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HHOACHUTEJBbHASA 3AIINCKA

PaGouas mporpamma mo npeaMeTy «XuUMH» Ui 9 Klacca COCTaBieHa Ha OCHOBE:

- @enepanbHOr0 TOCYAAPCTBEHHOTO0 00pa30BaTENBHOIrO CTaHAApTa OCHOBHOTO O0OIIEro 00pa3oBaHWs, YTBEPKIECHHOTO NpHKazoM MUHHCTEpPCTBA
oOpasoBanus u Hayku Poccutickoii denepanuu ot 31 mast 2021 Ne287

- GenepanbHO 00pa30BaTENBHOM MTPOrpaMMbl OCHOBHOTO 001ero odpazoBanus ot 18.05.2023 Ne370

- [Ipukaza Munanpocsemienns: Poccuu ot 09.10.2024 Ne 704 «O BHECEHUH U3MEHEHHM B HEKOTOpPBIE MPUKa3sl MUHUCTEPCTBA MPOCBEIICHUs Poccriickoit
denepanuu, kacaromuyecs QenepaibHbIX 00pa30BaTEBHBIX MPOrpaMM HavadbHOrO OOIIEro 0Opa3oBaHUs, OCHOBHOTO OOIIEro OOpa3oBaHMS M CPEIHEro
ob1ero 00pa3zoBaHUsD)
(3apeructpuporano B Muntocte Poccun 11.02.2025 N 81220)

- Ilpukaza MunucrepctBa mpocsemienus Poccuiickoit ®enepanun or 8 oktsOps 2025 1. Ne 729 «O BHeceHMHM HM3MEHEHUI B HEKOTOpbIE MPUKA3bI
MunucrepcrBa npocBelieHust Poccuiickoit deneparuu, kacarormecs (eaepaibHbIX 00pa30BaTEIbHBIX NPOrpaMM Ha4yalbHOIO 00IIero oOpa3oBaHus,
OCHOBHOTO 00IIIEro 00pa30BaHuUs U CPEIHEr0 00IIero 00pa3oBaHUs».

- [Ipukaza Munanpocsemienns Poccun or 10.11.2025 Ne 808 «O BHeCeHMH M3MEHEHUM B HEKOTOPHIE MPUKa3bl MUHKCTEPCTBA MPOCBEIeHUsT Poccriickoit
Oenepannu, kacaromuecs: (enepaabHBIX 00pa30BaTENbHBIX MPOrpaMM HAYallbHOTO OOIEro 00pa3oBaHUsi, OCHOBHOTO OOIIEro oOpa3oBaHUs M CPEIHEro
00111er0 00pa30BaHuUs)

- Ilpukaza Munnpocsemieans Poccuu or 08.05.2026 Ne 316 «O BHecenun m3MeHeHHH B llopsgok opraHW3anyy ¥ OCYIIECTBICHHUS 00pa30BATEIBHOM
JIeSTEIbHOCTU 110 OCHOBHBIM 00IIe00pa3oBaTeNbHBIM IIporpaMMaM - 00pa3oBaTeIbHBIM POrpaMMaM Ha4aIbHOTO OOIIEro, OCHOBHOTO OOIIEro U CPeHEro
ob1ero o0pazoBaHusi, YTBEPKJACHHBIN MprKazoM MunHncTepeTBa npocemeHus Poccuiickoit @enepanmu or 22.03.2021 Nel15»

- OcHOBHO# 00pa30BaTEILHON MPOrPpaMMBI OCHOBHOTO o01Iero oopazosanust MAOY YUepsumesckoit COIL;

- Yuebnoro miana ¢wmmana MAOY UYepsumesckoit COIl «AxwmsipoBckas COIll», yTBepkaeHHOro mnpukazoMm aupekropa Tpodbumosoit C.A. ot
29.08.2026 roma Ne 127-O/] u cornmacoanroro 28.08.2026 roga Ha 3acemannu Ympasistomiero coera MAOY UepsumeBckoit COI mpoTokon Nel?2

- [Iporpammer Boctutanust MAOY Yepsumesckoit COLLI

[IporpaMMa 1Mo XMMHUHU Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTABIICHA HA OCHOBE TPEOOBAHUM K pe3yIbTaTraM OCBOCHUSI OCHOBHOM
00pa3oBaTeNbHOM IpOorpaMMBl OCHOBHOTO 00IIIero 00pa3oBaHus, npencrabieHHEIX B I'OC 00O, a Takxke Ha 0OCHOBE (emepabHOlN pabodeii mporpaMMBI
BOCHHUTAHMUS U C YIETOM KOHIISMIINH IIPETIOIaBaHusl YIeOHOTo mpenMeTa « XuMus» B 00pa3oBaTeNbHBIX oprann3anusax Poccuiickoit @enepannn.

[Iporpamma mo XuMuu A€t MpeacTaBIeHUE O ENsX, 00IIel cTparernu 00ydIeHus, BOCIIUTAHUS M Pa3BUTHUS 00yUAIOIINXCS CPEICTBAME YI€OHOTO
MpeaMeTa, yCTaHABIMBAET 00s3aTEeNbHOE IIPEAMETHOE COMlepKaHue, MPEAyCMAaTPUBAET paclIpeeIeHre ero Mo KilaccaM U CTPYKTYPHPOBaHHUE IO pasenam u
TeMaM TPOTPaMMBI 10 XHUMHUH, ONPENeNsIeT KOTMIeCTBEHHbBIE N KaueCTBEHHbIE XapaKTEPUCTHKHU COEPKaHUs, PEKOMEHTYEMYIO TIOCTIEIOBATENbHOCTh
M3yYEHUS XUMUH C YIETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JIOTUKHA y4eOHOTO MPOIecca, BO3PACTHBIX 0COOEHHOCTEN 00yJaroImuxc s,
oIpenenseT BOSMOKHOCTH TIpenMeTa ISl pealn3aiyd TpeOOBaHNN K pe3ybTaTaM OCBOSHIHSI OCHOBHOM 00pa30BaTeNbHON MpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00IIIEro o0pa3oBaHUs, a TAaKXKe TPeOOBaHUN K pe3yJabraraM OOydeHHUsI XUMHUW Ha YPOBHE IeNIel N3yUeHHsI MPEIMETa i OCHOBHBIX BHJIOB Y4€OHO-
MTO3HABATEIHHOMN JAESTENFHOCTH 00YJarOIIErocs 0 OCBOSHUIO YUeOHOTO COMepKaHUSI.

3HaHWE XUMHU CITY)KUT OCHOBOH /7151 (pOPMUPOBAHUS MUPOBO33PEHUS 00YJAFOIIErocs, €ro MPeACTaBIeHHH 0 MaTePHAITEHOM €IMHCTBE MHUPA, BayKH YIO
poib UrparoT GopMUpyeMbIe XUMHEH TIPEACTABICHHS O B3aWMOIIPEBPAIICHUSIX YHEPTUH U 00 SBOIIOIUH BEIIECTB B IPUPOJIE, O MYTAX PEIISHHs TT00aTbHBIX
MPOOIeM YCTONYHBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON M SKOIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peain3aiii BOSMOKHOCTEH A1l caMOpa3BUTHS B (QOPMUPOBAHUS KYJIBTYPBI JMYHOCTH, €€ 001Iel 1 (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEH O0YJaIOIUXCs, HABBIKOB UX CAMOCTOSTEIhHON yueOHOM eI TeNbHOCTH,
JKCIIEPUMEHTAIILHBIX U HCCIIEN0BATEIbCKUX YMEHUH, HEOOXOOUMBIX KaK B MIOBCEIHEBHOM JKHU3HH, TaK U B IPO(ecCHOHaTBHON NesITENbHOCTH;



3HAKOMHT CO CTIEU(HUKON HAYYHOTO MBIIIICHHUS, 3aKIaAbIBa€T OCHOBBI IIEIOCTHOTO B3IIIsIa HA €AIMHCTBO MPUPOABI U YEIOBEKa, SIBIISETCS
OTBETCTBEHHBIM 3TarnoM B JOPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YUaIOMINXCS;

croco0CTBYeT (POPMUPOBAHUIO IEGHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOIE, K YEIOBEKY, BHOCUT CBOH BKJIa] B
9KOJIOTHYECKOe 00pa3oBaHKe O0yJaIOMIUXCS.

JanHple HanpaBiieHHs B 00y4eHHH XUMHUH 00ECTIeUnBaIOTCS CIIEHUPUKON cofiepkaHusl y1eOHOro mpenMera, KOTOpPBIN SIBIISIETCs eJarornyecku
aJIanTHPOBAHHBIM OTpa)KCHUEM 0a30BOM HAYKHW XMUMHUH Ha ONpPeeN€HHOM JTare e€ pa3BUTHIL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEro 00pa30BaHUsl OPUCHTUPOBAH Ha OCBOCHUE O0YUYAIOIIMMHKCS CUCTEMBI IIEPBOHAYAIILHBIX ITOHITHUH XUMHUH,
OCHOB HGOpI‘&HH‘ICCKOfI XUMHUH U HCKOTOPBIX OTACIbHBIX 3HAYNMBbIX MOHATHUH OpI‘&HH‘ICCKOfI XHUMHU.

CtpyKkTypa cofep:kaHus IPOrpamMMBbI 1o XMMUH chOpMHUPOBaHa HA OCHOBE CUCTEMHOTO moaxoza K e€ u3ydeHuto. ComepkaHue CKIaablBacTCs U3
CUCTEMBI IMOHATHI 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATHH O XUMHUYECKON peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHH30BaHbI 10
MIPUHIIMITY TTOCJIEA0BATEIHHOIO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUECKHUX MPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYIIIPHOTO YY€HHs KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

ITepnonuueckoro 3akona JI. 1. MeHzeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;
— Y4€HUA O CTPOCHHU aTOMa U XUMHYECKON CBsA3H,
MIPE/ICTABICHHUH 00 IMEKTPOTUTUYECKON AUCCOIMAIINHN BEIIECTB B PACTBOPAX.

TeopemquKHe 3HaHUA paCCMaTpUBAIOTCA Ha OCHOBE SOMIIMPUYCCKU IMOTYUCHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3BUBAIOTCA IMOCJICAOBATCIIBHO OT OJHOI'O
YPOBHS K IPYTrOMY, BBITIOIHAA (1)}’HKHHH 00BSICHEHHS U IIPOrHO3UPOBAHUSA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEH IMPAKTUYCCKOro MPUMCHCHUA U 1T OJTYYCHUA
HU3y4acMbIX BCIICCTB.

OcBoeHwre IporpaMMbl 10 XUMHH CIIOCOOCTBYET (hOpPMHUPOBAHUIO MPEACTABICHHS 0 XMMUYECKON COCTABIISIONICH HayYHOU KapTHHBI MUPa B JIOTHKE €€
CHUCTEMHOM Ipupoabl, HIEHHOCTHOI'O OTHOINCHUA K HAYYHOMY 3HAHWIO 1 METOJaM IMO3HAHUA B HAYKE. I/I3yqu1/Ie XUMUH MTPOUCXOAUT C IPUBJICUCHU EM 3HAaHUH
W3 paHee U3yUEeHHBIX YIeOHBIX MpeaMeToB: «OKpykatomuiit Mupy», «buomorus. 5—8 xkimacce» u «Pusnka. 7-8 Ki1acchi».

[Tpu u3ydeHnr XUMUU IPOUCXOIUT (HOPMUPOBAHHE 3HAHUN OCHOB XUMHUYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKO i
JeSITeTFHOCTH YeIOBeKa M KaK OJJHOTO M3 KOMITOHEHTOB MHPOBOH KYJIBTYPHI. 3a/1ada y9eOHOTO MpenMeTa COCTOUT B (DOPMUPOBAHIH CHCTEMBI XUMHYECKAX
3HaHWN — BaKHEUITHUX (aKTOB, MMOHATHH, 3aKOHOB U TEOPETHIECCKUX IMOJIOKEHUM, TOCTYITHBIX 0000IEHIT MUPOBO33PEHUECKOTO XapaKkTepa, s3bIka HayKH, B
NpHOOIIEHNH K HAyYHBIM METOJIaM ITO3HAHUS IPH U3YYSHUH BEIECTB U XUMHUYECKHUX PEaKIHii, B JOPMUPOBAHUH U PA3BUTHHU TI03HABATEIILHBIX YMEHHUN U UX
MIPUMEHEHNH B YI€OHO-TI03HABATEIbHON U yaeOHO0-HCCIIe0BaTENHCKON AeITeThHOCTH, OCBOSHHUH MTPABHII O€30IaCHOTO 00pAaIIeHus C BEIIeCTBAMH B
MOBCEAHEBHON JKU3HHU.

[Ipu u3y4eHnn XuMUU Ha YPOBHE OCHOBHOTO 00IIIero 00pa30BaHMs BYKHOE 3HAUSHHE TPHOOPENTN TaKue IENH, KaK:

— (opMHEpOBaHNE MHTEIUIEKTYAIbHO Pa3BUTOMN IMYHOCTH, TOTOBOM K CaMO0OOPa30BaHUIO, COTPYIHIHYECTBY, CAMOCTOSITENNFHOMY IPHUHSTHIO PEIIeHUH,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHSIM JKHU3HU;

— HaNpaBIIEHHOCTh OOYYEHHUS HA CHCTEMATHYEeCKOe MMPUOOIIEHNE O0YJAIOIIIXC K CAMOCTOSTENILHOW ITO3HABATENBHON eI TENFHOCTH, HAYIHBIM METOIaM
MO3HaHUS, (YOPMHUPYIOIIUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

— obecriedeHne yCIoBHN, CIIOCOOCTBYIONINX MTPHOOPETEHUIO 00YUAIOIIMMUCS OITbITa Pa3HOOOPa3HON MeITehbHOCTH, TIO3HAHUS ¥ CAMOIIO3HAHUS,
KITFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIINH ), IMEIOIINX YHUBEPCAIbHOE 3HAYEHUE TSI PA3TTMYHBIX BUIOB IESTENFHOCTH;

— ¢opMmupoBaHue 00MIEH PYHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCIIE YMEHHH OOBSICHITD U OIEHUBATD SBJICHUS
OKPYXAIOIIEero MUPa, UCTIONB3YS 3HAHUS U OIIBIT, TOMYYEHHBIE TP U3YUYSHUH XUMUH, TPUMEHSTh X IPH PEIIeHUHU po0ieM B IOBCEIHEBHOM KU3HU U
TPYIOBOH IEeATENHFHOCTH;

— ¢opMupoBaHHe y 00yJarOINXCS TYMaHUCTUYECKIX OTHOIIEHUH, TOHMMAaHHUS IIEHHOCTH XUMHYECKUX 3HAHWUN TS BEIPAOOTKH SKOJIOTHIECKH
11eecoo0pa3Horo MoBeNeHUs B OBITY M TPYIOBOM JEITENFHOCTH B IIEISIX COXPAHEHUS CBOETO 37I0POBbs U OKPY)KAFOIIEH PUPOITHON CPEIbL;

— pa3BUTHE MOTHBAIMH K O0YYEHHIO, CITOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHUS OOIIEUEIOBEIECKIX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(MII U HAPaBIEHHOCTH JalbHEHIIero o0y4eHusl.



