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1. COAEP)KAHUE OBYYEHMUSA

8 KVIACC

IlepBoHaYa/IbHbIe XMMUYECKHE TOHATUSA

[Ipeamer xumuu. Posib XuMuM B KU3HU yeaoBeka. XUMHS B cucteMe Hayk. Tena u BemectBa. @usnueckue cBOMCTBa BEIIECTB. ATperaTHOe
cocrosiHue BelecTB. [loHaTHEe 0 MeTo/1aX Mo3HaHus B XUMUU. YucThie BemiecTBa U cMecu. CiocoObl pa3/ieieHus cMecei.

ATOMBI ¥ MOJIEKYJTbI. XUMHUYECKHE A1eMeHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpOoCThIe U CII0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE
YYCHHE.

Xumuueckasi ¢popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aTOMHAas
Macca. OTHOCUTENbHAs MOJIEKYJIsIipHast Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KonmuectBo Bemecrsa. Moib. MossipHas macca. B3auMocCBsI3b KOJIM4ECTBA, MACChl M YKMCJIA CTPYKTYPHBIX €IMHHUI] BelecTsa. Pacy€rsl mo
dbopMyliaM XUMHUYECKHUX COSTMHCHUM.

du3znuecKrue 1 XUMUYECKHUE SABJIECHUA. XUMHUYECKasl peaklus U e€ NPU3HAKU. 3aKOH COXPAaHEHUsI MAacChl BEIIECTB. XMMUUYECKUE YPABHEHUSI.
Knaccudukanus XuMHUECKUX peakluid (COeTUHEHHS, pa3I0KEHUs, 3aMeIlleHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TMOCYAOHW, MpaBuUjiaMyd paboTHl B jJabopaTopuu W mpuéMaMu oOpaiieHus ¢ JabopaTOpHBIM 000PYIOBaHUEM,
W3Y4YEeHHE M ONMHcaHue (PU3NYECKUX CBOWCTB OOpa3IOB HEOPTaHWYECKUX BEIIECTB, HaOmoJeHue (pu3nueckux (IUIaBIICEHHWE BOCKA, TasHUE IbIA,
pacThpaHue caxapa B CTYyNKe, KHUIEHHEe W KOHACHCAllUs BOAbI) M XUMHYECKHX (TOpEeHHE CBEYd, MpPOKaJIMBAaHHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE Mela C KUCJIOTON) SIBIIEHWU, HAOJIOJCHUE W OINKCAHME MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpHAOM Oapusi, pasioxkeHue ruapokcuaa meau (II) mpu HarpeBaHum, B3aMMOJICUCTBHE IKeje3a C
pactBopom conu Meau (II), mzydeHue cmocoOOB pasfeneHus CMeceil: C MOMOIIbI0 MarHuTa, (GUIBTpOBaHWE, BBITAPWUBAHUE, NUCTUILIAIMA,
xpomaTtorpadusi, MpoBeIeHNE OYUCTKH MTOBAPEHHON COJIM, HAOIOICHNUE U OMUCaHUE Pe3yIbTaTOB MPOBEICHHUS OMBITA, UJLUTFOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MacCChl, CO3/IaHKE MOJIeNe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — ayneMeHT u mpoctoe BemecTBo. Haxoxnenue kuciaopoja B npupoze, pusnueckue u
XUMHUYECKHe CBoiicTBa (peakiuu ropeHusi). Okcunsl. [Ipumenenue kuciopona. CrocoObl TOMy4YeHHS KHUCIOpoAa B Jaboparopuu u
MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoaa B mpupoze. O30H — auioTponHast MOAU(PUKAIKS KUCTIOPO/Ia.

TennoBoii 3 PexT XuMuyeckoil peakluu, TepMOXUMUYECKUE YPaBHEHUS, 9K30- U IHAOTEPMUYECKUE PEaKIHH. TOMINBO: yrojib U METaH.
3arpsi3HeHue Bo3AyXa, yCUJIEHUE TapHUKOBOTO 3 deKTa, pa3pyuieHre 030HOBOTO CIIOS.
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Bogopon — anemeHT u mpocroe BemiecTBo. HaxoxkieHue Bojaopoaa B mHpupoje, Gpu3mveckrue M XUMUYECKHE CBOWCTBA, NMPUMEHEHHE,
crocoOb! noxy4deHus. Kucinotsl u conu.

Mounsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Bona kak pactBopureins. PacTBopsl. HackllieHHbIE M HEHACBILICHHBIE PACTBOPBI. PAaCTBOPUMOCTD BELIECTB B
BoZie. MaccoBasi 1oyl BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHuUsA. Poip pacTBOpOB B MPUPOJE U B KU3HHM UYEIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoA. OXpaHa u OUMCTKA HIPUPOAHBIX BOJ.

Knaccupukanuss neopranmdeckux coeamHeHuit. Oxcunpl. Kraccudukanms okcumoB: coneoOpasytomue (OCHOBHBIE, KHCIIOTHEIE,
amgoTtepHble) 1 HecosleoOpasytouie. Homenknarypa okcuaoB. @U3ndeckue 1 XMMUUECKHE CBOMCTBA OKCUIOB. [lonydyeHne okcuaoB.

OcHoBanus. Knaccuduxaryss ocHOBaHUMN: METOYN U HEpacTBOpUMbIe ocHOBaHMs. HoMmeHkiaTypa ocHoBaHuil. Du3nueckre 1 XMMHUYECKHe
cBoiicTBa ocHoBaHUU. [loyuenre ocHOBaHUIA.

Kucnotel. Kitaccupukamus kucnor. HomeHkiatypa Kuciot. Ousnueckne ¥ XUMUIECKHE CBOMCTBA KUCIOT. Pt akTBHOCTH MeTauioB H.
H. bekerona. [lonydyeHue KuCnoT.

Comu. Homenknatypa coneil. @u3znueckre 1 XuMu4yeckue cBorictBa coseil. [lomyuenue coneil.

I'enernyeckas CBA3b MEXAY KJIaCCaMH HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEJIEIIeHHE COJIEpKaHusl KUCIOpoa B BO3/AyXe, MOIyYeHHe, cCOOMpaHue, paclio3HaBaHWe U U3y4€HHE CBOMCTB KUCIOpOAa,
HaOJI0ICHNEe B3aMMOJICHCTBHS BELIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHHUS W IpPEKpallleHUs ropeHus (moxapa), O3HaAKOMJIEHHE C
o0Opa3llaMHd OKCHJOB M OIMCaHME MX CBOMCTB, IOJy4YeHUE, COOMpaHUE, pPACHO3HABAHWE M M3y4YEHHE CBOICTB Bojaopona (TOpeHue),
B3auMoieicTBrE Bogopoaa ¢ okcuioM mean (11) (Bo3MoKHO MCIIONB30BaHNE BHIEOMATEPHAIIOB), HAOMIOACHHE 00Pa3IlOB BEIIECTB KOJIUYECTBOM |
MOJIb, HUCCIIEJJOBAaHHE OCOOEHHOCTEH pPACTBOPEHMSI BEIIECTB C pPa3jIMYHOM pPacTBOPUMOCTHIO, NPUTOTOBIEHHUE PACTBOPOB C OINpeAeNEéHHOU
MaccoBOW J0J€M pacTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJBl C METAUIAaMM (HAaTpUEM U KaiblMeM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHUE 00pa3I[0B HEOPTaHUYECKUX BELIECTB Pa3IUYHBIX KJIAcCOB, HAOIIOJAEHNE U3MEHEHUS! OKPACKH WHAMKATOPOB B
pacTBopax KHCIOT U Ienouell, uydeHue B3aumojeiictBus okcuna meau (II) ¢ pacTBopom cepHON KHMCIOTHI, KHCIOT ¢ METaJUIaMH, PEeaKIuil
HEWTpaIM3alli{, TOJy4EHHE HEpPaCTBOPHMBIX OCHOBAHMI, BBITECHEHHE OJHOIO MeTaula JPYTMM W3 pacTBOpa COJM, pELICHUE
JKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «BakHeume Ki1accsl HEOPraHUYECKUX COCAMHEHUIN.

Hepuoanuecknii 3axkoH u [lepuoanueckas cucreMa xummudeckux 3jaemMeHToB /. U. MenaesieeBa. CtpoeHne atoMoB. XUMUYeCKast
cBfA3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHBIC PEaKIHU

[lepBble MOMBITKU Ki1accH(PUKAIIMKM XUMHUECKUX 3JeMEeHTOB. [IoHATHE O TpyMax CXOIHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEJI0YHO3EMEIbHBIC
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

3



[lepuoanueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux snaemeHtoB [[. M. MenneneeBa. KopoTkonepruoanas v AIMHHONEPHOHAS
dbopwmel [leprnonnueckoi cucteMbl xuMudeckux 3yeMenToB JI. Y. Menaeneea. [lepuonbr u rpymnmbl. @U3HYEeCKU CMBICI MOPSIKOBOIO HOMEDPA,
HOMEPOB MepUoia U IPYMIbl J€MEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siiep. M3orombl. DnekTponbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XMMHUYECKHX
anemeHToB [lepmonnueckoil cucremsl . M. MenneneeBa. XapakTepUCTHKAa XMMHUYECKOrO 3JIEMEHTA IO €ro mnojoxkeHuto B I[lepmonnueckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS paguyca arOMOB XMMHYECKUX DSJIEMEHTOB, METAUIMYECKUX M HEMETAJUIMUYECKHX CBOMCTB MO TPYIIaM M
MEePUOIaM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuoanyeckoil CHUCTEMBl XMMHUYECKHUX 3JIEMEHTOB JUIs pa3BUTHS Hayku u npaktuku. J[. W.
MeneneeB — y4€HbIA U TPaKJaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MoJsipHAasi U HETIOJISIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHas CBSI3b.

Crenennp oxucnenus. OKHUCITUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. llponecchl okucieHus U BoccTaHOBIEHUA. OKUCITUTETH U
BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4yeHrue 00pasIoB BEIICCTB METAIUIOB M HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCH/IA IIMHKA C PACTBOPAMHU KUCJIOT U IIEJIOYEH, MpOBEIeHNE
OTIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIU (TOPEHHUE, PEAKITUU PA3I0KEHUsS, COSTUHCHU).

