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IHOACHUTEJBbHASA 3AIIMCKA

[TporpaMMa mo XMMHM Ha YPOBHE OCHOBHOTO O0IEro o0Opa3oBaHMs COCTaBJICHA HAa OCHOBE TPeOOBAHMU K pe3yjibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTebHONH TPOrpaMMbl OCHOBHOTO o0miero ooOpaszoBanus, mnpeacraBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBE denepalbHON paboueit
pOrpaMMbl BOCITUTAHHUA U C Y4ETOM KOHIEMIMU MPENoJaBaHus y4eOHOTo mpeaMera «XuMHs» B 00pa3oBaTelbHBIX OpraHu3anusax Poccuiickoi
denepanuu.

[TporpamMmma mo XxumuM Ha€T TPEACTAaBICHUE O LENAX, OOWICH CTparernu OOydYeHHMs, BOCIHUTAHUS M Pa3BUTHS OOYYAIOUIMXCS CPEICTBAMHU
y4eOHOro TpeaMeTa, YCTAHABIMBACT O0s3aTENbHOE IPEIMETHOE COJACp)KAaHUE, IpelyCMaTpUBAaeT pAaCHpesieNeHHe €ero 10 KiaccaM |
CTPYKTYPUPOBAHHE 1O pasfeiaM ¥ TeMaM MPOrpaMMbl 10 XUMHH, OIPENENISeT KOJINYECTBEHHBIC M Ka4eCTBCHHBIC XapaKTEPUCTUKU COJCpIKaHUS,
PEKOMEHIYEMYIO MOCJIEI0BAaTEIbHOCTh U3YUYEHUS XUMUU C YYETOM MEXKIIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOIo Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaroUIMXCsl, ONMpeessieT BOZMOXKHOCTU MpEeAMETa Ul pealn3alud TPeOOBaHUW K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus, a TakKe TpeOOBaHMH K pe3yibTraTaM OOydeHHs] XMMUW Ha YPOBHE IeNIei
U3y4YCHUS MPEIMETA U OCHOBHBIX BU/IOB YUeOHO-TIO3HABATEIBHON AEATEIBHOCTH 00YUYAIOIIErocs 0 OCBOCHHIO y4EOHOTO COJICPKAHUSL.

3HaHUE XUMUU CIYXHT OCHOBOM At (pOpMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIETOCs, €ro MPeICTaBICHU O MaTepUaTbHOM €JUHCTBE MUDA,
BOKHYIO pOJIb UTPAOT (HOpPMHUPYEMbIE XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAIICHUSIX DHEPTrUU W 00 HBOJIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX
pelieHrs rI00aNbHBIX MPOOJIeM YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOW, DHEPreTHUECKOM, MHUIIEBONH M IKOIOTHYECKOW 0e30MacHOCTH,
mpo0JeM 3/[paBOOXPaHEHUSI.

N3ydenue xumuu:

CMOCOOCTBYET pealu3alliid BO3MOXKHOCTEH sl caMopa3BUTHUS U (OPMUPOBAHUS KYyJIbTYpbl JMYHOCTH, €€ oOmedl M (GyHKIHOHATIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUPOBAHME MBIIIJICHUS W TBOPYECKHUX CIOCOOHOCTEH O0O0yJarouMxcs, HaBBIKOB HMX CaMOCTOSATEIbHOW Y4eOHOM
JeSITeNbHOCTH, HKCIEPUMEHTAIBHBIX U HMCCIEI0BATENbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IOBCEJHEBHOW XHM3HHM, TaK U B NPOPECCHOHATHLHON
NEeSATEIbHOCTH;

3HAaKOMUT CO CHGHPI(bPIKOI)’I HAaY4YHOI'0O MBIIJICHHS, 3aKIaJAblBaCT OCHOBBI HCJIOCTHOTO B3rJjgaa Ha CIWHCTBO IMPHUPOABLI W YCJIOBEKA, SABJIACTCA
OTBE€TCTBEHHBIM STaroM
B Q)OpMI/IpOBaHHI/I CCTCCTBCHHO-HaquOﬁ rpaMOTHOCTH O6yanOIJ_II/IXCH;



CocoOCTBYyeT (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJIE, K YEJIOBEKY, BHOCUT CBOH BKIIaJ B
9KOJIOTMYECKOE 00pa30BaHUE 00YUIAIOIIHXCSL.

JlaHHbIe HANIPaBICHUS B O0YYCHUHM XUMHH 00ECTICUNBAIOTCS CEIM(PUKON colepKaHus Y4eOHOTO MpeIMeTa, KOTOPBIN SBISETCS MeJaroruaecku
a/JlalITUPOBAHHBIM OTpa)KEHUEM 0a30BOM HAYKM XUMHH Ha ONPEEIEHHOM dTane €€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHMsI OPUEHTUPOBAH HA OCBOCHHE OOYYAIONTUMUCS CHCTEMBI NIEPBOHAYAILHBIX TMOHATUN
XUMHH, OCHOB HEOPTaHMYECKON XUMHUU M HEKOTOPBIX OT/IEIbHBIX 3HAUMMBIX TOHATUN OPraHUYECKON XUMUHU.

CrpykTypa cozepkaHus IPOrpaMMbl [0 XUMHU ¢(hOPMUPOBAHA HA OCHOBE CUCTEMHOT0 MoAxoj1a K e€ u3ydenuto. ConepkaHue CKIIabIBaeTcs U3
CUCTEMBI MTOHATHI O XUMUYECKOM 3JIEMEHTE U BELECTBE U CUCTEMBI IIOHATUN O XUMHUECKON peakiuuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbI
I10 NPUHIMITY TIOCIIEN0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX IIPEICTAaBICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepnoauueckoro 3akoHa [I. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHsI O CTPOEHHH aTOMa U XUMHUYECKOH CBSI3U;

— TpeACTaBJICHUHN 00 3IEKTPOIUTUYECKON IUCCOLUAIMN BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS PacCCMaTPUBAIOTCSA HA OCHOBE AMITMPHUECKH MOJIYUYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT
OJIHOTO YPOBHS K JIpyrOMY, BBITIOJIHAS (PYHKIIMK OOBSICHEHUS Y IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U
MIOJIy4YEHUS U3y4aEeMbIX BELIECTB.

OcBoeHme MmporpamMMbl 10 XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH COCTaBIAIOIIEH HAaydYHOW KapTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOLIEHHS K HaydHOMY 3HAaHUIO U METOJaM IO3HaHUs B Hayke. V3yueHue XMMHU MPOUCXOJAUT C
MPUBJICUEHUEM 3HaHUH 13 paHee U3yUeHHBIX YUeOHBIX MpeaMeToB: «OKpyKaromuid Mup», «bruonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

[Ipy u3y4eHHH XUMHMM TPOUCXOAUT (POPMHUPOBAHME 3HAHMM OCHOB XHMMHYECKOM HayKW Kak o00JacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
MPAKTUYECKON JIEATENIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHPOBOM KyJbTYpBI. 3ajiaua y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUH

CUCTEMbl XHWMHYECKHMX 3HAHUH — BaXHEWMMX (HAaKTOB, TOHATUIH, 3aKOHOB M TEOPETUYECKHX IOJIOKEHUHM, JOCTYMHBIX 000OLIeHHI
MHUPOBO33PEHYECKOT0 XapaKTepa, sA3bIka HaAyKd, B MPUOOIIEHUN K Hay4YHBIM METOJaM IMO3HAHMS MPHU M3YYEHUH BEIIECTB M XMMMUYECKHX PEaklui, B



(GbopMUPOBaHUM M PA3BUTUU MMO3HABATEIbHBIX YMEHUN M UX MPUMEHEHUHU B y4eOHO-TIO3HABATEJIbHON M y4eOHO-HCCIIEIOBATENbCKON NEeSTEIbHOCTH,
OCBOCHMH TPaBUII OE30MaCHOT0 0OpaIIeHus C BEIIECTBAMH B ITOBCEIHEBHON KHU3HU.

[Tpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOT'O O0IIEr0 00pa30oBaHKs Ba)KHOE 3HAYCHHUE IPUOOPEITH TaKue 1EJH, KaK:

—(bOpMHpOBaHI/Ie HHTCJUICKTYaJIbHO paSBI/ITOﬁ JINYHOCTH, TOTOBOU K CaM006pa3OBaHI/IIO, COTPYAHHUYECTBY, CAMOCTOATCIBHOMY IIPHHATHIO
pemeHHﬁ, CII0COOHOM AJ[AIITUPOBATLCA K 6BICTpO MCHAIOIINUMCS YCIIOBUAM JKU3HU,

— HalIpaBJICHHOCTb O6y‘~ICHI/I$I Ha CUCTCMATHYCCKOC HpI/IO6H_IeHI/Ie 06yqa}0mnxc;1 K CaMOCTOSITCILHOHN IO3HABaTEIILHOM ACATCIIbHOCTH, HAYYHBIM
MCTOJaM IIO3HAaHM, (1)OpMI/IpyIOI_I_[I/IM MOTHBALIUIO U Pa3BUTHUC CIIOCOOHOCTEH K XHUMHU,

—obecrieuenue YCHOBHﬁ, CHOCO6CTBYIOH_II/IX HpI/IO6pCTeHI/IIO O6y‘laI-OH_II/IMI/ICSI OIIbITa pa3H006pa3H0171 ACATCIIbHOCTH, IIO3HAHUA U CaMOIIO3HAaHM A,
KIIIOYCBbIX HABBIKOB (KJIIO‘-IGBI)IX KOMHGTCHHI/If/'I), HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC IJIA PA3JIMIHBIX BUAOB JACATCIbHOCTH,

— opmupoBaHue 00MICH (YHKIIMOHATHLHOW W €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHUCJIC YMEHUN OOBSICHSITh U OIICHHBATH SIBICHUS
OKPY’KaIOIIEero MUpPa, UCIIOJIb3Ys 3HAHUS U OIIBIT, OJIYYCHHBIC MPU U3YYCHUHN XUMHUH, TPUMEHSATh UX MPU PEIICHUU MPoOIeM B MOBCEIHEBHOMN KU3HU

U TPYJAOBOM J1€ATENbHOCTH;

—q)OpMI/IpOBaHI/IC y 06y11aI01111/1xc;1 TYMaHUCTHYCCKUX 0THOIJ.I€HHI>1, MMOHUMAaHHUS IIEHHOCTU XMMHYECKMX 3HAHUHN I BBIpa6OTKI/I OKOJOTMYCCKH
HCHCCOO6p33HOFO IMOBCACHUA B 6LITy n prI[OBOﬁ ACATCIIBHOCTHU B LECJIAX COXPAHCHUA CBOCTO 3J0POBbI U OKPY)KaIOH_Ieﬁ HpHpOI[HOfI CpCabl;

— pa3BUTHE MOTUBAIMH K O0YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS O0IEYETOBEYECKUX [IEHHOCTEH,
TFOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPABJIEHHOCTH JAIbHEUIIET0 00yUYeHUSI.

OO1ee 9nciI0 9acoB, OTBEACHHBIX ISl M3YUCHHUS] XMMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68
gacoB (2 yaca B HeJIeln), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA



8 KVIACC
IlepBoHaYa/IbHbIE XMMHUYECKHE IOHATUSA

[Ipenmer xumuu. Posib XuMuu B KM3HHM 4elloBeKa. XHMMHUs B cucTeMe Hayk. Tena u BemectBa. Puznueckrue CBONMCTBA BELIECTB. ArperarHoe
cocTosiHue BewecTB. [loHsATHE 0 MeTOJaX NO3HAaHUS B XUMMHU. HucThle BemecTBa U cMecH. CriocoObl pa3zieneHns cMece.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3€MEHTHl. CUMBOJIBI XMMUYECKHX 3JIeMEHTOB. IIpocTeie n cilokHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xummueckas Gopmyia. BaJeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH TOCTOSIHCTBA cocTaBa BeniecTB. OTHOCHUTENIbHAS aTOMHAsI Macca.
OTtHocuTenbHAs MOJIEKYIApHas Macca. MaccoBasi 10J11 XUMUYECKOT'O 3JIEMEHTA B COCJUHEHUU.

KommuectBo BemectBa. Monb. MossipHas macca. B3anMMOCBS3b KOJIMYECTBA, MACCHI M YMCIA CTPYKTYPHBIX €IMHMI] BemectBa. Pacuérel mo
bopMynaM XMMUYECKHX COEIUMHEHHH.

du3znueckue U XUMHUUYECKHUE SIBJICHUS. XMMUUYECKAsl peakiusi U €€ NMpHU3HAKU. 3aKOH COXPAHEHHsS MAcChl BEIIECTB. XUMHYECKUE ypaBHEHMS.
Knaccudukanms xumMuueckux peakiuii (CoeAMHEHUs, Pa3IoKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:.

3HaKOMCTBO C XUMHYECKOH MMOCy0ii, npaBuiiaMu paboThl B 1aOOpaTOpuu U MpuéMaMu o0palieHus ¢ 1adopaTopHbIM 000pyI0BaHUEM, U3yUEHHE
U omnucaHue (U3MYECKUX CBOMCTB OOpa3lloB HEOPTAaHMYECKUX BEIIECTB, HaOMO/eHHe (u3MYecKux (TUIaBJICHUE BOCKA, TasHUE JIbJA, PaCTHUpPAHHE
caxapa B CTYIKe, KUIIEHHE U KOHJIEHCAllMs BOJbI) U XUMHUYECKHUX (FOpPEHHE CBEuH, NMPOKATUBAHHE MEJHOI NMPOBOJIOKM, B3aUMOJEHCTBUE Mela ¢
KHMCIIOTOM) SIBJICHUH, HAOJII0/IEHNE U ONMCaHUe MPU3HAKOB NMPOTEKAHUSI XUMUYECKHUX peak Uil (pa3siokeHHe caxapa, B3auMO/IEHCTBHUE CEPHON KHUCIIOTHI
¢ XJIopuioM Oapus, paznoxkenue ruapokcuna Meau (II) mpu HarpeBanuu, B3auMoaelcTBHe Xxene3a ¢ pactBopoM coiu Meau (II), nzydenue cnoco6os
pasaeneHns cMeceil: ¢ IOMOIIbI0 Maruura, GuiIbTPOBaHUE, BbIIApUBAHKE, JUCTUILISALUSA, XpoMaTtorpadus, IpoBeAeHHEe OYUCTKH MOBAPEHHOW COJIH,
HaOJIIOZICHWE W OINHUCAaHWE pe3yJIbTaTOB MPOBEACHUS OMbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3/IaHUE MOJeNel MOJEeKY
(IapocTepKHEBBIX).

BasxHeiilue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB



Boznyx — cmech razos. CocraB Bozayxa. Kucnopon — siaemeHT u mpocroe BemiecTBO. HaxoskaeHue kuciopoja B mpupone, pusnueckue u
XUMHUYECKUEe cBoOMcTBa (peakiuu ropenus). Oxcuapbl. [Ipumenenue kuciaopoaa. CriocoObl MOMyUYeHHs KUCIOPOa B 1a00PaTOPUM U IIPOMBIIIIEHHOCTH.
KpyroBoport kucnopoaa B mpupojae. O30H — alsIoTporHas MOAU(PUKAIIS KUCIOPOa.

TemnoBoii 3¢ dexkr xumMuueckol peakuuu, TEPMOXUMUYECKHE YpPaBHEHHs, 9K30- U HHJIOTEPMUYECKHE peakuuu. TOIUIMBO: yroib M METaH.
3arpsi3HeHue Bo3AyXa, yCHIIEHUE MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOA.

Bonopon — snemeHT u npocroe BemectBo. HaxokaeHue Bojoposa B npupoje, pusnueckue U XMMUUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosy4yeHusi. KHcioTsl U COJIH.

Mossipabliii 00bE€M ra3oB. PacyéThl 10 XMMHUYECKUM YpaBHEHUSIM.
®dusnyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBopbl. HackllieHHbIE 1 HEHACBIIEHHBIE PaCTBOPHI. PAaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 101 BElleCTBa B pacTBOpe. XUMHUYECKUE CBOICcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B NIPUPOE U B KU3HU 4esioBeKka. KpyroBopoT Boibl

B IIpHUpO/Ie. 3arpsi3HEHUE NPUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanus neopranndeckux coequnenuii. Oxcuapl. Knaccuduxamms okcumos: coneodpasyroiire (OCHOBHbBIE, KHCIOTHBIE, aM(pOTepHBIE) U
HecoJneoOpa3yromue. Homenkiatrypa okcuio. dusndeckue U XMMHUECKHe CBOMCTBAa OKCUAOB. [Tosyuenne okcumos.

OcHoBanus. Knaccudukanusi ocHOBaHMI: IIENOYM U HEpacTBOpHUMble ocHOBaHus. HomeHknaTypa ocHoBaHuM. Du3NyYeCKUE U XHMUYECKUE
cBolicTBa ocHOBaHUU. [loiryuenne ocHOBaHMIA.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kuciaor. @usnueckue M XMMHYECKHE CBOWCTBa KUCIOT. Psa akTuBHOCTH MeTayuioB H.
H. bekerosa. Ilomydyenue kuciuor.

Comu. Homenkunarypa coneil. @u3nueckne 1 XuMuieckue cBoicTsa coseil. [lonydenne coneit.
I'eneTnyeckas cB3b MEKAY KJIACCAMU HEOPIaHUYECKUX COCIUHEHUMN.
Xumuueckuii IKcnepumenm:

KauC€CTBCHHOC OIPCACICHUEC COACPIKAHUA KHUCIIOpOJa B BO3AYXC, IMOJYUYCHHC, co6npaHHe, pacriosHaBaHUEC U HU3Yy4YCHUC CBOICTB Kucjaopoaa,
Ha6JIIOI[eHI/IC B3aUMOJICHCTBHUS BEIIECTB C KHUCJIOPOJAOM U YCJIOBUA BO3HUKHOBCHUSA U MPCKpPALICHUSA TOPCHUSA (Hoxcapa), O3HAaKOMJICHHEC C O6p8.3LIaMI/I



OKCHUJIOB U ONMCAaHUE UX CBOWCTB, MOJIydYEeHHE, COOMpaHKe, paclio3HaBaHUE U U3y4EHHE CBOWCTB BOJIOpoJa (FOpPEeHHE), B3aUMOIEHCTBHE BOAOPOAA C
okcugoM wmemu (II) (BO3MOXHO HCIONB30BaHME BHJICOMATEPUANIOB), HAONIOJICHHE OOpPA3llOB BEIIECTB KOJMYECTBOM | MOJIb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOPEHUS BELIECTB C PA3JIMYHOM pacTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB € OINpPENeNEHHON MacCOBOM J10Jei pacTBOPEHHOIO
BEIIECTBA, B3aMMOJACUCTBUE BOABI C METAIaMU (HATPHEM W KaibLieM) (BO3MOXHO HCIIOJIb30BAaHHE BHIEOMATEpPHANIOB), MCCIEIOBaHUE O0OpPa3loB
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOJEHUE H3MEHEHMsI OKPacKW WHIUKAaTOPOB B PACTBOpAxX KHUCIOT M LIEJoYeH, U3ydeHue
B3aumojeiicTBus okcuaa menu (II) ¢ pacTBOpoM cepHOM KHUCIIOTBI, KMCIOT C METajulaMH, PeakUuil HENTpaau3aluu, MOJy4eHHE HEPAaCTBOPUMBIX
OCHOBaHUM, BBITECHEHME OJHOIO MeTajllla JPYTUM M3 PACTBOPA COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «BaxHelime Kiaccsl
HEOPraHUYECKUX COECTUHEHUI.

Ilepuoanueckuii 3axkon u Ilepuoanyeckas cucrema xumuueckux 31eMeHToB JI. U. MenaeneeBa. Ctpoenne aToMoB. XUMUYECKas CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul

Hemee IIOIIBITKH KJIaCCI/I(l)I/IKaIII/II/I XUMHYCCKHX 371eMeHTOB. IloHsTue o rpymmnax CXOJHbIX 3JICMCHTOB (HICJIOIIHI)IG 1 MCJI0OYHO3EMECIIBHBIC
MCTaJlJIbl, I'aJIOI'CHbI, HHCPTHLIC FaSLI). SHGMCHTH, KOTOPBIC O6p&3y1-OT aM(I)OTepHLIC OKCHUAbI U TUAPOKCHUIBI.

Ilepuonnueckuii 3akoH. [lepuoanyeckas cuctema xummuueckux emenToB 1. . Menaeneesa. KopoTkonepuoanas u AmMHHONEpUOAHAS (POPMBI
[Iepnonnueckoir cucreMbl xumudeckux anemeHToB J[. M. Menneneesa. Ilepuoasl n rpynnel. @U3NMYECKU CMBICI NOPSAJIKOBOIO HOMEpa, HOMEpPOB
[IEPUOJIA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHbIX snep. M3otombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX O0O0JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX
anemeHToB llepuonnyeckon cucremsl . M. Menzaeneea. XapakTepucTika XMMUYECKOTO 3JIEMEHTA I10 €ro mosiokeHuto B [lepuoguyeckoit cucreme
. . MeHnneneena.

3aKOHOM€pHOCTI/I HN3MCHCHUS pajnyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB, METAJTINIMYCCKUX U HEMECTAJIJIIMYCCKUX CBOICTB IO rpymmnam 1 nepuogam.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB JIJI Pa3BUTUA Hayku W npakTtuku. J[. 1. MenaeneeB —
YUEHBIN U TPAXIAHUH.

