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c. HoBnliii Cap6aii 2023

MHHOACHUTEJIbBHASA 3AITMCKA

[IporpamMa 1mo XMMHM Ha YpOBHE OCHOBHOI'O OOILIEro oOpa3oBaHMs COCTaBJIEHA HA OCHOBE TPEOOBAaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeNbHONW MPOrpaMMbl OCHOBHOTO o0miero obpazoBanus, mnpejactaBieHHbIX B @I'OC OOO, a Takke Ha OCHOBe (QenepaibHON paboueit



IIpOrpaMMbl BOCIIUTaHMS U C Y4E€TOM KOHLEMNIMHU IPernojaBaHus ydeOHOro npeaMera «XuMHs» B 00pa3oBaTelbHbIX OpraHu3auusax Poccuiickoit
denepanuu.

[Iporpamma mo XMMuHM JHA€T TMpPEINCTaBICHHE O LENAX, OOLIe cTpaTernu OOydeHHus, BOCHHUTAHUS M Pa3BUTHA OOYUYAIOMIMXCS CPEICTBAMHU
y4eOHOTO TMpenMeTa, YCTaHABIMBAeT 00s3aTeNbHOE MPEIMETHOE COJepXKaHWe, IpelyCMaTpUBaeT paclpelelieHne ero Io KilaccaM u
CTPYKTYPUPOBAaHHE IO pa3zeiaM M TeMaM IPOrpaMMbl IO XHMHH, ONPEAEISAET KOJIWYECTBCHHBIC M KAYECTBEHHBIC XAPAKTEPUCTHKU COIEPIKAHUSA,
PEKOMEHIYEeMYIO TOCIEeI0BATEIbHOCTh M3YyUCHHUS XHUMHU C YYETOM MEKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4yeOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEH O0OY4arOLIMXCs, ONpeaeisieT BO3MOXKHOCTH MpeaMeTa A pealu3aluu TpeOOBaHUM K pe3yibTaTaM OCBOEHHSI OCHOBHOM
o0pa3zoBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a Takke TpeOOBaHMUN K pe3yibTrataM OOydeHHs] XMMUU Ha YPOBHE Iesei
U3y4YEHUs NIPeIMETa U OCHOBHBIX BU/I0B Y4€OHO-TIO3HABATEIILHOM JESTEIbHOCTH 00yYarOIIErocs 10 OCBOCHUIO y4eOHOTO COJepKAHMUS.

3HaHUE XUMUU CIIY’)KUT OCHOBOH Uit (hOPMUPOBAHMSI MHUPOBO33PEHUSI 00YYArOIIErocs, €ro MpeICTaBICHU 0 MaTepUAIbHOM CIUHCTBE MHUPA,
BAKHYIO pOJIb UTPAOT (HOpPMHUPYEMbIE XUMHUEH MPEJACTaBICHUS O B3aUMOIPEBPAIICHUSIX DHEPTrUU W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJIE, O MYTIX
pelieHus] TI00ANBHBIX MPOOJIEeM YCTOHYHMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOW, MUIIEBOW M IKOJIOTHYECKOH OE30MacHOCTH,
po0JIeM 3IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH Il caMOpasBUTHUS U (OpMHpOBAHUS KyNbTYpbl JUYHOCTH, €€ oOmedl u (QyHKIHOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHUPOBAHME MBIIIJIEHUS W TBOPUYECKHUX CIOCOOHOCTEH O0O0YyYarolMXCs, HABBIKOB HX CaMOCTOSITENIbHOM yueOHOMU
JeSTeNbHOCTH, HKCHEPUMEHTAIBHBIX U HMCCIE0BATENbCKUX YMEHHUH, HeOOXOAMMBIX KaK B IOBCEIHEBHOW XHM3HHM, TaK U B NPOPECCHOHATBLHON
NEeATEIbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAayuHOTO MBILUIEHUS, 3aKJIa/bIBAET OCHOBBI LIEJOCTHOIO B3IJIsSJla HA €IMHCTBO IPHUPOJBI M UEIOBEKa, SBIISETCS
OTBETCTBEHHBIM JTANoOM
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yUaIOLIUXCS;

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO OEHHOCTHOI'0O OTHOIICHHA K C€CTCCTBCHHO-HAYUYHBLIM 3HAaHUWAM, K IMPUPOJAC, K YCIOBCKY, BHOCHUT cBOM BKJIaJl B
IKOJIOTMYECKOe 00pa3oBaHre 00yUYaOIIUXCS.



JlaHHbIEe HanpaBiIeHUs B O0yYEHUH XUMHMU 00ecleunBaroTCs cruelu(uKoi coaepxkaHus ydeOHOro rmpeamMera, KOTOpbIH ABISETCS MeAaroruuecku
a/JlalITHPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKM XMMHUH Ha ONPEAEIEHHOM 3Tane e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00ILIero oOpa30BaHUS OPMEHTUPOBAH HAa OCBOCHHE OOYUYAIOUIMMHUCS CHCTEMBl MEPBOHAYAIBHBIX MOHSATHIM
XMMHH, OCHOB HEOPIaHUYECKON XMMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX OHATUN OPraHUYECKON XUMUH.

CtpykTypa copepKaHus MPOTpaMMbl 110 XUMUU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOX0/a K e€ n3yueHuto. CopepKaHue CKIIabIBACTCS U3
CUCTEMBI MOHATHI 0 XUMUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMBbI MOHATUI O XUMHUECKOH peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI
10 IPHUHIIUITY MTOCJIEI0BATEILHOTO PA3BUTH 3HAHWN Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUM PA3HOTO YPOBHSI:

— ATOMHO-MOJIEKYJIIPHOI'O YU€HUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMUS,
- Ileproanueckoro 3akoHa [I. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;
— Y4€HHS O CTPOCHUH aTOMa U XUMHUECKOH CBA3HU;

— TPEACTaBICHUHN 00 IEKTPOIUTUYECKON INCCOLUALIMN BEIIECTB B paCTBOPAX.

TeOpeTI/IHGCKI/Ie 3HAHUSA pacCMATPpUBAOTCA HA OCHOBC OMIIMPUYCCKHU MMOJTYYCHHBIX U OCMBICIICHHBIX (I)aKTOB, Pa3BUBAKOTCA MOCJICAOBATCIIBHO OT
OIHOTO YPOBHS K APYIOMY, BBIITOJIHAA (byHKI.IPIPI O0OBSICHEHHS U IMPOTrHO3UPOBAHUS CBOﬁCTB, CTPOCHUA U BO3MOXKHOCTEM IMPAKTUYCCKOI'0O IPUMCHCHUSA U
IMOJIYYCHH A U3YyUaCMbIX BCIICCTB.

OcBoeHME MPOrpaMMbl MO XMMHH CIIOCOOCTBYET (DOPMUPOBAHMIO NMPEACTABICHUS O XMMHUYECKOM COCTaBJISIONIEN HaydyHON KapTHHBI MHpa B
JIOTUKE €€ CHCTEMHOW IPUPOJIbI, IEHHOCTHOTO OTHOLIEHHWS K HAay4YHOMY 3HAaHUIO M METOAAM IO3HaHUS B Hayke. V3ydeHue XMMUM NPOUCXOIUT C
MIPUBJICYCHUEM 3HAHUM 13 paHee U3yUeHHBIX Y4eOHbIX peaMeToB: «OKkpyskatouuil Mup», «buonorus. 5—7 kinaccb» u «Pusnka. 7 Kiaacey.

[Ipy w3yyeHMH XMMHUHU TPOUCXOAUT (OPMUPOBAHME 3HAHUII OCHOB XMMHMYECKON HayKd Kak oOO0JIacTH COBPEMEHHOI'O €CTECTBO3HAHUA,
MIPAKTUYECKOHN JIeATENIbHOCTH YEeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. 3a/iada yueOHOTO MperMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XHWMHYECKUMX 3HAHUH — BaXHEWIMX (AaKTOB, TOHATUH, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, JIOCTYHNHBIX 000OIIeHMI
MHUPOBO33PEHUYECKOT0 XapaKTepa, s3bIka HayKd, B MPUOOIIEHNH K HAYYHBIM METOJIaM TO3HAHUS NMPU M3YyYEHUU BEIIECTB U XUMHUYECKUX pEeakiHii, B
(GOopMHPOBAaHUN U Pa3BUTHM MO3HABATEIbHBIX YMEHHH M MX MPUMEHEHHM B y4yeOHO-TIO3HABATENbHOUW U y4eOHO-HCCIeI0BATeIbCKON JesITeIbHOCTH,
OCBOEHUH TPaBUII O€30MIaCHOTI0 OOpAIlEHUs C BELIECTBAMH B [TOBCETHEBHON KU3HH.



HpI/I HN3YUYCHHUH XUMHHU HA YPOBHC OCHOBHOI'O 06H.[CFO 06paSOBaHI/I$I BaXXHOC 3HAYCHUEC HpI/IO6pCJ'II/I TaKHue€ 1IN, KaK:

—(OpMHUPOBAHUE HHTEIUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, T'OTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSTEIBLHOMY MPUHATHIO
pelIeHHi, CIOCOOHON alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HaIPaBJIEHHOCTh OOYYEHHUS HA CHCTEMAaTHYEeCKOe MPHUOOIIEHNE 00yJarONIMXCs K CAMOCTOSTEIIHOM MO3HABATEIHLHON JACSITEIbHOCTH, HAYIHBIM
METOJIaM TIO3HaHWUs, (POPMHUPYIOIIMM MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEH K XUMUU;

—o0ecreyeHne yCIoBHiA, CITIOCOOCTBYIOIINX MPUOOPETEHHIO 00YUYAIOIIMMHUCS OIBITAa Pa3HOOOPa3HON eI TeIbHOCTH, TO3HAHNUS U CAMOTIO3HAHMS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINM ), UMEIOIIUX YHUBEPCAILHOE 3HAUCHHUE ISl PA3JIMYHBIX BUJIOB JEATEILHOCTH;

— opmupoBanue 0O0IICH (YHKIIMOHATHHOW M €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIC YMEHUN OOBSCHATH M OIICHUBATH SIBJICHHS
OKPY>KaIOILero MUPA, UCTIONB3YS 3HAHUS U OIBIT, MOTYYSHHbIE TPU U3YYEHUU XUMHH, IPUMEHATH UX MPU PEIICHUHU MPOOJIeM B MOBCEIHEBHOMN KU3HU

Y TPYIOBOM JI€SITEIBHOCTH;

—(opmupoBaHue y 00y4aromMUXcsi T'yMaHUCTUYECKUX OTHOILIEHHWH, TOHUMAHUS HEHHOCTH XMMHYECKUX 3HAHUU JUIsl BBIPAOOTKH 3KOJIOTMYECKU
11e1€c000pa3HOro MOBEACHUS B ObITY U TPYIOBOU JEATEILHOCTH B LIEISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPY KaIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHUBALIMU K O0YyYEHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITMTAHHIO HA OCHOBE YCBOCHMSI OOIIEUEIOBEYECKUX 1IEHHOCTEM,
TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPABIEHHOCTH JAIbHENUIIET0 00yUeHUSI.

OO1ee 9nCII0 9acoB, OTBEACHHBIX JUTSI M3YYCHHUS] XMMHH Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, coctarisier 136 gacoB: B 8 kitacce — 68
yacoB (2 4yaca B HeJleN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COILEPKAHUE OBYYEHMUSA



8 KJIACC

HepBOHaqaanHe XUMHNYECKHUE IMOHATHUSA

Hpe,Z[MeT XUMUM. Polb XMMHM B JKM3HM 4YeJIOBeKa. XUMHUS B CUCTEME HayK. Tena u BemecTBa. dusnyeckue CBOIMCTBa BCIICCTB. ArperaTHoe
cocTosiHue BenlecTB. [ToHATHE 0 MeTOAaX MO3HAHUS B XUMUHU. UHCTBIC BEIIECTBA U CMECH. CriocoObl pasaciiCHus CMeceH.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3IeMEHTBI. CHMBOJIBI XUMUYECKUX IEMEHTOB. [IpocThie M cioXHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE
YYEHHE.

Xumuueckas popmyiia. BajeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XMMHUYECKOTO 3JIEMEHTa B COCJUHEHUU.