Mescnpeomemnmnuie ceazu

Peanu3anust MEXIpEeIMETHBIX CBSI3€H MPHU M3YYCHHH XMMHH B § KJIacce OCYILECTBISETCS Yepe3 MCIOIb30BaHHe KaK OOIIMX €CTeCTBEHHO-
-HAyYHBIX MMOHSATUN, TaK U MOHATUHN, SIBIISIOIIMXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO--HAYYHBIC MOHATHS: HAay4HBINH (DAaKT, TMIOTE3a, TEOPHs, 3aKOH, aHAIW3, CHHTE3, Kiaccu(uKaius, MepuoJaudHOCTb,
HaOII0IeHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, HU30TOIbI, PaJHMOAKTUBHOCTb, MOJEKYJa, JIEKTPUUYECKUU 3apsij,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3NUYECKUE BETMINHBI, SAMHUIIEI H3MEPEHUS, KOCMOC, IIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocuntes, npixanue, Guocdepa.

['eorpadus: armochepa, ruapocdepa, MUHEPAITbI, TOPHBIE TTOPOBI, TTOJIE3HBIE UCKOTIAeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.
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[Tepuonuueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux simeMmeHToB [[. M. MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKUX JJIEMEHTOB IEPBBIX TPEX NMEPUOAOB, Kajaus, KalblUs MU MX COCJUHEHUH B COOTBETCTBUU C IOJIOKEHUEM
371€MEHTOB B [leproanyeckoil CucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XHMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOMCTB BeIleCTBAa OT THIA
KPUCTAJUIMYECKON PEIIETKY U BUJ1a XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBONCTBA BEIECTB, OTHOCSIIUXCS K Pa3IUYHBIM KiaccaM
HEOPraHUYECKNX COCAMHEHHUH, TeHETUYECKasl CBSI3b HEOPTaHMYECKUX BEIICCTB.

Krnaccudukanus XuMHUYIECKUX PEaKIIUi 110 Pa3TUYHBIM MpU3HAKAM (T10 YHCITy M COCTaBY YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, TIO TEIIIOBOMY
3ddekTy, Mo H3MEHEHHIO CTEeNEeHEW OKHUCICHHS XHMHUYECKUX DIIEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHUIO KaTalu3aropa). OJK30- U
SHIOTEPMUYECKHUE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[ToHsITHE O CKOPOCTH XUMHYECKOH peaknuu. [loHsATHE 00 00pAaTUMBIX U HEOOPATUMBIX XUMUYCCKUX peaknusax. [IoHATHE 0 TOMOTCHHBIX U
reTeporeHHbIx peakuusx. [lonstue o katanusze. [lonsiTue o xumMuueckoMm paBHOBecur. DaKTOPHI, BIMUSIONME HA CKOPOCTh XUMUUYECKON PEAKINH 1
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMHM, JJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTENBHOU peakiuu. CocTaBieHHe
YpaBHEHUN OKUCIUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKIIUM C UCIIOIH30BAaHUEM METO/Ia YJIEKTPOHHOTO OallaHca.

Teopust IEKTPOTUTUUECKON TUCCOIMAIMU. DJIEKTPOJUTHI U HEIIEKTPOJUTHI. KaTHOHBI, aHMOHBI. MeXaHW3M AMCCOLMAIIMKM BEIIECTB C
Pa3TMYHBIMHM BHIAMU XUMUYECKOH cBsi3u. CTeneHb nucconnanuu. CUinbHbIE U cIadble dJIEKTPOIHUTHI.

Peakunu monHoro obMeHa. YcioBUS MPOTEKAHUS PEAKIUi MOHHOTO OOMEHa, MOJHBIE M COKpAlIEHHBIE MOHHBIE YpaBHEHUS pEaKIuil.
CBoiicTBa KHCIIOT, OCHOBAaHMM W COJI€l B CBeT€ MPEJCTABIECHUN 00 3JIEKTPOIUTHUECKON aucconuanuu. KadecTBeHHblE peaklud Ha HOHBI
[TonsiTE O THAPOIN3E COTEN.

Xumuueckuit s3xcnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEMIETOK HEOPTaHMYECKHUX BEIIECTB — METAIOB M HeMeTawioB (rpadura U anmasa),
CJIOXKHBIX BEIIECTB (XJIOpHAA HATpPHs), MCCIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIMU OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOpPOB,
HCCIIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA UCCOIUAIMH KHUCIIOT, IEI04Yel U coJiei (BO3MOKHO MCITOIH30BAHUE BUIEO
MaTepHuasioB), MPOBEACHUE OMBITOB, MJUTFOCTPUPYIONTUX MPU3HAKH MPOTEKAHUSI peaKIuii MIOHHOTO 0OOMeHa (00pa3oBaHHUE Ocajika, BhIICTICHUE Ta3a,
o0Opa3oBaHHe BOJBI), OMBITOB, WIUTFOCTPUPYIOLUIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIHil (TOpEeHUe, PEeaKIUU pPa3IOoKECHHs,
COEJIMHEHMS ), paCIIO3HABAHNE HEOPTAHMYECKUX BEIIECTB C OMOIIbIO0 KAU€CTBEHHBIX PEaKlUid Ha MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTanabl U MX coeTHHEHUS



OOwiast xapakTepucTHKa TIajgoreHoB. OCOOCHHOCTH CTPOEHHs aTOMOB, XapaKTepHble creneHu okucieHus. CTpoeHue M (uznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKUE CBOMCTBA HA IPUMEpPE XJI0pa (B3auMOJICHCTBHE ¢ METANIaMH, HEMETAJIaMH, ILEI0YaMu).
Xnoposogopoa. ComnsiHast KUCI0Ta, XMMUUYECKHUE CBOICTBA, MOIy4YeHHE, IpUMEHeHue. JelicTBre XJIopa U XJIOPOBOAOPOJa HA OPraHU3M YEJIOBEKA.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHblE CTelneHH okucieHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEILECTB — KUCIOPOJa U Cepbl. AJUIOTPOIIHBIE MOAU(PUKALIMN KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA CEpBI.
CepoBonopoJi, cTpoeHue, (pu3nuecKkue U XUMHUYeCKue cBOMCTBA. OKCHIBI Cepbl KaK MpPEICTAaBUTENM KUCIOTHBIX OKcuIoB. CepHas KHCIOTa,
¢u3nvecKkre U XMMUYECKHE CBOICTBA (00IIMEe KaK MPECTaBUTEIS KJlacca KUCIOT U crienuduueckie). XMMHUYECKHE PeaKIiy, JISKaIIe B OCHOBE
IIPOMBIIIICHHOTO CIoco0a MoiydyeHus: cepHoil KuciaoThl. Ilpumenenne cepHolt kuciaoThl. Cosu cepHON KHUCIOTHI, KAQUECTBEHHAs PEeaKIMs Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ coeiMHEHU B pUpojie. XUMUYECKOE 3arps3HEHNE OKpYXKaroIllel cpe/ibl COeIMHEHUAMU Cephl (KUCIOTHbIE
TOXK]H, 3arpsiI3HEHNE BO3/1yXa M BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHUS.

OOmass xapakTepucThKa JJIeMEHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpHBIC CTCICHH OKHUCICHUS. A30T,
pacrpocTpaHeHHe B MpUpoje, GU3NYecKue U XUMHUYeckre cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero (Gu3NYecKue U XUMHUYECKUEe
CBOMCTBa, NoJdy4YeHue U npumeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMUYECKUEe CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbI
aMMOHUs1. A30THAas KUCIOTa, € ToJIy4eHHe, PU3NIECKHe U XUMUUECKHE CBOMCTBA (00IIMe KaK MPeCTaBUTENs KJlacca KUCIIOT U crieluduaeckue).
Hcnonb30BaHne HUTPATOB M COJEM aMMOHHMS B KayeCTBE MMHEPAIbHBIX YA0OpeHui. XUMHUecKoe 3arps3HeHHE OKpYKarollell cpezbl
COEIMHEHUSAMH a30Ta (KHUCJIOTHBIE NOXAM, 3arps3HeHHEe BO3AyXa, MOouBbl U BoJo&MOB). Pocdop, amrorponHsle mMoaupukanuu docdopa,
¢usnueckue u xumuueckue cpoictBa. Oxcun ¢ocpopa (V) u docdhopHas kuciaora, PU3MUECKHEe U XHMHUYECKHE CBOMCTBA, IMOIyYEHHE.
Hcnonbs3oBanue pochaToB B Kaue€CTBE MUHEPAIbHBIX YAOOPEHUH.

Oobmass xapakrepuctuka 37eMeHTOB IVA-rpynmbel. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHs. YTIepoJ,
AJUTOTPOMHbBIE MOAM(UKALNK, PACIPOCTpAaHEHHWE B MpHpoJe, (U3MUYECKUe M XMMHUYEecKHe cBoiicTBa. Axacop6mus. KpyroBopor yriepoma B
npupoge. OKcuasl yriepoja, UX (U3NYECKHEe W XMMUYECKHE CBOMCTBA, JEWCTBHE HA >KUBBIE OPraHU3MBI, IOJIyu€HHE M TNPUMEHEHHE.
DKoyoruuecKkue mpodIemMsl, CBSI3aHHbBIE ¢ OKCUI0M yriepoaa (IV), runoresa riio6abHOTO MOTETIEHUS KIIMMAaTa, MapHUKOBBINA A dekT. YrompHas
KHCIIOTa M €€ COoJM, UX (PU3MYecKkrue W XHMMHUYECKHE CBOMCTBA, IMOJydeHHE U TNpuMeHeHHe. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.

