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IMosicuuTennLHas 3annucKa
[Iporpamma reorpadus 9 kiacc cocraBiieHa Ha OCHOBE:

- @eepanbHOrO TOCYIAPCTBEHHOTO 00PAa30BaTEILHOTIO CTAHIapTa OCHOBHOIO O0IIEro 00pa3oBaHus, YTBEP>KIACHHOTO IpUka3oM MUHHCTEpCTBa
obpazoBanus u Hayku Poccutickoit @eneparuu ot 31 mas 2021 Ne287 ¢ m3ameHeHUSIMHU

- @enepanabHO 00pa30BaTENBFHON IPOTPaMMbI OCHOBHOTO 00111eT0 00pazoBanus ot 18.05.2023 Ne370

- OcHOBHO# 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO 00111ero oopazoanust MAOY Uepeummerckoit COILLI,

- [Tpuxa3 MuHnpocBeneHus Poccun oT 09.10.2024 N 704
"O BHeceHMHM H3MEHEHUU B HEKOTOpble Mpuka3bl MuHucTepcTBa mpocsemieHus Poccuiickoii denepanuu, kacarouuecs ¢deaepaibHbIX
00pa30BarebHBIX MPOrpaMM HAYaJIBHOTO OOIIero 00pa3oBaHUS, OCHOBHOTO o00IIero o0Opa3oBaHHs M CpeAHero oobmiero oOpasoBaHus"
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- Yueb6noro mnana ¢unuana MAOY Yepsumesckoit COI «Onoxunckas COLLy, yTBepkieHHOT0 nprka3oMm aupekropa KumskoBoid H.A. ot
29.08.2025 rona Ne 221-O/] u cornacosannoro 29.08.2025 rona Ha 3acenanuu Ynpasistouero coeera MAOY Yepsuiesckoit COLL mpoToxoin
Nel2

- [Iporpammsl Bociutanuss MAOY Yepsuiesckoit COLLL

[Iporpamma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHA HAa OCHOBE TpeOOBAaHWUU K Pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOTO 0011IeT0 00pazoBanus, npeacraBieHHbXx B @I'OC 00O, a Takke Ha OCHOBE (eiepanbHOM
paboueli mporpaMMbl BOCITUTAHUS M C YIETOM KOHIEMIIMU MPENoaaBaHusl yueOHOTo npeameTa «XuMus» B 00pa30BaTelIbHBIX OpraHU3aIMIX
Poccuiickoit @enepanuu.

[Tporpamma 1Mo XuMHH TaéT MpeCTaBICHHE O IEAX, O0IIei cTparernu 00yJYeHus, BOCIIMTAHUS U Pa3BUTHS O0YJAOMIMXCS CPEACTBAMU
y4eOHOrO TMpeaMeTa, YCTaHABJIMBAeT o00s3aTeNbHOE MPEAMETHOE COJEpiKaHue, MPeAyCMaTpUBAeT pachpeeieHHe ero Mo KiaccaM W
CTPYKTYPHUPOBAHUE 110 pasacjiaM MU TEMaM IMpOorpaMMmbl 110 XHUMHH, OHNPCACTIACT KOJUYCCTBCHHBIC M KAaYCCTBCHHBIC XAapaKTCPHUCTHUKH
COJZACpIKaHud, PCKOMCHAYCMYIO MOCJICAOBATCIIbHOCTL HU3YUCHUSA XUMHUHU C y‘{éTOM MCKIIPCAMETHBIX W BHYTPUIIPCAMCTHBIX CBH3CI>'I, JIOTUKHU
y4eOHOTrO TMpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaroIIUXCs, ONMpEeessieT BO3MOXKHOCTH MpeMeTa IS pealn3alud TpeOOBaHUil K
pe3ysbTataM OCBOCHHsI OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMbl HAa YPOBHE OCHOBHOTO 0OOIIEro 0oOpa3oBaHUs, a TakkKe TPeOOBaHHH K
pe3yiabTaTam O6y‘1€HI/I$I XUMHU Ha YpPOBHC ueneﬁ HU3YyUYCHUA TMpeaAMETa W OCHOBHBIX BHJ/IOB y‘l€6HO'H03HaBaT€HBHOI\/II JCATCIIbHOCTHU
00yJaromerocsi o OCBOCHHUIO YI€OHOTO COACPKAHUSI.

3HaHUE XUMHH CIY)KUT OCHOBOH Il (POPMHPOBAHUS MUPOBO33PEHHUS] 00YYaIOLIErocs, €ro MpeaACTaBIeHU 0 MaTepHaIbHOM E€IUHCTBE
MUPa, BAXKHYIO POJIb UTPAIOT GOpMUpYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOIMH BEILIECTB B MIPUPOJE, O



OyTSAX pEeHIeHUs! II00aJbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPHEBOM, YHEPTETHUECKOM, MUIIEBONH M SKOJIOTUYECKOM
6€3011aCHOCTH, IPOOJIEM 3IPAaBOOXPAHEHHUS.

HSyLIeHI/IC XUMUU:

CIOCOOCTBYET pealiv3alli BO3MOXKHOCTEH Ui camMopa3BUTUS M (POPMHUPOBaHMS KYJIbTYPbl JIUYHOCTH, €€ o0mIeld u (PpyHKIMOHATHHOU
TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHpOBaHHE MBINUICHUS M TBOPYECKUX CIOCOOHOCTEH OOYYarOIMXCs, HABBIKOB MX CAMOCTOATENBbHOH y4deOHOM
JeSITEIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIETOBATEIBCKUX YMEHHH, HEOOXOAMMBIX KaK B TIOBCEAHEBHOM KM3HHM, TaK M B MPO(eCcCHOHAIbHON
JeATEIbHOCTH;

3HAaKOMHUT CO CHEIM(UKON HayuyHOro MBIIUICHUS, 3aKJIAJbIBA€T OCHOBBI IEJIOCTHOIO B3IVIsla HA €AMHCTBO MPHUPOJBI U YEJIOBEKa,
ABJISIETCS OTBETCTBEHHBIM JTANoOM

B q)OpMI/II)OBaHI/II/I eCTGCTBeHHO-HaquOﬁ I'PaMOTHOCTH 06yqa}oumxc;1;

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHbBIM 3HAHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIA]
B HKOJIOTUYECKOE 00pa3oBaHuEe 00yUaIOIIUXCS.

JlanHble HampaBieHUs B OOyYEHHMM XUMHUHU OOECIEUMBAIOTCA CHEHU(PUKON coiepkaHUs Y4eOHOro mpeaMmeTa, KOTOpBIH SIBISETCS
Nearorn4ecky alanTHPOBaHHBIM OTpakeHHEM 0a30BOM HaAyKH XMMHHU Ha OINPEEeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE OOYYAIOUIMMMCS CHUCTEMBbl MEpBOHAYATbHBIX
HNOHATHI XMMHUH, OCHOB HEOPTaHMUECKOW XMMUHU U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX OHATUI OpraHMYecKoi XUMHUH.

CrpykTypa coaepXaHus NPOTrpaMMbl MO XUMHM CPOPMHUpPOBAHA HAa OCHOBE CHUCTEMHOro mojaxona k e€ umsyudenuto. CopepkaHue
CKJIQ/IBIBAETCS] U3 CUCTEMBbI MOHATHH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U CHUCTEMbl MOHATUN O XUMHUYeckoi peakuuu. OOe 3TU CUCTEMBI
CTPYKTYpPHO OpPraHMU30BaHBbI 10 MPUHIUITY TIOCIEA0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABIECHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCETO ECTECTBO3HAHMS,

- HCpI/IOIlI/I‘lCCKOFO 3aKOHa I[ H. MeneneeBa Kak OCHOBHOI'O 3aKOHaA XHUMHU,

— YUCHUA O CTPOCHUU aTOMa U XHUMHYCCKOM CBsI3U,



- Hpe,I[CTaBJIeHI/Iﬁ 00 SHGKTPOHHTHHGCKOﬁ Jucconyanyu BEIICCTB B paCcTBOpax.

TeOpeTI/I‘IeCKI/Ie S3HAaHUA pacCMaTpUBAOTCAd Ha OCHOBE OMIIMPUYCCKH IIOJYUYCHHBIX MW OCMBICICHHBIX (baKTOB, Pa3BHUBAKOTCA
MMOCJICAOBATCIIBHO OT OAHOI'O YPOBHS K APYIrOMY, BBIIIOJIHIA (byHKI_[I/II/I OOBSCHCHHS U IMPOTrHO3UPOBAHUA CBOfICTB, CTPOCHUS U BO3MOXKHOCTEH
IMPAKTUYCCKOr'o NPUMCHCHUSA U IMOJTYYCHHA N3Yy4aCMbIX BCUICCTB.

OcBoeHue MporpaMMBbI IO XUMHUHU CITOCOOCTBYET (OPMHUPOBAHHIO TTPEACTABICHHUSI O XUMUYECKON COCTABIIAIONICH HAyYHON KapTUHBI MUPa
B JIOTHKC eé CHCTGMHOfI HpI/IpOI[bI, IICHHOCTHOI'O OTHOIIICHHUA K Hay‘-IHOMy 3HAHUK U METOAaM IIO3HAHUS B HayKe. I/IsyquI/Ie XUMHUHU
MPOUCXOIUT C TMPUBICUYCHUEM 3HAHUNA U3 paHee H3YYCHHBIX Y4eOHBIX MpeameroB: «Oxpyxaromuii mupy», «buonorus. 5-7 kiaccel» u
«®Dusnka. 7 xKimaccy.

[Tpu n3ydeHUM XMMHMM IPOUCXOIUT (POpMHpOBAHUE 3HAHMNW OCHOB XMMHUYECKOM HayKH Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMUS,
IPAKTUYECKON JIEATEIbHOCTU YEJIOBEKa M KaK OJHOIO0 U3 KOMIIOHEHTOB MMPOBOW KYyJIbTYpbl. 3ajaya y4eOHOIro MpeaMeTa COCTOUT B
(OpMHPOBAHUU CUCTEMbl XMMHYECKHUX 3HAHMM — BaXKHEHIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJO0XKEHUH, JOCTYIHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, si3plka HAyKH, B NMPHOOMIEHHHM K HAyYHBIM METOJaM ITO3HAHUS MPH U3YyYCHHH BEIIECTB U
XUMHUYECKHX peaklui, B (OPMUPOBAHUM M Pa3BUTHM I103HABATENbHBIX YMEHUH M MX NPUMEHEHMU B yuyeOHO-IIO3HABATEIbHOW M y4eOHO-
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH, OCBOCHUH MPaBUil 0€30I1aCHOr0 00pallleHus ¢ BEIIECTBAMU B ITOBCEITHEBHOM JKU3HH.

[Tpu n3ydeHnn XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHHE IPUOOPENH TaKHUe LIEIH, KaK:

— (hopMHpoBaHNE UHTEIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO
pelIeHni, CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HaMnpaBJICHHOCTb 06y‘~IeHI/I$[ Ha CUCTEMATHYCCKOC HpI/I06HIeHI/Ie o6yqa}0u11/1x0ﬂ K CaMOCTOSTEIbHOM ITO3HABATEIILHOM JCATCIIBHOCTH,
HAayYYHBIM MCTOaM ITO3HAHMU, q)OpMI/Ip)/IOH_II/IM MOTHUBAIIUIO U PA3BUTUC CIIOCOOHOCTEH K XHUMUU;

—obecriedeHre yCIOBHI, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOUIUMUCS ONBITa Pa3HOOOPA3HON NEATENBHOCTH, TO3HAHHS U
CaMONO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU ), UMEIOIIUX YHUBEPCATLHOE 3HAUEHHUE /ISl Pa3JIMUHBIX BUIOB J€ATEIbHOCTH;

—(popmupoBanue o0meld (QyHKIMOHAIBHOW W €CTECTBEHHO-HAYyYHOH T'PaMOTHOCTH, B TOM YHCIIE yYMEHHUIl OOBSCHATh U OLIEHUBATh
SIBIICHUSI OKPY)KAIOLIET0 MUpPA, MCHOJb3Yys 3HAHUS M OIbIT, NOJYYCHHBIE NMPU U3YYECHHM XMMHH, MPUMEHATh MX MPU pEIIeHUH MpodiieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;



—(popMupoBaHMe Yy OOydYaIOUIMXCS TI'yMaHHUCTUYECKUX OTHOILEHHMH, MOHMMAaHUS LEHHOCTH XHWMHUYECKUX 3HAHUM A BBIPAOOTKHU
HKOJIOTHYECKHU 1IEIeCO00pa3HOr0 TOBEJACHUSA B OBITY M TPYIOBOH NESATEIBHOCTH B IIESX COXPAHEHHUS CBOETO 30POBbS M OKpYKalOIeH
IIPUPOJHOM Cpenbl;

— pa3BUTHE MOTHUBALUK K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIUTAaHUIO Ha OCHOBE YCBOCHHS OOIIEUETOBEUECKUX
[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS U HANPABICHHOCTH JlajbHeiero o0yueHus.

OcBoeHune cozmepxaHusi Kypca «XUMHs» B OCHOBHOM IIKOJIE TIPOMCXOJUT C ONMOPOW Ha 3HAHUS M YMEHHs, C()OPMUPOBAHHBIC B MPEAMETHOU
obnactu «EcTecTBeHHO-HAay4YHbIE IPEAMETBI». Y UeOHBIM IJIAHOM Ha U3y4eHue XUMuM B 9 kitacce oTBoAUTCS 68 yacoB (2 yaca B HEZIEIO).

JlesiTeIbHOCTD YYUTEJIs ¢ Y4eTOM MPOrpaMMbl BOCIIHTAHUS

I'paxxnaHckoe BocnuTaHue (hopMUPOBATh POCCUHCKYIO IPaXKTAHCKYIO HICHTHYHOCTD, PUHAJIC)KHOCTh K OOIIHOCTH IpaxaaH Poccuiickoi
Oenepanyu, k Hapony Poccun kak nctounuky Binactu B PoccniickoMm rocygapcTse U CyObEKTY ThICSYeNeTHEH
POCCHICKO TOCYIapCTBEHHOCTH, N3yUCHHE U YBAXKEHHE TIpaB, CBOOO] 1 00s13aHHOCTE! TpaknannHa Poccnm;

NaTPHOTHYECKOE BOCTIUTAHHE BOCIIUTHIBATH JIIOOOBH K POOHOMY Kpato, Ponune, cBoeMy Hapony, yBakeHHe K ApyruM Hapoaam Poccuu;
HCTOpHUYECKOE MPOCBELIeHHE, (POPMUPOBAHIE POCCUICKOTO HALMOHAIBHOTO HCTOPHUYECKOTO CO3HAHMS,
POCCUNCKOM KYJIbTYPHOU HIEHTUYHOCTH;

JTyXOBHO-HPaBCTBEHHOE BOCIUTAHUE BOCIIUTHIBaTh HA OCHOBE AYXOBHO-HPABCTBEHHOM KYJABTYpbl HapoaoB Poccuu, TpaIuMOHHBIX pEITUTHi HApOJOB
Poccun, hhopMupoBaHre TPaIUIIMOHHBIX POCCHICKUX CEMEWHBIX IICHHOCTEH; BOCITUTAHHE YECTHOCTH, TOOPOTHI,
MUJIOCEPIUS, COTIEPEKUBAHUS, CIIPABEIITMBOCTH, KOJJIEKTUBU3MA, IPYKEITF00NS U B3aMMOIIOMOIITH, YBaXKEHUS K
CTapIINM, K MAMSITH NPEAKOB, UX BEPE U KYJIbTYPHBIM TPaJAULIMSIM;

3CTETUYECKOE BOCIIMTAHHE (hopMUPOBATH AICTETUYECKYIO KYIBTYpy HA OCHOBE POCCHICKHX TPAIUIIMOHHBIX TYXOBHBIX IIEHHOCTEH,
nproOIIATh K JIYYIIMM 00pa3liaM 0TEYeCTBEHHOTO 1 MUPOBOTO MCKYCCTBA;
(uznveckoe BOCIIUTAHNE (bopMHpPOBaTh KYIBTYpY 30pPOBOTO 00pa3a KHU3HU U SMOIMOHAILHOTO OJIaroroay4us — pa3BUBaTh PU3HUECKUE

CIIOCOOHOCTH C y‘léTOM BO3MOXXHOCTEH 1 COCTOSIHUS 310pOBbA, HABBIKOB 0e30IacHOro IIOBCACHHA B HpI/IpO,Z[HOﬁ n
COHHaﬂBHOﬁ cpeag, ‘-Ipe3BBI‘IaI7[HLIX CUTyaluiIX;

TPYLOBOE BOCIIUTAHUE BOCHHTHIBATh YBAKEHUE K TPYLY, TPYASAIINMCS, pe3yibTraTaM Tpyaa (CBOETo U APYTHUX JIOAEH ), OpHEeHTaMs Ha
TPYAOBYIO JIEATENLHOCT, MOJTy4YeHUE MPOPECCHH, TNIHOCTHOE CAMOBBIPaKEHUE B TIPOJYKTHBHOM, HPABCTBEHHO
JIOCTOMHOM TPYZ€E B POCCHICKOM 00IIecTBE, HA TOCTHKEHUE BBIIAIOIINXCS PE3YbTaTOB B MPO(eCcCHOHATbHON
JIEATEIBbHOCTH;

9KOJIOTHYECKOE BOCITUTAHHE (bopMHPOBaTh KOJOTHUYECKYIO KYIBTYPY, OTBETCTBEHHOE, OepekHOE OTHOILICHHUE K IPHPOJIC, OKPYKAIOIIeH cpesie
Ha OCHOBE POCCUMCKHX TPaAUIIMOHHBIX TYXOBHBIX [ICHHOCTEH, HABBIKOB OXPAaHbl, 3aIIUTHI, BOCCTAHOBICHUS
MIPUPOABI, OKPYXKAIOIIEH CpEeabl;




BOCITUTaHUE [IEHHOCTEH HAy4YHOTO BOCIUTHIBATh CTPEMJICHHE K MTO3HAHUIO C€0S M APYTUX JIFOACH, TPUPOBI U OOIIECTBA, K MOyUYCHUIO 3HAHUH,
TTO3HAHUS Ka4eCTBEHHOTO 00Pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB U OOMIECTBEHHBIX MOTPEOHOCTEH.

COAEPXAHME YYEBHOI'O IPEAMETA
BemecTtBo 1 XUMHYECKasl peaKuust

Ilepuonnueckuii 3akoH. [lepuonuueckas cucrema xumudeckux anemeHtoB JI. M. Menneneea. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBONCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOOB, KAJIHs, KaJIbIUs U UX COCIUHEHHM B COOTBETCTBHH C IOJOKEHHUEM
a1eMeHTOB B [lepronnueckoli cucteMe U CTPOCHHEM MX aTOMOB.