KonnuectBo BemectBa. Monb. Monsipaast Macca. B3anmocBs3p KonMuecTBa, MacChl M 4YMCIa CTPYKTYPHBIX €IMHHUII BelecTBa. Pacuérel mo
dbopMynaM XUMHUECKUX COEAMHEHUN.

du3znueckue U XUMHUUYECKHE SIBJICHUS. XMMUUYECKAsl peakius U €€ NMpU3HAKU. 3aKOH COXPAHEHHsS MACChl BEIIECTB. XUMHYECKUE YpaBHEHMS.
Kinaccudukanms XuMuuecknx peakiuii (CoeAMHEHUS, pa3I0KEHUs, 3aMEIIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHMUYECKOM MOCy 101, mpaBuiamMu paboThl B JIabopaTopuu U mpuéMamu oOpailieHus ¢ 1a00paTOpHbIM 000py10BaHUEM, U3yUEHUE
1 omnucaHue (U3NYECKUX CBONCTB OOpa3lloB HEOPraHMYECKUX BEIECTB, HaOmtoneHue ¢Gu3nueckux (TUIaBJICHHE BOCKA, TasHHUE JIbJa, PacTUpaHUE
caxapa B CTYyIKe, KUIIEHHE W KOHJEHCAllMs BOJbI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIMBAHHE MEIHON MPOBOJOKH, B3aUMOJEHCTBHE Mena ¢
KHCIIOTOM) SIBJICHUH, HAOJII0/IEHNE U ONMCaHUE MPU3HAKOB NMPOTEKaHUsI XUMUYECKUX peakiuil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI
¢ xJopuioM Oapusi, paznoxkeHue ruapokcuna Meau (II) mpu HarpeBanuu, B3auMoaencTBHe xene3a ¢ pactBopoM coiu Menu (II), nzydenue croco6os
pasesieHns cMeceil: ¢ TOMOIIbI0 MarHura, (uiIbTpOBaHUE, BbIIApUBAHKE, TUCTHIUIAIMS, XpoMaTorpadus, MpoBeACHNE OYUCTKU ITOBaPEHHOM COJIH,
HaOJIIOZICHWe W OINHUCAaHWE pe3yJbTaTOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3/IaHHUE MOJENel MOJEeKY
(IIapoCTepKHEBBIX).



Basxueiinue npeacTraBuTe/ i HEOPraHUYeCKUX BelleCTB
Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopog — snemeHT M mpoctoe BemiecTBo. HaxoskleHue Kuciaopoja B MpHupoje, (pu3nueckue u
XUMHUYecKue cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucinopoaa. CriocoObl MOydeHUs KUCIOPOa B 1JAOOpaTOPUU U MIPOMBIIIIICHHOCTH.

Kpyrosopot kucnoposa B mpupoze. O30H — aJuI0TpoIHas MO (UKaIUs KUCIOPO/a.

TeroBoil 3¢ ¢dekT XUMHUECKOW pPEeaKInu, TEPMOXUMHUYECKUE YpPaBHEHHs, HK30- U IHIOTEPMUYECKHE peaKkUuu. TOIUIMBO: Yroiib U METaH.
3arps3HeHue BO3/lyXa, YCUJICHHE TapHUKOBOIO 3(QeKTa, pa3pylIeHne 030HOBOI'O CIIOS.

Bonopon — snemeHT u npocroe BemiecTBo. HaxokaeHue Bojoposa B npupoje, pusnueckue U XMMUUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosy4yeHus. KHcioTsl U COJIn.

Mosipublit 00bE€M ra3oB. Pacy€Thl 10 XUMUYECKUM YpaBHEHUSIM.
dusnyeckue cBoiicTsa Bojbl. Bojga kak pactsopurens. PacTBopsl. HachllieHHbIE 1 HEHACHIIIEHHBIE PaCTBOPHL. PaCTBOPUMOCTD BEILIECTB B BOJIE.
MaccoBast 101 BellleCTBa B pacTBOpe. XUMHUUYECKUE CBOICTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B NIPUPOE U B )KU3HU yesioBeKka. KpyroBopoT Boibl

B IpHUPOAC. 38.I‘p$[3HeHI/Ie MMPUPOAHBIX BOI. OXpaHa " OYUCTKaA IIPUPOJAHBIX BOI.

Knaccudukanus nHeopranndeckux coequnenuii. Oxcuapl. Knaccuduxarms okcumos: coneodpa3yroiire (OCHOBHbBIE, KHCIOTHBIE, aM(pOTepHBIE) U
HecoJieoOpa3yromue. Homenkiatypa okcuioB. dusndeckue 1 XUMHYECKUE CBOMCTBa OKCUI0B. [loydueHne okcuaos.

OcHoBanus. Krnaccuduxaiuss ocHOBaHMI: IIENOYM M HEpacTBOpUMBbIE OocHOBaHUs. HomeHkinarypa ocHoBaHMH. DPU3NYECKHE U XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [loiryuenre ocHOBaHMI.

Kucnotsl. Knaccudpukanus xucnor. Homenknarypa kucnor. @usznyeckue U XUMHYECKHE CBOMCTBa KUCHOT. Psin aktuBHOCcTH MerayuioB H.
H. bekerosa. Ilomydyenue kuciuor.

Comu. Homenkuarypa coneil. @uznueckue 1 XuMu4eckue cBoicTsa coseil. [lonydenne coneil.
I'eneTnyeckas cBA3b MEXKY KJIACCAMU HEOPraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:



KayeCTBEHHOE OIpE/IEIeHUE COJIepXKaHMUsl KUCIOpoJa B BO3IyXe, MOJydyeHHe, COOMpaHue, paclo3HaBaHHE M M3y4YEHUE CBOMCTB KHUCIOPOAA,
HaOJI0IeHNEe B3aUMOCHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHUSI BOSHMKHOBEHHS M NpPEKpalleHus ropeHus (moxkapa), 03HaKoOMIIEHHE ¢ 00pazlamMu
OKCHJIOB U ONMCAHHE UX CBOICTB, IOJyYEHHE, COOMpaHME, PACIIO3HABAHUE M M3YYE€HHUE CBOMCTB BOJOpOJA (FOpPEHHUE), B3aUMOJIeIiCTBHE BOIOpOJA C
okcugoM wmemu (II) (BO3MOXHO HCIONB30BaHKME BHJICOMATEPUANIOB), HAONIOJICHHE OOpPA3llOB BEIIECTB KOJMYECTBOM | MOIIb, HCCIEIOBAaHUE
0COOEHHOCTEH pacTBOPEHUS BELIECTB C PA3JIMYHOM pacTBOPUMOCTBIO, IIPUTOTOBIEHHUE PACTBOPOB C OINpPENEIEHHON MacCOBOW J0Jel pacTBOPEHHOIO
BEIIECTBA, B3aMMOJACUCTBUE BOBI C METAIaMU (HATPHEM U KaiblieM) (BO3MOXHO HCIIOJIb30BAaHHE BHUIEOMATEpPHANIOB), MCCIEIOBaHUE OOpPa3loB
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, HAONIOJEHUE W3MEHEHMs OKpPAacKd HHAMKATOPOB B PAcTBOpaxX KHUCIOT M ILIEJI04Yel, H3ydeHue
B3aumojeiicteus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHUCIIOTHI, KMCIOT C METajulaMH, peakUuil HeHTpaau3aluu, MOJydeHHEe HEpacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OIHOIO MeTajlla JPYTMM M3 DPACTBOPA COJIM, PELICHHE OSKCIEPUMEHTAIBHBIX 3aJady N0 TeMe «BaxHelmue Kiacchbl
HEOPraHUYECKUX COECTUHEHUI.

Ilepuoanueckuii 3axkon u Ilepuoanyeckas cucrema xumuueckux 1eMeHToB [I. U. MenneneeBa. Ctpoenne aToMoB. XUMUYeCKas CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PeaKIul

HepBBIe IIOIIBITKH KJIaCCI/I(bI/IKaLII/II/I XUMHYCCKHX 3yIeMeHTOB. IloHsTue o rpymmnax CXOJHbIX 3JICMCHTOB (HIGJIO‘-IHI)IC 1 MCJIOYHO3EMCIIbHBIC
MCTaJlJIbl, I'aJIOI'CHbI, HHCPTHLIC FaSLI). SHGMCHTH, KOTOPBIC O6p&3y1-OT aM(I)OTepHBIC OKCHUAbI U TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. [lepuoanueckas cuctema xumuueckux snemeHToB J[. M. Menaeneesa. KopoTkonepuoanas u ATMHHONEpUOHAS (POPMBI
[Iepnonnueckoit cucreMbl xumudeckux anemeHToB J[. M. MenneneeBa. Ilepuoasl n rpynnel. @U3NMYECKU CMBICIT HOPSAJIKOBOIO HOMEpa, HOMEpPOB
[IEPUOJA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX snep. M3ortombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEeK aTOMOB MEpBBIX 20 XUMHYECKHX
anemeHToB llepuonnyeckon cucremsl . M. MenzaeneeBa. XapakTepucTika XMMUYECKOTO 3JIEMEHTA I10 €ro MosIokeHuto B [lepuoauyeckoil cucreme
. 1. Menneneena.

3aKOHOM€pHOCTI/I HU3MCHCHUA pagnyCca aTOMOB XUMHWYCCKUX SJICMCHTOB, METAJINIMYCCKUX U HEMCTAJINIMYCCKUX CBOICTB IO rpymmnaM 1 nepuogam.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB Ui Pa3BUTUA HaykKu W npakTtuku. J[. I. MenaeneeB —
YUEHBIN U TPAXIAHUH.

Xummnueckas cBs3b. KoBajaeHTHas (HOJ'I}IpHaSI n HCHOJ’IﬂpHaﬂ) CBA3b. aﬂeKTpOOTpI/ILIaTCJ'ILHOCTB XUMHYECKHUX AJIeMEHTOB. MIOHHas CBS3b.

Crenenb okuciieHus. OKHCIUTEIFHO-BOCCTAHOBUTEIILHEIC peaKkuunu. Hpoueccm OKHCJICHHS M BOCCTaHOBICHMUSA. OKHUCINTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:.

HU3YUCHUC O6p&3LIOB BCIIECCTB METAJJIOB U HEMETAJIJIOB, BSaHMOHCﬁCTBHe TUAPOKCH A HNUHKA C paCTBOpaMU KHUCIIOT U meﬂoqeﬁ, IIPOBEACHHUC
OIIBITOB, HJUTFOCTPUPYIOIIHX MPUMEPBI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (I‘OpeHI/IC, PCaKknun pas3jioxKeHUs, COCI[I/IHCHI/IH).

Meostcnpeomemnvwie ceasu

Peanuzanus MCIKIIPCAMCTHBIX CBsI3eH npu HU3YyUYCHUHN XUMHU B 8 Kkiacce OCYIHICCTBJIAACTCA YCPC3 HCIIOJIb30BAHUEC KakK O6IJ_[I/IX CCTCCTBCHHO -~
HAay4YHBIX HOH?ITI/If/'I, TaK U HOHSITI/Iﬁ, ABJIIIOIUXCA CUCTEMHBIMU JIJIA OTACJIBHBIX ITPEAMCTOB €CCTCCTBECHHO-HAYYHOI'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, TCOpHUs, 3aKOH, aHAIW3, CHUHTE3, KIACCU(UKANUSA, TEPUOIUIHOCTD,
HaOII0IeHUE, SKCTICPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHC.

®dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, AIIEKTPUUECKUN 3apsijl, BEIIECTBO,
TeJ0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3, PU3NUECKHe BEJIMUMHBI, €IMHHUIIBI H3MEPEHHS, KOCMOC, TIIaHEeThI, 3BE3 b1, COJIHIIE.

buonorus: porocunTes, npixanue, ouocgepa.

Feorpa(bmlz aTMoccpepa, rI/I):[pocq)epa, MUHCPAJIbI, TOPHBIC TOPOJBI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIMBO, BOJAHBIC PECCYPCHI.

9 KJIACC

BemecTBo B XUMHYeCKAasI peaKkmus

[lepuoanueckuii 3akoH. [lepuomuueckas cuctema xumuueckux siemeHToB J[. U. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHNUHU CBOMCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, Kaus, KaJblUs U UX COEIMHEHNN B COOTBETCTBUU C MOJIOKEHUEM DIIEMEHTOB B
[Iepnonnueckoii cucTeMe U CTPOCHUEM MX aTOMOB.



CrpoeHue BeecTBa: BUAbl XMMUYECKOUN CBSI3U. THUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMYECKOU
PELETKY U BUIAa XUMUYECKOW CBSI3H.

KHaCCI/ICI)I/IKaLII/ISI U HOMCHKJIaTypa HCOPraHMYCCKHX BCIICCTB. XUMHUYECKHE CBOMCTBa BCUICCTB, OTHOCAIIUXCA K Ppas3JiMYHbIM KJlacCaM
HCOPTraHNYCCKUX COCIIHHGHHﬁ, IFCHCTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIICCTB.

Knaccuukanuss XMMHUECKUX peakUii MO pa3IMyHbIM MpH3HaKaM (10 YHCIy M COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3pdeKTy, 10 U3MEHEHHUIO CTENEHEH OKMCIIEHUS] XUMHUYECKUX 3JEMEHTOB, 10 00paTMMOCTH, MO YYacTHIO KaTajau3aropa). DK30- U SHJ0TEPMUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHMUS.

