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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma 1Mo XMMUU Ha YPOBHE OCHOBHOT'O 0O0IIIET0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OOO, a takke Ha OCHOBe GeaepalbHON
paboueii mporpaMMbl BOCIIUTAHUS U C YIETOM KOHIIETIINH TPENoIaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepaunu.

[Iporpamma 1o XMMHUHM JaéT TpPEACTaBICHHWE O IIENAX, OOmel crparernu OOy4eHus,
BOCIIMTAHUA U Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHM Yy4eOHOrO MpeaMeTa, yCTaHABIUBAET
00s13aTenbHOE TIPEIMETHOE COJEepKAHUE, MPEIyCMAaTPUBACT paclpe/elieHne ero mo Kjiaccam u
CTPYKTYPHUPOBAHUE T10 pa3jiejaM U TeMaM MPOTpaMMBbI 110 XUMHUH, ONIPEEIsAeT KOJIMUECTBEHHbBIS
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJEP)KaHUS, PEKOMEHIYEMYIO0 IIOCJIEI0BaTEIbHOCTh
W3YYEHUS XUMHUHU C y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, TOTUKH Y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOKHOCTH MpeaAMeTa s
peanu3anyy TpeOOBaHHMI K pe3ysbTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTeNbHOM MPOrpamMMbl Ha
YpOBHE OCHOBHOT'O 0011IeTO 00pa3oBaHMs, a TaK)Ke TPeOOBaHUI K pe3ybTaTaM 00ydeHUsT XUMUHU
HAa YypOBHE LeJell W3ydeHHs NpeaMeTa W OCHOBHBIX BHJOB YyueOHO-IIO3HABaTEIbHON
JeSITeIbHOCTH 00YUaIOIIEerocs 10 OCBOCHUIO YUEOHOT0 COlepIKaHMs.

3HaHUE XUMHH CIYXHUT OCHOBOU [T (POPMUPOBAHUS MHUPOBO33PEHHS 00YJAIOIIETOCS, €ro
MPEJICTaBICHUIA O MaTepUAIbHOM €/IMHCTBE MUPA, BAKHYIO POJIb UTPAOT (hOpMUPYEMbIE XUMHUEH
MIPEJICTaBICHHS O B3aUMONPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss TI00albHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHS YelOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTHUECKOM, THILEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alliii  BO3MOXKHOCTEH Ml camMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111eil 1 PyHKIIMOHAIBHOIN rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUYaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEILHOM  y4eOHOW  ACSATENHHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATENILCKUX YMEHHUI, HEOOXOJUMBIX KaKk B IIOBCEAHEBHOM JKM3HM, TaK U B
po(hecCHOHATLHOM IS TEIILHOCTH,

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBHI IIEJIOCTHOTO
B3TJIsAJIa HA €IMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATArlOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YJarOIIUXCS;

cHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAyYHBIM
3HaHHUSM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIAJ] B JKOJOTHYECKOE OOpa3oBaHUE
o0ydJarouuxcsi.

JlanHble HampaBiieHHs B OOy4eHHH XUMHUHU 00ECNeUYHMBAIOTCS CIEHU(UKON COAepKaHUS
y4eOHOro TpeaMeTa, KOTOPBIA SBISCTCS TMEJArOTHYeCKd aJalTUPOBAHHBIM OTPaKCHHEM
0a30BOI HAYKU XMMHH HA OMPEACIEHHOM dTare e€ pa3BUTHA.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OIIETO OOpa30BaHMS OPUEHTHPOBAH HA OCBOCHHUE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYAIBHBIX OHATUN XMMHUHU, OCHOB HEOPraHUYECKOW XMUMHU U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MMOHSATUN OPTaHUIECKON XUMUH.

CtpyKTypa conep:kaHusi MPOrpaMMbl MO0 XMUMHH CHOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
nonxona k e€ mizydenuro. CopepkaHue CKJIQIbIBAETCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM
AJIIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XuMHUueckod peakuuu. OO0e 3TH CHCTEMBbI
CTPYKTYpPHO OPraHW30BaHbl MO MPUHIUIY MOCIEAOBATEILHOTO Pa3BUTHS 3HAHWW HA OCHOBE
TEOPETUUECKUX NPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonuueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHS O CTPOCHHH aToMa U XUMHUYECKOH CBSI3H;

— IPEJCTABICHUN 00 ANEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PAaCTBOPaX.

TeopeTnueckue 3HAHUS PAcCCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEOBATEILHO OT OJHOTO YPOBHS K JIPYromy,
BBINONHSAS (YHKIUM OOBSICHEHHUS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOTYUYEHHS U3y4aeMbIX BEILECTB.

OcBoeHue mpoOrpamMMbl IO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHMUIO TPEACTABICHUS O
XMMHYECKOW COCTABJISIIOIIEH HAay4YHOM KapTUHbI MHUpa B JIOTUKE €€ CHCTEMHOW MPHUPO/IBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJlaM ITO3HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW U3 paHee W3YYCHHBIX YUYeOHBIX MPEeIMETOB:
«Oxpyxarommii Mup», «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJ1accy.

[Tpu u3yyeHnn XUMUHN NPOUCXOAUT (OPMUPOBAHHUE 3HAHUN OCHOB XMMHUECKON HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATENIbHOCTH YelIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJbTYpbI. 3ajauya y4eOHOTO IMpeIMeTa COCTOUT B (POPMHPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIIMX ()AKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIO’)KEHUHM, JOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, sS3bIka HAyKu, B
MPUOOIIEHNH K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMUYECKUX peaklnid, B
(GopMHpOBaHMM U Pa3BUTHM IIO3HABATEIBHBIX YMEHMH M HMX NpPUMEHEHMH B Yy4eOHO-
MI03HABATEJILHOM U yueOHO-UCCIIE0BATENIBCKOM 1eATebHOCTH, OCBOCHUH MpaBMJl O€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHs Ba)XHOE 3HAUYCHHE
nproOpeny Takue 1ed, Kak:

— (popMHpOBaHUE MHTEIIEKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSATEIbHOMY IPUHATUIO PEIIEHUH, CIIOCOOHOM ananTHpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

— HamnpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMaTHYECKOe MpHOOIIeHHe Oo0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJbHOM  JIEATEJIBHOCTH,  HAyYHbIM  METOJaM  IO3HaHuS,
(bopMUPYIOIITIUM MOTHBALIMIO U Pa3BUTHE CTIOCOOHOCTEN K XUMHUH;

— obecrieueHne YCJIOBHH, CIOCOOCTBYIONIMX TMPUOOPETEHUIO OOYYAIOIIMMUCS OTIbITa
pa3sHOOOpa3HOM JesATEeIbHOCTH, MO3HAHHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3JINYHBIX BUIOB JESITEIbHOCTH;

— (opmupoBanue o61mel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YyHClie YMEHHH OOBSCHATH M OLICHHWBATDH SIBICHUS OKPYXKAIOLIEro MHUpa, MCIOJb3Yys 3HAHUS U
OTBIT, TMOJYYCHHbIE TPU M3IYYEHUH XUMHUHU, MPUMEHATh HMX MpPH pEIIeHUU NpodieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

— (opmMupoBaHue y 00y4yaronuxcs ryMaHUCTHYECKUX OTHOUICHHM, TOHUMaHUs [IEHHOCTH
XUMUYECKUX 3HAHUM A BBIPAOOTKU HKOJIOTHUECKU LIEIecO00pa3HOro MOBEACHUs B ObITY U
TPYOBOM JEATEIBHOCTH B LIENAX COXPAHEHMsI CBOETrO 3J0POBbS M OKPYXKAIOWIEW MPUPOIHOU
Cpelbl;

— pa3BHUTHE MOTHUBAIIUHU K 00yUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduIis ¥ HaPaBICHHOCTH AaJbHEUIIET0 00yUeHHs.

OO1ee 4ncio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, coctaBiseT 136 yacos: B 8 kiacce — 68 gacos (2 yaca B Heseno), B 9 kimacce — 68
gyacoB (2 4yaca B HEJIEIIO).






COJEPXAHUE OBYUYEHUSA

8 KJIACC

I[epBoHaYaNbHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Pons XxuMuM B JXM3HM 4yenoBeKa. XUMHUs B cucteMe HayK. Tena u BemectBa. dusnueckue
CBOMCTBA BEIIECTB. ATperaTHoe cocTossHUE BeulecTB. [IoHATHE 0 METOaX MO3HAHUS B XUMHUU. YUCTBIE BEIIECTBA U
cMmecu. CriocoObl pa3ielieHus: CMeceu.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUEe 371eMeHTbl. CHMBOJIBI XMMUYECKUX 3JIeMEeHTOB. IIpocTele M cioXkHBIE
BeIIeCTBA. ATOMHO-MOJICKYJISIPHOE yUCHHE.

Xummaeckas popmyna. BaJeHTHOCTF aTOMOB XUMHUYECKIX JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTABA BEIIECTB.
OTtHocuTenbHasg aTroMHas Macca. OTHocuTeNnbHas MOJIEKyJspHas Macca. MaccoBas A0S XUMHUYECKOTO 3JIEMEHTa B
COEMHEHUU.

KomnuectBo BemectBa. Moabs. MossipHast Macca. B3auMOCBS3b KOJIMYECTBA, MacChl M YHCIIA CTPYKTYPHBIX
eIMHHUI] BeuecTBa. Pacuérel o hopmynamM XUMHUECKUX COCAUHEHUIA.

Om3nUecKue W XUMHYECKUE SBICHUSA. XUMHUYCCKas peakius W e MpH3HAKH. 3aKOH COXPAHCHUS MacChI
BelIecTB. XUMU4eckrue ypaBHeHUs. Kiraccuduranms XUMHUYECKUX peaknuil (COCTUHEHUS, pa3IOKCHUS, 3aMCIICHHS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IIOCYHOH, MpaBWiIaMH pPa0OTHI B JIA0OpaTOpUH W TpuUEMaMu OOpaIIeHus C
mabopaTOpHEIM 000PyIOBaHHEM, U3yUCHHE U ONMCaHWe (HU3WIECKIX CBOWCTB 00Pa3IOB HEOPTaHMYECKHX BEIIECTB,
HaOmoneHne Qu3nueckux (IUIAaBJICHHE BOCKA, TasHUE JbJa, PACTUpaHHe caxapa B CTYINKE, KUIEHHE ¥ KOHJCHCAIUs
BOJBI) U XMMUYECKHX (TOpEHHE CBEUHM, MPOKAIMBAHUE MEAHOH MPOBOJOKH, B3aUMOAEHUCTBHE MeJa C KHUCIOTOM)
SIBIICHUH, HAONOJCHWEe W OIMCAaHWE TMPH3HAKOB IIPOTEKAHMs XHMHUYECKHX peakuuil (pasjoXeHHne caxapa,
B3aMMOJICHICTBHE CEpPHON KHCIIOTHI C XJIOpHIOM Oapws, pasnoxkenne ruapokcuna menu (ll) mpm HarpeBanum,
B3amMoJieiicTBre kene3a ¢ pactBopom conmu Meau (Il), m3ydeHume crmocoOOB pasneneHus CMeced: ¢ MOMOIIBIO
MarHuTa, (pUIBTPOBaHUE, BEHIMAPUBAHUE, MUCTHIUIAIUSA, XpoMmarorpadus, MpoBEeICHHE OYUCTKH IMOBAPECHHON COJIH,
HAOJIOICHNE U OIMCAaHKE PE3YNIbTAaTOB MMPOBEACHHUS OIBITA, WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHUSI MacChl, CO3JaHNe
Moienielt MOJIeKy (IapoCTeP>KHEBBIX).

BaskHeiiluue npeacTaBuTe I HEOPraHM4eCKNX BellecTB

Boznyx — cmech ra3oB. CoctaB Bo3ayxa. Kucimopom — aleMeHT U mpocToe BemmecTBo. HaxokaeHne Kuciopoia
B TIpUpo/Jie, pU3nvecKue U XMMHUeCKHe cBoicTBa (peakuuu ropenus). Oxcunpsl. [Ipumenenne kucnopoaa. CrocoOs
MOJIyYCHUsT KHUCJIOpPOAa B JabopaTopuu W MPOMBINUICHHOCTH. KpyroBopor kwuciopoma B mpupoge. O30H —
AJUTOTPOITHAS MOTUBHUKAIIAI KACIOPO/Ia.

TenmoBoit 3pPeKT XuMHUIECKOI peakIii, TS PMOXIMHYECKIE YPAaBHEHHUS, IK30- H SHIOTEPMHUYECKIE PEAKIIHH.
TorumBo: yroms 1 MeTaH. 3arps3HeHHe BO3/yXa, yCUIEHHE ITApPHUKOBOTO 3 deKTa, pa3pyleHne 030HOBOTO CIIOS.

Bonopox — anemeHT M mpoctoe BemecTBo. HaxoskieHue Bojiopoaa B mpupone, pU3n4eckue U XMMHUYECKHE
CBOMCTBA, MPAUMEHEHHE, CIIOCOOBI morydeHust. KHcimoTs! u comm.

MoutsipHbIid 00bEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPaBHEHUSM.

®dusnueckue cBoiicTBa BoJbl. Boja xak pactBopurens. PacTBopsl. HachlieHHbIE 1 HEHACHIILIEHHBIE PACTBOPEL.
PactBOopuMoOCTh BemecTB B Boje. MaccoBast Jomsl BeLlECTBAa B pacTBOpe. XUMHUUECKHE CBOMCTBA BOAbl. OCHOBaHMUS.
Pomb pacTBOpOB B mpHpoae W B KXU3HHU 4eloBeKa. KpyroBopoT BoAsl B mpupoze. 3arps3HEHHE MPHPOTHBIX BOJ.
OxpaHa 1 0YMCTKA IPUPOTHBIX BOJ,.

Knaccudukanus neopranmueckux coenuHeHnid. Oxcuapl. Kiaccngukanmst okcumoB: coseoOpasyromnye
(ocHOBHBIC, KHCIIOTHBIE, aM(QOTepHBIE) U HecoaeoOpa3yronme. HomerkinaTypa okcnoB. Pu3ndeckie U XUMAICCKHE
cBoiicTBa OKCUI0B. [lomyyeHnue okcuaoB.

OcHoBanwust. Kiaccudukanus ocHOBaHMH: IIENOYH U HEPACTBOPUMBIE OCHOBaHUs. HOMeHKIaTypa OCHOBaHUIA.
duznyeckue 1 XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHne ocHOBaHUM.

Kucnortel. Knaccudukanus xucior. Homenknarypa kucnor. dusnyeckne u XMMHUUECKHE CBOWCTBA KHCJIOT.
Psapn aktuBnoctr MetamnoB H. H. bekerosa. [lonyuenne Kucnor.

Comu. Homenkmnatypa coneii. uzndeckne 1 XuUMAdIeckne CBoHCTBa coneil. [lomyduenne corneit.

I'eHeTHueckas cBA3b MEXIy KJIJaCCaMU HEOPTaHUIECKUX COCTUHCHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeeIeHUE CO/IEpXKaHMUsI KUCIOpo/ia B BO3AYyXe, ITOJydeHHe, cOOMpaHue, pacro3HaBaHue U
M3ydeHHe CBOWCTB KHCIIOpOJa, HaOIroAeHNEe B3aNMOICHCTBHS BEIIECTB C KMUCIOPOIOM M YCIOBHS BO3HHUKHOBEHUS U
MIpeKpaIieHus] TopeHus (Mokapa), O3HAKOMJIEHHE C 0o0pa3laMH OKCHIOB U OIHCAaHHE WX CBOWCTB, IOJIyYeHHE,
cobupaHue, paclo3HaBaHUE W M3yUCHUE CBOHCTB BOAOpONa (TOPEHHUE), B3aUMOJCHCTBIE BOJAOPO/IA C OKCHIIOM MEIU
(I1) (BO3MOXKHO WCHOJB30BAaHUE BHICOMATEPHAIOB), HAOIIO/JEHHE OOpa3IOB BEIIECTB KOIHUYECTBOM | MO,
HCCIIeIOBaHNE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IMYHOW PAaCTBOPHMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C
ONpeNIeIEHHON MaccoBOM J0yieli pacTBOPEHHOTO BEIECTBA, B3aWMOJACWCTBHE BOABI C MeTaljgamMHu (HATpHEM H
KaJbIieM) (BO3MOXKHO FCIIONIb30BaHHE BUACOMATEPUANOB), HUCCIEIOBaHHE O0Opa3loB HEOPTaHWYCCKUX BEICCTB
pa3TMYHBIX KIAcCOB, HAOMIOIACHWE M3MECHEHHUS OKPACKH MHIWKATOPOB B PACTBOPAX KHUCIOT U INENOYCH, U3yUCHHE



B3aumoeicTBust okcuaa menu (1) ¢ pactBopoM cepHON KHCIOTHI, KUCIOT C METAJIaMH, PEaKUid HEeHTpamu3alum,
MOJly4YEHHE HEPaCTBOPHUMBIX OCHOBAaHHWM, BBITECHEHHE OJHOIO MeTaliaa APYrMM M3 PacTBOpa CONH, PELICHHE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BajkHel e KJ1accbl HEOPraHU4ECKUX COCIUHEHUI.

Hepunonnueckunii 3akon n Ilepuommveckass cucrema xummyeckux 3jaemeHToB JI. WM. MenpeneeBa.
CrpoeHue aToM0B. XuMH4ecKas cBA3b. OKHCIUTE/ILHO-BOCCTAHOBHTEIbHbIC PEAKIIUU

IlepBble MOMBITKM KIACCH(UKAMNA XUMHYECKHX 3JIEMEHTOB. [IOHATHE O Tpymmax CXOJHBIX 3JIEMEHTOB
(WeNoYHBIE M IIEJOYHO3EMENIbHBIE METAJUIbl, TaJIOTeHbl, HMHEPTHBIC Tra3bl). OJIEMEHTHI, KOTOpble 00pa3yloT
am(oTepHbIe OKCHJIBI 1 THIPOKCUIBI.