IlepBoHauanbHble MOHATHS OO0 OpPraHMYECKMX BEIIECTBAX KAaK O COEJMHEHHUSAX yriepoAa (MeTaH, 3TaH, 3TWIEH, aleTHJIEH, 3TaHoJ,
TJIMIEPUH, YKCYCHas KucioTa). [IpupoiHple HICTOUHUKN YTIIIEBOJOPOOB (Yrob, IPUPOAHBIN ra3, HeQTh), MPOAYKTHl UX NepepadoTku (OeH3UH ),
UX poJib B OBITY U IPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJIOrMUeCKH BaKHBIX BEILECTBAX: )KUPaX, O€JKax, YIIeBOAaX — M UX POJIH B JKU3HU YEJIOBEKA.
MarepuanbHOe €IMHCTBO OPraHMYECKUX U HEOPIraHNYECKUX COCINHEHUH.
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Kpemuuii, ero ¢pusndeckre 1 XuMHYECKHE CBONCTBA, MOTy4YeHHe U puMeHenne. CoelMHeHns KpeMHus B pupoje. Ob1iue npeacTaBieHus
00 oxcuzae kpemuus (IV) u kpemuueBoit kuciore. CHIMKaThl, UX HCIOJb30BaHHE B OBITY, B MPOMBIIICHHOCTU. BaxHeiilue cTpouTeabHbIe
MaTepuabl: KepaMHuKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. [IpobieMbl 0€30macHOr0 HWCIOJB30BAHUS CTPOUTEIBHBIX MAaTCPUATIOB B
[MOBCEIHEBHOMW KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OOpa3I[0OB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIM Ha XJIOPHI-HOHBI U
HaOJI0ICHNE TPU3HAKOB X MPOTEKAHMSI, OIBITHI, OTpaKaromue GU3NIECKUe U XMMHYECKHE CBOMCTBA TAJIOT€HOB U UX COCAMHEHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHANIOB), O3HAKOMJIEHHE C OOpaslamMu XJOpUIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C oOpa3iamMu cepsl U €€
COCIUHEHUSIMH  (BO3MOXKHO  HCIOJBb30BAaHME BHUIEOMATepuanoB), HaONIOJeHHWE TMpolecca OOyrnuBaHUs caxapa TMOJA JeWCTBUEM
KOHIIEHTPUPOBAHHON CEPHOIN KHUCIOTHI, H3y4YEeHHUE XMMHUECKIX CBOMCTB pa30aBICHHON CEPHON KHUCIOTHI, MPOBEACHUE KAUECTBEHHOM peakinu Ha
cynb(ar-uoH W HaONIOJEHHE TNpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3MUECKMMH CBOWCTBaAMH a30Ta, (ochopa W MX COCTUHEHUIH
(BO3MOXKHO HCIIOJIB30BAaHUE BHEOMATEPHAIIOB), oOpa3namMu a30THBIX U (GochopHBIX ynoOpeHui, moiydyeHue, coOMpaHue, pacrno3HaBaHUE U
U3yueHHe CBOMCTB aMMHaka, IPOBEJCHUE KAaueCTBEHHBIX PEaKLUMi Ha MOH aMMOHHUS M (ocdaT-HOH M M3ydeHHE NPU3HAKOB MX NPOTEKAHU,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MeAbl0 (BO3MOXKHO MCIIOJb30BaHUE BHJEOMATEpPHAlOB), HM3y4YeHUE MOeseH
KPUCTAUTMIECKAX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HaAKOMIIEHHE C TPOIECCOM aJcOpPOLMN PacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yIII€M U yCTPOHCTBOM MPOTHBOTa3a, MOJyYeHne, COOMpaHue, paclio3HaBaHue ¥ U3yYeHHE CBOWCTB YIIIEKUCIIOTO ra3a, MPOBeIeHHEe KaueCTBEHHBIX
peakiuii Ha KapOOHAT U CUJIMKAT-UOHBI U M3yueHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHHE C MPOIYKIHUENH CUIMKATHON NMPOMBIIUIEHHOCTH,
peleHre HKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxHele HeMeTamIbl U UX COEAUHEHUS.

MeTaJslibl M MX COeIMHEHUS

OOmiast xapakTepuCTUKAa XMMHUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWU WX TOJIOKEHHs B llepHoauueckoll cCUCTeMe XMMHYECKHX
anemenToB Jl. 1. MenneneeBa u ctpoenusi atomoB. CTpoeHHe MeTaioB. MeTaimnueckasi CBA3b U METAJUINYECKas KPUCTAUINYECKas peréTka.
DNEeKTPOXUMHUYECKUH psii HanpsHKeHUH MeTauioB. Pusndeckre M XMMHUYECKUE CBOMCTBA MeTaysioB. OOmIMe crnocoObl MOoydyeHUs] METaJIOB.
[lonsiTe 0 KOpPpO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTallb, YyTyH, AIOPaTIOMUHUMN, OpoH3a) W HX
MPUMEHEHHE B OBITY U IPOMBITIIICHHOCTH.

[llenounble Metaiiel: monoxkeHue B Ilepuogmueckoit cucreme xumuyeckux siaemeHToB JI. M. MenpgeneeBa, cTpoe€HHE HX aTOMOB,
HaxoxJaeHue B npupojge. dusznueckne M XMMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kanus). OKCUABI U TUAPOKCHIBI HATPHUS U KaJHsl.
[TpuMeHeHMe MET0YHBIX METAUIOB U UX COCTUHEHUH.



[I{eouHO3eMeNbHBIE METAJIBI MAarHUM M KaJlbLMii: nosioxkeHue B Ilepuoguyeckoil cucreme xumuueckux sneMeHToB [[. M. Menneneena,
CTPOEHHE UX aTOMOB, HaxOXJeHUe B mpupojae. Puznueckue U XMMUYECKHE CBOMCTBA MarHus M Kajiplusa. BaxkHellne cCOeIMHEHUs KaJlbLMs
(okcua, ruapokcua, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepmonmnueckoin cucreme xumudeckux siemeHToB JI. M. MengeneeBa, cTpoeHHE aToMa, HAXOXIACHHE B
npupoae. Pusndeckre U XUMHUYECKHUEe CBOMCTBA amoMuHusA. AMpOTEepHbIe CBOICTBA OKCHUIA U TUAPOKCUIA aTIOMUHUS.

Kenezo: nonoxenue B Ilepuognueckoit cucteme xumudeckux aiemeHToB . M. MenaeneeBa, CTpoeHHE aToMa, HaXOXKJIEHUE B MPUPOJIE.
dusnueckre 1 XUMUUECKHE CBOMCTBA kele3a. OKcuIbl, ruapokcuabl u conu xenesa (I1) u sxenesa (I1I), ux cocras, cBoMCTBa U MOJTyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3aMy METAJJIOB U CILIaBOB, UX (PU3MUYECKHMMH CBOMCTBAMMU, H3yUYEHUE PE3YJIHTATOB KOPPO3UU METALUIOB (BO3ZMOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHUIA KalblMig M HATpUs C BOJOM (BO3MOXHO MCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, IMpoIlecca TOPEHUs JKelie3a B KHUCJIOpoJe (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAIIOB), IPU3HAKOB MIPOTEKAHNUS KaYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KaiblMs, aIIOMUHMS, UHKA, xkene3a (1) u xenesa (IID),
meau (II), naGmioeHMe M oOMHUCaHWE TMPOILIECCOB OKpAIIMBaHWS TUIAMEHM HOHAMHU HATPHUS, Kalus U KajbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), CCIeA0BaHNEe aM(DOTEPHBIX CBOWCTB THAPOKCHIA AIFOMUHMS M THAPOKCH/IA IMHKA, PEIIeHNEe SKCIIEPUMEHTAIbHBIX 3a7a4 10
Teme «BaxkHelmme MeTajlibl U UX COCTMHEHUSI.

XuMHus U OKpY:KamoLas cpeaa

BemecTBa u MaTepuanbl B TOBCEIHEBHOM KHU3HU YeloBeKa. be3omnacHoe HCoIb30BaHUE BEIIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBas
MOMOIIIb NP XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYXKarollell cpenpl (mpeaenbHas omycTHMasl KoHIeHTpauus Beumiects, naigee — IIJIK). Poap xumun B
pEIICHUH YKOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

H3ydeHue o0pa3iioB MaTepUaIOB (CTEKIIO, CIIIaBbl METAIIJIOB, TOJIMMEPHBIE MaTePUAIIbI).

Meostcnpeomemnwie ceasu

Peanuzarust MeXTIpeIMETHBIX CBSI3€H MPH U3YYCHUU XUMHH B 9 Kilacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HayYHBIX TIOHITHH, TaK ¥ TIOHITHH, SBISTFONTUXCSI CACTEMHBIMHE JIJISI OT/ICTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TOHATUSA: HAYYHBIA (DAKT, TMIOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CHHTE3, KIACCHU(UKAIUs, MEePHUOTUIHOCTD,
HaOII0IeHNe, SKCTIEPUMEHT, MOICTTUPOBAaHNE, H3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA Y (EKT, TEXHOIOTHS, MaTepUalbl.

®duzmka: Marepusi, aTOM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIWJ, W30TOMNbI, PATHOAKTHUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUN 3apsi,
MIPOBOJAHUKY, MOJYIPOBOJHUKH, IUINEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO0, OO0BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras, pacTBOD,
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PacTBOPUMOCTh, KpUCTAJUITMYECKasi pemETKa, CIUIaBbl, (PU3MYECKUE BEIMYMHBI, CIMHHIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa, sKocucTeMa, MUHEPAIBHBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATCIILHBIC
BCIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpaAIbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIE HCKOITAaeMbIe, TOTUIMBO, BOAHBIC PECYPCHI.



2. IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NIPEIMETA «XUMMUSD»

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE PE3yNbTaThl OCBOCHMS IMPOrPAaMMBI OCHOBHOTO OOIEro 0O0pa3oBaHMs JTOCTUTAIOTCS B XOA€ OOyYeHHS XUMHH B €IUHCTBE
y4eOHOM U BOCHUTATENHHOU JIEATEIHHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUHCKUMU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU
LEHHOCTAMHU, MPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU IOBEACHHS M CIOCOOCTBYIOT IpoIleccaM CaMOMO3HAHMS, CAMOPAa3BUTHUS U
COLIMAIN3aluU 00yJarouXCs.

JIMuHOCTHBIC PE3YNBTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJCTBOBATHCS CHCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAINH U
pacUIMpeHHe OIbITa AESITEIbHOCTU HA €€ OCHOBE, B TOM YMCJIE€ B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEAMIO, IOHUMAHUS 3HAYEHUS] XUMUYECKON
HAYK{ B KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJIETh IOCTOBEPHOW MH(POPMALKE O EPEAOBBIX JOCTHKEHHUIX M OTKPBITHIX MHPOBOI
Y OTEYECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOHCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

MIPEJICTABICHHS O COI[MAJIbHBIX HOPMAaxX U MpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHHWH B KOJUJIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTHU B
OOIIIECTBEHHO TMOJIE3HOM, Yy4eOHO-HCCIIeIOBATEIHCKONW, TBOPUECKON U JPYTUX BHAAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JESTEeIbHOCTH TPH BBIMOJHEHUH Y4EOHBIX, MTO3HABATENbHBIX 3aJ1a4, BBHIMOJIHEHUH XMMHUYECKHUX HKCIEPUMEHTOB, CO3/IaHUHM YYEOHBIX MPOEKTOB,
CTpeMJIEHHs] K B3aMMONOHMMAaHMIO M B3aMMOIIOMOIIM B Ipolecce 3TOH yuyeOHOH AeATeNbHOCTH, TOTOBHOCTU OIICHHMBAaTh CBOE IOBEICHUE U
MOCTYIKU CBOMX TOBApPUIIEH ¢ MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN TOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIECTBE U XUMHUUYECKOM pEaKLMU, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISIOLINE OCHOBY JJIsS HOHUMaHUS CYITHOCTH HAyYHOH KapTUHBI MHUpa, IPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOIBI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOTHOM CPEIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HAIpPaBJIEHHbIE HA IOJYYEHHE HOBBIX 3HAaHMHM MO XUMHH, HEOOXOAMMBIE JJisi OOBSICHEHUs HaOIII01aeMbIX
MIPOLIECCOB U SIBJICHUM, MO3HABaTEIbHOM, MHGOPMAIMOHHON M YUTATENbCKOW KYJIBTYPhI, B TOM YHCJE HABBIKOB CAMOCTOATEIBHOW pabOThI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYpOil, JOCTYIHBIMU TEXHUYECKHUMHU CPEJCTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH M CIHOCOOHOCTh K CaMOOOpa30BaHMIO, IPOEKTHOW U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS 0OyueHUs B AallbHEHIIIEM;