OcBoenue conepxanus Kypca «XUMHUs» B OCHOBHOH IIKOJIE TPOMCXOIUT C ONMOPOH Ha 3HAHWS M YMEHHUsI, C(OPMUPOBAHHBIEC B IPEAMETHOM 00NMacTH
«EcTecTBeHHO-HayUHBIE TPEAMETHI». Y UeOHBIM TUIAHOM Ha M3YYEHHE XUMHUH B 9 Kiacce oTBoauTCs 68 yacoB (2 yaca B HEACNIO).

I[eﬂTeJIBHOCTB yYuuTelisi €C y4€TOM MporpamMmMmbl BOCIIUTAHUSA

I'paxkaHckoe BOocIIUTaHUE (hopMHUPOBATh POCCHICKYIO MPAXKIAHCKYIO HIICHTHUHOCTb, IPHUHAJIEKHOCTh K OOIIHOCTH rpakaan Poccuiickoit
®denepannu, k Hapoxy Poccun kak MCTOUHUKY BiacT B PoccuiickoM rocynapcTse U CyObeKTy ThICSUeleTHER
pOCCHUIICKON TOCYAapCTBEHHOCTH, M3yUE€HUE U YBKEHHE MpaB, CBOOO U 00si3aHHOCTe! rpakaannHa Poccuu;

[Tarpuornyeckoe BociuTaHue BOCITUTHIBATH JIFOOOBB K POJJHOMY Kpato, PofiHe, cBoeMy Hapofy, YBaKeHUE K IpyruM Haponam Poccuu;
UCTOPHYECKOE MPOCBElIeHNe, POPMUPOBAHNE POCCHIICKOTO HAIIMOHAIBHOTO HCTOPUYECKOTO CO3HAHMSI, POCCHHCKOM
KYJIBTYPHOW WJEHTUYHOCTH;

JyXoBHO-HpaBCTBEHHOE BOCHUTHIBATh HA OCHOBE J[yXOBHO-HPaBCTBEHHOUW KYJIBTYPhI HApOJ0B PoCcCuu, TpaJUIIMOHHBIX PEIUTHI HAPOJOB
BOCIIUTaHHUE Poccun, hopMupoBaHue TPaIUIIMOHHBIX POCCUHCKHUX CEMEHHBIX IIEHHOCTEH; BOCIIUTAHNE YECTHOCTH, J00OPOTHI,
MHJIOCEPIIS, COTTEPEKUBAHMS, CIIPABEININBOCTH, KOJUICKTUBU3MA, NPYKEITIOOHS U B3aUMOIIOMOIIH, YBAXKEHUS K
CTapIlKM, K HaMATH MPEAKOB, UX BEPE U KYJIBTYPHBIM TPAJULHUAM;

OcTernyeckoe BOCIUTaHNE (hOopMHUPOBATH 3CTETUYECKYIO KYIBTYpPY Ha OCHOBE POCCHICKUX TPaJUIIMOHHBIX JYXOBHBIX IIEHHOCTEH, TPHOOIIATE K
JyYIIuM 00pasiiaM 0T€IeCTBEHHOTO M MHPOBOTO ICKYCCTBA;
du3uveckoe BOCIUTaHHE (hopMHUPOBATH KYJIBTYPY 30POBOT0 00pa3a »H3HHU U SMOIIMOHATILHOTO OJIarONONyYusl — pa3BUBATh PU3HUECKHEC

CHOCOOHOCTH € y4ETOM BO3MOXKHOCTEH M COCTOSTHUS 370POBBSI, HABBIKOB 0€30I1aCHOTO TIOBEACHUS B IPUPOIHON U
COIIMAJIbHOM Cpejie, UYpe3BbIYaHbIX CUTYallHIX;

TpynoBoe BociTanme BOCHHUTHIBATH YBXKEHHE K TPYY, TPYAAIIMMCS, pe3ylIbTaTaM Tpyaa (CBOEro U APYTHX JIFOZeH ), OpreHTaIis Ha
TPYAOBYIO IEATEIBHOCTb, MOTy4deHre MPpodecChu, TNIHOCTHOE CAaMOBBIpaXXeHNE B IIPOYKTHBHOM, HPaBCTBEHHO
JIOCTOMHOM TPYIIE€ B POCCHIICKOM OOIIECTBE, HA JTOCTIKEHHE BBIAAIOIINXCS PE3YABTATOB B PO ECCHOHATBHOM
JIeSITeTbHOCTH;

OKOJIOrM4ecKoe BOCIIUTaHUE (hOopMHUPOBATH 3KOJIOTUYECKYIO KYIBTYPY, OTBETCTBEHHOE, OEPEKHOE OTHOLIEHHUE K IPUPOLIE, OKPY)KAIOLIel cpene Ha
OCHOBE POCCHHMCKUX TPAaJULIMOHHBIX TyXOBHBIX [IEGHHOCTEH, HABBIKOB OXPAHBI, 3aIIUTHI, BOCCTAHOBJICHHS IIPUPOLIHI,
OKPY)KAIOIIEH Cpeabl;

Bocnuranue nieHHOCTEH Hay4HOrO | BOCIIMTBIBATh CTPEMJICHHE K MIO3HAHMIO Ce0sI U APYTUX JIIOAEH, TPUPOABI U OOLIECTBA, K MOMYYCHUIO 3HAHUH,
MTO3HAHUS KaueCTBEHHOI0 00pa30BaHysl ¢ yIETOM JIMUHOCTHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

COJIEPXKXAHUE YUEGHOI'O ITPEJMETA
BemrecTBo M xuMH4ecKkasi peakuus
[Tepuonnueckuit 3akoH. [lepuoanueckas cucrema xumuueckux sneMmeHToB [, M. MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU
CBOWCTB XUMHYECKUX AIIEMEHTOB IEPBBIX TPEX TIEPUOAOB, KaUs, KAJIbIUSI M UX COSAMHEHUH B COOTBETCTBUH C TOJIOKEHHEM dIIeMeHTOB B llepronnyeckoit
CHCTEeME M CTPOEHHEM HX aTOMOB.
CrpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. TUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMA KPUCTAJUIMUECKON PEelIETKU
M BHJA XUMHYECKOH CBSI3H.




Knaccudukanys 1 HOMEHKIATypa HEOPTaHMUECKHX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIHUXCS K Pa3IMYHBIM Ki1accaM HEopraHM4YecKuX
COEIMHEHUH, TeHETHYeCKasi CBSI3b HEOPraHNYECKUX BEILIECTB.

Knaccupukanys XuMU4YecKuX peakuid Mo pa3iIuuHbIM IpU3HaKaM (TI0 YMCITy U COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, IO TEIIOBOMY 3(deKTy, mo
W3MEHEHHUIO CTENEeHEH OKMCIEHUS XMMHYECKHMX 3JIEMEHTOB, MO0 OOpaTUMOCTH, IO YYACTHIO KaTanu3aTopa). DK30- W OHAOTEPMHYECKHE PEaKIHH,
TEPMOXUMHUYECKHE YPABHEHUS.

[NousiTre 0 ckopocTH XUMHUUYECKOH peakiyu. [loHsTHE 00 0OPaTUMBIX U HEOOPATUMBIX XUMHYECKUX peakiusix. [[oHATHE 0 TOMOT€HHBIX U TeTepOor EHHBIX
peakuusx. Ilonstue o karaymmse. IloHATHE O XMMHUYECKOM pPaBHOBECUHM. DAKTOPHI, BIUAIOIIME HAa CKOPOCTh XUMHUUYECKOW PpEAaKIUU U IOJIOKEHUE
XUMHYECKOTO pPAaBHOBECHS.

OKHCIUTEILHO-BOCCTAaHOBUTEILHBIE pcaKkuuu, SHCKTpOHHBIP'I 6anch OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOMN pCaKkuuu. Cocrasienune ypaBHCHI/II\/'I
OKHCJIUTENFHO-BOCCTAHOBUTENBHBIX PEaKINii C HCIIOIB30BAHUEM METO/Ia IEKTPOHHOTO OanaHca.

Teopust PMEKTPOTUTUYECKON MTUCCOMMAITUN. DJIEKTPOIUTHEI M HEIEKTPOIUTH. KaTHOHBI, aHMOHBI. MeXaHu3M IUCCOITUAIIN BEIIECTB C Pa3THIHBIMU
BHJIaMH XUMHU4YeCKoH cBsi3u. Crenens aucconuanui. CHIIbHBIC U CJIa0bIe AIEKTPOIUTHI.

Peaxmmuu monHOr0 0OMEHa. YCIIOBHS MPOTEKAHMS PEAKIINii HOHHOTO OOMEHa, MOJHBIE U COKpaIEHHbIC HOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KHUCIIOT,
OCHOBaHHWH M COJEH B CBETE MPEICTABICHNN 00 AIEKTPOIUTHIECKON Aucconnanni. KauecTBeHHbIE peakiny Ha OHBL. [IoHATHE O THIPOTHU3E COoNeH.

Xumuueckuil IKCnepumenm:

O3HAKOMJIEHHE C MOJIETSIMA KPUCTAIIIMYECKAX PEMIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB M HEMETATOB (TpaduTa U anMasa), CJIOKHBIX BEIIECTB
(x1opuma HaTpuA), MCCIENOBAHHE 3aBUCHMOCTH CKOPOCTH XWMHYECKOW pEaKIHH OT BO3AEHCTBUS Pa3NUYHBIX (AKTOPOB, HCCIIEIOBAaHUE
3NEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa TN CCOLMAIINN KHCIIOT, MET0Ye U colell (BO3MOKHO MCTIONb30BaHNE BUIE0 MATEPHAJIOB), TIPOBEICHIE
OITBITOB, WJUTIOCTPHPYIONINX TPHU3HAKH NMPOTEKAHUS peakiuii MOHHOro oOMeHa (0Opa3oBaHHME OCajlka, BBIAEIEHHE ra3a, 0Opa3oBaHHE BOIbBI), OIBITOB,
WUTIOCTPUPYIONINX ~ TPUMEPhl  OKUCIUTEIHHO-BOCCTAHOBHUTENBHBIX peakiuii (TOpeHHe, peakuu pas3ioKEeHHsd, COSOUHEHWs), pacro3HaBaHUE
HEOPTaHWYECKNX BEIIECTB C MTOMOIIBI0 KAUeCTBEHHBIX PEaKIInii Ha HOHBI, pellIeHre SKCIIEPUMEHTAIbHBIX 3a/aq.

HemeTanabl 1 X COeTUHEHUS

OO1mas xapakTeprcTruka rajsoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe CTereHU OokucieHus. CTpoeHrne U QU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHYECKHE CBOWCTBA Ha MpHUMeEpe Xjopa (B3auMOIEWCTBHE C METallJIaMH, HEMETallaMu, IienodaMu). Xmioposopopon. ConsHas
KHCJIOTa, XMMHUYECKHUE CBOMCTBA, MONy4YeHHUE, NMpuMeHeHue. JeiicTBUe Xyiopa M XJIOPOBOAOpPOJAa HAa OPraHU3M 4YelloBeKa. BakHeWIlne XJIOpUIbI U HX
HaxoXKIEHWE B TIPHUPOJIE.

Obmas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE CTerneHW okucieHws. CTpoeHne W (u3NUecKue
CBOWCTBA MIPOCTHIX BEIIECTB — KUCIOPOA U CEPhl. AINIOTPOIHBIE MOAN(DHUKAIINH KHCIOPOAa U Cephl. XUMUIECKHE CBONCTBA cephl. CepoBONOPOI, CTPOEHHE,
(m3nueckne  XuMU4eckne cBoMcTBa. OKCHABI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHAOB. CepHas KHCIOTa, (pU3MYecKne W XHUMHUYECKHe CBOHCTBA
(obmIme Kak MpeacTaBUTENS KiTacca KUCIOT M CIeu(rIecKkrne). XUMUIEeCKAE PeaKlny, JIeKaIie B OCHOBE MPOMBIIIIIEHHOTO CITOCo0a MOMy4YeHHs CEpHOI
kucnoTel. [Ipumenenne ceproit kuciaoTel. Cou CEpHOM KHCIOTHI, KaueCTBEHHAs peaKnus Ha cyiabdaT-uoH. HaxokaeHne cephl U e€ COSqUHEHUH B IPHPOJIE.
XuMHYecKkoe 3arpsa3HeHHE OKPYKAIoImIelH cpeasl COCOWHEHUSMH cepbl (KHCIOTHBIC IOKAW, 3arps3HEHHEe BO3MyXa © BOJOEMOB), CIIOCOOBI €ro
MIPEAOTBPAILICHHSL.