Xumunueckas cBs3b. KoBajmeHTHAsS (HOHﬂpHaﬂ )51 HeHOHHpHaH) CBA3b. SHCKTI)OOTPI/ILIB.TGHBHOCTB XUMHUYECKHUX AJIeMEHTOB. MIoHHAas CBS3b.
Crenenb okuciieHus. OKHCIUTEIHFHO-BOCCTAHOBUTEIILHEIC pPCaKknu. Hpoueccm OKHCJICHMS U BOCCTaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIH,

Xumuueckuii IKCnepumenm:



HU3YUCHUC o6pa3u0B B€IICCTB METAJJIOB U HEMCTAJIIOB, BSaHMOHeﬁCTBHe T'MAPOKCHUIa NWHKa C PaCTBOpAMHU KHUCIIOT U menoqeﬁ, IIPOBECACHUC
OIIBITOB, WJUIFOCTPUPYIOIIHUX MPUMCPBI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (ropeHHe, PpCaKkuuun pas3jioKCHUs, COCI[I/IHGHI/ISI).

Mesicnpeomemmunie ceazu

Peanmauﬂﬂ MCXKITPEAMETHBIX CBsI3CH IIpru U3Y4YCHUN XUMHU B 8 Kmacce OCYHICCTBIIACTCA 4YC€PE3 MCIIOJIB30BAHUE KakK 06I_HI/IX €CTECTBCHHO -~
HAay4YHBbIX HOHSITI/If/’I, TaK U HOHHTHﬁ, SABJIIIOINUXCA CUCTCMHBIMU JJIS1 OTACJIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOI'O IIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIM (AaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAU3, CHUHTE3, KiIacCU(UKAIUS, TEPUOIUIHOCTD,
HaOII0ICHUE, YKCIIEPUMEHT, MOJICTTMPOBAaHUE, H3MEPEHUE, MOJICTIb, SIBJICHHUE.

duzuka: MaTcpus, aToM, JJICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJIIMA, U30TOIIbl, paAHOAKTUBHOCTb, MOJICKYJIA, BHGKTpI/I‘{eCKI/Iﬁ 3apsd, BCIICCTBO,
TCIIO, O6T>éM, arperaTHoc COCTOSAHUC BCIICCTBA, I'a3, (1)I/ISI/ILI€CKI/IG BCIIMYHHBI, CAMHUIBI UBMCPCHUS, KOCMOC, IIJIAHCTHI, 3Bé3I[LI, COJ'IHI_IG.

buonorus: porocuntes, npixanue, ouocdepa.

Feorpa(bm[: aTMocq)epa, mnpoccbepa, MUHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC UCKOITAECMBIC, TOIIJINBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBO B XUMHYECKasI peaKkmus

[lepnonnueckuit 3akoH. Ilepmoguueckas cucrema xumudeckux aemeHToB [[. WM. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B
WU3MEHEHNUHU CBOMCTB XMMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJO0B, KNS, KAJIbLUSA U UX COEAUHEHUN B COOTBETCTBUH C MOJIO)KEHUEM JJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

Crtpoenue BemecTBa: BUABI XUMHUYECKOW CBsI3U. THIBI KPUCTATUIMUECKUX PEIIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTUYECKON
PELIETKY U BUAA XUMUYECKOU CBS3H.



KJ'IaCCI/I(l)I/IKaI_II/IH N HOMCHKJIaTypa HCOPraHM4YCCKHUX BCIICCTB. XUMU4YeCcKrue CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K pas3jJMYHbIM KilaccaM
HCOPTraHNYCCKUX COGIIPIHGHPIﬁ, IFCHCTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIICCTB.

Knaccuukanus XMMHUYECKHX pEaKkUii MO pa3iMyHbIM MpU3HAKaM (IO YUCIY M COCTaBY y4YacTBYIOIIMX B PEAKIUH BEHIECTB, MO TEIJIOBOMY
3¢ deKTy, 0 U3MEHEHHIO CTENEHEeH OKMCIIEHUS] XUMHUYECKUX 3JIEMEHTOB, 0 00paTMMOCTH, M0 YYacTHUIO KaTajau3aTropa). DK30- U HIO0TEPMUUYECKHE
peaKuy, TePMOXUMHUYECKHE YPAaBHEHUSI.

ITonsTtue o CKOpPOCTH XHUMHYCCKOM pe€aKuuu. ITousitne 00 O6paTI/IMbIX u H606paTI/IMLIX XUMHUYCCKHUX PCAKIHAX. IloHsiTHE O TOMOI'€HHBIX U
FETCPOrcHHBIX PCaKIHAX. Ilonstue o karanuze. IloHATHE 0 XMMHUYECKOM PaBHOBCCHU. dDaKTopm, BJIMAIOIIHUE HA CKOPOCTH XHUMHUYCCKOU peakuuu u
IMOJIOKCHUC XUMHNYCCKOI'O paBHOBCCH.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKuuu, 3J'IeKTp0HHBII71 0aJaHC OKHCIHUTEILHO-BOCCTAHOBUTEIBLHOMN pCaKIuu. Cocrasiienue ypaBHCHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O OaaHca.

Teopm[ BHGKTpOHHTH‘ICCKOﬁ JUuccouranuu. SHGKTPOJH/ITI)I U HCEIJICKTPOJIMTEIL. KaTI/IOHI)I, aHUOHBI. MexaHu3M JUucconuanuyuy BEIICCTB C
Ppa3iIMuHbIMU BUJAMU XUMUYeCKol cBs3u. CTerneHb JUucconuanuu. CuJibHBIC U c1a0bIe OJICKTPOJIUTBI.

Peaxiuu nonnoro ooMeHa. Y ciaoBHsS MPOTEKAHUS PEaKInii MOHHOTO 0OMEHa, MOJTHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUS peakiuii. CBolicTBa
KHCIIOT, OCHOBAHUI U COJIeH B CBETE MPEICTaBICHHUM 00 ANEKTPONUTHYECKON nucconnanuu. KauecTBeHHbIE peakiuu Ha WOHBI. [loHsTHE O THApOIH3e
COJIEH.

Xumuueckuii IKcnepumenm:.

O3HAKOMJICHHUE C MOACIAMH KPUCTATNIMYCCKUX pCIHéTOK HCOPraHNYCCKUX BCUICCTB — MCTAJUIOB U HEMCTAJIJIOB (r‘pa(bHTa u anMa3a), CJIOKHBIX
BEILIECTB (XJIOpUJA HATPHsl), UCCICIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOW pPEaKIMU OT BO3JIEUCTBHS PA3IUYHBIX (DAKTOPOB, HUCCIEAOBAHHUE
3JIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MpoOIlecca TUCCOLHMALMU KHCIIOT, IIeJo4ed U coiiell (BO3MOXKHO HCIOJIb30BAaHUE BHUJEO MAaTEPUANIOB),
MIPOBEJICHUE OIBITOB, WLIIOCTPUPYIOIIUX NPU3HAKU MPOTEKAaHUS peaklii HOHHOro obOMmeHa (oOpa3oBaHHE OCajKa, BbIIEIEHHE Ta3a, oOpa3oBaHUeE
BOJIbI), OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui (TopeHHue, peakiuH pa3joXKeHUs, COCTUHEHUs),
pacrmo3sHaBaHMEC HECOPTaHNMYCCKUX BEIICCTB C MIOMOIIBIO KAYCCTBECHHBIX peaKHI/II\/’I Ha MOHBI, PCIICHUEC DKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTtanabl 1 ux CoeAMHECHUuA



OO6mas xapaktepuctuka ragoreHoB. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKkTepHble cTerneHu okucieHus. CtpoeHue u ¢u3nyuecKue CBOWCTBA
MPOCTHIX BEIIECTB — TallOTeHOB. XHUMHUYECKHME CBOMCTBA Ha MpuUMepe XJjopa (B3auMOACHCTBHME C MeETaUlaMH, HEMETaJlaMH, IIeJI0YaMu).
XnopoBoaopoa. ComnsiHasg KUCIIOTa, XUMHUYECKUE CBOMCTBA, MOJyYEHHE, ITpUMEHeHue. JleiicTBue XJIopa U XJIOPOBOAOPOJA HAa OPraHU3M YEJOBEKA.
Baxnerime Xaopuabl U KX HAX0XKAEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOSHHs aTOMOB, XapaKTEepHbIE cTeneHn okucieHus. CTpoeHne u pu3ndeckue
CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOpOJaa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOaOpPOI,
cTpoeHue, (u3HuecKue U XHUMUYeckue cBoiicTBa. OKCHUIBI Cepbl Kak MPEICTAaBUTENM KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (hU3HUECKUEe U
XMMHAYECKHE CBOMCTBA (0OIIME KaK MPEACTAaBUTENS KJIacca KUCIOT U cnenuduueckie). XUMHUYECKUE PEaKIiy, JIeKaIue B OCHOBE MPOMBIIIICHHOTO
criocoba moxydeHus cepHoil kucaotel. [Ipumenenune ceproit kuciaotel. Colu CepHON KHCIOTHI, KaYeCTBEHHAs peaklus Ha cyibdaT-uoH. Haxoxaenue
cepbl U €€ COeMHEHHUH B IpUpoJie. XUMHUUECKOE 3arpsi3HEHNE OKPYXKAIOIIe cpe/ibl COEMHEHUSIMU CEPbI (KUCIOTHBIE TOK/IH, 3arps3HEHUE BO3/lyXa U
BOZOEMOB), CITIOCOOBI €r0 MPEIOTBPAILCHHUS.

OO61mas xapakrepucTuka 3J1eMeHTOB VA-Tpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIEe CTETICHH OKUCICHHS. A30T, paCIPOCTpaHEHUE B
npupoje, pu3nUecKue U XUMHUYECKHe cBOMCTBAa. KpyroBopoT a3zora B mpupoae. AMMHUAK, ero (GU3NYECKHe U XUMHUYECKHUE CBOWCTBA, MOTYYCHUE U
npuMmenenue. Comu aMMOHMUS, UX (U3UYECKUE U XUMUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHast peakiiys Ha MOHBI aMMOHUS. A30THas KHCIIOTa,
e€ monyuyeHue, PU3NUECKUE U XMMHUYECKHE CBOMCTBa (00IIMe Kak MpeACTaBUTENS Kiacca KHCIOT U cnenuduueckue). Mcnonb3oBaHue HUTPATOB U
cojied aMMOHHMS B KaueCTBE MUHEPAIbHBIX YIOOpeHMH. XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeabl COSTUHEHUSIMHU a30Ta (KUCIOTHBIE JOXKH,
3arpsi3HEHUE BO3yXa, MOUBHI U BOJOEMOB). Pocdop, aoTponubie Moaudukanuu pocdopa, puznueckne U xuMmndeckue coiictBa. Oxeup pocdopa
(V) u pochopnas kucnota, puzndeckue 1 XUMHUECKHE CBOMCTBA, nosyueHue. Vcrnonb3oBanue GpocdaroB B kKauecTBe MUHEPATbHBIX y00pEHUl.

OOmiast xapakTepucTuka 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCIEHHs. YTIEpO, aJuIOTPOIHbIE
Moau(UKaIMKU, pacIpoCTpaHEHUE B MpHUpoAe, (pu3mueckue M XUMU4eckue cBoiicTBa. Ancop6buus. Kpyrosopor yriaepoaa B mpupoje. Okcuis
yriepoaa, uX (U3M4YecKue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KMBBIE OPraHU3MBbI, MOJYyYEHHE M MPUMEHEHHE. DKOJOTHYECKHE IMPOoOJIeMBl,
cBs3aHHBIE C okcuaoMm yriepoxaa (IV), rumore3a r100aNbHOTO MOTEIJICHUs KJIMMaTa, MapHUKOBBIA 3(Pdekt. YroibHas KUCIOTa W €€ COJU, UX
¢usnyeckre U XMMUYECKHe CBOMCTBA, MOJyuyeHHe U npuMeHeHne. KauecTBeHHas peakuus Ha KapOoHaT-noHbI. Vcnoiabp3oBaHue kKapOOHATOB B OBITY,
MEAUIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SCTBE.

[lepBoHayanbHble TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUsX yrieponaa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, NIULEPHH,
yKCycHast kucioTa). [IpupoiHble HICTOUHUKH YTII€BOAOPOIOB (yroJib, IPUPOIHBIN ra3, HedTh), MPOIYKTHI UX NepepadOTKH (OEH3UH), UX POJIb B OBITY U
POMBIIIICHHOCTH. [IoHATHE O OMOJOrMYECKH Ba)KHBIX BEILECTBAX: JKHUpax, OelKax, YriaeBoJax — M UX POJM B JKU3HHU uelloBeka. MaTepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COETMHEHUH.



KpemHuuii, ero gusnueckue u XuMHUYECKHE CBOWCTBA, MOMydyeHHe U npuMeHeHue. CoenHeHus: KpeMHUs B pupoje. OOmue npencraBieHus oo
okcuae kpemuus (IV) n kpemuueBoit kucinote. CHIIMKAThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BakHelne CTpOUTeIbHbIE MaTepHAaIbL:
KepaMHUKa, CTEKJIO, LIEMEHT, O€TOH, kesie300eToH. IIpobieMbl 6e3011acHOr0 UCIOIb30BaHUS CTPOUTEIbHBIX MATEPUAIOB B IOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:.

u3yueHne oOpaslloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, MPOBEACHHWE KAYECTBEHHBIX pPEAKLUUH Ha XJIOPUA-UOHBI U
HaOo/IeHue MPU3HAKOB UX IMPOTEKaHHUs, OMBITHI, OTpa)karouue (pu3nueckrue M XMMHYECKHE CBOWCTBA TAJIOT€HOB M MX COCAMHEHUU (BO3MOXKHO
WCIIOJIb30BaHUE BUCOMATEPUATIOB), O3HAKOMJIEHHE C 00paslaMu XJIOPUAOB (TaJOreHUuI0B), O3HAKOMIIEHHE ¢ 00pa3liaMH Cepbl U €€ COCTMHEHUSIMU
(BO3MOKHO MCIOJIB30BAaHUE BHUIEOMATEPHANIOB), HAOIIOIEHUE TTpoliecca OOYTIMBaHUs caxapa MoJ| JeHCTBHEM KOHIEHTPUPOBAHHON CEPHON KUCIIOTHI,
M3ydeHHe XMMHYECKHX CBOMCTB pa30aBICHHON CEpHOW KHCIIOTHI, IPOBEACHNE KAaUeCTBEHHOH peakiny Ha cyab(haT-uoH U HAOIIOACHNE MpU3HaKa eé
MIPOTEKAaHUs, O3HAKOMIIEHHE C (U3NYECKUMHU CBOMCTBaAMHU a3oTa, (ochopa M HUX coeAUHEHUH (BO3MOXKHO HCIIOIH30BAHHE BUICOMATEPHAIIOB),
oOpasuamMu a30THBIX U GOCHOPHBIX yI0OpEeHUH, MmoydyeHne, coOnpanne, pacrio3HaBaHNe U M3yYeHHE CBOMCTB aMMHaKa, POBEICHUE KaUYeCTBEHHBIX
peakiuii Ha HIOH aMMOHUS U GocaT-uoH U U3yYeHUE MPU3HAKOB UX MPOTEKAHMS, B3AUMOACHCTBIE KOHIICHTPUPOBAHHOM a30THON KHUCIOTHI C ME/IbIO
(BO3MOXXHO HCIOJIB30BAHUE BHCOMATEPUAIIOB), M3YyUCHHE MOJENell KPUCTAJUIMYECKHX PEemETOK anMasa, rpadura, QyiiepeHa, 03HaKOMIIEHUE C
MPOLIECCOM aICOPOLIMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MOJy4deHHe, COOMpaHue, pacrio3HaBaHUE U
M3Y4YE€HHE CBOMCTB YIJIEKHMCIIOTO Ta3a, MPOBEJACHUE KAUeCTBEHHBIX peaklUi Ha KapOOHAT M CHJIMKAT-HOHBI U M3y4yEHUE NMPU3HAKOB UX MPOTEKaHUS,
O3HAaKOMJIEHHE C IPONYKUMEN CHWIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIEPUMEHTAIbHBIX 3alad M0 Teme «BakHellne HeMeTaulbl U HX
COETUHEHUS.

MeTaJjliibl M UX COE€AMHEHUS

OO01as XxapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM X MoJI0keHus B [leproauueckoii cucteMe XuMHUYECKUX JIEMEHTOB
J. W.MengeneeBa u crpoeHus aromoB. CrpoeHue MeTawioB. Meramnueckas CBSI3b M METaJUIMUECKas KpHUCTAJUIMYECKash peliérka.
DNEeKTPOXUMHUUYECKUH psifl HaNpsbKeHUM MeTaioB. Pu3ndeckue u XUMUYecKue cBoiicTBa MetamioB. O0mue crnocoOsl nosyuyeHust metamios. [lonsrue
0 KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTajib, YyTyH, JOPATIOMUHHNA, OpOH3a) U UX MPUMEHEHHE B ObITY U
IIPOMBIIIJIEHHOCTH.

[Ilerounble MeTasuIbl: OJ0KeHKUE B [lepuoanueckoi cucreme xumudeckux anemeHTos . 1. Menneneesa, cTpoeHue UX aTOMOB, HAXOXKICHUE B
npupose. Pusznyeckue U XMMHUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCHAbI U THMIPOKCHU]IbI HaTpus W Kanus. [IpuMeHeHue menouHbIx
METaJUIOB U UX COCIUHECHUM.



[[leouHO3eMENBHBIE METa/Ibl MarHuid W Kanbluid: nojokeHue B Ilepuomnueckoit cucteme xumuyeckux snemeHtoB /I, M. Menpeneesa,
CTPOEHUE UX aTOMOB, HAXOXJIeHHE B Mpupoje. Ou3ndeckue 1 XMMUYECKUE CBOMCTBA MarHusi M Kaiblusl. BaxHeimme coequHeHus: Kanblus (OKCHI,
THAPOKCHI, COJIN). JKECTKOCTB BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nosnoxenune B [lepuonuueckoit cucreMe xumuueckux 3nemeHToB M. M. MenneneeBa, cTpoeHre aroMa, HaxOXKJACHUE B MPUPOJIE.
dusnyeckre 1 XMMUYECKHE CBOMCTBA ATFOMUHHUS. AM(OTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHUIA ATFOMUHMSL.

XKenezo: monoxenue B Ilepuogmueckoit cucreme xumuueckux snemeHToB JI. WM. MenpaeneeBa, cTpoeHHE aToMa, HAXOXKICHHE B IMPUPOJE.
dusnueckre 1 XUMUUECKHE CBOMCTBA kere3a. OKcubl, ruapokcuabl u conu xenesa (11) u sxenesa (III), ux cocras, cBOMCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METaVIOB M CIUIABOB, WX (M3MYECKUMH CBOWCTBAMHM, M3YUEHHE PE3yJIbTAaTOB KOPPO3HH METAJUIOB (BO3MOXKHO
WCIOJIb30BAaHNE BHJICOMATCPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHAA KajbIlMs W HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB XKECTKOM BOBI, MpoOIlecca TOPEHUS Kelle3a B KUCIOpoe (BO3MOKHO HCIIOJIb30BAHUE BUACOMATEPUAIIOB),
MIPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEAaKIIMi Ha MOHBI: MArHUS, KaJbIus, aTFOMUHMS, TMHKA, sxene3a (I1) u xenesa (III), menu (II), nabmtonenue u
OTMMCaHWE TMPOILIECCOB OKPAIIMBAHUS IJIAMEHHM MOHAMM HATpUs, Kalus W Kaublus (BO3MOXHO HCIIONH30BAaHHE BUIACOMATEPUAJIOB), UCCIEIOBAHUE
aM(pOTEepHBIX CBOMCTB THAPOKCHUIA ATIOMHUHHS M TUAPOKCHIA IMHKA, PEUICHUE HKCIIEPUMEHTANBHBIX 3a/1a4d Mo Teme «BakHelme MeTamibl U ux
COEJIMHEHUSI.

XuMus M OKpy:KamoLmas cpeaa

BemectBa u MaTepHrajibl B MMOBCEAHEBHOM JKM3HU 4YejaoBeKa. be3omacHoe HCIOJb30BaHHE BEHISCTB M XHMHUYECKHUX peaKI_[I/Iﬁ B 6BITy. HepBa;I
IMoMOIIb IMPpU XUMHUYCCKUX OKOrax U OTpaBJICHUSAX.

XUMUYeCcKoe 3arps3HEHHE OKpY»Karolled cpeibl (ImpenenabHas JoMmycTHUMasi KOHIeHTpauus BemecTs, nanee — [1JIK). Ponp xumuu B perienuu
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:
n3ydyeHue o0pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaJbl).

Meostcnpeomemnwie ceasu



Peanmauﬂﬂ MCKIIPECAMETHBIX CBs3CH npu U3Yy4CHUU XHMHH B 9 xmacce OCYIICCTBIIACTCA 4Y€PE3 HCIIOJIB30BAHUE KaK O6H_[I/IX €CTECTBCHHO-
HAay4YHBIX HOHSITI/If/’I, TaK U HOHHTHﬁ, ABJIIIOINUXCA CUCTCMHBIMU JUJIS1 OTACJIBHBIX ITPEAMCTOB €CCTCCTBCHHO-HAYYHOI'O IIMKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TOHATHS: HAYYHBIA (PAKT, THIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHHTE3, KilaccH(HKaIus, NEPUOAHUYHOCTD,
Ha0II0IeHNE, SKCTICPUMEHT, MOJICTTUPOBAHNE, H3MEPEHUE, MOJICITb, SIBIICHUE, TAPHUKOBBINA Y (EKT, TEXHOJIOTHS, MATEPUAITBL.