[lonste o ckopoctu xumuuyeckoil peakuuu. [loHsTHE 00 00paTMMBIX M HEOOPATUMBIX XMMMUYECKUX peakuusx. [loHsTHE O TOMOreHHBIX U
rereporeHHslx peakuusax. [lonsarue o xaramuse. llondarne o xumudeckoM paBHOBecHHM. DaKTOPBI, BIUAIOIME HA CKOPOCTh XMMHUYECKON PEAKLUU U
ITOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHCIUTEIIEHO-BOCCTAHOBUTCILHBIC pcakuuu, BHGKTpOHHBIf/'I 0ajJaHC OKHCIHMTCILHO-BOCCTAHOBUTCILHOMN pCaKknuu. CocraBiieHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O OajaHca.

Teopm[ BJICKTpOHI/ITPI‘IeCKOﬁ JUCCOoManu. SJ'ICKTpOJ'II/ITBI U HCEJJICKTPOJIMTEI. KaTI/IOHI)I, aHWOHBI. MexaHu3M JUcconuanuu BEHICCTB C
pa3jIMUHbIMU BUJIAMU XUMHUYECKoH cBs3u. CTeneHb JUucColranuu. CuibHEBIC U cl1a0bIe SJICKTPOJIUTHI.

Peakiiun noHHoro oomMeHa. Y ciioBHs IPOTEKaHUs peakMii HOHHOTO 0OOMeHa, MOJIHbIE U COKpallEHHbIE HOHHBIE YpaBHEHUs peakuuil. CBoiicTBa
KHMCJIOT, OCHOBAaHUM U COJIEH B CBETE MPECTaBICHUM 00 AJIEeKTpOIUTHYECKON nucconnannu. KauecTBeHHble peakiuu Ha HoHbI. [loHsTHE O rHApOIM3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOACIAMH KPUCTAINITMICCKUX peIHéTOK HEOPTaHNYCCKUX BCHICCTB — MCTAJIJIOB U HEMCTAJLJIIOB (T‘pa(bI/ITa u anMa3a), CIIOKHBIX
BEIIECTB (XJIOpHJA HATpHsl), UCCICIOBAHUE 3aBHCUMOCTH CKOPOCTH XHMHYECKOW PEaKIMH OT BO3JCHCTBHS pa3IM4YHBbIX (DAKTOPOB, MCCIICIOBAHUE
ANIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, MpoIlecca AMCCOIUANNN KUCIOT, IIeNIouei M coyieil (BO3MOXKHO HCIIOJIB30BAHUE BHUJICO MATEPHAJIOB),
MPOBEJICHUE OMBITOB, WLTHOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs peakiuii HOHHOro oOMeHa (0Opa3oBaHUE OcCajlka, BBIJCICHHE ra3a, oOpa3oBaHUeE
BO}IBI), OIIBITOB, WJUIIOCTPHUPYIOIMIUX TPHUMEPbI OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/II\/'I (FOpeHI/Ie, pCaknun pasjIoKCHUA, COG)II/IHCHI/IH),
pacro3HaBaHHE HEOPTaHMUECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIIMii Ha MOHBI, PEIICHHE YKCIICPUMEHTAIBHBIX 3a/1a4.



HemeTtanabl 1 ux COCINMHCHUSA

OOmiast XxapakTepucTHKa TrajgoreHoB. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEepPHbIE CTEIEeHU okuciieHus. CTpoeHHe W (U3NYECKUEe CBOIMCTBA
MPOCTBIX BEHIECTB — TaJOreHOB. XWMHUYECKHE CBOWCTBA Ha MpHUMEpe Xiopa (B3aUMOJCHCTBHE C METaUIaMH, HEMETallaMH, MIeI0YaMH).
XnopoBogopos. ColsiHash KUCIOTa, XUMHYECKHE CBOWMCTBA, MOJIyYeHHE, MPUMEHEeHHUe. J[eiicTBUe XJIopa M XJIOPOBOJOPO/a HAa OPraHU3M 4YeJOBEKa.
Baxnelinme XJI0puIbl U X HAXOXKIACHUE B IIPUPO/IE.

O6mas xapakrepucTtuka 3meMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u puandeckue
CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA M Cepbl. AJUTOTPOIHbIE MOAU(PUKAIIMN KUCIOPOAa U Ccepbl. XUMHUUYECKHE CBOWCTBa cepbl. CepoBOIOpO/I,
cTpoeHHe, (u3MuecKue U XUMHUYeckue cBoiicTBa. OKCHUIBI Cepbl KaK MPEICTAaBUTENM KHCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (hU3HUECKUEe U
XUMHYECKHE CBOMCTBA (00IIMe KaK MPECTaBUTENS Kiacca KUCIOT U crenuduieckne). XUMHISCKUAE PEaKIIMH, JISKAIINEe B OCHOBE TIPOMBIIUIICHHOTO
criocoba moxydeHus cepHoil kucaotel. [Ipumenenune ceproit kuciaotel. Colu CepHON KHCIOTHI, KaYeCTBEHHAs peaklus Ha cyibdaT-uoH. Haxoxaenue
cepbl U €€ COCIMHEHUI B MIPUPOJIe. XUMHUUECKOE 3arps3HEHNE OKPYKAIOIICH Cpe/ibl COeAMHEHUSIMU CEePhI (KUCIIOTHBIC TOXK/IU, 3arps3HEHUE BO3/1yXa U
BOZ0OEMOB), CITIOCOOBI €r0 MPEIOTBPAILCHHUS.

OO61mas xapakrepucTuka 3JeMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETIEHU OKUCIICHUS. A30T, paCIpOCTpaHEHUE B
npupoje, Gpu3nuecKue U XMMUYecKne cBoiicTBa. KpyroBopot azora B mpupojae. AMMHAK, ero (pU3NYEeCKHe W XUMHUYECKHE CBOMCTBA, MOJIyUYCHHE U
npuMeHeHre. Conu aMMOHMS, UX (PU3MYEeCKHe U XUMUYECKUe CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiys Ha MOHbI aMMOHUS. A30THasl KHCIIOTa,
e€ monyuyeHue, pU3MUECKUE U XMMHYECKHE CBOMCTBa (0OIIMe Kak MpeACTaBUTENS Kilacca KUCIOT U cnenuduueckue). Mcnonb3oBanne HUTPATOB U
cojiell aMMOHHUS B KaueCTBE MUHEPAIbHBIX yIOOpeHHH. XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOLIEH cpeibl COCMHEHUSIMU a30Ta (KUCIOTHBIE JTOKIM,
3arpsi3HEHUE BO3yXa, OUBHI U BOJOEMOB). Pocdop, aoTponHbie Moaudukanuu pocdopa, puznueckue U xumuyeckue cpoictsa. Okeun pocdopa
(V) u hocdopnas kucnota, puzndeckue 1 XUMHUECKHE CBOMCTBA, nostydeHue. Vcnonb3oBanue GpocdaroB B kKauecTBE MUHEPATIbHBIX YIOOpPEHUH.

OOm1as xapakTepucTuka 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCIEHHs. YTIEepO, aJuIOTPOIIHbIE
MoJu(UKAIMK, paclpoCTpaHeHHe B Mpupoje, (usnyeckue M XUMHUYeckue cBoiicTBa. Ancopbums. KpyroBopor yriaepona B mpupone. Oxcuibl
yriaepoaa, ux (pu3nMyeckue M XMMHUYECKUE CBOMCTBA, JIEHCTBUE HA KUBBIE OpPraHU3MBI, MOJYyYEHHE U MPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIEeMBI,
CBsi3aHHBIE ¢ OKcuaoM yriepoja (IV), rumoresa rio0anbHOTO MOTEMJICHUS KIMMAaTa, MapHUKOBBIA A(QeKT. YronbHas KUCIOTa U €€ COoNd, HX
¢bu3nyecKkue 1 XMMUYECKHe CBOMCTBA, MOJIy4eHne U npuMeHeHne. KauecTBenHas peakuus Ha kapOoHaT-uoHBIL. Vcnonb30BaHne kapOOHATOB B OBITY,
MEJULIUHE, IPOMBILUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayabHBIE MOHATHA 00 OPTaHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriepoaa (MeTaH, 9TaH, 3TWJIEH, alleTUJIeH, STaHOoJ, INIMLEPUH,
yKCycHast kucioTa). [IpupoiHble HICTOUHUKH YTII€BOAOPOOB (yroJib, IPUPOIHBIN ra3, HeTh), MPOIYKTHI UX NepepadOTKH (OEH3UH), UX POJIb B OBITY U



IIPOMBIIIJICHHOCTH. ITonsiTe 0 OHMOJIOTMYECKH BasKHBIX BCIICCTBAX: JKHUpax, 6em<ax, Yri€eBoJax — W UX POJIM B XKU3HHU YCJIOBCKA. MaTepHaanoe
CANHCTBO OPraHUYCCKUX U HCOPTraHUYCCKUX COCIUHCHUI.

Kpemnuuid, ero pusnueckue 1 XuMU4YeCKHe CBOMCTBA, MoyueHHe U npuMeHenne. CoeanHeHust KpeMHust B mpupoze. O0mmue npencraBieHust 00
okcuae kpemuus (IV) u kpemuueBoit kuciore. CHIIMKATHI, UX MCIIOJIB30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaskHeine cTpouTebHbIe MaTepUabl:
KepaMHUKa, CTEKJIO, LIEMEHT, O€TOH, kesie300eToH. IIpobieMbl 6e3011acHOro UCIOIb30BaHUS CTPOUTEIbHBIX MATEPUAIOB B IOBCETHEBHOM JKU3HU.

Xumuueckuit Ikcnepumenm:

U3y4eHne OOpa3lOB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSIHOM KHCJIOTBHI, NPOBEACHHE KAaYECTBEHHBIX pEaKIHMi Ha XJIOPUA-HOHBI H
HaOJIOICHNEe TIPU3HAKOB WX TPOTEKaHUSs, OIBITHI, OTPAKarol[ue (U3NYECKHe W XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCTUHEHUH (BO3MOXKHO
UCIIOJIb30BAHUE BHEOMATEPUAIIOB), O3HAKOMJIEHHE ¢ 00pa3liaMH XJIOPHIOB (TalOTeHH/I0B), O3HAKOMIIEHHE ¢ 00pa3liaMH Cepbl U €€ COeTUHEHUSIMU
(BO3MOXHO HCIIOJIB30BAHUE BHJICOMATEPUANIOB), HAOIIOJCHNE IIpoLecca OOyIIMBaHUS caxapa MOJ JICHCTBHEM KOHIIGHTPUPOBAHHON CEPHOI KUCIIOTHI,
U3y4eHNE XMMHUYECKUX CBOMCTB Pa30aBICHHOW CEPHOM KHCIIOTHI, IPOBEJICHNE KAYECTBCHHOW Peakny Ha Cynb(haT-HOH U HAOJIO/EHHE NpU3HaKa e
MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKHMHU CBOMCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUH (BO3MOXHO HCIOJIB30BAHWE BHICOMATEPHAIIOB),
oOpa3namu a30THBIX U (POCHOPHBIX yIOOpEHHIA, MOTydeHre, COOMpaHue, pacro3HaBaHNe U N3Y4CHHE CBOMCTB aMMHaKa, IIPOBEICHHE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U (pocdaT-nuoH M U3yYeHHE PU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBAE KOHIICHTPHPOBAHHOW a30THOW KHCIIOTHI C MEJIBIO
(BO3MOXXHO HCIOJIb30BaHUE BHJICOMATEPHANIOB), M3yYEHHE MOJEICH KPUCTAUIMYECKUX PEIIETOK anMmasza, rpaduta, QyuiepeHa, 03HAKOMIICHHE C
MPOIIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEUIECTB aKTHBHPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHHE, COOMpaHUe, paclio3HaBaHUE H
M3yueHHe CBOMCTB YIVIEKUCIIOIO ras3a, MPOBEJCHNE KaYeCTBEHHBIX PEakLui Ha KapOOHAT M CHJIMKAT-MOHBl U M3Y4YE€HHUE NPU3HAKOB UX MPOTEKaHUs,
O3HAKOMJICHHE C TPOAYKIMEH CHIIMKATHOW MPOMBINUICHHOCTH, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a/1ad 10 Teme «BakHeWme HeMeTaulbl U WX
COEIMHEHUS.

MeTajiibl M UX COCAMHEHUSA

OO6m1ast XapakTepuCTUKa XMMHUYECKUX 2JIEMEHTOB — METAJVIOB HA OCHOBAHUHU UX TOJIOKeHUs B [leprnoanueckoil cucTeMe XUMUUECKUX 2JIEMEHTOB
J. W.MenneneeBa u ctpoeHus artomoB. CTpoeHue MeTtaiioB. Meraminueckass CBsI3b W METAUIMYECKas KPUCTAJUIMYECKash peleETKa.
DNEeKTPOXUMHUYECKUHN Pl HANIPSHKEHUH MeTallioB. @u3nyeckre U XMMUYECKHEe CBOMCTBa MeTauioB. OO0mue crnocoObl morydeHus: MeTayioB. [loasTue
0 KOPPO3UU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIuiaBbl (CTajib, YyTyH, JIOPATIOMHHHNA, OpOH3a) U UX MPUMEHEHHE B OBITY U
MPOMBIIIUIEHHOCTH.