CTpOCHI/IC BEIIIECTBA: BHUJIbl XMMHUYECKOM CBS3U. THIIBI KpUCTAJUINYCCKUX peIJ_IéTOK, 3aBUCHUMOCTh CBOMCTB BeNIeCTBA OT THIIA
KpI/ICTaJIJII/I‘ICCKOﬁ peH_IéTKI/I U BUJIa XUMHUYECKOM CBSI3U.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKJIATYpa HCOPraHUYCCKUX BCHICCTB. XHUMHYECKHE CBOMCTBA BCHICCTB, OTHOCAIIMUXCA K Pa3/IM4YHbBIM KJlaCcCaM
HCOPTaHNYCCKUX COGILI/IHCHI/Ifl, TCHCTUYCCKAA CBA3b HCOPTraHNMYCCKUX BCUICCTB.

Knaccudukanus XUMHYECKUX pPEaKIMM MO pa3MyHbIM IMpU3HAKaM (IO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEakUMU BEUIECTB, IO
TEMI0BOMY 3 (EKTy, 0 U3MEHEHHIO CTENeHEeH OKHMCIEHHS XMMUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTHIO KaTaau3aTopa). JK30- U
SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNAE YPABHEHUS.

[TonsiTre o ckopocTu XUMHUYecKO# peakuuu. [Tonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKHUX peakiusx. [loHaTHe 0 roMOTeHHBIX U
reTeporeHHeplx peakuusx. Ilonstue o katanmse. [loHaTHe 0 XumMH4eckoM paBHOBeCHMH. (DAKTOpHI, BIMSAIOIME HAa CKOPOCTh XUMHUYECKOH
peakLMy U IOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, DSJEKTPOHHBIM OanaHC OKUCIUTEIbHO-BOCCTAHOBUTENbHOM peakuuu. CocTaBieHue
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil C UCIIOJIb30BAHUEM METO/1a DJIEKTPOHHOTO OajaHca.

TGOPI/ISI SHGKTpOHHTquCKOﬁ JUCCOIMaIu. aﬂeKTpOJ'H/ITI)I N HEDJICKTPOJIUTHI. KaTI/IOHBI, aHWOHBI. MeXaHu3M JUcconuanumn BEHOIECTB C
pa3InYHbIMU BUAAMU XUMHUYECKOU cBs3u. CTerneHb JUucCCconualuu. CunbHbIC U cl1a0ble OJICKTPOJIUTHI.

Peakiuu moHHOrOo OOMeHA. YCIOBHS MPOTEKAHUS PEAKIMI MOHHOTO OOMEHa, TOJHBIC W COKpAIIEHHBIE HOHHBIE ypaBHEHUS PEaKIUu.
CBolicTBa KHCJIOT, OCHOBaHHWI M COJIEH B CBETE MPEACTaBICHHUH 00 SJIEKTPOIMTUYECKOW Mucconuanuu. KadecTBeHHbIE peakiiu Ha WOHBI.
[TonsiTHE O TUIPOIH3E COTIEH.




Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C MOJETSAMH KPUCTAJUIMYECKHX DPEHIETOK HEOPraHMYECKHX BEIIECTB — METAIOB M HeMeTauloB (rpadura M anmasa),
CJIOKHBIX BEIIECTB (XJIOpUJA HATPHUS), UCCIIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON PEaKIMU OT BO3JIEHCTBUS Pa3IMYHBIX (DaKTOPOB,
UCCJIEJOBAHHUE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, MPOLECCA JUCCOLMALNU KHUCIOT, LIENOYEed U cosed (BO3MOXKHO HCIIOJIb30BaHUE
BUJICO MAaTepHaliOB), MPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIUX MPHU3HAKU IMPOTEKAHUS peaklUuid HOHHOro oOMeHa (0Opa3oBaHUE OCAIKa,
BBIJICJIEHUE Ta3a, 00pa30BaHKUE BObI), OTMBITOB, WITIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEeaKLUi (TOpeHHne, peakluu
pa3’oXKEeHUs,, COCIUHEHMS), PpACIO3HABAHUE HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEaKkUUd Ha HOHBI, pelIeHHe
HKCIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/jibl 1 UX COeIUHEHUA

OOmast xapakTepucTuka rajsoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbBIE CTerneHu okucieHus. CTtpoeHne U (Qu3UUecKue
CBOICTBa IPOCTBIX BEIIECTB — TaJOr€HOB. XUMHUYECKHE CBOICTBAa Ha NpUMEpe XJopa (B3aUMOJECHCTBUE C METAJUIAMM, HEMETAJUIAMH,
menoyamu). XaopoBogopoa. CossiHas KUCIOTa, XMMUYECKHE CBOMCTBa, IMOJydyeHue, npuMmeHeHue. [leiicTBue Xxjopa M XJIOpOBOJOpOJa Ha
OpraHusM yesjoBeka. BaxkHelime XI0puabl U UX HAXO0KJIEHUE B IIPUPOJIE.

OO6mas xapaxkrtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOGEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENeHW OokucieHus. CTpoeHue u
¢u3nyeckrne CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOAA U CEpbl. AJUIOTPOINHBIE MOJU(PHUKAIMKA KUCIOPOAA U cepbl. XUMUYECKHE CBONCTBA
cepbl. CepoBoJOpOJl, CTpOECHUE, (PU3MUYECKHE W XUMHUYecKHe cBoiicTBa. OKCHIbI Cepbl KaK IMPEJCTaBUTENM KHUCIOTHBIX OKCcHIOB. CepHas
KHCIIOTa, (U3NYEeCKUe M XMMHUYecKHe CBoWcTBa (0OIIMe Kak MpeACTaBUTENs Kiacca KHCIOT M cnenuduueckue). XHUMHUYECKHE PEaKINH,
JeKallie B OCHOBE MPOMBIIUIEHHOTO cIoco0a MoJydeHus cepHoil kucnoThl. [Ipumenenue cepHoil KucIOTbl. COJIM CEPHOM KHUCIOTHI,
Ka4yeCTBEHHas peakius Ha cyib(ar-uoH. HaxoxaeHue cepbl U €€ coeMHEHUH B npupoje. XMMUYECKOE 3arpsi3HEHUE OKpYXKarolled cpesbl
COEIMHEHUSIMU Cephbl (KUCIOTHBIE OKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 NMpea0TBPaIlEeHuUS.

OOmas xapakTepucTuka d>JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMSI aTOMOB, XapaKTEPHBIC CTEMEHW OKHUCIeHUs. A30T,
pacrpocTpaHeHue B pupoje, pusnueckue 1 XuMudeckue cBoiictsa. Kpyropopot azora B mpupoje. AMMHUaK, ero (pu3nyeckrue 1 XuMH4ecKue
CBOIiCcTBa, mosydyeHue U npuMmeHenue. Comu aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHs. A30THas KHCJIOTa, €€ MojydeHue, (pusnyeckue M XMMHUYECKHE CBOMcTBa (0OIIME Kak MpeACTaBUTENS Kjacca KUCIOT U
cnenuduyeckue). lcrnonb3zoBaHre HUTPATOB U COJe aMMOHMS B KadecTBE MHUHEPAJIbHBIX YAOOpeHHid. XHUMHUYECKOe 3arpsi3HeHue
OKpY’Kalollel cpeabl COCAMHEHUSIMH a30Ta (KHUCIOTHBIE JIOKIH, 3arps3HEHUE BO3JyXa, MOUYBbI U BOA0EMOB). docdop, ammorpornHbie
monupukanuu Qocdopa, ¢puznueckue u xumuyeckue cpoiictBa. Oxcun gochopa (V) u dochopnas kucinora, pusnueckue U XUMHUYECKUE
CBOIiCTBa, osyyeHue. VMcnonp3oBanue GocdaroB B KaueCTBE MUHEPAIBHBIX YA0OPEHUH.



OO6mas xapakrtepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTENEHH OKHCIEHHUS. YTIepo,
AJIIOTPOIHbIE MOAU(UKAIINK, PAaCIPOCTpaHEHUE B MpuUpoje, PU3NYECKUE U XUMHUYECKHe cBoicTBa. Ancopobuus. KpyroBopor yriepoaa B
npupozge. Okcuasl yriepoja, X (U3NYECKHe M XUMHUYECKHME CBOWCTBA, JCHCTBUE HA JKMBHIE OPraHW3MbI, IOJIY4YEHHE U IPUMEHEHHE.
DKoJjoruyeckue mpodiembl, cBA3aHHBbIE ¢ OKcuaoM yriepoaa (IV), rumoresa riao0anbHOrO MOTEMJICHUS KIMMAaTa, MapHUKOBBIA 3()QexT.
VYronbHas kuciaoTa U e€ coiM, UX (PU3NYECKUe U XUMHUYECKHE CBOWCTBA, MOJNyueHHE M NpuMeHeHune. KauecTBeHHas peakuus Ha KapOoHAT-
nonbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHayanpHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH, 3TaH, STWIEH, aleTUJIeH, 3TaHOJ,
[JIMLEPUH, YKCyCHas Kuciota). IlpupojHble MCTOYHMKU YIIIEBOAOPOJOB (Yrojb, MPUPOAHBIA ra3, HE(Tb), MPOAYKTHl UX NepepaboTKu
(GeH3uH), UX poib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE O OMONOrMYEecKH Ba)KHBIX BEILECTBAX: JKHUpax, Oelkax, yrieBoJax — U UX POJH B
YKU3HU YeJloBeKa. MareprallbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usnyeckue W XHMHUYCCKHE CBOWCTBA, MOJydeHWe W mnpuMeHeHue. CoeawHEeHUs KpeMHHS B mpupone. OOrmue
npenctaBieHus 06 oxcuae kpemuus (IV) u kpemuueBoii kuciaore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH. Baxkueiime
CTPOUTEIILHBIC MaTepHalbl: KepaMHUKa, CTEKIJIO, IIEMEHT, OeTOH, jkene300eToH. I[IpoOiieMbl Ge30macHOr0 HMCIOJB30BAHUS CTPOUTEIHHBIX
MaTepuasoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHue 00pa3I[0B HEOPraHMUYECKUX BEIECTB, CBOMCTB COJISIHOM KHMCIIOTBI, IPOBEJCHUE KAaUuECTBEHHBIX pEaKlMi Ha XJIOPUI-UOHBI U
HaOJIr0IeHNe IPU3HAKOB UX MPOTEKAHUSI, ONBITHI, OTpakarolie Gpru3nyeckre 1 XMMUYEeCKHe CBOWCTBA raJIONTEHOB U UX COETMHEHUH (BO3MOKHO
WCIIOJIb30BAaHNE BHUEOMATEPUATIOB), O3HAKOMIIEHME C O0pa3laMu XJIOpHUJIOB (TajJOTe€HUJIOB), O3HAKOMJICHHE C oOpa3liamMu cepbl U eé
COEMHEHUS MU (BO3MOXKHO HCIIOJIb30BaHHWE BHJEOMAaTepHalioB), HaONIOJIeHHe Tpolecca OOyIIMBaHUS caxapa TIOJA  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHMCIIOTHI, U3y4€HNE XUMUUYECKUX CBONCTB pa30aBICHHON CEPHOM KHUCIOTHI, IPOBEICHNE KaUYeCTBEHHON peaKInu
Ha CyJib(aT-uoH U HAONIOJIeHHE NMpHU3HaKa e€ MPOTeKaHMs, 03HAKOMJICHHE ¢ (PU3MUYECKUMH CBOWCTBAMM a30Ta, (hocdopa M UX coeTMHEHUH
(BO3MOXHO HMCHOJb30BAaHUE BHJIEOMATEPHANIOB), oOpa3laMu a30THBIX U QochopHbIX ynoOpeHHil, moayyeHue, coOupanue, pacrio3HaBaHUE U
U3y4eHHE CBOMCTB aMMHaKa, MPOBEJACHNE KaUeCTBEHHBIX PEaKIMi HAa MOH aMMOHHS U (ocdaT-uoH U W3yueHHe NMPU3HAKOB UX MPOTEKaHUs,
B3aMMOJICICTBHE KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C Menbl0 (BO3MOXKHO MCIIOJIb30BAaHHME BHUAEOMATEpUAIOB), M3yuyeHUE Mojelei
KPUCTANTHYECKUX PEIETOK anmasa, rpadura, ¢pysuiepeHa, 03HaKOMIIEHHE C IPOLIECCOM aCOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
yraéM M yCTPOMCTBOM MPOTHBOrasa, MOJy4deHHe, coOupaHHe, pPAcllO3HAaBaHWE M H3Y4YEHHE CBOICTB YIJIEKHCIIOTO ra3a, IMpOBEICHHE
Ka4eCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-UOHBI M M3yYCHHE NMPHU3HAKOB MX MPOTEKAHMs, O3HAKOMJIEHHE C MPOJYKIMEeH CHIMKATHOU
MIPOMBIIIIEHHOCTH, PEIIeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeire HeMeTaibl U KX COSTUHEHUS.

MeTajliibl M MX COeIHMHEHUS



OO0mmas xapakTepuCcTUKa XUMUYECKHX 3JIEMEHTOB — META/NIOB HA OCHOBAaHMM HX MoOyokeHHs B [leproandeckoil cucteMe XUMHUECKUX
snemenToB /1. 1. MenaeneeBa u ctpoeHus atoMoB. CTpO€HHE METAIIIOB. MeTalmnyeckast CBsA3b U METAJUIMYECKash KpPUCTAIIMYECKasl pelIETKa.
DNEKTPOXUMHUYCCKHUNA Psifi HAMPSHKCHU MeTauioB. DU3ndeckne U XUMHUYECKHE CBOMCTBA MeTa/IoB. OO0IIHe CriocoObl MOMTyYeHUS METAJIIOB.
[TonsiTie 0 KOPPO3WM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Koppos3uu. CruiaBbl (CTajdb, YYryH, AIOPATIOMUHUN, OpOH3a) M UX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[Ilenounble Metaiuibl: moJjioxkeHue B Ilepuonnueckoi cucrteMe xumuyeckux anemeHToB [l. V. MenneneeBa, CTpOeHHME HX aTOMOB,
HaxoXkJieHue B rnpupoje. Ou3nueckrue W XMMHUUYECKHE CBOWMCTBa (HAa mpuMepe HaTpus M Kaiaus). OKCHUIbI M THIPOKCHABI HATPHUS U KaJIusl.
[IprmeHeHne meI0YHbIX METAINIOB U UX COCIMHEHU.

[IlenoyHO3eMeENbHBIE METATUIBI MArHUM U KaJbLMii: 1oJokeHue B [lepuoanueckoi cucreme xumuueckux anemeHToB . 1. Menneneena,
CTPOEHHE UX aTOMOB, HaXOXJEHUE B Mpupojie. Pu3nyeckue 1 XMMUYECKUE CBOMCTBA MarHusi M Kajblus. BaxkHelme coelMHeHUsT KaJlbIUs
(oxcup, ruapokcu, cosn). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxkenne B Ilepmonnueckoi cucteme xumuueckux anemeHToB [[. WM. MenneneeBa, cTtpoeHue aToma, HaXOXIEHUE B
npupoie. Pusnueckre U XMMUUYECKHE CBOMCTBA atoMUHUSA. AM(POTEpHBbIE CBOMCTBA OKCUIA U TMIPOKCUIA aTFOMUHUS.

Kenezo: nonoxenue B [lepuonnueckoi cucreMe xumuueckux aementoB . 1. MenaeneeBa, cTpoeHne aToMa, HAX0XKJIECHHUE B MPUPO/IE.
Ouznyeckue U XUMUYECKHe CBOMCTBa kene3a. Okcuabl, ruapokcusl u comu xkenesa (II) u sxenesa (III), ux coctas, CBONCTBA U MOTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o00paslamMM MEeTaJUIOB M CIUIAaBOB, MX ()M3MYECKHMMH CBOWCTBAMM, H3yY€HHE pe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO HCIOJB30BAHHE BHUAEOMATEPUATOB), OCOOCHHOCTEH B3aUMOACWCTBUS OKCHIA KalblMsl M HATpUs C BOAOM (BO3MOMKHO
UCIOJIb30BAaHUE BHJEOMATEPHANIOB), MCCIEJOBAHUE CBOMCTB JKECTKOM BOJBI, IpOLECCa TOPEHUs JKele3a B KUCIOpoJe (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHUSI KAUYECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, Kalbliys, AJIIOMUHMS, [IUHKA, JKEJe3a
(IT) u xene3a (III), mequ (II), HaOmoaEeHNE U OMMCAHKME MPOLECCOB OKPALIMBAHUS IJIAMEHM MOHAMU HATPHsl, KalHus U Kaablus (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHATIOB), HCCIIEAOBaHUE aM(pOTEPHBIX CBOMCTB THJIPOKCHAA AalIOMUHUS W TUAPOKCHIA IMHKA, pELIeHHE
9KCIIEPUMEHTANILHBIX 3a7a4 1o TeMe «BakHelre MeTaibl U UX COeTUHEHUS».

XuMus M OKpyKaouas cpeaa

BemectBa 1 mMarepuanbl B MOBCEIHEBHOM KM3HU YelOBeKa. be3omacHOe HCIOJIb30BAHHME BELIECTB M XUMHUYECKUX pEakluil B OBITY.
[IepBas noMo1b Npu XUMUYECKHUX 05KOraX U OTPABIICHUSX.



XUMHYECKOe 3arps3HEHHE OKpYyKarolleh cpenbl (ImpenenbHas AOMycTUMas KoHIeHTparus BemiecTB, Aanee — [1/IK). Ponp xumuu B
pEIIeHUH IKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCcnepumenm:
u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).
Mesicnpeomemmnie ceazu

Peanu3zanus MexXnpeaMeTHbIX CBsI3€H IPU U3YYEHUH XUMUU B 9 KJ1acCe OCYILECTBIISETCS Yepe3 UCII0Ib30BaHNE KaK 00X €CTECTBEHHO-
HAYYHBIX HOHATHUH, TaK ¥ MOHATUH, SABJISIOIIUXCS CHCTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0u1e ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAY4HbIN (akT, TMIOTE3a, 3aKOH, TEOpUs, aHalIu3, CUHTE3, KilaccuduKalus, NepuoJu4HOCTb,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHUE, IAPHUKOBBIN d3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®usuka: Marepus, aToM, IEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKJIMUJ, M30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi,
MIPOBOIHHUKH, TIOTYITPOBOIHUKH, IUIEKTPUKH, (POTOIIEMEHT, BEMIECTBO, TENO, OO0BEM, arperarHoe COCTOSHHUE BEIIeCTBa, ras, pPacTBOpP,
pPacTBOPUMOCTh, KPUCTAIIIMYECKAsi periéTka, CIUIaBbl, (U3NYECKUE BEIMUUHBI, SIUHUIIBI U3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI,
3BE3151, ComHIie.

buonorust: gorocunres, npixanue, Ouocdepa, sKocucTeMa, MUHEpaIbHbIe YIOOPEHMS, MUKPOIJIEMEHTbI, MAKPO3JIEMEHTBI, TUTATEIbHbIE
BELIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEPaIIbl, TOPHBIE TIOPO/bI, T0JIE3HBIE UCKOTIaeMble, TOTITUBO, BOJIHBIE PECYPCHI.

HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInaHOCTHEIC PE3YJIbTaTbl OCBOCHHA NPOTrpaMMbl OCHOBHOI'O 0611[61"0 O6paBOBaHI/I${ JOCTHUI'alOTCA B XOAC O6y‘l6HI/I$I XUMHH B €OUHCTBC y‘{€6HOI7I n
BOCIIUTATCILHOMN ACATCIIBHOCTU B COOTBETCTBHU C TpPaJUIITMOHHBIMUA pOCCHﬁCKHMH COOUOKYJIIBTYPHBIMU U JOYXOBHO-HPABCTBCHHBIMH IICHHOCTAMMU,
MIPUHATBIMU B 06I]_ICCTBC IIpaBUJIaM 1 HOpMaMH IMOBCACHUA U CHOCO6CTBYIOT mnmpoueccaM CaMOIIO3HAHUA, CaMOpPAa3BUTUA U CONUAJIM3alluN 06yqaloumxc;1.

JInaHOCTHEIC PE3YIbTaThl OTPAXKAOT TOTOBHOCTH o6yqa}oumxca PYKOBOACTBOBATLCH CHCTEMOM IIO3MTHUBHBIX IOCHHOCTHBIX OpI/ICHTa]_II/Iﬁ u
pacIMpCHUC OIbITa ACATCIBHOCTH HA eé OCHOBC, B TOM 4YHUCJIC B HaCTH!



1) naTpHOTHYECKOr0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOUIEHMsI K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJICAMIO, TOHMMAaHMs 3HAYCHUS XUMHUYECKOM HayKu B
YKU3HH COBPEMEHHOTO O0IIECTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON MHPOPMAIMEH O MEPEIOBIX JOCTHKEHUSIX U OTKPBITHAX MHUPOBOH U OTEUECTBEHHOM
XHMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa 1 00IIeCTBa,;

2) rpaKIaHCKOT0 BOCTTUTAHUS:

MIPEICTABICHUS O COLMAJbHBIX HOpPMax M TpaBUiaxX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHMBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HOH, Y4eOHOMCCIEeNOBAaTeIbCKOW, TBOPYECKOW M JAPYTMX BHAAX MAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOH COBMECTHOM
JESITeIbHOCTH MPH BHIMIOTHEHUN yYeOHBIX, TO3HABATEIbHBIX 3aJ1a4, BHIMTOIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX MMPOEKTOB, CTPEMIICHHSI
K B3aMMOITOHUMAHHUIO M B3aMMOIIOMOIIH B MIPOIecce 3TOH yueOHOW AeATeIbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE MOBEACHUE U MOCTYITKA CBOMX TOBapHUIIEH ¢
MO3UIIMH HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O TIO3HAHMSI:

MHUPOBO33pEHUECKHE TMPEACTABICHUS O BEIIECTBE M XHMHUYECKOM peaklUH, COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAyKd U
COCTaBIISIONINE OCHOBY Ui MOHMMAaHHWSl CYHNIHOCTH HAaydHOW KapTUHBI MHUpa, HPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS HPUPOIHL,
B3aUMOCBS35X YEJIOBEKA C IIPUPOIHOM CPENOH, O POJIM XUMHUH B IIO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MOJyYCHHWE HOBBIX 3HAHMN MO0 XMMHUH, HEOOXOAMMBIC JUIS OOBSICHEHUS HAOIMIOIAEMBIX MPOIECCOB U
SIBJICHWUH, MO3HABATEIbHOW, MH(MOPMALMOHHON M YWTATENbCKOH KYJABTYPHI, B TOM YHWCIIC HaBBIKOB CAMOCTOSITENILHON pabOThl ¢ y4eOHBIMH TEKCTaMHU,
CIPaBOYHOM JIUTEPATypOH, TOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMH WHPOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOy4eHMIO M MO3HAHUIO, JI00O03HATENLHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHUIO, MPOEKTHOW M HCCIEI0BATEIIbCKON
JeSITeTbHOCTH, K OCO3HAHHOMY BBIOOpY HANpPaBICHHOCTH M YPOBHS OOyYeHHS B IajibHEHIIEM;

4) (popMupOBaHHS KYJIbTYPbI 310POBbS:

OCO3HaHME IIEHHOCTH XHM3HU, OTBETCTBEHHOTO OTHOLICHHUS! K CBOEMY 3/10pOBbIO, YCTAHOBKU Ha 3I0POBBIH 00pa3 >KW3HHU, OCO3HAHME MOCIEICTBUI U
HENPHUITHE BPEIHBIX MPUBBIYEK (YIIOTPEONICHHS aJIKOTOJisl, HAPKOTHUKOB, KypeHHS), HEOOXOOUMOCTH COOIIOACHHUS NpaBUl 0€30MaCHOCTH HpU OOpalleHnu ¢
XMUMUYECKHMU BELIECTBAMH B OBITY U PEaIbHOM )KHU3HU;

5) TpynoBoro BocnuTaHmsi:

MHTEpEC K MPAKTUYECKOMY HM3yYeHHIO Npodeccuil U Tpyaa pa3iudHOTO poja, YBaKEHHE K TPyLy M pe3yiabraTaM TPYAOBOW IEATEIBHOCTH, B TOM
YKcJie HA OCHOBE NPUMEHEHHS IPEeAMETHBIX 3HAHWN 10 XUMHHU, OCO3HAHHBIN BHIOOp MHIAMBHIYAIbHOW TPACKTOPUH MPOAOLKEHHsST 00pa3oBaHUs C yUETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPeOHOCTEH, YCIeMHOM NpodecCHOHAIBHON NEeSITENbHOCTH U PA3BUTHS
HEOOXOJMMBIX YMEHUH, FTOTOBHOCTH aallTUPOBAThCS B MPO(eCcCHOHABHON Cpeae;

6) 9K0JIOTHYECKOTO BOCTIUTAHUS

9KOJIOTHYECKU 11e7IecO00pa3Hoe OTHOLICHHWE K NPHpOAE KaK HCTOYHMKY >KM3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHHs, MOHMMAaHUE LEHHOCTH
310pOBOTO M 0€30macHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (M3MUECKOMY M ICHXMUYECKOMY 310POBBIO, OCO3HAHHE LIEHHOCTH
coOoIeHNs paBuI1 0€3011acHOT0 MOBEJCHHUS IPH padoTe C BEIIECTBAMH, a TAKXKE B CUTYaLUsIX, YTPOXKAIOLINX 310POBBIO U KU3HH JIOACH;



CIOCOOHOCTU MPUMEHSATH 3HAHHS, MMOJYYaeMbIC TPU M3YYCHUU XUMHH, JUIS PEIICHUS 3a]a4, CBI3aHHBIX C OKPYXKAOIEH MPUPOTHON CpemoH, It
TIOBBIIIICHHUS YPOBHS 3KOJIOTUYECKON KYJIBTYpPhI, OCO3HAHUS M00aThHOTO XapaKTepa 3KOJIOTHYSCKUX MPOOIeM U MyTel MX PEIICHHUS IMOCPEICTBOM METOIOB
XUMUH, SKOJIOTHIECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B IMIO3HABATEIBHOM, KOMMYHHUKATUBHON U COLIMANIbHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe meranpenMETHBIX PE3yNBTATOB BBIIEISIOT 3HAYUMBIC JUIsl (POPMHPOBAaHUS MHUPOBO33PCHHS OOIICHAyYHBIC MOHATHS (3aKOH, TEOpHS,
MPHUHIIUI, THUIOTe3a, (PaKT, CHCTeMa, MPOIECC, IKCICPUMEHT WM APYroe.), KOTOPhIE HCIOIb3YIHOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpenaMerax |
MO3BOJISIOT HA OCHOBE 3HAHWUW W3 3TUX NPEAMETOB (hOPMHUPOBATH MPEJACTABICHUE O ICJIOCTHONW HAyYHOW KapTUHE MHUpa, U YHHBEPCAJIbHBIC y4cOHBIC
JedcTBusl  (TIO3HABaTeNIbHBIC, KOMMYHHKATHBHBIC, PETYJIATHUBHBIC), KOTOpPbIE OOECIICYMBAIOT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSTCIBHOMY
TUTAHUPOBAHUIO U OCYIIECTRICHUIO YUSOHOH NEATSIILHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE TeiicCTBUS

Ba3oBble joruveckue JeiicTBUA:

YMC€HHUSA HUCHOJIB30BATH HpI/IéMBI JIOTUYECKOI'0 MBINUICHHUA IIPU OCBOCHHU 3HAaHUH: PacCKpbIBaTb CMBICT XUMHYCCKUX HOHATHUHI (BI)IILGJISITI) nux
XapaKTCpHbIC MPU3HAKH, YCTaHABJIMBATH B3aUMOCBA3L C APYTUMU HOH}ITI/IHMI/I), HUCIIOJIB30BAaTh MOHATHUA IJIs1 O6’b$1CH€HI/ISI OTACIIBbHBIX q)aKTOB u HBHGHHﬁ,
BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU I KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKHUX BCHICCTB U XUMHUUYCCKUX peaxunﬁ, YCTaHaBJIMBaTb NPUIYUHHO-CJICACTBCHHBLIC CBA3U
MCXKOY O6T)CKTaMI/I N3Yy4YCHUA, CTPOUTD JIOTHYCCKUEC PACCYKICHUA (I/IHILyKTI/IBHBIC, JACAYKTUBHBIC, 10 aHaHOI‘I/H/I), J€JIaTh BBIBOJABI U 3aKJIFOUYCHHUS,

yYMEHHUE MPHUMEHATh B Mpollecce MO3HAaHUS MOHATHS (IPEAMETHBIE M METalpeIMETHBIC), CHMBOIMYECCKHE (3HAKOBBIC) MOJENH, UCIIONb3yeMbIE B
XUMHU, HpeO6p330BLIBaTB IMIHUPOKO NPUMEHACMBIC B XUMHNU MOACIIBHBIC MTPEACTABJICHUA — XUMHYECKUN 3HAK (CI/IMBO.H 3J'IeMeHTa), XUMHUYECCKas @opMyna u
YpaBHCHUEC XUMHUYECKOU p€akuun — IpU PCUHICHHUU yqe6HO-H03HaBaTeHLHBIX 3agady, C y‘IéTOM 3TUX MOICIIBHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJIATHE U
XapaKTEprU30BaTh CYHICCTBCHHBLIC IMPU3HAKN H3Yy4YaCMbIX O6’L€KTOB — XUMHUYCCKUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGIIII/IC 3aKOHOMEPHOCTH,
IMPUYIMHHO-CJICACTBCHHBIC CBA3U U IIPOTUBOPECUUA B U3YyUACMBIX IIPOLCCCax U ABJICHHUAX.

bazoBble uccienoBareibcKue aeiicTBHUS.

YMEHHE HMCIIOJIb30BaTh MMOCTABIEHHBIE BOIIPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI /Il JOPMHUPOBAHUS TUTIOTE3HI 110
MIPOBEPKE NMPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MPHOOpETEHNE OMbBITa 10 TUTAHUPOBAHUIO, OPTaHU3AIlMN M MPOBEACHUIO YYCHWYECKUX SKCIIEPUMEHTOB, YMEHUE HAONIOaTh 3a XOJOM IIpollecca,
CaMOCTOSTEIFHO MTPOTHO3UPOBATh €T0 PE3yIbTat, HOPMYIUPOBATh 0OOOIIEHHUS M BRIBOJBI IO PE3YIBTaTaM IIPOBEAEHHOTO OIBITA, MCCIENOBAHMS, COCTABIATh
OTY€T O MpoJIeNIaHHON paboTe.

Pabora c nndopmanmeii:

YMEHHE BBIOMpaTh, aHAIM3MPOBATH W WHTEPIPETUPOBATh MH(DOPMAIMIO Pa3IUYHBIX BUIOB W (HOPM MPEACTABICHUS, MOIYYaeMyH) U3 Pa3HBIX
WCTOYHUKOB (HAYyYHO-TIOMYJSpHAS JIMTEpaTypa XHMHUYECKOTO COAEp)KAHUs, CIPAaBOYHBIC IMOCOOMWs, pecypchl HWHTepHETa), KPUTHYECKHA OIICHHBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(OPMAITHIO;

YMEHHE TPUMEHSTHh PAa3IMYHBIE METOABI M 3alpOChl MPHU IOWCKE M 0TOOpe WHGpOpPMAIMM M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX IS
BHITIOJIHEHUSI YYEOHBIX M TIO3HABATENBHBIX 33Jad ONPEACIEHHOTO THIA, MPHOOPETEHHE OIbITa B OOJIACTH WCIOJB30BaHUS WH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJQJCHUE KYIbTYpOHl aKTUBHOTO WCIIOJNG30BAaHMS PA3JIMYHBIX TIOUCKOBBIX CHCTEM, CaMOCTOSTEIHHO BBIOMPATH



ONTUMANBHYIO (hOpMY MPEACTABICHUS MH(POPMALMU M WUIIOCTPUPOBATH PElIacMbIe 3a/adl HECJIOKHBIMH CXeMaMU, JuarpaMMaMiu, APYrumMu (popmamu
rpaduky ¥ UX KOMOMHALIUAMU;

YMEHHE KCIIOJIb30BaTh U aHAJIM3UPOBATH B MPOIECCe YYCOHOM M MCCIIEOBATCIILCKON NIEATEIBHOCTH WH(POPMAIIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBAa U TPAHCIOPTA HA COCTOSTHUE OKPY KAIOLIEH MPUPOIHON CPEBI.

KoMmyHnkaTHBHBIE YHMBepCaJbHbIe y4eOHbIe el CTBUSA:

YMEHHUS 3aJaBaTh BOMPOCHI (B XOIe nuanora u (WiM) JUCKYCCHM) IO CYIIECTBY OOCYXKJaeMOil TeMbl, (hOPMYIUPOBaTh CBOM IPEIJIOKEHUS
OTHOCHUTEIILHO BBINOJHEHUS PEAJIOKEHHOM 3a1a4u;

YMEHUSI TPEACTABIATH IONYYCHHBIC PE3YJAbTaThl MO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAIUI0
Pe3y/IbTaTOB BBIMOJIHEHUS XUMHUECKOTO JKCIIEPUMEHTa (JIaOOPaTOPHOTO OIbITA, JIJAOOPATOPHON pabOThI MO UCCIICAOBAHUIO CBOMCTB BELISCTB, Y4€OHOTO
MIPOEKTA);

YMEHHS Y4YeOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOHM I103HABATEIBHOH W HCCIICIOBATEILCKOW JEATSIBHOCTH TPU PEIICHUU
BO3HHUKAIONIMX NPOOJIeM Ha OCHOBE y4éra OONIMX HWHTEPECOB M COINIACOBaHUS MO3MLUH (0OCYXIeHHs, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBD»,
KOOPJUHAIIMS COBMECTHBIX JICHCTBUH, ONpeIe/iCHUEe KPUTSPUEB TI0 OLICHKE KaueCTRBA BBITIOJHEHHOHN pabOTHI U IPyTHE).

PeryasiTuBHBbIE YHUBEpPCAJbHbIE YUeOHbIE 1eiicTBUS:

YMEHHE CaMOCTOSTEIBHO ONPEACIATh 1SN ACITEIbHOCTH, IIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATh
CBOIO JICSATEILHOCTh, BBIOMpaTh HanOojee 3(PdeKkTHBHBIC CMOCOOBI pelieHUs Y4YeOHBIX M IO3HABATEIBHBIX 3a]ad, CaMOCTOSTEIBHO COCTABIIATH WM
KOPPEKTUPOBaTh MPEJIOKCHHBIH aJITOPUTM JCHCTBHU NMpPH BBITOJHEHUM 3aJaHUN C y4€TOM TNOJIY4YCHHS HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BEILIECTBAX U pEaKIUAX, OLEHHWBAThb COOTBETCTBHE IOJYUYEHHOTO pe3yibTaTa 3asBIEHHON LN, YMEHHWE MCIO0JIb30BaTh WM aHAJIU3UPOBATh KOHTEKCTHI,
MpejyiaraéMbie B yCIIOBUM 3aJJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3ylbTaTOB 10 OCBOCHHUIO 00S3aTEIIEHOTO COJIEP)KAHUs, YCTAHOBJICHHOTO JaHHOW (elepaibHON pabodeid mporpaMMoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAyYHBbIE 3HAHUS, YMEHHUS W CIOCOOBI JEeWCTBUH, criennprudecKue I MPeAMETHOW o0nmacTh «XWMHUS», BHIIBI
JIESITEIILHOCTH 10 TTOJTyYe€HUI0 HOBOTO 3HAHUS, €T0 WHTEPIIPETAIlNH, IPE00Pa30BaHHIO U TPUMEHEHHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CHUTYAIIHsX.