4) popMuUpoOBaHUS KYJbTYPbI 310POBbSI:
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OCO3HaHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 >KM3HHU, OCO3HAHUE
MOCJICICTBUM M HENPUATHE BPEAHBIX NPUBBIUEK (YMOTPEOJICHHsI alKOTOoJisA, HAPKOTHUKOB, KYPECHHS), HEOOXOIUMOCTH COOJIOACHHUS IIPABHUII
0€301MacHOCTH P OOpAICHIH ¢ XHMHYECKUMU BEIIECTBAMHU B OBITY M PEAIbHOH JKU3HH,

S) TpyA0BOT0 BOCIIUTAHMSA:

HMHTEPEC K MPAKTHUYECKOMY M3yUYeHHUIO MPOodEeCcCHil M Tpyaa pa3IMuHOTO POJia, YBAKEHUE K TPYAY U PE3yJIbTaTaM TPYAOBOU JEATEILHOCTH, B
TOM YHCJIE HAa OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUN IO XUMHH, OCO3HAHHBIA BHIOOP HMHIWBUIYaJbHOW TPACKTOPUU MPOAOHKEHUS
oOpa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCIEIIHON
pohecCHOHATEHOM JISATEIILHOCTH U Pa3BUTHUSL HEOOXOIMMBIX YMEHHM, TOTOBHOCTD aJalITHPOBATHCS B MPOPECCHOHAIBHON Cpejie;

6) PK0JI0rHY€eCKOro BOCIINTAHUA:

HKOJIOTMUYECKH Lierecoo0pa3Hoe OTHOILIEHUE K MPUPO/IE KaK UCTOUHUKY JKM3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHHUS, TOHUMAaHUE [IEHHOCTH
3JI0POBOTO U 0€30mMacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3WYECKOMY U ICUXUYECKOMY 30POBBIO, OCO3HAHHE
[IEHHOCTH COOJIOICHUS TIPABHJI OE30TACHOTO MOBEACHUS MPU PadOTE C BEIISCTBAMH, a TAKXKE B CUTYAIUAX, YIPOKAIOIIUX 3OPOBBIO U KU3HU
JTIOJICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHMS, MOJydaeMble MPH HU3YyYCHHHM XUMHH, IJI1 PElIeHUs 3a7ad, CBSA3aHHBIX C OKPYXKAIoUIed MNpupogHOn
CpPEeJIOi, JIJIsl TIOBBIIICHUST YPOBHS KOJIOTHYECKON KYJIBTYPHI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUISCKUX MPOOJIeM U MyTeH WX pelIeHuUs
MOCPEACTBOM METOJIOB XHMHH, JKOJOTHYCCKOTO MBINUICHHUS, YMEHHUS PYKOBOJCTBOBATHCS WM B II03HABATEIHHOW, KOMMYHUKATHBHOW U
COLIMAJIbHOU MPAKTHKE.

METAIIPEIMETHBIE PE3YJIBbTATBI

B cocraBe meranpeaMeTHBIX PE3yIbTaTOB BBIICISIOT 3HAYUMBIC T ()OPMUPOBAHUS MHUPOBO33PEHUS OOIICHAYYHBIC MOHSITHS (3aKOH,
TEOpHs, TIPHUHIIMII, THIIOTe3a, (aKT, CUCTEMa, MPOIECC, IKCIICPUMEHT U JIPYroe.), KOTOPhIE HCIOIB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YUICOHBIX
mpeIMeTax M TMO3BOJISIIOT Ha OCHOBE 3HAaHWM M3 JTHUX MPeAMETOB (OPMHpOBATh MPEACTABICHHWE O IEJIOCTHOW HAaydyHOU KapTHHE MUpa, U
yYHHUBEpCaIbHbIE yueOHbIE AeHicTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIATUBHEIE), KOTOPHIE 00eCIednBaloT (()OPMUPOBAHUE TOTOBHOCTHU
K CaMOCTOSITEIIPHOMY IIJIAHUPOBAHHUIO U OCYIIIECTBIICHHUIO YICOHOM IeATeTbHOCTH.

ITo3HaBaTeIbHBbIE YHHBEPCAJTbHBIE YUeOHbIE NelCTBHUS

ba3oBble Jornyeckne aeMcTBUA:

YMEHHUSI UCTIONIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIICHUS TIPU OCBOSCHUH 3HAHUN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHITUN (BBIICIATH X
XapaKTepHbIe MPU3HAKH, YCTAHABIUBATH B3aWMOCBS3b C JAPYTUMHU MOHATHSIMH), UCIONH30BATh MOHATUS JIJISI OOBSCHEHUS OTIENbHBIX (PAKTOB U
SIBJICHWH, BBIOMpATh OCHOBAHMSI M KPUTEPUHU ISl KIACCH(PUKAIMK XMMHUYECKHX BEIIECTB W XMMHUYECKUX PEaKIUi, YCTaHABIWBATh MPUYUHHO-
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CIIEJICTBEHHBIC CBS3M MEXAY OOBEKTaMU W3YYEHHUsS, CTPOUTH JIOTUYECKUE PACCYKIACHHUS (MHIYKTUBHBIC, ACIYKTHUBHBIC, MO aHAJOTUH), JEJIaTh
BBIBOJIbI U 3aKJIIOUYEHUS;

yMEHUE IMPUMEHATh B IIPOLIECCE TMO3HAHUS TMOHATUA (MPEAMETHbIE M METalpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH,
UCIOJIb3YEMbIE B XHMHH, TPeOOpa3OBbIBATh MIUPOKO IPUMEHSEMbIE B XUMHH MOJCIbHBIC NPEICTABICHUS — XUMHUYCCKUU 3HAK (CHMBOJ
JJIeMEHTa), XUMHYeckas ¢GopMylia MU ypaBHEHHE XUMHUYECKOW peakIHH — IpPH pelIeHWH Y4eOHO-MO3HABATEIbHBIX 3a/]ad, ¢ Y4ETOM STHUX
MOJIETIbHBIX TPEACTABICHUI BBISBIATH W XapaKTEPU30BaTh CYIIECTBEHHBbIC MPU3HAKM H3Y4YaeMbIX OOBEKTOB — XHUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CJICIICTBEHHBIC CBA3M M IMPOTHUBOPEUUS B HM3Y4aeMbIX TMpOIleccax U
SIBJICHUSIX.

Ba3zoBble uccienoBarenbckue 1elCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABIIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TaKKe€ B KaueCTBE OCHOBBI 1S (hOPMUPOBAHHUS
TUIIOTE3bI 110 TPOBEPKE MPABMIIBHOCTU BHICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE ONBITA IO IIAHUPOBAHUIO, OPTraHU3AlMUd M TPOBEIACHHUIO YYCHWYCCKUX DKCIEPHUMEHTOB, YMECHHE HAOIIOIATh 32 XOIO0M
Mpolecca, caMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, (popMynHpoBaTh 00OOIIEHUS M BBIBOIBI MO Pe3yibTaTaM MPOBEIEHHOTO OIBITA,
WCCJIETIOBAHMS, COCTABIIATh OTUET O MPOJIENaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHUE BBIOMpPATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH WHOOPMAIUIO PA3TUYHBIX BUJIOB W (OPM MPEICTABICHUA, MOIYYaEeMYyIO U3
pPa3HbIX MCTOYHUKOB (HAy4HO-TIOMYINSApHAs JIUTEpaTypa XUMHYECKOTO COJEp:KaHWs, CIpaBOYHBbIE TOcoOUs, pecypchl MHTepHEeTa), KpUTHUECKH
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAILIHIO;

yMEHHUE TMPUMEHSTh Pa3IMYHbIE METOJIbI U 3alPOCHI MPU MTOUCKE U 0TOOpe MHGOPMAIIMN U COOTBETCTBYIOIINUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUST YY€OHBIX W TO3HABATEIbHBIX 3aJad OMPENETIEHHOTO THUIA, MTPHUOOPETEHHE OMbITa B OOJACTH HCIOIB30BaHUS WH()OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBIaleHUE KYIbTYypOil aKTUBHOTO HCIIOJIb30BAHUSI PA3IMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSITEIHHO BBIOUPATH
onTUMabHYI0 (hopMy mpencTaBieHus MHPOPMAIMN U HUIUTFOCTPUPOBATH PEIIaeMble 33aJla4d HECIOKHBIMH CXEMaMH, JuarpamMmMmamu, JIpyruMu
dhopmamu rpadUKu ¥ UX KOMOUHAIIMSIMU;

yMEHHE WCIOJb30BaTh M aHAJU3UPOBATh B TMpoIecce YYeOHOW H HCCIEAOBATEIbCKOM JEATENHPHOCTH HWH(MOOPMAIMI0O O BIUSHUU
MIPOMBIIIJIEHHOCTH, CETTLCKOTO X034MCTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPY KAIOLIEH MPUPOTHON CPEIbI.