Ilepnonuueckuii  3akoH. Ilepuoguueckass cucrema xumuyeckux onemeHtoB . WM. Menneneesa.
Kopotkomnepruonnass u mmHHONIEpHoaHas ¢opmsl [lepmommdeckoir cucTeMbl XUMHYecKux dmementoB J[. U.
Menneneesa. Ilepuoabl u rpynmbel. @OU3HUECKUl CMBICT MOPAAKOBOIO HOMEpa, HOMEPOB MEpUOJa U TPYIIEI
JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xummuueckux 31eMeHToB [lepuoanyeckoit cuctemsl J{. M. MenneneeBa. XapakTepHUCTHKa XUMHYECKOTO
3JIeMeHTa 1o ero noJyioxkeHuto B [lepuonuueckoii cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaJiyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIMYECKUX M HEMETAUTNIESCKUX
CBOMCTB IO TPYIIaM U MEPHOAAM.

3nauenue Ilepuoauueckoro 3akoHa u Ilepuonuueckoil CHCTEMbl XUMUUYECKHX 3JIEMEHTOB JUIA Pa3BUTHS HAyKU
u npakTuku. J. 1. MenaeneeB — yu€Hblil U rpaXKIaHNH.

Xumndeckast cBa3b. KoBaneHTHas (MOJsIpHAs W HEMOJSIPHAs) CBS3b. DJIEKTPOOTPHIATEIBHOCTh XUMHUIECKUX
aneMeHTOB. MloHHas CBs3b.

Crenenp  okxucieHus.  OKHCIMTENBbHO-BOCCTAHOBMUTENbHBIE  peakuuu. IIpomeccsl  okucieHuss
BoccTaHOBIEHUS. OKHCIUTENN W BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenm:

n3y4eHue 00pas3loB BEIIECTB METAJUIOB M HEMETAIIOB, B3aHMMOJICHCTBHE TMJIPOKCHIA IIMHKA C PAacTBOpaMH
KHCJIOT U ILEN0YeH, IPOBEACHUE ONBITOB, MIUTIOCTPUPYIOIIKX IPUMEPBI OKUCIUTEIHO-BOCCTAHOBUTEIbHBIX PEAKIUN
(ropeHue, peakiuu pa3iokKeHHsI, COSTMHEHU).

Mesicnpeomemnuie ceazu

Peannsanuss MeXNpeAMETHBIX CBSI3ed IpPU H3Yy4YEeHMH XHMHUM B 8 KJacce OCYIIECTBIAETCS Yepes
UCIIONIB30BaHNE KakK OOIMMX E€CTECTBEHHO-HAYYHBIX MOHSITHH, TaKk W MOHATHH, SBISIONIMXCA CHUCTEMHBIMHU JUIS
OTJICJIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmne ecTecTBEHHO-HAy4YHblE TIOHATHS: Hay4HbIH (DakT, rumores3a, TEOpHs, 3aKOH, AaHalW3, CHHTE3,
KIaccH(pUKaIys, epuoJMIHOCTb, HAOIIOICHNE, IKCIIEPUMEHT, MOAEINPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBJICHHE.

®dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH], U30TOIBI, PaIHOAKTUBHOCTb, MOJIEKYJIA,
QJIEKTPUYECKUN 3apsijl, BELIECTBO, TeJNO, 00bEM, arperarHoe COCTOSHUE BEIECTBA, ra3, (U3NUECKHUEe BEIMYHHBI,
€IMHUIIBI U3MEPEHHU S, KOCMOC, TNIaHETHI, 3B€3/1bl, CoHIIE.

Buonorus: ¢porocunTes, ApIxanue, buocdepa.

I'eorpadus: atmoctepa, runpocdepa, MUHEPAIbL, TOPHBIE IIOPOBI, IOJIE3HbIE HCKOMAEMbIE, TOIUINBO, BOJHbIC
pecypesl.

9 KJIACC

BemecTBO M XUMHYecKasi peaKIus

[leprnonnueckuii 3axoH. Ilepmonmueckas cucremMa xumudeckux anemeHToB Jl. 1. MenneneeBa. CtpoeHmue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHMHU CBOMCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KANUs, KalblUs U
HX COCIUHEHUN B COOTBETCTBUU C MOJIOXKEHUEM IEMEHTOB B Ileproanyueckoil CHCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHne BellecTBa: BHUIBI XMMHUYECKON CBS3U. THIIBI KPUCTAJUIMYECKUX DEHIETOK, 3aBUCHMOCTH CBOMCTB
BEILECTBA OT TUIIA KPUCTAININYECKON PEIIETKY U BUAA XUMUUECKOM CBSA3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BELIECTB. XMMHUYECKHE CBOMCTBA BEUIECTB, OTHOCSIINXCS
K pa3InYHbIM KJIaCCaM HEOPraHWYECKUX COeIMHEHUN, TeHeTHYeCKas CBsI3b HEOPIaHUYECKHUX BEIECTB.

Knaccudukanus XxuMHUYeCKHX peaklidi MO Pa3IMYHBIM IpPH3HAKaM (M0 YHCIy U COCTaBy y4acTBYIOIIMX B
pEaKIUH BEIIECTB, 1O TEINIOBOMY 3(QEKTy, MO M3MEHEHHIO CTEIIEHEH OKHCIICHHS XHMHYECKHX JJICMEHTOB, MO
00paTIMOCTH, TI0 YUaCTHIO KaTalln3aTopa). DK30- U SJHIOTEPMUIECKUE PEAKINH, TEPMOXUMHUUCCKUE YPAaBHEHHUSL.

[TonsiTHe 0 cKOpoCTH XMUMHUYECKOH peakiuy. [loHsTHE 00 00pPaTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEaKIMsIX.
Ilonatue 0 rOMOreHHBIX U TeTEPOreHHBIX peakuuax. Ilonarue o xaranuse. IloHSATHE O XMMHUYECKOM PABHOBECHU.
DaKTOPBI, BIUAIOIHUE HA CKOPOCTh XMMHYECKON PEAKIIMH U TOJIOKEHHE XUMUYECKOTO PABHOBECHSL.

OKHUCITUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JCKTPOHHBIA OaJaHC OKHMCIMTEIbHO-BOCCTAaHOBUTEIHHOM
peakuu. CocTaBleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUl C HCHOIb30BAHUEM METOAA
9JIEKTPOHHOTO OajaHca.

Teopust MEKTPONUTHUECKON AUCCOLMAINN. DIEKTPOIUTHI M HEdNEKTPOIUTH. KaTHOHBI, aHHOHBI. MexaHn3M
JIUCCOIMALIMY BEIIECTB C PAa3IUYHBIMHA BHAAMHM XUMHUYecKod cBsa3u. CreneHp nuccoruanuu. CuibHble U cialble
JNEKTPOIUTEI.



Peakuun moHHOTO OOMeHa. YCJOBHsI NPOTEKaHWS PEaklMi HMOHHOTO OOMEHa, IOJIHbIE U COKPalIEHHBIE
MOHHBIC YpaBHEHHs peakiuii. CBONHCTBa KHUCIIOT, OCHOBAaHUH M COJIEH B CBETE NMPEACTABICHUN 00 3IEKTPOTUTHIECKON
nuccoranuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHATHE O THApOIN3E comneil.

Xumuueckuil IKCnepuMenm:

03HAKOMJICHHE C MOJEITISIMU KPHCTAJUTMYECKUX PEIIETOK HEOPTAaHUIECKUX BEIIECTB — METAJUIOB M HEMETAIUIOB
(rpacdhuta W anmmasa), CIOXKHBIX BEUICCTB (XJIOpHIA HATpPHUs), MCCICTOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOM
peakLuy OT BO3JECUCTBUS Pa3IMYHbIX (haKTOPOB, UCCIEAOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, Mpoliecca
JIUCCOLMALNM KUCIIOT, IefoYeld W cojed (BO3MOXKHO HCIIOJIb30BaHHE BHJECO MAaTepHajioB), NMPOBEICHHUE OIIBITOB,
WITIOCTPUPYIOIIMX IPU3HAKK MPOTEKaHMs peaknuii MOHHOrO oOMeHa (00pa3oBaHHME OCalKa, BBIJEICHHE TIa3a,
00pa3zoBaHUE BOJIBI), ONBITOB, MILTIOCTPUPYIOMINX MTPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH (TOpeHue,
peaKIuy pa3IoKeHHUs], COETMHEHHsT), PaCIIO3HABAaHUE HEOPIaHUYECKHUX BEIIECTB C ITOMOIIBIO0 KAYeCTBEHHBIX PEaKIUi
Ha MOHBI, peIlIeHNe SKCIIEPUMEHTAIBHBIX 3a1a4.

HeMmeTtasibl 1 MX coeTnHEHUsI

OObmrast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHBIC CTENEHH OKHCICHUS.
Crpoenne u (U3MUYECKHE CBOMCTBA IMPOCTBHIX BEIIECTB — TaJOr€HOB. XMMUYECKHE CBOMCTBA Ha IPHMEpE XJIOpa
(B3aMMOZCHCTBHE € METaulaMM, HEMETaJulaMH, InenodaMu). Xiopoomopod. ComnsHas KHCIOTa, XUMHYECKHE
CBOICTBA, IOJIyd€HUE, NpuUMeHeHue. JlelicTBHe XJIopa M XJIOPOBOJOPOAA Ha OpraHu3M 4eloBeka. BakHeimue
XJIOpUJbI U UX HAXOXKACHUEC B IIPHUPOJC.

OObmast xapakrepuctuka 3meMeHToB VIA-rpynmsl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEePHBIC CTEICHU
okucieHus. CrpoeHne u (U3MYECKHE CBOIMCTBA MPOCTBIX BEIIECTB — KHCIOpOJa M CEPBl. AJUIOTPOIHBIC
MoJu(UKalMKM KUCIOpoJa M cepbl. XHMHUYecKHe cBolcTBa cepbl. CepoBomopox, crpoeHue, Qusndeckue u
XUMHUecKHe cBoicTBa. OKCHIBI cephbl KakK IPEJCTaBUTENN KUCIOTHBIX OKCHIO0B. CepHas KHCIO0Ta, QU3NYECKHE H
XIMHAYECKHe CBOMcTBa (00IIMEe Kak IPEeICTaBHTENS KiIacca KUCIOT W crhernuduyeckne). XUMUYECKHE PEaKIHU,
JIeKAIe B OCHOBE IPOMBIIUICHHOIO CHOC00a MOMy4eHHs cepHON Kuciotsl. IIpuMmeHeHne cepHoil kucnotel. Comn
CepHOIM KHCIIOTBI, KaueCTBEHHAsl peakius Ha cynbpar-uoH. HaxoxkneHume cepbl M €€ COCOMHEHHH B MpPUPOJE.
XuMHYeCKoe 3arpsi3HEHHE OKPY)KaloIei cpellbl COSAMHEHUSIMH cepbl (KUCIIOTHBIE JOX/IH, 3arpsa3HEHHEe BO3lyXa H
BOZIOEMOB), CITOCOOBI €TI0 TIPEIOTBPAIICHHSI.

OO6mas xapaktepuctuka 3meMeHToB VA-Tpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIECHU
OKHCJIEHUs. A30T, paclpocTpaHeHHWEe B TpHpoAE, (PU3MUECKHe M XUMHYECKHe CBOMcTBa. KpyroBopor azora B
npupone. AMMHaK, ero (hM3MYECKHe M XMMHUYECKHE CBOWCTBA, MOJydeHHWE W TpuMeHeHHe. Comn aMMOHUS, MX
¢du3nUecKkre 1 XUMHYECKHE CBOWCTBA, MprMeHeHue. KauecTBeHHas peakiysi Ha HOHBI aMMOHHS. A30THas KHCIIOTa, e&
nojyueHue, (pu3MYeckue U XMMHUYECKHe CBOMCTBA (0OLIME KaK MpEeICTaBUTENs Kilacca KUCIOT U CHenU(pHYECKUe).
Vcnonp3oBaHnWe HATPATOB W COJEH aMMOHHUS B KauyeCTBE MHUHEpANBHBIX YHOOpeHHH. XWMHYecKoe 3arps3HeHHe
OKpYXXaromIel cpeibl COSAMHEHUSIMHI a30Ta (KUCIOTHBIE JOXKIH, 3arpA3HEHHE BO3yXa, MOYBBI M BO0EMOB). Pocdop,
alIoTponHble Moandukanun docdopa, pusnueckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u pocdopnas
KHCIIoTa, (PM3MYECKNe U XMMHUYECKHE CBOWCTBa, nmonydeHue. Mcnosap3oBanne ¢ocdaToB B KauecTBe MHHEPATBHBIX
ynoOpeHuit.

Oo6mas xapaktepuctuka 3meMeHToB |V A-rpynmsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE CTEICHU
OKHCJIEHUs. YTJIepo, aJUIOTPONHbIE MOIU(UKALMK, PACIPOCTPaHEHHE B NpUpPOJE, (U3NYECKHEe W XUMHYECKHE
cBoiictBa. Ancopbumsa. Kpyrosopor yrimepoma B mpupozpe. Okcuisl yriepoja, WX (QHU3NYECKHE M XUMHUYECKHE
CBOHCTBa, JCHCTBHE HA JKUBBIE OPTraHMW3MBI, [TOJYYE€HHE M IPUMEHEHHE. DKOJIOTMYEeCKUe MPOOJIEMbl, CBA3aHHBIE C
okcunoMm yriepona (1V), runmoresa rio6ansHOr0 NOTETUICHHS KIIUMAaTa, ITApHUKOBBIHA A eKT. YroapHas KUCI0Ta U e€
COJH, UX (U3NYECKHEe M XUMHUYECKHE CBOMCTBA, NMOJy4YEeHHE U IpuMeHeHHe. KauecTBeHHas peaknusi Ha KapOoHaT-
HOHBI. Vcnonp30Banue KapOOHATOB B OBITY, MEANIMHE, TPOMBIIICHHOCTH U CEJILCKOM XO3SIHCTBE.

[lepBOHauanbHBIC MOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COSIMHEHHSX yriepoja (MeTaH, 3TaH, dTHUIICH,
alleTUIICH, 3TaHOJI, TJIMLEPUH, YKCYCHasi KHCIoTa). [IpupoHbIe HCTOYHUKH YIIIeBOAOPOJOB (yrob, IPUPOIHBIN Ta3,
He(Th), IPOAYKTH UX IepepadoTku (OCH3WH), UX POJIb B OBITY W MPOMBIIUICHHOCTU. [IOHATHE O OHOIOTHYECKH
Ba)KHBIX BEIECTBAaX: JXHpax, OeNKax, yrjieBoJax — W HX pPOJM B XHM3HM 4YeJoBeka. MarepuasbHOe €JINHCTBO
OpPraHMYeCKUX U HEOPTraHUYECKUX COCIMHEHUH.

Kpemumii, ero ¢u3ndeckiue U XMMHYECKHE CBOMCTBA, MONydeHHE W mpuMeHeHHe. CoelnHEeHUs] KPEMHUS B
npupoge. O6mue npeacraBieHus o6 oxcuae kpeMuus (1V) u xpemaneBoit kucinote. CHIMKATHI, HX MCIIOJIF30BAaHHE B
ObITy, B IPOMBIIUICHHOCTH. BakHellne cTpouTeNnbHbIE MaTepHalbl: KepaMHKa, CTEeKJIO, LEMEHT, OETOH,
xesne300eToH. [IpoOiieMbl 6e301TacHOT0 NCIIONIB30BaHMSI CTPOUTEIBHBIX MaTEpHAIOB B TOBCEAHEBHOM XKHU3HU.

Xumuueckuit IKCnepumenm:

H3y4eHHue 00pa3loB HEOPraHWYECKHX BEIECTB, CBOMCTB COJSIHOM KHCIIOTBI, MPOBEJCHHUE KaueCTBEHHBIX
peaknuii Ha XJIOPHJI-MOHBI W HAOJIO/JECHHE INPH3HAKOB WX IPOTEKaHWS, OIBITHL, OTpaXKarolmue (U3NUECKHE U
XMMHYECKHE CBOICTBA TraJIoTeHOB U MX COSIMHEHHH (BO3MOXHO HCIIOJIF30BaHIE BUACOMATEPHUAIIOB), 03HAKOMIICHHE C
oOpasnamMu  XJIOpUAOB (TaJOTeHHUIOB), O3HAKOMJICHHE C oOpasimaMu cepbl U €€ COeNUHEHUSMU (BO3MOXKHO
UCIIONIb30BaHME  BHJEOMAaTepHaloB), HaONIOJeHWEe mpoiecca  OOyrIMBaHMsA — caxapa MOA  JielcTBHEM
KOHLIEHTPUPOBAaHHON CEPHOW KUCIIOTHI, H3YUYCHNE XUMUYECKUX CBOMCTB pa30aBIEHHOM CEpHOI KHCIIOTHI, IIPOBE/ICHHE
Ka4eCTBEHHOH peaknnu Ha Cynb(aT-noH M HAOMIOAEHHE MpU3HaKa e€ MPOTeKaHUs, 03HAKOMIICHHE C (pU3NIEeCKUMHU



cBoiicTBaMH a30Ta, ochopa U UX COeAMHEHUH (BO3MOXKHO HCIIOJIH30BAaHUE BUCOMATEPHAIIOB), 00Opa3IaMu a30THBIX
u QochopHBIX yHOOpeHWMIA, MoydeHne, coOMpaHue, paclo3HaBaHUE M W3YUCHHE CBOWCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U (ochaT-HOH M U3YUCHUC MPU3HAKOB MX IMPOTCKAHUS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI ¢ MEABIO (BO3MOXKHO MCIOIB30BAHUE BHICOMATCPHAIIOB), H3YUCHHE MOJICIICH
KPUCTAJUTMIECKUAX PEMIETOK anMasa, rpaduTa, QyiiepeHa, 03HaKOMIICHHE C MPOIECCOM ancopOIui pacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM H YCTPOWCTBOM IIPOTHBOTA3a, MOydeHHe, COOMpaHIe, paclio3HaBaHUE U N3YUCHHE
CBOWCTB YIJIGKHUCIIONO rasa, MPOBEJACHWE KAa4YeCTBCHHBIX PEAaKIUWi Ha KapOOHAT M CHUJIMKAT-WUOHBI M H3YyUCHHE
MPU3HAKOB WX TPOTCKAHUS, O3HAKOMIICHHEC C TPONYKIMEH CHIMKATHOW IPOMBIIUICHHOCTH, PEIICHHE
SKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BajkHelne HeMeTaTbl U BX COSAHHEHHS.