K xoniy oOyuenus B 9 kijacce npenMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JODKHBI OTPaXkaTh COPMHUPOBAHHOCTD Y OOYJAONIUXCS YMEHHIA:

®  PACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMHUUYECKUW 3JIEMEHT, aTOM, MOJIEKYJIA, UOH, KATUOH, aHUOH, ITPOCTOE BEUIECTBO, CIIOKHOE

BEIIIECTBO, BaJICHTHOCTh, AJICKTPOOTPHUILIATEIIbHOCTh, CTEIIEHb OKHUCICHHS, XUMUYECKast PeaKIlys, XUMUYecKas CBA3b, TEIIOBOM 3 eKT peakiuu,
MOJIb, MOJISIPHBIN 00BEM, pacTBOP, EKTPOIUTHI, HEAICKTPOIIUTHI, SICKTPOTUTHICCKAS TUCCOIMAITHS, PEaKIIM HOHHOTO OOMEHa, KaTajlnu3arop,
XUMHUYECKOE paBHOBeCHE, 0OpaTHMbIe M HEOOpaTHMbIC PEaKIliH, OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, OKUCIIUTENb, BOCCTAHOBHUTEIIb,
OKHUCJICHHE U BOCCTAHOBJICHHE, aJJIOTPOIHUA, aM(POTEPHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, MOHHAs, METa/UIMYeCKas), KpPHCTaIndecKast
pelérka, KOppo3usi METAIIOB, CILJIaBbl, CKOPOCTh XMMUYECKON peakinuu, NpeeibHo Jonyctumas koHuenTpanus [IJIK BemiecTsa;

®  WUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUI U PUMEHATH 3TU HOHATUS [IPU OTIMCAHUM BEILIECTB U UX MPEBPALLECHUN;

®  WCIOJIB30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsSI COCTAaBICHHS (DOPMYI BEIECTB M YPaBHEHUI XUMHUYECKUX PEaKIInii;

®  OIpEIENATh BAJIEHTHOCTh W CTENEHb OKUCICHMS XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHUSIX Pa3IMYHOIO COCTaBa, NMPUHAJUIEKHOCTh BELIECTB K

OTpeNeNEHHOMY KIJIACCY COCAMHCHWH To (opMmysiaM, BUA XUMHUYECKON CBs3U (KOBAaJICHTHAs, MOHHAS, METaJUIMYECKas) B HEOPTaHUYCCKUX



COEIIMHEHMSIX, 3apsi/l HOHA [0 XMMUYECKoH (popMysIe, XapaKkTep Cpellbl B BOAHBIX PaCTBOpaX HEOPTaHUYECKUX COCTUHEHUH, THIT KPHCTAIIIMYECKON
PEIETKH KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIch [lepronmaeckoro 3akona /I. M. MenneneeBa 1 JeMOHCTPHPOBATH €r0 TOHMMAaHKE: OMHCHIBATH M XapaKTEePHU30BaTh TAOIMIHYIO
dopmy Ileprnoandeckoil CHCTEMBI XMMUYECKUX JIEMEHTOB: Pa3InyaTh MOHATHS «IJIaBHAs moArpynmna (A-rpynma)» u «mobounas moarpynmna (b-
Tpynma)», Majble W OONbIINEe MEepHOIBl, COOTHOCHTh OOO3HAYEeHWS, KOTOpbIE HMEIOTCS B MEPHOIMYECKOW TaOIHIEe, C YHCIOBBIMHU
XapaKTepUCTHUKaMH CTPOCHUS aTOMOB XMMHYECKMX JJIEMEHTOB (COCTaB M 3apsn sapa, oOIee YMCIO SJIEKTPOHOB M PACIPEleNICHHE UX IO
3JIEKTPOHHBIM CIIOSIM), OOBACHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M MX COSIMHEHHH B Mpeeax MajbIX NMEepHOIOB H
IJIaBHBIX TIOATPYII C YIETOM CTPOCHHS UX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTL XUMHUYCCKHUE 3JICMCHTBI, HCOPIraHNMYCCKUEC BCIICCTBA, XUMHUYCCKUC PCAKIIUN (HO YHUCIIy U COCTaBy YYAaCTBYIOIIUX B PCAKIIUH
BEIIECTB, 10 TEIUIOBOMY 3(deKTy, 0 H3MEHEHHIO CTENeHeH OKHUCIICHNS! XUMUIECKHIX JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATE) OOIMME M CHEHU(PUICCKUE XMMHYCSCKHUE CBOMCTBA IMPOCTHIX M CIOXHBIX BEIISCTB, MOATBEPKIAs OIMCAHUC
IMpuMepaMu MOJICKYJIAPHBIX 1 NOHHBIX ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKUX pCaKHHﬁ;

COCTABJISTh YPABHEHHUS DJIEKTPOIUTHYSCKONW JHCCOIMAIIMN KUCIIOT, IEeN0Ueil W cojeld, TOJHbIe W COKPAIIEHHBIC YPaBHEHHS PEaKIHii MOHHOTO
O6MeHa, YpaBHCHUA pCaKHHﬁ, IMMOATBCPKAAOIIHNX CYIIECTBOBAHUC TeHEeTUYECKOM CBA3H MECKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB;

PACKpbIBaTh CYITHOCTh OKHUCIMTEIFHO-BOCCTAHOBHTEILHBIX PEaKIUil OCPEACTBOM COCTABICHUS AJIEKTPOHHOTO OajlaHCca ITUX PeaKIHi;
IMPOrHO3UpOBaAThH CBOMCTBa BCHICCTB B 3aBUCHUMOCTHU OT HMX CTPOCHHA, BO3MOKXHOCTU IIPOTCKAHUA XUMHUUCCKHUX HpeBpaHleHI/II\/'I B PAa3IMYHBIX
YCIIOBHSAX;

BBIYHCJIATH OTHOCHTEJILHYIO MOJIEKYISIPHYIO M MOJISPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO JI€MEHTa 1o (GOopMylle COCAUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI IO YPABHEHHIO XMUMUYECKOW peakini;

COOJIO/IaTh TpaBHJIa TMOJB30BAaHHMS XUMHYECKOH IOCYHIOH M J1TabopaTOpHBIM OOOpPYIOBaHMEM, a TAKKe INpaBWiIa OOpalIeHWs C BEUIECTBAMH B
COOTBETCTBUU C MHCTPYKLUAMU 110 BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHUYCCKHUX OIIBITOB IO IMOJIYYCHUIO U CO6I/IpaHI/IIO I‘33006pa3HBIX BCIICCTB
(aMMHaKa 1 yIJIEKHCIIOTO ra3a);

HPOBOJNTH PEAKIINH, MOATBEPIKAAIOIINE Ka9eCTBEHHBI COCTAB Pa3IMYHbBIX BELIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHI-, OPOMHUI-, HOAM/I-,
kapOoHat-, ¢ocdar-, cuamMKaT-, Cynb(ar-, THIPOKCUI-HOHBI, KATHOHBI aMMOHUSI M MOHBI M3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOIHBIX
pacTBopax HEOPraHUYECKUX BEIICCTB;

NPUMEHATH OCHOBHBIE OIEPAIlMM MBICIUTENBHON NESATEIbHOCTH — aHAalU3 W CHHTE3, CpaBHEHHE, 00O0OIEHHE, CHCTEMAaTH3alMIO, BBIABICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€i — U1 M3Y4eHHUs] CBOWCTB BEIIECTB M XMMHYECKUX DPEaKLUH, €CTeCTBEHHO-HAyYHBIE METOABI IMO3HAHUS —
HaOmoieHue, N3MEpPEeHre, MOACTUPOBaHUE, IKCIIEPUMEHT (PealibHbIN U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHME ¢ yka3annem KOJIMYeCTBA aKaleMIYeCKHX YaCOB, OTBOANMBIX Ha OCBOCHHE KaXKI0i TeMBbI
Y4eOHOro npeaMera, y4eoHOro Kypca, yue0HOro MoayJisi M BO3MO:KHOCTb HCIIOJIbL30BAHUSA 110 3TOH TeMe 3JIeKTPOHHBIX (HU(POBLIX)
00pa3oBaTeIbHBIX PECYPCOB, ABIAAIOIMMXCA Y4eOHO-MeTOANYEeCKMMH MaTepHaJIaMH.

Tembl | HaumenoBanue TeM | KonnuecTBo yacos | Dnexrponnsre (udpossre) |




MIPOrPaMMBbI Beero Kontponsnsie | Ilpaktuyeckue [ara nzyuenus o0pazoBaTeNbHbIE PECYPCHI
paboThI paboThI
[ToBTOpEeHue U3y4eHHOro 4 1 0 Bubnuotexa LIOK
Marepuaia https://m.edso0.ru/7f41a636
Tewma 1. OcCHOBHBIC 3aKOHOMEPHOCTH 4 0 0 bubmmoreka IIOK
MPOTEKAHUSI XUMHUUESCKHX https://m.edso00.ru/7f41a636
peaxumit
Tewma 2. ONEKTPOTUTHICCKAS 10 1 1 butmmorexa IIOK
JHCCOIHAIHst. X UMUIECKUE https://m.edso0.ru/7f41a636
pEaKIMu B pacTBOpax
Tema 3. OO0mas XxapakTepuUCTHKA 6 0 1 Bbubnuoreka [IOK
xuMmueckux memenToB VIIA- https://m.edsoo.ru/7f41a636
rpynnsl. ['agoreHst
Tema 4. OO0mas xapakTepuCcTHKa 6 0 0 Bbubnuoreka [IOK
XUMAUYECKUX dieMeHToB VIA- https://m.edsoo.ru/7f41a636
rpymmnsl. Cepa u eé
COCIMHCHHUSI
Tema 5. OOm1as xapakTeprUCTHKA 8 0 1 bubnuorexa LIOK
XUMHAUYECKUX djieMeHTOB VA- https://m.edsoo.ru/7f41a636
rpymmsl. A3oT, Gochop u ux
COCIUHCHHMS
Tema 6. OO0mas xapakTepucTUKa 9 1 2 Bubnuoreka [JOK
XuMuueckux niemeHToB [VA- https://m.EdSOO.rU/7f41a636
rpynnsl. Yriepon, KpeEMHUN U
WX COCUHEHUS
Tema 7. o 4 0 0 butnuoreka IIOK
Obmme croficTsa MeTAILIOB https://m.edso0o.ru/7f41a636
Tewma 8. Baxneiimme MeTamuibl 1 UX 13 1 2 bubmmorexa [JOK
COeMHEHUS https://m.edsoo.ru/7f41a636
Tema 9. BemecTBa 1 MaTepuaibl B 4 0 0 bubnmorexa [IOK
KHU3HH deaoBeKa. OCHOBBI https://m.edso0.ru/7f41a636
9KOJIOTMYECKOI TPaMOTHOCTH
Bcero yacos 68 4 7
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HUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

"Anxumuk" - http:/alhimik.ru
. Kypnan «Xumust u xu3ab»to - https://hij.ru/

. Kypnan " 1 centsops" - https://1sept.ru/
. Uudoypok - https://iu.ru/video-lessons

~N N AW~

. Poccuiickas anexTpoHHas mkona. - https://resh.edu.ru/

. TTonGopHa nutepatypsl o xumumto - http://c-books.narod.ru/

INOYPOYHOE IIVIAHUPOBAHHUE

. COOpHHK cTaTell 0 XMMHUYECKHUX NIEMEHTaX, WUTIOCTPUPOBAHHbII ONMCaHUEM JKCIiepuMenToB. -http://www.periodictable.ru

Ne Tema ypoka KosndectBO yacoB Hata JJIeKTpOoHHbIE IUPPOBLIE
n/no Bcero| Koutposbusie | Mpaxruueckue | H3y4eHUs o6pasoBaTesibHbIE PECYPChI
paboThl pa6oThl
1 |Ilepuoanveckuii 3akoH. [lepuogudeckas cucreMa 1 bubanoreka LIOK
XHMH4YecKuX 3yieMeHTOB /I. U. MeHeeeBa https://m.edsoo.ru/00adb59e
2 |3aKOHOMEpPHOCTHU B U3BMEHEHUH CBOWCTB 1 bubauoTeka LIOK
XMMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPHO/I0B https://m.edsoo.ru/00adb6b6
3 |Kiaccudukanus v HOMeHK/IaTypa Heopranudeckux | 1 Bu6auoTteka LJOK
BEIIEeCTB https://m.edsoo.ru/00adb7e2
4 |Buabl XMMHYECKOH CBSI3U U THUIIbI 1 bubaunoreka LIOK
KPUCTAJIMYEeCKUX PEIlETOK https://m.edsoo.ru/00adbacé
5 |BxogHas KOHTpoJIbHas paboTa Ne1 mo Teme 1 1
«[loBTOpEeHUE U yriy6sieHHe 3HAaHUH OCHOBHBIX
pasziesioB Kypca 8 Kjaccay.
6 |Knaccudukanus XMuMHUYECKUX PeaKIIUN M0 1 bu6auoreka IJOK
pas3/IMYHbIM [IPU3HAKaAM https://m.edsoo.ru/00adbcb0
7 |lloHAATHE O CKOPOCTH XUMHUYECKOH peaKIUH. 1 bu6anoTeka LIOK

[loHaTHE 0 TOMOTeHHBIX U reTeporeHHbIX peaKquAax

https://m.edsoo.ru/00adbe9a
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
8 |[loHSATHE 0 XMMHUYECKOM paBHOBeCHH. DaKTODPBHI, 1 bubsaunoTeka [JOK
BJIMSIIOIIMEe HA CKOPOCTb XUMUY€ECKOW PeaKIUu1 U https://m.edsoo.ru/00adc28c
MI0JI0’KEHUE XMMUYECKOTO paBHOBECHS
9 |OKHCJIUTENbHO-BOCCTAHOBUTEJ/IbHbBIE PEAKIUH 1 bubanoreka LIOK
https://m.edsoo.ru/00adcade
10 |Teopus 3/IEKTPOTUTHYECKOHN AUCCOIIUALINH. 1 bubaunoreka LIOK
CuJibHBIE U CJ1a6ble 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |HMoHHbIE ypaBHEHUS peaKIUh 1 bubaunoTeka [JOK
https://m.edsoo.ru/00add448
12 | XuMmunueckue cCBOHMCTBA KMCJIOT U OCHOBaHUM B cBeTe| 1 bubanoreka LIOK
npeJ/iCTaBJeHUH 00 3JIEKTPOJIUTHYECKON https://m.edsoo.ru/00add5d8
JIUCCOLMALI U
13 | XuMmuuyeckue CBOHCTBA COJIEH B CBETE 1 bu6auoreka IJOK
Hpe/ICTaBJeHUH 00 3JIEKTPOJIUTHYECKOMH https://m.edsoo.ru/00add8b2
JIUCCOLIA U
14 |TloHATHE O TUPOJIU3E COJIEH 1 Bbubanoreka LIOK
https://m.edsoo.ru/00add9d4
15 |06061eHne U cUcTeMaTHU3aLa 3HaHU | 1 Bbubanoreka LIOK
https://m.edsoo.ru/00addd12
16 |IIpakTuyeckas paborta N2 1. «Pemenue 1 1 Bub6snoTeka LIOK
3KCIEepUMEHTaIbHbIX 3aja4» https://m.edsoo.ru/00addbfa
17 |KoHTpoJsibHas pa6oTa N22 o Teme 1 1 bu6snoTeka [IOK
«JJIEKTPOJIMTHYECKASA AUcCoLMalUsl. XUMHUYeCKHe https://m.edsoo.ru/00addec0
peakIiMy B pacTBoOpax»
18 |O6mas xapakTepruCTHKA raJIoreHOB. XUMHUYeCKHe 1 bub6anoTeka LIOK
CBOMCTBa Ha MpUMepe XJopa https://m.edsoo.ru/00addfe2
19 |XnopoBogopoa. CosisiHast KUCJI0Ta, XUMHUYECKHE 1 bubauoteka [JOK

CBOMCTBA, MOJy4YeHUe, IPUMEHEHUE

https://m.edsoo.ru/00ade104
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
20 |[IpakTHueckas pa6ota N2 2 no teme «[losyueHue 1 1 Bu6auoTteka [JOK
COJISTHOUM KUCJIOTHI, U3yYeHUEe e€ CBOHUCTB» https://m.edsoo.ru/00ade348
21 |Bpryuc/eHUs 10 YpaBHEHUAM XUMUAY€ECKUX 1 Bbu6auoTteka [JOK
peaklMi, ec/id OJIUH U3 peareHTOoB JlaH B U30bITKe https://m.edsoo.ru/00ade488
22 |06wmas XxapaKTepruCcTHUKa 3/1eMeHTOB VIA-rpynibl 1 bubanoTeka [IOK
https://m.edsoo.ru/00ade64a
23 | AnnoTtponHble MoavduUKanuu cepbl. HaxoxaeHue 1 bubanoreka LIOK
cepbl U e€ coeJUHEHUU B Ipupoae. XUMHU4YeCKHe https://m.edsoo.ru/00ade64a
CBOWCTBA Cephl
24 |CepoBomopos, cTpoeHue, GU3nYeCcKre 1 1 BubauoTteka [IJOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 |Okcupapl cepbl. CepHast KUCI0Ta, U3UYECKHE U 1 bubanoTeka LIOK
XMMHUYECKHE CBOHCTBA, IPUMEHEHHe https://m.edsoo.ru/00adea28
26 |XuMUYecKHe peaKIUH, JexKallie B OCHOBe 1 Bbubanoreka LIOK
IPOMBIIIJIEHHOTO CI0co6a MOJIy4eHUs1 CEpHOU https://m.edsoo.ru/00adec8a
KUCJI0ThlL. XMMUUYECKOe 3arpsi3HeHHe OKpY»Karolen
cpeJbl COeIMHEHUSIMHU CEPBI
27 |BbluMCIEHHE MACCOBOM JI0JIM BbIXOZa MPOAYKTaA 1 Bbubanoreka LIOK
peakIuu https://m.edsoo.ru/00adec8a
28 |061as XxapaKTepUCTUKA 3J1eMEeHTOB VA-IpymmbI. 1 bu6snoTeka [IOK
A3zoT, pacnpocTpaHeHHe B IpUpojie, pU3nIecKUe U https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
29 |AMMuak, ero GusrMYeCcKre U XUMHUYECKHe CBOMCTBA, 1 Bubaunoreka LIOK
NoJIydeHHe U IpUMEHEHUe https://m.edsoo.ru/00adf004
30 |[lpakTuyeckas pa6ora N2 3 nmo Teme «[losyuyeHue 1 1 Bu6sanorteka LLIOK
aMMMaKa, U3yueHue ero CBOMCTB» https://m.edsoo.ru/00adf180
31 |A30oTHas KMCJI0Ta, €€ pU3NIecKrue U XUMHUYECKHe 1 bu6auoTteka [JOK

CBOICTBa

https://m.edsoo.ru/00adf306
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl

32 |HMcnosb3oBaHHe HUTPATOB U COJIEH aMMOHUS B 1 bubsaunoTeka [JOK
KavyeCTBe MUHEPAJIbHBIX Y/I00peHUH. XUMUYeCKoe https://m.edsoo.ru/00adf518
3arpsi3HeHUe OKpY»Kalollel cpe/ibl COeJUHEHUSIMU
asoTa

33 |®Docdop. Okcupg pocdopa (V) u pochopHas 1 bubaunoteka [JOK
KMCJI0Ta, pU3NYECKHe U XUMHUYECKHEe CBOUCTBA, https://m.edsoo.ru/00adf68a
noJiy4yeHue

34 |Hcnosb3oBaHue ¢pochaToB B KaueCcTBe 1 Bu6sanorteka LLIOK
MHUHepaJIbHBIX yI00pEeHUH. 3arpsi3HEHHE https://m.edsoo.ru/00adfc20
NpUpOHOH cpeabl pochaTaMu

35 |Yrsepos, pacupocTpaHeHHE B IPUPO/IE, 1 bubaunoteka [JOK
du3nYecKre U XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c

36 |Oxkcuppbl yriaepojia, ux puandeckrue 1 XMMHUIECKHe 1 bubanoTeka LIOK
CBOMCTBA. JKOJIOTUYECKHE MPO6JIeMbI, CBSI3aHHbIE C https://m.edsoo.ru/00adfebe
okcuaoM yriaepoza (1V)

37 |YroJyibHast KUCJIOTA U €€ COJIU 1 bu6auoreka IJOK

https://m.edsoo.ru/00ae006¢

38 |IlpakTuyeckas pa6orta N2 4 no Teme "[losydyeHne 1 1 bu6anoTeka [IOK
yrJjiekucsoro rasa. KauectBeHHas peakijys Ha https://m.edsoo.ru/00ae027e
KapO6oHaT-UOH"