[lenounbie MeTaiuibl: noJjioxkeHue B [lepuoanueckoit cucteMe xumudeckux anemeHToB J[. M. MenneneeBa, cTpoeHHe UX aTOMOB, HAXO0XJECHUE B
npupoje. Ou3nueckue 1 XUMUYECKHUE CBOMCTBA (Ha mpumepe HaTpus W Kaius). OKCUIbI U THAPOKCUIBI HATpUs U Kaius. [IpruMeHeHue 1eI0uHbIX
METAJUIOB U UX COEIMHEHUI.

[IlenouHO3eMENBHBIE META/UIbl MarHuid W Kaublui: mosnokeHue B Ilepuommueckoit cucreme xumudeckux snemeHToB [l M. Menaeneena,
CTPOCHHE UX aTOMOB, HAXOXKJICHHE B MpUpoje. DU3NYECKHe M XUMUYECKUE CBOMCTBA MarHusl M KanbIus. BaxkHelmme coeMHeHNs KanbIus (OKCH/I,
THIIPOKCU, cOH). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

Amromunuii: nonoxkenue B Ilepuonnueckoi cucreme xumudeckux anemMeHtoB [[. M. MenneneeBa, cTpoeHHE aTroMa, HAXOXKIAECHUE B MPUPOJE.
duznyeckue U XMMHUYECKHUE CBOICTBa amtoMUHUsA. AMGOTEepHBbIE CBOICTBA OKCHUJIA M TUAPOKCUIA aTIOMUHUS.

XKenezo: monoxenue B Ilepuognueckoit cucreme xumuueckux siaemeHTtoB JI. V. MenpaeneeBa, cTpoeHHe aToMa, HAXOXKICHHE B IMPUPOJE.
dusnueckre 1 XMMUUYECKHE CBOMCTBA kele3a. OKcubl, ruapokcuabl u conu xenesa (11) u sxenesa (III), ux cocras, cCBoOMCTBa U MOJTyUYECHHUE.

Xumuueckuii IKCnepumenm.

O3HaKOMIIEHHE ¢ 00pasllaMyd METaJIOB U CIJIaBOB, MX (PU3UYECKHMMH CBOMCTBAMHU, U3YYCHHE PE3YyIbTaTOB KOPPO3MU METAIOB (BO3MOKHO
WCIIOIb30BaHUE BUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJECUCTBUS OKCHAA KaJIbIMS MW HATPuUs C BOJMOM (BO3MOXKHO HCIIOJIB30BAHHE
BUJICOMATEPHAIIOB), UCCIIEIOBAHIE CBOIMCTB KECTKOM BOJBI, MpoOIlecca TOPEHUS Kelle3a B KUCIOPOJie (BO3MOXKHO HMCIIONIb30BAHHE BUEOMATEPHATIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI: MarHUs, KalbIus, aTlOMUHMS, ITuHKa, xenes3a (II) u sxenesa (I11), meau (1), nHabmroneHue u
OTMMCaHWE TMPOILIECCOB OKPAIIMBAHUS IJIAMEHHM MOHAMM HATpUs, Kalus W Kaublus (BO3MOXHO HCIIONH30BAaHHE BUIACOMATEPUAJIOB), UCCIEIOBAHUE
aM(pOTEpHBIX CBOMCTB THAPOKCHUJIA ATIOMUHMS U TUIPOKCHIA IMHKA, PEIICHUE DKCIEPUMEHTAIBHBIX 3a7a4 1Mo TemMe «BaxHehme MeTaibl U UX
COEJIMHEHUSI.

XuMus M OKpyKaouas cpeaa

BemectBa u MaTcpHraJibl B MMOBCEAHEBHOMN >KM3HU 4YeaoBeKa. be3omacHoe HCIOJb30BaHHE BEIISCTB M XHMHUUYECKHUX peaKuHﬁ B 6BITy. HepBaﬂ
IMoOMOIIb IMTPpU XUMHUYCCKUX 0KOr'aX U OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolel cpeapl (MpeneibHas JomycThuMasi KOHIeHTpamus BemecTs, naiee — [1JIK). Pons xumuu B pereHun
AKOJIOTUYECKUX TTPOOIEM.

Xumuueckuii IKcnepumenm:



u3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).
Meostcnpeomemnvwie ceasu

Peanumzanusi MeXNpeIMETHBIX CBS3€H NMPU M3YyUYECHHH XUMHH B 9 Kilacce OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHbIX OHATHUIH, TaK U MOHITUH, SBIAIOLIMXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIUKJIA.

OOure ecTeCcTBEHHO-HAy4YHbIE MOHATUA: HAy4yHbIH (DaKT, TMIIOTE3d, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KJIAacCU(PHKAlUs, NEePUOJUYHOCTb,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE, H3MEPEHHE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3(h(heKT, TEXHOIOTHS, MaTEPHUAIIBI.

®usuka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKJIUJ, H30TOIbI, PaJUOAKTHUBHOCTb, MOJIEKYJA, JJIEKTPUYECKHUMN 3aps,
MIPOBOJHHKH, TOJYIPOBOJHUKH, JUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeJIO, OOBEM, arperarHoe COCTOSHUE BEIIECTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KPUCTAJUIMYECKAs PEIIE€TKA, CIUIaBbl, (U3MYECCKUE BEIMYHMHBI, SAMHUIIBI HU3MEPCHUSA, KOCMHUYECKOE IMPOCTPAHCTBO, TIJIAHETHI, 3BE3IBI,

Conre.

buonorusi: ¢otocunres, npixanue, Ouocdepa, SKOCHUCTEMa, MHHEPAIbHBIC YIOOPEHHUS, MHUKPOAIIEMEHTHI, MaKpO3JIEMEHTHI, MUTATEIbHbIC
BELIECTBA.

Feorpa(bmlz aTMoccpepa, mnpocq)epa, MUHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC HCKOMTAECMBIC, TOIIJIINBO, BOAHBIC PCCYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YIbTAThl OCBOCHUS IPOrpaMMbl OCHOBHOT'O 06]].[61"0 O6p8.30BaHI/I$I JOCTUTAKOTCA B XOJI€ O6y‘IeHI/IH XUMHUHU B CAUHCTBEC y‘le6HOI>'I u
BOCITMTATCIbHOM ACATCIIBHOCTH B COOTBETCTBUHU C TpaaAULIMOHHBIMU pOCCHﬁCKHMH COOUOKYJIBTYPHBIMU W JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU,



OPUHATBIMA B OOIIECTBE MpaBWJIAMH M HOPMAaMH IIOBEACHHS M CIHOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHs W COLMAIU3AINN
00yJarommxcs.

JInuyHOCTHBIC pe3yiibTaTbl OTpAXXar0T T'OTOBHOCTH 06yan01u1/1xcs1 PYKOBOJACTBOBATLCS CHCTEMOM MO3UTHBHBIX INECHHOCTHBIX OpI/IeHTaI_II/Iﬁ u
paciiupCHUC ONbITa ACATCIILBHOCTU HA eé OCHOBE, B TOM 4YHMCJIC B HaCTHU:

l) INATPUOTHYECKOI0 BOCIIUTAHMS .

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY HACJIEANIO, IOHUMAHHS 3HAYEHUS] XUMUYECKON HAYKH
B JKU3HU COBPEMEHHOTO OOIIEeCcTBa, CIIOCOOHOCTH BIAJETh TOCTOBEPHON HH(pOpMalMed O MEepPEAOBbIX NOCTHKEHUSX U OTKPBITUSX MHPOBOU U
OTEYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa M OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJICTABICHHUS] O COLMANBbHBIX HOPMax M MpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHHWH B KOJIJICKTUBE, KOMMYHUKATHUBHONW KOMIETEHTHOCTH B
OOIIIECTBEHHO IMOJIE3HOW, y4eOHOMCCIEeNOBATEeIbCKONW, TBOPYECKOH M JPYrUX BHUAAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOH COBMECTHOM
NeSITeIbHOCTH TIPU BBIMIOJHEHUN Y4YeOHBIX, TMO3HABATEIbHBIX 33]a4, BBITOJHEHWH XHUMHUYECKHUX HKCIEPHUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB,
CTPEMJICHUSI K B3aUMOMIOHUMAHHUIO U B3aMMOIIOMOIIM B MIPOIIECCE ITON YUEOHOU JesTEHLHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TIOBEJACHUE U TIOCTYIIKU
CBOUX TOBAPUIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MIO3HAHMSI:

MHUPOBO33PEHUYECKHUE IMPEICTABICHUS O BELICCTBE U XMMHUYECKOM PEAKLHH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DAa3BUTHUsS HAYKU U
COCTABIISAIOLINE OCHOBY JUISl MOHMMAHUS CYLIHOCTH HAay4HOH KapTHHBI MHpa, NPEACTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOIBI,
B3aMMOCBS35IX YEJI0BEKA C MIPUPOJHOM CPEO, O POJIU XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABaTEIbHBIC MOTHBHI, HAITPABJICHHBIC HA TIOJYYCHUE HOBBIX 3HAHHUM IO XUMUU, HEOOXOUMBIE JIJIsi 0OBSICHEHUST HAOII0JaeMBIX MPOIECCOB U
SIBIICHUH, TI03HABATEIHHON, MHPOPMAITMOHHON U YMTATEIHCKOW KYIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHON pabOThI ¢ y4eOHBIMU TEKCTaMH,
CIIPaBOYHOM JTUTEPATYPOH, JOCTYIMHBIMH TEXHHUECKHUMHU CPEICTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHI;

HMHTEpeC K 00Y4eHHMIO U MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpAa30BaHUIO, MPOEKTHOW M UCCIIEI0BATEIbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00y4YeHHUS B AaJbHEUIIEM;



4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHUE [IEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHSI K CBOEMY 37I0POBbIO, YCTAHOBKHU Ha 37J0POBBIN 00pa3 )KU3HU, OCO3HAHHE MTOCJIEICTBU I
U HENpUsTHE BPEAHBIX MPUBBIUEK (YMOTpeOJIeHHS aJKOrojis, HAPKOTUKOB, KYpeHHs), HEOOXOIMMOCTH COONIOACHUS MpaBui O€30MacHOCTU MpH
00paIIeHn! C XUMUYECKIMH BEIIECTBAMH B OBITY U pEaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUEHHIO IPOo(deccuil U Tpyaa pa3iudyHOIo poja, yBaXEHHE K TPYAY U pe3yibTaTaM TPYJOBOU JIEATENbHOCTH, B TOM
Yyclie Ha OCHOBE MPHMEHEHUS MPEIMETHBIX 3HAHUM M0 XMMHUHU, OCO3HAHHBIA BHIOOP MHAMBHAYAIbHON TPACKTOPUHU MPOMOJDKEHUS 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMUMHUHU, OOLIECTBEHHBIX MHTEPECOB U OTPEOHOCTEN, yCIEMIHON MPpOo(hecCnoHaIbHOM 1eATeIbHOCTU
Y Pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aIallTUPOBATHCA B MPO(eccroHalbHO cpee;

6) 9KOJIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTUYECKHU LIE€J€CO00pa3HOE OTHOLICHHE K IMPUPOJE KaK UCTOYHUKY KM3HHM Ha 3eMie, OCHOBE €€ CYILEeCTBOBAHUS, IOHUMAHUE LIEHHOCTH
3I0pOBOTO M 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (DU3MUECKOMY M TICHUXHUYECKOMY 310POBBIO, OCO3HAHUE
LEHHOCTH COOJII0IEHHsI TPABUII 0€30MaCHOr0 MOBEIEHMS IIPU PaboTe C BEIECTBAMHU, A TAK)KE B CUTYALUAX, YTPOKAIOLINX 3J0POBBIO U KHU3HH JIOAEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHHUS, MTOJIy4aeMble NIPU U3YUYEHUU XUMUH, ISl pEIICHUs 3a/1a4, CBS3aHHBIX C OKpYXKaloIlel NpupoaHON cpeoil, s
MIOBBIIIEHUS] YPOBHSI 9KOJIOTHYECKOM KYJIbTYphl, OCO3HAHUS INI00AJBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM M MyTell WX pelleHHs MOCpPeACTBOM
METO0B XHUMHH, SKOJIOTUYECKOI0 MBIIIUICHHS], YMEHHsI pYKOBOJACTBOBATHCS UM B II03HABATEIIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocTtaBe meTanpeaMeTHBIX pe3ylbTaTOB BBIIEISAIOT 3HAYUMbIE /Ul (OPMHUPOBAHUS MUPOBO33PEHUS OOILEHAyUHbIE MOHATHUS (3aKOH, TEOpHs,
MPUHLIMII, TUIIOTE3a, (PAaKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax U
MO3BOJISIIOT HA OCHOBE 3HAHMH M3 3TUX MpeAMETOB (POPMHUPOBATH MPEJCTABICHHUE O IIEIOCTHONW HAy4YHOW KapTHHE MHpA, U YHUBEpCaJbHbIe y4eOHbIE