®dusnka: Marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHWJ, H30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJEKTPUUECKHUI 3apsij,
MPOBOJAHUKHU, TOMYNPOBOJHUKU, JUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeiO, OO0OBEM, arperartHoe COCTOSHUE BEIIECTBa, TIa3, pPacTBOD,
PacTBOPUMOCTh, KPUCTAJUTMUECKAST PEIIETKA, CIIaBbl, (PM3MUSCKUE BEITMYUHBI, CIMHULIBI H3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3IbI,
Counnie.

buonorus: (bOTOCI/IHTGS, JbIXaHHC, 61/100(1)epa, OKOCUCTCMAd, MHHCPAJIbHLIC y,I[O6peHI/I$I, MHUKPOSJIEMCHTBI, MAaKpO3JICMCHTBI, ITUTATCIbHBLIC
BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMbIE, TOILTUBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTrPaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs JOCTUTAIOTCS B X0€ 00YyUeHHsI XUMUH B €IMHCTBE yUeOHOU U
BOCIIUTATEIbHON AEATEIBHOCTH B COOTBETCTBUHU C TPAAUIMOHHBIMM POCCHUHCKMMH COLMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSMH,
NPUHATBIMU B OOILIECTBE MpaBWJIaMH M HOPMAaMHU IOBEIEHHUs M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHHUS, CaMOPa3BUTHUS U COLMAIM3ALUU

o0yJaronmxcs.

JImaHOCTHEIE pE3yibTaTbl OTpaAXarOT T'OTOBHOCTH 06yqa}omnxcs1 PYKOBOJACTBOBATLCSA CHCTEMOM TO3UTHBHBIX HOEHHOCTHBIX OpI/IeHTaHI/II\/II n
paciiupCHUC ObITa ACATCIIBHOCTU HA ee OCHOBEC, B TOM YHUCJIC B HaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:



LIEHHOCTHOT'O OTHOILEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HacjeIui0, IOHUMaHUs 3HAaU€HUS! XMMUYECKON HayKu
B KM3HH COBPEMEHHOTO OOILIECTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHONW HH(OpPMALUEHl O MEepelOBBIX IOCTHKEHUSAX M OTKPBHITUSAX MHUPOBOH WU
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpPA U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MIPEACTABICHUS O COLMAIBHBIX HOPMAX M IPABWJIAX MEXKJIMYHOCTHBIX OTHOIICHUM B KOJUIEKTMBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO IMOJIE3HOH, yuyeOHOMCCIe0BaTeIbCKONW, TBOPUYECKONH M JPYruxX BHUAAX JAEATENBHOCTH, 'OTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM
JESTeTbHOCTH TPH BBHINOJHEHUN Y4YeOHBIX, MO3HABATENBHBIX 33/1a4, BBIIOJHEHWH XHMHUYECKHUX OKCIIEPUMEHTOB, CO3JaHMH YUEOHBIX IMPOEKTOB,
CTpeMJICHHs K B3aUMOIIOHMMAHUIO U B3aMMOIIOMOIIY B MPOLIECCEe ITOH yueOHOI AedaTenbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHHE U MOCTY KU
CBOMX TOBAPHILEH C IO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHUS NOCIEICTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHUYECKHUE IMPEJACTABICHUS O BEUIECTBE M XMMHYECKOM pPEAKUMHU, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
COCTaBJISIOLINE OCHOBY JUIsl TOHMMAHHUS CYIIHOCTHM HAyYHOH KapTHUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBI,
B3aUMOCBSA35X YEIIOBEKA C IPUPOIHOMN CPEoi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJy4YeHNE HOBBIX 3HaHUI 110 XUMUM, HEOOXOAUMBIE /Ul O0BSICHEHUSI HAOJII01aeMBbIX MPOLIECCOB U
SIBJIGHUH, TI03HABATEIbHONW, NH(POPMAIIMOHHON U YUTATEIbCKOM KYJIbTYPHl, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENIbHON paboThl ¢ yUeOHBIMU TEKCTaMH,

CHpaBO‘lHOﬁ HHTepaTYPOﬁ, AOCTYIIHBIMHU TCXHUYCCKHUMHU CPCIACTBAMU HH(bOpMaHHOHHBIX TeXHOHOFHﬁ;

UHTEepeC K O0YYEHHUIO U MO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, MPOSKTHON U HCCIIEI0BATENBCKOM
NEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIE€HHOCTU U YPOBHS 00y4€HHUsI B JaIbHENUIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:
0CO3HaHME [IEHHOCTH HU3HH, OTBETCTBEHHOT'0 OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 3/I0pPOBBIN 00pa3 ®HU3HHU, OCO3HAHHUE MOCIEICTBHM
U HENpUsTHE BPEAHBIX TNPUBbIUEK (YIMOTpeOJIeHHs alKOrojs, HApKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOJIEHUS MpaBHJI 0€30MacHOCTH MpHU

O6paI_I_IeHI/II/I C XUMHUYCCKUMH B€UICCTBAMM B 6BITy n pCaHBHOﬁ JKHU3HH,

5) Tpy/10BOr0 BOCHIUTAHUS:



MHTEPEC K MPAKTHUYECKOMY M3y4YeHHIO Mpodeccuil u Tpyaa pa3iuyHOro poja, yBaKeHHUE K TPYLY U pe3ysibTaTaM TPYAOBO AeITeIbHOCTH, B TOM
Yucae HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHWHM MO XMMHHU, OCO3HAHHBIN BHIOOP MHIMBUAYAJIBHOW TPACKTOPHH MPOJOJDKEHHUS O00pa30BaHUS C
y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMUMHUHU, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi npodecCHOHaIbHON e TENbHOCTH
Y pa3BUTHUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTD a/IalITUPOBATHCS B POPECCHOHATBHOM Cpe/ie;

6) 3K0JI0rHYecKOro BOCIIMTAHMUSA:

9KOJIOTUYECKHU 11€JecO00pa3HOe OTHOLICHHE K MPHUPOJE KaK UCTOYHUKY KU3HM Ha 3eMjie, OCHOBE €€ CYIIECTBOBAHMUS, TIOHUMAaHUE LIECHHOCTU
30pOBOrO M 0e30macHOro o0pas3a >KW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MYECKOMY M ICHXHUYECKOMY 310pOBBIO, OCO3HAHHE
LIEHHOCTH COOJII0/IEHHs ITPaBUJI 0€30MacHOr0 MOBEIEHHs ITPU padoTe C BELIECTBAMU, a TAKXKE B CUTYAlLUsAX, YTPOXKAIOLINX 3/JOPOBBIO U JKHU3HU JIIOJICH;

CIIOCOOHOCTH IMPUMCHSTH 3HAHUS, ITIOJTYIACMBbIC IIPU U3YUYCHUU XUMUHU, JJIS1 pCHICHUS 3a/1a4, CBA3aHHBIX C Oprmammeﬁ HpHpOI[HOI‘/‘I CpG,I[OfI, JUIA
IOBBIILICHWA YPOBHA 3KOJIOrMYCCKOMN KYJbTYpPbl, OCO3HAHHA 100aJIbHOTO XapakTepa 3KOJIOT'MYCCKUX HpO6HCM u HyTGfI X PCHICHUA ITOCPEACTBOM
MCTOHOB XUMHUH, SKOJOTHYICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATHCS UM B HO3H8.B21T€J'II>HOI>1, KOMMYHHKaTHBHOﬁ n COHHaHBHOﬁ IIpaKTHUKCE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX pe3y/lbTaTOB BBLICISAIOT 3HAUUMbIE A7 (POPMHUPOBAHUS MUPOBO33PEHUS OOIEHAYUYHbIE NMOHATUS (3aKOH, TEOpHs,
NPUHIMI, TUIIOTE3a, (PaKT, cucTema, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOpble MCHOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NMpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MPEIMETOB (OPMUPOBATH MPECTABICHUE O I[EJIOCTHONW HAyYHOM KapTHMHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIE
neiicTBusl (MO3HaBaTelIbHbIE, KOMMYHHKATHBHbIE, PETyJIATHUBHBIE), KOTOpble 00ecneunBaloT (HOPMUPOBAHME TOTOBHOCTH K CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO U OCYILECTBIICHUIO Y4€OHOM 1eATEIIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornyeckue aeiicTBUA:



YMCHHA HUCIIOJIb30BATb HpI/IéMBI JIOTUYCCKOr'0 MBIIIUICHUA IIPpU OCBOCHHU 3HAHMI: pacKpeiBaTb CMBICII XHUMHUYCCKUX MMOHSTHMN (BI)I,Z[CJ'IHTI) nux
XAapPaKTCPHBIC IMPU3HAKH, YCTAHABJIMWBATHL B3dWMMOCBA3L C JAPYI'UMU HOHﬁTHHMH), HUCIIOJIBb30BaTh IMOHATHUA AJIA 00BSICHEHHS OTACIbHBIX q)aKTOB n
HBJIeHI/Iﬁ, BBI6I/IpaTB OCHOBAHUA W KPUTCPHUHU JIA KJ'IaCCI/I(i)I/IKaI_II/II/I XHUMHUYCCKHUX BCHICCTB U XHUMHUYCCKHX peaKHHﬁ, YCTaHAaBJIMUBATb IMPUYUHHO-
CJICACTBCHHBIC CBA3U MCKIY o0BeKTaMU HU3YUCHUS, CTPOUTH JIOTUYCCKUC PACCYIKACHUA (I/IHI[YKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaJIOI‘I/II/I), J€J1aTh BbBIBO/JbI
" 3aKJIFOUYCHUS,

YMEHHE MPUMEHSTh B MPOLIeCcCe MO3HAHUS MOHATUS (IPeIMETHbIE M METaIllpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, UCIOJb3YEMbIE B
XUMHH, MPeoO0pa3oBbIBATh IIMPOKO IMPUMEHSEMble B XUMUU MOJIEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ DJIEMEHTA), XMMHUYECKas
dbopMyIia 1 ypaBHEHUE XMMHYECKON PEAKIIUU — MPHU PEIICHUU YIeOHO-TT03HABATEIIBHBIX 337124, ¢ YIETOM dTUX MOJEITBHBIX MPEICTABICHUN BBISBIIATH
U XapaKTepu30BaTh CYLICCTBEHHbIC MNPHU3HAKA H3YYaeMbIX OOBEKTOB — XHUMHUYECKHMX BEIIECTB U XHMHUYECKHUX pEaKIHMi, BBIBIATH OOIIHe
3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBSI3M U IPOTHUBOPEYUHS B U3y4aEMBbIX MPOLIECCAX U SIBJICHUSX.

ba3oBble ucciaenoBarelibcKue AeiiCTBHS.

YMCHHUEC HUCIIOJB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA ITO3HAHUA, a TAKKC B KAYE€CTBC OCHOBBI JJIA q)OpMHpOBaHI/Iﬂ TUITIOTE3bI
110 IMMPOBCPKE IIPABHUIIBHOCTHU BbBICKA3bIBACMBbIX CY)K,HGHHﬁ;

pUOOpETEHUE OIBITA 0 TIAHUPOBAHUIO, OPTaHU3ALMU U MIPOBEICHUIO YUEHHUUECKUX 3KCIIEPUMEHTOB, YMEHHE HaOIr01aTh 3a XOJI0OM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyaupoBaTh 00OOIIEHHS U BBIBOJBI 10 pe3yibTaTaM MPOBEIEHHOIO OIbITA, MCCIEIOBAHUSA,
COCTABJISATh OTYET O MPOJEIAHHON pabore.

Pa6ora ¢ undopmanmueii:

YMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALIUIO PA3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, MOIY4aeMYI0 U3 pPa3HbIX
HCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTEpaTypa XMMHUYECKOTO COJEpKaHMs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), KpUTHYECKU OICHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE TPUMEHSTh Pa3InYHbIE METOJIBI W 3alpOChl TPU TOMCKE M OTOOpe MH(OPMAIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS
BBITTOJIHEHUSI YYEOHBIX M ITO3HABATEIBHBIX 3aJad OINPENeNIEHHOTO THIA, MPHOOPETeHHWE OIbITa B O0JACTH WCIOJB30BaHUS HH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTMH, OBJIAJCHHE KyJIbTYPOH AaKTMBHOTO HCIOJb30BAHUS PA3IMUYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSATENBHO BHIOMPATH
ONTUMANTbHYIO0 (OpMY TpPEICTaBICHUS WHPOPMANUU WM WLTIOCTPUPOBATH pellacMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, IpYTHMHU
¢dbopmamu rpaduKu U UX KOMOMHAIIUSIMH;



YMEHHME HCIONb30BaTh U aHAJIM3UPOBATh B Ipolecce Y4eOHOM M HMCCIeOBATEIbCKOM JAEATeIbHOCTH HH(OpPMALMIO O BIHUSHUU
MIPOMBIIIIIEHHOCTH, CEJIBCKOT0 X03UCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOIHON CPEIbI.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁHBle JeCcTBHUA:

YMEHHMs 3aJjaBaTh BONPOCHI (B X0J€ auanora M (Wiu) AMCKYCCHUHM) IO CYILIECTBY OOCYKIaeMOil TeMbl, (POpMYJIMPOBATH CBOU IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOM 3a/1auu;

YMCHUA NMPEACTABIIATh IMOJTYYCHHBIC PE3YJIbTAThI MMO3HaBATEIILHOM ACATCIIBHOCTH B YCTHBIX M HNHCBMCHHBLIX TCKCTax; ACJIATb MPE3CHTAILMIO

PE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMeHTa (J1ab0paTOpHOrO OMbITa, J1A0OpAaTOPHOW pabOThl MO HCCICIOBAHHIO CBOMCTB BEIIECTB,
y4e0HOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATENbHOW M HMCCIENOBATEIHCKON NEATEIPHOCTH MPU pPEIICHHU
BO3HHUKAIOMIUX MPOOJIEeM Ha OCHOBE yuéTa OOILIMX HMHTEPECOB M COIVIACOBAHUS MO3MLMH (00CYXIeHHs, OOMEH MHEHUSIMM, «MO3TOBbIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OIIpe/ieJIeHHE KPUTEPUEB 110 OLIEHKE KauecTBa BBIITOJIHEHHOM pabOThI U ApyTHUe).

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁl—lble JeHCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONpPENesTh LEeNH JAESITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBISTh, KOHTPOJIMPOBaTb U TIPU HEOOXOIUMOCTH
KOPPEKTUPOBaTh CBOIO JESTENbHOCTb, BbIOMpaTh Hanbosiee 3(hPeKTUBHBIE CIIOCOOBI pPELICHHUs] YUeOHBIX M MMO3HABATENbHBIX 3aJa4, CaMOCTOSATEIbHO
COCTABIISATh MJIM KOPPEKTUPOBATH MPEIOKEHHBIN alTOPUTM JACHCTBHUM NMPH BBHIIOJIHEHUH 33aHUHN C YUETOM IMOJyYeHHsI HOBBIX 3HAHUN 00 M3yyaeMbIX

00BEKTax — BCIICCTBAX M PCAKIMAX, OLCHUBATH COOTBCTCTBHUEC IMOJTYYCHHOI'O pE3yJibTaTa 3asIBIICHHOM e, YMCHUEC HCIIOJIb30BaATh U aHAJIU3UPOBATH
KOHTCKCTHI, IIpeAjIaraCMbIC B YCJIOBUU SaﬂaHHﬁ.

INPEAMETHBIE PE3YJIbTATbBI



B cocraBe nmpenMeTHBIX pe3yabTaTOB MO0 OCBOCHHIO 0053aTEILHOTO COJEPKAHUs, YCTAHOBIIEHHOTO JaHHOH (eaepanbHOi pabodeil mporpaMmmon,
BBIJICTISIIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAYYHBIE 3HAHUS, YMEHUS U CIIOCOOBI JACWCTBUIA, BHJIBI JACSITEILHOCTU IO MOJIYYCHHUIO HOBOTO 3HAHMS, €TO
MHTEpIIpETAMH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIHSIX.

K KOHLY O6y‘IeHI/IH B 8 KJ1acce MMPCAMCETHBIC PE3YJIbTAThl HA 0a3o0BOM YPOBHC JOJIZKHBI OTPAXKaTb C(i)OpMI/IpOBaHHOCTB y o6yqa}oumxca YMeHHﬁZ

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATHH: aTOM, MOJICKYJIa, XUMHYECKHH O3JIEMEHT, NMPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOJHAS), BAJCHTHOCTb, OTHOCHTENbHAs aTOMHas M MOJEKYJISIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi IOl XMMUYECKOTO 3JIEMEHTa B COSJAMHEHHUHU, MOJSIPHBI 00BEM, OKCHI, KUCIOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHLATEIBHOCTh, CTEIICHB
OKHCJICHHS, XUMAYECKas PEaKIus, KIacCU(PHUKAIM PEaKIHid: peaKMi COSIUHEHHS, PEaKIIMK PAa3I0KEHUs, PEaKIui 3aMeIeHHsI, peaKkIii oOMeHa,
9K30- U HHJIOTEPMHMUYECKHE peaKIMH, TerjaoBoil 3(ddeKT peakuuu, sApo aroma, JIEKTPOHHBIA CIOW aToOMa, aTOMHas OpOWUTalb, paguyc aroma,
XHUMHYECKas CBS3b, MOJISIPHAS U HETIOJSIPHAst KOBAJICHTHAs CBsI3b, HOHHAS CBSI3b, NOH, KATHOH, aHUOH, PaCTBOP, MAacCOBAs JIOJIS BEIIECTBA (TIPOLIEHTHAS
KOHIIEHTpALUs) B PaCTBOPE;

WJLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN W TPUMEHSTH STH IMOHSTHS TIPU ONMUCAHUY BEIIECTB U X MPEBPALICHAN;
UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUS (POPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii;

OTIPEJIENIATH BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COSIMHEHHSX, CTETICHb OKUCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIIICKHOCTh
BEIIECTB K OMPEAeIEHHOMY KIIacCy COeIMHEHHH 1o (hopMyiaM, B XUMHYECKON CBSI3U (KOBAJICHTHAsI 1 MOHHAs) B HEOPTaHMUECKUX COCTMHEHU SIX;
packpeiBaTh cMbich [leproanueckoro 3akona J[. . MenzaeneeBa: 7eMOHCTpUPOBATh MOHUMAHUE MEPUOIUUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB OT WX ToJiokeHHs B [leproandeckoil cucreme, 3aKOHOB COXPAaHEHHS] MacChl BEMIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yUYEeHHMsI, 3aKOHa ABOTa/pO;

OIMCHIBATh U XapaKTepU30BaTh TaOIMYHYIO (hopMy [leproarnueckoil CHCTEMBl XUMHYECKHX JIEMEHTOB: pa3inyaTh MOHITHS «TJaBHas moarpymma (A-
rpynmna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u OonbIIME MEPHOJBI, COOTHOCHUTH O0003HAUEHUs, KOTOpbIE HMEIOTCS B Tabmulle
«[lepronnyeckas cuctema XuMu4eckux deMeHToB /1. M. MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB
(coctaB u 3aps] s1pa, 00IIee YUCIIO FIEKTPOHOB U PACIIPEeNIEHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

KI1acCU(UIMPOBATh XWMHYECKHE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKHE PEaKknuu (M0 YHCIYy W COCTaBYy YYaCTBYIOIIMX B PEAKIIHU
BEIIECTB, 110 TEIUIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOIMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJITBEPIKAas ONMHMCAHUE MPHUMEPAMU MOJEKYJISPHBIX
YPaBHEHHMI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;



MIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT HX KAauyeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX MpEeBpalICHUI B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MacCOBYIO JOJK0 XHMHYECKOrO 3JIeMEHTa Mo (opMmyle COeqUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, IPOBOJUTh PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;

MPUMEHSTh OCHOBHBIC OIEpAIlMN MBICIUTEIBHOW JEATENIbHOCTH — aHAlIM3 M CHHTE3, CpaBHEHHUE, 0000IIeHre, CUCTeMAaTHU3alllIo, KiIaccu(UKaIuio,
BBISIBJICHHE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€M — JUI U3yUEHUsI CBOMCTB BEILECTB U XMMHUUYECKUX PEAKIINM, €ECTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS —
HabIt0/IeHue, U3MEpPEeHne, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

CIIeZIOBaTh IPaBHJIAM IOJB30BAaHUS XMMUYECKOH IMOCYHOH M J1a0opaTopHBIM OOOPYIOBAaHHEM, a TAKXKe IMpaBHJIaM OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKLUHSMHU IO BBIIOJHEHUIO Ja0OPAaTOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHUI0O M COOMpPAHHIO Ta3000pa3HbIX BELIECTB
(BoOpO/a M KHMCIIOpOJa), MIPUTOTOBIEHUIO PAaCTBOPOB C OIpENEIEHHOW MaccOBOM J0Jiell pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U IMPOBOIUTH
XUMHUYECKHUE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TOMOIIBIO MHIUKATOPOB (JIakMycC, (peHon(TanenH, METUIOPaHK U

JPYTHE).
K koHIy 00y4enwus B 9 Kjiacce mpeaMeTHBIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMCHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHATHM: XMMHYECKHH DJIEMEHT, aTOM, MOJIEKYJIAa, UOH, KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CIOXKHOE
BELIECTBO, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl PEaKIusl, XUMUYECKas CBS3b, TEIIOBOM 3PPEKT peaKkiuu, MOJb,
MOJISIPHBIM 00BEM, pacTBOP, FIMEKTPOIUTHI, HEANEKTPOIUTHI, FTEKTPOIUTUYECKAs TUCCOLMALINS, PEaKIIMH HOHHOTO 0OMEeHa, KaTaau3aTop, XMMUYECKOe
paBHOBecHe, oOpaTUMble M HeOOpaTHMblE PEaKlM{, OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIECHHE U
BOCCTaHOBJICHHE, aJUIOTPONHUs, aM(pOTEepHOCTh, XUMHUECKasi CB3b (KOBAJEHTHAs, MOHHAs, METaJUIMYecKas), KpUCTAIJIMUEcKasl peméTka, Koppo3us
METaJUIOB, CIJIABbI, CKOPOCTh XUMHUYECKON PEAKLNH, IIpeIeNbHO Aonyctumas konueHrpanus [1/IK Bemecrsa;

UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUM U IPUMEHATH OTU ITOHATUS IIPU ONMCAHUU BEILECTB U UX IIPEBPAILICHHUI;
HCIO0JIb30BaTh XMMHUUYECKYIO0 CUMBOJIMKY JUUIsl COCTaBJICHUSI (POPMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIni;

ONPEIENATh BaJCHTHOCTb WU CTENEHb OKUCIEHUS XUMUYECKHUX ODIIEMEHTOB B COCAMHEHUSAX PAa3JIMYHOIO COCTaBa, IPUHAJUIEKHOCTb BEILIECTB K
OnpefeNéHHOMY KJIacCy COEIMHEHUM 1o ¢opMmyiaMm, BUJ XUMHUYECKOM CBSI3M (KOBaJE€HTHas, WOHHAs, METaJUIMYecKasl)) B HEOPraHWYEeCKUX
COEIMHEHUSX, 3apsijl MOHA M0 XUMHUYECKOH (opmyrie, XapakTep Cpeibl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX COEAMHEHHH, TUI KPUCTaITUYECKOn
PELIETKN KOHKPETHOIO BELIECTBA,

packpeiBath cMbich Ilepuonndeckoro 3akona /. . MenneneeBa U AeMOHCTPUPOBATh €0 MOHUMAHUE: ONMMCHIBATH U XapaKTePU30BaTh TaOIMUHYIO
¢bopmy Ilepuoanueckoit cucTeMbl XMMUYECKHX 3JEMEHTOB: paziuyaTh MOHATUS «riaBHas noarpynna (A-rpymma)» u «mobouyHas noxarpynna (b-
IpyIa)», Majble U OOJbIINE MEPHOAbI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCSl B EPUOJIMUECKON TaOJIUIE, C YUCIOBBIMH XapaKTepUCTHUKAMU
CTPOEHHSI aTOMOB XMUMUYECKHUX JIEMEHTOB (COCTaB M 3aps]l Apa, o0IIee YUCIIO SJIEKTPOHOB U PacCHpeleIeHUE UX 110 JIEKTPOHHBIM CIIOSIM), 0OBSICHSTD
o0I1I1e 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COEAMHEHHH B Mpeaesax MajblX MEepHOO0B U INIaBHBIX MOJATPYI ¢ YYETOM CTPOCHUS
HX aTOMOB;



KJIaccu(UIUPOBaTh XMMHUYECKHE DJIEMEHTBHI, HCOPTaHMYECKHE BEIIECTBA, XMMUYECKHE pEakiuu (10 YMCIy M COCTaBY YYaCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3P QPEKTY, IO U3MECHEHHIO CTEIICHEH OKUCICHUSI XUMUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIHE M CHeNU(DUISCKHE XUMHUECKUE CBOWCTBA MPOCTHIX M CIIOKHBIX BEIIECCTB, IOJATBEPK/IAsi OMIMCAHUE TIPUMEPaMHU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUHN COOTBETCTBYIONIUX XUMHUYECKHUX PEAKIIHIA,

COCTABIISITh YPABHEHUS DIICKTPOJIUTUICCKON TUCCOIUAIIMN KUCIIOT, IETIOYEeH U COJICH, TIOJTHBIC H COKpAIIEHHbIC YPAaBHEHUS PeaKIuii HOHHOTO OOMEHa,
YpaBHEHHUS PEAKIUH, MOATBEPKIAIOIINX CYIIECTBOBAHNE TEHETUIECKON CBSA3H MEKY BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi MOCPEJICTBOM COCTABICHUS 3JICKTPOHHOTO OaaHca 3TUX PEeaKIni;
MIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUS, BO3MOXKHOCTH MTPOTEKAHUS XUMHUYCCKUX IMPEBPAIICHUHN B PA3INIHBIX YCIOBHSIX;
BBIUUCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYEO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOTO 3JEMEHTa Mo (OpMYyJie COCIUHCHHS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTEH PACUYETHI TI0 YPABHEHUIO XUMHUYECKON PEaAKIIHH,

coONIIOIaTh TIPaBWJIA TOJIb30BAHUS XMMHUYECKOH TOCYIOW M JIa0OpaTOpHBIM OOOPYJOBAaHHEM, a TakKe MpaBHUia OOpaIlCHUs C BEIICCTBAMU B
COOTBETCTBUHM C WHCTPYKIUSMHU I10 BBITIOJHEHHUIO JTa0OPAaTOPHBIX XUMHUYECKHX OIBITOB IO TMOJYYEHUI0O M COOMPAHUIO Ta3000pa3HBIX BEMIECTB
(aMMHaKa U yriIeKuciIoro rasa);

MIPOBOMTH PEAKINH, TOATBEPKIAAOIINE KAUYSCTBEHHBIM COCTAB PA3IUYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUJI-, WOIHI-,
kapOoHar-, ¢ocdar-, cuiamkar-, cyib(ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS M WOHBI HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHMYECKHUX BEIICCTB;

MIPUMEHSITh OCHOBHBIE OTIEPAIIMH MBICIUTEIbHON AEATETbHOCTH — aHAIIU3 U CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMAaTHU3alINIO, BHISIBICHUE PUYHMHHO-
CIICJICTBEHHBIX CBSI3€H — JIJI1 WM3YYCHHS CBOWCTB BEIIECTB W XUMHUYCCKUX pEaKIWi, €CTCCTBCHHO-HAyYHBIC METOJbl IMO3HAHWUS — HaOJIIOJICHUE,
U3MepeHue, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEaIbHbIN U MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC

Ne HanmenoBanue pa3iesnoB U TEM IpOrpaMMbl KomnuecTBo vacos OnexTpoHHbIe (LIU(POBLIE)
n/m Bcero Kontponbubie — IlpakThueckue 00pa30BaTENLHEIC PECYPCEL

paboThI paboThI
Pa3nea 1. IlepponayanbHble XUMHYECKHE NOHATHS
1.1 Xwumus — BaxkHasi 00JIaCTh €CTECTBO3HAHUS U IPAKTUYECKOH 5 2 https://m.edso0.ru/YNVJIX660G
NesITeIbHOCTH YeTIOBEeKa

1.2 BemecTBa U XUMUYECKUE PEAKIINH 15 1 https://m.edsoo.ru/ONNXR1VFQ
Uroro no pazaeny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe/ Il HEOPraHUYECKHUX BeleCTB
2.1 Bosayx. Kucnopoa. [lonstue 06 okcugax 6 https://m.edsoo.ru/D5BORTY30
2.2 Bopopoxn. [ToHsTHE O KUCIOTaX U COMAX 8 1 https://m.edsoo0.ru/5D61JZ6PS



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS

Ne HanmenoBanue pa3zneinoB U TEM IPOrpaMMmbl KommuecTBo 4acos OnexkrponHsie (1UdpoBLIC)

n/m Bcero Konrponensle — IIpakruueckue 00pa3oBaTeIbHBIC PECYPCEI
paboThI paboThI

2.3 Bopga. PactBopsl. [ToHsTHE 00 OCHOBaHMSIX 5 1 1 https://m.edsoo.ru/M13I5KJBM

2.4 OcHOBHBIE KJIACCHl HEOPTAaHUYECKUX COSIUHEHHM 11 1 1 https://m.edso00.ru/0TSASMOWT

Wtoro mo pazneny 30

Paznen 3. [lepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoenne atoMoB. XUMHYeECKAasi CBSA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaAKIIUHA

3.1 Ilepuoanueckuii 3akoH u [lepuoanyeckas cucreMa 7 https://m.edsoo.ru/TCBJBVWFZ
xumuueckux aemeHToB . . Menzaeneea. CTpoeHnue aroma

3.2 Xwumuueckast cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC 8 2 https://m.edsoo.ru/F6AOASDPFE
peakuuu

Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES

PesepBHOE BpeMs 3 https://m.edsoo.ru/KQBD02J69

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 5

9 KUIACC

Ne HanmenoBanue pa3iesnoB U TEM IpOrpaMMbl KomnuecTBo vacos DnexTpoHHbIE (U POBHIE)
n/m Bcero KonTponbHbie [TpakTuyeckue 00pa30BaTENBLHEIC PECYPCEL
paloThI paboThI

Pasnen 1. BemecTBo 1 XuMHu4ecKHe peakun

1.1 TloBropeHue u yriayOieHHe 3HaHUH OCHOBHBIX pa3ziesioB 5 1 https://m.edsoo.ru/EQETUT35Z
Kypca 8 kiiacca

1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIINi 4 https://m.edsoo.ru/AFN4ALWGT7U

1.3 DrexTponuTHYEeCKas AUCCOIHMAIUS. XMMUYECKUE Peakiui B 8 1 1 https://m.edsoo.ru/KODUR50VV
pacTBOpax

Hroro no pasneny 17

Pa3gen 2. HemeTa bl M HX COeIUHEHU S

2.1 OOmas xapakTepucTKa XUMUYECKHX 3J1eMeHTOB VIIA- 4 1 https://m.edso00.ru/ZTN1F700I
rpynisl. ['agoreHst



https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI

Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl KommuecTBo yacos OnextponHbie (1U(pOBLIC)

n/m Bcero KoHTtposbHbIe [IpakTruueckue 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI

2.2 OO0mas XxapaKTepUCTHKAa XUMHUYECKHUX JIeMEHTOB VIA- 6 https://m.edsoo.ru/P3DHMFB09
rpymmbl. Cepa U e€ coeTUHEeHUSI

2.3 OOmias xapakTepUCTHKA XUMHYCCKUX dJIEMEHTOB VA- 7 1 https://m.edsoo.ru/\VOXDOUX2S
rpymimsl. A30T, Gocdop U UX COSAMHEHHUS

2.4 OO0mas XxapaKTepUCTHKAa XUMHUYCCKHUX J1eMeHTOB [V A- 8 1 2 https://m.edsoo.ru/JPJI200VJX
rpyIbl. YTIepoa U KPEMHHN M UX COSTUHEHUS

Htoro no pazneny 25

Pazgen 3. MeTa/uibl M HX COeTUHEHU S

3.1 OOmmume cBOWCTBA METAILIOB 4 https://m.edsoo.ru/GHV2L6NJ8

3.2 BaxHelme METAIUIbI U UX COEIUHECHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI

Htoro no pazneny 20

Pasznen 4. Xumus u okpyxamomas cpeaa

4.1 BermiecTBa 1 MaTepHAIIbI B )KU3HH YEJIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y

Hroro no pasneny 3

PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

IMOYPOUYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne Tema ypoka KonuuectBo yacos Jara DeKTpOHHBIE IIU(POBBIE

n/m Bcero Konrtponenbsie Ilpaktnyeckne H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI

paboThI paboThI

1 TIpeamer xumuu. Posib Xumuu B sku3HH uenoBeka. Tema 1 https://m.edso0.ru/L62DS2CZR
U BEIIeCTBA

2  TlousThe 0 MeTOJAaX MO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/9ZJAEW050

3 IIpakruueckas padora Ne 1 «IIpaBuia paboTsl B 1 https://m.edsoo.ru/L5EW4353D

naboparopuu U NpuéMbl 0OpaieHus ¢ 1a00paTOPHBIM


https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D

10

11

12
13
14

15

16

17

18

Tema ypoka

000pyTI0BaHHEM

Uucreie BemecTBa U cMecu. CrocoOsl pa3aeneHust
cMecen

[TpakTiueckas paborta Ne 2 «Paznenenue cmeceii (Ha
pUMeEpe OYUCTKU MOBAPEHHOM COJIN)»

ATOMBI 1 MOJIEKYJIBI

XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI)
XUMHUYECKHX 3JIEMEHTOB

HpOCTHe H CJIOKHBIC BCIICCTBA
ATOMHO-MOJ’IeKy.]'IHpHOG YUucHUue

3aKOH MOCTOSIHCTBA COCTaBa BEIECTB. XUMUYECKas
dbopmyra. BareHTHOCTh aTOMOB XUMUYECKUX
AJIEMEHTOB

OtHocurenbHas aroMHas macca. OTHOCUTEIIbHAS
MOJICKYJIIpHasd Macca

MaccoBas 1011 XUMAYECKOT0 DJIEMEHTA B COETUHEHUHN
KomnuectBo BemecrBa. Monb. Mossipaast Macca

duznueckre 1 XUMUYECKHUE SIBJIEHUA. XUMHUUYECKAs
peakuus

[Ipr3Haku U yCIOBUS MIPOTEKAHUSA XUMHUYECKHUX
peakuui

3aKOH COXpaHEHMsI MacChl BEIECTB. XUMHUECKHE
ypaBHEHUS

Brrunciienust kommuecTBa, MacChl BEIIECTBA 110
YpaBHEHUSM XUMHUYECKHX PEaKIUi

Knaccudukanus XuMHUECKUX peaklui (COequHEeHHUs,

KomnuuecTtBo uacoB

Bcero KonTposbhbie

paboThI

[IpakTnueckue

paboThI

DNEeKTPOHHBIE UPPOBBIE
o0pa3oBaTenbHbIE PECYPCHI

https://m.edsoo.ru/6 TME21FW$8

https://m.edso0.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4ADNAX

https://m.edso0.ru/DXJBSTJ95

https://m.edso0.ru/IMOBJ30QZ5

https://m.edsoo.ru/IMC496FX6

https://m.edsoo.ru/P1ZPCIMDX

https://m.edsoo0.ru/GHV580MVE

https://m.eds00.ru/368UNL5Y 2

https://m.edsoo0.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo0.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo0.ru/L4807LAGB



https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

/o
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20

21

22

23

24

25

26

27

28

29
30
31

32

Tema ypoka

pa3IoXKeHUs, 3aMeIIeHHUs, OOMEHA)
M. B. JIoOMOHOCOB — y4€HBIA-IHIUKIIONEIUCT.
0O00011eHre U cUCTEMaTU3ALNS 3HAHUI

KonTponbnas paborta Nel no teme «BemiectBa u
XUMUYECKHUE PEAKIIHI

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopox —

OJICMCHT H IIPOCTOC BCIICCTBO. O30H
duzndyeckre U XUMHUYECKHE CBOMCTBA KHUCJI0poda

(peakiuu okucieHus, ropenue). [lonarue 06 okcumax

Crioco0bI morydeHus KUCIopoa B 1adopaTopuu U
HIPOMBIIUICHHOCTH. [IpuMeHeHne Kucnopoaa

TennoBoil 3¢ hekT XUMUIECKOi peakuu, MOHATHE O
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U
OHIOTEPMUYECKHUX PEAKLIUAX

TomnuBo (He(Th, Yroiab U MeTaH). 3arpsi3HeHHe
BO3/yXa, CIIOCOOBI €T0 MPEI0TBPALICHHS

[TpaxkTrueckas padota Ne 3 o reme «llonydyenue u
coOupaHue KUCIOPOAa, U3yYeHHUE ero CBOMCTBY»

Bonopon — 351eMeHT U IPOCTOE BELIECTBO.
Haxoxnenue B mpuponae

DuU3NYECKUEe U XUMUYECKHE CBOMCTBA BOIOPO/A.
IIpumenenue Bogopoaa

[TonsiTHEe O KMCIIOTaX U COMSAX
CriocoObI nostyueHust BOAOPO/ia B J1aOOpaTopuu

[Tpaktuyeckas padora Ne 4 o Teme «[lonyuenue u
coOMpaHue BOJOPO/Ia, H3YYCHUE eTO0 CBOMCTBY

Mounsipabiii 00bEM Ta30B. 3aK0H ABOTAIPO

Bcero KonTposbhbie

1

KomnuuecTtBo uacoB

paboThI

[IpakTnueckue

paboThI

DNEeKTPOHHBIE UPPOBBIE
o0pa3oBaTenbHbIE PECYPCHI

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/ XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo0.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edso0.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB

https://m.eds00.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.edso00.ru/C9TO9UCIP

https://m.edso00.ru/SS3WAX33K

https://m.edso00.ru/M3KS010DQ



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
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35
36
37

38

39

40
41

42
43
44
45
46

47

Tema ypoka

Brrunciienus 00bEMa, KOJIMUECTBA BEILECTBA ra3a 1o
€ro N3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHUIO PEAKIINH
Ha OCHOBE 3aKOHa 00bEMHBIX OTHOIIECHUH Ta30B

duznueckre 1 XUMUYECKHE CBOMCTBA BOJbI
CocraB ocHoBanuil. [lonsiTHe 00 MHIUKAaTOpaX

Bopna xak pactBoputens. HacbllieHHbIE U
HEHACBHIIIIEHHbIE PaCTBOPHI. MaccoBasi 10Ji BELIECTBA B
pacTtBope

[Tpaktuyeckas padora Ne 5 mo Teme «IIpuroroBnenue
pPacTBOPOB € ONpEEIEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEWIECTBA»

KonTponbnas padota Ne2 no reme «Kucnopoz.
Bonopon. Boxa»

OKCI/II[BIZ COCTaB, KJ'IaCCI/I(I)I/IKaI_[I/IH, HOMCHKIJIaTypa

ITony4yenue u XMUMUYECKUE CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

OcHoBaHusI: cOCTaB, KiIaccu(uKaIus, HOMEHKIaTypa
[TonydyeHne u XuMH4YECKHE CBOMCTBA OCHOBAHUI
Kucnotsr: cocraB, kitaccudukais, HOMEHKIATypa
[Tonydyenune u XuMHU4YECKUE CBOMCTBA KUCIOT

Conu (cpenHue): HOMEHKJIATypa, CI0COObI OTy4YeHus,
XUMHUYECKHE CBOMCTBA
[Tpaktuyeckas pabora Ne 6. Pemenue

SKCIICPUMCHTAJIBHEBIX 3a/1a4 110 TEME «OCHOBHBIE
KJIaCCbhl HCOPTaHNYCCKUX COCI[I/IHCHI/II\/'I»

Bcero KonTposbhbie

s

KomnuuecTtBo uacoB

paboThI

[IpakTnueckue
paboThI

[ara
U3Yy4ECHUS

DNEeKTPOHHBIE UPPOBBIE
o0pa3oBaTenbHbIE PECYPCHI

https://m.edsoo0.ru/MXGOY304M

https://m.eds00.ru/9TO8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo0.ru/JM7935DRY

https://m.edsoo0.ru/5TFSJINAY

https://m.edso0.ru/8JAZ9YWS2

https://m.edso0.ru/5U397HU5C

https://m.edsoo0.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7Y

https://m.edsoo0.ru/Z2GCRN45W

https://m.edso0.ru/JSNUIM9TJ

https://m.edso0.ru/58D13JF7V



https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

/o
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49
50

51
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53
54
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56

57

58

59

60

61

Tema ypoka

I'eneTnueckas CBI3b MCXKAY KilacCaMiu
HEOPTaHNYCCKUX COG,Z[I/IHeHI/Iﬁ

0O00011eHre U cUCTEMaTU3ALNS 3HAHUI

KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCAUHCHUI"

HepBLIe IIOIIBITKH KJIaCCI/I(l)I/IKaHI/II/I XUMHYCCKHX
3neMeHTOoB. [loHsaTue o rpymmax CXOAHbIX 3JIECMCHTOB

[Tepuoanueckuii 3axoH u [lepuoanueckas cuctema
xumuueckux asemenToB J[. . Menneneera
[Tepuomapl, TPYIIIIBI, TOATPYIIIIBI

Crpoenune atomoB. CoctaB aToMHbIX siiep. M30Tomnbl
CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB
ITepuoauueckoit cucremsl /. 1. MenneneeBa
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA IO €ro
nonoxxeHuto B [lepuognueckoii cucreme /1. 1.
MenneneeBa

3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTHS
Hayku U npaktuku. /. 1. MenneneeB — y4€HbIN,
MeAaror ¥ rpakJaHuH

PesepBHbIit ypok. O600111€HNE U CHCTeMAaTHU3alNs
3HaHuil / Beepoccuiickas nmpoBepoyHas padbora

KonTponbhas pabota Ne4 o reme «CtpoeHue aroma.
Xumnueckas cBs3b» / Becepoccuiickas mpoBepoyHast
pabora

DIEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX
AJIEMEHTOB

HMonHas xuMuueckas CBSI3b

1

KomnuuecTtBo uacoB

Bcero KonTposbhbie

paboThI

[IpakTnueckue

paboThI

DNEeKTPOHHBIE UPPOBBIE
o0pa3oBaTenbHbIE PECYPCHI

https://m.edsoo.ru/YDS6ZRE31

https://m.edso0.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edso0.ru/C0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJRXN

https://m.edsoo.ru/IMUDOMRS5H

https://m.edso00.ru/T95YNV8B2

https://m.edsoo.ru/YIP040OMDX

https://m.edso0.ru/SZD8XEOQOQP

https://m.edso0.ru/ZCQTRP08Y

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS8

https://m.edso00.ru/3SY1RJKVI



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI

/o

62
63
64
65
66
67

68

Tema ypoka

Bcero KonTposbhbie

KoBasneHTHas MOJISIpHAst XUMAYECKas CBSI3b
KoBasneHTHas HEenmosipHasi XUMUYECKasl CBSI3b
CreneHb OKHCICHUS
OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITHH
OKHUCIUTEIN U BOCCTAaHOBUTEIN