39 |[lepBOHavYa/bHbIEe NOHATHS 00 OPraHUYECKHUX 1 Bu6auoTteka LJOK
Bell[eCTBAxX KaK O COeJIMHEHUsIX yryepo/ia https://m.edsoo.ru/00ae054e

40 |KpeMHMH U ero coeJJUHEHHUS 1 bu6snoTeka [IOK

https://m.edsoo.ru/00ae080a

41 |IlpakTuyeckas pa6ora Ne 5. Pemenue 1 1 bu6anoTeka [IOK
JKCIlepUMeHTAaJIbHbBIX 33/ja4 10 TeMe «BaxkHenmune https://m.edsoo.ru/00ae0bf2
HeMeTaJlJIbl U UX COeITUHEHUSI»

42 |KoHTposibHas pa6oTa Ne3 o TeMe «BakHeH1e 1 1 Bu6auoTteka [JOK
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
HeMeTaJlJIbl U UX COeJUHEHHUSI» https://m.edsoo.ru/00ae0el18
43 |061as xapaKTEpPUCTHKA XUMHUY€ECKUX 3JIEMEHTOB —| 1 bubsaunoTeka [JOK
MeTaJlJIOB. MeTa/lsInyecKasi CBSI3b U MeTalJInYyecKast https://m.edsoo.ru/00ael03e
KpHuCTa/l/indeckas pemétka. Pusnyeckre cBocTBa
MeTaJlJIOB
44 | XuMHYecKHe CBOMCTBA METAJLJIOB. 1 bu6aunoreka IJOK
JJIEKTPOXUMHUYECKHUH psiJi HAPSHKEHUH MeTaJIJIoB https://m.edsoo.ru/00ael156
45 |06uMe croco6bl MOayYeHUsI MeTas10B. CIJIaBbl. 1 bubaunoTeka [JOK
BblyMc/ieHHs 10 ypaBHEHHUSM XUMUY€ECKUX https://m.edsoo.ru/00ael156
peakl M, eCii OJJUH U3 PeareHTOB COJleP>KUT
npuMecHu
46 |[loHSTHE O KOPPO3UH METAJIOB 1 bu6anoTeka [IOK
https://m.edsoo.ru/00ael1278
47 |lllesioYHBbIE METAJIJIbI 1 bu6auoreka IJOK
https://m.edsoo.ru/00ael14b?2
48 |OKCHbI ¥ TUJIPOKCH/IbI HATPUS U KaJIUSA 1 Bbubanoreka LIOK
https://m.edsoo.ru/00ae14b2
49 |IllesioyHO3€EMEIbHBIE METAJ/LJIbl — KAJIbIIUH U 1 Bbu6anoTeka LIOK
MarHuu https://m.edsoo.ru/00ael5e8
50 |Ba)kHeHIIMe cCOeJMHEeHUS KabI[Us 1 bu6auoreka IJOK
https://m.edsoo.ru/00ael5e8
51 |06061eHHe U CUCTEMATHU3aLMA 3HAaHUH 1
52 |2KécTkoCTb BO/IbI U CIIOCOOBI €€ yCTpaHEHUSs 1 Bu6auoTteka LJOK
https://m.edsoo.ru/00ae1886
53 |IIpakTuyeckas pa6ora N2 6 no Tteme "XKécTkocTb 1 1 bu6anoTeka [IOK
BO/Ibl U METO/IbI €€ yCTPpaHEeHUs" https://m.edsoo.ru/00aelae8
54 | AnroMUHUHI 1 Bu6anoreka LIOK
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
https://m.edsoo.ru/00aelc64
55 |AMdoTepHbIe CBOHCTBA OKCH/A U THAPOKCH/A 1 bub6aunoTteka LJOK
https://m.edsoo.ru/00aelc64
56 |Xeseso 1 bu6sunoreka IJOK
https://m.edsoo.ru/00ae1d86
57 |OKcuabl, THAPOKCUIBI U coH Kesie3a (II) uokenesa | 1 BubauoTteka [IJOK
(1 https://m.edsoo.ru/00ae35e6
58 |06061IeHHNe U CUCTEMaTH3al Mg 3HAaHUH 1
59 |lIpakTHyeckas pa6ora Ne 7. PemeHue 1 1 Bu6auoTteka LJOK
3KCIepUMeHTaIbHBIX 33/1a4 110 TeMe «BakHeH1IHe https://m.edsoo.ru/00ae3de8
MeTaJlJIbl ¥ UX COeTUHEHUSI»
60 |BbIuMc/IeHUS 110 YPABHEHUSAM XUMHUYECKUX 1 BubsinoTeka LJOK
peaki Ui, ecii OJMH U3 PeareHTOoB JlaH B U30bITKE https://m.edsoo.ru/00ael1750
WJIA COZIEPIKUT MPUMeCH. BbIuncieHUs1 MacCOBOM
JIOJIM BBIXO/]a TPOAYKTa peaKIu1
61 |0606IIeHNe U cMCTeMaTHU3alug 3HaHUK 1
62 |KouTposibHas pabota N24 no TeMe «BaxkHel e 1 1
MeTaJlJIbl U UX coeiMHeHus»/ Bcepocculickas
npogepouHas paboma.
63 |BemecTBa U MaTepUaJibl B MIOBCEJHEBHOM KU3HU 1 bu6auoreka IJOK
yeJsioBeKa https://m.edsoo.ru/00ae3f50
64 |XuMuyeckoe 3arpsi3HeHHe OKPYKaroIel cpe/bl 1 bu6anoTeka [IOK
https://m.edsoo.ru/00ae4270
65 |PoJib XMMHH B pellleHUH 9KOJIOTHYECKHX MTPO6IEM 1 bu6anoTeka [IOK
https://m.edsoo.ru/00ae4270
66 |PesepBHBIN ypoK. 06061eHNE U CUCTEMATU3AIMS 1 Bu6auoTteka LJOK

3HaHUU

https://m.edsoo.ru/00ae0d0a
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Ne Tema ypoka KosindectBO yacoB Hata JJIeKTpOHHbIE UPPOBBIE
n/m Bcero| KouTposbbie | lpakTuueckue | H3YIeHAA 006pa3oBaTe/IbHbIE PeCypChl
paboThI paboThl
67 |Pe3epBHbIN YpoK. 06001eHHEe U CHCTEMaTHU3aIUs 1 bubsaunoTeka [JOK
3HAHUH https://m.edsoo.ru/00adb33c
68 |Pe3epBHBIN ypok. 06061eHHE U CUCTEMATHU3AIMS 1 Bbu6auoTteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI
Kon
MPOBEPSIEMOT0 IIpoBepsieMble MpeIMeTHBIE Pe3yIbTATHI OCBOSHHSI OCHOBHOI 00pa30BaTeIbHO MPOrpaMMbl 0CHOBHOTO 00111ero 06pa30BaHMsI
pe3yabTarta
1 ITo Teme: «BemiecTBo 1 XUMUYECKasl pEaKIUs»
PacKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHH: PacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTLI, 3JICKTPOJIUTUYCCKAs AucCCoLHalus,
11 peaknuuyu HMOHHOTO OOMEHa, KaTamu3aTop, XUMHYECKOe paBHOBECHE, OOpaTHMBIE ¥ HEOOpAaTUMBIC pEaKIMH, OKUCIHTEIBLHO-
' BOCCTaHOBHTEIIFHBIC PEAKIIMN, OKACINUTEh, BOCCTAHOBHUTEINb, OKACICHIE W BOCCTAHOBJICHHUE, AITIOTPOITHS, aM(pOTESPHOCTh, XUMUIECKAsT
CBs13b (KOBAJICHTHAS], HOHHAsI, METAJUTMYECKAs ), KpUCTAJUTHYECKAsl PEIETKA, CIUIABbI, CKOPOCTh XMMHUYECKOW PEaKIuu
12 WDTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUCCKHX IOHATHH ¥ NPUMEHSATh JTH IOHATHS TPH OIMCAaHWW BEIIECTB U UX
' IpEeBpaIICHUI
13 COCTaBJIITh YpaBHEHUS 3JIEKTPOJIUTHUECKON HMCCOIMAIMK KHUCIIOT, IIEN0Yeil U COJIEH, MOJMHBIE U COKpAIIEHHbIE YPAaBHEHHUS pEaKIUi
' MOHHOTO 0OMEHa
1.4 PacKpBIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBHTEIILHBIX PEAKIHIA MOCPEACTBOM COCTABJICHUS AIEKTPOHHOTO OaaHca ITHX PeaKIuii
1.5 IIPOBOJIUTH Pacu€Thl 10 YPAaBHEHUIO XMMHUYECKOH peakliuu
2 ITo Temam: «HemeTamisl 1 UX coeMHEHUSD) U «METalUTbl U X COCTUHECHUSDY
9 XapaKTepu30BaTh (OMUCHIBATh) OOMIME W CHeNU(UICCKHEe XUMHYECKHUE CBOWCTBA TMPOCTHIX W CIIOKHBIX BEIIECTB, MOATBEPKIas
1 OIMMCaHUEC NpUMEpPaAMU MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINUX XUMHUYCCKUX pea}cuI/Iﬁ
2.2 COCTABIISITh YPABHEHUI PEAKIUi, TOATBEPKIAIOIINX CYIIECTBOBAHHE T€HETUIECKON CBSI3M MEXKAY BEIIECTBAMU Pa3IMYHBIX KJIACCOB
2.3 IPOTHO3MPOBATh CBOMCTBA BEMIECTB B 3aBHCHMOCTH OT HX CTPOCHHUS, BOSMOXKHOCTH TIPOTCKAHWS XMMHYECKHX MPEBPALICHUI B
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Kox

NpoBepPsieMOro IIpoBepsiemble peMeTHbIE Pe3y/IbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTe/bHON MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yabTara
Pas3JINYHBIX YCIOBUSX
ClIefloBaTh TNpaBHJIaM IOJB30BAHUS XHUMHYECKOH IOocynoil u 51abopaTopHBIM 00OpYHOBAaHHEM, a TakKe INpaBHJIaM OOpaIleHHs ¢
2.4 BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMU 110 BBINIOJHEHUIO JTa0OPATOPHBIX XMMHUYECKHX OINBITOB IO MOJIYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (AMMUAKa U YITIEKHCIIOTO ra3a)
TPOBOJUTH PEAKIIHH, TOATBEP KAA0IINE KAUeCTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOpHUI-, OpOMHL,
2.5 oy, kapooHar, ocdar, cunukar, cynbdar, THAPOKCUANOHBI, KATHOHBI AMMOHUS, HOHBI N3yYEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX BEIIECTB
3 Ilo Teme: «XuMUs U OKpyKarOIIas CPeaar»
3.1 PacKpBIBAaTh CMBICI OCHOBHBIX XuMuueckux noustuit: I1JIK BemiecTBa; KOppo3ust METAJUIOB
IPUMEHSTh OCHOBHBIE OICpAlliM MBICIUTENBFHOH NESATeNbHOCTH — aHAIN3 M CHHTE3, CpPaBHEHHE, 000OIIeHWe, CHCTeMaTH3aLHIo,
3.2 BBISIBIICHUE INPUYUHHO-CIEACTBEHHBIX CBS3€d — JUIl W3y4YEHUS CBOMCTB BELIECTB M XMMHUYECKUX PEaKLUil; eCTECTBEHHOHAYYHBIE
METO/IbI MO3HAHMS — HAOMIOICHNE, N3MEPEHHE, MOJCITUPOBAHHUE, SKCIIEPUMEHT (PeaIbHbIH 1 MBICIICHHbIH)
IPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
Kon IIpoBepsieMblii 3J1eMeHT cO/IepKAHMS
1 BemectBo u xumnueckas peaxiusi. [lopropenue

HCpI/IO,Z[I/I‘IeCKI/Iﬁ 3aKOH. HepnounquKaﬂ CUCTCMA XHMHWUYCCKHUX OJICMCHTOB I[I/I Menaeneena. CTpOCHI/IC aTOMOB. 3aKOHOMepHOCTI/I B

1.1 W3MEHEHHH CBOMCTB XHMHUYECKHX 3JIEMEHTOB TMICPBLIX Tpex NEpUoa0B, Kajusd, KaJIbliUsd U HUX COG}II/IHCHI/Iﬁ B COOTBCTCTBHU C ITOJIOKCHHUEM

OJICMCHTOB B Hepnogmqecrcoﬁ CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

BEIECTB

CrtpoeHue BeliecTBa: BUIbl XUMUYECKOH CBA3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUTNUECKOM
pemETKH W BHIA XHMHYECKoW cBs3u. Kiaccudukamus M HOMEHKIATypa HEOPraHMYECKHX BEIISCTB (MEXIyHApPOAHAS W TPUBHAIBbHAS).

XuMHuJeckue CBONCTBA BCHICCTB, OTHOCAIUXCS K pa3jIMYHBIM KjlaCCaM HEOPraHHYCCKUX COCHHHGHHﬁ, TCHCTUYCCKasl CBA3b HCOPraHUYCCKHUX

1.3 Knaccn(bmcaul/m XUMHNYCCKHX peaKHI/Iﬁ 110 PA3JIMYHBIM IMPHU3HAKaAM (HO YUCIIy U COCTABYy YYACTBYIOIIUX B pCaKIMKU BCUICCTB, IO TCIUIOBOMY




Kog

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

3¢ ¢deKxTy, M0 H3MEHEHHIO CTENEHEW OKHUCIEHHS XHMHYECKMX 3JIEMEHTOB, II0 OOpaTUMOCTH, IO YYacTHIO KaTalu3aropa). OK30- H
SHIOTEPMUYECKUE PEAKITUH, TEPMOXUMHUYCCKHE YpaBHeHNs. [IOHATHE 0 CKOPOCTH XUMHUYECKOH peakiuu

14

ITousTre 06 O6paTI/IMLIX u HCO6paTI/IMI)IX XUMHUYCCKUX PCAKIUAX. IloHsiTHE O TOMOT'E€HHBIX U T CTCPOrCHHBIX PCAKIUAX. IloHsITHE O XUMUYIECKOM
PpaBHOBECHH. q)aKTOpLI, BJIMAIOIINEC HA CKOPOCTH XHMHYECKOH PCaKMN 1 IMOJOXKCHNUE XUMHUYCCKOI'0O PaBHOBECHA

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pcakuuu, 3J'IeKTp0HHI:II71 0aJlaHC OKHCIIHMTEIbHO-BOCCTAHOBUTEILHOM peakuuu. CocrapicHue ypaBHCHI/II\/'I
OKHUCJIMTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOJa 3JICKTPOHHOI'O Oajanca

1.6

Teoprs >IEKTPOTUTHIESCKON TUCCONMAIMHA. DJIEKTPOIWTHI M HEANIEKTPONUThl. KaTHOHBI, aHMOHBI. MeXaHW3M OHUCCOIMAIIMN BEIIECTB C
pa3INYHBIMU BUAAMU XUMHUYecKod cBs3u. CreneHp nuccouuanuu. CuibHBIE W cla0Oble ANEKTPOJIUTHL. Peaknnn MOHHOTO oOMEHa. YcCloBHA
MIPOTEKaHMsI PeaKUidi MOHHOTO 0OMEeHa, TOJTHBIE U COKpalléHHbIE HOHHbIE ypaBHeHHS peakunil. CBOHCTBa KUCIOT, OCHOBAHUN M COJIEH B CBETE
MIPEJICTABIICHUM 00 AIIEKTPOIMTHIECKON nucconuaryn. KadecTBeHHbIE peakIiui Ha HOHBL. [1OHATHE 0 THAPOIH3e coyel

1.7

XUMUYECKUHA SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENIAIMH KPUCTAUIMYECKUX DPELIETOK HEOPraHWYECKHX BELIECTB — METAJUIOB U HEMETaJlIOB
(rpadura U anmasa), CIOKHBIX BELIECTB (XJIOpUIA HATPHS); UCCICJOBAHHWE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOW PEaKIUH OT BO3ACUCTBUS
pasInYHBIX (PaKTOPOB; HCCIEI0BAaHHUE 3IEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECcca TUCCOIMAIIMM KUCIIOT, IIeJIoueH U coeil (BO3MOXKHO
HCIIOJIb30BaHNE BHICOMATEPHAIIOB); TIPOBEACHHUE OIBITOB, WLTIOCTPUPYIONINX MPH3HAKHA MPOTEKAHHS Peakiuii HOHHOTO oOMeHa (0Opa3oBaHme
ocajika, BEIIEICHHE Ta3a, 00pa30BaHUE BOMBI); OIBITOB, WLIIOCTPUPYIOMINX MIPUMEPHI OKHUCINTEIEHO-BOCCTAHOBUTENFHBIX PEaKIUil (TOpeHue,
peaKuy pas3ioKeHUs, COSJAWHEHUs); PAaclO3HABAaHME HEOPraHWYECKHWX BEUIECTB C TOMOIIBI0 KAa4eCTBEHHBIX PEAKIMi HA HOHBI, PEIICHHE

OKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramnsl u ux coequHeHUs

2.1

OO6m1as xapakTepUCTHKa ranoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTeNeHH okucieHus. CTpoeHne u (pu3MUecKue CBOiicTBa
MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHYECKHE CBOMCTBA Ha MpHMepe XJopa (B3aMMOICHCTBHE C MeTaulaMH, HEeMETAUIaMH, INeIOYaMH).
Xnoposogopon. ConsHas KHCIOTa, XMMHYECKHE CBOWCTBA, MOJydeHHe, NpHMeHeHHe. JleiicTBHe Xiopa M XJIOpOBOJIOpOJa Ha OPraHM3M
yenoBeka. BakHelime XJIopuasl U UX HAXOXKIEHUE B IPUPOJIE

2.2

OO6mas xapakTepucTuka 3neMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTeTIeHH oKkuciaeHuss. CTpoeHHne U pU3nIecKue
CBOWCTBAa MPOCTHIX BEIIECTB — KHCIOPOJAa M CEphl. AJUIOTPONHBIE MOTU(DHUKANUK KUCIOPOAa W Cephl. XHMHUYECKHE CBOHCTBA CEpHL
CepoBogopon, crpoeHre, HU3NIECKHE W XUMHUYECKHE CBOMcTBA. OKCHIBI Cephbl KaK MPENCTABUTEIN KHUCIOTHBIX OKcHIoB. CepHas KHCIOTa,
(bmsuuecKkue U XMMUYECKHE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS Kilacca KACIOT U cnenrduueckue). XUMUYSCKUE PEaKITHH, JISKAIIUe B OCHOBE
MPOMBIIUIEHHOTO croco0a MoiydeHust cepHod KUcioTel. [Ipumenenue. Conu cepHON KHCIOTHI, KayeCTBEHHAs pPEakiys Ha Cyib(aT-HOH.
Haxoxnenue cepbl U €€ coelMHEHMI B MpHUpoJie. XUMHUECKOE 3arpsA3HEHUE OKPYKaIoLIel cpeabl COeIUHEHUSIMU Cephbl (KHCIOTHBIE JTOXKIH,
3arps3HeHUe BO3/lyXa U BOJAOEMOB), CIIOCOOBI €ro MpeJoTBpalleHus