MeTanjbl 1 UX COeIMHEHUS

OOmast XapakTepUCTHUKAa XHMHYECKHX O3JCMCHTOB — METAJUIOB HAa OCHOBAaHUM WX IMOJOXKCHUS B
[lepnoguueckoit cucreme xumuueckux snemeHToB J. WM. MenpaeneeBa u ctpoeHusi atoMoB. CTpoeHHE METAILIOB.
Merannuieckasl CBSI3b W METAUIMUECKas KPUCTAJUIMYECKash PemieTka. ODJNEKTPOXUMUYECKUN psll HAmpsHKESHUH
MeTa/utoB. DU3MUecKre W XUMHUYCCKHE CBOMCTBa MeTayioB. OOmIHe CrocoObl MOdydeHHs MeTayuioB. IloHsATHE O
KOPPO3HH METAJIOB, OCHOBHBIC CIIOCOOBI 3aIMUTHI UX OT Koppo3ud. CIaBsl (CTalb, YyTyH, JIOPATIOMIHAN, OpOH32)
1 ¥IX TIPUMECHEHHUE B OBITY M IPOMBIIUICHHOCTH.

[[lenounsie MeTamuibl: nonoxenne B [lepuonnyeckoil cucteme xumuueckux snementoB [I. Y. Menpeneesa,
CTpOEHHUE WX aTOMOB, HaXxOXJeHHue B mpupojae. Puznueckue U XUMUYECKUE CBOMCTBA (Ha IpUMEPE HATPUSI U KaJus).
OKcuapl ¥ THIPOKCUABI HATPUs U Kaius. [[puMeHeHne MeT0YHBIX METAIUIOB M X COCTUHCHUH.

[IlenouyHO3€MeENbHBIE METAUIBI MArHUM U KaJlbLUUM: MOJOKeHuEe B Ilepuonuyeckoil cUCTEME XMMHYECKHX
snemenToB [I. . MenzeneeBa, cTpoeHHe UX aTOMOB, HaXOXAeHUE B Ipupojie. PU3NYECKUEe U XUMUYECKHE CBOMCTBA
MarHus W Kajblus. BakHeHIne coeMHEHUS KaNbIUs (OKCHI, THIPOKCHI, coyr). JKECTKOCTh BOIBI U CIOCOOBI €&
YCTpaHEHHSI.

AmoMuHui: nonoxxenue B Ilepuonudeckoil cucreme xuMmuueckux snemeHTos [[. 1. MengeneeBa, crpoenue
aToMa, HaXOXKJACHUE B mpupoje. Puzndeckrne U XUMAYCCKHE CBOMCTBA amOMUHNA. AMGPOTEPHBIC CBONCTBA OKCUIA U
THJIPOKCHIA ATFOMUHUS.

Keneszo: nmonoxxkenne B llepuonunueckoir cucreme xumuueckux snemeHtoB [[. . MenpeneeBa, ctpoeHue
aToMma, HaxoXJeHue B mpupojie. Pu3ndeckrue 1 XUMUYECKUE CBOMCTBA jkene3a. OKCUIbI, THAPOKCUIBI U COJIU XKelle3a
(1) u xene3a (111), ux cocras, CBOWCTBA U MOTYYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pasllaMi METAJIOB U CIUIABOB, WX (DHU3UUYCCKUMH CBONCTBAMH, M3yYCHUEC PE3YJIHTATOB
KOpPpO3HH METAJUIOB (BO3MOXKHO HCIIOJIb30BAHHE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJIbIMSI U HATPHUA C BOJOH (BO3MOYKHO HCIIONB30BAaHHE BUACOMATEPHATIOB), UCCIEIOBAHHE CBOUCTB JKECTKOU BOIBI,
mporecca TOPEHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO HCIIONB30BAaHHE BHIACOMATEPHAJIOB), MPU3HAKOB IMPOTEKAHUS
KaueCTBCHHBIX PEaKLWi HAa MOHBI: MArHUs, KalbllMs, aJrOMHHUS, LuHKa, xkenesa (1) u xeneza (I), memu (I1),
HAOIOZICHUE W OINKCAaHHWE NPOIIECCOB OKpAIIMBAHUS IUIAMCHH HOHAMH HATPUs, Kajdus W KalbIUs (BO3MOXHO
HCIOJH30BaHNE BHICOMATEPHAJIOB), HCCIIEAOBAHHE aM(OTEPHBIX CBOIMCTB THIAPOKCHIA ATIOMHHHS M THIPOKCHIA
LMHKA, PEIICHUE YKCIIEPIMEHTAIFHBIX 33a7a4 110 TeMe «BaxHelme MeTaibl ¥ NX COSTUHEHUY.

XuMus ¥ OKpy:Kawuas cpeaa

BemectBa ¥ Marepuasibl B IOBCEAHEBHOM JKM3HHM uYelOBeKa. be3omacHoe HCHOJb30BaHUE BEIIECTB U
XUMHWYECKHUX peakmuii B ObITy. [lepBas moMoIs mpu XUMHYECKIX OXKOTaX W OTPABIICHHSX.

XUMHAYECKOE 3arps3HEHUE OKpYXarolie cpeapl (TpeaenbHas TOMyCTUMasi KOHIIEHTpaIlusl BEUIeCTB, Jajee —
ITAK). Ponb XuMuM B peIeHNH SKOJIOTHIECKUX TTPOOIIEM.

Xumuuecxkuii Ikcnepumenm:

U3ydeHHe 00pa3IoB MaTepHajoB (CTEKIIO, CIUIABBI METAJIJIOB, MIOJIUMEPHBIC MATEPHAJIBI).

Mescnpeomemmnoie ceasu

Peanmsanuss MeXNpeAMETHBIX CBsi3¢H MpPH W3YYSeHHH XHMHH B 9 Kjacce OCYIIECTBIACTCS Yepes
HCIIOJIb30BaHUE KaK OOIIMX CCTECTBCHHO-HAYYHBIX IOHATHUH, TaK M MOHATHH, SBISIOIIUXCS CHCTEMHBIMH IS
OT/IETBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmumie ecTeCTBEHHO-HAYYHBIC IIOHSATHS: HAYYHBIA (aKkT, THUIOTE3a, 3aKOH, TEOPHs, aHalW3, CHHTE3,
KIaccu(uKaus, MEepHOANYHOCTh, HaOIIONEeHHe, SKCIEPUMEHT, MOICIHPOBAHNE, H3MEPEHHE, MOJAETb, SBICHHE,
MAPHUKOBBIN 3D (PEKT, TEXHONOTHS, MATEPUAITBI.

®dwuznka: MaTepus, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIBI, PAaIHOAKTUBHOCTh, MOJICKYJIA,
ANEKTPUYECKUI 3aps, NPOBOJHUKH, MOIYIPOBOIHHUKH, TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, pacTBOP, PaCTBOPUMOCTb, KPUCTAJUIMUECKasT PEIIETKA, CIUIaBbl, (PU3HMUECKHE
BEJIMYUHBI, SIIIHAIIBI U3MEPEHIS, KOCMHYECKOE TIPOCTPAHCTBO, INIAHETHI, 3BE3/161, COMHIIE.

Buomorus: ¢orocunTes, npIXxaHuWe, Omocdepa, IKOCHUCTEMa, MUHEpPAIBHBIC YIOOPEHHUS, MHUKPOIICMEHTEHI,
MaKpOd3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmochepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TOPOIBI, ITOJIE3HBIC HCKOMIAEMbIC, TOIIJIMBO, BOJHBIC

pecypchl.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOTPAMMBI IIO XHUMHUHN HA VYPOBHE
OCHOBHOTI'O OBIIEI'O OBPA30OBAHNUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pPE3yJIbTaThl OCBOCHMS IMPOTrPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMs JOCTHTAlOTCS B XOJ€
0o0y4eHUs] XMMHHM B €AWHCTBE Y4eOHOW M BOCIHTATENbHON NESTENIFHOCTH B COOTBETCTBHM C TPaJUIIMOHHBIMH
pOCCHﬁCKHMH COIMOKYJIBTYPHBIMHU U AYXOBHO-HPABCTBECHHBIMU LICHHOCTAMU, ITPUHATBIMU B 06I_I_ICCTBC npaBujiaMu
W HOpPMaMmM IIOBEAEHHWS M CIHOCOOCTBYIOT IIpolleccaM CaMOIO3HAHMsS, CaMOpa3BUTUSI U COLMAIU3AINN
00yJaromuxcs.

JIMYHOCTHBIE PE3YNIBTATHI OTPAXKAIOT TOTOBHOCTH 00YYAIOIINXCSI PYKOBOICTBOBATHCS CHCTEMOM ITO3UTUBHBIX
LEHHOCTHBIX OPUEHTALINI U pacUIMPEHUE OIbITa JeSTeILHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTH!

1) naTpHOTHYECKOr0 BOCHUTAHMS:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY W HAayYHOMY HACIEIHIO,
MOHUMAaHHS 3HAYEHUS] XUMHUYECKOM HAYKH B HM3HU COBPEMEHHOT'O OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOM
nH(OpMaNNel O MepesoBhIX JOCTHKECHUSIX U OTKPBITHAX MHPOBOW M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH
B Hay4YHBIX 3HaHUAX 00 yCTPONCTBE MUpPa U OOIIECTBA;

2) rpa)IaHCKOro BOCUTAHMUS:

MNpEeACTaBJICHHUA O COHOUAJIbHBIX HOpMax M IIpaBHUJIaxX MEKINIHOCTHBIX OTHOILIIEHUH B KOJIJICKTUBCE,
KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIECTBEHHO ITOJIE3HOM, yIEOHOHNCCIIEIOBATEILCKON, TBOPUECKON M IPYTHX
BU/IaX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JEATENFHOCTH TPH BBINOJHEHUH YYEOHBIX,
TMO3HABATCIIbHBIX 3aaa4, BBIITOJIHCHUN XUMHNYCCKHUX SKCIECPHUMCHTOB, CO3JITaHNUU y‘I66HLIX IMPOCKTOB, CTPCMJICHUA K
B3aMMOIIOHMMAaHWUIO MW B3aWMOIIOMONIU B IIPOIECCE 3TOM y‘I66H0ﬁ JACATCIBbHOCTH, T'OTOBHOCTH OIICHHUBATH CBOE
MOBEICHUE M TIOCTYIIKM CBOMX TOBApWINEH C MO3WIMHM HPAaBCTBEHHBIX M ITPABOBBIX HOPM C yYETOM OCO3HAHUS
MOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSL:

MHPOBO33pPEHUECKHE TNPEICTAaBICHUsI O BELUIECTBE M XHMMHUYECKOH peakUuH, COOTBETCTBYIOIINE
COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISIOIINE OCHOBY JJISI IOHUMAHUS CYITHOCTH HAYYHOW KapTHHEI
MHpa, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSA IPHPOABI, B3aUMOCBS35X YEIOBEKA C IPHUPOJHOM
CpeJIoii, O POJIM XUMHH B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEH];

MIO3HABaTEJIbHBIC MOTHBBI, HAIpaBJICHHBIC Ha IIOJIydeHHE HOBBIX 3HAHUHM 10 XMMHH, HEOOXOAWUMEBIE JUIS
00BbsACHEHUS HAOMIOJaEMBIX IIPOLIECCOB U SIBIICHUH, I03HABATENbHOM, MH(YOPMAILIMOHHONW U YUTATENbCKON KYyIbTYpBbI,
B TOM YHCJIC HaBBIKOB CAMOCTOSITETILHON paboTHI ¢ y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JIUTEPATypOH, TOCTYITHBIMU
TEXHHYECKHMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYUCHHMIO M IO3HAHUIO, JIO003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa3oBaHUIo,
MPOEKTHOM U MCCIIEIOBATENLCKOM NEeITEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH W YPOBHsSI OOy4YeHUS B
JaJIbHEUIIIEeM;

4) opMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH >KMU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 37J0POBBIH
00pa3 JKU3HU, OCO3HAHUE MOCIEICTBUIM U HENPUATHE BPEIHBIX NMPUBBIYEK (YHOTPEOIEHHS aJKOTOJs, HAPKOTHKOB,
KypeHusi), HeOOXOJUMOCTH COOJIOJICHNsI MTPaBUl 0€30MaCHOCTH MPH OOpalleHUH C XUMHYECKUMH BELIECTBAMHU B
OBITY M peaybHOM JKU3HH;

5) Tpya10BOro BOCHUTAHHUS:

MHTEpEC K IPAKTUYECKOMY M3YYEHHIO NpodeccHuii M TpyAa pa3jInyHOrO POAa, YBAXKEHUE K TPYyAy M
pe3ysbTataM TPYAOBOH JIEATENBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHHsS NPEAMETHBIX 3HAHUI 10 XHMUH,
OCO3HaHHBIH BBIOOP MHINBHIYAILHON TPAEKTOPUH NMPOAODKEHH 00pa30BaHHs ¢ YIETOM JIMUYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIemHOW MpodecCHOHANBHON e TeIbHOCTH
W pa3BUTHUS HEOOXOJAMMBIX YMCHHH, TOTOBHOCTh aJalTHPOBAThCS B MPOPECCHOHAIBHON Cpee;

6) IK0JIOrMYeCKOro BOCIUTAHMSI:

9KOJIOTMYECKH 1ieJeco00pa3Hoe OTHOLICHHE K NPHUPOJE KaKk HCTOYHMKY JKU3HM Ha 3emie, OCHOBe eé
CYIIIECTBOBAHMUS, MOHNMAHHE IIEHHOCTH 3/I0POBOTO M 0€30MacHOro oOpa3a XW3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3NYECKOMY M IICHXHYECKOMY 3I0POBBIO, OCO3HAHNE IIEHHOCTH COOJIOACHHS MIPaBMII OE30I1acHOTO
MOBE/ICHHS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYALUSIX, YTPOXKAFOIIMX 30POBBIO M )KU3HU JIFOJIEH;

CIOCOOHOCTH TPHMEHSTH 3HAHUS, TOJydaeMble NPU MU3YyYEHHHM XUMHWH, JUIsS PELICHUs 3a/1ad, CBSI3aHHBIX C
OKpY’KalomIel MPUPOTHONW CpPEeloi, AJIS MOBBIIICHUS YPOBHS SKOJOTHYECKOW KYIBTYPHI, OCO3HAHHS TII00ATBEHOTO
XapakTepa 3KOJIOTHUECKHX MpoOJIeM M IyTed HX pELIEHHs MOCPEACTBOM METOA0B XHMHUH, SKOJIOTHYECKOTO
MBIIIIEHUsI, YMEHUS] PYKOBOACTBOBATHCSI UM B [TO3HABATENbHON, KOMMYHUKATHBHOMN U COIIMAILHOM MTPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATBI

B cocrtaBe MerampegMeTHBIX pPE3yIbTAaTOB BBIACIAIOT 3HAYMMBIE I (DOPMHUPOBAHUS MHPOBO33PEHUS
oOIIeHayYHbIe TOHATHUS (3aKOH, TEOPHs, MPHUHIUI, TUIOTe3a, (aKT, CHCTeMa, MPOIecC, IKCIIEPUMEHT U IPYyTroe.),
KOTOpBIE HCIIOJBL3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax W MO3BOJIIIOT Ha OCHOBE 3HAaHMH U3 THX



npeAMETOB (OPMHUPOBATh MPEICTaBICHHE O EJOCTHOW HAydyHOW KapTHHE MHpa, ¥ YHHBEpCalbHbIE yueOHbIE
JeiictBug  (NO3HABaTeNbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC), KOTOphIE oOOecrednBaloT (HOpMHUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEIPHOMY IUITAHMPOBAHUIO M OCYIIECTBICHUIO YIEOHOH AEATEIFHOCTH.

IMo3naBaTebHbIE YHHBepCATIbHBIE yUeOHBIE el CTBHS

Ba3zoBble 1oruyeckne AeiicTBUs:

YMEHHS HCIIONb30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOGHHM 3HAHWM: PAacKPBIBATh CMBICI
XUMUYECKHUX MOHATHUH (BBLACTATh UX XapaKTepHbIC IPU3HAKH, YCTAaHABINBATH B3aMMOCBS3b C IPYTUMHU IOHATHIMN),
HCIIOJIb30BAaTh IOHATHUA JJIsA O6’I)HCHCHI/IH OTACJIBHBIX (baKTOB u HBHCHHﬁ, BLIGI/IpaTL OCHOBAHUA U KPUTCPUU JIA
KIaccu(pUKaMyu XMMUYECKHX BEIIECTB M XMMHUYCCKHX PEAKIMH, YCTaHABIMBATh NMPHYMHHO-CIICACTBEHHBIC CBSI3U
MEXIy OOBEKTaMH HM3y4CHHS, CTPOUTH JIOTHIECKUE PACCY)KICHHS (MHAYKTHBHBIC, ACAYKTHBHBIC, 110 AHAJIOTHH),
JC€J1aTh BBIBO/JbI U 3aKJIKOUYCHU A,

yYMEHHE NPUMEHSTHh B INPOLECCE MTO3HAHHS IMOHATHS (NPEIMETHBIE W MeTalpeIMETHBIE), CHMBOJIMYECKUE
(3HaKOBBIC) MOJENH, WCHONb3YeMbIE B XHMHH, IPEOOPa3OBBIBATh LIMPOKO NPHMEHSIEMBIC B XVMHH MOJCIBHBIC
MPEACTABICHUS — XUMUIECKUH 3HAK (CHMBOJI 3JIEMEHTa), XUMHUeCKast GOpMysa M ypaBHEHHE XUMHUUECKOH peakuu
— IpU peIICHHH Y4YeOHO-TIO3HABATENbHBIX 3a7ady, C Y4ETOM OTHX MOJICIBHBIX NPEACTAaBICHUI BBUIBISATH U
XapaKTepHU30BaTh CYIIECTBCHHBIE IIPHU3HAKN U3y4aeMbIX 00OBEKTOB — XMMHUUYECKHUX BELIECTB U XUMHUYECKUX PEaKIUH,
BBIABJIATH OOIIME 3aKOHOMEPHOCTH, IIPUYMHHO-CICICTBEHHBIE CBSI3M M MPOTHBOPEUMS B M3Y4aeMbIX Ipoleccax U
SIBJICHUAX.