OOmast xapakTepucThka 3imeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTEMEHW OKWCIEHHs. A3OT, pacnpoCcTpaHEeHHE B
npupone, (usndeckne M XUMUYECKHe CBoicTBa. KpyroBopor azora B mpupoie. AMMHAK, ero (hu3mdeckne M XUMHUYECKHE CBOICTBA, MOIYYCHUE U
npumeHeHne. Conu aMMOHUS, X (DU3UYECKHE W XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiis Ha MOHBI aMMOHUS. A30THas KUCIOTa, e
nony4yenue, (pU3MUECKUEe M XUMUYECKHE CBOWCTBa (0OIIME KakK MPEACTaBUTENs Kilacca KUCIOT W crenuduueckue). Vcrmonp30BaHHe HUTPATOB U CONEH
aMMOHUS B Ka4yeCTBE MUHEPAIBHBIX yNoOpeHni. XUMHYECKOe 3arpsa3HeHe OKPYKAIOIIeH Cpebl COSMHEHUSIMHA a30Ta (KHCIOTHBIE JOXKIM, 3arps3HEeHUe
BO3lyXa, MMOYBBI U BooéMoB). Pocdop, amorponHsie Mogudukanuu Gochopa, pusnueckre u xumuueckue cpoiicrsa. Oxeup dpocdopa (V) u dpocdopuas
KHCIIOTa, PU3NIEeCKUe U XUMUIECKHE CBOWCTBA, TomydeHue. Vcnonp3oBanne ¢pocdaroB B Ka4eCTBE MUHEPATHHBIX YJ100PEHHIA.

OObmas xapakrepuctuka siaeMeHToB [VA-rpynmel. OcoOGHHOCTH CTpPOEHHUSI aTOMOB, XapaKTepPHbIE CTEINEHH OKHUCIEHHA. YIIepon, aJuIOTPOIHbIE
Moaxu(UKAIIK, pacpocTpaHeHue B Ipupoze, pusnueckre 1 XuMHYecKue cBorcTBa. Ancopouus. Kpyrosopor yriiepona B npupoae. Okcupl yriepona, ux



¢u3nvecKkue U XMMHYECKHE CBOWCTBA, ACHCTBHE Ha KMBBIE OPraHU3MBI, MMOTYYCHHUE M MPHUMEHEHHE. DKOJOTHYECKHe MPOOIeMbl, CBSI3aHHBIC C OKCHIOM
yrnepoaa (IV), runoresa rmo6agbHOro MOTEMICHUS KIIMMaTa, MTapHUKOBBINA A QeKT. YTonbpHast KUCIIOoTa U e€ COoNU, uX Ppu3ndecKue U XUMHYECKUE CBOWCTBRA,
norydeHne u npuMmeHenue. KadectBeHHas peakuus Ha kapOoHaT-MoHBI. Vcmonbp3oBaHue KapOOHATOB B OBITY, MEAWIIMHE, TPOMBIIUICHHOCTH U CEITbCKOM
XO3HCTBE.

[lepBoHauanbHBIE MOHITHS 00 OPraHUYECKUX BEIIECTBaX KaK O COSAMHEHMSIX yriepona (MeTaH, 3TaH, STHIIEH, alleTHJIeH, 3TaHOIN, TIUIEPHH, YKCYCHas
kucnora). [IpuponHple MCTOYHMKHM YIJIEBOAOPONOB (Yronib, MPHPOAHBIA ra3, He(Th), MPOAYKTHl HMX mepepaboTku (OEH3WH), WX pONb B OBITY H
MPOMBIIUIEHHOCTH. [IoHATHE O OMOMOTHYECKH BaXKHBIX BELIECTBAX: )KHPax, OelKax, yriaeBoJax — U UX POJH B JKM3HU 4yeloBeka. MarepuaibHOe eHHCTBO
OpPTaHUYECKHX U HEOPTraHMYECKUX COENUHEHUM.

Kpemuuii, ero pusnyeckne u XUMHUYECKHE CBOMCTBA, MonydeHne u npuMeneHre. CoenmuHenns KpeMHus B ipupose. OOmmue npeacTaBieHust 00 oKcuie
kpemuus (IV) u kpemHueBoi kucnore. CUIMKAThL, UX HCIOIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxHelIIne cTpOUTENbHbIE MaTepHualbl: KepaMHKa,
CTEKJIO, IIEMEHT, OETOH, *kene300eToH. [Ipobiembl 6e30MacHOro HCIOIB30BAHUS CTPOUTEIHHBIX MaTEPHAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuil IKCnepumenm:

M3y4eHrne o0paslOB HEOPTaHUYECKUX BEIICCTB, CBOWCTB CONSTHOM KHCIIOTBI, MPOBENCHHWE KAauECTBEHHBIX pEaKIMi Ha XJIOPHJ-MOHBI M HAOJIOJCHUE
MPHU3HAKOB WX MPOTEKAHMS, OMBITHI, OTpakalolue (U3NYECKHEe M XUMHUYECKHE CBOWCTBA TAJIOTEHOB M WX COCAWHEHHH (BO3BMOXXHO HCIIOIB30BaHHE
BHJICOMATEPHUAJIOB), O3HAKOMJICHME C oO0Opa3laMu XJIOpUJ0B (TajJOreHUJIOB), O3HAKOMIICHHE C oOpasiamMu cepbl M €€ COCIAUHECHUSMH (BO3MOKHO
WCTIONIb30BaHUE BUEOMATEPUANIOB), HAONONEHNEe Mpoiecca oOyIMBaHUs caxapa IoJ] JCHCTBHEM KOHICHTPHUPOBAHHON CEPHOM KHCIOTHI, M3y4CHHE
XHUMHAYECKUX CBOWCTB pa30aBICHHOW CEpPHOW KHCIIOTHI, MPOBEICHIE KAueCTBEHHON peakiy Ha Cyab(par-uoH W HaONojieHne MpHu3HaKa e€ MpOTeKaHHs,
O3HaKoMIleHHe ¢ (PM3MYEeCKUMHU CBoicTBamMu a3ora, Gocdopa M WX coemuHeHnH (BO3MOXKHO HCIONB30BaHKME BHJICOMATEPHAIIOB), 00Opa3laMyu a30THBIX H
tdhocdhopubIXx ymobpenuit, momydenune, codnpanne, pacro3HaBaHue M U3YUCHUE CBOMCTB aMMHaKa, TIPOBENCHUE KAaUeCTBCHHBIX PEaKIMii HA HOH aMMOHUS U
¢docdar-noH W M3ydeHHE MPHU3HAKOB HX TPOTEKAHUS, B3aUMOAEHCTBHE KOHIIEHTPHUPOBAHHON a30THON KHCIOTHI C MEAbI0 (BO3MOXHO HCIONB30BaHUE
BHJICOMATEPHAJIOB), U3y4YeHUE MOJIeNel KPUCTAJUIMIECKUX PEHIéTOK anMasa, rpadura, Qy/uiepeHa, 03HaKOMIICHHE C TIPOIECCOM aJICOPOIIMU pacTBOPEHHBIX
BEIIECTB AKTMBHPOBAHHBIM YIIIEM M YCTPOWCTBOM IIPOTHBOTA3a, IMONy4YeHHWeE, COOMpaHWe, paclo3HaBaHWE M HW3ydeHHE CBOMCTB YIJIEKMCIOIO Tasa,
MpOBE/ICHNE KaYeCTBEHHBIX peaKnnii Ha KapOOHAT M CHJIMKAT-MOHBI M M3yYEHHE MPHU3HAKOB MX MPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKLIHEH CHIMKATHOM
MIPOMBIIINIEHHOCTH, PElIeHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BaskHelre HeMeTauTbl U UX COSTUHEHU.

MeTaJIbl 4 X COeTHHEHHS

OO0mras xapaKkTeprcTHKa XUMHUYECKHAX JIEMEHTOB — METAJIOB HA OCHOBAHWHM HMX IMONOXeHus B llepronndeckoil cucrteme xumudeckux anmementos /1. U.
MenneneeBa u cTpoeHust aToMoB. CTpoeHrHe MeTajuioB. Merauindeckasi CBA3b W METaJUITMUeCcKasl KPUCTAIMYECKAsl PemIéTka. DIMEKTPOXUMHUYECKUN P
HampspkeHn MeTaiioB. PHU3MYecKne W XUMHYECKHe CBoWcTBa MeraiuioB. OOmme crmocoObsl momydeHus merauioB. [loHSATHE 0 KOPpO3WH METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CIutaBsl (CTanb, YyTyH, TIOPATIOMUHIN, OpOH32) U MX TPUMEHEHHE B OBITY M POMBIIIUIEHHOCTH.

Ilenounpie Meramuibl: nonoxkeHue B Ilepuonnueckoil cucreMe xumuueckux siemeHToB J[. WM. MeHneneeBa, CTpO€HHE HUX ATOMOB, HAaXOXICHHUE B
npupone. Pu3ndecKre 1 XUMHYECKHE CBOMNCTBA (Ha IpuMepe HaTpus U Kanust). OKCHbl M THAPOKCHIBI HATPUS U Kanus. [[puMeHeHne menouyHbIX METaJuIoB
U UX COCAVHEHU.

[lenoyHo3eMenbHbBIE METAJIBI MATHUM W KaJbUui: nonoxkeHue B [lepuoanueckoil cucreme xumuueckux anemeHToB [. Y. MenneneeBa, CTpoeHUE HX
aTOMOB, HaxoXKJeHWe B npupoae. Ou3ndeckre M XMMHISCKIE CBOMCTBA MarHus W Kanblus. BakHelre coenHEeHNS KanbIsl (OKCHI, THIPOKCHII, COJIH ).
JKécTtrocTh BOABI M CIIOCOOBI €€ yCTpaHeHUs!.

AnromuHwMiA: Tonoxenue B [lepuoanueckoit cucreme xumuueckux anmeMenToB J[. M. Menneneesa, cTpoeHue aToma, HaxoxaeHue B npupojae. Guznueckue
Y XUMHAYECKHE CBOMCTBA afOMUHMS. AM(OTEpHBIE CBOICTBA OKCH/Ia U TUPOKCH A AITFOMUHUSI.

XKenezo: nonoxxkenue B lleproanueckoii cucreme xumudeckux snemenToB M. M. MenaeneeBa, cTpoeHrne aToMa, HAX0XKAEHUE B pupose. dusudeckue u
XUMHUYECKHe CBOHCTBA xene3a. Okcupl, ruapokcusl U conu sxenesa (1I) u sxemnesa (I1I), ux cocras, cBoiCTBa U MOMyYEHHUE.

Xumuueckuii IKCHEPUMEHM '

O3HaKOMJIGHHE ¢ oO0pa3laMH METaJUIOB M CIJIaBOB, WX (U3MYECKUMH CBOHCTBAMH, H3y4YEHHE pE3yIbTaTOB KOPPO3UU METaIOB (BO3MOXHO
HCTONB30BaHUE BUACOMATEPUANIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHAA KalblMsS M HATPHUS C BOAOH (BOSMOXHO MCIIOIB30BAHUE BUAEOMATEPHAIIOB),



HCCIIeOBAaHUE CBOMCTB KECTKOM BOJBI, MpoOLiecca TOPEHUS Kene3a B KUCIOopoae (BOSMOXKHO HCIOIb30BaHWE BHICOMATEPHANIOB), TPU3HAKOB IP OTCKaAHHS
KaueCTBEHHBIX pPEaKUMii HAa MOHBI: MarHus, KajbLus, amoMuHus, nuHka, xeneza (II) u sxenesa (III), memu (II), HaOmioneHne M omMCcaHWE MPOLECCOB
OKpalllMBaHHUA TUIAMCHM WOHAMHM HATpUs, Kalus M KajblWs (BOBMOKHO HCIONB30BaHHME BUACOMATEPUAlIOB), HCCIeNoBaHHE aM(OTEpHBIX CBOWMCTB
THIPOKCUAA AJTFOMUHMSI M THIPOKCHJIA IIUHKA, PELIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BakHelme MeTanmisl 1 UX COSUHEHUD.

XuMHS H OKPYKAKILIAA cpeaa

BemectBa 1 MaTepuaibl B MOBCEIHEBHOM JKU3HU YelOBeKa. bezomnacHoe MConb30BaHueE BEIECTB U XMMUYECKUX peakiuii B ObITy. [lepBas momMo1up mpu
XUMHYECKUX OKOTaxX U OTPaBIECHUSAX.

XuMuyeckoe 3arpsA3HeHHe OKpyxkaromied cpensl (mpenenbHas AOMyCTHMasl KOHIeHTpanus BeulecTB, naidee — [I/JIK). Ponp xumuu B pemienun
AKOJIOMYECKUX MPOoOIIEeM.

Xumuueckuii IKcnepumenm:

n3y4deHne o0pa3IoB MaTepHalioB (CTEKIIO, CIUIABbI METAJUIOB, MOMMMEPHBIE MaTepPHaIIbl).

Mesicnpeomemnule ceazu

Peanuzarust MeXnpeaMeTHBIX CBA3el MpH M3y4eHHM XMMHU B 9 Kilacce OCYIIECTBISETCS Yepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
MIOHSTUMN, TaK U MOHSTHH, SBISIOMIUXCS CHCTEMHBIMH JJIs1 OTJIENIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOr O ITHKIIA.

OObmre ecTecTBEHHO-HAYYHBIC TIOHSTHS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHWs, aHalM3, CHHTE3, Kiaccu(UKaIus, epHOIUIHOCTh, HaOIIOIeHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHKE, H3MEPEHHE, MOJIEITh, SIBIICHUE, TAPHUKOBLIN 3 deKT, TeXHONOrHsI, MaTepHaIIbI.

®usnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, H30TOIbI, PAJAHOAKTUBHOCTb, MOJEKYJA, AIEKTPUUYECKUN 3apsil, MPOBOAHMKH,
MOTYIPOBOTHHUKH, TUIIEKTPUKH, (OTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, ra3, paCTBOP, PACTBOPUMOCTbD, KPHCTAJLTHYECKAS
pemérka, crjiaBbl, (U3NYEeCKUe BETMYMHBI, SIMHHIIBI H3MEPEHHUS, KOCMHYECKOE ITPOCTPAHCTBO, IIaHEeThI, 3BE37161, ColHIIe.