2.3

O01as xapakTepucTruka 21eMeHTOB VA-rpymmbl. OcoOOEHHOCTH CTPOEHNSI AaTOMOB, XapaKTePHBIE CTENICHH OKUCIIECHHS. A30T, paclpoCTpaHeHHE B
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npupojsie, (U3NYECKHEe M XUMHYECKHE CBoicTBa. KpyroBopoT aszora B mpupoie. AMMHAK, €ro (QH3MUecKue W XMMHUYECKHE CBOMCTBA,
nojydeHue u npumenenne. Coinu aMMOHYS, UX (GU3NIECKUE U XUMUYECKUE CBOIMCTBA, MpuMeHeHue. KadecTBeHHAs peakiys Ha HOHBI aMMOHUS.
A30THasi KHCJIOTa, €€ ToNyuyeHre, (DU3UYECKUEe W XMMHUYECKUE CBOWCTBA (OOIIME KaK MPEACTAaBHTENS KJIacca KUCIOT M CHEHU(PHUYCCKUE).
Hcnonp3oBanne HUTPATOB M COJICH aMMOHMsI B KauyecTBE MHUHEPAIBHBIX YAOOpEeHWH. XUMHUECKOE 3arps3HEHHE OKpYXKarolleld Cpembl
COCIMHEHHUSMH a30Ta (KUCIOTHBIC TOKIH, 3arpsI3HEHIE BO3IyXa, IOUBHEI X BOJOEMOB)

2.4

®ocdop, amnoTponHsle Mogudukanuu ¢ocdopa, ¢uzmueckue u xummyeckue cpoicTBa. Okcun docdopa(V) u ¢ochopHas kuciora,
(dusHYecKre U XMMHYECKHE CBOICTBa, moiydeHue. Mcrnonb3oBanue GpocdaToB B kKauecTBe MHHEPAIBHBIX YI0OpPESHHI

2.5

OO6m1as xapakTeprcTHKa 3J1eMeHTOB [V A-Tpynmbl. OcOOSHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETIEHN OKHUCICHHS. YTIepO, ajlIOTPOIIHbIE
MoIu(UKAIIUHU, pacpoCTpaHEeHUE B NpUpoje, HU3NUYeCKre U XUMHUUYeCKHe CBOMCTBa. AncopOuus. Kpyrosopor yriepona B npupoae. OKCcuabl
yraepona, ux ¢GuU3nvecKkue U XUMHUECKUEe CBOWCTBA, JEHCTBUE Ha KUBBIE OPTaHU3MBI, TIOJYYCHHUE U MPUMEHEHHE. DKOJOTHIECKHE TPOOIeMbl,
CBsI3aHHBIE ¢ OKCHIIOM yrieponaa (IV); rumoTes3a rio0aabHOTO MOTEIUICHUS KIMMAaTa; TapHUKOBBIA 3P QEKT. YTonbHas KHCIOoTa U €€ COJIH, MX
(m3nvecKue W XUMHYECKHe CBOMCTBA, MONyUYeHHE U IMpUMeHeHne. KauecTBeHHas peakiys Ha KapOoHAT-HOHEI. Vcnonb3oBanne kKapOOHATOB B
OBITY, METUIIMHE, POMBIIIJICHHOCTH U CEITbCKOM X03I1CTBE

2.6

[lepBoHayanbHBIE MOHATHS 00 OPTaHMYECKHX BEIIECTBAaX KaK O COCAMHEHHAX yriepona (MeTaH, STaH, dTHJICH, alleTHIICH, dTaHOI, TIHIEPUH,
YKCYCHasI KHCIIOTa). X cocTaB W XuMmmdeckoe crpoeHre. [IoHsTHe 0 OMOIOTHMYeCKH BaXKHBIX BEIECTBAX: JKHpaxX, OENKax, yrieBoJax — U UX
POJIH B KU3HU 4YesloBeKa. MaTepuaibHOE €JMHCTBO OPraHUYECKNX M HEOPTraHUYECKUX COSTMHEHUH

2.7

KpemHunii, ero ¢usndeckne 1 XUMHUECKHE CBOMCTBA, MONydeHNEe U npuMeHeHne. CoequHEHUs KpeMHus B pupoje. O6mue npeacTapieHus o0
okcune kpemHua (IV) u kpemuumeBod kucnore. CHIMKATBl, MX HCIOAB30BaHWE B OBITY, MEIWIMHE, HPOMBIIUIEHHOCTH. Baxwneiimme
CTPOHTENIFHBIE MaTepHasbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. [IpoOmembl 0€30MacHOTO HCIIOMB30BAaHUSA CTPOHUTEIBHBIX

MaTepHaJioB B TOBCEJHEBHOMN KU3HU

2.8

XUMHYECKHI IKCIIEPUMEHT: U3yueHne 00pa3I[0B HEOPraHHUECKUX BEIIECTB, CBOWCTB COJITHOI KUCIOTHI; MPOBEACHUE KAYeCTBEHHBIX PeaKiuii Ha
XJIOPUII-MOHBI M HAONIOCHUE TPHU3HAKOB HMX IPOTCKAHUS; OIBITH, OTpaKaromue (GH3MYecKne M XMMHUYECKHE CBOMCTBA TaIOTCHOB M HX
COCTMHCHUN (BO3MOXKHO HCIIOJIh30BAHUE BHUICOMATEPHUAJIOB); O3HAKOMIICHHE C O0pasliaMu XJIOPUJOB (TaJIOTCHUIOB); O3HAKOMIICHHE C
obOpasnamu cepbl U €€ coeMHEHUSMH (BO3MOXKHO HCIIOJb30BaHHE BHJICOMATEpUANIOB); HAONIOJIEHUE Mpoiiecca OOYrIMBaHUS caxapa IMoJ
JECTBHEM KOHIICHTPUPOBAHHOM CEPHOU KUCIOTHI; N3YYCHHUE XUMHUIECKUX CBOUCTB pa30aBICHHON CEpHOU KUCIIOTHI, IPOBEACHUE KaYeCTBCHHON
peaknuu Ha Cyib(ar-HOH W HaOMIOJCHWE TPH3HAKA e MPOTCKAHWsS; O3HAKOMIICHHE C (PH3MYCCKHMH CBOMCTBaMH a30Ta, ¢ochopa H UX
coeMHEHUH (BO3MOXKHO HCIIOJIB30BAHME BHUAECOMATEPHANOB), oOpa3mamMu a30THBIX W (HOocOpHBIX YIOOpEHHI; MoiydeHue, coOupaHue,
pacIio3HaBaHHE U U3y4YE€HHE CBOMCTB aMMHUaKa; MPOBEACHNE KaUeCTBEHHBIX PEaKkIUii Ha HOH aMMOHHMS U GocdaT-HoH U H3ydeHNE TIPU3HAKOB UX
MPOTEKaHUsI, B3aMMOJICHCTBIE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI ¢ MEABI0 (BO3MOXKHO WCIIOJIh30BAaHHE BHIICOMATEPHUANIOB); H3YUCHHE
MOJIeNICH KPUCTAUTMYCCKUX PEMIETOK anMasa, rpadmura, (QyuiepeHa; O3HAKOMIICHHE C MPOLECCOM ancopOIMK pacTBOPEHHBIX BENICCTB
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AKTHBHPOBAHHBEIM YIIIEM H YCTPOMCTBOM MPOTHBOTas3a; IOJy4YeHHE, COOMpaHWE, paclo3HaBaHHE W HM3yUCHHE CBOMCTB YIJIEKHCIIOTO Ta3a;
MPOBEJICHNE KaueCTBEHHBIX peakiuil Ha KapOOHAT- U CHJIMKAT-HOHBI U HW3y4YeHHE MPU3HAKOB UX MPOTEKAHHs; O3HAKOMJIEHHE C MPOIYyKIHen
CHJIMKATHOM MPOMBIIINIEHHOCTH;, pellIeHHe SKCIIEPUMEHTAIBHBIX 3a/1a 10 TeMe «BakHel111e HeMeTauTbl U MX COSMHEHUS»

MeTaniasl U UX COCTMHCHHUA

3.1

OO0mas XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJ0keHUs B [lepnonnieckoil cucteMe XUMHYECKUX DJIEMEHTOB
AWM. MenneneeBa uctpoeHus atoMoB. CTpoeHHe MeTaIoB. MeTtamauuyeckas CBA3b M MeTAUIMUECKass KPUCTAJUIMYECKas peméTka.
DIIEKTPOXUMHUYECKUN Psi/I HAMTPSHKCHHU METaNIOB

3.2

®duznyeckre U XUMHYECKHE CBOWCTBa MeTaiuioB. O0mue croco0s! MomydeHust MeTauioB. [IoHsITHE 0 KOPPO3UH METAJLUIOB, OCHOBHBIE CIIOCOOBI
3alMTHI KX OT Koppo3uu. CIuIaBsl (CTallb, YYTYH, TIOPATIOMHUHU, OpOH3a) U X MPUMEHEHHUE B ObITY U MPOMBIIIICHHOCTH

3.3

[lenouneie MeTamiel: monoxeHue B [lepruoguyecko cucteme xuMmudeckux 3ineMeHToB .M. MenaeneeBa; CTpoeHHe UX aTOMOB; HAX0XKJICHHUE B
npupose. Pusnyeckne W XUMUYECKHE CBOWCTBA (HAa IpuMepe HaTpus M Kaimus). OKCHIOBI U THAPOKCHIBI HATpus U Kaiwus. llpuMmeHeHme
IIEJIOYHBIX METAJUIOB U X COEIUHEHUN

3.4

[[{emouno3eMenbHBIE METAJUTBI MAaTHUW W KaublHi: TmoliokeHne B Ilepmommdeckoii cucreme xummdeckux snmemeHTtoB /.M. Menpaeneesa;
CTPOCHHE WX aTOMOB; HaxOXJeHHe B mpupojae. Ou3nueckne M XMMHUECKHE CBOWCTBA MAarHUs W KajbIus. BakHEHITNE COSMMHEHUS KabIIHsI
(okcug, TuAPOKcH, conn). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHUs

3.5

Amomunwmii: monoxxeHne B Ilepuoamueckoi cucteme xummudeckux dsieMeHToB [I.U. MenpaeneeBa; cTpoeHne aToma; HaxOXJIEHWE B TPUPOJE.
du3ryeckre 1 XUMAYECKHE CBOMCTBA AFOMUHUS. AM(OTEpHbIC CBOMCTBA OKCHJIA M THAPOKCHIA ATFOMUHHUS

3.6

Kenezo: monoxenue B Ilepmommyeckoil cucreme xumuyeckux anemeHToB [[.M. MeHneneeBa; cTpoeHHE aTOMa; HaXOXJIECHHWE B MPUPOJIE.
Ddusnveckre U XUMHUECKHe CBOMCTBa xene3a. Oxcuibl, Tuapokcuanl u conn xenesa(ll) u sxenesa(Ill), ux cocrtas, CBOWCTBA U MOJTyUeHHE

3.7

XuMHIYECKHI IKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3aMy METAIDIOB U CIUIABOB, X (PHM3MYECKUMHU CBOMCTBAMM; U3yUEHUE PE3YIIBTATOB KOPPO3HU
METaIJIOB (BO3MOXKHO KCIIOJIb30BAaHUE BUAEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICWCTBUSI OKCHJIA KallbIIUsl W HATPUS C BOJOH (BO3MOIKHO
WCTIOJIb30BAHKE BUICOMATEPHAIIOB); UCCIIEIOBAaHIE CBOMCTB ®KECTKON BOJIBI; TIpOIlecca TOPEHUS JKeJie3a B KUCIopo/ie (BO3MOXKHO HCIIOIb30BAHNE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIUil Ha MOHBI (MArHUs, KalblHs, ATIOMUHES, [HKA, jxene3a(ll) u sxene3a(1ll),
menu(ll); HaOnromeHWe W ONMHMCAaHWE IPOIECCOB OKPAIIMBAaHWS IUIAMEHH HOHAMH HATPHS, Kalusg W Kamblusd (BO3MOXKHO HCIOJH30BaHUE
BUJICOMATEPUAIIOB); UCCIIEIOBAaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMHHUS W TUAPOKCHIA [TUHKA; PEIICHHE IKCIICPUMECHTAIBHBIX 3a/1a4

1o TeMe «Ba)kHelIne MeTaIbl U UX COEIUHEHUS

XuMus 1 OKpyKarolas cpejia

4.1

Hogsie MaTepuanbl 1 TexHOIOTHH. BelecTBa 1 MaTepralibl B IOBCETHEBHOM KM3HH YeJIOBeKa. XUMHS U 3I0pOBbe. besonacHoe ncnoap3oBanme
BEIIECTB M XUMHUIECCKUX PeakIiii B ObITy. [lepBast mOMOIIb IPpY XUMHYECKUX 0’KOT'ax M OTPABICHHUSIX
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OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTH. XWUMHUYECKoe 3arpsisHeHue okpyxatomieil cpenst [1/IK. Pombp Xxumum B pemieHUM 3KOJIOTHUYECKUX
4.2 npobieM. [IpupoaHbIe HCTOYHUKU YTIIEBOJIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTH UX MEpepabOTKH, WX POJib B OBITY W MpO-
MBIIUICHHOCTH
4.3 XUMUYECKHI SKCTIPUMEHT: U3ydeHHe 00pa3IioB MaTepHAIIOB (CTEKIIO, CIIABbl METAJUIOB, TOJUMEPHBIC MATSPHAIIHI)

MPOBEPSIEMBIE HA OI'3 110 XUMHUU TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBbI
OCHOBHOI'O OBHIEI'O OBPA30BAHMA

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUSA K PeAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHSI OCBOCHHSI OCHOBHOM
TpeOoBaHus o0pa3oBaTeIbHOM NPOIrPaMMbI OCHOBHOI0 0011ero od0pa3soBanust Ha ocHoBe PI'OC
1 IIpencraBnenue:

0 II03HABAEMOCTH SIBICHHM NPUPOJBI, NMOHMMaHHE OOBEKTUBHON 3HAUYMMOCTH OCHOB XHMHUECKOH HAyKH Kak o00JacTH
11 COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyIbTyphl M TPAKTHUECKOH MEATETBHOCTH YEIOBEKa B YCIIOBHSX
COBPEMEHHOTr0 OOIIECTBA; IOHMMaHHE MECTA XMMUU CPEIU APYIHX €CTECTBEHHBIX HAYK

O HaY4YHbIX MCTOJaX IMO3HAaHHA, B TOM YHCJIC SKCHCPHUMCHTAJIbHBIX W TCOPETUYCCKHUX MCTOAAaX HCCJICAOBaHUA BCIICCTB U

1.2 M3y4YCHUS] XUMHUYECKHUX PEAKIUif; yMEHHE HCIIOIB30BaTh MOJIENH Il OOBSCHEHUS CTPOCHUS] aTOMOB U MOJICKYJI
0 cdepax npodeccCHOHATBHON AEATEIBPHOCTH, CBA3aHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
13 JOCTIDKCHHSAX XUMUYECKOM HAyKH, YTO TIIO3BOJMT OOYYAIOUIMMCS PAacCMaTpUBaTh XHMHIO Kak chepy cBoei Oymymieit
' npo(eCCHOHATBHON AEATENFHOCTH M CJeNlaTh OCO3HAHHBIM BBHIOOP XMMHHM KakK HPOQMILHOTO MpeaMeTa IpH Iepexoie Ha
YPOBEHb CPEJHET0 00IIET0 00pa3oBaHMs
2 Bnanenue cucteMoil XMMHUUECKHX 3HAHUM U YMEHUE IPUMEHSITh CHCTEMY XUMUUECKUX 3HAHUH, KOTOpasi BKIIIOYAET:
BOKHEWIINE XMMHUYECKHE IOHATHSA: XUMHYECKHH 3JIEMEHT, aToM, MOJICKYJa, BELIECTBO, MPOCTOE M CIIOXKHOE BEIIECTBO,
21 OJTHOPOJHASI U HEOJHOPOAHAsI CMECh, OTHOCUTEIIbHBIE aTOMHASI M MOJIEKYJISIPHAs MacChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS

Macca, MOHHpHBIﬁ O6’béM, OKCH A, KUCJI0Ta, OCHOBAHUC, COJIb (Cpe,[[Hﬂf[), XUMHUYCCKas peakiusa, p€akiuu COCAUHCHHA, PCAKIINU

Pa3NOKEHMsI, PEaKIMU 3aMEIICHHsI, Peakui 0OMeHa, TeIUIOBOH (P (eKT peakuuu, SK30- U SHAOTEPMUIECKHE PEAKIUH, PACTBOD,




Koxa nmpoBepsiemoro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

MaccoBas J0JIs1 XMMHYECKOTO JIEMEHTA B COEMHEHNH, MacCOBasi 101 U MPOLIEHTHAsA KOHLEHTPALHs BELLIECTBA B PACTBOPE, SIIPO
aToMa, DIICKTPOHHBIN CJIOM aroMa, aTOMHas OpOHTalb, PaAWyC aToOMa, BAJIEHTHOCTH, CTEIICHb OKHCIICHHS, XHMMHYECKas CBS3b,
JIEKTPOOTPHULIATENLHOCTD, MOJIAPHAs U HENOJISIPHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, METAIUIMYECKAs CBA3b, KPUCTAIIIMUECKAs]
pewérka (aToMHasi, MOHHAsA, METAJUIMYeCcKas, MOJIEKYJISIpHasi), HOH, KaTUOH, aHUOH, DJIEKTPOJIUT U HEJIEKTPOJIUT, IIEKTPOIUTH-
Yeckasi IUCCOIMAIMS, peaKii HOHHOTO 0OMEHa, OKUCINTEIbHO-BOCCTAHOBUTENBHBIC PEaKIHU, OKUCIUTEIb U BOCCTAHOBUTEIIb,
OKHCIICHAE W BOCCTAHOBIICHHE, DJJIEKTPOJIM3, XHMHUYECKOE PaBHOBECHE, OOpaTMMble W HEOOpaTUMBIE PEaKIHH, CKOPOCTh
XUMHUYECKOH peakiu, katamm3atop, [IJIK, koppo3ust MeTaioB, CIuIaBbl

2.2

OCHOBOITOJIATAOIINE 3aKOHBI XUMHUHU: 3aKOH COXPAHEHUsS MaccChl, nepuoandeckuii 3akoH .M. MenneneeBa, 3aK0H IMOCTOSIHCTBA
COCTaBa, 3aK0H ABOTaapo