I[CﬁCTBPIH (HOSHaBaTCJ'II)HBIe, KOMMYHHKATHBHBIC, pel"y.]'IﬂTI/IBHBIe), KOTOPBIC obecrneynBaroT (bOpMI/IpOBaHI/IC TOTOBHOCTH K CaMOCTOATCIIbHOMY
IIaHUPOBAHUIO U OCYIICCTBJICHUIO y‘-IG6HOﬁ JACATCIIBHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBLIC y‘leﬁl—[ble JeCcTBUA
ba3oBble JJornyeckne aeMcTBUSA:

YMCHHA HCIIOJIb30BATh HpI/IéMBI JIOTMYCCKOI'0 MBINUJICHUA IIPpHU OCBOCHHUH 3HAHHM: PaCKpbIBaTb CMBICII XHUMHYCCKHUX TTOHATHH (BBI,HCJ'IHTB Hux
XAapPaKTCPHBIC IMPU3HAKHK, YCTAHABJIMBATHL B3aMMOCBA3bL C APYIrUMU HOH?ITI/ISIMI/I), HCIIOJBb30BaTh INOHATHA IJIA 00BSCHCHHUS OTACJIbHBIX (1)aKTOB n
HBHGHHﬁ, BBI6I/Ip8.TL OCHOBAHHA W KpUTCpUU JIA KJ'IaCCI/I(l)I/IKaI_II/II/I XUMHNYCCKHUX BCIICCTB N XHMHYCCKHX peaKHHﬁ, YCTaHABJIIMBATh IPUYUHHO-

CJICACTBCHHBIC CBA3U MCKIY 00BEKTaAMH HU3YUYCHUSA, CTPOUTDH JIOTUYCCKUEC PACCYIKACHU A (I/IHILYKTI/IBHI)IC, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), JC€JIaTh BBIBO/bI
M 3aKJIFOYCHUA,

YMCHHUC IIPUMCHATH B IIPOLCCCC MMO3HAHUSA TTOHATUSA (Hpe,[[MeTHBIC n MeTaHpe,I[MeTHBIe), CHUMBOJIMYCCKHEC (SHaKOBLIe) MOZCIIN, UCIIOJIE3YCMbIC B
XHUMUU, Hp606pa30BBIBaTI> IIUPOKO HNPUMCHACMBIC B XUMHWH MOZACIIBHBIC MPCACTABJICHUA — XUMHYECKHI 3HaAK (CI/IMBOJ'I BHGMGHTa), XUMHUYCCKaA
(bopMyna " YpaBHCHHC XUMHYECKOU pCaknun — Mnpu perICHUUn y‘le6H0-H03HaBaTeJ’ILHHX 3ajaad, ¢ y‘{éTOM OTUX MOJCIIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBISIBJIATH
U XapakKTCpu3OoBaThb CYHICCTBCHHLIC IPHU3HAKKW H3Yy4YaCMbIX 00BEKTOB — XMMHYECKHUX BC€IIECCTB W XHMHUYCCKUX peaKHHﬁ, BBISABJIIATH O6HII/I€
3aKOHOMCPHOCTHU, MPUIUHHO-CIICACTBCHHBIC CBA3U U IIPOTUBOPCHUUSA B U3YUACMbIX IPOHCCCAX U ABJICHUSAX.

Ba3oBrble ncciiegoBaTe/LCKHeE AeiiCTBUA.

YMCHUEC UCIIOJb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBE MHCTPYMCHTA IMO3HAHUWSA, a TAKKC B KAYE€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/Iﬂ TUITOTE3bI
10 MPOBCPKE NMPABUIIbBHOCTU BBICKA3bIBACMBIX Cy)KI[eHI/II\/'I;

pUOOpeTEeHUE OIBITA 0 MIAHUPOBAHUIO, OPTAHU3ALMU U IPOBEICHUIO YUEHHUECKUX IKCIIEPUMEHTOB, YMEHUE HAOII01aTh 332 XOJI0M IpolLecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 Pe3yabTaT, (popMyIrpoBaTh 0OOOILIEHUS M BBIBOABI MO pe3yjbTaTaM IPOBEIEHHOTO OIbITA, MCCIEIOBAHMUS,
COCTaBJISATh OTYET O MPOJIETaHHON padoTe.

PabGora ¢ undopmanmeii:



yYMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALIMIO PAa3IMYHBIX BUIOB U (OPM IMPEACTABICHUS, MOIy4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (Hay4yHO-TIONYJSpHAsl JUTEpaTypa XMMHUYECKOI'O COJIEpXaHUs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), KpUTHUECKH OLIEHHWBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHUE TPUMEHSTh Pa3InYHbIC METOJbI W 3alpOChl TPU TIOUCKE M OTOOpe MH(POPMAIMU M COOTBETCTBYIOIIUX IAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUSI YYEOHBIX M ITO3HABATEIBHBIX 3aJad OIPENEICHHOTO THUIA, MPHOOPETEHHE OIbITa B O0JACTH HCIIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJIEHUE KYyJIbTYpOM AaKTUBHOTO HCIOJIH30BAHUS PA3IUYHBIX MOHCKOBBIX CHCTEM, CaMOCTOSTEIIHHO BBIOMPATH
ONTUMANIbHYIO (OpMY TPEACTABICHHUS WH(POPMALMU M WLTIOCTPUPOBATh PEIIACMbIe 3a/layd HECIOKHBIMH CXEMaMHU, JuarpaMMaMH, IPYTHMHU
dbopmamu rpaduKe ¥ UX KOMOUHAITHSIMU;

YMEHHE WCIOJIb30BaTh W aHAIM3UPOBAThH B TMporecce YYeOHOW W MCCIEAOBATEIbCKOM JEATeIbHOCTH WH(MOPMALUIO O BIMSHUAU
MIPOMBIIIJICHHOCTH, CETTLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH MPUPOTHON CPEIbI.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3a7iaBaTh BOMNPOCHI (B XO0J€ AMaiora U (WIM) JAUCKYCCHH) MO CYHIECTBY OOCYXJIaeMOH TeMbl, (POPMYIUPOBATH CBOM IPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS TIPEIOKEHHOMN 3a/auu;

YMCHUA NPEACTABIIATh MOJTYYCHHBIC PE3YJIbTAThI Mo3HaBaTEeILHOMN ACATCIIBHOCTH B YCTHBIX M NHCBMCHHBLIX TCKCTax; ACJIAaTb MPE3CHTAIMIO
pPEe3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOro OMbITa, JabOpaTOpHON paldOThl MO MCCIIEIOBAHUIO CBOWMCTB BEIIECTB,
y4eOHOTr0 MPOEKTA);

YMCHUA yqe6H0r0 COTpyAHUYIECCTBA CO CBCPCTHUKAMH B COBMECTHOH IMO3HABATEIbHOM M HCCIEN0BATEIbCKON JI€ITEIbHOCTU npu pelIcHUU

BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB M COTIIACOBAHUS MO3HUIUHN (0OCYXIEeHHS, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOpJIUHAIIVSI COBMECTHBIX JICUCTBUH, OIIpe/ieJICHIe KPUTEPHUEB 10 OLIEHKE KauyeCTBa BBIITOJIHEHHOUN pabOThI U APYTHUE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBHSA:



YMEHHE CaMOCTOSITEIbHO OINpPEACTSATh LEeNU JACATeNbHOCTH, IUIAHMPOBAaTh, OCYIIECTBIATH, KOHTPOJIMPOBATH W NPU HEOOXOAMMOCTH
KOPPEKTHPOBATh CBOIO JESTEIBHOCTh, BHIOMpaTh Hanbosee 3((eKTuBHbBIE CrIOCOOBI pelIeHus] yUeOHbIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIBHO
COCTaBJIATh WJIM KOPPEKTHPOBATH MPEIOKESHHBIN alTOPUTM ACHCTBUI NP BBIIIOJIHEHUN 331aHUI ¢ y4ETOM ITOIYyYEHHUS HOBBIX 3HAaHUN 00 M3y4aeMbIX

00BbEeKTax — BCIHICCTBAX WU PCAKIMAX, OLICHUBATH COOTBCTCTBHUC IMOJTYYCHHOI'O PE3yJibTaTa 3asIBJIICHHOI aeiii, YMCHHUEC HCIIOJIB30BAaTh U aHAJIM3UPOBATH
KOHTCKCTEI, IIpE€ajiaracMbI€ B YCJIIOBUU SaﬂaHHﬁ.

INPEAMETHBIE PE3YJIBTATbBI

B cocTaBe mpenMeTHBIX pe3yabTaTOB MO0 OCBOCHHUIO 0053aTEILHOTO COJEPIKAHUS, YCTAHOBIEHHOTO JaHHOH (heaepaabHoii pabodeil mporpaMmmon,
BBIJICTISIIOT: OCBOCHHBIC O0YJAIOIIMMUCS HAYYIHBIC 3HAHUS, YMEHUS U CIIOCOOBI NEHCTBUH, ClICIIU(UICCKIE IS MPEAMETHON 001acT «XUMUS», BUIBI
JESITeIbHOCTH I10 MOJTYYSHHIO HOBOTO 3HAHUS, €T0 UHTEPIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHIty 00yueHus B 8 kijiacce nmpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CYOPMHUPOBAHHOCTD Y O0yHarOIUXCS YMEHUI:

PaCKpbIBATG CMBICITI OCHOBHBIX XHUMHWYCCKUX TTOHATHH: aToM, MOJICKYJIa, XUMHYECKHUH OJICMCHT, MPOCTOC BCHICCTBO, CJIOKHOC BCHICCTBO, CMCCh
(omHOpOAHAs M HEOAHOPOJHAs), BAJEHTHOCTh, OTHOCUTENIbHAsI aTOMHAs W MOJIEKYJSpHas Macca, KOJIMYEeCTBO BEIECTBa, MOJIb, MOJISIpHas macca,
MaccoBasi JI0Jsl XUMHUYECKOrO IEMEHTa B COCIMHEHHH, MOJIPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJb, 3JIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHCIICHHS, XMMUYECKas peakiys, KIacCuPUKaIMs peaKkiii: peakuy COeINHEHHs, PEaKIMK Pa3ioKeHUs, peaklui 3aMelleHHs], peakiui oOMeHa,
9K30- U HHJIOTEPMHUYECKHE PEAKIMH, TEeMIoBOH 3((eKT peakuuu, sApO aToma, IEKTPOHHBIM CIIOM aToMa, aTOMHas OpOWTanb, PagUyC aTroma,
XUMHUYECKas CBSI3b, NOJIIPHAS M HETIOJISIPHAS KOBAJIEHTHAs CBsI3b, MOHHAS CBSA3b, MOH, KATUOH, aHUOH, pacCTBOpP, MaccoBas J10JIs BeLeCTBa (IIPOLIEHTHAs
KOHIIEHTpALKs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aHMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IPUMEHSATH 3TU MOHSTHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHU;
HCIO0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY /ISl COCTaBJICHMs (OPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUii;

OTIPEJIENIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSIX, CTEIIEHb OKUCIICHHS 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, IPUHAIIEKHOCTh
BEIIIECTB K ONPEACIEHHOMY KJIACCy COSTUHEHUM 1o ¢hopMysiam, BU XUMHIECKOU CBsI3M (KOBAJIGHTHAS U HOHHAS) B HEOPTAHUYECKUX COCTMHCHU X



packpeiBath cMbich [lepuoamueckoro 3akona J[. . MenaeneeBa: 7eMOHCTPUPOBATH MOHUMAaHUE TIEPUOTUICCKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
JJIEMEHTOB OT WX ToJoxeHus B Ileproaudeckoil cucreme, 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yUeHHUsl, 3aKoHa ABOTaIpo;

OIHCHIBAThH U XapaKTepU30BaTh TaOiMuHyt0 Gopmy Ileproanueckoit CHCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHITHS «TJIaBHAs moarpymma (A-
rpymmna)y u «mobounas moxarpynma (b-rpynma)», maibie W OoNbIIME TEPUOJBI, COOTHOCHUTH O003HAYEHUS, KOTOPbIE HMEIOTCS B TaOJHIle
«[lepuomuyeckas cuctemMa XUMHIECKux dneMeHToB /. M. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHUX SJIEMEHTOB
(coctaB u 3apsiy szpa, 00IIee YUCIIO FICKTPOHOB M PACIIPEICIICHUE UX 10 SJICKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMHUYCCKUE DJICMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMHUYCECKHE pEakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, M0 TEIJIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA BEIISCTB PA3IMUHBIX KIACCOB, MOATBEP)KIas OMHCAHHE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHII;