Ba3oBhIe HccieoBaTeIbCKue JeiicCTBUS:

YMEHHE HCIONb30BaTh MMOCTABICHHBIC BOIPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHMSA, A TaK)KE B KauyecTBE
OCHOBBI U1 q)OpMI/IpOBaHI/IH THUITOTE3bI IO IMTPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX Cy)K}:[eHHfI;

HpI/IO6peTeHI/Ie OIlbITa MO IUJIAaHUPOBAHUIO, OpraHU3allMid U MPOBECACHUIO YUYCHUUYCCKHUX OKCIICPUMECHTOB,
yMEHHE HaONI0OAaTh 3a XOAOM IMPOIEcca, CaMOCTOSTENFHO IPOTHO3MPOBATh €ro pe3yiabTaT, (HOopMysIMpoBaTh
00001IeHNsT ¥ BBIBOJBI 110 PE3yabTaTaM HMPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET O MPOAEITAHHOMN
pabore.

Pa6ora c undopmanmeii:

yYMEHHE BBIOMpPATh, AHANM3MPOBATH M HHTCPIPETUPOBATH HMHGOPMAIMIO PA3IWYHBIX BUAOB U (opm
MPEACTABICHUS, MOTY4acMyl0 M3 pPAa3HBIX MWCTOYHUKOB (HAaydHO-NIOMYJSIpHAs JIMTEpaTypa XHUMHUYECKOTO
COJIepKaHus, CIIpaBOYHBIC TMOCOOMs, pecypcbl MHTepHeTa), KPUTHYECKH OLEHMBATh IPOTHBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE IPUMEHATh pa3dM4yHble METOABl M 3alpockl IpH IOMCKe M oTOope HHpopManmuu H
COOTBETCTBYIOIIUX JaHHBIX, HeO6XOI[I/IMI)IX JJIA BBIIIOJIHCHUSA y‘Ie6HBIX M IIO3HABATCJIBHBIX 3aJa4 onpenenéHHoro
TUNA, NPUOOpPETEeHHE ONbITa B 00JAaCTH HCIHONB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
OBJIAJICHNE KyJIbTYPOH aKTHBHOTO HCITOJNIB30BAHHS DPA3IMYHBIX MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOWPATH
ONTUMANIbHYIO (POPMY MpeacTaBIcHNs HH()OPMAIIMY U WIUTFOCTPUPOBATH PEIIaEMbIC 3a7a4l HECIIOKHBIMUA CXEMaMH,
JiarpaMMami, TpyruMu popMamu rpaduKi U X KOMOMHAIMSIMUY;

YMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce ydeOHOH W HCCIIEAOBATENLCKON JEATEIbHOCTH
MH()OPMANNIO O BIMSHUH IPOMBIIUICHHOCTH, CEILCKOTO XO3SHCTBA M TPAHCIOPTa HA COCTOSIHUE OKPY)KAIOIIECH
HIPUPOAHOH CpPEaBbL.

KomMyHuKaTHBHBIC YHHBEpCAJIbHbIC y4eOHbIE JelCTBUA:

YMEHHUS 3aJaBaTh BOMNPOCH! (B XOJe auaiora M (WiM) AWCKYCCHH) IO CYIIECTBY OOCYKIaeMOil TeMBI,
(hopMyIHpOBaTH CBOM MPEJIOKEHNS OTHOCUTEIBHO BBIOIHEHHS IPEIUIOKCHHON 3a/1a4H;

YMEHHS NPEACTAaBISTh NONTYyYSHHbIE Pe3yJIbTaThl M03HABATEIBHON AEATEIBHOCTH B YCTHBIX M NMHUCHMEHHBIX
TEKCTax; JieNlaTh MPE3EHTAIMI0 Pe3yJIbTATOB BBIIIOJIHEHUS! XHMHYECKOTO SKCHeprMeHTa (J1abopaTOpHOTO OIbBITA,
nmabopaTopHO pabOTHI IO NCCIIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

YMEHHUS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHON MO3HABATEIIEHON U UCCIIEI0BATEIbCKOM
JIESITEIFHOCTH TIPH PELIEHNH BOZHUKAIOIINX MPOOJIEM Ha OCHOBE y4&€Ta OOIIMX MHTEPECOB M COTIIACOBAHMS TTO3UINI
(oOcyxneHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI», KOOPIWHAIMS COBMECTHBIX JCUCTBUM, OINpeaencHUe
KPUTEPHEB 110 OIIEHKE Ka4eCTBA BHIMOJIHEHHON pabOThI M JPYTHE).

PeryasitTuBHbIe yHHBepcaJibHble y4eOHble IeificTBUS:

YMEHHE CaMOCTOSTEIIFHO OTPENEIATh LENH NeSITeIbHOCTH, IIIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIHPOBATh U
IpU HEOOXOIMMOCTH KOPPEKTHPOBAThH CBOIO JICSITEIBHOCTD, BHIOMpaTh Hanboiee 3pdheKkTHBHBIE CIIOCOOBI peleH s
y4eOHBIX W TO3HAaBaTEIbHBIX 3a]a4, CAMOCTOSTEILHO COCTABIISITh WIM KOPPEKTHPOBATh MPEIUIOKEHHBIA allrOPUTM
JIEHCTBUH TIPH BHITIOTHEHUH 33/IaHUI C YIETOM ITOyYeHUS HOBBIX 3HAaHUH 00 M3ydaeMbIX 00BEKTaxX — BEIMIECTBAX U
peakIusiX, OLIEHWBAaTh COOTBETCTBHE ITOJMYYEHHOTO pe3yiabTaTa 3asBICHHOW IEJNH, yYMEHHE WCIIONb30BaTh M
aHaJIM3MPOBaTh KOHTEKCTHI, IPe/IaraeMble B YCIIOBHH 3a/IaHUH.

NPEAMETHBIE PE3YJIbTATBI

B cocTtaBe mpenMETHBIX PE3yIbTaTOB MO OCBOSHHIO O0S3aTENBHOTO CONEpPIKAHMS, YCTAHOBICHHOTO JTAaHHON
(henepanpHON paboUel MPOrpaMMOii, BEIIEIAIOT: OCBOSHHBIE 00YJAIOIIMMHUCS HAyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI



JefcTBUH, crnenuduueckue sl MPeAMETHON o0macTh «XWMHs», BUIBI JEATEIBHOCTH 10 TMOJXYYSHHIO HOBOTO
3HAHMS, €r0 HHTEPIIPETalnH, NPeoOpa30BaHMIO M IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYAIIHsX.

K xoHily oOydeHuss B 8 Kijacce mpeaMETHBIC pPe3y/IbTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTPakaTh
c(OPMHUPOBAHHOCTD Y OOYUAFOLIMXCSI YMEHHM:
PacKpBIBaTh CMBICTT OCHOBHBIX XHMUYECKHAX MOHATHI: aTOM, MOJICKYJIa, XUMHUYECKHH AJIEMEHT, IIPOCTOE BEUIECTBO,
CIO)KHOE BEIIECTBO, cMech (OOHOpPOAHAs W HEOTHOPOAHAs), BAJCHTHOCTh, OTHOCHUTENFHAs AaTOMHAs W
MOJICKYJISIpHAsT Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS MAacca, MaccOBas OISl XUMHUYECKOTO DIIEMEHTA B
COE/IMHEHUH, MOJISIPHBIH 00bEM, OKCH], KMCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIICHUS,
XMMHUECKas peakuus, KiacCupUKauus peakluid: peakud COCIMHEHHs, pPEaKLHUH pPas3JIoKEHHs, peaKkLuu
3aMeMICHUs, peakiuu OOMeHa, 3K30- M JHIOTEPMHUYECKHE PEeakIUH, TeIioBol 3((eKT peakiuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOWTa b, PAaAWyC aToMa, XHMHYECKas CBS3b, INOJSIPHAS W HEMOJSpHAs
KOBQJIECHTHAs CBA3b, MOHHAs CBA3b, MOH, KAaTHOH, aHMOH, pacTBOp, MaccoBas [0Ji1 BemllecTBa (TMPOLEHTHas
KOHILICHTPAIIHSI) B PaCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XMMUYECKHUX IOHATHH M NPUMEHSTh A3TH TOHATHS HpPHU OIUCAHHUU
BELIECTB U UX IPEBPAILCHUN;
HCTIOJIH30BaTh XUMHUECKYIO0 CHMBOJIHMKY JJISI COCTABJICHHUS (POPMYIT BEIIECTB M YPABHEHUN XUMHUIECKUX PEAKIINM;
OTIpEeNeNATh BaJICHTHOCTh AaTOMOB DJIEMEHTOB B OWHApHBIX COCAWHEHHAX, CTEICHb OKHUCICHHS JJIEMEHTOB B
OMHAPHBIX COEAWHEHMSX, MPUHAMISKHOCTh BEIIECTB K OINPENeIIEHHOMY KJacCy COCOMHEHHUH Mo (opMyiIaM, BHI
XHUMHYECKOH CBS3N (KOBAJICHTHAsI M MOHHAs) B HEOPTaHMYECKUX COSAMHEHUSIX;
packpeiBath cMbict Ileprommdeckoro 3akona J[. M. MeHneneeBa: JeMOHCTPHPOBATh MOHUMAHHUE TTEPHOANYCCKOM
3aBHCHMOCTH CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT UX MOJI0XKeHus B Ileproanueckoil cucremMe, 3aKOHOB COXPaHEHUS
Macchl BEILIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYeHHs, 3aKOHa ABOTalpo;
OIIHCHIBATh M XapaKTepU30BaTh TaOMmuHyI0 hopmy Ileprnommudeckoil CHCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3inndaTh
MOHATHUS «TJIaBHas moArpymnmna (A-rpymma)» U «mobounas moarpymnmna (b-rpymma)y, mMansie u OGobIme MepHOAbI,
COOTHOCHUTBH 0003Ha4YeHHs, KOTopble nMetotcst B Tabiune «lleproandeckas cucteMa XMMHUUECKHuX anemeHTos J1. .
MeHpeneeBay ¢ YNCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsin sjpa,
o0111ee YMCII0 3IEKTPOHOB U PACHpEeTICHHE UX 10 JIEKTPOHHEBIM CII0SM);
KJIaccu(UIMPOBaTh XUMHYECKUE DIIEMEHTHI, HEOPraHHYECKHe BELIeCTBA, XUMHYECKHE pEakiuu (10 4YuCly |
COCTaBy yYaCTBYIOIIUX B PEAKIUHU BEIIECTB, IO TEIIOBOMY 3P deKTy);
XapaKTepru30BaTh (OMHCHIBaTh) OOIIME XWUMHYECKHE CBOMCTBAa BEHIECTB PA3IMYHBIX KIACCOB, ITOATBEPKOAs
OTHCaHNe IPUMEPaMH MOJIEKYIISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XMMHUUYCCKHIX PEaKITHii;
MPOTHO3UPOBATh CBOICTBA BEUIECTB B 3aBUCHMOCTH OT HUX KAadEeCTBEHHOTO COCTAaBa, BO3MOXKHOCTU MpPOTEKaHUS
XUMHMUYECKHX MPEBPALICHUN B Pa3IUYHbIX YCIOBUSX;
BBIYUCIIATE OTHOCHTEIBHYIO MOJICKYSIPHYIO M MOJIIPDHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO0 XHUMHYECKOIO
aNieMeHTa 1o (opMylie COeTMHEHHsI, MaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOpE, MPOBOJAMUTH PACUETHI 10 YPaBHEHHIO
XUMHYECKON peaKITim;
MPUMEHSATh OCHOBHBIC OIIEpAllMd MBICTUTEIBHON AEATENFHOCTH — aHalW3 M CHHTE3, CpaBHEHHe, 00o0O0IieHue,
CHCTEMATH3alHI0, KIACCH(HUKAINIO, BBIABICHHE INPUYNHHO-CIEACTBECHHBIX CBS3€H — [UIT HM3YYCHHS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIUil, eCTeCTBEHHO-HAay4YHbIE METOAblI IO3HaHUS — HAONIOJCHHE, H3MEpEHUe,
MOJIETTMPOBAHNE, SKCIIEPUMEHT (PEasIbHBIA U MBICIICHHBIH);
CIIeZIOBATh MpPaBHUJIaM IIOJB30BAaHUS XMMHYECKOW MOCYIOH M JabopaTOpHBIM 00OpYyIOBaHHEM, a TAaKXKe MpaBHUIAM
oOpalieHns ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIMSIMHU T10 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB
M0 TIOJIYYCHHUIO M COOHMPaHHI0 Ta3000pa3HBIX BEMIECTB (BOXOpPOIA M KHCIOPOJA), MPUTOTOBICHHIO PAacTBOPOB C
OTIpeIeIEHHON MacCOBOM JOJel pacTBOPEHHOTO BEIECTBA, TUIAHUPOBATH U POBOJUTH XHMUYCCKHE YKCIICPUMEHTHI
[0 pAaclO3HABAaHUIO PACTBOPOB IIEJNOYed W KHUCIOT C MOMOLIBI0 HHAMKATOpOB (JakMmyc, (eHondTaieny,
METUJIOPAHXK U APYTHE).

K xonmy oOydeHus B 9 KJjacce MpeIMETHBIC pe3yidbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXKaTb
c(OPMHUPOBAHHOCTH Y O0YJAIOIIXCS YMEHHIA:
PacKpBIBATh CMBICJI OCHOBHBIX XUMUUYECKUX MOHATHH: XMMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH,
MPOCTOE BEIECTBO, CIOXKHOE BEILECTBO, BAJICHTHOCTb, NEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHHS, XUMUYeCKast
peaxmus, XUMHYECKasi CBs3b, TEIUIOBOM 3((deKT peakiuu, MOjb, MOJSAPHBIA O0BEM, pPacTBOp, SICKTPOIHTEHI,
HEDJICKTPONIUTHI, 3IEKTPOIMTHYECKAs JAWCCOIMANNSA, PEaKIMM HWOHHOIO OOMEHa, KaTajau3aTrop, XHUMHUYECKOe
paBHOBecHe, OOpaTMMble W HEOOpaTHMBIE pPEaKIWH, OKHCIMTEIHHO-BOCCTAHOBHTEIIFHBIC PEAKIMH, OKUCIHUTENb,
BOCCTAHOBHUTEIb, OKHACICHHE W BOCCTAHOBJICHHE, aJUIOTPOIHsS, aM(OTEPHOCTh, XUMHUIECKasi CBSA3b (KOBaJCHTHAs,
WOHHAs, MeTaJUIN4ecKas), KpHUCTaJUIMYecKass pemETKa, KOpPpO3HWs METalIoB, CIIJIaBBl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaensHo nonyctumas konmnentpanus [1JIK BemecTsa;
WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKAX IMOHATHH M TPUMEHSTH 3TH TOHSATHS TPHU OIWCAHHUU
BELIECTB U UX MPEBpAIICHUN;
UCIIOJIb30BaTh XMMHUUECKYIO CUMBOJIMKY JJIsl COCTaBJICHUS (YOPMyII BELIECTB M yPaBHEHNI XMMUYECKHX PEaKIIUii;



ONpeaACIATE BAJCHTHOCTE W CTCICHb OKUCICHUA XUMHUYCCKHUX IJJIEMEHTOB B COCAHMHCHUAX PA3JIMYHOTO COCTaBa,
NIPUHAUIKHOCTh BELIECTB K OIpEAeIEHHOMY KiacCy COeAMHEHWH mo ¢opMmynaM, BHA XHUMHYECKOH CBSI3H
(xoBasileHTHAas!, MOHHAsA, METAJUIMYECKast) B HEOPTaHWMIECKUX COSAMHEHUSX, 3apsil HOHA 0 XMMHYECKOH (opmyire,
XapakTep cpelbl B BOJHBIX PACTBOpaxX HEOPraHMYECKUX COCAMHEHUH, THIT KPUCTAIUTHUECKOI PelETKH KOHKPETHOTO
BEILIECTBA;

packpsiBath cMblci [lepuoanueckoro 3akona 1. . MenneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAaHUE: OMUCHIBATh U
XapakTepru3oBaTh TaOmuuHyo ¢GopMmy Ilepmogumueckoil CHCTEMBl XMMHYECKHMX JIEMEHTOB: Pa3iIWdaTh ITOHATHUS
«rnaBHas noarpymnna (A-rpynmna)» u «nobounas noarpynna (b-rpynma)», Maisie 1 60ibLIME TIEPHOJIBI, COOTHOCHTH
0003HaueHHsI, KOTOPbIE NMEIOTCS B MEPUOMYECKON TAaOHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XHUMHYECKHX 3JEMEHTOB (COCTaB M 3apsl Aapa, oOIuee YKcio IEKTPOHOB M PACTIPECICHNE UX IO JIEKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B MIPEJeTIax MaJbIX
MIePHOIOB 1 TIIABHBIX HOATPYIII C YIETOM CTPOCHHSI UX aTOMOB;

KIacCH(PUIIMPOBAaTh XUMHUYECKHE JIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE pPEakiuu (10 YUCIy H
COCTaBY Y4YaCTBYIOIIMX B PEaKLIUU BEIIECTB, O TEIJIOBOMY 3(QQEKTy, 10 H3MEHEHHIO CTENeHEH OKHCICHHS
XMUMUYECKHUX 3JICMEHTOB);