PesepBublil ypok. O60011eHHE U CUCTEMATU3ALIHS
3HaHu# 1o Teme «CTpoeHue aToMa. XuMU4ecKast
CBSI3b»

PesepBublil ypok. O60011eHHE U CUCTEMATHU3ALIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne
/o

Tema ypoka

Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema
xumuueckux anemenToB J[. . Menneneera

BaKOHOMepHOCTI/I B U3MCHCHUH CBONCTB XMMHYCCKHX
9JICMCHTOB IICPBBIX TpéX MepruoaoB

Knaccugukaius 1 HOMEHKIaTypa HEOpPraHUYECKHX
BEIIIECTB

BI/II[I)I XUMHYECKOUN CBI3H M THUITBI KpUCTATININYCCKUX
peLETOK

Konrtponsnas padora Nel mo teme «I[loBTopenue u
yriyOJieHne 3HaHUH OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay

Knaccudukanus XuMHUUeCKUX peakluil o pa3IuuyHbIM

e T

68

Bcero KontposbHbie

1

KomnuuecTtBo uacoB

paboThI

[IpakTnueckue
paboThI

KomnunuectBo yacoB
[pakTHueckue H3YUCHHS o0pa3oBaTenbHbIE PECYPCHI

paboTHI

paboThI

[ara
U3Yy4ECHUS

Jara

DNEeKTPOHHBIE UPPOBBIE
o0pa3oBaTenbHbIE PECYPCHI

https://m.edsoo.ru/EOL3MT2AE

https://m.edso0.ru/9YVR3FUXI

https://m.edsoo.ru/RA6CVXM66

https://m.edsoo0.ru/ZXNCA7DOZ

https://m.edso0.ru/QPS46Z5PU

https://m.edsoo.ru/4ARH7M35NF

https://m.edsoo.ru/7DNRBZ948

DneKTpoHHBIE U(POBHIE

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1IWRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X8ZN212

https://m.edsoo.ru/ X8 XAE7E2J)



https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J

10

11
12

13

14
15
16

17

18

19

20

Tema ypoka

IpU3HaKaM

ITonsiTHE O CKOPOCTH XMMHUYECKOM peakiuu. [lonsatue o
TOMOT€HHBIX U IT'€TEPOreHHBIX PEaKLUAX

IToHsiTHE O XUMHYECKOM PpaBHOBCCHH. (DaKTOpBI,
BJIMAIOIIME HA CKOPOCTH XHUMHYISCKOMN pPCaKkuun u
IMOJIOKCHHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuu

Teopus snexkTponuTudeckoit qucconuanuu. CuiabHbIE U
ci1a0bl€ AIEKTPOJIUTHI

HonHbIe ypaBHEHUs peakiui

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B CBETE
MPEJICTaBICHU 00 AMEKTPOIUTUYECKON TUCCOIIUAIITT

XUMHYECKHE CBOWMCTBA COJNIEH B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTAYECKON AUCCOIUALINH

[TonsTHE O THIpONH3E CONEN
O0001IeHne U cCUCTEMaTU3aLNS 3HAHUI

[TpakTrueckas padota Ne 1. «Pemenue
DKCIEPUMEHTAIbHBIX 3a/1a4»

KonTponbnas pabota Ne2 no teme «INEKTpoIUTHIECKAs
JUCCOITHAITNSA. XUMHUYECKHE PEAKIIMH B PACTBOPAX)

OO61as xapakTepUCTHKA rajoreHOB. XUMUYECKHEe
CBOICTBa Ha IpUMeEpE XJIopa

Xnoposogopoa. CossiHas KUCII0Ta, XMMUUECKHE
CBOICTBa, MOJIy4e€HUE, TPUMEHEHNE

[TpakTrueckas padota Ne 2 o reme «llonyduenue constHOM
KHUCJIOTBI, U3y4YECHHUE €€ CBOUCTBY»

KomnuuecTtBo uacoB

Bcero Kontpomphbie IlpakTudeckme H3YICHUA

DJNEeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC PECyPChHI

https://m.edso00.ru/6VVLXCYY7N

https://m.edsoo.ru/H4AFH7NZNM

https://m.eds00.ru/648V11026

https://m.edso0.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo0.ru/8HH81YVXI

https://m.edso00.ru/ETD5QTS4G

https://m.edsoo0.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

https://m.edso0.ru/7VXTFEHJT4

https://m.edso0.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo0.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG

Ne Tema ypoxka KonunuecTBo yacos [Hara DJNEeKTPOHHBIE IU(PPOBBIE

/1 Bcero Konrtponbubie [lpaktnyeckue H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

21 BpluncieHus 0 ypaBHEHUAM XUMUYECKUX peakiuid, ecmu 1 https://m.edsoo.ru/4B15H070F
OJIH U3 PEarcHTOB JaH B U30BITKE

22 OOG1as XxapakTepUCTHKA 3JIEMEHTOB VIA-rpyIimsl 1 https://m.edsoo.ru/VMWKERSEP

23 AmnorpomnHbie MogubuKanuu cepbl. Haxoxaenne ceppr - 1 https://m.edso0o.ru/CX10EU8PO
€€ COCIMHEHUH B MMPUPOJE. XUMHUYECKHUE CBOMCTBA CEPbI

24 CepoBOJ0pO/, CTPOCHUE, PU3HUCCKUE U XUMUICCKHE 1 https://m.edsoo.ru/ECGX2B40W
CBOMCTBa

25 Okcupsl cepol. CepHast KUCIIOTA, PU3UYECKUE U 1 https://m.edsoo.ru/ULRFLCHH1
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE

26 XuUMHYECKHE PEaKIInH, JeKAIINE B OCHOBE 1 https://m.edsoo.ru/H7FT3NON4
HPOMBIIIUICHHOTO CIOC00a MOTyUeHHsI CEPHOIM KHCIIOTHI.
XHUMHYECKOE 3arpsI3HEHNUE OKPYIKAIOIICH CPEIIbI
COCTMHEHHSIMH CEPBbI

27 BpluncieHne MacCOBOM JIOJIM BBIXOJIA MPOJYKTa PEAKIIUU 1 https://m.edsoo.ru/HSJE186WN

28 OOmias xapakTepUCTHKa 3JIeMEHTOB V A-rpymisl. A30T, 1 https://m.edsoo.ru/WAHRMB976
pacripocTpaHeHue B MPUPOJIE, GU3MIECKUEC U XUMHUECKUEC
CBOMCTBA

29 AmMuak, ero (U3NYECKHE U XUMHUECKUE CBOICTBA, 1 https://m.edsoo.ru/HZAYESF13
HOJTyYeHHe ¥ IPUMEHCHHUE

30 IIpakrtuueckas padota Ne 3 o Teme «[lonyuenne 1 1 https://m.edsoo.ru/JORP64IFJ
aMMHaKa, U3y4eHHE ero CBOMCTBY

31 AB3orHas kucioTa, e€ PU3NUEecKue 1 XMMUYEeCKHe 1 https://m.edsoo.ru/U2DYEDMYE
CBOMCTBA

32 Hcnonb30BaHWE HUTPATOB U COJICH aMMOHHMS B KaUueCTBE 1 https://m.edsoo.ru/SHBKCIQCB

MHUHEpaJIbHBIX Y100peHn. XUMHUYEeCKOe 3arpsi3HeHNe
OKpY’Karolllel cpeJibl COeAMHEHNUIMHU a30Ta

33  ®dochop. Oxcun dpochopa (V) u hochopHas KucioTa, 1 https://m.eds00.ru/GDQJSO3WP



https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

/o
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36
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40

41

42

43

44

45

Tema ypoka

du3nUecKre 1 XMMUYECKHE CBOWCTBA, MOTyYCHHE

Hcnons3oBanue GpocdaroB B Ka4eCTBE MHHEPAIBHBIX
ynoOpeHui. 3arpsi3HeHHE MPUPOTHOHN cpebl hocharamu
VYrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u
XUMHYECKHUE CBOMCTBA

Oxcuzpl yraeposa, ux (pu3nuecKkue U XuMUIEeCKHe
CBOMCTBA. DKOJOIMUYECKUE NPOOIJIEMBI, CBSI3aHHbIE C
okcusom yriepoaa (IV)

VYroJybHasI KUCIOTA U €€ CONu

[Tpaktuyeckas padora Ne 4 mo teme "[loyuenue
yriekucioro raza. KauectseHHas peakuus Ha KapOoHaT-
noH"

[lepBoHavasbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX
KaK O COEJUHEHUAX yIiepoaa
Kpemuuii u ero coenHeHus

[Tpaktuyeckas padora Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxkHeimme
HeMeTalIbl U UX COSAUHEHUS

Konrtponbnas padora Ne3 o teme «Baxneimne
HEMETAJUIbl U UX COCTUHEHUSI»

OO61mas xapakTepUCTHKa XUMUYECKUX FJIEMEHTOB —
MeTajuloB. Meraumueckas CBA3b U METaJNINYECKast
KpucTauinueckas pemeéerka. Gusnyeckne cBOWCTBa
METaJUIOB

XVMMHUYECKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMUYECKHUI
P HAaIPSDKEHUN METAJIIIOB

OO6mue cnocoOs! moydeHus: MeTauioB. CIUTaBhI.

Bcero KonTtpomnbHble

paboThI

KomanyectBo yacos
[TpakTnueckue H3YyICHUA

paboThI

DJNEeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC PECyPChHI

https://m.edsoo.ru/UAZ3HUGB5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edso00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

https://m.eds00.ru/G2HZXQGC8

https://m.edso0.ru/30T12109Z

https://m.edsoo.ru/75JXNHO0I8

https://m.edso0.ru/O7ES8DOD7Z

https://m.edso0.ru/S85J9UGH3

https://m.edso00.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

/o
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62

Tema ypoka

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX peaKuMﬁ, €CJIIn
OJHWH U3 pCarCHTOB COACPKUT ITPUMECH

[ToHsiTHE O KOPPO3UU METAJLIOB

IlemouHbIe METaILIbI

OKcubl ¥ THAPOKCH/IBI HATPUS U KATHS
IlenouyHO3eMeIbHBIC METAILIBI — KAJbIMI U MarHuu
BaxkHeiilne coeJuHEHNS KaIbIIH

O00011eHNEe U cUCTEMATH3allHs 3HAHUH

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[TpakTuueckas pabota Ne 6 o reme "YKECTKOCTH BOJBI U
MeTO/Ibl €€ ycTpaHeHus"

AnroMuHUT

AmMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA

Keneso

Oxcuppl, runpoxcubl U conu xenesa (11) u xenesa (I11)
O00011eHne U cCUCTEMaTU3aLNS 3HAHUI

[TpakTrueckas padota Ne 7. Pemenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe «Baxueimme
METaJJIbI U UX COCOAUHCHUS»

Brrunciienns mo ypaBHEHHUSIM XUMAYECKUX PEAKIUH, €CIIu
OJIMH U3 PEareHTOB JaH B H30BITKE UM COACPIKUT
npuMecH. BerauciaeHust MacCoBOM JTOJIM BBIXO/1a MPOYKTa
peakuuu

O0001IeHUE U CUCTEMATU3ALNS 3HAHUM

Konrponbnas padora Ne4 o teme «BakHeiimume MeTanibl
U X COEJIMHEHUS»

N e

L el

Bcero KonTtpomnbHble

paboThI

KomanyectBo yacos
[TpakTnueckue H3YyICHUA

paboThI

DJNEeKTPOHHBIE IU(PPOBBIE
o0pa3oBaTenbHbIC PECyPChHI

https://m.edsoo.ru/4FIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

https://m.edso0.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDY0K®6

https://m.edsoo0.ru/CJR96CMZA

https://m.edso00.ru/O5PXGG1BE

https://m.edsoo.ru/WVEFMBFTTTP

https://m.edsoo.ru/NFIROKB8J

https://m.eds00.ru/92J8RD1TV

https://m.edsoo.ru/NI5KI110J5

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edso00.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HE51Y

https://m.edsoo0.ru/B8T9VTKOP

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
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Ne Tema ypoka

/1

63 BemecTBa 1 MaTepuaibl B TOBCEIHEBHON JKU3HU
yegoBeKa

64 Xumudeckoe 3arps3HEHUE OKPYKAIOIICH cpeIbl

65 Poab XMMHUU B PEIICHUH SKOJOTHYECKHUX MPoOIeM

66 PesepBHblil ypok. O6001IeHNE U cCTeMaTU3allus 3HAHUN

67 PesepBublii ypok. O60011eH e U ccTeMaTH3alus 3HaHU |

68 PesepBHblii ypok. O6001I€HNE U cCTeMaTU3allks 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KonunuecTBo yacos [Hara DJNEeKTPOHHBIE IU(PPOBBIE

Bcero Kontpomphbie IlpakTudeckme H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

1 https://m.edso0.ru/OFI132JMT0

https://m.eds00.ru/9ANGYEYOQI
https://m.eds00.ru/18Q203Y 28
https://m.edsoo.ru/DT1BAS5U4
https://m.eds00.ru/P52TJZNXV
https://m.eds00.ru/TMK36TJZG
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MPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITIPOT'PAMMBI

8 KJIACC
Kon
NPOBEPAEMOro IIpoBepsieMble npeaMeTHBIE pe3yJIbTAaThl 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHust
pe3yabTara
1 ITo teme: «IlepBoHayaIbHbIE XMMUYECKHE TOHSTUS)

PacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKUX ITOHATHH: aTOM, MOJEKYJA, XUMUYECKHI JJIEMEHT, IIPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOJHASA U HEOJHOPOHAS), BAJIEHTHOCTb, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELECTBA, MOJb, MOJISIpHAs Macca,

11 MaccoBasi JOJII XHUMHUYECKOTO 3JCMEHTa B COCAWHEHHWH, MOJLSIPHBIA O00BEM, XHMMHUECKas peakus, KIacCH(HUKAIWsS peaKknuil: peakiuu

COCAVMHEHHS, PEAKIMH PA3JIOKCHUS, PEAKIMH 3aMEIICHHs], PEakIuyd OOMEHa, 3K30- M AHIOTEPMHUYECKHE PEaKLUH, TEIUIOBOH 3¢ddekT peakium,
pacTBOp, MaccoBast AoJisl BELECTBA (IPOLICHTHAS! KOHIIEHTPALYsl) B paCTBOPE

1.2 HJJTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSATUH U TNPUMCHSTDH 9TU NOHATUSA IIPU ONTMCAHWUN BCUICCTB U UX npeBpameHm‘/i



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

Kopg,

NpOBEPsIeMOr0 IIpoBepsiemble npenMeTHbIE Pe3y/JIbTATHI 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1.3 HCTIOJIE30BATh XUMHYECKYIO CHMBOJIMKY JUISI COCTAaBJICHHUS (pOPMYIT BEMIECTB U YPaBHCHHH XUMHYECKHAX PEAKIIUI
1.4 PacKpbIBaTh CMBICIT 3aKOHOB COXPaHEHHs MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOTapo
1.5 OTIPEJEISITh BAICHTHOCTH ATOMOB AJIEMEHTOB B OMHAPHBIX COCTIHEHIIIX
1.6 KJIACCU(QHUIMPOBATh XUMUUECKHE peaklnH (10 YUCIY ¥ COCTABY YYACTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMJIOBOMY P heKTy)
1.7 BBIYHCIISITh OTHOCUTENBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITH MACCOBYIO JTOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COCTHHEHHS,
1.9 BBIYHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1.10 MIPUMEHSATh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOJIOCHNE, H3MEPEHHE, MOJICITUPOBAHNE, SKCIICPUMEHT (pealIbHBIA U MBICIICHHBIN )
2 [To Teme: «BaxHeiile npeJcTaBUTEIN HEOPTAHUIESCKHUX BEIIECTBY
2.1 PacKpBIBATh CMBICII OCHOBHBIX XHUMIUECKHX ITOHSATHI: OKCHM, KACIOTa, OCHOBAHHE, COIIb
2.2 OIIPEIeISTh NPUHAUICKHOCTh BEMIECTB K ONPENeIIEHHOMY KIIacCy COSIMHEHHI 0 popMyIaM
2.3 KJ1acCU(HINPOBATH HEOPTaHIMUECKHE BEIECTBA
24 XapaKTepu30BaTh (OMUCHIBATE) OOIIME XUMHUECKIE CBOUCTBA BEIIECTB PA3IMIHBIX KIIACCOB, TOATBEPIKIAsl OIMMCAHUE TIPUMEPAMHU MOJIEKYIISIPHBIX
' YpaBHEHUI COOTBETCTBYIOMIMX XUMUYECKUX PEAKIUi
95 MIPOTHO3UPOBATh CBOMCTBA BENIECTB B 3aBHCHUMOCTH OT HMX KAUeCTBEHHOTO COCTaBa, BO3MOXKHOCTU TPOTEKAHUS XUMHYECKUX MpeBpalleHUi
' B Pa3IMYHBIX YCIOBHIX
CJIEJIOBATh TMPaBHUJIAM IOJIb30BaHUS XMMHUYECKOW MOCYIOW M JabopaTOpHBIM 00OpYIOBaHHMEM, a TakKe NMpaBUiaM OOpalleHUsl C BEIIeCTBAMH
B COOTBETCTBHUHU C MHCTPYKIUSMH IO BBIOJHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
2.6 (Bomopoza W KUCIOPOAa), MPUTOTOBICHUIO PACTBOPOB C OMpPENCeIEHHON MAaCCOBOM JOJIEH pacTBOPEHHOTO BEUIECTBA, TUIAHUPOBATH U IPOBOIHUTH
XUMHYECKUE 3KCIIEPUMEHTHI
10 PACHO3HABAHMIO PACTBOPOB IIEIOYEH M KHCIOT C HOMOIIBIO HHANKATOPOB (JIaKMYC, heHondpTanenH, METHIOpaHXK U APYTHUE)
2.7 MIPOBOJIUTH PACUETHI [0 YPABHEHHIO XUMHUECKOH peaKkIny
3 [To teme: «llepuoanyeckuii 3akoH u Ilepumomuueckas cucrema xumudeckux snemeHtoB [ M. Menneneea. CtpoeHre aToMoB. XHUMHUYECKas
cBs13b. OKUCIIHUTEIIBHO-BOCCTAHOBUTEIIHHBIE PEAKITUI
31 PacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKUX MOHATUH: SAPO aTOMa, HJIEKTPOHHBIN CIIOM aroma, aTOMHas OpOuTallb, paAuyCc aroMma, XMMHUYecKas

CB3b, IOJIApHAA U HCNIOJISIpHAsA KOBAJICHTHAS CBA3b, DJICKTPOOTPHULATCIBHOCTL, HOHHAA CBA3b, MOH, KATUOH, aHWOH, CTCIICHb OKWCJICHUS




Kopg,

NpOBEPsIeMOr0 IIpoBepsiemble npenMeTHbIE Pe3y/JIbTATHI 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
3.2 KJIACCU(DHUIIMPOBATH XUMHUYECKUE SJICMEHTBI
33 OIMCHIBATh M XapaKTepu30BaTh Tabnm4uHyo hopmy [leproandeckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB: pa3iinyarh IOHATHS «TJIaBHAs MMOATpyIa
' (Arpynna)» u «nobounas noarpynna (brpynmna)y, «Manbie» U «O0IbIINE) TePHOAbI
3.4 packpsiBaTh cMmbich [lepuogmaeckoro 3akona .M. MenzaeneeBa: 1eMOHCTPpUPOBATh IIOHUMAaHHE TIEPHOIUIECKON 3aBUCUMOCTH CBOWCTB XUMHUIEC-
' KHX JIEMEHTOB OT X noyioxkeHus B Ilepuoauueckoii cucreme
COOTHOCUTH 0003HAa4YCHNs, KOTOpbIe UMEIoTCsl B Tabnmie «llepromudeckast cucteMa xummdeckux 3iaeMeHToB J[.J. MenzaeneeBay ¢ YnuCIOBBIMA
3.5 XapaKTePUCTUKAMU  CTPOCHHS  aTOMOB  XHMHYECKMX  3JIeMEHTOB  (COocTaB W 3apsn  sapa, o0IIee  YHCIO  BJIEKTPOHOB
U pacnpeesIeHUe UX 110 JIEKTPOHHBIM CIIOSIM)
3.6 OIIPEJEIISITh CTENCHb OKUCIECHHSI 2JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
37 OTIPENeTATh BUL XAUMHUYIECKON CBSI3U (KoBayeHTHAS 17§ WOHHAs)
' B HEOPTaHWYECKUX COCTUHEHUSIX
9 KUIIACC
Kon . »
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOI0 00111ero
NMpoBepsieMoro e
pe3yabTarTa
1 ITo Teme: «BemiecTBo 1 XUMUYECKasl PEAKIUs)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX HMOHATHH: PacTBOP, JJEKTPOJIUTHI, HEINEKTPOINTHI, SJIEKTPOIUTHYECKAs JUCCOLMAINS, PEeaKInH
11 HMOHHOTO 0OMEHa, KaTannu3aTop, XUMHUYECKOe PaBHOBECHE, OOpaTHMBbIE U HEOOPATUMBIC PEAKINH, OKUCIUTEIHFHOBOCCTAHOBUTEIBHBIEC PEaKIIvy,

OKUCJIMTEC]Ib, BOCCTAHOBUTECJIb, OKHCJICHHUEC W BOCCTAHOBJICHUEC, aAJJIOTPOIIN, aM(I)OTepHOCTb, XUMHYECCKasA CBA3b (KOBaJ'[CHTHaH, HOHHas,