MIPOTHO3MPOBATh CBONCTBA BEHISCTB B 3aBHCHUMOCTH OT WX Ka4eCTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTCKAHHS XMMHUYECKUX IPEBPALICHUI B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYFO MAacChl BEIIECTB, MAaCCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa M0 (hopMmyie COoeauHEHUS,
MacCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TI0 YPABHEHUIO XMMUYECKON PEaKIui;

MIPUMEHSITh OCHOBHBIC OIEpAIlMM MBICITHTEIBLHOW JEATCILHOCTH — aHAIM3 M CHHTE3, CpaBHEHHE, 0000IIECHHE, CHCTEMAaTHU3aINI0, KJIACCHU(UKAIIHIO,
BBISIBIICHUE TIPUYMHHO-CIICJICTBEHHBIX CBS3EU — JUIS M3YYCHUSI CBOMCTB BEIIECTB M XMMUYCCKUX PEAKIIU, ECTECTBEHHO-HAYYHBIC METOJIbI IIO3HAHUS —
Ha0JI0IeHNE, M3MEPEHNE, MOJICIIMPOBAHNE, YKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH );

ClIeIOBaTh IMpaBWJIaM IMOJIb30BAHUS XMUMHUYECKON MOCynoi U 1a00paTOpHBIM O0OpYyIOBaHHEM, a TaKKe IMpaBWiIaM OOpallleHHs C BEIIeCTBaMU B
COOTBETCTBUHM C WHCTPYKIHSMHU I10 BBITIOJHEHHUIO Ja0OPAaTOPHBIX XUMHYECKHX OIBITOB IO TOJYYEHHUI0O M COOMPAHHIO Ta3000pa3HBIX BEMIECTB
(Boopo/a M KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpeNelIEHHOW MacCOBOM JoJiell pacTBOPEHHOTO BEUIECTBA, TUIAHUPOBATH U MPOBOIUTH
XUMHYECKHE YKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IMISIIOUEH W KHUCIIOT C TIOMOIIBIO HHIUKATOPOB (JTakMyC, (peHOI(TaICHH, METUIIOPAHK U

JPYTHE).

K koHIty 00yueHus B 9 kijiacce mpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPpaXKaTh COPMHUPOBAHHOCTD y 00YUaIOIMIUXCSl YMEHHUI:

PaCKpbrIBaTh CMBICIT OCHOBHBLIX XHMHYCCKHUX MOHATHH: XUMUYECCKUU 3JICMEHT, aTOM, MOJICKYJIa, MOH, KaTUOH, aHWOH, IMPOCTOC BCIICCTBO, CIOXKHOC
BCIICCTBO, BAJICHTHOCTD, 3JICKTPOOTPULATCIIBHOCTL, CTCIICHDb OKUCJICHUA, XUMHWYCCKAd pCAKIUA, XUMHUYCCKas CBA3b, TEIIOBOM 3(1)(I)CKT pcaknuuu, MOJib,
MOHﬂpHBIﬁ O6’BéM, PacTBOP, DJICKTPOJIUTHI, HEQJICKTPOJIUTHI, SJICKTPOJIHUTHYCCKAA ANCCoanys, pCaKini HOHHOTI'O O6M6Ha, KaTajJanus3aTop, XUMHYCCKOC
paBHOBECHC, 06paTI/IMI>Ie n HCO6paTI/IMLIe pCaKknun, OKHUCIUTCIbHO-BOCCTAHOBUTCIILHBIC PCAKIUU, OKHUCIUTCIIb, BOCCTAHOBUTCJ/Ib, OKHCIICHUC U



BOCCTaHOBJICHHE, AJUIOTPONHUA, aM(POTEPHOCTh, XUMHUECKasl CBs3b (KOBAJEHTHAs, MOHHAs, METaJUIMUYEeCKas), KpUCTAIJIMUEcKas: peméTka, Koppo3us
METaJUIOB, CILJIaBbI, CKOPOCTh XMMUYECKON PEAKLUU, IIpeesbHO aonyctumas konueHrpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IIPUMEHATH 3TU MOHATHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILECHUN;
MCTIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS (POPMYJI BEIIECTB M YPABHECHHI XUMHUYECKUX PEaKLIUH;

OIIPEAEIATh BAJICHTHOCTh U CTENEHb OKHUCIIEHUS XHMHUYECKHX 3JIEMEHTOB B COCIMHEHHUAX Pa3IMYHOIO COCTaBa, NPUHAIJICKHOCTb BEIIECTB K
onpenenéHHOMY KJacCy COCIMHEHUH 1o QopMmynaMm, BUJ XHUMHUYECKOW CBsi3U (KOBaJCHTHAs, WOHHAS, METaJUIMYECKas) B HEOPTaHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA 0 XMMHUYECKOH (popMmysie, XapakTep Cpeibl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COEAMHEHHH, TUI KpUCTaNIN4eCKOn
PELIETKU KOHKPETHOIO BELIECTBA,

packpeiBath cMbica Ilepuonnyeckoro 3akona JI. . MenaeneeBa u JeMOHCTPUPOBATh €ro MOHMMAaHUE: OMMCHIBATh M XapaKT€PU30BaTh TAOJIUUHYIO
dopmy Ileproanyeckoit CHCTEMBl XMMHUYECKUX 3JIEMEHTOB: pa3iMyarh MOHITHS «riIaBHas noxarpymma (A-rpynmna)» u «mobounas noarpynmna (b-
IpyIa)», Majible U OOJIbIINE NMEPUOAbI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCSl B IEPUOIMYECKON TabJInIe, C YUCIOBBIMU XapaKTepUCTHUKaMU
CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTAB M 3apsijl sApa, 0OIIee YMCIIO AIEKTPOHOB U PACHPECIICHHE UX IO AJIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o01111e 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB JIEMEHTOB U UX COEAMHEHMH B Mpeesax MajlblX MEPHOO0B U INIaBHBIX MOJATPYI C YYETOM CTPOCHUS
UX aTOMOB;

KJaccu(uIUpoBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIIECTBA, XMMHUYECKHE pEakUuu (IO YMCIy U COCTaBy y4YacTBYIOIIMX B PEaKLUU
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, o N3MEHEHHIO CTENIeHEH OKUCICHUS XUMUYECKUX 3JICMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) OOLIME U creln(PuIecKkue XUMUUECKIEe CBOMCTBA MIPOCTHIX M CIIOKHBIX BEIIECTB, HOATBEPK/1asi OMMCAHUE IpUMEpaMU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHIA;

COCTABIISATh YPABHEHUS HJIEKTPOJIUTUUECKON TUCCOIMAIMN KUCIIOT, IeJI0Yel U coJiel, MOJIHbIE U COKpAIIEHHbIE YPaBHEHUs Peaklluii HOHHOTO 0OMEHa,
ypaBHEHHUs peaKuil, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBA3M MEK/Y BEIIECTBAMH PA3JIMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKIUil MOCPEICTBOM COCTABICHUS 3JICKTPOHHOI0 OanaHca 3TUX pPeakluii;
MIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOYKHOCTH MPOTEKAHUsI XMMUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSIX;
BBIUUCIIATE OTHOCHUTENBbHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XHMHUECKOrO 3JIeMEHTa Mo (opMyse COeIuHEHHUs,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, MPOBOJIUTh PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIINH;

coONoIaTh MpaBUiIa TOJI30BAaHUS XMMUYECKOH MOCyIoW M J1abopaTOpHBIM OOOpYAOBaHMEM, a Tak)Ke MpaBHUia OOpalleHHs C BELIECTBAMHU B
COOTBETCTBUM C HHCTPYKLUHSMHU IO BBIIOJHEHUIO Ja0OpAaTOPHBIX XMMHUYECKHX OIBITOB [0 MOJYYEHUIO M COOMpPAHHIO Ta3000pa3HbIX BELIECTB
(aMMHaKa 1 yriIeKucioro rasa);

MPOBOJIUTH PEaKIMM, MOATBEP)KIAIOIINE KAUeCTBEHHBIN COCTAaB PA3JIMYHBIX BEIECTB: PACIO3HABATh ONBITHBIM IMYTEM XJIOPUA-, OPOMHUI-, UOIH]I-,
kapOoHat-, docdar-, cuiaMKar-, cyiabdaT-, TUIPOKCUI-UOHBI, KaTHOHBI aMMOHMS U HOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

MIPUMEHSTh OCHOBHBIE OIEPAIIMH MBICIIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000I1IeHNe, CUCTEMATHU3all1IO, BISIBIIEHHUE TPUYHMHHO-
CIICZICTBEHHBIX CBsi3€il — JUIg M3Y4eHHUs CBOMCTB BEIIECTB M XMMHUYECKHX DPEaKLMH, €CTeCTBEHHO-HAyYHbIE€ METOJbl MO3HaHUSA — HaOJIIo/eHue,
U3MepeHue, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH).

TEMATHUYECKOE IINTAHUPOBAHUE



8 KIIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KonmuectBo wacos DnekTpoHHBIE (IUPPOBEIC)
n/m Bcero Konrpomsabie  IpakTudeckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThl

Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA

1.1 Xwumus — BakHas 00JIaCTh €CTECTBO3HAHUS U MTPAKTUUYECKON 5
IEeITEILHOCTH Y€JIOBEKA

1.2 BemecTBa 1 XUMHUYECKUE PEAKIHH 15
Htoro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYeCKUX BellleCTB

2.1 Bozayx. Kucnopon. [Tonsitue 06 okcumax 6
2.2 Bogopoa.IlonsiTre 0 KHCIOTax M COJSX 8
2.3 Bopa. PactBopsl. [TonsiTie 06 ocHOBaHMSIX 5
2.4 OcHOBHBIC KJIaCCHl HCOPTAHUYECKUX COCTMHCHUIN 11
Hroro no pasneny 30

Paspnen 3. Ilepunonnyeckuii 3axkoH u llepuoguyeckas cucrema xummudeckux 31eMeHToB /. . MenaesieeBa. Ctpoenne atomoB. XuUMHYeCKasi CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

3.1 Tlepuoamueckuii 3akoH u [lepuoandeckas cucrema 7
xummnueckux snemenToB /1. 1. Menneneesa. Ctpoenue aroma

3.2 Xumunueckas cBsizb. OKUCIUTENEHO-BOCCTAHOBUTENIbHBIE 8
peakuuu

3.3 0

3.4 0

Hroro mo pazneny 15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmorekxa [JOK
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

Ne
/o

HaumeHnoBanue pa3fesioB U TeEM IIPOrpaMMbl

Ha3Banue moayJist

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

No

/o

HanmMeHnoBaHue pa3aciioB U TCM IIPOrpaMMbl

Pa3nes 1. BemecTBo U XMH4YecKkue peakiun

11

1.2

13

[ToBTOpEHME U yriayOieHne 3HaHUH OCHOBHBIX Pa3/IeioB
Kypca 8 kiacca

OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEeaKIIUi

DNEeKTPONUTHYECKas TUCCONUAIH. XUMHUECKHE PEaKkiuy B
pacTBopax

Hroro no pazneny

Pa3gen 2. HemeTasibl M UX COeAUHEHU S

2.1

2.2

2.3

2.4

OO6mrast XxapakTepucTUKa XUMUYECKHUX d7eMeHTOB VIIA-
rpynmnsl. ['anoreHst

OO1m1ast xapaKTepUCTHKA XUMUUYECKUX 3JIeMeHTOB VIA-
rpynmnsl. Cepa u e€ coeAMHEeHUs

OO6mrast XapaKTeprUCTUKA XUMHUECKUX 2JIEMEHTOB V A-
rpynmnsl. A30T, hocdhop U UX COeTUHEHUS

OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX 3JIeMeHTOB [V A-
IpyNIbL. YTIEpoa U KPEMHUN U UX COCIUHEHUS

Hroro no pazneny

Bcero KontposibHbie

68

Bcero

25

KonunuectBo uacoB

paboThI

[IpakTrueckue
paboThI

KomngecTBo yacos

KonTposbhbie
paboThl

IIpakTuueckue
paboTsl

DnekTpoHHBIE (IUPPOBEIC)
o0pa3oBaTesbHbIE PECYPCHI

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

DnexTpoHHbIE (IIUPPOBLIE)
o0Opa3oBaTesbHbIE PECYPCHI

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636


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

Ne HanmenoBanue pa3neinoB U TEM IPOrpaMmbl
n/n

Pa3gen 3. MeTaauabl M HX COeIUHEHUA
3.1 OOuue cBOMCTBA METAILIIOB

3.2 Baxueiimme MeTalUIbl X UX COETUHEHUS

Uroro no pazneny
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B KU3HU YEJIOBEKA

Utoro no pazneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IIOYPOYHOE IINTAHUPOBAHUE
8 KIIACC