XapaKTepru3oBaTh (OMUCHIBATh) OOIIME W CHenu(UIecKne XUMHUECKHE CBOWCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB,
MOATBEPXkAasi ONHCAHWE NPUMEPAMH MOJCKYISIPHBIX M HOHHBIX YPABHEHHMH COOTBETCTBYIOIIMX XHMHUYECKHX
peakiuii;

COCTaBJIATh YPAaBHEHHUS 3JIEKTPOJUTUYECKON TUCCOLMANN KHCJIOT, IIEJ04YeH W COJIeH, TOJHBIE W COKpamEHHBIC
YpaBHEHUsI peakiuii MOHHOTO OOMEHa, ypaBHEHHS PEaKIHil, MOATBEP)KAAIOMINX CYIIECTBOBAHHE T'€HETHUECKOM
CBSI3U MEX/Y BEIIECTBAMH Pa3lIMUHBIX KIIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBHUTENIFHBIX PEAKIHH MOCPEJCTBOM COCTaBIICHHS AIJIEKTPOHHOTO
OanaHca 3TUX PeaKInii;

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBHCUMOCTH OT HX CTPOCHHUS, BO3MOXKHOCTH TPOTEKAHUS XMMHUYECKHUX
MPEBpPAIICHUH B Pa3IMYHBIX YCIOBHUSX;

BBIYHCIIATH OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJIDHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO XHMHUYECKOTO
3JIeMeHTa 1Mo (opMyre COeAMHEHHs, MAaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOW peakiny;

co0Jo/1aTh TIpaBHiIa IOJb30BAHHMS XMMHYECKOH MOCYHO0W M J1abOpaTOpHBEIM O0OpYAOBaHMEM, a TaKKe IpaBHiIa
o0paleHns ¢ BEMIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMH T10 BBITIOJIHEHHIO JTa0OPAaTOPHBIX XMMHUYECKHUX OIBITOB
IO TIONTYICHUIO M COOMPAHMUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTIIEKHUCIIOTO Ta3a);

MIPOBO/UTH PEAKLUH, MOATBEP)KIAIONINE KAUYECTBEHHBIH COCTaB PAa3JIMYHBIX BEIECTB: PACIIO3HABATH OIBITHBIM
myTéM XJIOpHuI-, OpoMUI-, HOOHU-, KapOoHat-, pocdat-, cunmkar-, cyiabdar-, THAPOKCHUA-MOHBI, KATHOHBI aMMOHUS
1 MOHBI U3YUCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX paCTBOPAX HECOPraHMYCCKUX BCIICCTB,

MPUMEHSITh OCHOBHBIC OIICpAIlMM MBICIUTEIBHON JEATCILHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, 0000IIeHuE,
CHCTEeMaTH3alHI0, BbISBICHUE NPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JJISI N3yYECHUS] CBOWCTB BEIIECTB M XMMHYECKHX
pEaKIii, eCTeCTBEHHO-HAYYHBIE METOJBI MO3HAHHUS — HAONIOJEHUE, N3MEPCHHE, MOJECIUPOBAHNE, YKCIIEPUMEHT
(peaybHBINA U MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos DJ1eKTPOHHbBIE
Ne  HammeHoBaHme
n/ a3/1eJ10B M TeM Beer  KoHTDO Hoaxtmuece | CW@PoBBI€)
n f')l OrpamMMBblI ' HTpﬁ b P ;"q o0pa3oBaTejbHbIE
porp 0 ble padoThbI ue padoThbl pecypehI

Pa3zgea 1. [lepBoHayajibHble XMMUYECKHE MOHATHS

XUMHUS — BaKHaS
o0JacTe

bu6mmorexa [IOK
1.1 CCTCCTBOSHAM 5 0 2 https://m.edso00.ru/7f4183
MPaKTUYECKON 7c
JeSTeIbHOCTH -
YeJioBeKa
BemectBa n bu6mmorexa [IOK
1.2 XUMHYECKHE 15 1 0 https://m.edsoo.ru/7f4183
peakuu 7c
Hroro no pasneny 20
Pa3nes 2. BaskHeiilnne npeAcTaBUTeIM HEOPraHUYeCKUX BellecTB
Bosnyx.
KHC?(,)X o bubmuoreka [JOK
2.1 PO 6 0 1 https://m.edsoo.ru/7f4183
[Tonstue 06 7c
OKCHUIax T
Bonopon. bubnmnorexa [JOK
2.2 [TonsTHE O 8 0 1 https://m.edso0o.ru/7f4183
KHCJIOTaX M COJIAX ic
Bona. PactBopbl. bu6muoteka [{IOK
2.3 [Tonsitue 06 5 1 1 https://m.edso0.ru/7f4183
OCHOBAHUIX 7c
OCHOBHBIE KJ1aCChl bubnuotexa [JOK
2.4 HEOPraHUYECKUX 14 1 1 https://m.edso0.ru/7f4183
COEMHEHHI 7c
Hroro no pasneny 33

Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucreMa xumMmuieckux iementon /1. U.
MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBA3b. OKHUCJINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu
Ilepuoanuecknit
3aKOH B
Ilepuonuueckas
cucTeMa
XHUMHYECKHX
anemenToB /l. U.
Menneneesna.
Crpoenue atoma

3.2 XuMHUYecKas 8 2 0 bubmuoreka [JOK

bubmuoreka [JOK
7 0 0 https://m.edso0.ru/7f4183
7c

3.1



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

CBSI3b. https://m.edsoo.ru/7f4183

OKHUCIIUTENTLHO- ic
BOCCTaHOBHTEIIBH
bI€ PEaKIuu
bubmuoreka [JOK
Hroro no pazneny 15 https://m.edso00.ru/7f4183
7c
OBIIIEE
KOJIMYECTBO
YACOB I10 68 S 6

[NPOT'PAMME


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

9 KVIIACC

KoauuecTBO 4acoB
Ne Haumenosanue

n/  pa3’ieoB H TeM Bcer  KouTpoJbn IpakTHYeCcK
n NMporpamMmMbl 0 ble padoThI ue padoTbl

Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIIUU

[ToBTOpEHME M
yriryoneHue
11 3HaHUH 5 1 0

OCHOBHBIX
paszenoB Kypca 8

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [JOK
https://m.edsoo.ru/7f41a
636

KJ1acca
OCHOBHBIE
3aKOHOMEPHOCTH bubmorexa HOK

1.2 P 4 0 0 https://m.edsoo.ru/7f41a
XUMHYCCKHUX

o 636

peaktuit
DIIEKTPONIUTHYEC
Kasi TUCCOLMAITHS. but6mmoreka [{OK

1.3 XuMHU4YecKue 9 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax

Htoro no pasneny 18

Paznen 2. Hemerauabl M X cOeTUHEHUS
OOmras
XapaKTEePUCTHKA
51 XHUMHYECKHX 4 0 1
asiemenToB VIIA-
TPYIIIIBL.

T"anoredsr

OO6mas
XapaKTEPUCTHKA
XUMUYECKUX
2.2 6 0 0
anemeHToB VIA-
rpynmnsl. Cepa u

e€ CoeTMHEHNA

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
2.3 351eMeHTOB VA- 7 0 1
rpynsl. A30T,
¢dochop u ux
COCMHEHUS

but6mmoreka [JOK
https://m.edsoo.ru/7f41a
636

bubnmoreka [IOK
https://m.edsoo.ru/7f41a
636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636



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
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

Oo6mas
XapaKTepUCTHKA
XUMHYECKHX

2.4 aneMeHTOB |V A- 8
IPYIIBL. YTIEpOs
Y KPEMHHI U UX
COEMHEHUS

Hroro no pasneny 25

but6mmoreka [{OK
https://m.edsoo.ru/7f41a
636

Paszgen 3. MeTaJ/LIBI 1 UX COCMHEHUA

OO01me cBolcTBa

3.1 4
METAJIOB
Baxneiinme
3.2 METaJLIBI M UX 16
COEIUHEHNS
Hroro no pazneny 20

Paznen 4. Xumus u okpy:kamomas cpeaa
BemectBa u
4.1 MaTepuaisl B 3
YKU3HU YEJIOBEKA

bubnuoreka [JOK
https://m.edsoo.ru/7f41a
636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a
636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a
636

Hroro mo pazneny 3
PeszepBHOE Bpemst 2
OBIIEE

KOJIMYECTBO 68
YACOB I10

ITPOTPAMME


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




INOYPOYHOE IIJNTAHUPOBAHUE

8 A KJIACC
No KoanuyecTBo 4acos Jata DJIeKTPOHHBIE
Tema ypoka Bee KonTpoa IpakTHue mayue uudposbIe
n/ bHBIE CKHe o0pazoBaTebHbIE
n ro padoTbI padoTbI H pecypcebl
Eg;fgﬁ;ﬁﬁﬁﬂﬂ' bubmuoreka [JOK
1 1 01.09 https://m.edsoo.ru/ff
JKU3HH YeIOBEKa.
0d210c
Tena u BemiecTBa
[TonsTHe O bu6mmoreka [JOK
2 METO/IaX IMO3HAHUS 1 04.09 https://m.edsoo.ru/ff
B XHUMHUHU 0d227e
[IpakTrueckas
pabota Ne 1
«ITpaBuna paboThl Bubnmorexa [TOK
3 ° Ha? opatoprH i 1 1 08.09 https://m.edsoo.ru/ff
TPHEMBI 0d23dc
oOparteHus ¢ -
71a60paTOPHBIM
000pyTI0BaHUEM)
YucTele BellecTBa BuGmuorexa [IOK
4  momecn Cnocober 11.09 https:/m.edsoo.ru/ff
pasAcIeHuA 0d26ca
cMecen -
[IpakTnueckas
pabota Noe 2
«Pa3nenenne bu6mmoreka [IOK
5 cMmeceil (Ha 1 1 15.09 https://m.edsoo.ru/ff
pUMEpPe OYUCTKH 0d28c8
IIOBAPEHHOMN
COJIN)»
ATOMBL I bu6mmoreka [IOK
6 MOJTEKYTHI 1 18.09 https://m.edsoo.ru/ff
0dZ2a6c
XuMu4ecKre
AJIEMEHTBI. 3HAKU bubmuoreka [JOK
7 (cHMBOJTBI) 1 22.09 https://m.edsoo.ru/ff
XUMHUYECKUX 0d2be8
9JICMEHTOB
[TpocTeie bubnuorexa [IOK
8 CJIOXKHBIE 1 25.09 https://m.edsoo.ru/ff
BEIIIeCTBA 0d2a6c¢
ATOMHO- bubnuorexa [JOK
9 MOJICKYJISIPHOE 1 29.09 https://m.edsoo.ru/ff
yUYCHUE 0d2d50
3akoH
MMOCTOSIHCTBA bu6mmoreka [JOK
10 COCTaBa BEIICCTB. 1 02.10 https://m.edsoo.ru/ff
XuMu4eckas 0d2eae

dbopmyna.


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

BanentHocTh

aTOMOB
XUMHUYECKUX
3JIEMEHTOB
OTtHOcHUTENbHAS
aToMHas Macca. bubmuoreka [{OK
11 OTtHocHTEIbHAS 06.10 https://m.edsoo.ru/ff
MOJIEKYJISIpHAS 0d323c
Macca
Maccosast nons bubmuoreka [JOK
12 igg\?:}fggm 09.10 https://m.edsoo.ru/ff
0d350c
COCTMHCHUH
KonunuectBo bu6mmoreka [JOK
13 BeiecTsa. MoJib. 13.10 https://m.edsoo.ru/ff
MossipHast Macca 0d5230
dusznyeckKue u
XUMUYCCKHEC Bbu6mmorexa [JOK
14 SIBJICHUSL. 16.10 https://m.edsoo.ru/ff
XuMuueckas 0d37fa
peakmus
[Ipu3Haku u
YCIIOBHSI bubnmorexa [JOK
15 POTEKAHUS 20.10 https://m.edsoo.ru/ff
XUMHUYECKHUX 0d3al6
peakuuii
3aKOH COXpaHEHUs Bubnnotexa LIOK
16 ;4(?/101\;;{12(6;?;?& 23.10 https://m.edsoo.ru/ff
0d3hb88
ypaBHEHUs
Brrunciaenus
KOJTHHecTRa, Bbub6mmorexa [JOK
17 rgccm pettectsa 06.11 https://m.edsoo.ru/ff
YpaBHEHUSM 045708
XUMHUYECKHX -
peakuuii
Knaccudukanus
XUMHUYECKHX
peakuuii bubmuotexa [JOK
18 (coemuHeHwUs, 10.11 https://m.edsoo.ru/ff
pas3oKeHus, 0d3f34
3aMeIleHHS,
obmMmeHa)
M. B. JlomoHOCOB
— yaeHpi bubnunoreka [JOK
19 ?&%KHOMMCT' 13.11 https://m.edsoo.ru/ff
LHCHHE 1 0d40c4
CHUCTEeMaTH3aIUs
3HAHUH
KoHnTtponbHas bubnuoreka [JOK
20 pabota Nel o 17.11 https://m.edsoo.ru/ff

TeMe «BemecTBa u

0d4290


https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

XHUMUYECKHE
peaKum»

Bo3nyx — cMmech
ra3os. Cocras
BO3IyXa.
Kucnopon —
3JIEMEHT U
MpoCcTOE
BenecTBo. O30H

dusnyeckue u
XAMHUYECKHE
CBOMCTBaA
KHCIIOpOJa
(peakuun
OKHCJIEHMS,
TOpEHHUE).
ITonstre 00
OKCHJIax

Crioco6b1
MOJTyYEHUS
KHCJIOpOJia B
1a00paTOPUH U
MIPOMBIIIIIICHHOCTH
. [Ipumenenune
KHCII0poJia

TemnoBoit a3 ekt
XHUMHYCSCKOM
peaKInu, MOHSATHE
0
TEPMOXUMHYECKO
M ypaBHEHUH,
9K30- U
SHIOTEPMUYECKUX
peaKIusx

Torumgo (HedTh,
YTOJIb U METaH).
3arpsi3HeHUE
BO3/1yXa, CIIOCOOBI
ero
Npe0TBPALICHHUS

[IpakTnueckas
pabota Ne 3 o
teme «llomyuenue
U coOupanue
KHUCIIOpO/Ia,
U3Yy4YEHHUE ero
CBOMCTB»

20.11

24.11

27.11

01.12

04.12

08.12

bu6morexa [JOK
https://m.edsoo.ru/ff
0d448e

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d4614

bub6mnoreka IIOK
https://m.edsoo.ru/ff
0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4790

bu6morexa [JOK
https://m.edsoo.ru/ff
0d4cda

bu6morexa [JOK
https://m.edsoo.ru/ff
0d4ae?

27

Bonopon —
2JIEMEHT U
MpOCTOe
BEIIECTBO.

11.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d4ddo



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

Haxosxnenue B

IPHUPOJIC

dusnyeckue u

XAMHUYECKHE

CBOMCTBA bu6morexa [JOK
28 BOJIOPO/IA. 15.12 https://m.edsoo.ru/ff

[Mpumenenne 0d4ddo

BOJIOpOJa

MomsiTHe o bub6mnoreka IIOK
29 CTOTAX 1 COMSX 18.12 https://m.edsoo.ru/ff

0d50d2

Criocober bubmuoreka [IOK
3o~ oryiemm 2212 https:/m.edsoo.ru/ff

BOAOpONa B 0d4ddo

nabopaTopuu

[IpakTuueckas

pabota Ne 4 o

teme «llonmyuenue bubmuorexa [JOK
31 U coOupaHue 25.12 https://m.edsoo.ru/ff

BOJIOpO/Ia, 0d4f42

U3YYCHUE €TO

CBOMCTBY

MoutsipHbIii 00BEM bubmuorexa [JOK
32 razoB. 3aKOH 29.12 https://m.edsoo.ru/ff

ABorazpo 0d542e

Brrancnenus

00BEMa,

KoJmaccTsa bub6anoreka I1IOK
33 beliectsa rasa o 12.01 https://m.edsoo.ru/ff

€ro U3BECTHOMY 0d5530

KOJIMYECTBY ey

BEIIECTBA HIIN

00BEMY

Brruucnenus

00BEMOB Ta30B I10

YPaBHEHHUIO bubnuorexa [IOK
34 peakiuy Ha 15.01 https://m.edsoo.ru/ff

OCHOBE 3aKOHAa 0d5708

00BEMHEBIX

OTHOIIICHUHU T'a30B

dusnueckue u bu6mmoreka [JOK
35 XUMHUYECKHE 19.01 https://m.edsoo.ru/ff

CBOIiCTBa BOJBI 0d587a

Coctan . bu6mmoreka [JOK
36 ?f:;;;tﬂoﬂé 22.01 https://m.edsoo.ru/ff

0d59e2

WHANKATOpax

Bona kak bu6mmoreka [IOK
37 PACTBOPHTEID. 26.01 https://m.edsoo.ru/ff

Hacrwimennnsie n
HEHACHIIEHHbIE

0d5b40


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

pPacTBOPBI.
MaccoBasg noins
BEILIECTBA B
pactBope
[TpakTrueckas

pabota Ne 5 o
TeMe

«lIpurorosienue bub6nuoreka LIOK
38 PacTBOpPOB C 29.01 https://m.edsoo.ru/ff
oTpeneIEHHON 0d5eba
MacCOBOM JoJIeH
pPacTBOPEHHOIO
BEIIIECTBA»
KonrpozsHas bubnuorexa [IOK
39 pabora Ne2 mo 02.02 https://m.edsoo.ru/ff
teme «Kucnopon.
0d6342
Bonopon. Boga»
OKcHuIIBI: COCTaB, bu6mmoreka [JOK
40 KIaccuuKaIus, 05.02 https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[Tonyuenue u
XUMUYECKHE
CBOICTBa bu6mmoreka [JOK
41 KHMCJIOTHBIX, 09.02 https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(pOTEPHBIX
OKCHJIOB
Ocuosanms: bu6mmoreka [JOK
42 ;ﬁzzg’ puka 12.02 https://m.edsoo.ru/ff
HHA, 0d67ca
HOMEHKJIATypa
Hoysenne u bubnuorexa LIOK
43 | XmMmeckue 16..02  https://m.edsoo.ru/ff
CBOMCTBA
. 0d67ca
OCHOBaHUI
Kucnorsr: cocras, bu6mmoreka [IOK
44 KJaccuuKays, 19.02 https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
ITonyuenue u bubnuoreka [JOK
45 XUMUYECKHE 26.02 https://m.edsoo.ru/ff
CBOWMCTBA KUCIIOT Odfee2
Comnu (cpennue):
HOMCHITATYPA, bu6mmoreka [JOK
46 Crioco0e! 02.03 https://m.edsoo0.ru/0
MOJIy4EeHHUS, 0ad9474
XUMHUYECKUE -
CBOIICTBa
[TpakTnueckas
pabota Ne 6. bubnuorexa LIOK
47 Pemenne 05.03 https://m.edsoo.ru/0
HKCIEPUMEHTANIbH 0ad9b7c

