. M3oronsl 21.03.2024 | https://m.edsoo.ru/00ada342
CrpoeHue 371eKTpOHHBIX 000JI0YEeK
55 aToMOB 3J1eMeHTOB [lepruoanaeckoit Bubmmorexa [JOK
27.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemnl JI. 1. MenaeneeBa
XapakTepucTHKa XUMHUIECKOTO
56 3JIEMEHTA 110 €T0 MOJ0KEHUIO B bubmuotexa [JOK
[Iepuonnueckon cucreme /1. U. 28.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproauyeckoro 3akoHa
57 JUISL PAa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muorexa [IOK
N. MenneneeB — y4€Hblid, negaror u 10.04.2024 | https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIIEKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHX AJIEMCHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 Nonnast xumudeckas CBsI3b bubmmorexa [IOK
17.04.2024 | https://m.edsoo.ru/00adac34
50 KoBaneHTHas mossipHas XUMUYECKast bu6nmoreka [JOK
CBS3b 18.04.2024 | https://m.edsoo.ru/00adaab8
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61 KoBanenTHas nenonsipas 1 bubnuorexa LIOK
XUMHUYECKasl CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmorekxa [IOK
62 CTeneHp OKUCICHIA L 25.04.2024 https://m.edsochI ru/00adae28
63 OKHUCIUTEITEHO-BOCCTAaHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakuu 01.05.2024 | https://m.edso0.ru/00adb076
bu6mmoreka [IOK
64 OKHCAHTCIIH 1 BOCCTAHOBHTCIIH L 02.05.2024 https://m.edsoclxI ru/00adb076
KontponbHas padota Ne4 o teme
65 «Ctpoenue aroma. XuMHYECKast 1 bubnmorexa [IOK
CBA3En 08.05.2024 | https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O600111eHUE U 1 bubmmorexa LIOK
cucTeMaTH3aIusA 3HaHuI 09.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepsubrIil ypok. O6001eHNE U 1 bu6nuoreka [JOK
cUCTeMaTu3aIus 3HaHUI 15.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PezepBHblil ypok. O6001eHue u 1 bu6mmorexa [IOK
cucTeMaTH3aIusA 3HaHUI 16.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hdara undposbie
TeMma ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero U3y4YeHH S oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Ilepnonnueckuil 3aK0H.

1 Ilepuonnueckas cucrema 1 0 0 bu6mumorexa [IOK
XUMHYECKHX deMeHToB Jl. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX DJIIEMEHTOB 1 0 0 bubmmorera LOK

) 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmmorexa [IOK
HEOPraHUYECKHUX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bujapl XuMu4uecKon CBA3U U THIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJIIMYECKHUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Knaccudukanus XuMHueckux

5 i 1 0 0
peakuuii o pa3IuyHbIM 19.09.2023
MpU3HAKaM
Konrtponsnas padora Nel mo reme

6 «IloBTOpEHUE U yriybieHue 1 1 0 bubmmorexa [IOK
3HaHUI OCHOBHBIX pa3/iesioB Kypca 20.09.2023 | https://m.edsoo.ru/00adbcb0
8 Kitacca»

[ToHsATHE O CKOPOCTH XUMUYECKON

7 eakiuu. [loHATHE O TOMOT€HHBIX 1 0 0 bubmmorexa [JOK

peartuti. 26.09.2023 | https://m.edsoo.ru/00adbe9a

N I'CTCPOIrCHHBIX PCAKIHAX
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[ouste 0 XUMHYECKOM
paBHOBecHU. DaKTOPBI, BIUSIOIINE