KoMMyHnKaTuBHBIE yHUBEpPCaAJIbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUS 3a/1aBaTh BOMPOCH! (B X0/e Auanora u (WIin) AUCKYCCHH) MO CYIIECTBY 00CYXIaeMoil TeMbl, (hOpMYITHPOBATh CBOU MPEIOKCHHUS
OTHOCHUTEJILHO BBITTOJIHEHUS TIPETIOKEHHOMN 3a/1auu;
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YMEHHUSI TIPEACTABIATH MOJyYEHHbIE Pe3yIbTaThl O3HABATENBLHOM JESATEIbHOCTH B YCTHBIX U MHCbMEHHBIX TEKCTaX; JeNaTh MPE3CHTALIUI0
PE3yNIbTaTOB BBIMOJIHEHUSI XUMUYECKOTO SKCIIEpUMEHTa (J1abopaTOPHOrO OMbITa, JaOOPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB BELIECTB,
y4e0HOTO0 MPOEKTa);
YMEHHUSI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW MO3HABATEIBHON M MCCIEI0BATEIbCKON JAEATEIBHOCTU MPH PELICHUU
BO3HHUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIAaCOBAHMS MO3UIMUI (00CYXIeHHUS, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI»,
KOOpIMHAIIMSI COBMECTHBIX JIEUCTBUH, OIIpe/ieJICHHEe KPUTEPUEB 110 OLIEHKE Ka4yecTBa BBIITOJIHEHHOUW pabOThI U APYyTHUE).
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:
YMEHHE CaMOCTOSITEJIbHO OINpPEAEATh LEAN ACSITEIbHOCTH, IJIAaHUPOBATh, OCYILECTBIATh, KOHTPOJHMPOBATb M IPU HEOOXOAUMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpaTh Haubosiee >(PQPEeKTUBHBIE CHNOCOOBI pelIeHUs Y4eOHBIX M MO3HABaTENIbHBIX 3ajad,
CaMOCTOSITENILHO COCTABIIATh MIIM KOPPEKTUPOBATH MPEAIOKEHHBIM alrOpUTM JISHCTBUI MPH BBIMOJHEHUH 33JaHUI ¢ YYETOM MOTYYEHUS] HOBBIX
3HaHUNA 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKIUSAX, OLEHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yjbTaTa 3asBJICHHOW LI€JH, YMEHHUE
HCIO0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/IjlaraéMble B YCIIOBUU 3aJaHUM.
INPEIMETHBIE PE3YJBTATHBI
B cocraBe mnpenMeTHBIX pPe3ylbTAaTOB IO OCBOEHHUIO O0S3aTEIBHOIO COAEP)KAaHUS, YCTAaHOBJIEHHOTO JaHHOW denepanbHOi paboueit
[IPOrpaMMoOii, BBIJENIAIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI JEMCTBHM, crenupuyeckue A MpeIMeTHOU
o0nactu «XuMUA», BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETaluy, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX M HOBBIX CUTYaIUsX.
K konmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh COPMUPOBAHHOCTH y OOYUAIOLTUXCS
YMEHUN:
® pPAaCKpbIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO,
cMech (OHOpOJIHAS U HEOJHOPOAHAs), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJs XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJSPHBI O00BEM, OKCHUJ, KUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKHUCICHHS, XMMHUYECKas peaklus, KiacCUu(PUKAIUs peakiuil: peakIMi COCIUHEHHS, PEeaKIUH
Pa3TOKEHUs, PEaKIMU 3aMEeIlEeHUs, PEaKiuu OOMeHa, dK30- U DHAOTEPMUUYECKUE PEaKIMH, TErIoBON 3(DdeKT peakiuu, sapo aroma,
AJIEKTPOHHBIN CIOW aToMa, aTOMHAasi OpOUTaJb, paJlyC aTOMa, XUMUYECKasl CBS3b, MOJISIpHAS U HEMOJSpHAsi KOBAJIEHTHAs CBS3b, HOHHAS
CBSI3b, HOH, KATHUOH, aHWOH, PaCTBOP, MaccoBasi J10J1s1 BellleCTBa (MPOLIEHTHAs KOHIEHTPALUs) B pacTBOPE;

® JUUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHYECKUX TOHSATAH W TMPUMEHATh OTH TIOHSATHS TIPU ONHCAHUU BEUIECTB MU HX
MPEBPAILICHUI;

® ICIIOJI30BAaTh XMMHYECKYIO0 CUMBOJIMKY JJIsl COCTaBlIeHUs! (OpMYJT BEHIECTB U YPAaBHEHUN XUMUUYECKUX PEaKLIUit;
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® OMpeneNniaTh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTEIICHb OKHUCICHHUS SJIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
MPUHAIICKHOCTh BEIIECTB K ONpPENeIEHHOMY KJIACCy COCIUHEHUH Mo (opMyrnaM, BUA XUMHUYECKOH CBSI3M (KOBAJICHTHAs U MOHHAs) B
HEOPraHNYeCKUX COCTUHEHUSX;

e packpsiBath cMmblci [lepuoguueckoro 3akona [l. 1. MenzeneeBa: 1eMOHCTPUPOBATh IIOHUMAHHE IIEPUOAUIECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB OT UX IOJIokeHHs B Ileproauueckoil cucteme, 3aKOHOB COXPAHEHUsI MacChl BELIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOIaJipo;

® OIHUCHIBATh U XapaKTepH30BaTh TaOIMuHyI0 (opmy [leproanyeckoit cucreMbl XMMUYECKHX 3JIEMEHTOB: pa3jivyaTh MOHITUS «TJIaBHAs
noarpynmna (A-rpynma)» u «mobounas noarpynna (b-rpymma)», maibie U OONBIINE TEPHUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIC
umerorcss B Tabmuue «llepuoanueckas cucrema xumuyeckux 3iemeHToB JI. VM. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMMYECKHMX 3JIEMEHTOB (COCTaB U 3apsAl sA1pa, oOllee YUCIIO 3JIEKTPOHOB U paclpelielleHue UX IO 3JIEKTPOHHBIM
CIIOSIM);

e KJaccu(UUUPOBATh XMMUYECKHUE HJIEMEHTBI, HEOPraHUUECKUE BEILECTBA, XMMUYECKHE PEeaKLUu (110 YUCIY U COCTaBy y4acTBYIOIIMX B
peaKIMU BEIIECTB, 110 TEIUIOBOMY 3G (heKTy);

® XapakTepu3oBaThb (ONHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAas OMMCAHUE IMpPHUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

® IIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAaue€CTBEHHOIO COCTaBa, BO3MOYKHOCTH IPOTEKaHUS XHMHYECKUX
MIPEBPALIEHUH B pAa3JIUYHBIX YCIOBUSX;

® BBIYUCIIATH OTHOCHUTENIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MacChl BEIECTB, MACCOBYIO JIOJNIO XMMHMYECKOIO 3JIeMeHTa Mo (opmyie
COEIMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW peaKIuy;

® [PUMEHATh OCHOBHBIC ONEpallMd MBICIUTEILHONW JEATENIbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 000OIIeHHe, CHUCTeMaTH3allHIo,
KJIaCCU(UKALIMIO, BBISIBJICHHE TNPUYMHHO--CIEACTBEHHBIX CBSI3€il — Ui H3y4eHHs] CBOWCTB BEUIECTB M XHUMHUYECKUX peakiui,
€CTECTBEHHO-HAYYHbIE€ METO/IbI TO3HAHUS — HA0JI0/IeHUE, U3MEPEHNE, MOJIEINPOBAHNE, IKCIIEPUMEHT (peaibHbI U MBICICHHBIN);

e cJenoBaTh MpaBUJIaM IMOJIb30BAHUS XMMMYECKOM MOCcyAoid M JabopaTOpHbIM 00OpYAOBAHHMEM, a TakXKe IpaBuiIaM oOOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMH IO BBITOJHEHHIO JJAOOPATOPHBIX XMMHUYECKHX ONBITOB IO IMOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOPOAAa M KHUCIOPOJA), MPUIOTOBIECHHIO PAaCTBOPOB C OMpEAETIEHHON MaccoBOMl Jojieil pacTBOPEHHOIO
BELIECTBA, MJIAHUPOBATh M MPOBOJUTH XMMHMUYECKHE HKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
WHIIUKATOPOB (JTakmyc, (heHoadTaaeuH, METHIOPAHK U IPyTHe).

K xonny oOyuenus B 9 kjacce ImpeIMETHBIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh C(HOPMUPOBAHHOCTH y OOYHAIOLIUXCS

YMCHMM:
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PacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX IMOHATUI: XUMUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BELECTBO, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATENIbHOCTD, CTEIIEHb OKUCIEHMSI, XUMUYECKasl peaKlusl, XMMHUECKasl CBsI3b, TEIJIOBON
3G deKT peakuuu, MOJIb, MOJSPHBIA O0BEM, PacTBOpP, IJIEKTPOIMTHI, HEIIEKTPOJIUTHI, HJIEKTPOJIMTUYECKAs AMCCOLMALMS, PEaKIUU
HMOHHOr0 OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBECUE, OOpaTHUMbIE U HEOOpATUMbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKIyu, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBIICHHE, aJNIOTPOIHUS, aM(pOTEpHOCTh, XUMUYECKasi CBSA3b (KOBaJICHTHAs,
HMOHHAsl, METaJUINYECKasi), KpUCTAJUIMUECKas pelérka, KOppo3Hsi METAJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOM pPEAKIUH, MPEAEIbHO
nonycrumas koHuentpauus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATUH M NPUMEHATh ATH MOHATUS NpPU ONMCAHMM BELIECTB U MX
MpEeBpaIlCHU;

UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYII BELIECTB U YPaBHEHUM XMMHUYECKUX PEaKLUii;

OIpE/EIATh BAJEHTHOCTh M CTENEHb OKUCIEHMSI XMMUYECKHX 3JEMEHTOB B COEIMHEHHUSAX DPA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh
BEIIECTB K ONpE/eNEHHOMY KJIacCy COE€IUHEHUH 1o (opMmyiaM, BUJ XUMHUYECKOH CBS3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COEAMHEHMSX, 3apsii MOHa MO XUMHUYECKOW (opmylie, XapakTep cpelbl B BOJHBIX pacTBOpaXx HEOPraHMYECKHX
COEIMHEHMH, TUIl KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona /I. . MenneneeBa u 1eMOHCTPUPOBATh €0 IOHUMAaHUE: ONUCHIBaTh U XapaKTEPU30BaTh
tabinunyo Qopmy Ileproguueckoir cucTeMbl XMMHMUYECKHUX 3JIEMEHTOB: pa3iuyarh IMOHATHUS «TJaBHas noiarpynmna (A-rpynma)» u
«moboynHast noarpynmna (b-rpynma)», mMansie u O60JbIINE MEPUObI, COOTHOCUTH 0003HAYEHMsI, KOTOPbIE HUMEIOTCS B MEPUOUYECKON
TabIuIle, C YMCIOBBIMU XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz Apa, o0llIee YUCIIO JIEKTPOHOB
U pacipeesieHue UX 1o 3JIEKTPOHHBIM CII0SIM), OOBICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U MX COEAMHEHUM
B IIpeJieax MabIX EPHOJIOB U IVIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCcu(UIIUPOBATh XMMUYECKHE AJIEMEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMUUYECKHE PEaKIMU (TI0 YUCIIy U COCTaBY YYacTBYIOLIUX B
peaxkiuu BElIeCTB, MO TEII0BOMY 3 (EKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME M CHenMPUUEeCKHMe XUMHYECKHE CBOMCTBAa MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEpKIas
OIMCaHNEe IPUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