BIX 3374 I10 TEME


https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

48

49

50

51

52

«OCHOBHBIC
KJIaCCHI
HEOPraHUYECKUX
COCOUHCHMI

I'eneTnueckas
CBSI3b MEXKIY
KJaccaMu
HEOPraHUYECKUX
COCOUHCHHI

0O0001eHue 1
cucTEMATU3AIHSA
3HAHUHN

KoHntpoinbHas
pabota Ne3 mo
teme "OCHOBHBIE
KJIACCBI
HEOPTaHUYECKHUX
coequHeHun"

0O0001eHMe 1
aHau3
KOHTPOJIBHOU
paboThI

I'eneTnueckas
CBSI3b MEXKITY
KJaccaMu
HEOPraHUYECKUX
COeIUHECHUHI

12.03

16.03

19.03

23.03

26.03

bubmuoreka [{OK
https://m.edsoo.ru/0
0ad9a50

bub6mnoreka IIOK
https://m.edsoo.ru/0
0ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/0
O0ad9ela

53

54

55

56

I'eneTnueckas
CBSI3b MEXKIY
KJlaccaMu
HEOPraHUYECKUX
COCIUHECHUI

[lepBbie MONBITKI
KJaccuukanuu
XUMUYECKHUX
AJIEMEHTOB.
[Tonsitue o
rpymnmnax cXoaHbIX
3JIEMEHTOB

Ilepuoanueckui
3aKOH H
[Tepuoanueckas
cucremMa
XUMHUYECKUX
snementoB J[. U.
Menpgeneena
[Tepuonpl,

TPYIIIBL,
HNOArPYIIIBI

CrtpoeHue aToMOB.

CocTaB aTOMHBIX
anep. N3oTonsl

06.04

09.04

13.04

16.04

bu6mmorexa [JOK
https://m.edsoo.ru/0
0ad9ffa

bu6mmorexa [JOK
https://m.edsoo.ru/0
Oada52c

bu6mmorexa [JOK
https://m.edsoo.ru/0
Oada52c



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue

AIIEKTPOHHBIX

000JI0YCK aTOMOB bubmuoreka [{OK
57 AIIEMEHTOB 20.04 https://m.edsoo.ru/0

[Meproanveckoii O0ada342

cucremsl /. U.

Meneneena

XapaKkTepucTuka

XAMHYECKOTO

3JIEMEHTA 10 €TO bubmuoreka [JOK
58 TIOJIOKEHHIO B 23.04 https://m.edsoo.ru/0

[Tepuomuyeckoii Oada6bc

cucreme /1. W.

Menpeneena

3HadeHue

Ilepuonnueckoro

3aKOHa st

Pa3BUTHS HAYKU U BH6H_HOTeKa HOK
59 1 27.04 https://m.edso0.ru/0

MenpaeneeB — Oadag24

Y4E€HBIN, IEJAror

Y TPpaXJaHUH

PesepBHBI ypOK.

O060061IEHNE U

CHCTEMaTH3aLMs bu6mmoreka [JOK
60 3HAHUH / 30.04 https://m.edsoo.ru/0

Bcepoccwuiickas Oada96e

MpOBEpOYHAs

pabota

HorHas Bbub6mmorexa [JOK
61 UMITICCKAS CBAAL 04.05 https://m.edsoo.ru/0

Oadb33c

DIJIEKTPOOTpHUIIATE

HBHOCfb aTI(;MOB BH6H_HOTeKa HOK
62 07.05 https://m.edsoo.ru/0

XUMHYECKUX 0adac3d

AJIEMEHTOB -

KoBanentnas bu6mmoreka [JOK
63 HEeTOJIsIpHAst 14.05 https://m.edsoo.ru/0

XHUMHYECKas! CBSI3b Oadaab8

KonTponbsHas

pabota Ne4 o

teme «CTpoeHue

aTroma. bu6mmorexa [JOK
64 Xumudeckas 18.05 https://m.edsoo0.ru/0

CBSI3bY / Oadaab8

Bcepocculickas

MpOBEpPOYHAs

pabota

Crene bubmuoreka [JOK
65 OKHCIIEHHA 21.05 https://m.edsoo.ru/0

OKHUCITUTEN U
BOCCTAaHOBUTEIHU

0adb486


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

OKHUCIUTENBHO- bubmuoreka [{OK
66 BOCCTAHOBUTEIIbH 1 25.05 https://m.edsoo.ru/0
bIC PEaKINU Oadae28
OBIIEE
KOJIMYECTBO
YACOB I10 66 > 6
[TPOI'PAMME
MOYPOYHOE INJIAHUPOBAHUE
8 b KJIACC
Ne Kosau4vecTBO 4acoB Jata JJIeKTPOHHBIE
Tema ypoka Bce Kontpoa IlpaxTase usyde UH(pPOBLIE
n/ bHbBIE CcKHe o0pa3oBaTe/bHbIE
n ro padoThI padoThI i pecypcrl
Eg;fﬁ;;iﬁﬁﬂﬂ' bubmuoreka [JOK
1 1 02.09 https://m.edsoo.ru/ff
’KU3HU YeJI0BeKa.
0d210c
Tena u BemiecTBa
[TousTHE O bu6mmoreka [IOK
2 METO/AAX MMO3HAHUS 1 03.09 https://m.edsoo.ru/ff
B XHUMHUHU 0d227e
[TpakTnueckas
pabota Ne 1
«HprHna paboThI Bubnorexa [IOK
3 E 11a>OpATOpHH 1 1 1 09.09 https://m.edsoo.ru/ff
DHEMI 0d23dc
oOpareHus ¢
1a00paTOPHBIM
000pyT0BaHUE M)
Yucteie B(e:mecmga BuGmuorexa [IOK
4 11 CMECH. LIIOCODRT 1 10.09 https://m.edsoo.ru/ff
PasACIeHHA 0d26ca
cMecei
IIpaxTHueckas
pabota Ne 2
«Pa3zgenenue bu6mmoreka [JOK
5 cMmeceii (Ha 1 1 16.09 https://m.edsoo.ru/ff
IIPUMEpPE OYUCTKU 0d28c8
MTOBAapEHHOU
COJIN)»
ATOMEL I bubmuoreka [JOK
6 EP—— 1 17.09 https://m.edsoo.ru/ff
0d2a6c
XuMHUYECKHe
3JIEMEHTBI. 3HAKH bu6mmoreka [JOK
7 (CHMBOJIBI) 1 23.09 https://m.edsoo.ru/ff
XUMHUYECKHUX 0d2be8
AJIEMEHTOB
[Ipocteie bubnuorexa LIOK
8 CIIOYKHBIC 1 24.09 https://m.edsoo.ru/ff

BCIICCTBA

0d2a6¢c


https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

AToMHO- bubmuoreka [{OK
9 MOJICKYJISIPHOE 30.09 https://m.edsoo.ru/ff

yUCHHE 0d2d50

3akoH

MOCTOSIHCTBA

COCTaBa BEIISCTB.

Xumuueckas bu6mmoreka [JOK
10 dopmyna. 01.10 https://m.edsoo.ru/ff

Banentnocts 0d2eae

aTOMOB

XUMHYECKHUX

AJIEMEHTOB

OTtHocHUTeIbHAS

aToMHas Macca. bub6mnoreka IIOK
11 OtHOCUTEIbHAS 07.10 https://m.edsoo.ru/ff

MOJICKYJISIpHAS 0d323c

Macca

Maccosas zos bubmuoreka [JOK
12 ;(J?rhgfggm 08.10 https://m.edsoo.ru/ff

0d350c

COCTMHCHUH

KomnuectBo Bbu6mmorexa [JOK
13 BeniecTBa. MoJb. 14.10 https://m.edsoo.ru/ff

MonsipHasi Mmacca 0d5230

dusnueckue u

XUMHYECKHE bu6mmoreka [IOK
14 SIBIICHMSL. 15.10 https://m.edsoo.ru/ff

XuMuyeckas 0d37fa

peaxIus

IIpusHaku u

YCIIOBHSI bubnuorexa [JOK
15 IPOTEKAHUS 21.10 https://m.edsoo.ru/ff

XUMHYECKHX 0d3al6

peakuui

3aKOH COXpaHEHHUS Bubnmorexa [IOK
16 ;iﬁ;i;m;ecm 22.10 https://m.edsoo.ru/ff

0d3b88

ypaBHEHUS

Brrancnenus

KOJIMHECCTRA, bu6mmoreka [JOK
17 MACChI BelllecTBa 05.11 https://m.edsoo.ru/ff

M0 YPaBHEHUSIM 0d5708

XUMHYECKHUX -

peaxkuun

Knaccudukanus

XUMHYECKHUX

peakuui bubmuotexa [JOK
18 (coemuHeHwUs, 11.11 https://m.edsoo.ru/ff

pasiioKeHus, 0d3f34

3aMeICHHUS,

obmMmeHa)
19 M. B. JlIomoHOCOB 12.11 bubmuoreka [JOK


https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

— y4EHBIN-
SHITUKJIOTICINCT.
O060061IeHNE U
CHCTEeMAaTH3aIs
3HAHUHU

KontponbHas
pabota Nel mo

https://m.edsoo.ru/ff
0d40c4

bu6mmoreka [JOK

20 TeMe «BerecTsa u 18.11 https://m.edsoo.ru/ff

XUMHYECKHE 0d4290

pEaKIum»

Bo3nyx — cMmech

ra3zoB. CocTaB

BO3/1yXa. bu6mmoreka [JOK
21 Kucnopox — 19.11 https://m.edsoo.ru/ff

DJIEMEHT U 0d448e

pocToe

BemiecTBo. O30H

duzndeckue u

XUMHYECKHE

CBOICTBa

KHCJI0poJia bubnuorexa [JOK
22 (peaxiuu 25.11 https://m.edsoo.ru/ff

OKHCJICHHUS, 0d4614

ropeHue).

[TonsTue 00

OKCHIaX

CnocoOb1

MOJTyYCHUS

KHUCJI0poja B bu6mmoreka [JOK
23 nabopaTopuu U 26.11 https://m.edsoo.ru/ff

MIPOMBIITUICHHOCTH 0d497a

. IIpumenenne

KHCIIOpOa

Tennooii 3 dexr

XUMHYSCKOM

peaKInH, MTOHSATHE

0 bu6morexa [JOK
24 TEPMOXUMHYECKO 02.12 https://m.edsoo.ru/ff

M ypaBHCHUH, 0d4790

9K30- U

IH/IOTEPMUIECKUX

peaKIusIX

TommBo (Hed TS,

yroJib U METaH).

3arpsi3HeHUE bubmuorexa [{OK
25 BO3/1yXa, CIIOCOOBI 03.12 https://m.edsoo.ru/ff

ero 0d4c4a

MpEeI0TBPAIICHUS

[TpakTrueckast bubmuorexa [IOK
26 pabota Ne 3 1o 09.12 https://m.edsoo.ru/ff

teme «llomyuenue

0d4ae?


https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

U coOupanue

KHCIIOPO/Ia,
U3YyYEHUE €r0o
CBOMCTBY
Bonopon —
JICMCHT 1 bu6mmoreka [IOK
27 Eg ocToe 10.12 https://m.edsoo.ru/ff
HICCTBO 0d4ddo
Haxoxnenune B
IpUPOJE
duznyeckue u
XUMHYECKHE
CBOICTBa bubmuoreka [JOK
28 BOJIOPO/IA. 16.12 https://m.edsoo.ru/ff
[TpumeHeHne 0d4ddo
BOJIOpOJA
Momsmie o bu6mmoreka [JOK
29 HCTOTAX 1 COEX 17.12 https://m.edsoo.ru/ff
0d50d2
Crocodkr bu6mmoreka [JOK
30 EgﬂyquHﬂ 23.12 https://m.edsoo.ru/ff
A0posa B 0d4ddo
nabopaTopuu
[IpakTueckas
pabota Ne 4 o
teme «[lonmyuenue bubnuorexa [IOK
31 U cobupanue 24.12 https://m.edsoo.ru/ff
BOJIOPO/IA, 004142
H3y4YeHHUE €ro
CBOMCTBY
MonsipHblii 00BEM bubnuorexa [IOK
32 rasoB. 3aKOH 30.12 https://m.edsoo.ru/ff
ABorazpo 0d542e
Brruucnenus
00BEMa,
KoJmHecTBa bu6mmoreka [JOK
33 E:CI)H;;:?T?S; 1o 13.01 https://m.edsoo.ru/ff
Y 0d55a0
KOJIMYECTBY
BEIIIECTBA WUIIN
00BEMY
Brraucnenus
00BEMOB T'a30B 110
YPAaBHEHUIO bubnuoreka [JOK
34 peakiuy Ha 14.01 https://m.edsoo.ru/ff
OCHOBE 3aKOHa 0d5708
00BEMHEBIX
OTHOIIICHHUI ra30B
duznueckue u bu6mmorexa [JOK
35 XUMHYECKHE 20.01 https://m.edsoo.ru/ff

CBOMCTBA BOJBI

0d587a


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

CocraB

OCHOBAMMI bu6mmoreka [IOK
36 Momsue 06 21.01 https://m.edsoo.ru/ff

WHIUKAaTOpax 0d59e2

Bona xak

pacTBOPUTEIb.

Hacpimmennsie u

HEHACHIIIICHHBIE BHGJI_HOTeKa HOK
37 PACTEOPEI 27.01 https://m.edsoo.ru/ff

MaccoBas gois 0d5b40

BEIICCTBA B

pacTBope

[IpakTuyeckas

pabora Ne 5 o

TEME

SZ{;I;EZ;TO(;B;IGHHE: bu6mmorexa [JOK
38 onpeenéHHof 28.01 https://m.edsoo.ru/ff

MAacCCOBOH IOJIeH OdSeba

pacTBOPEHHOTO

BEILIECTBA)

g:g; Tfaoiig Ez[o bubmuoreka [JOK
39 Tere «KH‘CHOpOH 03.02 https://m.edsoo.ru/ff

Bonopon. Boga» 006342

OKcHuIIBI: COCTaB, bu6mmoreka [JOK
40 KIaccuuKaIus, 04.02 https://m.edsoo.ru/ff

HOMEHKJIATypa 0d664e

[Tonyuenue u

XHUMHYECKHE

CBOMCTBA bu6mmorexa [IOK
41 KHMCJIOTHBIX, 10.02 https://m.edsoo.ru/ff

OCHOBHBIX U 0d664e

aM(OTEPHBIX

OKCHUJIOB

Ocnonar: BuGmiorera LIOK
42 KHaCCH’ pukars 11.02 https://m.edsoo.ru/ff

HOMEHKJIATypa 0d67ca

5;;3222?;@“ bubmuoreka [JOK
43 cBoicTha 17.02 https://m.edsoo.ru/ff

OCHOBaHHI Od67ca

Kwucnotsr: cocras, bu6mmoreka [IOK
44 KaaccuuKaIms, 18.02 https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

ITonyyenue u bub6nuorexa LIOK
45 XUMHUYECKHE 24.02 https://m.edsoo.ru/ff

CBOMCTBA KUCJIOT Odfee2
16 Conu (cpennue): 25 02 bubmuoreka [JOK

HOMEHKJIaTypa,

https://m.edsoo.ru/0



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

47

48

49

50

51

CIIOCOOBI
MOJTyYCHUS,
XUMHYECKHE
CBOMCTBaA

[TpakTrueckas
pabota Ne 6.
Pemenne
AKCIIEPUMEHTAJIbH
BIX 3a7a4 I10 TEME
«OCcHOBHBIE
KJ1aCCHI
HEOPTraHUYECKHUX
COCIUHCHUI

I'eneTnueckas
CBSI3b MEXKIY
KJaccaMu
HEOPraHUYECKUX
COCOUHCHHI

O060061EeHNE U
CUCTEMATU3ALMS
3HAHUHN

KoHntpoinbHas
pabota Ne3 mo
teme "OCHOBHBIE
KJIaCCBI
HEOPTaHUYECKHUX
coequHeHun"

0O0001eHEe 1
aHaJu3
KOHTPOJIBHOU
paboThI

03.03

04.03

10.03

11.038

17.03

0ad9474

bu6mmoreka [JOK
https://m.edsoo.ru/0
0ad9b7c

bubmuoreka [JOK
https://m.edsoo.ru/0
0ad9a50

Bbu6mmorexa [JOK
https://m.edsoo.ru/0
0ad9ch?2

bu6mmoreka [JOK
https://m.edso0.ru/0
O0ad9ela

52

53

54

55

I'eneTnueckas
CBSI3b MEXKIY
KJlaccaMu
HEOPraHUYECKUX
COeIUHEHUHN

I'eneTnueckas
CBSI3b MEXKIY
KJlaccaMu
HEOPraHUYECKUX
COCIUHECHUI

[lepBbie MONBITKI
Kiaccuukanuu
XUMHUYECKUX
AJIEMEHTOB.
[TonsiTe o
IpyIIax CXOIHBIX
AJIEMEHTOB

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cHcTeMa

18.03

24.03

25.03

07.04

bu6nmoreka [JOK
https://m.edsoo.ru/0
Oad9ffa

bub6mmorexa [JOK
https://m.edsoo.ru/0
Oadab2c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

XUMHYECKUX
anementoB Jl. U.