Ne Tema ypoxka
n/m

1 [Ipeamer xumuu. Posb XuMuu B )KU3HM yesoBeka. Tema u

BCIICCTBA
2 IIonsaTre 0 MeTOaxX MO3HAHUS B XUMHHU

3 Tlpaxrtmueckas padota Ne 1 «IIpaBuna paboTsr B
n1abopaTopuu U MPUEMBI 0OpaleH s ¢ JJabOpaTOPHBIM
000pyI0BaHUEM

4 Yucreie BemecTBa U cMecu. CriocoObI pa3esieHus cMecei

Bcero

16

20

68

Bceero KonTponbHbIe

1

KonunuectBo uacoB

KonTposibHbie
paboThI

OnexTpoHHbIe (1I(POBLIC)

IIpakTHyeckue 00pa3oBaTeNbHBIE PECYPCHI
paboThI
bubnmoreka [JOK
https://m.edsoo.ru/7f41a636

KoanuectBo yacoB

paboThI
0

[IpaxkTrueckue

paboTsl
0

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Jara DJEeKTpOHHBIE UPPOBBIE

U3yYCHUS o0pa3oBaTesIbHBIE PECYpPCHI

bubmmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d227e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

10

11

12

13

14

15

16

17

Tema ypoka

[IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha
puUMepe OYNCTKU TIOBAPECHHOM COJIN)»

ATOMEI U MOJICKYJIbI

XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUECKUX
3JIEMEHTOB

[IpocTeie 1 cnoxHBIE BeLIeCTBa
ATOMHO-MOJIEKYJISIPHOE YUCHHUE

3aKOH IOCTOSIHCTBA COCTaBA BEIIECTB. XUMUYECKas
dbopmyra. BareHTHOCTh aTOMOB XMMUYECKUX IJIEMEHTOB

OtHocurenpHas aToMHas Macca. OTHOCUTEIbHAS
MOJICKYJIIpHas Macca

MaccoBas 105151 XUMHYECKOTO 3JIEMEHTA B COEAMHEHU N
Konnuecto BemectBa. Monb. Monsipast macca

duznueckue U XUMUYECKHE SBICHUS. XUMUYECKast
peaxius

[Ipu3Haky n ycroBus MPOTEKAHNS XUMUYECKUX PEAKLIUN

3aKOH COXpaHEHUs1 MaCChl BEIIECTB. XUMUUYECKHE
ypaBHEHUS

Brrancaenus KOJIHM4YECTBA, MaCChl BEIIICCTBA I10
YpaBHCHUAM XUMHNYCCKUX peaKI_II/Iﬁ

KonmuectBo yacoB

Bcero KoutposnbHbie

paboThI
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0

[IpakTuueckue
paboThI

0.5

Jara
A3Y4YEHUS

DJEeKTpOHHBIE U(PPOBBIE
o0pa3oBaTeNbHbIC PECYPCHI

https://m.edsoo.ru/ff0d26ca
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d28c8
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c
bubnnoreka IIOK
https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c
bubnnoreka IIOK
https://m.edsoo.ru/ff0d2d50
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae
bu6mmoteka [IOK
https://m.edsoo.ru/ff0d323c
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d37fa
but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3b88
but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708


https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Ne Tema ypoxka KomnuecTBo yacos [Hara DJEeKTpOHHBIE U(PPOBBIE
n/n Bcero Konutponbhsie — IlpakTrueckue H3YICHHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
18 Knaccudukanuss XUMHYECKUX pEaKni (COSTMHECHUS, 1 0 0 bubnmoreka [JOK
pasIIoKEHus, 3aMeIIeHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4EHBIH-IHITUKIIONEIHCT. 1 0 0 bu6nmoreka [IOK
O060011IeHEe U CHCTEMAaTU3alUs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontpomnbHas padota Nel o Teme «Bemiecta u 1 1 0 bubnnorexka HOK
XUMHUYECKHE PCAKIIU https://m.edsoo.ru/ff0d4290
21 Bozayx — cmechb razoB. Cocta Bo3nyxa. Kucnopog — 1 0 0 bu6nuoreka [IOK
3JIEMEHT U MpocToe BeiecTBo. O30H https://m.edsoo.ru/ff0d448e
22 ®dusnyecKkre U XUMHUYECKUE CBOMCTBA KUCIOPOAA 1 0 0 bu6mmoreka LIOK
(peakuuu okucieHus, ropenue). [lonsatue 00 okcumax https://m.edsoo.ru/ff0d4614
23 CnocoObl Moy4eHus KUCI0po/ia B 1a00paTOpuu 1 1 0 0 bubnmnoreka HOK
npoMbIuieHHOCTH. [IpuMeHeHue kuciopoaa https://m.edsoo.ru/ff0d497a
24 TemnoBoii 3PEKT XUMHIECKON PEAKIINH, TIOHITHE O 1 0 0 bubnmnorexka [HOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- ¥ SHAOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
peakiusx
25 Tommuso (HedTh, yroib U MeTaH). 3arps3HEHUE BO3yXa, 1 0 0 bu6mmoreka [JOK
CIOCOOBI ero MpeA0TBpAIlCHHUS https://m.edsoo.ru/ff0d4c4a
26 IlIpakTtuueckas padota Ne 3 no teme «llomyuenue u 1 0 1 bubmuoreka [JOK
coOMpaHue KUCIOPOa, H3yUCHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — sneMeHT u mpoctoe BemecTBo. Haxoxaenne B 1 0 0 bu6mmoreka [JOK
npupoze https://m.edsoo.ru/ff0d4dd0
28 ®duznyeckre U XUMHUUECKUE CBOICTBA BOJIOPOIA. 1 0 0 bubmmoreka [JOK
[Tpumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 TloHsATHE O KHCIIOTaX U COJISX 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d?2
30 CmocoOsI oydeHus BOAOPOIa B Tab0OpaTopuu 1 0 0 bubnmnoreka [JOK

https://m.edsoo.ru/ff0d4dd0


https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

Ne Tema ypoxka KomnuecTBo yacos [Hara DJEeKTpOHHBIE U(PPOBBIE
n/m Bcero Koutponbuble Ilpaktnueckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
31 IlpaxTtuueckas padota Ne 4 mo reme «Ilomydyenue u 1 0 1 bubmmoreka [IOK
coOMpaHue BOAOPO/Ia, M3YIEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 Monspuslii 00bEM ra3oB. 3aKkoH ABOTapo 1 0 0 bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e
33 Beruuciaenus 00b€Ma, KOJIHYECTBA BEIISCTBA Ira3a 10 ero 1 0 0 bubnnoreka IIOK
U3BECTHOMY KOJIMYECTBY BEUIECTBA HIIK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brpruucnenus 00bEMOB ra30B 110 YPaBHEHUIO PEAKIIMK Ha 1 0 0 bu6nuoreka [IOK
OCHOBE 3aKOHA OOBbEMHBIX OTHOIIICHUI ra30B https://m.edsoo.ru/ff0d5708
35 @usnyeckue U XMMUYECKHE CBOMCTBA BOJIbI 1 0 0 bubnnoreka IIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [IoHATHE 00 HHAMKATOpPAX 1 0 0 bu6nuoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 Bopna kak pactBoputeib. HacklmeHHbIe 1 HEHACHIIICHHBIE 1 0 0 bubmuotexa [JOK
pacTBOpbl. MaccoBas 0715 BEIIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
38 IlIpakTtuueckas padota Ne 5 nmo reme «IIpurorosnenue 1 0 1 bubnuoreka [JOK
PacTBOPOB C OMpeIeIEHHON MacCOBO# 0JICH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBA»
39 KoutponbHas padota Ne2 o Teme «Kucnopoa. Bogopon. 1 1 0 bubmuoreka [JOK
Boma» https://m.edsoo.ru/ff0d6342
40 OkcuIbl: cOCTaB, KiaccuUKaIys, HOMEHKIATypa 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/ff0d664e
41 TlonydeHue U XUMUYECKHE CBOMCTBA KHCIOTHBIX, 1 0 0 bu6nuoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHHS: COCTaB, KIIACCH(HUKAIIHS, HOMEHKIATypa 1 0 0 bubmmoreka [IOK
https://m.edsoo.ru/ff0d67ca
43 TlonydyeHue U XMMHYECKHE CBOMCTBAa OCHOBAHUH 1 0 0 bubmmoreka [IOK

https://m.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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Tema ypoka

Kucnotsl: cocras, knaccudukaius, HOMEHKIATypa
[Toryuenue 1 XuMU4YEeCKHE CBOMCTBA KUCIOT

Conu (cpenHue): HOMEHKJIAaTypa, COCOObI MOJyYEHuUs,
XMMHYECKHE CBONCTBA

[IpakTuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIaCChI
HEOPraHMYECKUX COCAUHEHUI»

I'eneTnyeckas cBsI3b MEKIy KJIaCCAMH HEOPTaHUYECKUX
COEIUHEHUN

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

KonTpomnsnas padora Ne3 mo teme "OCHOBHBIE KIacChl
HEOPTraHWYECKUX COCTUHCHU"

HepBI)IG IIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XUMHYCCKHUX
a51eMeHTOB. IloHsaTHE O rpymmax CXOAHbIX 3JIEMCHTOB

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema
xumuueckux anemenToB J. . Menaeneera

[Iepuoasl, rpynnsl, MOATPYIIIBI
Crpoenne atomoB. CoctaB aToMHBIX siiep. M30Tomsl

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
[Iepuonnueckon cucremsl [. 1. Menneneena

XapakTepHuCTUKa XMMHUYECKOI 0 3JIEMEHTA 10 €T0
nostoxkenuro B [lepuogunueckoit cucreme /1. .

Bcero KoutposnbHbie

1

KonmuectBo yacoB

paboThI
0

[IpakTuueckue
paboThI

0

Jara
A3Y4YEHUS

DJEeKTpOHHBIE U(PPOBBIE
o0pa3oBaTeNbHbIC PECYPCHI

bu6nuoreka [JOK
https://m.edsoo.ru/ffOdfee2
bu6nmoreka [IOK
https://m.edsoo.ru/ff0dfee2
bubnnoreka IIOK
https://m.edso0.ru/00ad9474

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50
bubnnoreka IIOK
https://m.edsoo.ru/00ad9ch2
bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ela
bu6mmoteka [IOK
https://m.edsoo.ru/00ad9ffa
bu6nuoreka [IOK
https://m.edsoo.ru/00ada52c
bu6mmoteka [IOK
https://m.edsoo.ru/00ada52c
bu6nuoreka [IOK
https://m.edsoo.ru/00ada342
but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [JOK
https://m.edsoo.ru/00ada824


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

Ne Tema ypoxka KomnuecTBo yacos [Hara DJEeKTpOHHBIE U(PPOBBIE
n/n Bcero Konutponbhsie — IlpakTrueckue H3YICHHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
Menneneena
57 3unauenue lleproanueckoro 3aKoHa JJis pa3BUTHs HAyku U 1 bubnmoreka [JOK
npaktuku. J{. 1. MenaeneeB — y4uéHblid, meaaror u https://m.edsoo.ru/00ada96e
rpaXkIaHIH
58 DneKTpPOOTPHUIIATEIIBHOCTh ATOMOB XUMHUYECKUX 1 bubmuorexa [HOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas XUMUYECKas CBSI3b 1 bubmuorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBajeHTHAs MOJIIpHAS XUMUYECKas CBS3b 1 bubnuorexa [HOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HENMOJApHAS XUMUYECKAsI CBA3b 1 bubnmnoreka HOK
https://m.edsoo.ru/00adaab9
62 CremneHb OKUCIICHUS 1 bubmuotexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKLIUU 1 bubnuoreka [JOK
https://m.edsoo.ru/00adb076
64 OKHCITUTEIIN U BOCCTAHOBUTEIIN 1 bubmuotexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbHas pabota Ned o teme «CtpoeHue aroma. 1 bubmuoreka [JOK
XUMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepsHbIii ypok. O000mIeHHE U cucTeMaTh3anus 3HaHuid 1 bubmuoreka [IOK
https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6001IeHHE U cCHUCTEMAaTU3aLUs 3HAHUN 1 bubmmoreka [JOK
https://m.edsoo.ru/00ad9cb?2
68 PesepsHbIii ypok. OO00OmIeHHE U cucTeMaTu3aus 3HaHnid 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68


https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne Tema ypoka KonunyecTBo 4acos [ara DNEeKTPOHHBIE IU(PPOBBIE
/1 Bcero Kontponbusie [Ipaktuueckme H3YICHHA 00pa30BaTEILHEIC PECYPCh
paboThl paboThl
1 TIlepuoamueckuii 3axoH. [lepuoandeckas cucrtema 1 bu6mmoreka [JOK
xumudeckux 3nementoB J1. M. MenjerneeBa https://m.edsoo.ru/00adb59e
2  3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMUYECKHUX 1 bubmmorexa [IOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJI0B https://m.edsoo.ru/00adb6b6
3  Kuaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2
4 Buapl XUMHUYECKOU CBSI3U U TUIIBI KPUCTAUNINYECKUX peIIETOK 1 bubnuorexa [JOK
https://m.edsoo.ru/00adbac6
5 Kourponsnas pabora Nel mo teme «IloBTopenue u 1 1
yri1yOJieHHe 3HaHUI OCHOBHBIX pa3ZiesioB Kypca 8 Kiaccay
6 Kiaccupukanus XUMHYECKUX PEaKIHA MO Pa3TNIHBIM 1 bubnuorexa [JOK
MpU3HAKaM https://m.edsoo.ru/00adbcb0
7  TlonsaTtue o ckopocTu XUMHUECKO# peakuuu. [lonarue o 1 bubnmnoreka [JOK
TOMOTE€HHBIX M F€TEPOTCHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 TlomsTHE O XUMHUYECKOM paBHOBecHU. DaKTOPHI, BIHSIONINE 1 bubnuorexa [JOK
Ha CKOPOCTh XMMHUYECKON PEaKLUU U MOJIOKEHHE https://m.edsoo.ru/00adc28c
XUMHAYECKOTO PaBHOBECHS
9  OKHCITUTEIBHO-BOCCTAHOBUTEIBLHBIC PEAKITUU 1 bubnuorexa [JOK
https://m.edsoo.ru/00adcade
10 Teopwus snexTponuTHuecKol Auccounanuu. CuibHbIe U 1 bubmuorexa [IOK
cr1aObIe IIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHS peaklHii 1 bubnnorexa [JOK
https://m.edsoo.ru/00add448
12 Xwumudeckue CBOMCTBA KUCJIOT U OCHOBAaHUH B CBETE 1 bubmuorexa [JOK
NpPEICTABICHUN 00 IEKTPOTUTUICCKON AUCCOIHAIIIH https://m.edsoo.ru/00add5d8