2.3

TEOPUHU XUMHUU: AaTOMHO-MOJIEKYJISIPHAs TEOPUS], TEOPHSI MEKTPOIUTUYECKON AUCCOLUALIIU

Brnanenue ocHoBaMU XUMHUYECKOM IrpaMOTHOCTH, BKJIFOYAIOIICH:

3.1

yYMEHHE MPaBWIBHO WCIOJIb30BATh M3YYCHHBIC BEIIECTBA W MaTepuaibl (B TOM YMCIIe MUHEpAJbHBbIE YIOOPEHHS, METAUIbl U
CIUTaBbI, MPOJYKTHI IEpepadOTKHU MPUPOIHBIX UCTOYHUKOB YIIIEBOJAOPOOB (YIJIsf, IPUPOIHOTO ra3za, HeTH) B OBITY, CETHCKOM
XO3SHCTBE,

Ha TIPOW3BOJICTBE W MOHMMAHHME 3HAYCHUS JXHPOB, OCJKOB, YIIEBOAOB JJIS OpraHW3Ma YeIOBEKa, YMEHHE MPOTHO3HPOBATH
BIIMSTHHE BEIIECTB M XUMHUYECKUX MPOIIECCOB HA OPTaHMU3M YeJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO Cpey

3.2

YMEHHUE HHTETPHUPOBATH XUMUIECKUE 3HAHHS CO 3HAHISMHE JPYTUX YIeOHBIX IPEIMETOB

3.3

HaJIM4YKMe OmbITa paboThl C Pa3IMYHBIMU HCTOYHUKAMHU MH(MOpMAIMK 10 XUMHH (Hay4Has U HaydHO-TIOMYJIsIpHAs JIMTepaTypa,

CJIOBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMEHUE 00BEKTHUBHO OLICHUBATH I/IH(popMa]_lI/IIO 0 BCHICCTBAx, WX MPEBpPAIICHUAX U MPAKTUYCCKOM MPUMCHCHUHU U YMCHUC
HCIO0JIb30BaTh €€ JJI1 peIICHUS y‘Ie6HO-H03HaBaTCHLHLIX 3aga4d

BJ'[aZ]eHI/Ie OCHOBaMHM TMOHSTHHHOTO armaparta 1 CUMBOJIMYECKOI'O sI3blKa XUMHUHU JIsI COCTAaBJICHUSA q)OpMyJ'I HEOPTraHUYCCKUX

BELIECTB, ypaBHEHUH XUMUYECKUX peaKkiuil; ocHoBamu xumuueckoil HomeHkaaTypbl (IUPAC u TpuBHanbHOM)

YMeHne OOBSICHATH CBSI3b HMOJOXKEHHS 3IeMeHTa B Ilepuoamueckoil cucTeMe ¢ YMCIOBBIMU XapaKTCPHCTUKAMU CTPOCHUS
aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M 3apsja snpa, oOIlee YHCIO 3SJIEKTPOHOB), pacIpelelieHHeM 3JeKTPOHOB IO
DHEPreTHYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOIOB, KAIUA U KaJIbLIWs

HpeI[CTaB.HeHI/Ie o nepnonnquKoﬁ 3aBUCHUMOCTH CBOMCTB XUMHYECKHUX DJIEMEHTOB (pazmyc aToma, BHCKTpOOTpI/ILIaTCJ'IBHOCTB),
IMPOCTBIX M CJIOXKHBIX BEIICCTB OT IIOJOKCHHA JSJICMEHTOB B Hepnommecxoﬁ CUCTEMC (B MaJlbIX II€puoaax M TIJIaBHBIX




Koxa nmpoBepsiemoro

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM

TpeOOBaHMS o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
MOJTPYIINAX) U JIEKTPOHHOTO CTPOCHHUS aToMa
7 YMmenue knaccuGUIMpOBaTh:
7.1 XUMHYECKUE JICMECHTBI
7.2 HEOpPTaHWYECKHE BEIIeCTBA
7.3 XUMHUYECKUE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTb Y CTEIICHh OKUCIICHUSI XUMHYECKUX JIEMEHTOB, 3apsl HOHA
8.2 BUJI XUMHUYECKOHN CBSI3H U TUIl KPUCTAIUIMICCKON CTPYKTYPHI B COSIMHEHHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KHUCIOT, OCHOBAHHI)
8.4 OKHCJIUTEINTb ¥ BOCCTAHOBUTEIH
9 YMeHue XapakTepru30BaTh (PU3HYECKUE U XUMUYECKHE CBOWCTRA!
91 MPOCTBIX BellecTB (KUCIOPOI, 030H, BOAOPOA, TpaduT, anMas, KpeMHHH, a30T, Gocdop, cepa, XJIop, HATPUMA, KaIUl, MarHU,
' KaJIbIIUH, aITFOMUHUIA, 5KeNe30)
CJIOHBIX BEIIECTB, B TOM YMCJIC X BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO, CEPOBOAOPO/, OKCUABI U TUAPOKCHIBI
9.2 metamioB I-1TA rpynmn, amromunus, menu (II), nuuaka, xenesa (II u 1), okecuast yruepoaa (II u IV), kpemuus (IV), azora u
' dhocdopa (IIT u V), cepor (IV u VI), cepHucras, cepHas, a30TUCTas, a30THas, (ocopHasi, yrojabHas, KpeMHHEBas KUCIOTa U UX
coJn)
9.3 MPOTHO3UPOBATh M XapaKTePH30BaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS, MPUMECHECHHE BEIIECTB B
' 3aBUCHMOCTH OT UX CBOMCTB, BO3MOYKHOCTH MTPOTEKAHMsI XUMHUYECKUX TIPEBPAIICHUH B PA3INYHBIX YCIOBHIX
10 YMeHue cocTaBIsTh MOJICKYJIAPHBIC K HOHHBIC YPAaBHEHHS PEAKIIMU, B TOM YHUCIIC:
10.1 peakiuii HoHHOTO OOMeHa
10.2 OKHCJIUTENIEHO-BOCCTAHOBUTENIBHBIX PEAKLIUN
10.3 WLTIOCTPUPYIONIMX XUMUYECKHE CBOMCTBA M3YUYCHHBIX KJIACCOB (IPYIT) HEOPTraHWMYECKUX BEIIESCTB
10.4 MOATBEPKAAIOIINX TeHETUYECKYIO B3aMMOCBS3b MEX/Ty HUMU
11 YMeHune BBIUUCIATH (IPOBOAUTE PACUETHI):
111 OTHOCHUTEJIbHYIO MOJICKYJSIPHYIO M MOJIIPHYFO MacChl BEIIIECTB, MACCOBYIO JIOJH0 XUMHUECKOTO JIeMEHTa B COCTUHCHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
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IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM

TpeOOBaHMS o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSM XUMHUYCCKHX PEAKIUI U HAXOAUTh KOJIMIECTBO BEIECTBA, 00BEM M MacCy peareHTOB I MPOTYKTOB PEaKIuu
12 Brnanenue (3HaHHE OCHOB):
121 OCHOBHBIMH METOJJaMH HAyYHOTO ITO3HAHUS (HaONIoNeHWe, M3MEpPECHHE, HSKCIEPHMEHT, MOICIHPOBAHUE) IPU H3YyUCHUHU
' BEIIECTB M XUMHIECKUX SIBJICHUIT; yMCHHE CHOPMYITHPOBATH MpoOIeMy 1 MPEIIOKHUTE ITyTH €€ PEeIIeHIs
12.2 0e30ImacHOM pabOThI ¢ XUMUYCCKUMH BEIECTBAMH, XUMHUYECKOH MTOCYI0H 1 1a00paTOPHBIM 000pYI0BaHUEM
npaBwIaMu 0€30IacHOr0 OOpAICHUs C BEIIECTBAMU, UCTIONIE3YEMBbIMHU B ITOBCEAHEBHOM JKI3HHU, IPABHIAMU MOBEICHUS B LIENIAX
12.3 cOepeXeHHUs 37I0POBbS U OKPYKAIOIICH MPUPOTHON CpeJIbl; TOHUMaHue Bpeaa (OIMacHOCTH ) BO3JICHCTBHS Ha )KUBBIC OpPTaHU3MBI
OTIpENIENIEHHBIX BEIIECTB, CIOCOO0B YMEHBIICHHS U MPEJOTBPAIIECHIS NX BPEAHOTO BO3ICHCTBHUS
13 Hanuvne npakTH4ecKuX HABBIKOB IUIAHUPOBAHMS U OCYIIECTBICHUS CICAYIOINX XUMHUECKIX IKCIICPUMEHTOB:
131 W3ydeHNE W ONMHUCAaHUE (PM3MUYECKUX CBOHCTB BEIIECTB; O3HAKOMIICHHE C (PH3MYCCKUMH M XUMHUYCCKAMH SIBIICHUSMU; OIIBITHL,
' WLTFOCTPUPYIOIIUE MTPU3HAKH MPOTCKAHUS XUMUYECKUX PEaKIHi
13.2 M3yUYEHHUE CITOCOO0B Pa3JIeICHUs cMece
133 MOJTyYeHHE KUCIOpOo/ia ¥ H3YUSHHE €r0 CBOMCTB; MOIydeHHe BOMOPOAa U U3yUeHHE €T0 CBOMCTB; IMOMYUYEeHUE YTICKHUCIOTO ra3a
' Y M3yYEHHE er0 CBOWCTB; MOTyUYeHHE aMMUaKa 1 N3y9IeHUE €ro CBOMCTB
13.4 MIPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MaCCOBOM JTOJIEN paCTBOPEHHOTO BEIIECTBA
135 NPUMEHEHHE WHAUKATOPOB (JIAKMyca, METHIOpamka U (eHonpTaaenHa) Uiss ONpeaelicHUs XapakTepa cpelbl B PacTBOpax
' KHUCIIOT U IIeJIoUeH
UCCIICIOBAHNE M OIMCAHUE CBOWCTB HEOPTaHUYCCKUX BEIIECTB PAa3IMYHBIX KIIACCOB, H3YUCHHE B3aMMOJCWCTBHUSI KHCIOT C
13 6 MCTAJllIaMH, OKCHUJIaMU METaJUI0B, PACTBOPMMBIMH M HEPACTBOPUMBIMU OCHOBAaHUSIMHU, COJIAMH; MMOJTYUCHUC HEPACTBOPUMBIX
' OCHOBaHUI{, BBITECHCHHE OTHOTO MeETaia JPYTHM U3 pacTBOpa CONHM; HCCIENOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHUIOB
ATIOMUHAS U [UHKA
13.7 pelIeHne YKCIePUMEHTANBHBIX 33134 10 TeMaM: «OCHOBHBIC KJTACCHl HEOPTaHWYECKUX COCTUHEHUID»; «DICKTPOIUTHICCKA
' Jcconmanmsy; «BaxkHeHe HeMeTaIuTbl M MX COSTUHEHIs»; « BaskHeHie MeTaIuTbl U MX COCTUHECHUSDY
XUMAYECKUE IKCIICPUMEHTHI, HILTIOCTPUPYIOIINE MPU3HAKH MTPOTEKAHUS peaKInii MOHHOTO 0OMEeHa; KaUYeCTBECHHBIC PEAKIH Ha
13.8 MPUCYTCTBYIOIIUE B BOAHBIX PacTBOpPaX MOHBI: XJIOPHI-, OpPOMUI-, HOAUM-, Cyab(at-, ¢pochaT-, kapOOHAT-, CHINKAT-aHHOHEI,

THIIPOKCH/-NOHBI, KATHOHBI AaMMOHWS, MarHUsI, KaJIbIIMs, ATIOMUHISL, jkene3a (2+) u xkenesa (3+), menu (2+), nuHKa




Koxa nmpoBepsiemoro IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 02a30BOr0 YPOBHSI 0CBOEHNSI OCHOBHOM

TpeboBaHuUsI o0pa3oBaTeIbHOI MPOrPaMMbl 0CHOBHOTO 00111ero 00pa3oBanusi Ha ocHoBe PI'OC
14 YMmenue:
141 TIPE/ICTABIIATE PE3yNbTATH SKCIEPUMEHTA B (hOPMe BHIBOJIOB, JIOKA3aTENLCTB, TPaGUKOB U TAGJIHIl U BBISBIATS SMITMPHYECKHUE
' 3aKOHOMEPHOCTH
14 YCTaHaBIIMBATh CBA3M MEX/Iy PealbHO HaOMOAaeMbIMI XMMHYECKMMHU SIBIEHUSMH U TIPOLIECCAMH, TIPOUCXO/IAIIMMH B MaKpo- 1

MUKPOMUDPE, OOBICHATH MPUYIUHBI MHOFOO6paSI/I${ BCIICCTB

HNEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kona IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 IlepBoHaYaIbHBIE XUMUUECKUE TOHITHS

1.1 Uucteie BeniecTBa 1 cMec. CriocoObl pasiesieHus cMecei

1.2 ATOMBI Y MOJIEKYJIbl. XMMHUYECKHUE 371€MEHThl. CUMBOJIbI XUMUYECKHUX 3JIeMEHTOB. IIpoCThIe U CI0kKHbIE BeLECTBA.

1.3 Xummdeckas popMyina. BaneHTHOCT aTOMOB XUMHUYECKUX 3JIeMEeHTOB. CTENICHb OKUCIICHHS

14 3aKOH MOCTOSHCTBa cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHAs Macca. OTHOCUTENbHAS MOJIEKYJIsIpHasi Macca. MaccoBast A0JISI XUMHUYECKOTO
' 3JIEMEHTA B COEIMHEHUH

15 KonunuectBo BemectBa. Monb. MossipHasi Macca. Monsipablii 00bEM Tra3oB. B3auMOCBsI3b KOJMYECTBA, MAcChl M YMCIIA CTPYKTYPHBIX €IUHHII
' BEIIIECTBA

1.6 Du3nUecKue 1 XUMHUECKUE SIBJICHHUS. XUMHUUECKas peaklus 1 €€ Npu3Haky. 3aKOH COXPAHEHHUS] MacChl BEIIECTB. XMMHUYECKHE YPAaBHEHUS
2 Ilepuoamueckuii 3akoH u Ilepuoguueckas cuctemMa xumudeckux aemMenToB JI.M. MenaeneeBa. CTpoeHHEe aTOMOB

51 Ilepnonnuecknii 3akoH. Ileprogmdeckas cuctema xumudeckux asnemeHToB [I.M. Menneneesa. Ilepmonpl m rpynnbel. PU3HYECKHHA CMBICIT
' MOPSAAKOBOr0 HOMEpPA, HOMEPOB MEPHOAA U TPYIIIBI JIEMEHTa

99 Crpoenne atomoB. CoctaB aTOMHBIX siiep. M3otombl. DnekTpoHbl. CTpoeHHE 3MEKTPOHHBIX 000J0YEeK aTOMOB MEpBBIX 20 XMMHYECKHX
' anemeHToB [lepuoauueckoii cucremsl [[.J1. Menneneesa

3aKOHOMEpPHOCTH B HM3MEHEHHHM CBOMCTB XHMHUYECKHX 3JEMEHTOB MEpPBbIX TPEX TNEPUOJOB, Kaius, Kaiublus (paguyca aTOMOB,
2.3 AJIEKTPOOTPUIIATEIIHPHOCTH, METAJUIMIESCKUX 1 HEMETAIUTMYECKUX CBOWCTB) M X COCTMHCHUN B COOTBETCTBUH C TIOJIOKEHHEM 3IIeMeHTOB B [lepro-
JIMYECKOHN CHCTEME U CTPOCHUEM HX aTOMOB

3 CTpoeHue BelecTa

3.1 Xummdeckass cBsi3b. KoBaneHTHas (TOJISIpHASE M HENOJSIpHAs)) CBSI3b. DJEKTPOOTPHIATEIHHOCTh XUMHYECKHX AJIEMEHTOB. MOHHAs CBS3b.
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Meranyeckas CBI3b

Tumst KPUCTAJUINICCKUX peHléTOK (aTOMHaH, HOHHas, MeTaJ’IJ’II/I‘IeCKaﬂ), 3aBUCHMOCTh CBOMCTB BeIlECTBA OT THUIA KpI/ICTaJIJIPIquKOfI peHIéTKI/I u