MenaeneeBa
[Tepuonpl, bu6mmoreka [JOK
56 TPYIIIIBI, 08.04 https://m.edsoo.ru/0
HOATPYIIITBI Oada52c
CrpoeHue aToMOB. bubnnoreka [IOK
57 CocraB aTOMHBIX 14.04 https://m.edso0.ru/0
saep. M3oTorsr O0ada342
Ctpoenue
AIIEKTPOHHBIX
000JI0YCK aTOMOB bu6mmoreka [JOK
58 HJIEMEHTOB 15.04 https://m.edso0.ru/0
[Tepuoaudeckoit Oada6hc
cucremsl JI. U.
Meunpeneesa
XapakTepucTuka
XAMHYECKOTO
3JIEMEHTA 10 ero bu6mmoreka [IOK
59 IOJIO’KEHUIO B 21.04 https://m.edso0.ru/0
[Tepuoaudeckoit 0ada824
cucreme /1. W.
Menneneena
3HadyeHHne
Ilepuonnueckoro
3aKOHa JIs
pa3BUTHS HAYKH U BH6JI_HOTeKa HOK
60 nparixa, JI, 1 22.04 https://m.edsoo0.ru/0
O Oada96e
MengeneeB —
Y4EHBIN, IEaror
U TPaKJIaHUH
PesepBHBIH ypOK.
0O0001eHue 1
CHUCTEeMaTH3aIUs bubmuoreka [JOK
61 3HaHUi / 28.04 https://m.edsoo0.ru/0
Bcepoccuiickas 0adb33c
MIpOBEPOYHAs
pabota
Vommas bubmuoreka [JOK
62 29.04 https://m.edso0.ru/0
XHMHYECKasl CBS3b
Oadac34
DIEKTPOOTpHIIATE
J'II:HOC"E“)I) aTgMOB BH6H_H0TeKa HOK
63 UMIIECKIX 05.05 https://m.edsoo.ru/0
Oadaab8
2JIEMEHTOB
KoBanenThnas bu6mmoreka [JOK
64 HeToJIsIpHast 06.05 https://m.edsoo0.ru/0
XAMUYECKasI CBSI3b Oadaab8
Ko(;{ Tpofszaﬂ bu6mmoreka [IOK
65 pabota AS% 1o 12.05 https://m.edso0.ru/0

teMme «CtpoeHue
aToMma.

0adb486


https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

XuMu4yeckas

CBSI3b) /
Bceepocculickas
IpOBEpOYHAs
pabota
Crremens bubmuoreka [{OK
66 1 13.05 https://m.edsoo.ru/0
OKHCJICHUS
Oadae28
OKHUCIUTENBbHO- bubmuoreka [IOK
67 BOCCTaHOBUTEJIbH 1 19.05 https://m.edso0.ru/0
b€ PEaKIUU 0adb076
OKUCIHTEIH I bu6mmoreka [JOK
68 BOCCTAHOBHTENI 1 20.05 https://m.edsoo.ru/0
0adb076
69 [ToBTOpEeHME 1 26.05
OBIIEE
KOJIMYECTBO 69
YACOB I1O

[NPOT'PAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

INOYPOYHOE IINTAHUPOBAHUE

9A KJIIACC
No KoauyecTBO yacon Jlata DJIEeKTPOHHbIE
Tema ypoka Bee Kontpoar  IIpakruuec — uHppoBLIE
n/ HbIE KHe o0pa3oBaTejbHbIE
I ro padoTbI padoThI i pecypcbl
[Tepuoanueckuit
3aKOH.
[lepuoanueckas bubnmnorexa [[OK
cucreMa 1 03.09 https://m.edso0.ru/00
XUMUYECKHUX adb59e
ajieMeHToB /I,
H. MenneneeBa
3aKOHOMEPHOCT
U B U3MCHCHUU
CBOICTB bubmuorexa [JOK
XUMHAYECKHX 1 05.09 https://m.edso0.ru/00
3JICMEHTOB adb6b6
TEPBBIX TPEX
MIePHOJIOB
Knaccudukanus
" bu6mmoreka [JOK
HOMEHKJIaTypa 1 10.09 https://m.edsoo0.ru/00
HEOPraHUYeCKU adb7e2
X BEIICCTB
Bunabr
XUMHYECKON bu6mmoreka [IOK
CBSI3U Y TUIIBI 1 12.09 https://m.edsoo.ru/00
KPHCTAJUTNIECK adbac6
UX pelETOK
KonTponbHas
pabora Nel mo
TEeMe
«IToBTOpEHUE N
yriryoneHue 1 1 17.09
3HaHUH
OCHOBHBIX
paszenoB Kypca
8 Kacca»
Knaccudukanus
XUMHYECKUX bubmuoreka [JOK
peaKIuii mo 1 19.09 https://m.edsoo.ru/00
Pa3IMYHBIM adbcb0
pU3HAKaM
ITonsitue o
S;I;(;app?:gfxoﬁ but6mmoreka [JOK
1 24.09 https://m.edso0.ru/00
PEaKITHH. adbe9a
Ilonsitue o

TOMOI'CHHBIX U


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

TCTEPOTCHHBIX

peaKIusIX
IlonsTue o
XAMUYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIIOIINE HA bu6mmoreka [JOK
8 CKOPOCTh 26.09 https://m.edso0.ru/00
XUMUYECKOM adc28c
peakiuu u
MOJIOYKEHHE
XAMUYECKOr0
paBHOBECHS
OKHCIUTEIBHO- bu6mmoreka [IOK
9 BOCCTaHOBUTEID 01.10 https://m.edso0.ru/00
HbIE PEaKIIUU adcade
Teopus
3JIEKTPOJIUTUYEC
KOt bu6mmoreka [IOK
10 JTUCCOIHAIHH. 03.10 https://m.edso0o.ru/00
CwibHBIE U adcd68
ciaObie
AJIEKTPOJIUTHI
Honnrsie
YPaBHCHIA bubmuoreka [JOK
11 peaKiim 08.10 https://m.edsoo.ru/00
add448
XuMHYECKHE
CBOMCTBaA
KHCIIOT U
OCHOBAHUH B bubmuoreka [JOK
12 ;BeTe . 10.10 https://m.edso00.ru/00
pencTaBiIeHUN add5da
00 —
AJIEKTPOJIUTHYEC
KOM
JIHUCCOIAAIIN
XnuMHuueckme
CBOMCTBA coJieit
B CBETC N bubmuoreka [JOK
13 ngHCTaBHeHHH 15.10 https://m.edsoo.ru/00
© addab?
3JIEKTPOJIUTUYEC
KoM
JHUCCOIAIAN
IlonsTue o bu6mmoreka [JOK
14 THPOJTH3E 17.10 https://m.edso0.ru/00
coneit add9d4
15 [IpakTuueckas 1 22.10 bubnuoreka [IOK


https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

pabora Ne 1.
«Pemenue
DKCIIEPUMEHTAI
BHBIX 33129

O00011eHNE U

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

bu6mmoreka [JOK

16 CHCTEMAaTH3aIH 24.10 https://m.edso0.ru/00
s 3HAHUH addd12
17 Pemienue 3agau 05.11
KonTponbhas
pabota Ne2 o
TeME
«ONEKTPOIUTHY bubmuoreka [JOK
18 ecKas 07.11 https://m.edso0o.ru/00
JIIUCCOLAIHASL. addecO
XuMudeckue
peakuuu B
pacTBopax»
O06mas
XapaKTepreTiKa bubnuoreka LIOK
19 raJIoreHoB. 12.11 https://m.edsoo.ru/00
XuMHYeCcKre
. addfe2
CBOIicTBa Ha
npuMepe XJjaopa
[IpakTueckas
paborta Ne 2 mo
Teme bu6mmoreka [JOK
20 «HonyqveHHe 14.11 https://m.edso0.ru/00
COJISTHOM
ade348
KHCJIOTBHI,
n3y4yeHue eé
CBOMCTB
XJI0pOBOAOPO.
Consanas
KHUCJIOTA, bu6mmoreka [JOK
21 XAMHUYECKHE 19.11 https://m.eds00.ru/00
CBOWMCTBA, adel04
MOJIyYCHHE,
MIPUMCHCHUE
Breraucnenus 1o
ypaBHEHUSAM
XUMHYECKUX but6mmoreka [IOK
22 peakuui, eciu 21.11 https://m.edso0.ru/00
OJIMH 13 ade488
peareHToB J1aH B
H30BITKE
Obmas bubmuorexa [{OK
23 XapaKTepretiia 26.11 https://m.edso00.ru/00
9JIEMCHTOB ade6da
VIA-rpynms -
24 AnnoTponHbie 28.11 bu6mmoreka [JOK


https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

25

26

27

28

29

MoaubUKaAIII
CepBL.
Haxoxnenue
cephl U e€
COCMHEHUI B
PUPOJE.
XUMUYECKUE
CBOMCTBA CEPHI
CepoBonopon,
CTpOEHHUE,
(dbuznveckue u
XUMUYECKUE
CBOICTBa

Oxcunpl cepsl.
Cepnas
KHCJIOTA,
dbuzmdeckue u
XUMUYECKUE
CBOMCTBA,
pUMEHEHUE

XuMu4eckue
peakuuu,
JexKalue B
OCHOBE
MIPOMBILIIIEHHOT
0 crocoba
MOJTyYEHUs
CepHOM
KHUCJIOTHI.
XUMHUYECKOe
3arpsi3HEHUE
OKpYy>Karomeun
cpenbl
COETMHEHUSIMU
cepbl

Oo6mas
XapaKTepUCTHKA
snemeHToB VA-
rpynmsl. A30T,
pacrnpocTpaHeH
ue B IpUpo/Ie,
¢busnveckue u
XUMHYECKHE
CBOICTBa

AmMuak, ero
dbuzmveckue u
XUMHYECKUE
CBOMCTBA,
MOJIyYEHUE U
IpUMEHEHNE

03.12

05.12

10.12

12.12

17.12

https://m.edso0.ru/00
ade64a

bubmmnoreka LIOK
https://m.edso0.ru/00
adeB802

bu6munoreka LIOK
https://m.edso0.ru/00
adea28

bubmuoreka [JOK
https://m.edso0.ru/00
adec8a

bu6mmoreka [IOK
https://m.edso0.ru/00
adeeab

bubmuoreka [JOK
https://m.edso0.ru/00
adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

30

31

32

33

[IpakTuueckas

pabota Ne 3 mo

TEMe

«Ilonyyenue 1
aMMHaKa,

W3yUYCHHE Ero
CBOMCTB»

Brruncnenue
MAacCOBOH J0JIU
BBIXOJIa 1
MPOJIyKTa

peakiuu

A3zoTHas

KHCJIIOTa, €&
¢busnveckue u 1
XAMUYECKHE

CBOMCTBa

Hcnonp3oBanue
HHUTPATOB U
coJieii aMMOHUS
B KauecTBE
MUHEPATbHBIX
yI00peHui.
XUMHYECKOE
3arpsi3HEHUE
OKpYy>Karoleun
cpensbl
COCIMHCHH MU
a3ora

19.12

24.12

26.12

14.01

bubnuorexa [JOK
https://m.edso0.ru/00
adf180

bu6mmoreka [JOK
https://m.edso0.ru/00
adec8a

bu6mmoreka [IOK
https://m.edso0.ru/00
adf306

bu6mmoreka [JOK
https://m.eds00.ru/00
adf518

34

35

36

dochop. Okcua
¢dochopa (V) u
dbochopnas
KHCIIOTA,
(buznveckue u
XUMHUYECKHE
CBOMCTBA,
MOJTy4eHUE

Hcnonb3oBanue
¢dbocdaros B

KauecTBe
MUHEPAJIBHBIX
yo0peHui. 1
3arpsi3HeHHe
IIPUPOIHON

Cpelbl

dbocharamu

Yraepon,
pacnpocTpaHeH

ue B IIpUpoJe, 1
(dbuzmdeckue u
XUMUYECKUE

16.01

21.01

23.01

bubmuoreka [JOK
https://m.edso0.ru/00
adf68a

bu6mmoreka [{OK
https://m.edso0.ru/00
adfc20

bu6mmoreka [JOK
https://m.edso0.ru/00
adfd9c



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

cBoiicTBa.OKcu
bl yIJIepojaa, ux
¢busnveckue u

XUMHUYCCKUC
CBOJICTBa.
DKoJIOTHYeCKue
poOIIEMBI,
CBSI3aHHBIC C
OKCHJIOM
yraepoaa (IV)
VronpHas bu6mmoreka [JOK
37 KHCJIOTA U e€ 28.01 https://m.edso0.ru/00
CoJIH ae006¢
[IpakTrueckas
pabota Ne 4 o
TeMe
"[lonyuenue Bu6muoreka [JOK
38 YTJIEKHCIIOTO 30.01 https://m.edso0.ru/00
rasa. ae027e
KauecTBeHHnas
peakius Ha
kapOoHaT-HOH"
[TepBonavanbH
BIC TIOHATUS 06 bubmuoreka [JOK
39 OPTAHIHICCKIX 04.02 https://m.edso0.ru/00
BEILIECTBAX KaK
ae054e
0 COCJTMHEHUSX
yriepojia
Kpemuuii 1 ero bubnuoreka [{OK
40 06.02 https://m.edso0.ru/00
COCTMHEHHUSI
ae080a
[IpakTueckas
paborta Ne 5.
Pemienue
AKCTICPUMEHTAJT bubnmuorexa [JOK
41 BHBIX 33]1a4 110 11.02 https://m.edso0.ru/00
TEME ae0bf?2
«Baxueimue
HEMETaJUTBhl U UX
COCIMHEHHUS»
KonTponbHas
pabora Ne3 mo bu6mmoreka [JOK
42 TeMe 13.02 https://m.edsoo0.ru/00
«Baxneitmue
ae0el8
HEMEeTaJUIbl U UX
COCTMHECHHUSI
Ananmms bu6mmoreka [JOK
43 KOHTPOJIbHOM 18.02 https://m.edso0.ru/00
paboThI adfebe
44 OO6mas 20.02 bubnuorexa [JOK

XapPaKTCPUCTHUKA

https://m.edso0.ru/00



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae103e

45

46

47

48

49

50

51

52

XHUMHYCCKHX
3JIEMEHTOB —
METAaJIOB.
MerTannuueckas
CBSI3b U
MeTaJIMIecKas
KpHUCTAJUTNYECKA
s1 pelI€TKa.
dusnyeckue
CBOMCTBaA
METaJJIOB

XUMHUYECKUE
CBOICTBa
METaJJIOB.
DIIEKTPOXUMHUYE
CKUH psif
HaIpsKeHUH
METaJUIOB

OO0mue
CIIOCOOBI
MOJIYYCHUS
METAJIOB.
CIuiaBbl.
Brranciaenus no
YpaBHEHUSIM
XAMUYECKHUX
peakuuii, eciu
OJUH U3
peareHToB
COJICPXKUT
pUMECH
ITonsaTue o
KOpPpO3UH
METaJI0B

[l{enounsie
MeETaJIIbI

OKcuIsl 1
THJIPOKCHIBI
HATpUS U KaIus

[Ilenouno3zemMen
BbHEIC METaJIbI
— KaJIbIUU U
Maraui
Baxnenmume
COE€IUHEHUS
KaJIbIHUs

KécTkocThb
BOJBI U

CIocoObI €€
yCTpaHEHUS

25.02

27.02

04.03

06.03

11.038

13.03

18.03

20.03

ae103e

bubmuoreka [JOK
https://m.edso0.ru/00
aell56

bu6mmoreka [JOK
https://m.edso0.ru/00
2e1156

bubmorexa [JOK
https://m.edso0.ru/00
ael278

bubmuorexa [JOK
https://m.edso0.ru/00
aeldb?

bu6munoreka LIOK
https://m.edso0.ru/00
ael4dbh?

but6mmoreka [JOK
https://m.edso0.ru/00
ae15e8

but6mmoreka [IOK
https://m.edso0.ru/00
ael5e8

bubmuorexa [JOK
https://m.edso0.ru/00
2e1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[IpakTuueckas

pabora Ne 6 1o bu6moreka [IOK
53 feM..e 25.03 https://m.edso0.ru/00
KécTkocTh
aelae8
BOJbI Y METOJIBI
e€ ycrpaneHus"
O00011eHE U
54 cHUCTeMaTu3aIu 26.03
s1 3HAHUM
but6mmoreka [IOK
55 ATIOMUHUT 08.04 https://m.edsoo.ru/00
aelcb4
AM(?OTepHHe bu6mmoreka [{JOK
56 csouctBa 10.04 https://m.edso0o.ru/00
OKCHJIA U
aelc64
TUAPOKCU]IA D
bubnmnoreka LIOK
57 Keneso 15.04 https://m.edsoo.ru/00
ae1d86
OKXCcHubl,
TUAPOKCH]IBI 1 bu6mmoreka [JOK
58 COJIN JKele3a 17.04 https://m.eds00.ru/00
(1) u xene3a ae35e6
()
IIpakTueckas
paborta Ne 7.
Pemenue
SKCTIEPUMEHTAIT bubnuorexa [JOK
59 BHBIX 3a/1a4 [0 22.04 https://m.edso00.ru/00
TEME ae3de8
«Baxneiimniue
METaJUIbI U KX
COCIMHEHHSDY
O06o06micHue 1
60 CHUCTEMaTH3aI 24.04
s1 3HAHUHU
Brruucnenus mo
ypaBHEHUSIM
XAMUYECKHUX
peakuuii, eciu
OIUH U3
pegreHTOB flal B bu6munoreka LIOK
61 HSOBITKE HITH 29.04 https://m.edso0o.ru/00