13 XwumMudeckue CBOWCTBA COJICH B CBETE MPEICTaBICHUHN 00 1 bubnuorexa [JOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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Tema ypoka

AIEKTPOJIUTUYECKON JUCCOLIHAIITT
[TonsiTne 0 runponuse conen

O000111eHIE U CUCTEMATH3aIUs 3HAHUI

[Ipaktuueckas padota Ne 1. «Pemienre skCiepuMEeHTAIBHBIX
3a1au»

KonTponbnas padota No2 no Teme «IIeKTPOTUTUYECKAS
JUCCOIMAIUsA. XUMUYECKHUE PEAKIIMHU B PAaCTBOPaxX»

OO01mmas XxapaKTepuCTHKA raJIOTCHOB. XMMHYECKHE CBOHCTBA
Ha [IpuMepe XJopa

XJ'IOpOBO,I[OpOI[. Consanas KHCJI0Ta, XUMHYCCKHEC CBOﬁCTBa,
IMOJIY4YCHHUE, IPUMCHCHUC

[IpaxTuueckas padora Ne 2 o reme «llomyueHue constHon
KHUCJIOTBI, U3y4YECHUE €€ CBOWCTB)

Brraucnenus 1o YpPaBHCHUAM XUMHUYCCKUX peaKuHﬁ, cClin
OAVH U3 pCarcHTOB J1aH B HN30BITKE

OO6mas xapakrepucTuka 31eMeHToB VIA-rpynmsl

Annotponusie Moaudukamnuu cepsl. Haxoxaenue cepsl u eé
COEAMHEHHI B IpUpoie. XUMUYECKUE CBOMCTBA CEPBI
CepoBoiopo/i, cTpoeHue, GpU3NYECKue 1 XUMUYECKHE
CBOMCTBA

Oxcunsl ceprl. CepHas KUCTOTa, GU3UUYECKUE M XUMUYECKHE
CBOMCTBA, IPUMEHEHNE

XuMudeckue pe€aKknuuuy, JCKalIKre B OCHOBE IIPOMBIIIJICHHOTO
crocoba MOJIYYCHUA CCpHOfI KHCIOTHL. XMMHUYECKOE

KonunuectBo uacoB

Bcero KouTtposbHbIe
paboThI

Jara

[Ipaktnueckue H3YICHUA
paboThI

DNEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTeNbHbIC PECYPChHI

https://m.edsoo.ru/00add8b2

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
https://m.edsoo.ru/00addd12
bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa
bubmuoreka [JOK
https://m.edsoo.ru/00addecO
bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2
bubmuoreka [JOK
https://m.edsoo.ru/00ade104
bu6mmoreka [IOK
https://m.edsoo.ru/00ade348
bu6mmoreka [JOK
https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a
bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a
but6mmorexa [IOK
https://m.edsoo.ru/00ade802
bu6nmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [{JOK
https://m.edsoo.ru/00adec8a


https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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Tema ypoka

3arpsAI3HEHUE OKPYXKAIOILIEH CPelibl COEIMHEHUAMU CEPbI
Beruncnenue MaccoBOM 101 BBIXOAA POAYKTA PEAKIIUU

OO1as xapakTepuCcTUKa SJI€MEHTOB VA-Tpymibl. A30T,
pacmpocTpaHeHue B pUpoje, GU3NIeCKre U XUMHUSCKUC
CBOMCTBa

AMMI/IaK, €ro (1)I/I3I/I‘IGCKI/IC U XUMHWYCCKUC CBOﬁCTBa,
IMOJIYYCHHEC U IIPUMCHCHUC

[IpaxTuueckas padora Ne 3 no reme «llonyuenne ammuaka,
U3y4€HHE €ro CBOMCTBY

A3zoTHas KHCJIO0Ta, eé (I)I/ISI/I‘IGCKI/IG U XUMHYECKHE CBOMCTBA

Wcnonb3oBanune HUTPATOB U coJieil aMMOHUS B KQUECTBE
MUHEPATBHBIX YIO0OpeHH. XUMUYECKOEe 3arpsi3HEHHE
OKpY’KaroIIel cpeibl COeIMHEHUSIMU a30Ta

®docdop. Oxcun pochopa (V) u pochopnas kucnora,
¢bu3nyecKrue 1 XUMUYECKHEe CBOMUCTBA, MOTYYCHHE
Hcnonbs3oBanue ¢pocdaToB B KaueCTBE MHHEPATHHBIX
ynoOpeHui. 3arpsi3HeHUe MPUPOIHON cpenbl hocharamu
VYrnepoa, pacnpocTpaHeHue B Ipupoie, Gu3ndeckue u
XUMHYECKHUE CBOICTBA

Oxcunsl yriaepona, ux (pu3nveckre U XMMUYECKHE CBOMCTBA.
DKoJ0oru4eckue npooieMbl, CBsI3aHHbIE C OKCHJIOM YIiiepoja

(V)
YroapHas KUCIIOTa U €€ COJIU

[IpakTuueckas pabora Ne 4 o teme "Ilomyuenue

KonunuectBo uacoB

Bcero KouTtposbHbIe
paboThI

Jara

[Ipaktnueckue H3YICHUA
paboThI

DNEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTeNbHbIC PECYPChHI

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

bubmuorexa [JOK
https://m.edsoo.ru/00adeea6

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

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

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

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

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bubmuorexa [JOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [{OK


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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Tema ypoka

yriaekucioro rasa. Kauecrsennas peakius Ha kapOoHaT-uoH"

HepBOHa‘-IaJIBHBIe IOHSATHS 00 OpTraHN4YCCKUX BCHICCTBAX KaK
0 COCAUMHCHUAX YITIEpoaa

erMHI/Iﬁ Hu €ro COCANHCHUA

[IpakTuueckas padota Ne 5. Perenue sxkcrepuMeHTaIbHBIX
3a1a4 o TeMe «BakHeillne HeMeTalyIbl U UX COCITUHEHUS

KonTponbnas padota Ne3 no teme «BaxkHeiine HeMeTaIbl
Y UX COCTUHEHUS

OO01mas XxapakTeprucTHKa XUMUIECKIX DJIIEMEHTOB —
MeTajuI0B. MeTajuindeckast CB3b U MeTalIn4yecKas
KpUCTaJUIM4ecKas pemérka. U3sndyeckrue CBONCTBA METAIIOB

XUMUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMHUECKUN Psijl
HaIIpSHKEHUN METaJUIOB

OOu1re ciocoObl osyyeHust MeTayuioB. CriaBsl.
BerurcieHus mo ypaBHEHUSIM XUMHUECKHX PEAKIIUil, €CITH
OJIH M3 PEareHTOB COACPKUT MPUMECH

[ToHsiTHE O KOPPO3UU METAILIOB

[I{enouHbIe METAIITBI

OKcHBI ¥ THAPOKCUIBI HATPHSI U KaJIHsI

[Ilenmouno3eMeNbHBIC METAJIIBI — KAJIBIIUA M MarHUi

BaxHeiinme coeqTMHEHUS KaJIbLIIU

Bcero KouTtposbHbIe

paboThI

KonnuectBo yacos
[Ipaktnueckue H3YICHUA

paboThI

DNEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTeNbHbIC PECYPChHI

https://m.edsoo.ru/00ae027e
bubmuoreka [JOK
https://m.edsoo.ru/00ae054e
bubmuorexa [JOK
https://m.edsoo.ru/00ae080a
bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2
bubmuoreka [JOK
https://m.edsoo.ru/00ae0e18
bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1156

bubmuorexa [JOK
https://m.edsoo.ru/00ae1156

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2
bu6mmoreka [{OK
https://m.edsoo.ru/00ae15e8

bubmuorexa [JOK
https://m.edsoo.ru/00ae15e8


https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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Tema ypoka

O06o0mieHne 1 cucTeMaTu3amys 3HaHUH
KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS

[TpakTuueckas pabora Ne 6 mo Teme "KEcTkocTh BOABI U
METOJIbl €€ ycTpaHeHUs"

AmomMuHuR

AmMdoTepHbIe CBOWCTBA OKCHIA U THUIPOKCHUIA

Keneso

Oxcupsl, ruapokcubl u conu xxenesa (1) u xenesa (I10)

O0001IIEHNE U CUCTEMATH3aIlNs 3HAHUH

[TpakTuueckas padota Ne 7. Pemenue skcriepuMeHTaIbHBIX
3a7a4 1o teme «BakHeHIue MeTauibl U UX COCIUHEHUSD)

Brraucnenus 1o YpPaBHCHUAM XUMHUYCCKUX peaKuHﬁ, CClIn
OAVH U3 pCarcHTOB J1aH B H30BITKE HUJTH COACPIKUT MMPHUMECH.
Brruncienus maccoBoit AO0JIK BbIXOJa ITPOAYKTa pCaKIINn

O00011IeHMEe ¥ cucTeMaTH3alus 3HaHUI
KontpomnbHas pabota Ne4 o teme «BakHelIIMe METaUTbI U

HUX COEIUHEHUS
BemecTBa 1 maTepuaibl B TOBCEITHEBHOM XKHU3HU YEIOBEKA

XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEJIb

Pose xumun B PEIICHUHN SKOJIOTHYCCKUX HpO6HeM

KonunuectBo uacoB

Bcero KouTtposbHbIe
paboThI

Jara

[Ipaktnueckue H3YICHUA
paboThI

DNEeKTPOHHBIE IU(PPOBBIE

o0pa3oBaTeNbHbIC PECYPChHI

bubmuoreka [JOK
https://m.edso0.ru/00ae1886

bubmuorexa [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edso0.ru/00ae1750

bu6mmorekxa [JOK
https://m.edso0.ru/00ae3f50

bu6nmoreka [JOK
https://m.edso00.ru/00ae4270

bu6mmoreka [{OK


https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

Ne Tema ypoka KonunyecTBo 4acos [ara DNEeKTPOHHBIE IU(PPOBBIE

/1 Bcero Konutponbhsie Ilpaktrueckue H3YICHUA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboTbI
https://m.edsoo.ru/00ae4270
66 PesepsHblif ypok. O000IIEHNE U CHCTEMAaTU3alKs 3HAHUH 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O000IIEHHE U CUCTEMATHU3aIUs 3HAHUM 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O000IIEHNE U CHCTEMAaTH3aNNs 3HAHUHA 1 bubmmorexa [IOK

https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 7

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumus, 8 xiacc/ 'abpuensu O.C., Octpoymos WN.I'., Cnankos C.A., AkunonepHoe obuiectBo «M3natensctBo «IIpocBenienue

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

I'abpuensn O. C.
Xumus. [Ipumepnsie paboune nporpammsl. [lpenmerHas nunus
yuebHukoB O. C. I'abpuensna, U. I'. Octpoymosna, C. A. Cnaakosa.

8—9 kmaccel : yuel. mocobue it 001eo0pa3oBaT. OpraHu3aImii /


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

O. C. I'abpuensn, C. A. CnaakoB. — 3-¢ u3a. — M. : [Ipocsemenue, 2022

Tpoery6osa H.II. I[Toypounsie pa3zpaboTku mo xumuu 8 kinacc.- M.: BAKO 2020

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bu6mmoreka [IOK

https://m.edsoo0.ru/7f41837c
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