3.2 BUa XUMHUYECKOMN CBS3U
4 Baxaelimme npeacTaBUTeNH HEOPraHUIECKUX BenecTB. HemeTauibl v MX coequHeHus. MeTalulbl U BX COCTMHEHHS
Knaccupukanuss m HOMEHKIATypa HEOPTaHWYECKHX COEIMHEHHI: OKCHIOB (coieoOpa3yroliue: OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbBIE) U
4.1 HeCoJIe00pa3yrolye; OCHOBaHHH (IIEI0YM H HEPACTBOPHUMBIC OCHOBAHMS); KHCIIOT (KHCIOPOJICOIEpKAIIe U OSCKUCIIOPOIHbIE, OTHOOCHOBHEIC H
MHOTOOCHOBHBIE); COJIel (CpeTHUX U KUCIIBIX)
4.2 duznyeckre 1 XMMUYECKHE CBOWCTBA ITPOCTHIX BEIIECTB-HEMETAJUIOB: BOAOPOA, XJIOpa, KHCIOPOoJia, Cepbl, a30Ta, hocdopa, yriiepoaa, KpeMHHs
43 Omuyeckne M XHUMHUYECKHE CBOWMCTBA IMPOCTHIX BEHICCTB-METAIUIOB: JIUTHS, HATPHUS, KalWsi, MarHUS ¥ KaJbIWs, aJIOMHHUSI, >Kene3a.
' DJIEKTPOXUMHUYUECKHIN PsIJ] HAPSDKEHHUI METAJUIOB
4.4 duznyeckre 1 XMMUYECKHE CBOWCTBA BOJOPOIHBIX COSANHEHHI HEMETAJUIOB: XJIOPOBOJIOPO/a, CEPOBOIOPOIA, aMMHAKa
45 Odusnyeckre 1 XUMUIECKHE CBOMCTBA OKCcHaIoB HemeTaiwioB: cepsl (IV, VI), asora (11, 1V, V), docdopa (111, V), yrnepona (11, IV), kpemuus (1V).
' [onyueHne OKCHIOB HEMETAILIOB
4.6 Xumndeckue cBoiicTBa okcuoB: MetauioB |A-IIA rpymm, rurka, meau (I1) u xenesa (11, 111). [Tonydenne oKCHI0B METAIIIOB
47 XuMmu4yecKkre CBOHCTBa OCHOBAaHHN M aM()OTEPHBIX THAPOKCHIOB (Ha IpUMepe THIPOKCHIOB ATIOMUHHS, JKeJle3a, IHHKa). [lomydenne ocHOBaHHI
' 1 aM(OTEPHBIX THAPOKCHUIOB
48 OO0mme XUMHYECKHE CBOWCTBAa KHCIOT: XJIOPOBOJOPOMHOW, CEPOBOAOPOTHOH, CEPHHCTOH, CEpHOH, a30THOW, (ocdopHOU, KpeMHHEBOIA,
yronpHO#. OcoObIe XUMIUECKHE CBOMCTBA KOHIICHTPUPOBAHHON CepHOM U a30THOM KucioT. [lonydenue kucior
4.9 O0mue XuMrIecKkre CBOHCTBa cpenHux coneil. [lomydyenne comneit
4,10 ITonyuenue, cobupanue, pacro3HaBaHHe BOJOPOJIa, KUCIOPOJIa, aMMHUAKa, YTIICKUCIIOro ra3a B JabopaTopuu
4.11 ITonydeHue aMmmuaka, CepHON M A30THOM KUCIIOT B MPOMBIIUICHHOCTH. O0IIHE CTIOCOObI MOTYIEHHSI METAIIIOB
4.12 I'eHeTHYECKAs CBSI3b MEXKIY KJIACCAMU HEOPTAaHHUYECKUX COCIMHEHHN
5 XUMIYECKHE PeaKIiu
5 1 Knaccn(bmcaunﬂ XHUMHUYCCKUX peaKL[I/Iﬁ MO pa3/IMYHbIM IIPU3HAKAM: IO YHUCIY U COCTaBYy Y4YaCTBYIOUIMX B PCAKIUMN BEUICCTB, IO TCIIJIOBOMY
' 3¢ GEeKTy, 0 N3MEHEHHIO CTETICHEH OKUCIICHHSI XHMIYECKHIX YJIEMCHTOB
5.2 TennoBoi 3¢phekT XUMHIECKOH PEaKINH, TEPMOXUMHUIECCKIE YpaBHEHNUS. DK30- U SHAOTEPMHUUIECCKHE peakiy. TepMOXUMUUCCKIE YPaBHEHHS
53 OKHCIUTEIBHO-BOCCTAHOBUTENbHbIE peakiui. OKUCIUTENH U BOCCTAHOBUTENH. [Ipoliecchl OKHCIICHNST 1 BOCCTaHOBIICHHUS. DJIEKTPOHHBIH OanaHc
' OKHCIIMTEIILHO-BOCCTAHOBUTEIIHLHOMN PeaKIUm
5.4 Teopust MEKTPONIUTHICCKON aucconmanui. KaTHoHbl, aHMOHBIL. DJIEKTPOIUTHI M HEINEKTpoJuThl. CHIIBHBIC U clla0ble AIeKTpoauThl. CTeneHb
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JFICCONINAITAN
5.5 Peaxuny noHHOTO 0OMeHa. Y cI0BHs IPOTEKaHMs peakliii HOHHOTO 0OMeHa, TIOJTHbIe ¥ COKpaIlléHHbIE HOHHbIE YPaBHEHHS Peakiuii
6 XuUMUs 1 OKpY’KaroIas cpeia
6.1 BermectBa 1 Marepuansl B TIOBCEIHEBHOW XM3HHU 4YeJIOBEKa. be3omacHoe MCIONb30BaHKE BEIIECTB M XMMUYECKHX PEakIuid B JIaOOpaTOpuu M
' obITy. [lepBast MOMOIIB MPH XUMUYECKHIX 0KOTaX U OTPABICHUIX
XuMmI4yecKoe 3arps3HeHIe OKpYyKaromeil cpensl (KUCIOTHEBIE TOXKAH, 3aTrpsi3HEHUE TTOYBHI, BO3AyXa U BOIOEMOB), CIIOCOOBI €r0 MPEeI0TBPALICHIUS
6.2 [penensHas nomyctumas konueHTpanus Bemects (I1JJK). Poxp Xxumun B pereHny 5K0J0rn4eckux npodieM. Y cuieHne TapHUKoBoro 3¢ ¢ekra,
pa3pylieHre 030HOBOT'O CJIOs
[Ipumenenune ceprl, a3ora, ¢ochopa, yriepona, KpEMHUS U UX COSAWHCHUH B OBITY, MEAWIWHE, MPOMBIIUICHHOCTH W CEITBCKOM XO3SIHCTBE.
6.3 [IpumeHeHNe METauIOB M CIUIABOB (CTallb, Yyr'yH, JIOPTIOMHHHM, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH WX coelquHeHuil. [loHsTne o koppo3uu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI HX OT KOPPO3HH
6.4 IIpuponHble WCTOYHUKH YIICBOJAOPOJOB (Yroiib, NMPHPOIHBIA Ta3, HedTh), MPOAYKTH HX IepepaboTku (OCH3WH), WX pOJIb B OBITY U
' IPOMBIILIEHHOCTH
6.5 [NepBoHavasbHbIE MTOHTHS 00 OPraHUYECKNX BEIECTBAX KaK O COENMHEHMX yriepona (MeTaH, 3TaH, STHIIEH, alleTUIIeH, STaHOI, TIIMLEPHH, YKCYyCHas
kuciora). [ToHsTHE 0 OHOTOTHYECKH BaKHBIX BEIIECTBAX: XKUpPaX, OSNKax, YITIEBOJAX — M X PO B KM3HH YEJIOBEKa
7 Pacuérsl:
7.1 110 (opMysIaM XHMUYECKUX COCANHEHUI
7.2 Macchl (MacCOBOM) IO PacTBOPEHHOTO BEIMIECTBA B PACTBOPE
7.3 110 XMMHYECKUM YPaBHEHUSIM

YYEBHO-METOIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJI5S1 YYHEHUKA

Xumust. 9 knace/ O. C. T'abpuensn, U. . Octpoymos, C. A. Cnaakos. M3narensctBo «Ipodar.

METOJUYECKUE MATEPUAJIBI V1A YUYUTEJIA




. Xumus. 9 xknace. Yuebnuk (aBropsl O. C. I'abpuenss, U. I. Octpoymos, C. A. Crnankos).

. Metonuueckoe nocodue. 9 kiacc (aBropet O. C. ['abpuensn, U. I. Octpoymos, . B. AkcéHoBa).

. [Iporpamma kypca xumun aj1st 8—9 kinaccoB o0meodpa3zoBaTenbHBIX yupexxaenuit (aBropsl O. C. 'abpuensn, C. A. Cnankos).

. Pabouas terpanp. 8 kimacc (aBropsr O. C. ['abpuensn, C. A. Cnaakos).

. Terpanp 1uist mabopaToOpHBIX OIBITOB U MpakTHYecKuX padoT. 8 kimacc (aBropsl O. C. ['abpuemnsn, U. B. Akcénona, U. I. OctpoymoB).
. XUMus B TeCTax, 3a/1adax u ynpaxkHeHusx. 8 kimacc (aBropsl O. C. 'abpuensn, 1. B. Tpuryouax).

. OnektpoHHas popMa yueOHHKA.

NN AW~

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOIIECCA

IHEYATHBIE IIOCOBUA

Tabauupi:

1. Cepust HHCTPYKTHUBHBIX TaOJHII IO XUMHH
2. Cepusi TaOJIHII TIO OPTAHUYCCKON XUMHHU

3. IICXD . . Menneneena

4. Tabmuia pacCTBOPUMOCTEH BEIIIECTB B BOJIE

YYEBHOE OBOPYJIOBAHHUE

Konnexuuu:

. OCHOBHBIE BU/IbI IPOMBIIUIEHHOTO CBIPbs. YacTs 1. 2

. OCHOBHBIE BU/IbI IPOMBILIUIEHHOTO CBIPbs. YacTs 2. 2

. Meramist 2

. Amomunuit 1

. Ctexno u uzgenus u3 crekna 1

. Torummgso 1

. Hedtb u mponykTel €€ nepepabotku 1

. Ilmactmaccsr 1

. Kayuyk n npoaykTsl ero nepepabotku 1

10. IlIxana TBEpAOCTH 1

11. Habop XMMHYECKHX 3IEMEHTOB |

Mogemn:

Habops! a1 MofeTUpOBaHHS:

1. HaGop tpadaperos moneneit atTomoB 1

2. HaGop 111 MopeaupoBaHusl SJICKTPOHHOTO CTPOSHHS aTOMOB 1

3. Habop [uis MopenrpoBaHus MOJIEKYJ HEOPTaHUUECKUX COSAMHEHHH |
4. Habop 1y1st MOIETHPOBAHUS MOJIEKYJT OPTaHUIECKUX COSTUHEHMH 1

5. Habop Mozenei aToMOB [UIsl COCTaBICHHUS MOAETICH MOJIEKYI Ja0opaTopHbIi 1
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Monens "Kpuctajiandeckasi pemerka' 1eMOHCTPANMOHHASI:
CJén 1

. Yriekuchslii ras 1

. @ymepen 1

. Anmas 1

. I'pagur 1

. Oxcuna kpeMHHs 1

.Menp 1

. Marswii 1

. Kenezo 1

10. Kamennas comnp 1

11. Monens cTpoenue atoma 1

O 001N DN B~ WK —

Ta6auubl. Hauana xumun (apt. 5-8671-018):

. XMMUYeCKHe 3HaKN U aTOMHBIE MaCChl BRYKHEHIITNX IIEMEHTOB
. PactipocTpan€HHOCTh XUMUYECKHUX DIIEMEHTOB

. DOpMBI CYIIECTBOBAHMS XUMHIECKIX JIEMEHTOB

. BemmecTBa MOJIEKyISIPHOTO ¥ HEMOJIEKYISIPHOTO CTPOCHUS
. CTpyKTypa U3MEHEHUS BEIIECTB

. CriocoObI pa3ziesnieHus cMecei

. XUMUYeCKHe 3HaKU U (hOPMYITBI

. Cocrapnenune GpopMyI IO BAJIECHTHOCTH

. Mons - equHUIIa KOTUIECTBA BEIIECTBA

10. ®u3nueckue BeIMYMHBI BBIPAXKEHUS MOPLIUI BelllecTBa
11. Ilpu3Haky U ycnoBUsl NPOBEACHUS XUMHUUECKUX PEAKLIHA
12. TUnbl XUMUYECKUX PEaKIIHii

13. Boznyx. Kucnopon. ['openune

14. CtpoeHue miaMeHu

15. CocraBnenue hopMmyi cosicit

16. I'eneTnueckas cBsI3b KJIACCOB HEOPTaHUYECKHIX BEIIECTB
17. Bonopon

18. XuMuueckue peakiuu

OcHOBBI XUHMHYECKHUX 3HaHUI (apT. 5-8707-006)

19. Ilepunoauueckas cuctema XxuMudeckux snementoB J[.M1.Menaeneena
20. Tabmuia pacTBOPUMOCTH BEUIECTB B BOJIC

21. IlpaBuia moBeaeHUS B KAOMHETE XUMHH

22. 3Haku
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23. Texuanka 6€30MMaCHOCTH TIPOBEICHHUS OTIHITOB
24. Texunka 0€30MaCHOCTH IIPH paboTe ¢ TazaMu

8 - 9 kunaccwl (apt. 5-8478-020)

25. BaneHTHOCTB

26. OTHOCUTENbHAS AaTOMHAs I MOJIEKYJISIPHAST MacChl

27. CTpoeHHuE aToMa. U30TOIIbI

28. O6pa3oBanrie KOBAJCHTHON W MOHHON XHMHYECKOH CBSI3H
29. DNeKTPOHHBIE CJION aTOMOB IEMEHTOB MaJIbIX TIEPHOIOB
30. OKUCIUTENBHO-BOCCTAHOBUTENBHbIE pEAKLIUU

31. Tumnel KpUCTAITUIMYECKHUX PEIIETOK

32. Peakmuu oOMeHa B BOJHBIX PacTBOpax

33. BaxHel1ire KUCIOThI U UX COJH

34. Knaccuukanus OKCHUI0B

35. Kimaccuukanys OCHOBaHHMA

36. Kiraccudukarus Kucior

37. I'eneTnueckas CBA3b BKHEUIINX KJIACCOB HEOPTaHUYECKHUX BEIIECTB
38. Okpacka HHOUKATOPOB B Pa3JIMYHBIX Cpelax

39. DaeKTpoaUTHYECKas! TUCCOUALUS

40. 3aBUCHUMOCTH CKOPOCTH PEAKIMH OT Pa3IMIHBIX (aKTOPOB
41. Turel XUMHYECKHUX peaKLnit

42. O6paTuMble peakLuH

43. Bo3nyx. Kucnopoa. ['openue

44. CreneHb OKUCIIEHUS

Heopranuueckas xumus (apt. 5-8701-009)
45. Homenkiarypa coneit

46. Kpucraiist

47. XuMmuueckasi CBSI3b

48. BajgeHTHOCTb

49. Mopnenu aTOMOB HEKOTOPBIX JJIEMEHTOB
50. buHapHbIe COeAMHEHUS

51. Crpoenue aroma

52. DnexTpoHHas opOUTab

53. CreneHb OKUCICHUS

PacTBopbl. DiIeKTpoIuTHYECKAs Jucconnanus (apt. 5-8687-013)



54. JlucriepcHbIe CHCTEMBI

55. CgoticTBa BOAbI

56. KpuBble pacTBOPUMOCTHU BELIECTB

57. CriocoObl BbIpakeHHsI KOJTMYECTBEHHOTO COCTaBa PaCTBOPOB
58. DICKTPOIUTHI THAPATALVS HOHOB

59. PacTBOpeHHE BEIIECTB ¢ HOHHOM CBS3BIO B BOJIE
60. PacTBopeHue BeLECTB C KOBAJIEHTHON MOJISIPHOM CBSA3BIO
61. KHcmoTHO-OCHOBHEIE PEaKITHH

62. Peakumu noHHoro ooMeHa

63. I'maponus coneit

64. NoHutst

65. Cpena BOIHBIX pacTBOPOB

Homenknarypa. bunapabie coenuHeHus

66. Homenkuatypa coreit

67. HoMeHKIaTypa OpraHM4eCcKuX COCAUHEHUI

68. IIpenenbHble YIIIEBOAOPOABI

69. HemnpenenbHble yIiieBOAOPOIBI

70. ®yHKIIMOHAIBLHBIE NPOU3BOIHBIE YITIEBOJOPOIOB
CrpoeHue BemecTsa

71. Ctpoenue aroma

72. DneKkTpoHHas opOUTaIbL

73. Mozenu aTOMOB HEKOTOPBIX 3JIEMEHTOB

74. Kpucramibl

75. XuMuueckas CBsI3b

76. BaneHTHOCTh

77. CTeneHb OKUCICHUS

OBOPYIOBAHME JIJISI TPOBEJIEHUSA JTABOPATOPHBIX, TIPAKTHYECKHNX PABOT, IEMOHCTPAIIAI
HzmepuTesibHBIE NPUOOPBI:
1. Becor rexanueckue g0 1000 r ¢ rupamu
2. Becobl yuennueckue 10 200 1 ¢ rupsmu (OHOIOIHYESCKHUE)
3. Becsol s ceimyunx marepuanos 10 200 r ¢ rupaMu
4. Becw anexrponnsie DijitalScale
5. Tepmometp crimpToBoit 1o 1000C
6. Habop apeomerpos (20 mT.)
HarpeBartenbHbie Npu6oOpHI:
7. HarpeBarens i1t TpoOUPOK IIMEKTPHICCKUI
8. bans mabopartopnas komouaupoBanHas (bJIK)



9. IlmuTka AnmekTpudeckasi omHOKoH(popodHas "Bacummca"
10. CrimproBku 100 M
11. CnuptoBku 200 M

JdeMoHCTpallMOHHbIE

12. KoMmiieKT mocyapl IEMOHCTPAIIMOHHBIN C MPHHAIEKHOCTIMHA
13. Habop o xumuu ¢ pe3b00BBIMU COETUHEHUSIMH

14. IIpubop mist momydeHus 1 cOopa ra3oB (IeMOHCTPAITHOHHBIH)
15. Habop ayis anexTponm3a (IeMOHCTPAITMOHHBIH )

16. Ctonuk moabEMHO-TIOBOPOTHBIH € 2-MsI TNTIOCKOCTSIMHU

17. Cronuk noasemusiii 200x200 MM

18. Cromuk mogbeMusblit 150x150 Mmm

19. IllTaTuB o1 XUMHYECKUX CTAKaHOB

20. ltarus nadopatopubiii xumudeckuit (LLIJIX)

21. Cnenanu3upoBaHHbIe IPUOOPHI U anmaparel Anmapar Kurmma
22. Anmapar ['odmana

23. [Ipubop i WILTIOCTPALIUH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiy OT YCIOBHI
24. ITpubop Ist TOTyYeHUs] TATOMTaIKaHOB

25. Ilpubop it WLTIOCTpAIUY 3aKOHA COXPaHEHUS Ta30B

26. [Ipubop [yist onpeeieHus COCTaBa BO3AyXa

27. llpubop JUist OKHCIIEHUsI CIUPTA HAJI METHBIM KaTallu3aTOpOM
28. IIpubop 1t n3ydeHus Ta30BbIX 3aKOHOB (J1a00paTOPHBIN)

29. Konmonka ancopbuuonnas KA

30. O3onatop

31. IIpubop A moaydeHus pacTBOPUMBIX TBEPIBIX BEIIECTB

32. MarauTtHas Melaika ¢ MAaHOMETPOM

33. pH-metp

34, Anmapar (yCTaHOBKA)JIS JUCTHIUISITAN BOJBI

35. AIIXP

KomnuiekTs! 1J151 1a60paTOPHBIX ONBITOB U MPAKTHYECKUX 3aHATHI M0 XUMHUH
36. JIoTok ¢ mocynoii U NPUHAAISKHOCTAMHE ISl Y4€HUUECKOTO SKCIIEPUMEHTa

37. MukponaGopaTopus 0 XUMHUH

38. HITXJI Ne 568

39. Wtarus nadoparopusiii (LL1JI6)

40. HaGop o anexrponusy (1adopaTopHBIi)

41. I[Tpubop Asist MOTy9IeHUS TATOUIATKAHOB M CIIOKHBIX A(HUPOB JTa00paToOpHBIN



42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
. [lectuk u crynka
54.
55.
56.
57.
58.
59.
60.
61.

53

[Ipubop ans momyderus u coopa ra3os
Kommtext mpobupox (I1X-14, I1X-16) 10 mT.
Jepxarens s mpoOUpOK

[lTaTue 11t TPOOHPOK

KomrutekT cTekistHHBIX matodek 10 mT.
KoMImexT cTeknsTHHBIX TpyOoUueK
Komruiekt mpo6ok

Yamku BeITTapUBaTEIHHBIE

JIOKKY TS COKUTAHUS BEIECTB
Ml TUrENbHEIC

Turmm

XHUMHAYECKHE CTaKaHbI CTEKI. EMK. 50 M
XHUMHAYECKHE cTaKaHbl cTekd. EMK. 100 ma
XHUMHAYECKHE CTaKaHbI CTEKI. EMK. 250 ma
BopoHku cTexisiHHbIe Ta00paTopHEIe
N3meputensHbIe IUITUHAPHI

MeH3ypku

Kon6a mrockogonHas

Boponka nenurensHa