COCTABJISITh YPABHEHUS JJIEKTPOJIUTHYECKON IUCCOIUALMN KUCIOT, IIEJ0YEH U COJIEH, NOJIHBIE U COKpAIlEHHbIE YPAaBHEHMS PEaKIMil
MOHHOIO OOMEHa, ypaBHEHHS peaklui, MOATBEP)KIAIOIIMX CYIIECTBOBAHHE T'€HETUYECKOW CBSI3M MEXJY BEIIeCTBAMU Pa3IMYHbIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIINTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIUil TOCPEICTBOM COCTABJIEHUS JEKTPOHHOT0 OaaHca 3TUX pPeaKLuii;
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IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTH IPOTEKaHMsSI XUMHYECKHX IPEBpAIICHUN B
Pa3INYHbIX YCIOBUSIX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJII0O XMMHUYECKOTO 3JIEMEHTa Mo (GopmyIe
COEMHEHMS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIUH;

coOIoaTh IMpaBUiIa I0Jb30BAHUS XUMMYECKOM IOCYyIoH M J1a0OpaTOpHBIM OOOpYIOBAaHHEM, a TaKXKe IpaBUiIa OOpAILICHUS C
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSAMH IO BBIIOJHEHHIO JJAOOPATOPHBIX XMMHUYECKHX ONBITOB 10 IMOJYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U yTJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKIMH, NOATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUJI-, OpPOMUI-
, voaun-, kapOoHaT-, Qocdar-, cuiIMKar-, cyiabdar-, TMIPOKCUA-UOHBI, KAaTHOHbl AMMOHHS M MOHBl M3Y4YEHHBIX METaJUIOB,
MIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHOW AEATENIbHOCTH — aHajdM3 M CHHTE3, CpaBHEHUE, 000OLIeHHe, CUCTeMaTH3allMIo,
BBISIBJICHHE NPUYMHHO-CICJCTBEHHBIX CBS3€M — JUISl M3YyUEHUS CBOMCTB BEUIECTB M XMMMUYECKHUX PEAKIHM, €CTeCTBEHHO-HAYYHbIE
METO/IbI O3HAHUS — HAOJII0/IEHHEe, U3MEPEHHE, MOJISTUPOBaHHE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIH).
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3. TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
KosuyecTBO 4acoB
Ne HaumenoBaHue pa3jieioB U JyekTpoHHbIe (U(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakriecikue o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE OHATHS
Xumusa — BakHas 00J1aCThb
11 €CTECTBO3HAHUS U 5 0 ) bubnuorexa [JOK
MPaKTUYECKON JIeATETHbHOCTH https://m.edsoo.ru/7t41837¢
YyeJoBeKa
12 BemntecTBa 1 xumMmdeckue 15 ) 0 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Bosnyx. Kucnopona. [lonsarue 6 0 0 bubnnorexa [JOK
00 okcumax https://m.edsoo.ru/7t41837¢
29 Bonopoa.llonstue o kucnorax g 0 | bu6nmoreka [JOK
1 COMAX https://m.edsoo.ru/7t41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 ] | bu6mmoreka [JOK
OCHOBaHHUX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 1 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX COEANHEHUN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIHH
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[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema

bubmuoreka [JOK

3.1 XUMHUYECKUX 31eMeHToB /l. U. 7 1 https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
12| Omermemn ; 1 bimorera LIOK
' https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIHH
bubmuorexa [JOK
Hroro mo paszeity 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 Bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 63 6

[NPOTPAMME
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9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
[ToBTOpeHue U yriaydieHne 3HaHu| bubnuoreka [IOK
1.1 5 1 0
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 2 | | bubnnorexa [JOK
) XHMHYECKUE peaklluy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
1 OO0mas XxapakTepuCcTUKa XUMHUUECKIX 4 0 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
06
22 oneeron VIA-rpyma, Cepa et 6 1 o bubmoreralloK
) PYHIEL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
s | S | 1 ;oo
) DIICMEHTO PYIHRBL ASOT, HOCROp https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bub. OK
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2 nomorexa L

KPEMHUU U UX COCIUHECHUS

https://m.edsoo.ru/7f41a636
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Uroro no pazgeny 25
Pa3nen 3. MeTa/JIbl M MX CO€AMHEHUS
31 06 N 4 bu6nmmoreka [IOK
’ HIHE CBOMCTRA METILIon https://m.edsoo.ru/7f41a636
39 B N 16 bubnunoreka LIOK
. AKHEHIIME METAJUIbl K MX COCIUHEHUS hitps://m.cdsoo.rw/7f412636
Hroro no pazueny 20
Pa3nes 4. Xumus n okpy:kawomasi cpeaa
41 B 3 bubmuoreka [{OK
. €IIeCTBA U MaTEPHAJIbI B KU3HH YEIIOBEKA hitps://m.cdsoo.ru/7f412636
Hroro no pazgeny 3
P 3 bu6nunorexa LIOK
CICPBHOE Bpett https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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(IIpunoxenue k padboueil nporpaMmMe y4eOHOro npeamera « XuMus»)

YTBEPXIEHO:
[Tpuka3 Ne263 ot 31.08.2023 r.

HupekTop

bapamikuna FO.A.

H3meHeHust yTBEpKICHBI
ITpuxazom Ne 339 ot 12.10.2023 r.

[upexrop

IHOYPOYHOE IIVIAHUPOBAHUE

IJis 8 kj1accoB

bapamikuna 10.A.

KoaunuecTBo yacoB

JJleKTpoHHbIe UG pOBbIE

Ne Jlata
Tema ypoxa Kontpoabnble IIpakTHueckue oOpa3oBaTe/IbHbIE
n/n Bcero M3ydeHus
padoThI padoTbI pecypcbl
HHCTpyKTaX 1O OXpaHe Tpyaa JUis
oOyJarIuxcs  OpU  HPOBEICHUH
3aHATUI B KaOMHeTe XuMuu . [Ipenmer 1 0 0 bubnnorexa [IOK
XAMUUA. Poiap XUMHM B  KW3HHU https://m.edsoo.ru/ff0d210c
yenoBeka. Tena u BelecTna
TTousTue o MeTomax MO3HAHUS B | 0 0 bu6mmoreka [IOK

XUMHNH

https://m.edsoo.ru/ff0d227¢e
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HNHcTpykTaxk 10 oOXpaHe Tpyda st
oOydaromuxcst  mpu  pabore  Co
CTEKJISIHHOM XWUMHYECKOM IOCYyIOU H
OPYTUMHU  W3ACIUSAMH M3  CTEKJA.

bubmuorexa [JOK

3 [Ipaktuyeckas padora Ne 1 «lIpaBuia 0 hitps://m.edsoo.ru/ff0d23dc
paboTel B JabopaTopud MW TMPUEMBI
oOpareHus c 1a00paTOPHBIM
000pyIOBaHUEM
4 Yuctele BemecTBa U cMecu. CIocoOb! 0 bu6mmoreka [IOK
pasneneHusi cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 <<II’)asz[eJIeHI/Ie cﬁeceﬁ (Ha mpumepe 0 bubmorexa IOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU MTOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI. XMUMHUYECKUI 0 bubnnoreka [JOK
JJIEMEHT. https://m.edsoo.ru/ff0d2a6¢
7 3HaKu (CUMBOJIbI) XUMHUYECKUX 0 bubnnorexka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 0 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 3aKO0H IOCTOSIHCTBA COCTaBa BEIL[ECTB. 0 bu6mmorexa [IOK
Xumunyeckas popmyia. https://m.edsoo.ru/ff0d2eae
10 BaneHTHOCTE aTOMOB XMMHUYECKHX 0 bu6mmorexa [IOK
AJIEMEHTOB https://m.edsoo.ru/ff0d2d50
1 OTHOCHUTENbHAs aTOMHAs Macca. 0 bubnmnoreka [JOK
OTHOCUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast JoJIsI XUMHYECKOTO 0 bu6mmoreka [IOK

9JICMCHTA B COCIMHCHHUHU

https://m.edsoo.ru/ff0d350c
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KomnnuectBo Bemectsa. Moib.

bu6mmoreka [IOK

13 MousipHast macca 0 https://m.edsoo.ru/ff0d5230

14 Pacuetsl mo hopmynaM XUMHUYECKUX 0 bubmuorexa [JOK
COEINMHEHUN https://m.edsoo.ru/ff0d5708

s du3nYecKre U XMMUYECKHUE SBICHUS. 0 bubmuorexa [JOK
XUMHYECKask peaKLMs https://m.edsoo.ru/ff0d37fa

16 [Ipu3Haku U ycioBUS IPOTEKAHUS 0 bubnnoreka [JOK
XUMHUYECKUX PEeaKIMi https://m.edsoo.ru/ff0d3al6
Krnaccudukanusa Xumuueckux

17 peaKI_II/IIgI) (coeHL[I/IHeHI/I;I, pa3JIoKEeHUS, 0 bubmorexa IOK

https://m.edsoo.ru/ff0d3f34
3aMeIIeHHS, OOMeHa)

13 3aKOH COXpaHEHHUs MaCChl BEIIECTB. 0 bubnuorexa [JOK
XUMUYECKUE YPABHEHMUSI https://m.edsoo.ru/ff0d3b88
Brluucnenune maccel, KOJIUYECTBA

19 BEILIECTBA 10 YPABHEHUAM 0 bubnnoreka [JOK
XUMHUYECKUX peakuuid. O6001enre u https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3aINsI 3HaHUH
KonTponbnas padora Nel

20 «HepII;OHa‘IaHBI;LIe XUMUYECKHE bubmorexa HOK
OHATHSY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmechk razos. Cocrtas

21 1303;;,;& Kucnopon — snement u 0 bubmorexa HOK

https://m.edsoo.ru/ff0d448e
npoctoe Beectso. O30H
OuU3NYECKNE U XMMUYECKUE CBOMCTBA
22 KHCIopo/ia (peakiiuyu OKUCIICHUS 0 bubmorexa HOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
3 CriocoObI ToTy4eHUsT KHCIIOPOa B 0 bubmuoreka [JOK

1abopaTopuu U MPOMBIIUIEHHOCTH.

https://m.edsoo.ru/ff0d497a
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[Ipumenenue kucmopoa