8 Ha CKOPOCTh XUMHUYECKON pEAKIINU bubmorexa HOK
P peakdl 27.09.2023 | https://m.edsoo.ru/00adc28¢c
1 MIOJI0KEHNUE XUMHUUECKOTO
paBHOBECHS
9 OKHCIUTEITBHO- bu6mmoreka [IOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 nccoranu. CHIBHBIE U cl1a0ble bubmmorexa [OK
a 1At 04.10.2023 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HNouuble ypaBHEHNS PEAKIINA bubmmorexa [OK
yp peakt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEACTaBICHUI bu6nmoreka [JOK
00 2IEKTPOIUTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLAINU
XMUMHYECKHE CBOMCTBA COJIEN B
13 CBeTe IIpeacTaBIeHUl 00 Bubmorexa ITOK
PeAt . 17.10.2023 |  https://m.edsoo.ru/00add8h2
AIEKTPOIUTUICCKON JUCCOIHAIIHI
14 [TousiTHE O TUAPOINU3E COJIEH bubmorexa LOK
P 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001eHne U cucTeMaTru3aIus bubmuorexa [IOK
3HAaHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[IpaxTuyeckas pabora Ne 1.
16 «Perrenue YKcoepuMeEHTAIbHBIX Bubmiorexa HOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
17 Kontponbnas padota Ne2 o teme bu6nmoreka [JOK
«DneKkTponuTUIecKas 31.10.2023 | https://m.edsoo.ru/00addecO
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JUCcoIanys. XUMHYECKHUE
pEaKLHK B paCTBOPAX»

OO01mas xapakTepuCcTHUKa

18 rajloreHoB. XMMHUYECKHE CBOMCTBA bubmorera [IOK
' 07.11.2023 | https://m.edsoo.ru/00addfe2
Ha TIpUMeEpe XJIopa
Xnoposogopon. ConsHa cIIoTa,
19 XIjIIMII/)IquCIiIHS cﬂBoﬁcEsﬂaH soinEHzle bubmmorexa HOK
» HOLY ’ 08.11.2023 | https://m.edsoo.ru/00adel104
NPUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonyueHnne CONISTHON KUCIIOTHI bubmorexa [JOK
y N 3 ’ 14.11.2023 | https://m.edsoo.ru/00ade348
U3y4CHHE € CBOWCTBY»
BbruuciieHus o ypaBHEHUSIM
21 XAMUYECKHUX pEeaKIiid, €CJIH OTUH bubmorexa HOK
peaiitu, A 15.11.2023 | https://m.edsoo.ru/00ade488
13 PCarcHTOB JIaH B U30BITKE
29 OO6m1as XxapakTepUCTUKA DJIEMEHTOB bu6nuoreka [JOK
VIA-rpynmnsr 21.11.2023 | https://m.edsoo.ru/00ade64a
AJTOTpOIHBIE MOIU(DUKALIH
23 cepsl. Haxoxenue cepsl u eé bu6nmnoreka [JOK
COEJIMHEHUH B PUPOJIE. 22.11.2023 | https://m.edsoo.ru/00ade64a
XHUMHUUYECKUE CBOMCTBA CEPBI
CepoBoaopoa, CTPOCHHE,
24 @Hznqefxgei xninqecxne Bubmmorexa [JOK
. 28.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHasi KMCIIOTA,
25 (I)Hsniecxug u xmfnqecxne Bubmorexa LIOK
. 29.11.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMCHCHHE
26 XUMHYECKUE PEaKIIUH, JISKAIINUE B bu6nmoreka [JOK
OCHOBE MPOMBIIIJIEHHOTO Crtocoba 05.12.2023 | https://m.edsoo.ru/00adec8a
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MOJTYYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsAI3HEHNE
OKpYKarolleu cpeasbl
COEIMHEHUSIMU CEPBI

Brruncnenue maccoBoy 10U

bubmuorexa [IOK

27
BBIXO/Ia TMIPOYKTa PEAKIINN 06.12.2023 | https://m.edsoo.ru/00adec8a
OO0mmas xapaKTepUCTHKA dJIEMEHTOB
VA-rpynnsl. A3oT,

28 acCIPOCTPAHEHHUE B IIPUPOC bubmorexa OK
pactpocIp PHpOZE, 12.12.2023 | https://m.edsoo.ru/00adeeab
(du3HYECKre U XUMUICCKUE
CBOIICTBa
AmMHak, ero pu3nvecKue u