Buonorus: ¢porocunres, apixanue, ouocdepa, IKOCUCTEMa, MUHEPATbHBIC YI0OPEHNUSI, MUKPOAJIEMEHTBI, MAKPOJIEMEHTHI, TIUTATEIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAIbI, TOPHBIC TOPOJIBI, TOIE3HBIE HCKOMIAEMBbIE, TOIIIIMBO, BOIXHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI 110 XUMUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMSA

JIMYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3yabTaThl OCBOEHHS IPOrpaMMbl OCHOBHOIO OOLIEro oOpa3oBaHMs JOCTUIAIOTCS B XOA€ OOy4YeHHS XUMHM B CIUHCTBE Y4E€OHOH U
BOCIIUTATENbHOW JAEITENBHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMU POCCHHCKUMH COLMOKYIBTYPHBIMH U IyXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMH B OOILIECTBE IPABUIIAMU U HOPMaMHU IIOBEIEHHS U CIIOCOOCTBYIOT IIPOLIECCaM CaAMOIO3HAHMS, CAMOPA3BUTHS M COLMAIN3ALMH 00yYaroIuXCsl.

JIMYHOCTHBIE PE3YAbTaThl OTPAXKAIOT TOTOBHOCTh OOYHYaOLIMXCSA PYKOBOACTBOBATHCS CHCTEMOH MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMil M PAacIIMPEHU e
OIIBITA AESITEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)marpuoTH4ecKOro BOCHUTAHMA:

LIEHHOCTHOTO OTHOLIEHUS! K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJICAMIO, IOHUMaHUS 3HAUYCHNUS XMMHUYECKOH HAyKH B )KU3HU
COBPEMEHHOTr0 00IIeCTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHON MH(pOPMALMEH O NEPEIOBBIX JOCTHKECHHUSIX U OTKPBITHUAX MUPOBOM M OTEUECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTU B HAYyYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOLIECTBA;

2)rpaskIaHCKOI0 BOCIIUTAHUSL:

MIPEACTABICHHS O COLMAJIHBIX HOPMAaxX M MPaBHIaX MEKIMYHOCTHBIX OTHOIIEHWH B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEeOBaTENbCKOM, TBOPYECKOW M JAPYTHX BHUAAX JAEITENbHOCTH, TOTOBHOCTH K Pa3sHOOOpPa3HOHM COBMECTHOW HESITEIbHOCTH NPH
BBINIOJTHEHUH y4YeOHBIX, IIO3HABATEIBHBIX 3a7a4, BBIIONHEHHMH XHUMHUYECKUX O3KCIEPHUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHMIO U B3aMMOIIOMOILIH B MPOILIecCe 3TON y4eOHOM AeATeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYIIKM CBOUX TOBAPHILEH C
MO3ULIMY HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHIA MOCTYIIKOB;

3)IIeHHOCTH HAYYHOI0 MO3HAHHUSA .



MHPOBO33PEHUYECKUE PEICTABICHUS O BEIIECTBE U XUMUUYECKOM PEaKIIMK, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISAIONINE
OCHOBY JIJIsl TIOHUMaHUS CYIITHOCTY HAYYHOU KapTHUHBI MHPA, IPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI, B3AUMOCBS3SIX YEIOBEKa C
NPUPOAHON CPEON, O POJTU XUMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HAaBaTEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJIYYCHHE HOBBIX 3HAHWUU 10 XWMUHU, HEOOXOAUMBIC i OOBSICHEHUs HAOIIOMAEMBIX IPOIECCOB U
SIBIICHUM, TMO3HABATCIIEHOM, WH(MOPMAIIMOHHON M YHTATEIILCKOM KYIBTYPHI, B TOM YHCJC HABBIKOB CaMOCTOSTEILHOW PabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, JOCTYIHBIMU TEXHUUSCKUMHU CPEICTBAMHU UH(POPMAIIMOHHBIX TEXHOIOTU;

HWHTEpeC K OOYYCHHI0O M TIO3HAHUIO, JH003HATEIBHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K CaMOOOpa30BaHUIO, MPOSKTHOH W HCCIIEA0BaTEIbCKON
JeATeIbHOCTH, K OCO3HAHHOMY BEIOOpY HANpaBICHHOCTH W YPOBHS 00y4eHUsI B JaJlbHEHIIIEM;

4)(¢opMHupOBaHUs KYJILTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKM Ha 3[0POBBIN 00pa3 >KM3HHM, OCO3HAHUE IOCICACTBUN U
HEMNPUATHE BPEAHBIX MPUBBIYEK (YIOTPEONICHUS aJIKOroisl, HAPKOTHKOB, KypeHHsI), HEOOXOAMMOCTH COOJFOJICHUS MPaBUiI 0€30IIaCHOCTH TPU OOpAICHUN C
XUMHYECKUMH BEIIECTBAMH B OBITY U peaIbHON KHU3HH;

5)TrpynoBoro BocnuTaHus:

HWHTEpeC K MPaKTHYEeCKOMY M3YUeHHIO MPOpecCHii U TPyAa Pa3InyHOTO pojia, yBaXKeHHE K TPYAY H pe3yJbTaTaM TPYIOBOH JIeATENbHOCTH, B TOM YHUCIIE Ha
OCHOBE MPHMEHEHHUs] MPEAMETHBIX 3HAaHUW 10 XUMHH, OCO3HAHHBIH BHIOOD HWHIMBHIYAILHOHW TPACKTOPHH IPOIOIDKEHUsT O0pa3oBaHUs C YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHN, YCIIEITHON MPOpECCHOHATBHON JISSITENTBHOCTH U Pa3BUTHSI
HEOOXOIUMBIX YMEHHH, TOTOBHOCTD aJ[alITUPOBATLCS B TPO(ECCHOHATILHON CPEJIE;

6)7K0J10rH4eCKOro BOCIUTAHMS:

AKOJIOTUYECKH TIeJIecOo00pa3HOe OTHOIICHNE K TIPUPOIE KaK NCTOYHHUKY JKU3HHU Ha 3eMJle, OCHOBE €€ CYIeCTBOBAHMUS, IOHUMAaHHUE IICHHOCTH 310 POBOTO H
0e3omacHoOro o0dpasa KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3WYECKOMY M MCHUXHUYSCKOMY 3I0POBBIO, OCO3HAHUE I[EHHOCTH COOJIIOIECHHS
MpaBuiI 0E30MaCHOTO MOBEJCHUS TIPU paboTe ¢ BEIECTBAMY, a TAKXKE B CUTYAIIUSX, YIPOXKAIOIIHX 30POBBIO ¥ KU3HHU JTFOJICH;

CHOCOOHOCTH TPUMEHATH 3HAHMS, TONydaeMble NMPH W3YUYEHUH XUMHH, JJS PElIeHHs 3a]ad, CBI3aHHBIX C OKPYKAoIIeH MPHUpPOTHON Cpemon, A
MTOBBIIICHUST YPOBHS IKOJIIOTHYECKON KYJIBTYpPbI, OCO3HAHHUS TIIO0AIBHOTO XapakTepa dKOJIOrMYeCKHUX MPOoOJieM U IyTeil X pemieHus MOCPEACTBOM METOIOB
XUMHH, YKOIOTHIECKOTO MBIIIICHUS, YMEHHS PyKOBOJCTBOBATHCS UM B IMIO3HABATEIHHON, KOMMYHHKATUBHOM U COITMATHHOMN ITPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbI

B cocraBe MeranpenMeTHBIX Pe3ylbTaTOB BBLACISIOT 3HAYNMBIE U (POPMHUPOBAHHUS MUPOBO33PEHUS OOIIEHAyYHbIE TIOHATHS (3aKOH, TEOPH I, IPUHITHII,
rumnores3a, ¢akT, cHCTeMa, MPOIEeCcC, SKCIEPUMEHT W JPYToe.), KOTOPhIe HCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX yYeOHBIX MpPEAMETax M IO3BOJSIOT Ha
OCHOBE 3HAaHUM M3 JTUX MPEAMETOB (OPMHUPOBATH NPENCTABICHHWE O IEIOCTHON HAaydHOW KapTHHE MHpA, W yHHBEPCANbHBIE ydeOHBIE NeHCTBUS
(mo3HaBaTenbHBIE, KOMMYHUKATHBHBIC, PETYISTHBHBIC), KOTOpHIE OOECIEYMBAIOT (POPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSATENIFHOMY IUTAHHPOBAHUIO U
OCYIIIECTBICHHUIO YI€OHO! AeATEeNbHOCTH.

IHo3HaBaTeIbHBbIE YHUBEPCATIbHBIE YUeOHbIe JeiiCTBUSA

ba3oBble jornyeckue JeiCTBUA:

YMEHUS HCIIONB30BaTh MPUEMBI JIOTHYECKOTO MEIIDICHHUS TP OCBOCHUH 3HAHUN: PACKPBIBATH CMBICI XHMHUYECKUX TMOHATHH (BBIIENATH UX XapaKTepHbBIC
MIPU3HAKH, YCTaHABIMBATH B3aMMOCBS3b C JIPYTUMHU TMOHATHSMU), UCTONB30BaTh MOHATHSA S OOBSICHEHWS OTIENbHBIX (DaKTOB W SIBJICHUW, BBHIOMPATH
OCHOBaHUS W KPUTEpUHU IS KIacCH(PUKAMKM XUMHYECKUX BEIIECTB M XMMHYECKHUX PEaKIHNH, YCTaHABIWBATH MPUYMHHO-CICICTBEHHBIC CBS3H MEXKIY
00BbEeKTaMH U3yUYEeHHS, CTPOUTH JIOTHIECKHE pacCyXAeHUs (MHIIyKTUBHBIE, JISTyKTHBHBIE, IT0 aHAJIOTHH ), IENIaTh BHIBOIBI U 3aKITFOUCHUS;

YMEHHE IPUMEHSTH B MPOIIECCE MO3HAHUS TOHATHS (TPEAMETHbIE U METalPEIMETHBIE), CHMBOIIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XHMUU,
MpeoOpa3oBbIBaTh MIMPOKO TPUMEHSIEMbIE B XUMHH MOJEIbHBIE TPEICTABICHUS — XUMHYECKWH 3HAK (CHMBON JJIEMEHTa), XUMHUYeckas (opmyna u
YpaBHEHHWE XHMHUYECKOH pEakIUu — TMpH pElIeHHH YYeOHO-TIO3HABATENFHBIX 3a/lad, C YYE€TOM OTHUX MOJENBHBIX TIPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA M3Y9aeMBbIX OOBEKTOB — XMMHYECKHX BEHIECTB WU XUMHYECKHUX PEAKIIHi, BBIABISATH OOIINE 3aKOHOMEPHOCTH,
NPUYNHHO-CIEACTBEHHBIE CBA3U U MPOTUBOPEUUS B U3yYaEMBIX MPOLIECCAX U SBICHUSIX.

ba3oBble nccienoBarenbckue AeiicTBUS



YMEHHE HCIIOIb30BaTh MOCTABICHHBIE BOIMPOCH B KAaueCTBE MHCTPYMEHTa IMO3HAHUS, a TaKKe B KAauecTBE OCHOBBHI Uil (POPMHUPOBAHUS THIIOTE3BI 10
MPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CY)KICHUH;

npuoOpeTeHne OMbITa MO IUIAHUPOBAaHWIO, OPTaHM3AllMM W MPOBEACHUIO YYCHHYECKHX OJKCIEPHUMEHTOB, YMeHHME HaOmomaTh 3a XOOoM Ipolecca,
CaMOCTOATEIILHO MTPOTHO3UPOBATH €ro pe3yisTat, (hopMyarpoBaTh 0000IIEHHS ¥ BHIBOIBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIENOBaHUS, COCTABIISTh
OTUYET O MpoAENaHHO! padore.

Pabora c undgopmaumeii:

yMEHHE BBIOUPAaTh, aHATU3UPOBATH U MHTEPIIPETUPOBATh HH(OPMALIUIO PA3IMYHBIX BUAOB U (POPM MPEACTABICHUS, TONyYaeMyI0 U3 pa3HbIX HCTOYHHUKOB
(Hay4HO-TIONYNISIpHASL JIUTEpaTypa XMMHUYECKOTO COAEpKaHUs, CIpaBOuHBbIE MMOCcOOus, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh MPOTHBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OpMaLIHIO;

YMEHUC MMPUMCHATH PAa3JIMYHBIC METOABI U 3aIIPOCHI ITPU MMOMCKE U OT60pC I/IH(i)OpMaHI/II/I 1 COOTBETCTBYIOIINX JaHHBIX, HCO6XOI[I/IMBIX JJISA BBIITOJIHCH U
y4eOHBIX W TO3HABaTENbHBIX 3a]a4 OMNpeNeNEHHOr0 THIA, NPUOOpETeHHe OnbiTa B OONACTH MCIOIb30BaHMs HH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TeXHOJ'IOI‘HfI, OBJIaJICHUC Ky.HBTypOﬁ AKTHUBHOI'O0 HMCIIOJIB30BaHUA PA3JIMYHBIX ITOHMCKOBBIX CHUCTEM, CaMOCTOATCIHLHO BLI6I/IpaTb OIITUMAJIbHYIO (1)OpMy
MpeicTaBieHusT MHQOpMAMKM W WDIFOCTPUPOBATh pelllaeMble 3aJladyll HECIOKHBIMUA CXEMaMH, AdarpaMMamu, JIpyrumu Qopmamu rpadukd ¥ X
KOMOWHAIIMSIMH;

YMEHHE HCIIOIb30BaTh M aHAIM3UPOBATH B Ipollecce y4eOHOH M HMCCIIENOBATENBCKOM NesTeNbHOCTH WH(MOPMAIUIO O BIMSHUHM MPOMBIIUICHHOCTH,
CEITbCKOT'0 XO3S1CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEH TPHPOITHON CPETbI.