TemnoBoit 3¢ ekt xumuaeckoit
peakiuy, IOHATHE O

bu6mmoreka [IOK

24 TEPMOXUMHUYECKOM YPaBHEHHUHU, IK30- 0 https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUAX
TomnuBo (HedTh, yroyib U METaH).
25 3an$I3H€I§Heql;03I[yyl;(a, CITOCOOBI iro 0 bubmorexa HOK
https://m.edsoo.ru/ff0d4c4a
MIPeI0TBPALCHUS
NuctpykTak mo oxpaHe Tpyda majs
oOyuaromuxcst mpu  pabore  co
CTEKJISIHHOM XWUMHYECKON IOCYyIOU H
26 OPYTUMH  W3JICNHSIMH W3 CTEKIa 0 bubmmorexa LIOK
Tlpaxtuueckast pabora No 3 https://m.edsoo.ru/ff0d4ae2
«[lonydyenne u cobupanue KUCIOPOJa,
H3YyYEHHUE ETO CBOMCTB)
7 Bonopox — anemeHT u npocroe 0 bubnuotexa [JOK
BeulecTBo. Haxoxnenue B mpuposne https://m.edsoo.ru/ff0d4dd0
)3 dusznyeckne U XUMHUUECKHE CBOMCTBA 0 bu6mmoreka [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
79 Crioco0bI TToTy4eHus1 BOAOPO/Ia B 0 bubnuotexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
NHcTpykTaxk mo oxpaHe Tpyda mis
oOyJaroruxcsi  mpu  pabotre  co
30 CTEKJISTHHOM XWUMHUYECKOW TMOCYyAOd H 0 bubnuotexa [JOK

IPYTMMHM  U3LEIUAMM U3 CTEKIa.
[IpakTuueckas pabora Ne 4
«[lonydyenne u cobupaHue BOJOPOJA,

https://m.edsoo.ru/ff0d4{42
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HU3YUYCHHUEC €TO CBOMCTB»

31 [ToHsiTHE O KUCIIOTAX U COMSIX 0 brbmiorexa OK
https://m.edsoo.ru/ff0d50d2
HNHcTpyKkTaX 1O oxpaHe Tpyda s
00yJaroImXxcst npu MIPOBEICHUH
3 3aHATHI B KaOHMHETE XUMHH. 0 bubmmoreka [IOK
Mousipeblii 00bEM  Ta30B.  3aKoH https://m.edsoo.ru/ff0d542e
ABorazipo
Breruuncienns o0néMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOMY 0 Bubmmorexa LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra30B 110
34 YpaBHEHUIO PEaKIIMN Ha OCHOBE 0 Bubnmorexa LOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIIICHUN Ta30B
35 du3nyecKkre 1 XMMUYECKHUEe CBOMCTBA 0 bu6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [TonsTHe 00 0 bubmuoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 Hacruimennrsle 1 HeHaCHIIIEHHBIE 0 bu6mmorexa [IOK
pacTBOpbl. MaccoBas 10J1s BelecTa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTrueckas padota Ne 5
18 «IIpuroroBiieHre pacTBOPOB C 0 bubmuotexa [JOK
ornpeAenéHHON MaccoBOU Jomeit https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBAY
39 Kontponbnas padota No2 «Kucnopon. bu6mmoreka [IOK
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Bonopoa. Boga»

Oxcupl: cocTaB, KIaccupUKaIs,

https://m.edsoo.ru/ff0d6342
bubmuorexa [JOK

40 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHune u XUMHUUYECKHE CBOMCTBA
41 e yOq ocHo 0 bubmuorexa [JOK
HCIIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHHUA: COCTaB, KJIaCCH(pUKAIIHS, bu6mmoreka [IOK
42 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHUYECKUE CBOMCTBA 0 bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukanms, bu6mmoreka [IOK
44 0
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA 0 bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 é peaie) P 0 bubmuorexa [JOK
CIIOCOOBI MMOJTYYCHHS, XUMHUUYECKHE
Ny i https://m.eds00.ru/00ad9474
CBOMCTBa
HNHcTpykTak mo oxpaHe Tpyda mais
oOyvaroruxcsi  mpu  pabotre  co
CTEKJISIHHOM XWUMHUYECKOM IIOCYyIOW H
OPYTUMU  M3JENHUSIMU U3  CTEKIIa Bubmorexa [TOK
47 0
IIpaktuyeckas pabota Ne 6. Pemenue hitps://m.edsoo.ru/00ad9b7c
AKCIEPUMEHTANIbHBIX 3a/lad 10 TeMe
«OCHOBHBIC KJIACChl HEOPTaHUYECKUX
COCITMHCHUI
43 I'eneTnueckas cBsi3b MEXKy Kilaccamu 0 bu6mmoreka [IOK

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/00ad9a50
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O0001IeHrEe U cUCTEMaTU3 AU

bu6mmoreka [IOK

49 0
3HaHUI https://m.edsoo.ru/00ad9cb2
K 6ota Ne3 "O
o | Kot M3 Ocsms
R' https://m.edsoo.ru/00ad9ela
COeTMHEHU I
IT
51| smamece sennon, T 0 borer LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
n o
epUOMYECKUN 3aKOH U BuGmiorexa LIOK
52 [Iepnonnueckas cucTeMa XMMUYECKUX 0
https://m.edsoo.ru/00ada52c
anemeHToB 1. 1. Menaeneena
53 [Iepuonapl, rpyImsl, TOATPYIIILI 0 Bubmmorexa LHOK
PHOZBL, TPYIIEL TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 0 bubnmnorexa [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
C 0
TPOCHHE IIEKTPOHHBIX O onoquv Butmorexa LOK
55 aToMoB 35ieMeHToB [leproauueckoit 0
https://m.edsoo.ru/00adabbc
cucteMmsl /[. . MennaeneeBa
XapakTeprucTuKka XMMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B 0 bubnuotexa [JOK
[lepuoanueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHSI HAYKU U TIPAKTUKH. J]. 0 bubnuorexa [JOK
N. MenneneeB — yu€HbIN, TIeAaror u https://m.edsoo.ru/00ada96e
IpaX<TaHuH
53 Xumuueckas 0 bubmuoreka [JOK

CB$13b.DJIEKTPOOTPULIATEIBLHOCTD

https://m.edsoo.ru/00adaab8
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dTOMOB XUMHYCCKHX DJICMCHTOB

59 Honnas xuMu4ecKkas CBA3b 0 bubmiorexa HOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XuMHYECKas 0 bubmumorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenomnsipas 0 bubmuorexa [JOK
XAMHUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneH, OKHCIICHS 0 https://m.edS(I)_f).ru/OOadaCZS
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 0 bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 0 Bubmmorexa LOK
https://m.edsoo.ru/00adb076
KonTponbnas padorta Ne4
65 Eﬁiﬁ;ﬁﬁ:ﬁig z;j:;);aHXHMH‘{eCKI/IX bubmorexa HOK
senenton JL, W, Merereesa, https://m.edsoo.ru/00adb486
Crpoenue atoma. XUMHUECKasi CBA3b)»
66 O06001IeHre U CUCTEMATU3AIIHS 0 bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00adb33c¢
67 O06001IeHNe U CUCTEMATU3AIIHS 0 bubnuotexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
68 O060061IeHre U cucTeMaTH3alus 0 bubnmnoreka [JOK

3HAHUH
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YTBEPX/IEHO:
IIpuka3 Ne263 ot 31.08.2023 1.

Jupekrop bapamikuna 10.A.

V3meHeHust yTBEpKICHBI
[Tpukazom Ne 339 ot 12.10.2023 r.

Hupekrop bapamikuna 10.A.

INOYPOYHOE IINIAHUPOBAHUE
(Ilpunoxenue k padoueil mporpaMMe y4eOHOro npeamera « XuMus»)
A8 9 kiaaccos

KoanuyecTBo 4acoB

DJleKTpoHHbIe UG pOBbIE

Ne Jlara
Tema ypoka Konrtpoabnubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUs
padoThI padoTsI pecypcbl
HNHcTpykTax mo oxpaHe Tpyda s
oOyyaroluxcsi MpH  MPOBEIECHUU
3aHATUH B KaOWHETE XUMHH
Tepuoauueckuit 3aKOH. 1 0 0 bu6mmnorexa IIOK
HepI/IOI[I/IquKaﬂ cUcCTEMA httDS://m.edSOO.m/Ooadbsge
XuMuueckux  anementos . .
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH 1 0 0 bubmuoreka [JOK

CBOMCTB XMMHYECKHUX 3JICMCHTOB

https://m.edsoo.ru/00adb6b6
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MEPBBIX TPEX MEPUOJIOB

3 Bupl XuMudeckoi CBSI3U U THIIBI 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
4 Krnaccudukanus 1 HOMEHKIATypa 0 bubmmoreka [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
Kontposnbnas padora Nel
5 «IToBTOpEHNE OCHOBHBIX Pa3/ICIIOB
Kypca 8 kiacca»
Kiaccudukanms XuMuaeckux bu6mmoreka [IOK
6 . 0
peaKkuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0O
ITonsTue 0 CKOPOCTH XUMHUYECKOU
7 ca o p © 0 roMOre 0 bu6mmoreka [IOK
kuun. [ToHsTHE 0 TOMOT€HHBIX U
P https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEaKIIMIX
IToHsaTHE O XUMHYECKOM
aBHOBecHU. PaKTOPLI, BIUSIOIINE
8 pa CKOpOC Sc OH pea 0 bubmorexa [TOK
Ha CK Th XUMAYECKON KLU
P P https://m.edsoo.ru/00adc28c
1 TIOJIOKEHNE XUMHUIECKOTO
paBHOBECHs
OKuCIUTENBHO- bubnmnorexa [JOK
9 0
BOCCTAaHOBHUTEJIbHbBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust YIEKTPOIUTUICCKOUN
10 P P C 5 0 bubnmoreka [JOK
nccorranuu. CHUIBLHEIE U cl1a0ble
g Han https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
1 Yo & VhaBHE ca . 0 bu6mmorexa [IOK
HHBI BHEHUS PEAKIIMHA
P peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
. . bu6mmoreka [IOK
12 OCHOBAHHH B CBETE MPEACTABICHHI 0

00 BJIEKTPOIUTUYECKON

https://m.edsoo.ru/00add5d8
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IUCCOLIMAIIAN