COAEPKUT
MIPUMECH.
Breraucnenns
MacCOBOH 10U
BBIXOJIa
MPOAYKTa
peakuuu

ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KonTponbnas

pabota Ne4 mo
62 Me 1 1 06.05
«Baxueiinine
METAJUIBI U UX
COEIUHEHUS
O00011eHE U
cHCTEMAaTH3aIlN
s1 SHAaHUH.
63 AHaIS 1 08.05
KOHTPOJIbHOM
paboTsl
Bemecta u
MaTepHuabl B bubmuotexa [JOK
64 IMOBCEIHEBHOM 1 13.05 https://m.eds00.ru/00
KU3HU ae3f50
yeJIoBeEKa
z;I;IM;j{eeC;?: bubmuoreka [JOK
65 P . 1 15.05 https://m.edso0.ru/00
OKPYKaroIIeH 264270
cpenbl aceqacs/u
Pous xinui & BuGmorexa 11K
66 p 20.05 https://m.edso00.ru/00
DKOJIOTHYECKUX
ae4270
npooiem -
Pe3epBHbIit
YPOK. bubnuotexa [JOK
67 O06o06micHue U 1 22.05 https://m.eds00.ru/00
cHUCTEMaTU3aIU ae0d0a
sI 3HAHUHU
OBIIEE
KOJIMYECTBO
YACOB I1O 67 4 !
ITPOT'PAMME
IIOYPOYHOE IINTAHUPOBAHUE
9B KJIACC
No KoanuyecTBO 4acoB Jata DJIeKTPOHHBIE
Tema ypoka Bee Konrtposnr = IlpakTHuec mayaen nugposbie
n/ HbIE KHe - 00pa3oBaTebHbIE
I ro padoTbI padoThI pecypcbl
[Tepuonnueckuit
3aKOH.
[Tepuoanyeckas bubnmorexa [[OK
1 cucTeMa 1 02.09 https://m.edso00.ru/00
XAMUYECKHAX adb59e

aneMeHToB /I,
. Menneneena


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCT

U B U3MEHEHUU
CBOMCTB
XUMHUYECKUX
3JIEMEHTOB
TIEPBBIX TPEX
MEPUOA0B

Knaccudukanus

n
HOMEHKJIaTypa
HEOPTaHUYECKHU
X BEIICCTB

Bunbr
XHUMHYISCKOHN
CBSI3H U THIIBI
KPUCTAJUIMYECK
UX PELETOK

KonTponbHas
paborta Nel mo
TEMe
«IToBTOpEHUE U
yriryoneHue
3HaHUI
OCHOBHBIX
pa3enoB Kypca
8 kmacca»

05.09

09.09

12.09

16.09

bubnuorexa [JOK
https://m.edso0.ru/00
adb6b6

bu6mmoreka [JOK
https://m.edso0.ru/00
adb7e2

bu6mmoreka [IOK
https://m.edso0.ru/00
adbac6

Knaccudukanus

XHUMHYCCKHX
peakuuii mo
pa3IMYHBIM
MpU3HaKaM

ITonsatue o
CKOPOCTH
XUMHYECKOU
peaKuuu.
ITonsarue o
TOMOTCHHBIX 1
reTePOreHHBIX
peaKuusIX

ITonsarue o
XHUMHUYECKOM
paBHOBECHH.
®DakTopsl,
BIUSIIONTHE HA
CKOpOCTb
XUMHYIECKOHN
peakuuu u
MOJIOKEHHE
XHUMHYECKOT0O
paBHOBECHS

OKHUCIUTENBHO-

19.09

23.09

26.09

30.09

but6mmoreka [JOK
https://m.edso0.ru/00
adbch0

bubmuoreka [JOK
https://m.edso0.ru/00
adbe9a

bu6mmoreka [IOK
https://m.edso0.ru/00
adc28c

but6mmoreka [{JOK


https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

BOCCTaHOBHUTEJIb https://m.edsoo.ru/00
HbIE PEAKIIUU adcade
Teopus
3JIEKTPOJIUTUYEC
KoMt bu6mmoreka [JOK
10 JTUCCOITHAIHH. 03.10 https://m.edso0.ru/00
CwiibHBIE U adcd68
ciabbie
AJICKTPOJIUTHI
Honnrsie
YPaBHeHHA bubmuoreka [JOK
11 peaKuiH 07.10 https://m.edso0o.ru/00
add448
XuMHUYecKre
CBOMCTBaA
KHUCIIOT U
OCHOBAHUH B bu6mmoreka [{IOK
12 ;BeTe . 10.10 https://m.edso0.ru/00
pencTaBiIeHUN add5ds
00 —
AJIEKTPOJIUTHYEC
KOM
JTHUCCOIAAIIN
XuMudeckue
CBOMCTBA coJiek
B CBCTC . bubnuoreka [JOK
13 ngHCTaBHeHHH 14.10 https://m.edso0.ru/00
© addsb?
3JIEKTPOJIUTUYEC
KOH
JHUCCOIHAIAN
Ilonsarue o bub6munoreka [IOK
14 THIPOJIH3E 17.10 https://m.edso0.ru/00
couneit add9d4
[IpakTueckas
pabora No 1. bubnuorexa [JOK
15 «Perrenne 21.10 https://m.edso0.ru/00
IKCIIEPUMEHTAIT addbfa
BHBIX 33129
O0600mmeHue n bubnuorexa [JOK
16 CHCTEMATH3AIH 24.10 https://m.edso0o.ru/00
s 3HAHMI addd12
17 Pemenue 3amay 07.11
KonTponbhas
pabota Ne2 mo bu6mmoreka [JOK
18 TEME 11.11 https://m.edso0.ru/00
«DNEKTPONUTHY addecO

€CKasd


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

19

20

JIUCCOIAAIS.
Xumudeckue
peakiuu B
pacTBopax»

O0mas
XapaKTEePUCTHKA
rajjoreHoB.
XUMUYECKHUE
CBOIICTBa Ha
MpuMepe XJopa
[IpakTueckas
pabota Ne 2 mo
TeMe
«ITonyuenne
COJISTHOM
KHCIIOTHI,
n3ydyeHue eé
CBOMCTBY»

14.11

18.11

bubmmnoreka LIOK
https://m.edso00.ru/00
addfe2

bu6mmoreka [JOK
https://m.edso0.ru/00
ade348

21

XJ10poBOAOPOI.
Consanas
KHCJIOTa,
XHUMHYECKHE
CBOMCTBA,
MOJTy4YEHUE,
MIPUMEHEHHE

21.11

but6mmoreka [JOK
https://m.edso0.ru/00
adel04

22

23

24

Brrancaenus no
YpaBHEHUSIM
XHUMHYCCKHX
peakuui, eciu
OJINH U3
peareHTOB /1aH B
H30BITKE

O06mas
XapaKTepUCTHKA
3JIEMEHTOB
VIA-rpymmsr

AnnoTponHsie
Mo UKaIII
CepBL.
Haxoxnenne
cepel U e€
COCTUHEHNH B
MIPUPOJE.
XUMUYECKUE
CBONCTBA CEpbl

25.11

28.11

02.12

but6mmoreka [JOK
https://m.edso0.ru/00
ade488

bubmuoreka [JOK
https://m.edso0.ru/00
ade64a

bu6mmoreka [JOK
https://m.edso0.ru/00
ade64a

25

CepoBoaopon,
CTpOCHHUE,
¢busnyeckue u
XUMHAYECKHE
CBOMCTBA

05.12

bubmuorexa [{OK
https://m.edso0.ru/00
ade802



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

26

27

28

29

OKcHuBI CEpPBI.

Cepnas

KHUCJIOTA,

(buznveckue u 1 09.12
XUMUYCCKUE

CBOJMCTBA,

MIPUMEHEHUE

XuMuyeckne
peaKIuH,
JIC)KAIIIE B
OCHOBE
MIPOMBIIIIICHHOT
o crocoba
MOJTyYEHUS
CepHOMH 1 12.12
KHUCIIOTEL.
Xumuaeckoe
3arpsi3HEHUE
OKpY’Karolen
cpenbl
COEIMHEHUSIMU
cepbl

OO0mias
XapaKTEPUCTUKA
aieMeHTOB VA-
rpynmsl. A30T,
pacrpocTpaHeH 1 16.12
We B MpUpoJIe,
¢busnveckue u
XAMUYECKHE
CBOMCTBA

AmMMHax, ero
(dbuzmdeckue u
XUMUYCCKHE
CBOICTBA,
MOJIyYEHUE U
MIPUMEHEHHE

1 19.12

bubnuorexa [JOK
https://m.edso0.ru/00
adea28

bubmuoreka [JOK
https://m.edso0.ru/00
adec8a

bu6mmoreka [JOK
https://m.edso0.ru/00
adeeab

bu6mmoreka [{IOK
https://m.edso0.ru/00
adf004

30

31

32

[IpakTuueckas

paborta Ne 3 o

TeMe

«ITonyuyenue 1 1 23.12
aMMHaKa,

H3y4YEHUE €ro

CBOMCTB»

Brrancienue

MacCOBOH J0JIU

BBIXOJ1a 1 26.12
MPOJIyKTa

peakuu

AzoTHas

. 1 30.12
KHCJIOTa, €€

bu6mmoreka [IOK
https://m.edso0.ru/00
adf180

bubmunoreka [IOK
https://m.edso0.ru/00
adec8a

but6mmoreka [IOK
https://m.edso0.ru/00



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adf306

33

34

35

dbuzmdeckue u
XUMHYECKHE
CBOICTBa

Hcnonn3oBanue
HUTPATOB H
coJieii aMMOHUS
B KaueCTBE
MUHEPaTbHBIX
yI0OpeHUi.
XUMHYECKOE
3arps3HEHUE
OKpY>Karoleun
cpenbl
COCIMHCHHU MU
asoTa

dochop. Oxcua
dochopa (V) u
dhochopuas
KHCIIOTA,
(dbuznveckue u
XUMHUYECKHE
CBOMCTBA,
MOJTy4eHUE

Hcnonb3oBanue
tdhocdaros B
KauecTBe
MHHEPAIbHBIX
yIoOpeHuit.
3arpsi3HeHHE
IIPUPOIHOMN
cpenbl
dbocharamu

13.01

16.01

20.01

adf306

bu6mmnoreka LIOK
https://m.edso0.ru/00
adf518

bu6mmoreka [IOK
https://m.edso0.ru/00
adf68a

but6mmoreka [IOK
https://m.edso0.ru/00
adfc20

36

37

38

Yraepon,
pacrpocTpaHeH
ue B NpUpoJie,
(buznveckue u
XAMUYCCKHE
cBoyicTBa.OKcun
bl yIiiepoja, ux
(dbuznveckue u
XAMUYCCKHE
CBOICTBA.
OKOJIOTUYCCKHE
pOOJIEMBI,
CBSI3aHHBIC C
OKCHJIOM
yraepoja (IV)
VYronbHas
KHCJI0Ta U €€
conu

[IpakTrueckas

1

23.01

27.01

30.01

bubmuorexa [JOK
https://m.edso0.ru/00
adfd9c

bub6munorexa LIOK
https://m.edso0.ru/00
ae006¢c

bubmunoreka [IOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

pabota Ne 4 o https://m.edso0.ru/00
TeMe ae027e
"[lonyuenne
YTIIEKUCIIOTO
rasa.
KauectBennas
peakius Ha
kapOoHaT-HOH"
[TepBonavanbH
BIC TOHATHA 00 bubmmnoreka LIOK
39  Oprammiccrux 03.02 https://m.eds00.ru/00
BEIICCTBAX KaK
ae054e
0 COCINHEHUIX
yriepojia
K . bubmmorexa [JOK
40 PEMITHH 1 €10 06.02 https://m.edso0o.ru/00
COCIMHCHHUS
ae080a
IIpakTrueckas
paborta Ne 5.
Pemenue
AKCTIEPUMEHTAIT bubmuorexa [JOK
41 BbHBIX 3a/1a4 I10 10.02 https://m.edso00.ru/00
TEME ae0bf?2
«Baxneimnine
HEMETAJUIBI B UX
COCIMHCHHSD)
KonTponbHas
pabora Ne3 mo bu6mmoreka [{JOK
42 teme 13.02 https://m.edso0.ru/00
«Baxnenmne
ae0el8
HEMETaJIbl U UX
COCIMHEHMUS»
Ananmms bu6mmoreka [JOK
43 KOHTPOJIbHOM 17.02 https://m.edso0.ru/00
paboThI adfebe
O06mas
XapaKTepUCTHKA
XAMUYECKHUX
9JIEMEHTOB —
METAJIJIOB.
Merannnueckas bubmmnorexa LIOK
44 CBSI3b U 20.02 https://m.edsoo.ru/00
MeTajuTndecKas ael03e
KpUCTaJUTHYeCcKa
s pelETKA.
dusnueckue
CBOICTBaA
METAJIJIOB
XuMudeckue bu6mmoreka [JOK
45 CBOMCTBa 24.02 https://m.edso0.ru/00
METAJLJIOB. aell156


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

DIIEKTPOXUMUYE

CKUH psif
HaIpsOKEHUN
METAJIJIOB
OO0mmme
CITIOCOOBI
MTOJTYyYEHUS
MCTAJIJIOB.
CruiaBbl.
Beraucnenus mo bubmuoreka [JOK
46 ypaBHCHHSIM 27.02 https://m.edso0.ru/00
XAMHUYECKHUX aell56
peakuuii, eciu
OJIMH U3
peareHTOB
COJICPKUT
puMecH
[TonsiTHe O but6mmoreka [IOK
47 KOppO3UH 03.03 https://m.edso0.ru/00
METAJIJIOB ael278
but6mmoreka [JOK
48 ﬁiizg;fbllme 06.03 httpsg//m.edsoo.ru/OO
aeldb?
Oxcunel but6mmoreka [IOK
49 TUJPOKCUIBI 10.03 https://m.edsoo.ru/00
HATPHUS ¥ KaJIHsI aeldb?2
Illenounozemen
bHBIE METaJLIIBI BHGH_HOTeKa HOK
50 S —— 13.03 https://m.edso0.ru/00
Maraui ael5e8
Baxwueiine bu6mmoreka [JOK
51 COEIUHECHUS 17.03 https://m.edso0.ru/00
Kb ae15e8
Kecrrocrs bu6mmoreka [IOK
BOJIBI U .
52 , 20.03 https://m.edso0o.ru/00
CITOCOOBI €€
ae1886
yCTpaHCHUS
[IpakTnueckas
pabora Ne 6 no bu6nuoreka [IOK
53 feM..e 24.03 https://m.edsoo.ru/00
KécTkocTh ae13e8
BOJIBI U METO/IbI E—
e€ ycrpaneHus"
O00011eHNE U
54 CHCTEMAaTH3aIlN 27.03
s1 3HAHUM
bu6mmoreka [JOK
55 ATIOMUHUI 07.04 https://m.edso0.ru/00
aelc64
56 AmMdoTtepHbIe 10.04 bu6mmoreka [{OK


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

57

58

CBOMCTBA
OKCHIa U
TUAPOKCU]IA

Keneso 1

OKCHUIbI,

THIPOKCHUIBI U

COJIM XeJie3a 1
(I u xene3a

an

14.04

17.04

https://m.edso0.ru/00
aelc64

bubmuoreka [JOK
https://m.edso0.ru/00
aeld86

but6mmoreka [IOK
https://m.edso0.ru/00
ae35e6

59

[IpakTueckas

pabota Ne 7.

Pemenue
AKCIEPUMEHTAI

BHBIX 33724 II0 1
TeEME

«Baxneimnine
METaJUIBI ¥ BX
COCTUHCHUS

21.04

but6mmoreka [IJOK
https://m.edso0.ru/00
ae3de8

60

61

62

O06006111EHE U
CUCTEMATH3AINA 1
s 3HAHUN

Brraucnenus 1o
ypaBHEHUSIM
XHUMHYECKHX
peakuuii, eciu
OJIUH U3
pEareHToB 1aH B
HU30BITKE UIIN
COAEPKUT
MIPUMECH.
Breraucnenns
MacCOBOH J0JIU
BBIXOJIa
MPOJIyKTa
peakuuu
Kontponbnas
pabota Ne4 o
TeEMeE
«Baxneimnine
METAJIIbI U UX
COCTUHECHUS»

24.04

28.04

05.05

bubmuoreka [JOK
https://m.edso0.ru/00
ael750

63

64

O06o06uicHue U
cHCTeMaTH3aIu
sl 3BHaHUM.
Ananuz
KOHTPOJIBHOU
paboTsl

BemtectBa u
Marepuaibl B

08.05

12.05

but6mmoreka [IOK
https://m.edso0.ru/00



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

TIOBCETHEBHOMN ae3f50
JKU3HH
YyeJaoBeKa
Xumuieckoe bubmuorexa [JOK
65 Zirp ASHCHHIC 1 15.05 https://m.edsoo.ru/00
PYyHaiotieH 2e4270
cpenbl
Poub xuvmn B bubmuoreka [JOK
66 PCIHCHIH 1 19.05 https://m.edso0.ru/00
DKOIOTHYECKUX
ae4270
npobiem
PezepBHbIit
YPOK. bubmuorexa [JOK
67 O06o0meHue u 1 22.05 https://m.edso0.ru/00
CHCTEMATHU3ALA ae0d0a
s1 BHAHUN
PesepBHbIit
YPOK. bubnuotexa [JOK
68 O06o0mmeHue u 1 26.05 https://m.edso0.ru/00
CHCTEMATHU3ALA adb33c
s1 BHAHUK
OBIIEE
KOJMYECTBO 68
YACOB IIO

[NPOTPAMME


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




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos WU.I'., CnaakoB C.A., AKmoHEepHOE 001IECTBO
«3narenscTBO «IIpocBemienney

* Xumus, 9 xiacc/ I'abpuensn O.C., Octpoymos N.I'., Cnagkos C.A., AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBemnieHne)

METOANYECKHUE MATEPUAJIBI JIUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEHET

but6mmoreka [JOK