KomMyHuKaTHBHbIE yHHBepCcAJIbHbIE yUeOHbIe 1eliCTBUSI:

YMEHH 3aJaBaTh BOMPOCHI (B XOn€ Auayiora u (WiH) JUCKYCCHH) IO CYIIECTBY OOCYXIaeMOi TeMbl, (hOpMYINPOBATh CBOU MPEUIOKEHUSI OTHOCUTEIHHO
BBITNIOJTHEHUA MPEUIOKEHHOHN 3a1a4u;

YMEHUA NPEACTABIIATH IMOJIYUCHHBIC PE3YIIbTAaThL TO3HABATEIIbHON ACATCIBHOCTH B YCTHBIX U IMMMCBMEHHBIX TEKCTaX; ACIATh NPE3CHTAIHUIO PE3YJIbTAaTOB
BBITIOJTHEHHUST XUMHUYIECKOTO IKCTIEpUMEHTA (J1ab0paTOpHOTo OMBITA, TA00PaTOPHOI pabOTHI IO HCCIISMOBAaHNIO CBOMCTB BEIIECTB, YICOHOTO IIPOCKTA);

YMEHHsI Y9eOHOTO COTPYAIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM TTO3HABATENFHON M HCCIICNOBATENHCKOM JISATENBHOCTH TIPU PELICHHH BO3HH KAIOIIHX
pobJeM Ha OCHOBE yuéTa OOIMINX WHTEPECOB M COTIIACOBAHUSA MO3MUIIHMIA (00CYXIeH!s, 0OOMEH MHEHHSIMH, «MO3TOBBIE IITY PMbD», KOOPAWHAILINS COBMECTHBIX
NEHCTBUH, ONpenesIeHue KPUTEPHEB 10 OICHKE KaUeCTBA BEITIOTHEHHON pabOTHI U ApyTHE).

PerynsTuBHbIE YHUBepcalbHbIe YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEIHHO OMPEAEITH IETH JAEATEIbHOCTH, INIAHNPOBATh, OCYIECTBIATH, KOHTPOIUPOBATH U TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JesITeTbHOCTh, BBIOMpaTh HanOonee 3¢¢eKTHBHBIE CIOCOOBI pemeHnsl Y4eOHBIX M II03HABATENBbHBIX 3a/1ad, CAMOCTOSTENBHO COCTABIATH WIH
KOPPEKTUPOBaTh TPEIIOKEHHBI alrOpUTM JEWCTBUN TPH BBHITOTHEHWH 33JlaHUN C y4€TOM IONYYEeHWS HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTax —
BEIIECTBaX M PEaKIHAX, OIEHWBATh COOTBETCTBHE MOIYYEHHOTO pe3ylbTaTa 3asBICHHOW IENH, yMEHHE HCIIOIh30BaTh W AHAIM3WPOBATh KOHTEKCTHI,
MpeziaraeMble B YCIIOBUH 3a/IaHUH.

HNPEAMETHBIE PE3YJIBTATbI

B cocrtaBe mpenMeTHBIX pe3yabTaTOB IO OCBOSHHIO OOS3aTENBFHOrO COAEpXaHUS, YCTAaHOBIEHHOTO JaHHOU (enepanbHON pabodeil mporpamMMoi,
BBIIEIISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAayYHBIE 3HAHWS, YMEHHS M CIIOCOOBI NIEHCTBWIA, crieu(pUIecKre I MPEeaIMETHOH o0macTu «XUMUSI», BUIBI
JEeSITeTFHOCTH TI0 TTOTYYEHHI0 HOBOTO 3HAHUS, €r0 HHTEPIIPETAINH, TPeo0pa30BaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAIIHSIX.

K xonIy oOyuenus B 9 kiacce mpenMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JAOIDKHBI OTPakaTh CHOPMHUPOBAHHOCTD Yy OOYUAIOIIMXCS YMEHUMN:

® DaCKphIBaTh CMBICT OCHOBHBIX XUMHYECKUX TOHSATHIA: XUMHYECKHN SJIEMEHT, aTOM, MOJIeKyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPUIIATENILHOCTD, CTEIIEHb OKHCIICHHS, XMUMUYeCKas peakius, XUMUYeCKas CBS3b, TEIUIOBOH A((EKT peakiuH, MOIb,
MOJISIPHBIN 00BEM, PacTBOpP, AJIEKTPOIUTHI, HEINEKTPOIUTHI, SJICKTPOIUTHUYECKAS AWCCOLHAIUS, PEaKIM MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble W HeEOOpaTHMBIE pPEaKIUU, OKUCIHTEIbHO-BOCCTAHOBUTENbHBIE PEAKINH, OKHCIUTENh, BOCCTAHOBUTEIh, OKHCICHHE U
BOCCTAHOBJIGHHE, aJUIOTPOIUs, aM(OTEPHOCTh, XMMHUYECKash CB3b (KOBAJICHTHAs, WOHHAs, METAaJUIMYecKas), KPUCTAJUIMYECKas pEHIETKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKON peaKLny, NpenensHo aonycrumMas konueHTpanus [1/1K Bemectsa;

® WJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSATUHN M MMPUMEHSATH 3TH MOHSATHUS TP ONMCAHUU BEIIECTB M UX MPEBPAICHUN;



® HCIIOJTh30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTABIICHHSI (POPMYIT BEIIECTB M YPaBHEHUIH XUMUYECKUX PEaKIIUM;

® OIIPEACNIATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XHMHUYECKHX 3JIEMEHTOB B COEIMHEHUSX Pa3JIMYHOIO COCTaBa, MPHUHAMJICKHOCTb BEIIECTB K
OIpeNeNEHHOMY KIIACCy COCAMHEHUH Mo (opMynaM, BUJ XUMUYECKOW CBs3U (KOBAJICHTHAS, WOHHAS, METAJLUTUYECKAs) B HCOPraHUUECKUX COCIM HCHUSX,
3apsi] MOHA 110 XUMHUYCCKON (POopMyJie, XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHWYCCKUX COCNUHCHUH, THUIT KPUCTAJUIMYSCKON Pell&TKi KOHKPETHOTO
BEIIIECCTRA;

® packpbiBath cMbici [lepuomuueckoro 3akona [[. Y. MeHneneeBa U JAEMOHCTPUPOBATh €ro MOHMMAaHUE: ONMUCHIBATh U XapaKTePHU30BaTh TAOIMYHYIO
¢dhopmy [lepromnyeckoil CHCTEMbI XMMHYSCKUX 3JICMEHTOB: pa3jinuaTh MOHATHS «IJIaBHas noarpymmna (A-rpymmna)» u «modouHas noarpynmna (b-rpymma)y,
MaJible U OOJIBIIKME TTEPHOJIbI, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE UMEIOTCS B TICPUOAUYECKON TAOJUIIE, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCH Ml aTOMOB
XUMHYECKUX DIIEMEHTOB (COCTaB MW 3apsj sjapa, oOIIee YHCIO 3JICKTPOHOB M pacCIpeleiicHUe WX IO 3JICKTPOHHBIM CJIOSM), OOBSCHSATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCAMHEHUN B Ipeenax MajbiX EPUOIOB U INIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

® KJIACCU(PUIIMPOBATh XUMHUYCCKUE 3JIEMEHTBI, HEOPTaHUYECKHE BEIISCTBA, XMMHUYECKHE PEakIUu (II0 YMCIy M COCTaBy YYaCTBYIOUIMX B PEAKIIMU
BEIIIECTB, 110 TEIIOBOMY 3(h(EKTy, 10 U3MEHEHHIO CTEIICHEeH OKMCICHHUS XUMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBAThH) OOIIME U CHEIU(PUICCKHEe XUMUYSCKHE CBOMCTBA MPOCTBIX U CIIOKHBIX BEHISCTB, ITOATBEPXK/Iasi OMMCAHUE PUMEpPa MU
MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

® COCTABJIATh YPAaBHEHUS JJICKTPOIMTHYCCKON JUCCOIUAIIMN KUCIIOT, IIEeIouei U CoJieH, TIOHBIC U COKpAIIEHHBIC YPABHEHUS PeakIuii HOHHOrO 00MeHa,
YpaBHEHUS PEAKIMH, TOITBEPHKIAIOIINX CYIIECTBOBAHUE I'€HETUYECKON CBA3M MEX/Y BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

® PACKPBIBATh CYIIHOCTH OKUCITHTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIMIA MTOCPEICTBOM COCTABIICHUS MIEKTPOHHOTO OalaHca 3TUX PEaKITHii;

® [IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BOBMOXKHOCTH MTPOTEKAHUS XUMUUECKUX MPEBPAIIEHUN B Pa3JIMUHbBIX YCIOBUSX;

® BEIYHC/ISTh OTHOCHTEIBHYIO MOJEKYISPHYIO W MOJISIPHYFO MAacChl BEIIECTB, MAacCOBYIO JIOJIK XMMHYECKOTO 3jJeMeHTa 1o (GopMyie COSIAUHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peakiiny;

e cOOMIONATh TpaBUJia TOIH30BAHUS XUMHYCCKOH ITOCYIMOM W JabopaTopHBEIM 00OpYyAOBaHHMEM, a TaKXKe IpaBuUjia OOpaIleHHsS C BEIISCTBAMH B
COOTBETCTBUH ¢ WHCTPYKIHUSIMH IO BHITIOTHCHHIO JIAOOPATOPHBIX XHUMHYECKHX OITBITOB ITO TOTYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHakKa U
YTJIICKUCIIOTO Ta3a);

® IPOBOJNTEL PEAKIINU, IMOATBEP)KIAIONINE KAaYeCTBEHHBIH COCTAB PAa3IMYHBIX BEMIESCTB: PACIO3HABATH OIBITHBIM IYTEM XJIOPHI-, OpOMHI-, WOIUI-,
Kapbonat-, (ocdar-, cunmmkar-, cynphar-, THAPOKCH/I-UOHBI, KATHOHBI aMMOHFSI ¥ MOHBI M3YYE€HHBIX METAJUIOB, MPHUCYTCTBYIONINE B BOAHBIX PAacTBOpPax
HEOPTaHWYECKHUX BEIIECTB;

® IPUMEHATH OCHOBHBIC OIEPAITHH MBICIUTEIILHON MeSTENbHOCTH — aHAJIN3 M CHHTE3, CpaBHEHHUE, 0000IICHIE, CHCTEMATH3AIINIO, BEISIBICHHE IPUIMHHO-
CIIEZICTBEHHBIX CBSI3€H — IISl M3Y4YEeHUsI CBOMCTB BEHIECTB M XMMHYECKHX PEaKIINi, eCTECTBEHHO-HAyYHbIE METOBI MTO3HAHMS — HAOIIONeHne, U3MEpEHHe,
MOIIETMPOBAaHNE, DYKCIIEPUMEHT (pealbHbBIN 1 MBICTICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

KonunyecTBo 4acoB
Ne HanmeHoBaHue pa3ieoB U TeM JIEKTpOHHBIE (LM(pPPOBHIE)

n/n NPOrpaMMblI Bcero Konrpoensie | Tpaxriieckie o0pa3oBaTeJIbHbIE PeCypChl
padoTbI padoThI

Pasneun 1. BemecTBo U XMuMH4YeCKHe peaKIUU

1.1 IToBTOpeHnue u yrnyOneHue 3HaHUH 5 1 https://m.edsoo.ru/EQETUT35Z



https://m.edsoo.ru/EQETUT35Z

OCHOBHBIX pa3aciiOB KypcCa 8 kimacca

OcHoBHEIC 3aKOHOMCPHOCTHU XUMHUUYCCKHUX

1.2 o 4 https://m.edsoo.ru/AFN4ALWGT7U
peakuuit
13 DNCKTPOTHTHICCKA AHCCOLMALIHA. 8 https://m.eds00.ru/KODUR50VV
XUMUYECKUE PEAKIIUH B PACTBOPAX
Hroro no paszmeny 17
Pasnen 2. HemeTa/uibl U X cOeTUHEHUS
2.1 Obmias xapakTepHCTHIa XHMUUCCKIX 4 https://m.eds00.ru/ZTN1F700I
aneMeHToB VIIA-rpynnsl. ['anorenst
OO6mrast XxapakKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTMHEHUS
OO6mrast XapaKTepUCTHKA XUMUYIECKUX
2.3 aneMeHToB VA-rpymisl. A3ot, pochop u 7 https://m.edso0.ru/VOXDOUX2S
WX COCMHCHUS
OO6mrast XapakKTepUCTHKA XUMUYIECKUX
24 anemeHToB [VA-rpynnel. Yrepon u 8 https://m.edsoo0.ru/JPJ200VJIX
KPEMHH U UX COCTUHCHHUS
Hroro no paszgeny 25
Pa3nea 3. MeTaaabl M HX cOeANHEHHUS
3.1 OO01me CBOMCTBA METAIUIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 BaxkHeiilre MeTaIbl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo paszgeny 20
Pasnen 4. XuMusi 4 OKpy:Kaouias cpeaa
4.1 BeniectBa u Marepuaibl B AKU3HU YEJIOBEKA 3 https://m.edsoo.ru/TENBWEF7Y
Hroro no pazaeny
Pe3epBHOE BpeMst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 63
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MNOYPOYHOE IIVTAHUPOBAHHUE