XMMHNYECKUE CBOMCTBA COJIEU B

13 CBETE IPEICTaBICHUI 00 0 Bubmmorexa LHOK
. https://m.edsoo.ru/00add8b2
AIIEKTPOJUTUYECKON JUCCOIHAITIT
. bubmuorexa [JOK
14 Homsrrite o ruzpomse corelt 0 https://m.edsoo.ru/00add9d4
15 O000I11IeHIE U CUCTEMATU3AIUS 0 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
WNucTpykTax mo oxpaHe Tpynaa Ams
oOyuaromuxcst mpu  pabore co
CTEKJIIHHOM XMMUYECKON MOCYI0N U
16 IPYTUMHU U3ACHUAMU U3 CTEKIa . 0 bubauoreka [IOK
[pakrudeckass  pabora Ne 1. https://m.edsoo.ru/00addbfa
«Pemenue JKCIIEPUMEHTAIBHBIX
3a1a4u»
KonTponbnas padorta Ne2
«OCHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKUX PEAKLUN. bubnuoreka [IOK
17
DNEeKTPONUTHYECKAs AUCCOLIUALIMSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B
pacTBopax»
OO611as XxapakTepruCcTHKa rajJoreHoOB.
18 anlxl/[II/Iqecxli/Ie CBI;))ﬁCTBa Ha IIpuMepe 0 bubnmorexa HOK
https://m.edsoo.ru/00addfe2
xJjopa
XJI0pOBOAOPO. E?onﬂHaﬂ KHCJIOTA, BuGmorexa LIOK
19 XMMHYECKHUE CBOMCTBA, MOJyYEHUE, 0

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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HNucTpykTax no oxpaHe Tpyaa st
oOydaromuxcst Tpu  pabore co
CTEKJISIHHOM XMMHUYECKOW MOCYJ0N U

20 OPYTUMH W3ACIUSIMUA W3 CTEKJA. 0 bubaunoreka 1IOK
[pakruyeckass  paGora Ne 2 https://m.edsoo.ru/00ade348
«IlonyuyeHne  COJSHOM  KHCIIOTHI,

U3y4YeHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUsIM
21 XUMHUYECKHUX peazll;)ﬂﬁ, €CIIh OJINH 0 Bubmmorexa LHOK
https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

» OO01as xapakTepuCcTUKa SJIEMEHTOB 0 bubnnoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(DUKAITUU CEPHI.

3 Haxoxnenue cepbl u eé 0 bubnnoreka [JOK
COEIUHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBogiopoa, CTpOCHHE,

24 @Hgnqefmlzei XI/III:\)/[I/IIICCKI/IC 0 Brbmiorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 qmsnjecm/ll; " XI/II\I;I/I'—ICCKI/IG 0 Bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
OCHOBE MIPOMBIIIUIEHHOTO criocoba
26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. 0 bubnuoreka [IOK

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Kalolleu cpeibl
COEIMHEHMSIMU CEPBI

https://m.edsoo.ru/00adec8a
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Brruncienue MmaccoBoU 10U

bu6mmoreka [IOK

27 BBIXO/Ia IPOJIyKTa peakLuu 0 https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A3oT,

28 pacnppo}:;paHeHHe B IIPUPOIE, 0 Bubmmorexa LOK

https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AmMMuak, ero pusndeckue u
29 XI/IMI/I‘IG(;KI/IC cq;OﬁCTBa MOJIy4eHHUE 0 Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
HNuctpykTax mo oxpaHe Tpyda s
oOydaromuxcsi Tpu  pabore  co
CTEKJIIHHOM XMMUYECKON MOCYI0N U
30 IPYTUMU W3ACNTUSMUA U3  CTeKJa. 0 bubimoreka IIOK
[pakThueckass  paGora Ne 3 https://m.edsoo.ru/00adf180
«IlonydyeHne amMmmuaka, U3y4eHHe ero
CBOMCTB»

31 A30THas KuCoTa, €€ pru3nueckue u 0 bubnnoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U CONEN
aMMOHHMS B KQUECTBE MUHEPAIbHBIX

32 ynoOpeHuil. XuMU4uecKkoe ’ 0 bubmmoreia LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCAMHCHHUSIMH a30Ta
WNucTpykTax mo oxpaHe Tpyaa Ais
13 oOydJaronmuxcsi TpU  MPOBEICHUU 0 bubnuorexa [JOK

3aHATHH B KaOWMHETe  XUMHH.
®dochop. Oxcua docdopa (V) u

https://m.edsoo.ru/00adf68a

33




dbochopnHas kuciora, GU3NIECKUE U
XUMHYECKHE CBOICTBA, MOJIyICHUE

Hcnonp3oBanue GocdaToB B
KauCeCTBC MHUHCPAJIbHBIX

bubmuorexa [JOK

34 ynoOpeHuid. 3arps3HeHe 0 https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTaMu
VYraepon, pacrpocTpaHeHIE B
35 Hpnpi)le, E)I/IBI/IF‘)IGCKFI)/IG u 0 bubmmoreia LIOK
. https://m.edsoo.ru/00adfd9c
XUMHUYCCKHE CBOMCTBA
Oxcupsl yriaepona, ux pusndeckue
1 XMMHUYCCKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOITIEMBI 0 bubmmoreia LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
37 YronbHasg KACIOTa U €€ COJIN 0 bubmorexa OK
https://m.edsoo.ru/00ae006¢
WNucTpykTax mo oxpaHe Tpynaa Ams
oOyuaromuxcst Tpu  pabotre co
CTEKJISIHHOM XMMHWYECKOW MOCYI0N U
OPYTUMH W3ACTUSMUA U3  CTeKJa. Bu6mmorexa [IOK
38 llpaxrideckas  pabora  Ne 4 0 https://m.edsoo.ru/00ae027¢
"[lonmyyeHne  yIJIEKMCIOrO  rasa.
KauectBennas peaxkuus Ha
KapOoHaT-1oH"
[TepBoHayanbHbBIE MTOHATHUS 00 BuGmiorexa LIOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O 0

COEMHEHMSX YIIIepoia

https://m.edsoo.ru/00ae054e

34




40

41

42

Kpemuuii u ero coeguHeHus

HNHcTpyKkTax 1o oxpaHe Tpyda s
oOyvaroruxcsi mpu  paboTe  co
CTEKJISTHHOM XMMHWYECKOW MOCYJI0N U
OPYTUMHU  HM3JSIHSIMU W3 CTEKIIA.
[IpakTnueckass  pabora Ne 5.
Pemrenue sxcriepuMeHTaIbHBIX 33724
mo teme «BaxkHEHIme HeMeTaIbl 1
HUX COCIUHCHUS

KonTponbnas padorta Ne3
«BaxxHele HeMeTaIbl U UX
COETUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ac080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el8

43

44

OO6m1as XxapakTepucTruKa
XUMHUYECKUX IJIEMEHTOB —
MeTauioB. MeTtayuinueckas CBA3b U
MeTaJuIMuecKasi KpucTauimuecKas
pemérka. PU3nYecKue CBOMCTBA
METaJJIOB

XMMHYECKHE CBOUCTBA METAJJIOB.
DIEKTPOXUMUYECKUN P
HaNpPsHDKEHUNA METAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ae103e

bubnmnoreka [JOK
https://m.edsoo.ru/00ael 156

45

OO6mwme crmocoOb! MOTyIeHUS
MCTAJIJIIOB. CHHaBBI. BI)I‘-II/ICJ'ICHI/IH
M0 YPaBHEHHSIM XUMUYECKUX
peaxiuii, ey OJJUH U3 PEareHTOB
COLEPKUT IIPUMECHU

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156

46

[ToHsiTHE O KOPPO3UU METAIIIIOB

bub6mmoreka [IOK
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https://m.edsoo.ru/00ae1278

bubmuorexa [JOK
47 Hlenosrbre meTanst 0 https://m.edsi.ru/()()ae14b2
43 OKcuibl ¥ THAPOKCUIBI HATPUS U 0 bubmmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHbIC METAJIIbI — 0 bu6mmoreka [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
bu6mmorexa [IOK
50 Baxueiinme coequHEHNS Kb 0 hittps-//m.c dS(I)_f).ru 100ae15¢8
51 O6O6HUIGHI/I€ U CHCTEMaTH3aIus 0
3HAHUI
57 JKEcTKOCTh BOIBI U CIOCOOEI €€ 0 bu6mmoreka [IOK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
. bu6mmoreka [IOK
>3 AJTIOMHHHIL 0 https://m.edS(Ij).ru/Oan1064
54 AMpoTepHbIe CBOMCTBA OKCHIA U 0 bubnnorexka [JOK
THAPOKCH]IA https://m.edsoo.ru/00aelc64
WNucTpykTax mo oxpaHe Tpynaa Ams
oOyuaromuxcst mpu  pabore co
CTEKJISIHHOM XMMHYECKOW MOCYI0N U
55 OPYTUMH  M3JEIUSAMUA M3 CTEKIa . 0 bubmmoreka [IOK
[paktiueckass pabGora Ne 6 https://m.edsoo.ru/00aelaed
"UccnenoBanue aMdoTepHBIX
CBOWCTB TMAPOKCHU/IA aTFOMUHHUS"
bu6mmoreka [JOK
36 Kexeso 0 https://m.edsg).ru/Oanld86
57 OKcuapl, THAPOKCUABI U COTH 0 bu6mmoreka [IOK
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58

xenesa (I1) u sxenesa (III)

O00011IeHIE U CUCTEMATHU3ALIS
3HaHUU

https://m.edsoo.ru/00ae35e6

59

HNHcTpyKTax 1o oxpaHe Tpyaa MJis
oOydaromuxcst Tpu  pabore co
CTEKJISIHHOM XMMHUYECKOW MOCYJ0N U
JpYTUMHM  M3JEIUSAMU M3  CTEKIa.
[Ipaktuueckas  pabora Ne 7.
Pemienue sxcniepuMeHTaNbHbIX 3a7a4
1o TeMe «BaxkHeline MeTaibl U UX
COEJIMHEHU S

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

60

Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
W3 pEeareHTOB JIaH B U30BITKE HJIN
COJIEPKUT MpUMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa MIPOIYKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750

61

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

62

63

KonrtponsHas pabora Ne4
«Baxnennme MeTajuibl 1 uX
COETMHEHUS»

BemecrBa u MaTcpuaJibl B
MMOBCEAHEBHOM KM3HU YEI0BEKA

bubnmnoreka [JOK
https://m.edsoo.ru/00ae3£50

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

65

Ponb xumum B perieHuu

bu6mmoreka [IOK
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OKOJIOTHYCCKHX HpO6J’I€M

https://m.edsoo.ru/00ae4270

66 O06001IeHre U cHCTeMaTH3aIus | 0 bubnmoreka [JOK
3HaHUHI https://m.edsoo.ru/00ae0d0a
67 O06o001IeHre U cHCTeMaTH3alus 1 0 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 O0001IeHrEe U cUCTEMaTU3 AU | 0 bu6mmoreka [IOK
3HaHUUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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