Kon
NMpoBepPsiEMOro

HpOBepﬂeMbIe NpEeAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM OﬁpaSOBaTeJILHOﬁ nmporpaMmmbl OCHOBHOTI'O oﬁmero

o0pa3oBaHus
pe3yjabTara
MeTaJUINIecKast), KpUCTAJUINYecKasl pelérka, CIIaBbl, CKOPOCTh XMMHYECKOH peaKkinuy
1.2 WJLTIOCTPHPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHWYECKHX MOHITHHA U MPUMEHSTh 3TH TIOHATHS IPH ONFCAHNUH BEIECTB U X NPEeBpalIeHIH
13 COCTaBJIATh YPaBHEHUS AIEKTPOIUTHUSCKON ANCCONMALNH KUCIIOT, IET0UeH M CONeH, OTHbIe 1 COKpAIEHHbBIe YPABHEHNS PEaKIiii HOHHOTO
' obMeHa
1.4 PACKpPBIBAaTh CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI HOCPEICTBOM COCTABICHHS DIIEKTPOHHOTO OaaHCca ITHX peakIuit
1.5 IPOBOJIUTE PACUYETHI 110 YPABHEHHIO XUMUYECKOH peaKkIvu
2 Io Temam: «HemeTasuisl M UX COEMHEHUS» U «MeTaIbl U UX COSTUHEHHS)
21 XapaKTepH30BaTh (OIMMCHIBATh) OOIIME M Creru(UIecKne XUMHYECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, IOATBEPXKIas OIMCAHHE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOMINX XUMUYECKHX PEAKIHH
2.2 COCTaBJISITh YPaBHEHHUsI PEaKIMii, HOATBEPKIAIONIHX CYIIECTBOBAHNE TeHETHIECKOH CBSI3H MEX/ly BEIIECTBAMH Pa3IMYHBIX KJIACCOB
23 MPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHSA, BO3MOXKHOCTH IPOTEKaHMS XMMHUYECKMX INPEBPAIIECHHH B Pa3IMYHBIX
' YCIIOBUAX
CJIeIOBaTh NPAaBWJIAM IOJIH30BAHUS XUMUYECKOH IMOCynoi M J1abopaTOpHBIM 00OpYZOBAaHHEM, a TakKe IpaBWiIaM OOpaIleHHs C BEIECTBAMH
2.4 B COOTBETCTBHH C MHCTPYKIIMSMH TI0 BBITIOJTHEHHIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MONTYyYEHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yriaeKkucioro rasa)
MPOBOJUTH PEAKIUH, TIOATBEPKIAIONINE KaueCTBEHHBIH COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATD OITBITHBIM ITyTEM XJIOPHA-, OPOMUI, HOIH,
2.5 kapOoHar, docdar, crmkar, cyabdaT, THIPOKCHINOHbI, KATHOHBI aMMOHHSI, HOHBI H3YYE€HHBIX METAJIOB, IPUCYTCTBYIONIHE B BOAHBIX PACTBO-
pax HEOPraHUYECKUX BEIIECTB
3 ITo Teme: «XuMus U OKpy’KaroUas cpeay
3.1 PacKpbIBaTh CMBICI OCHOBHBIX XxuMudecknx mousaTrii: [1JIK BemiecTsa; Koppo3us MeTaioB
IMPUMCHATH OCHOBHBIC OII€paliu MBICIIATEIBHOM ACATCIIBHOCTU — aHAJIN3 U CUHTE3, CDAaBHCHUC, O606I.[IGHI/IC, CUCTEMATU3AIINIO, BBIABJICHUC ITPU-
3.2 YUHHO-CJIC/ICTBEHHBIX CBA3EH — JUIA M3y4eHHs CBOWCTB BEUIECTB M XMMHYECKHX pPEaKIHWil; eCTeCTBEHHOHAYYHBIE METONbI MO3HAHUS — Ha-

OJiro[IeHIe, U3MEPEHUE, MOJIEIUPOBAHUE, IKCIIEPUMEHT (PeaJibHbII U MBICJICHHBIH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

IIpoBepsieMblil 3JIeMEHT COAepPKAHMUS

Koa
1 [lepBoHAYATHHBIC XUMIYECKHE TIOHSTHS
11 IIpenmer xuMun. Ponp Xumuu B JKU3HU YenoBeka. XUMUsI B cucTeMe Hayk. Tena u BemectBa. dusnyeckue CBONHCTBA BELIECTB. ArperaTHoe COCTOSIHUE
' BEIIICCTB
1.2 IlonsTie 0 MeToax MO3HAHUS B XUMHHU. YncThlie BemecTBa i cMecH. CriocoOBI pa3aesieHust cMecel
1.3 ATOMBI 1 MOJIEKYJIbI. XMUMUYECKHE 3IeMEHThl. CUMBOJIBI XUMHUYECKHX JIEMEHTOB. IIpOCThIe 1 CII0XKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE
14 Xummdeckass GopMyia. BaneHTHOCTP aTOMOB XHUMHYECKHX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BemlecTB. OTHOCHTENbHAs aTOMHAs Macca.
' OTHOCHTENBHAS MOJIEKYIISIpHAs Macca. MaccoBasi OISl XUMHUECKOTO 2IEMEHTA B COSIMHEHHIN
15 KonunuecTBo BemectBa. Monb. ModsipHas Macca. B3auMOCBsI3b KOJTMYECTBA, MACChl U YKCa CTPYKTYPHBIX €AWHUI] BemlecTBa. Pacyérel mo ¢gopmymnam
' XMUMHUYECKUX COCTUHEHUM
16 Omuyeckne W XUMHUYECKHE SBICHUSA. XHUMHUCCKAass peakmus W e€ TPU3HAKW. 3aKOH COXpPAaHEHHs MAcChl BemecTB. XHMHYECKHE YpaBHECHUS.
' Krnaccugukanys XuMHIECKUX PEeaKIUi (COeTMHEHNs, Pa3I0KEHHs, 3aMELICHNUs, 00MEHA)
XuMu4YecKHii SKCIEPUMEHT: 3HAKOMCTBO ¢ XHMHYECKOH MOCYHOH, ¢ MpaBmWiIaMu padOTHl B JIA0OOPATOPHH M TMPHEMaMH OOpAIEHHS C JTa0OpaTOPHBIM
obopynoBaHHeM, U3yICHUE U OITMCaHNE (PU3NIECKUX CBOMCTB 00pa3IOB HEOPTaHUIECKIX BEIIECTB, HAOMIONeHHE (PI3MUCCKHX (TUIABICHHE BOCKA, TasHIE
TbJa, pacTUpaHUE caxapa B CTYNKe, KWIMEHWE M KOHJICHCAIUS BOJBI) M XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHHE MEIHONH TMPOBOJIOKH,
17 B3aUMOJICUCTBHE MeNla C KHCJIOTOH) SIBICHUH, HaOMIOJCHWE M ONHCaHHE IPU3HAKOB IPOTEKAHUS XUMMYECKHUX peakuuil (pasjiokeHue caxapa,
' B3aUMOZIEUCTBHE CEPHON KUCIIOTHI ¢ XJIOpUAOM Oapus, pasnokeHue rugpokcuna meau(ll) mpu HarpeBanum, B3anMOISHCTBHUE JKele3a ¢ PaCTBOPOM COJH
menu(Il), n3yuenne crmocoboB paszmeneHus cMecei (¢ TOMOIIBI0 MarHuTa, (GUIETPOBAHUE, BRIIAPUBAHNE, AUCTIULIIIS, XpoMaTrorpadus), MpoBeIcHIe
OUYNCTKH ITOBAPCHHON COJM, HAOIIONEHHWE M ONMHMCAHHWE PE3YJIbTAaTOB NMPOBEIACHUS OIBITA, MILUTIOCTPUPYIONIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHHE
MOJEJICH MOJIEKYJ (ITapOCTEP>KHEBBIX)
2 Baxneliue npecTaBUTENH HEOPraHUUECKUX BELIECTB
Bozmyx — cmecs razoB. CocraB Bo3ayxa. Kuciopon — aneMeHT u mpocToe BemecTBo. HaxoxneHue Kucaopoaa B Ipupone, GU3NUECKHe U XUMHUECKIE
2.1 cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoga. CrocoObl MOMyYeHHs KHCIOpoaa B 1Ja0OpaTopruu M MPOMBINUICHHOCTH. KpyroBopot
KHCIoposia B mpuposie. O30H — aJUIoTpoITHast MOAN(HKAIHS KHCIOpOa
2.2 TeroBoit ekt XumMuIeckoil peakiuy, TePMOXUMHUCCKHE YPABHEHMS, 3K30- M SHAOTEPMHUUECKHE peakiuy. TomanBo: yrojas u MeTaH. 3arps3HeHHe




Kon

IIpoBepsieMblil 3JIeMEHT COAepPKAHMUS

BO3/yXa, YCUIICHHE MAapHUKOBOTro 3 (eKTa, pa3pylieHue 030HOBOTO CJIOs

2.3

Bonopox — anemeHT u mpoctoe BelecTBO. HaxoxkaeHue Bomopoaa B Mpupolie, (pusuueckue U XUMHYECKUE CBOWMCTBA, PUMEHEHHE, CIIOCOObI MOTYyYeHHs..
Kucaote! 1 conu

2.4

MorsipHblil 006EM ra30B. Pacué€Tbl M0 XUMHUECKUM YPaBHECHHUSAM

2.5

Odusudeckue cBoiicTBa BoIbl. Boga kak pactBoputenb. PacTtBopwl. HachlllieHHBIE W HEHACHIIEHHBIE PACTBOPHI. PacTBOpHMOCTH BeIIECTB B BOJE.
MaccoBas 0715 BellecTBa B pacTBope. XUMHUYECKHe cBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOPOB B MpUpOE U B XKU3HU 4eioBeka. KpyroBopoT BoJbI B
npupoje. 3arpsisHeHue NpupoAHbIX Boj. OXpaHa M OYHCTKA NPUPOAHBIX BOJ

2.6

Kiaccudukanust Heopranudeckux coenuHennid. Oxcunpl. Kiaccudukanusi okcuaoB: cojeoOpasyromune (OCHOBHBIC, KHCIOTHBIC, aMm(oTepHbIE) U
HecosreoOpasyronme. HomeHknatypa okcnaoB. Om3uyeckre 1 XMMIUECKIE CBOHCTBA OKCHIOB. IlomydeHne okcnaoB

2.7

OcHoBanus. Kiaccudukarus ocHOBaHMI: MENOYN U HepacTBOpUMbIe ocHOBaHMA. HoMeHkiaTypa ocHoBaHuil. du3ndeckue U XMMUYECKHE CBOMCTBA
ocHoBaHnwuil. IlonydyeHue ocHoBaHUM

2.8

Kucnotel. Knaccupukanus kuciior. Homenkinarypa kucior. Ou3ndeckie u XUMHUYECKUE CBOMCTBA KHUCIOT. P aktuBHOCTH MeTaywioB H.H. bekeroga.
Tlomydyenune KuciIoT

2.9

Comu. Homenkiarypa coneid. @uznueckue U XuMU4ecKkre cBoiicTBa coneid. [lonmydenune coneit

2.10

I'enernueckas cBs3b MCXIY KJIaCCaMHU HCOPraHM4CCKUX COCIUHCHUI

2.11

XUMUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OIpeJIelIeHue COIep)KaHUsl KHCIOpoJa B BO3AyXe, MOJy4YeHHE, cOOMpaHHe, pacrlo3HaBaHUE U H3yUCHHE
CBOMCTB KHCJIOPOAa, HAOIIOJCHUE B3aMMOJACWCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBHS BO3HUKHOBEHHS U MpeKpaileHus ropeHus (moxapa),
O3HAaKOMIJICHHE C 00pa3llaMH OKCHIOB M OIHMCAaHWE WX CBOWCTB, MOJydYeHHE, COOMpaHHe, paclio3HaBaHUE W HM3YyUEHHE CBOWCTB BOIOpoAa (TOpeHwme),
B3auMmozelicTeue Boxopozaa ¢ okcuaoM Mean(Il) (Bo3mMokHO HCIONb30BaHKHE BUACOMATEPHAJIOB), HAOMIONECHIE 00Pa3IoB BEMIECTB KOMUIECTBOM 1 MOITB,
UCCIIeJIoBaHUE O0COOEHHOCTEN PACTBOPEHMS BEIECTB C Pa3IMYHON PAaCTBOPUMOCTBIO, MPUTOTOBJICHHUE PACTBOPOB C OMPECIIEHHOW MAacCOBOH moJiei
PacTBOPEHHOTO BEIECTBA, B3aMMOJCHUCTBUE BOJBI C METaNIaMHU (HaTpUEM U KaibliieM) (BO3MOXKHO HCIOJB30BAaHHUE BHUICOMATEPUAIIOB), OMpeaeIcHNE
pPacTBOPOB KHUCJIOT M LIENIOYEl C MOMOIIbIO MHIUKATOPOB, HCCIEeIOBaHHE OOpas3loB HEOPraHWYECKHUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOJIOJCHHE
M3MEHEHMs] OKPAaCKU MHAMKATOPOB B PACTBOpAX KHUCIIOT U ILIeNoYei, u3yueHue B3aumoeiicteusa okcuaa meau(Il) ¢ pactBopom cepHOM KUCIOThI, KUCIOT
C MeTaJlJIaMH, PEeaKIvii HeWTpaau3aliy, MoJIydeHHe HepaCTBOPHMBIX OCHOBaHWH, BHITECHEHHE OJHOTO METajula JPYTUM W3 PacTBOpa COJH, PEHICHHE
SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHeime Kiacchl HEOPraHMUECKUX COEeTMHEHUI

Hepnounqecm/lifl 3aKOH U HepI/IOZ[I/IT-ICCKaﬂ CUCTCMA XUMHUUYCCKUX DJICMCHTOB I[I/I Menpeneena. CTpOGHI/IC aTOMOB. XUMHYECKas CBA3b. OKHUCIUTEIBLHO-
BOCCTAHOBUTCJIbHBIC PCAKIINN

3.1

HepBBIe ITOIIBITKHN KJ'IaCCI/I(l)I/IKaLII/II/I XUMHUYECKUX 2JIeMEHTOB. [loHsaTHE O Irpynmnax CXOAHbIX 3JICMCHTOB (H.[e.HO‘-IHLIG 1 ICJIOYHO3CMCIIbHBIC MCTAJLIbI,




IIpoBepsieMblil 3JIeMEHT COAepPKAHMUS

Kon
TaJIOTeHBI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpEIe 00pa3yroT aM(pOTEepHBIE OKCUIBI ¥ THAPOKCHIBI
Ilepnoanueckuii 3axoH. Ilepuonnyeckas cuctema xumuyeckux osineMeHToB JI.U. MenneneeBa. KopoTkomepuogHas W UIMHHONIEPUOAHAS (HOPMBI
3.2 [Tepuonnueckoit cucrembl xumuueckux anemeHToB .M. MenneneeBa. Ilepuoast n rpynmbl. OuU3WYECKWid CMBICHT TMOPSAKOBOTO HOMEpPA, HOMEPOB
NIEPUOJA U TPYNIIbI DJIEMEHTA
Crpoenue aromoB. CocTaB aTOMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIeKTPOHHBIX 000JI04eK aTOMOB MEpBBIX 20 XUMHUYECKHUX DJIEMEHTOB
3.3 Ilepnomnueckoit cuctemsl .M. MenaeneeBa. XapakTepuCTHKa XHWMHUYECKOTO JJIEMEHTa IO €ro mojoxeHuio B [lepmommueckoil cucrteme
JI.1. MenneneeBa
3aKOHOMEPHOCTH HM3MEHEHHUS pajiyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJTMYECKUX M HEMETaUIMYeCKUX CBOWCTB MO TPYNIaM M MEpUOAaM.
3.4 3unauenue [lepuonnyeckoro 3akoHa u [leproanveckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JUIA Pa3BUTHA HAyku U nipakTtuku. J.1. Menzaenees — y4€Hblii u
rpaXKIaHUH
3.5 Xumuueckas cBs3b. KoBasieHTHas (OJsIpHAs M HEMOJISIpHAs) CBA3h. DIEKTPOOTPULIATEIbHOCTh XUMUYECKHX dJieMeHToB. loHHas CBs3b
3.6 CreneHb okucieHus. OKUCINTEIbHOBOCCTAHOBUTENbHbIE peakiiy. IIporiecchl OKMCIIEHUs] U BOCCTaHOBJIEHHsI. OKHUCIUTENN U BOCCTAHOBUTEIN
XuMHUYeCKHH HKCTIIEPHMEHT: W3ydeHHE OO0pasloB BEHIECTB METAUIOB W HEMETAIUIOB, B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMHU KHCIOT H
3.7 IieNoueil, MPOBEJACHUE OIBITOB, WILTIOCTPUPYIONIMX MPUMEPHl OKUCIUTENHFHO-BOCCTAHOBUTEIBHBIX pEaKlIUi (TOpeHHe, PpEeakluu pasjokKeHHUs,
COCJTMHCHHSI)
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 BemecTtBo u xumnueckas peakuus. [loBropenue
11 Ilepuonnueckuii 3akoH. Ilepuoanueckas cuctema xumuueckux snemeHToB J[.M. MenneneeBa. CtpoeHne atomMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH

CBOMCTB XHMMYECKHX D3JIEMEHTOB TNCPBLIX Tpex NICPUOA0B, KaJIusA, KaJIbIUsd W HUX COC}II/IHCHI/Iﬁ B COOTBCTCTBHMH C TIIOJIOKCHUEM DJOJICMCHTOB B




Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

Hepnounqecxoﬁ CHUCTEMC U CTPOCHUEM HNX dTOMOB

1.2

CrpoeHue BelecTBa: BUIbl XUMUUECKOM CBA3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMUECKON peIIETKN
U BHJA XUMHUYECKOH cBs3W. Kiaccuukanuss m HOMECHKIATypa HEOPTaHWYECKHX BEHIeCTB (MEKAYHApPOIHAs M TPUBHAIHbHAS). XHMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAUIMXCS K Pa3JIMYHBIM KJlaccaM HEOPraHMYeCKUX COCMHEHUH, FTeHeTUYeCKasl CBA3b HEOPTaHWYECKHUX BEIECTB

1.3

Kitaccudukanust XMaMHYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YKCIY U COCTABY YYaCTBYIOIINX B PEAKLUH BEIIECTB, IO TEIIOBOMY 3P QEKTy, Mo
M3MCHEHUIO CTENCHEH OKWCICHHS XMMHUYECKHX JJIEMEHTOB, II0 OOpAaTHMOCTH, IO YYacTHIO KaTajm3aropa). DK30- M JHIOTEPMHUYECKUE PEaKInH,
TepMOXUMHUYecKHe ypaBHeHUs. [IoHATHE 0 CKOPOCTH XUMHUYECKOH peaKkiuu

1.4

ITonstue 00 O6paTI/IMI>IX nu HeO6paTI/IMI>IX XUMHYCCKUX PCAKIHUAX. IloHsATHE O TOMOTEHHBIX M TETCPOrCHHBIX PCAKIHUAX. IlonsATHE O XMMHYECKOM
PaBHOBECHH. q)aKTOpLI, BJIMAIONINE HA CKOPOCTH XUMHYECKON PCaKIN 1 IMOJOXKCHUE XUMHUYCCKOI'0O PaABHOBECHA

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pcakuuu, 3HeKTpOHHLII71 0ajJaHC OKHCIIUTEIbHO-BOCCTAHOBHTEIIBHOM pcaKkuu. CocrapicHue ypaBHeHI/Iﬁ
OKHUCJIMTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCIIOJIb30BAHUEM MCTO/Ja 3JICKTPOHHOI'O Oajanca

1.6

Teopus 371eKTPOTUTHUECKON MHCCOIMAIMN. DJIEKTPOIUTEI M HEEKTPOIUTHL. KaTHOHBI, aHHOHBL. MeEXaHW3M ANCCONMALNK BEUIECTB C Pa3INYHBIMH
BUIAMH XUMHUYECKOH cBs3H. CremeHp ancconnanuy. CHIbHBIE M c1a0ble 37IeKTPOIHUTH. Peaknum MOHHOrO oOMeHa. YCIIOBHS NPOTEKaHUS peaKIui
HMOHHOTO OOMCHA, TNOJHBIE M COKpalIEHHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIOT, OCHOBAaHHM M COJEH B CBeTe MpEACTaBICHUN 00
3IEKTPOINTHYECKOH quccormanui. KadecTBeHHBIE peakiin Ha HOHBL. [loHsTHE 0 rHIposn3e coneil

1.7

XuMHIYeCKH SKCIIEPUMEHT: 03HAKOMIICHHE ¢ MOAEISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIDIOB M HEMETAUIOB (TpaduTa u
anMasa), CIOXKHBIX BEIIECTB (XJIOpHJA HATPHs); HUCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUECKOH PEaKIMM OT BO3ACHUCTBMS PAa3IHUHBIX (DAaKTOPOB;
HCCJIEIOBAaHUE JJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca IUCCOLHMALMU KHCIOT, Inenodeil M coied (BO3MOXHO HCIONb30BaHHE
BUZEOMAaTEPHAJIOB); IIPOBEICHUE OMBITOB, MIDTIOCTPUPYIOIIUX MIPU3HAKU MPOTEKAHMSI PeaKInii HOHHOTO oOMeHa (oOpa3oBaHMe OcajKa, BBIIEICHIE ra3a,
o0OpazoBaHre BOXBI); OIBITOB, WDIIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX peakuuil (TOpeHHe, peakiuu paszIoKeHUs,
COCIMHEHMS); Paclio3HaBaHNE HEOPTaHMUECKHUX BEIIECTB ¢ TOMOIIBIO KAUECTBEHHBIX PEAKINH HA HOHBI; PEIICHHE SKCIIEPUMEHTAIHBIX 33144