Ne Tema ypoka Kosm4ecTBo yacoB Jara DJIeKTPOHHBIe UG POBbIE Nuaukaropsl @I
n/n Bcero Kontpoasnsie IlpakTiueckue H3YUeHHs|  00pa3oBaTe/bHbIC PeCypChl
padoThI padoThI
1 | [epuoanueckwmii 3akoH. | 1 https://m.edsoo.ru/ECRKA9OA | BCnoMHHUTH M IPUMEHHTH
[Mepuoauyeckas cucrema Y COOTBETCTBYIOIINE €CTCCTBEHHOHAYYHBIC
XUMHUYecKkux snemeHTtoB . U 3HaHus. [IpeniokuTh 00bSICHUTELHBIC
Menzeneepa TUII0TE3bI
2 | 3akOHOMEpPHOCTH B uW3MeHeHun | 1 https://m.eds00.ru/GNJPEROFB | Ananu3upoBath, HHTEPIPETHPOBATH
CBOWMCTB XMMHYECKHX DJIEMEHTOB JIAHHBIC U JIeJIaTh COOTBETCTBYIOIINE
MEePBBIX TPEX MEPUOIOB BBIBO/IbI. BCTIOMHHTH ¥ TIPUMEHUTH
COOTBETCTBYIOIINE €CTECTBEHHO-
Hay4HbIe 3HaHUsL. [IpeIoKuTh
OOBSICHUTEIBbHBIC THITOTE3bI.
3 | Knaccudurkanus 1 HoMeHkmatypa | 1 https://m.eds00.ru/WTOIWRAZ2 | BCIIOMHHUTE U TPUMEHHUTD
HEOPraHMYECKUX BEIIECTB Q COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
3HaHus. [IpeioKuTh 00BICHUTETbHBIC
THITOTE3bI.
4 | Buapl XUMHUYECKOW CBS3M U THUIBI | 1 https://m.eds00.ru/UI4Y5CFRV | TIpemioxuTh Cocod HayIHOTO
KPUCTAJUTMYECKUX PEHIETOK HCCIIEZIOBaHMSI IAHHOTO BOIIPOCa.
Pacrio3HaBatk, HCIOIB30BaTh U CO3/aBaTh
OOBSCHUTENBHBIC MOICIHU U
HPEACTABICHUS
5 | Kourponbuas padora Nel mo teme | 1 1 https://m.eds00.ru/J4X8ZN212 | BCIIOMHHTE M IPUMEHHUTD
«[ToBroperne u  yriyOineHue COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
3HAHUI  OCHOBHBIX  PAa3/IelioB 3HAHUSL.
Kypca 8 Kimacca» OO0BbsicHEHHE yCTPONCTBA ¥ IIPHHIIATIA
paboThl C XUMHYECKUM 000PYIOBaHHEM
6 | Knaccudukamms XuUMHYeckux | 1 https://m.edso0.ru/X8XAE7E2] | IIpemioxuTh Criocod HaydHOTO
peakuuit o Pa3INYHBIM HCCIIeZIOBaHHsI IAHHOTO BOMIPOCa.
HpU3HAKaM Pacrno3HaBath, HCIIONIB30BaTh U CO3/1ABAThH
OOBSICHUTENBHBIC MOICIH U
HPEICTABICHUSL.
7 | Ionsitue o ckopocTn Xumudeckor | 1 https://m.eds00.ru/6VLXCYY7 | OueHuBath HAy4YHbIC apPTyMEHTHI 1
peakiuu. [ToHSITHE O TOMOT€HHBIX N JI0OKa3aTelIbCTBA U3 PA3INYHBIX
Y TETEPOreHHBIX PEaKIUIX HCTOYHUKOB (Harpumep, rasera,
HHTEpPHET, JKypHaJsbl). Pacno3HaBarsh
JIOMyLICHNUS, I0KA3aTeIbCTBA U
pacCyK/IeHHs B HAyYHbIX TEKCTaX.
8 | Ilousarue 0 xumuyeckom | 1 https://m.edsoo.ru/H4FH7NZN BcrioMHUTE ¥ IPUMEHUTH
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PaBHOBECHH. daxTopsl, M COOTBETCTBYIOIINE €CTCCTBEHHOHAYYHBIC

BITUSIFOLIINC Ha CKOPOCTh 3HaHusL. [IpeNIOKUTh OOBSICHUTEIBHBIC

XUMHYECKON peaKIuu u THIIOTE3bI.

MONOKCHHE XUMHYECKOTO

paBHOBECHSI

9 | OkuCIUTETBHO- https://m.eds00.ru/648V11026 IpenaoKuTh CIIocod HaydHOTOo

BOCCTAHOBUTENBHbIC PEAKI[HH HCCIIE/IOBaHKS JAHHOTO BOMIPOCA.
Pacro3HaBath, HCIONB30BaTh U CO3/IABAThH
O6’I>SICHI/ITCHI>HI>IC MoACIn U
[PE/ICTABIICHUSL.

10 | Teopus AMEKTPOTUTUUECKON https://m.eds00.ru/2KCYCLZ16 | [Ipemioxuts criocod HaydHOro
JINCCOIMALIHH. CunbHblE | HCCIIEZIOBaHMS JAHHOTO BOMIPOCA.
c1a0ble SIEKTPOIHTHI Pacro3HaBath, HCIOIB30BaTh U CO3/1ABATH

O6’b$ICHI/ITeHBHBIe MoaeIn u
IPE/ICTABIICHUSL.

11 | MouHble ypaBHEHHUS PEaKIHiA https://m.edso0.ru/\VN2SBINIR | Pacro3naBarh, HCIIONB30BaTh U CO3aBaTh
OOBSICHUTEIbHEIE MoaeiIn u
[PE/ICTABIICHUSL.
Maremarudeckue pacyersl U
npeoOpa3zoBaHus

12 | XuMudeckre CBOMCTBA KHUCIOT U https://m.edsoo.ru/8HH81YVXI | Pacno3sHaBaTh, HCIIOIB30BaTh U CO31aBaTh
OCHOBaHHH B cBeTe OOBSCHUTENBHBIC MOICIHU U
HpeACTaBICHUI 00 HPEICTABICHUSL.
3IEKTPOIUTUYECKON MaremaTtndeckue pacyersl U
JTUCCOITHATTIH peoOpa3oBaHUS

13 | Xumuueckue CBOMCTBa coieil B https://m.edso00.ru/ETD5QTS4G | PacnosHasaTh, HCIONL30BaTh H CO31aBaTh
CBETe MIpeACTaBICHUN 00 00BSICHUTETHHBIC MOICITH 1
AJIEKTPOITUTUYECKOM HPEICTABICHUS
JMCCOLIMAIHN

14 | TloHsATHE O TUAPOIH3E COMCH https://m.eds00.ru/9JFRAVESW | BbISBIATH CBA3b MEKIY MPOYUTAHHBIM H

COBPEMEHHON PEAIbHOCTHIO

15 | OGoOmieHre W CHCTEMATH3AIUS https://m.eds00.ru/FEEIZRMBG | BbISBIATE CBA3b MEKIY MPOYUTAHHBIM H
3HaHUI COBPEMEHHOM PEAIbHOCTHIO.

16 | Ilpakrtuueckass pabora Ne 1. https://m.edso00.ru/7VXTFEHIT4 | O0bscHeHne yCTPOICTBA U IPUHIIUTIA
«PelieHne  HKCHEPUMEHTATbHBIX paboThI ¢ XUMHUYECKUM 000pyI0BaHHEM
3a1a9»

17 | KonTtponbHas pabora Ne2 mo Teme https://m.edso0.ru/9RKLZDNU | BcrioMHUTH U IPUMEHUTD

«DNEKTPONUTHYECKAS
JUCCOLIHAIIHSL. XUMHYECKHE
pPEaKLUH B pacTBOPAX»

X

COOTBCTCTBYIOIINEC €CTCCTBECHHOHAYYHBIC
3HaHMUA.
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18 | Obmas XapaKTEepUCTHKA https://m.edsoo.ru/NNYKYZF1 | [Ipemioxuts criocod HaydHOro
rajoreHOB. XUMHUUECKUE 2 MCCIIENIOBAaHMS JAHHOTO BOIIPOCA.
CBOICTBA Ha PUMEpE XJIOpa Pacno3HaBath, HCIIONB30BATh M CO3/1aBATh

OOBSICHUTENBHBIC MOJICIH U
HpPe/ICTABICHUSI.

19 | XnopoBomgopos. ConsiHast https://m.eds00.ru/CWVSHCD2 | [Ipemioxuts criocod HaydHOro
KUCIIOTa, XUMHUYECKHE CBOMCTBA, M UCCIIENOBAaHMS JaHHOTO BOIPOCA.
MONy4YeHUE, IPUMCHEHU S Pacno3HaBath, HCIIONB30BaTh M CO3/1aBATh

OOBSICHUTEIBHBIC MOJICIU U
Ipe/ICTABICHUSI.

20 | Ilpaktuueckas pabora Ne 2 1o https://m.edsoo.ru/PVEXIYWE | IIpeoGpa3oBats onHy hopmy
teme  «llomydyeHue  consiHOM G MPEACTABIIEHUS TaHHBIX B IPYTYIO.
KHUCJIOThI, U3y4EHUE €€ CBOMCTB PaznuuaThs BOpoOCHl, KOTOPBIE BO3MOKHO

€CTECTBEHHOHAYYHO MCCIIEIOBATb.

21 | BoluuciieHuss 1O  YpaBHEHHSIM https://m.edsoo.ru/4BI5SHO70F Maremarudeckme pacyeTsl 1
XUMHYECKAX PEaKIUii, €CIIM OIHH npeoOpa3oBaHus
W3 PEareHTOB JaH B N30BITKE

22 | O6mas XapaKTepPUCTHKA https://m.edso0.ru/VMWKERS | BbISIBISATh CBS3b MEKIY TPOYUTAHHBIM H
aneMeHToB VIA-Tpynmsl EP COBPEMEHHOH peanbHOCTHIO.

23 | ANIOTpOIHEIE Moau(UKAIMH https://m.eds00.ru/CX10EU8BPO | IIpeobpaszosats onny hopmy
ceppl. Haxoxnenue cepbl u € HPEACTABICHUS JaHHBIX B JIPYTYIO.
COCIMHECHHI B pHUpoIe. Paznuuarte BOMPOCKI, KOTOPBIE BOZMOXKHO
XUMHUYECKHE CBOMCTBA CEPhI €CTECTBEHHOHAYyYHO HCCIEI0BaTh.

24 | CepoBomopor, CTpOEHHE, https://m.eds00.ru/ECGX2B40 | IIpeobpaszosars onuy hopmy
¢du3nueckne U XUMHYECKUE w HPEACTABICHUS JaHHBIX B IPYTYIO.
CBOMCTBa Paznuuats BOmpochl, KOTOpbIE BO3MOXKHO

€CTECTBEHHOHAYYHO HCCIIEI0BATb.

25 | Okcunel cepel. CepHast KHCIIOTA, https://m.edsoo.ru/ULRFLCHH | TIpeo6pa3oBats oary hopmy
dusnueckne W XUMHYECKUE 1 IPEACTABICHUS JaHHBIX B IPYTYIO.
CBOIICTBa, MPUMEHEHUE Paznuuats BOnpockl, KOTOPbIE BO3MOXKHO

€CTECTBEHHOHAYYHO HCCIIEI0BATb.

26 | XuMuUeCcKHe peaKiiH, JeKaIIue https://m.eds00.ru/H7FT3NON4 | TIpeobpa3osats oqrHy Gopmy
B OCHOBE  IPOMBILILICHHOIO HPEACTABICHUS JaAHHBIX B JPYTYIO.
crocoba  MOMy4eHHs  CEpHOI Pasnmuyate BONPOCKI, KOTOPBIE BO3ZMOXKHO
KHUCJIOTBI. XuMuueckoe €CTECTBEHHOHAYYHO MCCIICIOBATD.
3arpsi3HEHHE OKPYXKAIOIICH Cpelibl
COCJIMHEHHSIMH CEpBbI

27 | Beluncinesue  MAaccoBOW  JTONH https://m.edso0.ru/HSJE186WN | MaremaTH4ecKHe pacueThl 1
BBIXOJIA MTPOIYKTA PEaKIUH npeoOpa3oBaHusl

28 | Obmas XapaKTEePUCTHKA https://m.edsoo.ru/WAHRMB97 | [Ipeobpa3oBats onHy hopmy
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eMeHToB  VA-rpynmsl.  A3or,
pacmpocTpaHeHHE B  IPUPOJE,
¢usznvueckue WU XUMHYECKHE
CBOICTBa

|

MMpEeaACTaBJICHUA JAaHHBIX B JPYTYIO.
Pazmuuath BOIIPOCHI, KOTOPBIC BO3MOXHO
C€CTCCTBCHHOHAYYHO HMCCJIICA0BATD.

29 | Ammuak, ero ¢Qusnyeckue U https://m.edsoo.ru/HZAYESF13 | [Ipeobpa3oBats onHy hopmy
XUMHUYECKHUE CBOJCTBA, MPEACTABIICHUS JAHHBIX B APYTYIO.
MMOTYy4YCHHUEC U IIPUMCHCHUE Paznmmuats BOIIPOCHI, KOTOPBIC BO3MOXHO

€CTECTBCHHOHAYYHO MCCIICIOBATb.

30 | INpaktuueckas pabora Ne 3 mo https://m.edsoo.ru/JORP64IFJ [IpeobOpasoBath omHy HopMy
teme  «llomyueHne ammmuaxa, MPEACTABIICHUS JAHHBIX B IPYTYIO.
M3y4EHHE ero CBONCTBY Paznu4aTh BOMPOCHI, KOTOPBIE BO3MOXKHO

€CTECTBEHHOHAYYHO MCCIIEIOBATb.

31 | AzorHas kucioTa, €€ huzndeckue https://m.edsoo0.ru/U2DYEDMY | MaremaTu4decKie pacuerhl 1
Y XMMHYECKHE CBOWCTBA E npeoOpa3oBaHusl

32 | Ucnonp30BaHWE  HUTPATOB U https://m.edso00.ru/SHBKCIQCB | IIpeo6pa3oBats oqHy hopmy
colell aMMOHMS B  KauecTBE MIPEICTaBICHUS JaHHBIX B JPYTYIO.
MHHEPaIbHBIX ynoOpeHui. Paznuuate BONpOCH!, KOTOPBIE BO3MOXHO
XUMUYECKOe 3arpsisHEHUE €CTEeCTBEHHOHAYYHO HCCIIEIOBATh.
OKpYXaroIiei cpenpbl
COCIMHEHHSIMH a30Ta

33 | ®ochop. Okcun dochopa (V) u https://m.eds00.ru/GDQJSO3W | IIpeobpaszosats onHy hopmy
dhocdopnas kuciora, huzmgecKre P MIPEICTABICHUS JAaHHBIX B JPYTYIO.

u XUMUYECKUE CBOIICTBa, Paznuuarte BOMPOCKI, KOTOPBIE BOZMOXKHO
HOJTy4CHHUE €CTECTBEHHOHAYYHO HCCIIEI0BATb.