29 XUMHUYECKHE CBOMCTBA, MOJyYCHHE Bubmmorera [IOK

’ Y 13.12.2023 | https://m.edsoo.ru/00adf004
U TIpPUMEHEHHUE
[TpakTrueckast padora Ne 3 o Teme
30 «ITomydyeHne amMmmuaka, H3yuCHHE bubmmorexa IOK
Y . > 1Y 19.12.2023 | https://m.edso0o.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas KucoTa, e€ hu3nvdecKkue bu6nmoreka [JOK
1 XUMHYECKHE CBOMCTBA 20.12.2023 | https://m.edso0.ru/00adf306
Hcrnons3oBaHue HUTPATOB U COJIEN
aMMOHHMSI B KQU€CTBE MUHEPATBHBIX

32 0o0peHuid. XUMHUYECKOe bubmorexa [TOK
YAODPEHIH: . 26.12.2023 | https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAFOIICH CPeIbI
COCTMHEHUSIMU a30Ta
®ochop. Oxeun dhocdopa (V) u

33 docdopHas kucnora, pusndeckue bubnuotexa [JOK
1 XUMUYECKHE CBOMCTBA, 27.12.2023 | https://m.edsoo.ru/00adf68a

HOJIyYeHHE
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HcnonwzoBanue pocdaToB B
KauCCTBC MUHCPAJIBbHBIX

bu6mmoreka [IOK

34
yA00peHuid. 3arpsi3HeHHEe 09.01.2024 | https://m.edsoo.ru/00adfc20
OpUPOAHOH cpenbl pocdaramu
Yraepon, pacrpocTpaHeHUE B
35 npu I(:nze[ (E)mnlt){ecxll)/le u bubmorexa [IOK
PHpOIE, . 10.01.2024 | https://m.edsoo.ru/00adfd9c
XAMHUYECKHE CBOICTBA
Oxcunsl yraeposa, ux Gu3ndecKkue
A XUMHUYECKHUE CBOICTBA.
36 DKOJIOTHYECKHUE TTPOOIEMBI bubmmorexa [OK
P ’ 16.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHJIOM YTJIEpoa
(V)
37 VYroapHas KUCIIOTa U €€ COn bubmorexa TOK
17.01.2024 | https://m.edsoo.ru/00ae006¢
[Ipaktuueckas padota Ne 4 o Teme
38 "[losryyeHne yriaekucioro rasa. bubmumorexa [IOK
KauectBenHnas peakuus Ha 23.01.2024 | https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
[TepBOoHaYaIbHEIC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmorexa [OK
P 24.01.2024 | https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTIepoaa
40 Kpemuuii u ero coequHeHUs bubmorexa [OK
P A 30.01.2024 | https://m.edsoo.ru/00ae080a
[Tpaktruueckas padota Ne 5.
41 Pewienne skcniepuMeHTaNbHBIX bu6mumorexa [IOK
3a1a4 1mo TeMe «BakHeiiime 31.01.2024 | https://m.edsoo.ru/00ae0bf2

HEMCTAJJIBI U UX COCANHCHUA»
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KontponbHas pabota Ne3 no teme

42 «Baxxnenmume HeMeTauIbl U UX bubmmorexa [JOK
06.02.2024 | https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO6m1as XxapaKTepUCTHKA
XUMHUUYECKUX DIJIIEMEHTOB —

43 MeTaJuToB. MeTaiindeckast CBsI3b U bubmuorexa [IOK
MeTaJUTMYecKasi KpucTajuinueckas 07.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. PU3n4YeCKUe CBOKCTBA
METAJIJIOB
XUMHYECKHUE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN DS, bubmorexa LIOK

P " P 13.02.2024 | https://m.edso0.ru/00ae1156
HANPSDKEHUH METAIJIOB
OO6mHe crocoObI MOTyYEHHUS
MeTaioB. CiuiaBel. Beraucienus
45 10 YPaBHEHUSIM XUMHUYECKUX bubmorexa LIOK
oe . 14.02.2024 | https://m.edsoo0.ru/00ae1156
peaKIuii, eciii OJIMH U3 PeareHTOB
COJICPKUT IPUMECH
46 IousiTHE O KOPPO3UHU METAIIIOB bubmorexa [OK
PP 20.02.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK

47
[enourpie MeTa bl 21.02.2024 = https://m.edsoo.ru/00ael4b?2

48 OKcHUIBI U THAPOKCH]IBI HATPUS Bbu6muoreka [IOK
KaJus 27.02.2024 | https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMENBHBIE METAILITBI — bu6nuoreka [IOK
KaJIbIIUA U MarHUl 28.02.2024 | https://m.edsoo.ru/00ael15e8

50 Baxueiimme coe JUHEHUA KAJIBIIAS Bubmorexa IIOK

A H 05.03.2024 | https://m.edsoo.ru/00ael5e8
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O0001IeHNE U CUCTEMATH3 AN

>1 3HAHUHN 06.03.2024
52 JKECTKOCTH BOJIBI M1 CLIOCOOBI €€ bu6mmorekxa [IOK
YCTpPaHECHUS 12.03.2024 | https://m.edso00.ru/00ae1886
[Tpaktrueckas padorta Ne 6 o Teme
53 "YEcTKOCTh BOABI U METOBI €8 bubmmorexa [OK
\ 13.03.2024 | https://m.edsoo.ru/00aelaed
yCTpaHeHUs
. bu6nmoreka [JOK
>4 AioMHHHH 19.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCUA U bubnuorexa LIOK
THJIPOKCUA 20.03.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
% Keneso 02.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuIpl, THAPOKCUIIBI B COTTH bu6nuoreka [JOK
xene3a (1) u xenesa (1) 03.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0001IEeHne U CHCTEMATH3 AN
3HAHUI 09.04.2024
[TpaxTrueckast padorta Ne 7.
59 Pemenue skcriepruMeHTaIbHBIX bu6nuoreka [JOK
3aaa4 1o teme «BaxHeimue 10.04.2024 | https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COEIMHEHUS
Brraucnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIINi, €CITH OJTHH
60 U3 PEareHTOB J]aH B N30BITKE WU bu6mumorexa [IOK
COJICPKUT IpUMeCH. Berunciienus 16.04.2024 | https://m.edso0o.ru/00ael1750

MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakuuu



https://m.edsoo.ru/00ae1886
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

O0001IeHNE U CUCTEMATH3 AN

61 3HAHUHN ! 17.04.2024
Konrponsnas padora Ne4 o reme
62 «Baxmueiilue MeTamIbl U UX 1 93.04.2024
COEIMHEHUS»
63 BemectBa u Mmarepuaisl B 1 bu6nuoreka [JOK
MOBCETHEBHOM KU3HU YEIOBEKA 24.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bu6nmoreka [JOK
OKPY’KaOIIEeH CpeIbl 30.04.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perenuu 1 bubnuorexa LIOK
HKOJIOTHYECKUX MPOOIIEM 01.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHNIE 1 1 bu6nmoreka [JOK
cucTeMaTH3aIysI 3HAaHUHN 07.05.2024 = https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O6001eHIE 1 1 bu6nuoreka [JOK
cuUcTeMaTH3alus 3HaHUI 08.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepaHblil ypok. O600111eHue 1 1 bu6mmorexa [IOK
cUCcTeMaTH3alusA 3HaHHUI 14.05.2024 | https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kiacc/ 'abpuensn O.C., Octpoymos WU.I'., Cnankos C.A.,
AxnmonepHoe obmectBo «M3narensctBo «IIpocBemieHne»
* Xumus, 9 kinacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxmmmonepHoe obmiectBo «M3aarensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA
Beenurehttps://iro-49.ru/wp-content/uploads/2023/04/Xnmusi-6a30BbIiA-ypPOBEHbD.

-Peanuzanus-TpedoBanuii-OI' OC-0CHOBHOT0-00111€T0-00pa30BaHus.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Beenurehttps://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