HemeTamnsl 1 ©X COeTMHEHUS

2.1

OOmas xapakTeprcTHKa TanoreHoB. OCOOGHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIe CTeNeHH okucieHns. CTpoeHne u (hU3MUYecKne CBOHCTBA MPOCTHIX
BEILIECTB — TaJIOreHOB. XMMHUYECKUE CBOWCTBA Ha MpUMEpe XJIopa (B3aNMOJAEHCTBUE ¢ METaJUIaMH, HEMETaJIaMH, Ienodamu). Xnoposoaopos. ConsHas
KHCJIOTa, XMMUYECKUE CBOWCTBA, IOJIYYEHHE, TpUMEHeHue. JlelicTBUE XJIopa M XJIOPOBOAOPOJA HAa OpraHU3M ueloBeka. BakHeiliue xyopuabl U UX
HaX0XKJEHUE B IPUPOLE

2.2

OO6mras xapakTepucTuka 31MeMeHTOB VIA-rpymmel. OcoOeHHOCTH CTPOCHHS aTOMOB, XapakTEepHbIE CTereHH okucieHus. CTpoeHune u (U3UUECKHE
CBOMCTBA IPOCTBIX BELIECTB — KHUCJIOPOJAA M CEPbl. AJUIOTPONHBbIE MOAM(UKALNK KHCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOS,
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IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

cTpoeHue, hpuznueckue 1 XuMuiaeckue cBoicTBa. OKCHIBI cepbl KaK MPEeJCTaBUTENN KHCIOTHBIX OKCHIIOB. CepHast KUCI0Ta, GU3NUECKUe U XUMUYECKHE
cBolicTBa (0OIIME Kak MpPEACTABHUTEN KiIacca KHCIOT W creruduyeckue). XUMHUYECKUE PEaKIUH, JIeKANINe B OCHOBE IPOMBIILICHHOTO CIIOC00a
nosTydeHus cepHor KucioThl. [Ipumenenne. Coli cepHOM KHUCIOTHI, KAYECTBEHHAs Peakius Ha cynbpaT-noH. HaxoxmeHue cepel U e€ COSAMHECHUN B
npupone. XUMHYECKOE 3arpsi3HEHNE OKPYKaloIIei cpelpl COSTUHEHUSIMU CePhl (KUCIIOTHBIE IO, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €To
MpeOTBpaIICHUS

2.3

OO0mras XapakTepuCTHKa >JIeMEHTOB VA-rpymel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENCHH OKHUCICHHSA. A30T, PacIpOCTpaHEHHE B
npupone, ¢r3uYecKne W XUMHUYECKHe cBoicTBa. KpyroBopor azora B mpupome. AMMHAK, €ro (PU3MYECKHE W XMMHUYECKHE CBOMCTBA, MOIyYCHHE U
npumenenne. Comu aMMOHUS, UX (DU3HUECKHE U XUMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha HOHBl aMMOHMS. A30THas KHCIO0Ta, eé
HoJydeHue, (pU3HUecKre U XUMHUYECKHe CBOMCTBA (0OIIMe Kak IpeACTaBUTENs Kilacca KUCIOT U crneruduyeckue). Mcnonp3oBaHue HUTPATOB U coiel
aMMOHHS B Ka4eCTBE MIUHEPAIBHBIX YIOOpeHUd. XUMIUIECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COSTMHEHISIMU a30Ta (KUCIOTHBIC TOXKIH, 3aTPs3HECHIe
BO3/yXa, IOYBBI U BOJOEMOB)

24

Dochop, amtorpornnsie Monudpukanuu pocdopa, dpuzndeckne n xumudeckue cporictBa. Okeun docdopa(V) u docdopHas kuciaorta, Guzndeckue u
XHUMHYECKUE CBOWMCTBA, noyuenue. Vcnons3oBanue GocdaToB B kKauecTBE MUHEPABHBIX YAOOpSHUH

2.5

OO6mras xapakrepuctuka 31eMeHTOB [VA-rpymmel. OcOOSHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE CTEIICHH OKHCICHHS. YTIEPOH, aUIOTPOITHEIC
MoIU(UKAIIUHU, paCTIPOCTPAHEHUE B MPHUPoJIe, GU3NUECKUE U XUMHUYECKHe CBoMCTBa. Ancopouus. KpyroBopot yriepoaa B nmpupoze. Okcusl yriepona,
uX ¢U3NYeCKUe W XMMHYECKHE CBOWCTBA, JCHCTBHE HA JKUBHIE OPraHU3MbI, MOJYYCHHE U MpPHUMEHEHHE. DKOJOTHYECKHe MpoOJeMbl, CBSI3aHHBIE C
okcunoMm yraepona(lV); rumore3a TI00adbHOTO TOTEIUICHHS KIMMAaTa; IMapHUKOBBEIN 3((dekT. YrompHas KuciaoTa W e€ comd, UX (U3HUECKHe U
XIMHAYEeCKHE CBOWCTBA, TONydCHHWE W TpHMeHeHne. KadecTBeHHasr peakiust Ha KapOoHaT-MoHBI. Vcmomp3oBaHue KapOOHATOB B OBITY, METUIIMHE,

MIPOMBIIIJICHHOCTU U CCJILCKOM XO3SIUCTBE

2.6

HepBOHa‘IaHBHLIe MOHATHS 00 OpPraHn4eCKUX BCINECTBAX KaK O COCIMHCHUAX YIJIEpOJa (MeTaH, OTaH, 3TUWJICH, AllCTUIICH, DTaHOJI, ITTUICPUH, YKCYCHasA
KI/ICJ'IOTa). Hx coctaB m XHUMHUUYECKOE CTpPOCHHE. ITonsitTie 0 OMOJIOTMYECKH BaKHBIX BCHICCTBAX: XHpax, 6en1<ax, Yri€BoJax — U UX POJH B KHU3HHU
YCJIOBCKA. MaTepI/IaIH)HOC CAMHCTBO OPraHNYCCKUX U HCOPTAaHNICCKUX COGJII/IHéHI/Iﬁ

2.7

KpemHnii, ero ¢pu3nyeckrne n XMMUYECKHE CBOWCTBA, MOTydeHHE U MpuMeHeHne. CoequHeHUs KpeMHus B mpupone. Oomue mpeacraBieHust 00 oKcuae
kpemunA(IV) 1 kxpemHMeBoit kuciaore. CHIIMKATHI, UX MCHONB30BaHUE B OBITY, MEANIIMHE, IPOMBIIICHHOCTH. BakHeHne CTpouTebHbIE MaTepHalIbI:
KepaMHKa, CTEKJIO, IIEMEHT, 0€TOH, >kene300eToH. [IpobiaemMbl 6e3011acHOro HCNoJIb30BaHHS CTPOUTEIBHBIX MATEPHAJIOB B TOBCETHEBHOMN KHU3HU

2.8

XUMUYECKHHA DKCIEPUMEHT: H3Yy4eHHE O00pa3lloB HEOPTraHMYECKHX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI, NMPOBEJICHHE KaYeCTBEHHBIX pEakiui Ha
XJIOPUII-MOHBI ¥ HAONIOJCHNE MPU3HAKOB MX MPOTEKAHHS; ONBITHI, OTpakaromue (GU3NIECCKUEe W XUMHUYCCKHE CBOWCTBA TAJIOTCHOB U UX COCIUHEHUIA
(BO3MOXHO HCIHOJB30BAaHUE BHUJEOMATEPUANIOB); O3HAKOMIIEHHME € OOpaslaMM XJIOPUIOB (TaJOreHUIOB); O3HAKOMIIEHHE C OOpas3laMu cepbl U e€
COCJIMHCHUAMH (BO3MOJKHO HCIIOJIb30BaHUE BHJICOMATEpPHANIOB); HaOJIOJICHUE Mpoliecca OOYTIIMBaHUsl caxapa MoJl JISHCTBHEM KOHIIEHTPUPOBAHHON
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CEpHOM KUCIIOTHI; U3YUEHUE XMMUICCKUX CBOWCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEICHUE KAYSCTBEHHON PeakIluy Ha CyNb(haT-uOH U HAOIIOICHIE
NpU3HaKa e€ MPOTEKAaHWs; O3HAKOMJICHHE ¢ (M3MYECKUMH CBOMCTBaMH a30Ta, (ochopa M MX COCTUHEHUH (BO3MOXKHO HMCIOJNB30BAHUE BUICOMATEPH-
ajyoB), oOpasmaMu a30THBIX M (ocHOpHBIX ymOOpEeHMI; IMOJNydeHUe, CoOWpaHue, paclio3HAaBaHHUE M HW3ydeHHE CBOWCTB aMMHaka; MpOBEICHUE
Ka4yeCTBEHHBIX peakiuii Ha MOH aMMOHHsS U (ocdar-HOH U H3yYCHHE MPHU3HAKOB UX MHPOTEKaHHs, B3aMMOJICHCTBHUE KOHLEHTPUPOBAHHOW a30THOM
KUCIIOTBI C MeJbl0 (BO3MOXKHO HCIIOJIb30BAHHE BHAEOMATEpUAIOB); M3y4EHHE MOJIeNiell KPHUCTAJUTMUeCKUX pelIéToK anmMasa, rpadura, QymepeHa;
03HAKOMJICHHE C TIPOLIECCOM aJCOPOIUKM PACTBOPEHHBIX BEIICCTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHBOTAa3a; MOJYYEHHUE, COOMpaHue,
pacro3HaBaHKe ¥ U3y4YeHHE CBOICTB YIIIEKUCIIOr0 ra3a; IpoBe/IcHNe KaYeCTBeHHbBIX PeaKluii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3y4YeHHe NPU3HAKOB X
MPOTEKAHUsI, 03HAKOMJICHHE C MTPOIYKIHEH CHIMKATHOU MPOMBIILUICHHOCTH; PEIICHUE SKCIePUMEHTAIBHBIX 3324 110 TeMe «BaxHelne HeMeTauibl U
UX COCTUHCHUS

Mertanisel 1 UX COeIMHEHUS

3.1

OOmas xapaKTepucTHKa XUMHIECKHX JIEMEHTOB — METAJUIOB Ha OCHOBAaHWHM WX MoJoXKeHHs B [lepronmdeckoil cucteme xumuieckux >nementoB [1.M.
MenzeneeBa u cTpoeHus aroMoB. CTpoeHue MeTauioB. MeTammnueckas CBsI3b 1 METaIIMYeCKas: KpUCTaJUINYecKash peléTKa. DIEKTPOXUMHUUECKUH psn
HaNPsHKECHUH METAJUIOB

3.2

duznyeckre ¥ XUMUYECKHE CBOHCTBA MeTauioB. OOmre criocoOs! nmomydeHnst MeTa/uioB. [1oHsATHE 0 KOPPO3HUH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIIUTHI
uX OT Koppo3uu. Crjiassl (CTanb, Yyr'yH, AIOPATIOMHHUI, OpOH3a) U MX NPUMEHEHHUE B OBITY ¥ IPOMBIIIJICHHOCTH

3.3

[Mlenounsie Mertamsl: nonoxkeHue B llepuognyeckor cucteme xumuyeckux sneMeHToB .M. MenzaeneeBa; CTpoeHHE HX aTOMOB; HAXOXICHUE B
npupoje. Puznyeckne U XUMHUSCKHE CBOWMCTBA (Ha mpuMepe HATpus W Kamus). OKCHIbI W TUAPOKCHIBI HATpUsA M Kaius. [IpuMeHeHWe MEeIOYHbIX

METAJIJIOB U UX COEIUHEHUN

3.4

[IlerouHO3eMeNbHBIE METAJUIBI MarHUM M KalbLWi: nonoxeHue B Ilepnoanueckoit cucteme xumudeckux anemeHToB J[.M. MeHnzeneeBa; crpoeHre ux
aTOMOB; HaxoxJeHue B npupozae. Ousznyeckne U XUMUUYECKUE CBOIMCTBa MarHus W KaubLus. BaxkHeiline coenmHeHUs KaibLMs (OKCUI, TUIAPOKCHUI,
coin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHSHHS

3.5

Amomunuii: nonoxenue B [lepuoauueckoit cucteme xumuueckux aemeHToB JI.1. MenzeneeBa; cTpoeHre aToMa; HaxoKIeHUe B npupone. duzndeckue u
XHMHWYECKHE CBOICTBA AIFOMUHNS. AM(pOTEpHBIE CBOWCTBA OKCH/IA Y THIPOKCH/IA AJTFOMHHHS

3.6

Keneso: nonoxenue B Ilepuonuueckoil cucteMe xummuueckux aemeHToB [I.J1. Menaeneesa; crpoeHue aToma; HaxoXJeHue B pupoje. dusnueckue u
XUMHUYECKHE cBOMCTBa xkene3a. Oxcubl, Tuapokcuabl u conn xenesa(ll) u xxeneza(Ill), ux coctas, CBOCTBA U MOTyYCHHE

3.7

XuMHYeCKHH JKCIEPUMEHT: O3HAKOMIICHHE C 00pa3llaMH METAJUIOB W CIDIABOB, UX (PM3HYECKHMH CBOWCTBAMH; HM3YUCHHE PE3yJIbTaTOB KOPPO3HH
METaJUIOB  (BO3MOXXKHO HCIIONIb30BaHUE BUIEOMATEPUATIOB), OCOOEHHOCTEM B3aMMOAEHCTBUS OKCHAA KajblMg W HaTpus C BOAOH (BO3MOXHO
HCIIOJIB30BAHNE BHJICOMATEPHAIOB); HMCCIICAOBAHME CBOMCTB KECTKOH BOABI, IIpoIlecca TOPEHHs Keje3a B KUCIOpoAe (BO3MOXKHO HCIIOIB30BAHHE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKINii Ha HOHBI (MarHus, Kajblys, amoMuHus, nuaka, xxenesa(ll) u xeneza(lll), meau(1l);
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Ha6J’IIOI[eHI/Ie U ONHMCAHHC MNPOLCCCOB OKpalIMBAHUA IJIAMCHW HWMOHAMH HATpHA, KaJlnud W KaJlbLHUA (BOSMO)KHO HCIIOJIb30BAHUC BI/II[GOMaTepI/IaJ'IOB);

HCCIICAOBAHUC aM(i)OTepHI)IX CBOICTB TUAPOKCHAA AJIFOMUHUA W TUAPOKCHAA HHWHKA, PCHICHUEC OKCIICPUMCEHTAJIBHBIX 3adad IO TEME «Baxueimue

MCTaJIJIbI 1 UX COCOUHCHU

XuMus 1 OKpY>Karollas cpesa

4.1

Hosrle MaTepuralibl U TCXHOJIOTHUH. Be]_L[eCTBa 1 MaTepuajbl B HOBCGZ[HGBHOﬁ JKM3HH YeoBeKa. XUMUS U 310POBLEC. be3onacHoe ucnoiab30BaHue BCIICCTB

¥ XUMHYIECKHX peakiuii B ObITy. IlepBast moMons Mpy XUMHUYECKHUX 0’KOTaX M OTPABICHHUSX

4.2

OCHOBBI SKOJIOTHYECKOI TpaMOTHOCTH. XuMu4eckoe 3arpsA3HCHHUC oxpyma}omeﬁ Cpeabl HI[K Ponp xumMum B PCIICHUUN JSKOJIOTMYCCKUX HpOGJ’IeM.

IIpupoaHble HCTOUYHUKH YTIIIEBOZOPOIOB (YT0JIb, IPUPOAHBIN Ta3, He(Th), IPOAYKTHI UX NEPEepabOTKH, UX POJb B ObITY U IPOMBIIIICHHOCTH

4.3

XuMIYecKHi SKCIIEPUMEHT: H3yUeHHEe 00pa3IoB MaTepraioB (CTEKIIO, CINIaBBl METAJUIOB, OJTHMEPHBIE MATCPHAJIBI)

MPOBEPAEMBIE HA OI'3 11O XUMHUHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

Koa nposepsiemoro

HpOBepﬂeMble TpeﬁoBaHI/lﬂ K IIPE€IMETHBIM pe3yjabTaTaM 0a30BOro YPOBHS OCBOCHUSA OCHOBHOM

TpeOoBaHus o0pa3oBaTeIbHON NPOIrPaMMbI OCHOBHOI0 0011ero od0pasoBanust Ha ocHoBe PI'OC
1 IIpencrasnenue:
0 TI03HABAECMOCTHU SIBJICHUIA Mpupoabl, IOHUMAaHNEC 00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HAaYKH KakK obJractu COBpPEMCHHOT'O
11 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTYpHl M MPAKTHUYECKOH NESATETHHOCTH YeOBEKAa B YCJIOBHSIX COBPEMEHHOTO OOIIECTBA;
TIOHUMAaHUEC MCCTAa XUMHUHU CPCIU APYTUX €CTECTBCHHBIX HAYK
1.2 0 HaYYHBIX METOAAax IO3HaHHs, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U TCOPETHUUCCKUX METOHaX HCCIICAOBAaHUA BCIICCTB U U3YUCHUA
' XUMHYCCKHUX peaKum‘/i; YMEHUE UCIIOJIB30BaTh MOACIIN IJI 00BICHEHUS CTPOCHU aTOMOB U MOJICKYJI
1.3 o chepax npodeccrnoHaTHLHOM NEATEIBHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMHU HA JIOCTHIKEHUSIX
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TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0230B0r0 YPOBHS 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

XUMHYECKOW HAyKH, YTO TIO3BOJHMT OOYYAarOIMMMCS paccMaTpHBaTh XHMHUIO Kak cdepy cBoedd Oymymieit npodeccHoHaIbHOM
JeSTeIPHOCTH U CIENaTh OCO3HAHHBIA BBIOOpD XMMHU Kak MPO(UIBHOrO MpeaMeTra MpU Iepexojie Ha YPOBEHb CPEIHEro OOIIero
o0Opa3oBaHus

Bnanenune CHCTEMOH XMMUYECKUX 3HAHUHU U YMCHHUEC IPUMCHATH CUCTEMY XUMHUYCCKUX 3HaHHﬁ, KOTOpas BKIIFOYACT:

2.1

BOKHEHINIME XUMUYECKHE MMOHATHS: XUMAYECKUI JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, MTPOCTOE M CIIOKHOE BEIECTBO, OJHOPOIAHAS U
HEOTHOPOJTHASI CMECh, OTHOCHUTEIbHBIE aTOMHAsI W MOJEKYJISIpHAsT MacChl, KOJMYECTBO BEIIECTBA, MOIIb, MOJISIPHAsl Macca, MOJSIPHBIN
00bEM, OKCHJ, KHCIIOTa, OCHOBaHME, COJIb (CpenHssl), XUMHUUECKasl PeaKlys, peakiud COSAMHEHMs, PEaKIH Pas3JIOKeHHs, PEaKIiu
3aMelIeHHs], peakiuu oOMeHa, TerIoBor 3(h(heKT peakiuu, K30- U PHIOTEPMUUECKUE PEaKIiy, PacTBOP, MacCOBasl JA0JII XUMUYECKOTO
9JIEMEHTa B COEIMHEHHH, MacCcOBas OISl ¥ MPOIEHTHAST KOHIIEHTPAIMS BEIIECTBA B PACTBOPE, SIAPO aTOMA, SIEKTPOHHBIA CIION aToma,
aTOMHas OpOWTallb, PagUyC aToMa, BAJICHTHOCTh, CTCIICHb OKHUCIICHHS, XUMHUYECKas CBS3b, 3JCKTPOOTPUIATEILHOCTh, MOJSpHAS
Y HETIOJISIpHAst KOBAJIGHTHAS! CBSI3b, HOHHAS CBSI3b, METAILTHUECKAS CBSA3b, KPUCTAJUIMYECKAs pelIéTKa (AaTOMHas, HOHHAs, METAJUTMYECKasi,
MOJIEKYJIApHAsi), MOH, KaTUOH, aHHWOH, 3JEKTPOJIUT U HEIIEKTPOJIUT, DICKTPOIUTHUECKAs IUCCOIMAIMS, PeaKlMd HOHHOrO OOMeHa,
OKHUCIIUTEITbHO-BOCCTAHOBHUTEIBHBIE PEAKIIMH, OKACIUTENHh M BOCCTAHOBUTENh, OKHCICHHE M BOCCTAHOBIICHHUE, DIIEKTPOIIH3, XUMUIECKOE
paBHOBecHe, 00paTUMBIE U HEOOpATHMBbIC PEAKIMH, CKOPOCTh XMMHUYECKOM peakIun, karam3aTop, [1/IK, koppo3us MeTayuioB, CIIaBbl

2.2

OCHOBOITOJIAraroIIfe 3aKOHbI XUMHH: 3aKOH COXpaHEHMsI Macchl, mepuoanueckuil 3akoH J[.M. MenneneeBa, 3aKOH MOCTOSTHCTBA
COCTaBa, 3aK0H ABOTaAPO

2.3

TCOPUU XUMUHN: aTOMHO-MOJICKYJIApHas TCOpUs, TCOpUA BHGKTpOHHTHHCCKOﬁ Jucconyanun

Branenue ocHOBaMu XMMHUYECKON TPaMOTHOCTH, BKITIOYAIOIICH:

3.1

YMEHHE MIPaBUIBHO MCIIONB30BaTh M3YUCHHBIC BEIIECTBA M MaTepHAaNbl (B TOM YHCIIe MUHEpaIbHBIE yJOOPEHHUS, METAIIbI U CIIaBHL,
MPOAYKTHI MEepepabOTKH MPUPOTHBIX HCTOYHHUKOB YIJIEBOJOPOAOB (YIS, MPUPOIHOIO rasa, HedTu) B OBITY, CEINBCKOM XO3SHCTBE,
Ha TPOM3BOJICTBE U MIOHMMAaHKE 3HAUCHHS XHUPOB, OCNKOB, YIIIEBOIOB U OPraHM3Ma YEJIOBEKAa; YMEHHE IMPOTHO3UPOBATH BIIMSHHE
BEIIECTB U XUMHYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOILYI0 IPUPOIHYIO Cpeny

3.2

YMEHHUEC UHTECTPUPOBATH XUMUYCCKUC 3HAHWA CO SHAHUAMU JPYTHUX y‘Ie6HBIX MpeaAMETOB

3.3

HaJIM4ME ONBITa PAOOTHI ¢ Pa3IMYHBIMU MCTOYHUKAMH HH(GOPMAIIH 0 XUMHH (Hay9IHasl H HAy9HO-TIOMYJISIpHAs IUTepaTypa, CIOBapH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLCHUBATDH I/IH(bOpMaLII/IIO O BCHICCTBAX, HX NPCBPAlICHUAX W IMPAKTHYCCKOM INPHUMCHCHHUHU ©W YMCHUC
HCIIOJIB30BaTh €€ IS PCHICHUA yqe6Ho-n03HaBaTeanmx 3aga4d
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4 Brnanenne ocHOBaMH TMOHATHUITHOTO ammapaTa i CHMBOJIMYECKOTO SI3BIKA XUMHH LIS COCTaBIICHHUS (pOPMYIT HEOPTaHMUECKIX BEIIECTB,
YPaBHEHUH XUMHUECKUX PEAKIIHii; OCHOBaMH xuMmdeckoi HomeHknatypsl (IUPAC u TpuBHaIbHOR)
YMeHne oOBSCHATH CBS3b HOJOKEHHS deMeHTa B Ilepmoanmdeckoil cuctemMe ¢ YUCIOBBIMH XapaKTEPHUCTUKAMH CTPOSHHS aTOMOB
5 XAMUYECKUX DJIEMEHTOB (COCTaB W 3apsl sapa, oOIlee YHCIIO DHIIEKTPOHOB), PACIIPEIEICHHEM 3JIEKTPOHOB IO IHEPTeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KaJIbIHA
[IpencraBienue o MNEPUOAMYECKOM 3aBUCHMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB (paiuyc aToma, 3JIeKTPOOTPHULIATEIbHOCTS),
6 MIPOCTHIX M CJIOKHBIX BEIIECTB OT MOJIOKEHHUS dIeMeHToB B [lepronnyeckoit cucteme (B MajiblX MEpHOJaX U TIIaBHBIX MOATPYIIAX) U
JJIEKTPOHHOTO CTPOEHHSI aTOMa
7 YMenue KiacCH(pHUINPOBATE:
7.1 XUMUYECKUE DIIEMECHTHI
7.2 HEOpPraHWYECKHe BellecTBa
7.3 XMMHMUYECKUE PEAKIINH
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTb U CTEINIEHb OKUCIIEHUS! XUMUYECKHX 3JIEMEHTOB, 3apsl HOHA
8.2 BUJI XUMHUYECKOW CBA3H U TUI KPUCTALTUYECKON CTPYKTYPHI B COSAMHEHUSX
8.3 XapakTep Cpelbl B BOJHBIX pacTBOpax BEIECTB (KUCIOT, OCHOBAHUI)
8.4 OKHUCITUTEIh 1 BOCCTAHOBUTEITh
9 YMeHue xapakTepu30BaTh (QHU3NUECKHE U XUMUYECKHE CBONCTBA:
91 MIPOCTHIX BEIIECTB (KUCIOPO/I, 030H, BOJOPO/, rpaduT, anmas, KpeMHHi, a30T, hocdop, cepa, XIop, HAaTpUH, Kalluii, MAarHui, KaJIbIUH,
' AJIFOMMHUH, KeJ1e30)
CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX PacTBOpOB (BOJa, aMMHAK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U THUAPOKCHIIBI
9.2 MetauioB [-IIA rpymm, amomunus, meau (I1), nunka, sxenesa (11 u 1I), okcuasr yrnepoaa (11 u IV), xpemuus (IV), azorta u docdopa
(ITm V), cepst (IV u VI), cepaucrasi, cepHasi, a30THCTasI, a30THAsA, PocOpHasi, yroibHas, KpeMHHEBAs KUCIIOTA H X COJIN)
0.3 MPOTHO3MPOBATh M XapaKTepU30BaTh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT MX COCTaBa M CTPOSHHS, NMPUMECHCHHE BEIICCTB B
' 3aBUCHMOCTH OT UX CBOWCTB, BO3BMOXKHOCTh IIPOTCKAHHUS XMMUYECKIX TIPEBPALICHHI B Pa3JINYHBIX YCIOBUAX
10 YMeHHe COCTaBIIATh MOJIEKYIIPHBIC M HOHHBIC YPaBHEHHS PEAKIIHiA, B TOM YHUCIIC:
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10.1 peaxIuii HOHHOTO OOMEeHa
10.2 OKHCJIUTEIIFHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
10.3 WLTIOCTPUPYIOIIUX XUMUYECKHE CBONCTBA H3YUYECHHBIX KJIACCOB (IPYIT) HEOPTraHUYECKUX BEIECTB
10.4 MTOATBEPKAAOIINX TCHETHIECKYIO B3aUMOCBS3b MEX Ty HUMHU
11 VMeHue BBIYHUCIATE (IIPOBOIUTH PACUETHI):
111 OTHOCHTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIF0 XUMHYECKOTO AJIEMEHTA B COCTMHEHUHT
11.2 MacCCOBYIO JIOJTIO BEIIECTBA B pacTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3os
114 0 YpaBHEHUSIM XUMHUECKUX PEAKIMN U HAXOAUTh KOJIMYECTBO BELIECTBa, 00BEM U Maccy peareéHTOB WK MPOAYKTOB PEaKINH
12 Brnanenue (3HaHWE OCHOB):
121 OCHOBHBIMH METOJaMH HAyYHOTO IO3HaHWs (HaOMroqeHne, U3MEepeHre, YKCIIEPUMEHT, MOIEINPOBAHNE) TIPH W3YyUCHUU BEIIECTB U
' XAMUYECKUX SBIICHUN; YMEHUE C(HOPMYIHPOBATH IPOOIIEMY U TIPEATIOKUTH ITyTH € peIIeHHs
12.2 0e30MacHOr pabOThI C XHMHUUECKAMU BEIIECTBAMU, XUMHUUCECKOH MOCYI0H 1 1a00paTOPHBIM 000pyI0BaHHEM
mpaBuiiaMi 0e30MacHOro oOpaleHus] ¢ BEIIeCTBaMH, HCIOJIb3YEMbIMU B TIOBCEJIHEBHOW JKM3HHU, MPAaBUJIAMH TOBEACHUSA B IIEIISX
12.3 cOepexeHus. 3[0pPOBBSl U OKPYKAIOUICH NPHPOIHOW Cpenbl; MOHUMaHWE Bpela (OMacHOCTH) BO3ICHCTBUS Ha JKUBBIC OpPraHU3MBI
OTIpeIeNIEHHBIX BEIIECTB, CIIOCOO0B YMEHBIICHHS U MTPEIOTBPAIICHHS UX BPEIHOTO BO3/ICHCTBUS
13 Hanunumne npakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS CIEAYIOMNUX XUMHUECKUX SKCIIEPUMEHTOB:
131 U3yYCHWE W OIHMCaHWE (U3MUSCKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C (U3MUCCKUMHA U XUMHYCCKAMH SIBICHUSMHU, OIIBITHL,
' WJLTIOCTPHUPYIOIIUE MPU3HAKU MPOTEKAHUS XUMUICCKUX PEAKIHiA
13.2 H3yUYCHHE CIIOCOOO0B pa3/iesieHus cMeceit
133 MOJIy4YeHHE KUCIOPOAa M M3YYEHUE €ro CBOWCTB; MOJyUYEHHE BOAOPOAA U M3YYEHHE €ro CBOMICTB; MOJIY4YEHHE YIJIEKHCIIOro rasa u
' M3YYEHHUE €ro CBOMCTB; MOJyYeHHE aMMHaKa U U3y4eHHE €ro CBOUCTB
13.4 MIPUTOTOBJICHHE PACTBOPOB C ONPENEIEHHON MACCOBOH JJOJIEH pacTBOPEHHOTO BEHIECTBA
135 MPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTUJIopamka U (peHondTanenHa) s ONpeaeicHus XapakTepa Cpeabl B pacTBOpax KUCIOT H
' menoyein
13.6 WCCJICZIOBAHUE M OMMCAHKME CBOMCTB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB; M3yYEHHE B3aWMOJCHCTBHS KUCIOT C METaIaMH,
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OKCHJIAMH METAJLIOB, PACTBOPHUMBIMHU ¥ HEPACTBOPUMBIME OCHOBAaHHSMH, COJISIMI; TIOJYYCHHE HEPACTBOPUMBIX OCHOBAHHIA; BHITECHCHHE
OJTHOTO METaJlTa APYTUM M3 PaCTBOPA COJIH; HCCIIeI0OBaHNE aM(OTEPHBIX CBOHCTB THAPOKCHIOB ATFOMUHUS U IIMHKA
13.7 pElIeHHe SKCIePUMEHTAIBHBIX 3aaad 1o TemaM: «OCHOBHBIE KJIacChl HEOPraHWYECKHX COCAMHEHUI»; «DIEKTPOIUTHICCKAS
' JUCCOITHAIINS»; « BakHEHTIIHe HEMETAUTbl ¥ MX COSIMHEHUY; «BakHeHIne MeTauTbl U UX COCIMHEHUS
XUMHUYECKUE 3KCIIEPUMEHTBI, WJLTIOCTPUPYIONIME TMPU3HAKU TPOTEKAHUS PEaKIMid WOHHOTO OOMEHa;, KaueCTBCHHBIC pEakIuh Ha
13.8 MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HOHBIL XJIOPHI-, OpOMHI-, HOAMI-, Cyibdar-, docdar-, kapOoOHAT-, CHINKAT-AaHHOHBHI,
TUAPOKCU-UOHBI, KATHOHBI AMMOHUSI, MAaTHUS, KaJIbLUs, ATFOMUHNSA, jkere3a (2+) u xxenesa (3+), meau (2+), HuHKA
14 YmMmenue:
141 MPECTaBNIATh PE3yIbTaThl IKCIIEPUMEHTA B (pOpME BBIBOJOB, TOKA3aTENLCTB, IPa(GUKOB M TAONHIl M BBIBIATH SMIHPHUYCCKHC
' 3aKOHOMEPHOCTH
142 YCTaHABIMBATh CBSA3M MEXIY PEANTbHO HAOIIOAAEMBIMH XUMHYCCKUMU SIBICHHSIMU W MPOIIECCAMHU, MPOUCXOMAIIUMH B MaKpo- W
' MHKPOMHPE, O0BSICHATh IPUIHHBI MHOTOOOPAa3Hs BEIICCTB

HEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 IlepBoHaYaIbHBIE XUMUUECKUE MTOHSITHS
1.1 Uncteie BennecTBa 1 cMec. CriocoObl pasJiesieHus] cMecei
1.2 ATOMBI I MOJIEKYJIbl. XMUMHUYECKHUE 371eMEHThl. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB. IIpOCThIe U CI0KHbIE BELECTBA.
1.3 Xumuueckas popmyna. BaeHTHOCTh aTOMOB XUMHUECKUX AJIeMEHTOB. CTETIeHb OKHUCIICHHS
14 3aKoH MOCTOSHCTBA cocTaBa BeulecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAA MOJIEKYJIApHas Macca. MaccoBast 10J11 XUMHYECKOTO 3JIEMEHTa B
' COE/IMHEHUH




IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Kon
1.5 KonnuecTBo BemectBa. Monbs. Monsipaas Macca. MossipHbii 00bEM ra30B. B3anMOCBsI3b KOJIMUECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €TUHHII BEIIeCTBA
1.6 Or3uyecKkre 1 XMMUYECKHE SBICHIS.. XUMUYECKas peakis U e€ NpU3HaKu. 3aKOH COXPAHEHHS MacChl BEIIECTB. XUMHUECKHIE YPaBHEHHS
2 Ilepnoanueckuii 3akoH u [leproanueckas cucrema xumudeckux aemeHToB .M. Menaeneesa. CTpoeHre aTOMOB
51 Ilepuonnuecknii 3akoH. [lepuogndeckas cucrema xumudeckux anementoB J.M. Menneneesa. [lepuonsr u rpynmel. Ou3udecKuii CMBICI TOPSAKOBOTO
' HOMeEpa, HOMEPOB IIEPHOJia U TPYIIITHI JIEMEHTa
59 Crpoenue atomoB. CocTaB aTOMHBIX safep. M3oTombl. DnekTpoHbl. CTpoeHHe 3JEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMHYECKUX DJIEMEHTOB
' Ilepuonnueckoii cuctemsl .. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KallUs, KalbIKs (paauyca aTOMOB, JIEKTPOOTPUIIATEIILHOCTH,
2.3 METAUIMYECKUX U HEMETAJUINYECKUX CBOWCTB) M X COSMHEHUI B COOTBETCTBUU C MOJIOKEHHEM 3JIeMeHTOB B [leprnoanyeckoii cucteMe U CTpOCHUEM HX
aTOMOB
3 CtpoeHue BenecTa
31 Xumunueckas cBsi3b. KoBaneHTHas (MOJspHAs U HETIOJAPHASA) CBsI3b. DJIEKTPOOTPULIATEIbHOCTh XUMHUYECKUX 3JIeMeHTOB. VloHHas cBs3b. MeTayuindeckas
' CBSI3b
32 Tunpl KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, HOHHASA, METaTH4ecKas), 3aBUCUMOCTh CBOWCTB BELIECTBAa OT THIIA KPUCTAIIMUECKON PEIETKH W BUIA
' XUMHUYECKON CBS3H
4 Baxaelimme npeacTaBUTeNHN HEOPraHUIECKIX BemecTB. HemeTauisl v X coequHeHs.. MeTalulbl ¥ BX COCTIHEHIS
Knaccudukanuss u HOMEHKJIATypa HEOPTaHWYECKUX COEAMHEHWH: OKCcHIoB (cosieoOpa3ylolie: OCHOBHBIC, KHCIOTHbIE, aM(OTepHbIE) W
4.1 HecoJieoOpa3yrollre; OCHOBaHWH (WIENOYM M HEpacTBOPUMBIE OCHOBAHWSA); KHUCIOT (KUCIOpOJACOAepKalnue U OeCKUCIOPOAHbIC, OJHOOCHOBHBIE U
MHOTOOCHOBHEIE); COJIeH (CPEeTHUX U KHUCIBIX)
4.2 DusnvecKkre 1 XUMHUUECKHE CBONCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPO/A, XJIopa, KHCIOPOa, Cephbl, a30Ta, pochopa, yraepoaa, KpeMHHUS
43 dusnveckre 1 XUMUIECKHE CBOMCTBA MIPOCTHIX BEIIECTB-METAJUIOB: JINTHUS, HATPHS, KaJIksl, MAaTHUS W KaJlbIIHA, AIFOMUAHUS, JKeyne3a. DIEKTPOXUMHUICCKUAN
' psLI HAIIPSDKCHUH METAIIOB
4.4 Du3nvecKkre U XUMUUECKHE CBOMCTBA BOJIOPOIHBIX COSAMHEHUI HEMETAIUIOB: XJIOPOBOIOPOJIa, CEPOBOIOPO/Ia, aMMHAKA
45 Om3uyeckne W XUMHYECKHE CBOMCTBA OKcHIOB HemeranioB: cepel (IV, VI), azora(ll, IV, V), docdopa(ll, V), yrmepoma(Il, IV), xpemumsa(IV).
' ITonyuenue OKCHIOB HEMETAIIIOB
4.6 Xumndeckue cBoiictBa okcuion: MetamioB |A—IA rpymm, rmaka, mequ(IT) u sxenesa(ll, |11). Tlonydenne OKCHIOB METAIIOB
4.7 XuMHuYecKre CBOHCTBA OCHOBAaHWH M aM(OTEPHBIX THIPOKCHIOB (HAa MpUMepe THAPOKCHIOB ATIOMHHUS, XKele3a, nuHka). [lomydeHne ocHOBaHWI M
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aM(OTEPHBIX THAPOKCUIOB
48 OO0mue XUMHUYECKHE CBOMCTBAa KHCIIOT: XJIOPOBOIOPOIHOM, CEpOBONOPONHOM, CEPHUCTOH, CEpHOM, a30THOH, (HOCPOpHOH, KPEeMHHUECBOW, YTOJIBHOU.
Oco0ble XMMHYECKHE CBOIMCTBA KOHIICHTPHPOBAHHOM CEpHOI M a30THOMH KuciaoT. [loaydenne kucior
4.9 O01mye XMMHYECKHE CBOMCTBA cpetHuX cotieit. [Tomydyenne comneit
4,10 IToryaenue, cobupanue, pacro3HaBaHHe BOJIOPOJIa, KUCIOPOJIa, aMMHaKa, YTIICKUCIIOro ra3a B 1JabopaTopuu
411 [onyueHne amMmMuaka, CepHOM M a30THOM KUCIIOT B IPOMBINUIEHHOCTH. OOIIKe CrIoco0BI MOYYeHUs] METAIIIOB
4,12 I'eHeTHYeckas CBA3b MEXKIy KJIACCAMH HEOPTaHUYECKUX COCITMHCHHH
5 XUMHUYECKHE PEaKIiu
51 Krnaccnpukanys XUMAYIECKIX PeakIiii 0 pa3IMIHBIM IIPU3HAKAM: 110 YHCIY W COCTABY YUaCTBYIOIIUX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(deKTy, mo
' W3MEHEHUIO CTETICHEH OKHCIICHISI XHMHUIECKIX DJIEMEHTOB
5.2 TerutoBoii 3 hexT XUMHUYECKOI peakIvi, TEePMOXUMHYECKHE YpaBHEHHUs. DK30- U SHIOTEpMHUYECKHE peakiun. TepMOXUMUYECKHE YPaBHEHHS
53 OKHCITUTEIFHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENN M BOCCTAHOBUTENIH. lIpolecchl OKHCICHHS M BOCCTAHOBJICHHUS. OJEKTPOHHEIA OallaHc
' OKHCIIMTEIIFHOBOCCTAHOBUTENFHON pEaKInu
5 4 Teopm[ SHGKTPOHHTHHGCKOﬁ JUCCOLMalu. KaTI/IOHI)I, AaHHUOHBI. SHGKTPOHI/ITI)I U HEOJICKTPOJIMTHI. CI/IHLHLIC n cna6me QJICKTPOJIUTHI. CTGHCHL
' TTUCCOIHAIAN
5.5 Peakuny HOHHOTO 0OMeHa. Y cI0BHs IPOTEKaHMs peaKliii HOHHOTO 0OMeHa, TIOJTHBIe ¥ COKpaIlI€HHbIC HOHHbBIC YPaBHEHHS Peakiuii
6 XuMHs ¥ OKpY>Karolas cpenia
6.1 BemiectBa m Marepuansl B TIOBCETHEBHOM KHM3HM UYENOBEKAa. be3omacHOe WCIONB30BaHUE BEHIECTB M XMMHUYECKUX PEAKIUiA B JTaOOpaTOpPUU U OBITY.
' HepBaﬂ TIOMOIIb TPU XUMUYCCKUX OXKOTaX U OTPABJICHUAX
XuMHu4yecKkoe 3arps3HeHHe OKpYXKaromed cpeabl (KUCIOTHBIC TOXAW, 3arps3HEHHE IOYBHI, BO3AyXa M BOXOEMOB), CIIOCOOBI €0 IMPENOTBpAIICHHS
6.2 Ipenenprass nomyctumasi koHreHTtparus BemectB ([1JIK). Poms xumuu B pelleHHH 3KOJTOTHYECKUX HpoOieM. YCHICHHE MapHUKOBOTO d(¢eKTa,
pa3pymeHre 030HOBOTO CIOsI
[Ipumenenue cepsl, a3ota, hocdopa, yriaepoaa, KpeMHHUS U UX COSAUHEHUH B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH M CEIbCKOM Xo3stiicTBe. [Ipumenenue
6.3 METaJUIOB M CIUIABOB (CTallb, YyT'yH, TIOPATIOMUHHMA, OpOH3a) B OBITY M IPOMBIIUICHHOCTH WX coeAnHEeHUH. [1oHATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI KX OT KOPPO3HHU
6.4 [IpupoaHbEIe HICTOYHHUKH YTIIICBOZOPOIOB (YTOJIb, IPUPOAHBIN ra3, He(Th), IPOAYKTHI UX NepepaboTku (OEH3HMH), X POJIb B OBITY M IPOMBIIUICHHOCTH
6.5 IlepBoHauanbHBIC TOHATHS 00 OPraHIMYECKHX BEMIECTBAX KAK O COSMHEHISIX yIiiepoa (MeTaH, 3TaH, 3TIICH, alleTHICH, dTaHOJI, TIMIIEPHH, YKCYCHAs KUCIIOTa).




IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Kon
TonsiTre 0 OMOIOrMYECKU BaXKHBIX BEIIECTBAX: JKHPAX, OCNKaX, YIIIEBOIaX — ¥ UX POJIH B )KU3HHU YEIIOBEKA
7 Pacuérer:
7.1 1o (opMyJiaM XUMUYECKUX COSTUHCHUHN
7.2 Macchl (MacCOBOI) JTOJIM PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKHM YPABHECHHUSIM

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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