34 | Ucnone3oBanne  (ocdaroB B https://m.edso0.ru/UAZ3HUGBS | MaTemarndeckue pacyersl U
Ka4eCTBE MHHEPaTbHBIX \Y4 peoOpa3oBaHUS
YAOOpEeHUH. 3arps3HEHHE
MIPUPOAHOH cpensl ocharamu

35 | Vrmepon, pacmpocTpaHeHHE B https://m.eds00.ru/DWOM6SUU | AHanu3upoBaTh, HHTEPIPETHPOBATE
MIPUPOTIE, (uznueckue " L JTAHHBIE U JIENIATh COOTBETCTBYIOIINE
XAMHYECKHE CBOMCTBA BBIBOJIbI. BCIIOMHUTD ¥ IPUMEHHUTH

COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
3HAHUSL.

36 | Oxcuus yriaepona, 1754 https://m.eds00.ru/lOXQAPGNC | AHaau3upoOBaTh, HHTEPIPETHPOBATH
¢dusnveckne U XUMHYECKUE E JIaHHBIC U JIeIaTh COOTBETCTBYIOIIHE
CBOICTBA. DKOIOrHYecKHe BBIBOJIbI. BCTIOMHUTD ¥ IPHMEHHUTH
npoOIIeMbl, CBSI3aHHBIE C OKCHIOM COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
yriepona (IV) 3HaHus. [IpennoxuTs 00BsICHUTENhHBIE

THITOTE3bI.
37 | YronpHas KUCIoTa U €€ colu https://m.edso0.ru/OHQHDGIPA | MaTtemaTtnyeckue pacyeThl U
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peoOpa3oBaHMs

38 | Ilpaktuueckas pabora Ne 4 mo https://m.eds00.ru/G2HZXQGC | IIpeobpa3oBats onHy hopmy
teme "llomydeHue YIICKUCIOTO 8 NPEICTABICHUS JAHHBIX B APYTYIO.
raza. KauecTBeHHasi peakis Ha Pa3nmuyate BOMPOCKI, KOTOPBIE BO3ZMOXKHO
kapOoHaT-noH" €CTECTBCHHOHAYYHO MCCIICIOBATb.

39 | llepBoHauanbHble MOHATHA 00 https://m.eds00.ru/30T1Z2109Z | [IpeoGpa3oBats onHy hopmy
OpPraHrnvdCeCKuXx BEHIECCTBAX KaK O MMpEACTaBJICHUA JaHHBIX B JPYTYIO.
COCIIMHEHHSX YIIIepoaa Paszmyath BOMPOCKI, KOTOPBIE BO3SMOXKHO

€CTECTBCHHOHAYYHO MCCIICIOBATb.

40 | KpemHH# 1 €r0 COCAUHECHUSI https://m.eds00.ru/75JXNHOI8 | Pacno3HaBarh, HCIIOIB30BaTh U CO3aBaTh

OG’I)HCHI/ITCHBHBIG MoaeIn u
[PE/ICTABIICHUS

41 | Tlpaktuueckas pabora Ne 5. https://m.eds00.ru/O7E8DOD7Z | TIpeobpaszoBars onHy hopmy
Pemenue OKCIICPUMCHTAJIbHBIX MMpEACTaBJICHUA JaHHBIX B JPYTYIO.
3a7a4 1o Teme «BaxHelmue Paznuuate BONpOCH!, KOTOPBIE BO3MOXHO
HEMETAIUTBI M MX COEMHECHHSD) €CTECTBEHHOHAYYHO MCCIIEI0BATb.

42 | KonrponbHas pabora Ne3 mo teme https://m.eds00.ru/S85J9UGH3 | BcrmoMHHTE M TPUMEHHUTD
«BaxHeilne HEMETaulbl U HUX COOTBETCTBYIOIIUE €CTECTBEHHOHAYYHBIE
COCIMHEHHS 3HAHWSL.

43 | O6mas XapaKTePUCTHKA https://m.eds00.ru/XK1GYPCO | Pacmo3HaBarh, HCIONB30BaTh M CO3/1aBaTh
XUMHUYECKAX  DJIEMEHTOB ~ — 1 OOBSICHUTEIbHBIC MOJICIU U
MeTayioB. Meraundeckasi CBA3b Tpe/ICTABICHUS
" MeTaTHYecKas
KpUCTaJuIn4yecKas pemeTka.

@du3nyecKre CBOICTBA METAIIOB

44 | XumMuyeckue CBOWCTBA METAJIOB. https://m.edsoo.ru/Z7YRNPAE | Pacno3sHaBaTh, HCIIOIb30BaTh U CO31aBaTh
OIEKTPOXUMUICCKUN psan W 00BSICHUTETHHBIC MOICTH 1
HaNpPsDKEHUH METaJLIOB [pECTABICHUS

45 | Obmue  crnocoObl  MONyYCHHUS https://m.eds00.ru/G54GDQI2D | Pacno3naBarh, HCIIOIb30BaTh U CO3aBaTh
merayuioB. CruiaBbl. BeraucieHust OOBSICHUTEIbHBIC MOJICIH |
[0 yYPaBHEHUSAM  XHMHYECKHX NpPEICTABICHUS
PEaKITuii, €CITi OUH U3 PEArcHTOB
COIEPIKUT MTPUMECH

46 | IoHsiTHE O KOPPO3HH METAJIIIOB https://m.edsoo.ru/4FIGDOWO0 Pacno3HaBath, UCIIOIB30BATh U CO3ABATH

W OOBSICHUTENBHBIE MOJIENU U
HPE/ICTABICHUS
47 | [lenounHble METAILIBI https://m.eds00.ru/X1B4BPUW | AHaau3upoBaTh, HHTEPIPETHPOBATH

2

JAHHBIC U JICJIaTh COOTBCTCTBYIOIIUE
BBIBOJEI. BcnomuaunTh 1 MIPUMCHUTH
COOTBCTCTBYIOIINEC CCTCCTBCHHOHAYYHBIC
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3HaHU. HpCILJ'IO)KI/ITB O00BSACHUTELHBIE
THUIIOTC3BbI.

48 | Okcuabl U TUAPOKCUABI HATPHS U https://m.eds00.ru/Q4DX0G3U9 | [Ipeobpa3osars onHy hopmy
KaJust NpPEICTABJICHHs JTAHHBIX B JAPYTYIO.
Paznuuats BOIPOCHI, KOTOPHIC BO3MOXKHO
€CTECTBEHHOHAYYHO HCCIIEI0BATh.
49 | lllenouyHo3eMeNbHBIE METaIbl — https://m.edso0.ru/REOCDYOK | AHanu3upoBaTh, HHTEPIPETHPOBATH
KaJbIIMH U Maruui 6 JIaHHBIE U JI€J1aTh COOTBETCTBYIOIIME
BBIBOJIbI. BCIIOMHHTB 1M TIPUMEHUTH
COOTBETCTBYIOIIHME €CTECTBEHHOHAYIHBIC
3HaHus. [IpeIOKUTh 0ObSICHUTENbHBIE
THIIOTE3BI.
50 | Baxwueiimme COE/IMHCHHS https://m.eds00.ru/CJIR96CMZA | BCIOMHUTD U TPUMEHHUTH
KaJIbIIHs COOTBETCTBYIOIIME €CTECTBEHHOHAYIHBIE
3HAHUSL.
51 | OGoOmeHne W cUCTEeMAaTH3AIHS https://m.eds00.ru/O5PXGG1B | BCHOMHHUTH i IPUMEHHUTH
3HAHMI E COOTBETCTBYIOIIHME €CTECTBEHHO-
Hay4HbIe 3HaHUS. [IPEIOKUTh
00BSACHUTENbHBIE THITOTESEL.
52 | JKécTtkocTh BOIBI W CIIOCOOBI €6 https://m.edso0.ru/WFMBFTTT | AHamu3upoBaTh, HHTEPIPETHPOBATH
yCTpaHCeHUS P JIAHHBIC U JIEJIaTh COOTBETCTBYIOIINE
BBIBO/IbI. BCTIOMHHTH U TIPUMEHUTH
COOTBETCTBYIOIINE €CTECTBCHHOHAYIHBIC
3HaHus. [IpeioKuTh 00BICHUTETbHBIC
THITOTE3bI.
53 | Ilpakrugeckas pabora Ne 6 1o https://m.edsoo.ru/NFIROKB8J | IIpeobpa3osats onry hopmy
Teme "XKECTKOCTh BOIBI I METOIBI OPECTABICHUS TaHHBIX B JPYTYIO.
e€ ycrpaneHus" Pazmiaats BOmpockl, KOTOpEIE BO3MOXKHO
€CTECTBEHHOHAYYHO MCCIIEIOBATb.
54 | AmoMuHwmi https://m.eds00.ru/9ZJ8RD1TV | IIpeoOpa3osars oqHy hopmy
NPECTABJICHUS IAHHBIX B JAPYTYIO.
55 | AmdorepHbIe CBOWCTBA OKCHIA U https://m.edsoo.ru/NI5KI10J5 BBISBIIATH CBSI3b MEX/y IPOYUTAHHBIM U
THPOKCHIA COBPEMEHHOH PeabHOCTHIO.
56 | Keneso https://m.eds00.ru/F20NJR5SR | BbISIBIIATE CBA3b MEKIY MPOYMTAHHBIM H
COBPEMEHHOM PeabHOCThIO.
57 | Okcumbl, THUAPOKCHABI W  CONHU https://m.eds00.ru/IRTUBLAM | BbISBIATh CBA3b MEKIY IPOYMTAHHBIM H
xenesa (1) u xxemesa (I11) P COBPEMEHHOU peasbHOCTBIO.
58 | O6o0meHNEe W cHUCTEMaTU3ALUA https://m.eds00.ru/NAONG6HGK | BcrioMHHTE U TPUMEHHUTH

3HAHUH

Z

COOTBCTCTBYIOIINEC CCTCCTBCHHOHAYYHBIC



https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ

S3HaHM.

59 | Ilpakrtuueckas pabora Ne 7.| 1 https://m.eds00.ru/ZN7GOQSM | IIpeobpa3zoBats onHy hopmy
Perienne  9KCIEPUMEHTATBHBIX X NPEICTABIICHUS JAHHBIX B JPYTYIO.
3agad 1o Teme «BaxHelmme Pa3nmuyate BOMPOCKI, KOTOPBIE BO3ZMOXKHO
METaJUTBl M KX COSIMHCHHSD) €CTECTBCHHOHAYYHO HCCIICIOBATb.
60 | Borunciienns 1o  ypaBHeHusim | 1 https://m.edsoo.ru/AYD2HESIY | MaremaTu4deckie pacueThl 1
XUMHYECKUX PEaKIii, €CIIM OIHH npeoOpa3oBaHusI
W3 PCarcHTOB JaH B U30BITKE HJIH
COZIEPXKUT MpUMECH. Brraucienus
MacCOBOH JIOJTM BBIXOZIa MPOIYKTa
peakiuu
61 | O6o0menne u cucremarnsanus | 1 https://m.eds00.ru/B8TOVTKOP | MaTtemarnyeckne pacyeTsl U
3HaHUI npeoOpazoBaHus. BcmoMHHUTE U
PHUMEHUTH COOTBETCTBYIOIINE
€CTEeCTBEHHOHAYYHbIC 3HAHMUSI.
62 | KourponbHas padora Ne4 o teme | 1 https://m.eds00.ru/703C804GN | BCriOMHHTE M TPUMEHHUTD
«BaxHeimme MeTaulbl M UX COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIE
COCITMHCHHUS 3HAHWSL.
63 | Bemmecrea w  wmarepuansl B | 1 https://m.eds00.ru/OF132JMTQO | BCOMHUTD U TPUMEHHUTH
MIOBCE/THEBHOM )KU3HU YeIOBeKa COOTBETCTBYIOIINE ECTECTBEHHOHAYYHBIC
3HAHWUSL.
64 | Xumuueckoe 3arpsiHeHne | 1 https://m.eds00.ru/SANGYEYQ | BcrioMHHTE M TPUMEHHUTD
OKpYy’Xaromieil cpespt 1 COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
3HAHWUSL.
65 | Porp  xummum B pemieHud | 1 https://m.edso00.ru/180Q203Y 28 BCIIOMHWTE U IPUMEHWUTD
IKOIIOTMYECKHX MPOOIeM COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
3HAHUSL.
66 | PesepBHblii ypok. O6oOmieHne u | 1 https://m.eds00.ru/DT1BAS5U4 | BcioMHHTE U IPUMEHHUTD
CHCTEMaTU3aLHsl 3HAHUI COOTBETCTBYIOIINE ECTECTBCHHOHAYYHBIC
3HAHUSL.
67 | PesepBHbiii ypok. O6oOmienne u | 1 https://m.eds00.ru/P52TJZNXV | BCOMHUTD U TPUMEHHUTD
CHCTEMaTU3aLHsl 3HAHUI COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
3HAHUSL.
68 | PesepBHbIii ypok. OGoOmenune u | 1 https://m.eds00.ru/TMK36TJZG | BcioMHUTD U IPUMEHUTD
CHCTEMATH3aLHsI 3HAHUI COOTBETCTBYIOIINE €CTECTBEHHOHAYYHBIC
3HAHUSL.
OBLIEE KOJIMYECTBO YACOB I1O | 68

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YUEHUKA
Xumus. 9 knace/ O. C. I'abpuensn, U. . Octpoymos, C. A. CrnaakoB. M3natensctBo «/Ipoday.

METOJUYECKUE MATEPHUAJIBI UISA YYUTEJA

~N QN L AW~

N N L AW N~

. Xumus. 9 xinacc. Yueonuk (aBtophl O. C. 'abpuensu, U. I. Octpoymos, C. A. CnaakoB).
. Meromuueckoe nmocobue. 9 xiace (aBropet O. C. 'adpuensn, W. I Octpoymos, U. B. Akcénosa).
. [Iporpamma kypca xumun yis 8—9 kiiaccoB 001eo0pa3oBarelibHbIX yupexaeHui (aBropsl O. C. ['abpuensa, C. A. CrnaakoB).
. Pabouas terpans. 8 xinace (apropsl O. C. I'abpuensn, C. A. Cnaakon).
. Terpaap 1 1a00paTOPHBIX OIBITOB M MpakTuyeckux pador. 8 kiacc (aBropel O. C. Iabpuensu, U. B. Akcénora, U. I'. OctpoymoB).
. XuMus B TeCTax, 3aj1auax u ynpaxHneHusx. 8 kinacc (aropel O. C. 'abpuensn, U. B. Tpuryouax).
. DnekrpoHHas ¢popMa ydeOHHKa.
IMUPPOBBIE OBPASOBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
. Poccuiickas anexrponHas mikona. - https://resh.edu.ru/
. "Anxumuk" - http:/alhimik.ru
. Kypnan «Xumus u sxusab»to - https:/hij.ru/
. ITogbopua nureparypsl o xumunto - http://c-books.narod.ru/
. Kypuan " 1 centssops" - https://1sept.ru/
. Mudoypoxk - https://iu.ru/video-lessons
. COOpHHEK cTaTeil 0 XUMHYECKHX DJIEMEHTAX, HILTIOCTPUPOBAHHBIN OIMMCaHUEM dKCIepuMeHToB. -http://www.periodictable.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

INEYATHBIE ITIOCOBUA
Tadauuel:

1
2
3
4

. Cepusi HHCTPYKTHBHBIX TaOJIHII IO XHMHH
. Cepus TaOIHII IO OPTAHMIECKON XIMMHUH
.TICXD . . MenpaeneeBa

. Tabnuia pacTBOPUMOCTEH BEIIECTB B BOJIC

YYEBHOE OBOPYJ1OBAHHUE
Konnexknun:

1
2
3
4
5.
6
7
8
9
1

. OcHOBHBIE BUJbI TPOMBILLIEHHOTO ChIpbi. YacTs 1. 2
. OCHOBHBIE BUJbI TPOMBILIICHHOTO ChIpbs. YacTh 2. 2
. Merannsr 2

. AmoMuHuit 1

Crekyo 1 u3nenus u3 crekna 1

. Tormgo 1

. Hed1b m mponykrer e€ mepepaborku 1

. IInactmaccer 1

. Kayayk u nponykrs! ero nepepadorku 1

0. IIxana tBépaoctu 1



11. HaGop XMMHYECKUX IEMEHTOB |

Mopean:

HaGops! ais MonenupoBaHus:

1. HaGop Tpadaperor moxeneit aromos 1

2. Habop nys MmopenupoBaHust SJIEKTPOHHOTO CTPOSHHS aTOMOB 1
3. HaGop muist MozmenupoBaHust MOJIEKYJl HEOPTaHUYECKUX COCMHEHHH |
4. HaGop mist MOIEIMpOBaHUS MOJIEKYJ OPraHUYECKUX COCAMHEHUN 1
5. HabGop Mozereli aToMOB ISl COCTaBICHHS MOJIENICH MOJIEKYIT TabopaTopHBIH |
Mogeas "Kpucranandeckas pemerka' 1eMOHCTPaMOHHASA:
Jén 1

. Yriekucnerii ras 1

. Oymnepen 1

. Anmasz 1

. I'pagur 1

. Oxenp xpemuus 1

. Mennb 1

. Marsawii 1

. XKemneso 1

10. Kamennas coms 1

11. Monens crpoenue atoma 1

Taomuupl. Hayama xumun (apt. 5-8671-018):

. XuMH4ecKre 3HaKi U aTOMHbBIE MacChl BAKHEHIIINX 3JIEMEHTOB
. PacnipocTpaH€HHOCTD XUMUYECKUX 3IIEMEHTOB

. ®OpMBI CyIIECTBOBAHMS XUMHUYECKHX 2JIEMEHTOB

. BemmectBa MonekyisipHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS

. CTpyKTypa N3MEeHEHUS BEIIeCTB

. CrtocoOBI pasnenenus cMece

. XuMu4ecKre 3HaKN U (HhOpMYITBI

. Cocrasienne GopMyll o BaJ€HTHOCTH

. Monb - emuHUIA KOTUYIECTBA BEIIECTBA

10. dusnyeckuie BETHYMHBI BRIPAKEHHSI TTOPIUH BEIIECTBA

11. ITpu3Haky U yCcaOBHS IPOBEACHUSI XUMUYECKUX PEAKIUN

12. Tunbl XUMHUYECKUX PEaKLUM

13. Boznyx. Kucnopon. I'openue

14. CrpoeHue miaaMeHu

15. Cocrasnenue (opmyn coneit

16. I'enernyeckas CBsI3b KJIACCOB HEOPTaHUYECKUX BEIECTB

17. Bonopon

18. XuMuueckue peakuuu

OcHOBBI XHMHYECKHX 3HaHmii (apt. 5-8707-006)

19. [lepuoaunueckas cucreMa xuMuueckux anemenToB JI.M.Menneneea

O 0 1NN K~ Wi~
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20. Tabmuia pacCTBOPUMOCTH BEUIECTB B BOJIC

21. IIpaBuia noBeneHus B KAOMHETE XUMHUH

22. 3Haku

23. TexHrka 06€30MAaCHOCTH MPOBEJCHHUS OIBITOB

24, Texuuka 0€30MaCHOCTH MpHU paboTe ¢ razaMu

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

25. BaneHTHOCTb

26. OTHOCUTENbHAS aTOMHAsl M MOJIEKYJISIpHAasl Macchl

27. CrpoeHne aroMa. U30TOIBI

28. O0pa3oBaHNE KOBAJICHTHONH U MOHHOW XMMHUYECKOM CBSI3U
29. DneKkTpOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX IIEPHOIOB
30. OKuCIUTENTFHO-BOCCTAHOBUTENBHBIE PEAKIINH

31. Tunsl KPUCTAIUTMYECKUX PELIETOK

32. Peakinu oOMeHa B BOITHBIX PacTBOPax

33. BaxkHe11e KUCIOTHI U UX COJH

34, Knaccuduxamus OKCHIO0B

35. Knaccuduxamus OCHOBaHUN

36. Knmaccuduxamms KuciaoT

37. I'enernyeckas CBsI3b BAXKHEHIINX KIIACCOB HEOPTAHMUECKUX BEIIECTB
38. Oxpacka HHAWKATOPOB B PA3INYHBIX CPEAax

39. DneKTpoNUTHIECKAs TUCCOITUAITNS

40. 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT Pa3INIHBIX (haKTOPOB
41. Tl XUMHUYECKUX PEaKITui

42. OOpaTuMble peaKITuu

43. Bozmyx. Kucnopon. ['operne

44. CrenieHb OKHCITICHHS

Heopranuueckas xumus (apt. 5-8701-009)

45. HomeHkIaTypa comeit

46. Kpucramis

47. Xumun4eckas CBsI3b

48. BaneHTHOCTb

49. Mogenu aToMOB HEKOTOPBIX 3IEMEHTOB

50. buHapHbIe coenUHEHUS

51. Crpoenue atoma

52. DnekTpoHHast opOUTaNb

53. CreneHb OKUCIEHUS

PacTBOpBI. DileKTpoJUTHYECKAs qucconnanus (apt. 5-8687-013)
54. JlucriepcHbIe CUCTEMBI

55. CBoiicTBa BOIBI

56. KpuBble pacTBOPUMOCTH BELECTB

57. CriocoObI BbIpakeHHsI KOIMYECTBEHHOTO COCTABA PACTBOPOB



58. DneKTponuThl TUApaTans HOHOB

59. PacTtBOpeHUE BEIIECTB C MOHHOM CBS3bIO B BOJIE
60. PacTBopeHme BEIECTB C KOBAJIEHTHOM MOISAPHON CBSA3bIO
61. KucnorHo-ocHOBHEIE peakIuu

62. Peakuu noHHoro ooMena

63. I'moponus coneit

64. NoHnTsI

65. Cpena BOIHBIX paCTBOPOB

Homenknarypa. bunapHsie coenMHEHUs

66. Homenkiarypa comeit

67. HomenkmaTypa OpraHM4ecKuX COEIUHEHUN

68. IIpenenbHbIE YTIIEBOIOPOIBI

69. HerpenenbHble yriieBOOPOABI

70. OyHKIIMOHATIBHBIE POU3BOAHBIE YTIIEBOJOPOOB
CrpoeHue BemecTna

71. Crpoenne atoma

72. DnexTpoHHas opOUTaNb

73. Monenu aToMOB HEKOTOPBIX 3JIEMEHTOB

74. Kpucramibt

75. XuMnueckas CBs3b

76. BaneHTHOCTD

77. CreneHb OKUCIEHUS

OBOPYIOBAHME JIJIS1 TPOBEJIEHUSA JJABOPATOPHBIX, TIPAKTUYECKHX PABOT, IEMOHCTPAIIMIA
H3mepuTenbHble TPUOOPDI:
1. Becwr rexanaeckue 1o 1000 T ¢ rupsmu
2. Becol yuennueckue m10 200 T ¢ TupsiMu (OHOTOTHIECKHUE)
3. Becwr mis ceimyanx marepuainos 1o 200 T ¢ rupsMu
4. Becn1 anexrponnsle DijitalScale
5. Tepmomerp crimproBoit 1o 1000C
6. Ha6op apeomerpos (20 mT.)
HarpesareibHble npu0opbI:
7. HarpeBartenb s MpOOUPOK TEKTPUIECKHIA
8. bans maboparopras komOuHUpoBanHas (bJIK)
9. [lnutka snexTprudeckas ogHoKoHpopouHas "Bacuimca”
10. CrmproBku 100 M
11. CouproBku 200 Ma
JdemMoHcTpanuoOHHbIE
12. KoMILIEKT NOCY bl IEMOHCTPALIMOHHBIN C MIPUHAUICKHOCTSIMU
13. Habop 1o XxuMuu ¢ pe3b00BBIMH COETUHEHUSIMH
14. TlpuGop /i mony4eHus U cOopa ra3oB (IEMOHCTPAIIOHHBIN )



15.
16.
17.
18.
19.
20.
21.
22.
23.

Habop nns snekrponusa (1eMOHCTpallMOHHBIN)

Cronuk norsEMHO-TIOBOPOTHBIN € 2-M$ IUIOCKOCTSIMHU

Cromuk nogbeMHBIH 200x200 MM

Cromuk mogbeMHBIH 150150 MM

ITatuB 11 XUMHYECKHX CTaKaHOB

Tarus naboparopusrii xumuueckuit (LX)

Crienmanu3upoBaHHbIC TPUOOPHI U anmaparsl Anmapat Kurmna

Amnmapat ['opmana

[Tpubop Aist UITIOCTpaMK 32aBUCUMOCTH CKOPOCTH XMMUYECKON peakiK OT YCIIOBHI

24. Tlpubop 11s OMy4YeHHUs TaJONIATKAHOB

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

[Tpubop aist HILTIOCTpaAIMK 3aKOHA COXPAHEHUS Ia30B
[Tpubop aist onpenenenns cocTaBa BO3ayxa

[Tpubop a5t OKKCIEHUS CIIUPTA HaJl MEIHBIM KaTajln3aTopoM
[TpuGop Ju1st U3y4eHHUs Ta30BbIX 3aKOHOB (J1a00paTOPHBIHL)
Kononka agcop6ouuonnas KAn

O3onHarop

[TpuGop aist moTydeHus] paCTBOPUMBIX TBEPIBIX BEIIECTB
MarnuTHas Meniajaka ¢ MAHOMETPOM

pH-metp

Anmapat (ycTaHOBKA)ISI TUCTHIUISIIUN BOIBI

AIIXP

KoMiuiekThI aJ1st naﬁopaTopHux ONBITOB U MPAKTHIECCKUX 3aHATHH M0 XUMHU M

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

JloToxk ¢ mocymoii 1 MPUHAUISKHOCTIMHE IS YI€HUYIECKOTO HKCTIEpUMEHTa
MuxkponadopaTopus 10 XUMHHN

HITXJI Ne 568

IItatuB maboparopusrii (ILIJI0)

Habop mo anexTponmsy (JabopaTopHBIif)

[Tpubop mw1st momTyyeHws TaJONAATKAaHOB U CIOKHBIX 3()UpOB Tab0opaTOpHEII
[Tpubop mwist momyyenust u cOopa razos

Kommutexr ipo6upok (I1X-14, [TX-16) 10 mT.

Hepxarens s mpodupok

ItaTuB mis mpodbupok

Komrnekt crexistHabIX naigodek 10 mr.

KoMItekT CTeKIsTHHBIX TpyOoUueK

Komriekt mpobok

Yamky BeIITaprBaTebHEIE

Jloxku [T COKUTaHUS BENIECTB

Lums! THTETBEHBIE

Turnun

[Tectuk u crynka

XUMHUYECKHE CTaKaHbI CTEKI. EMK. 50 M

Xumuueckue crakaHsl cTeki. éMk. 100 mi



56. XuMHUeCcKHe CTaKaHbl CTeKNI. EMK. 250 M
57. BopoHKU CTEKJISIHHBIE JIa0OpaTOpHbIE

58. NzmeputenbHble MITHHAPEI

59. Men3zypku

60. Konba mnockononHas

61. Boponka nenurenpHas






