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IHHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa Mo XMMHHM Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS COCTaBJI€HAa Ha OCHOBE TpeOOBaHHMM K
pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, MPEJCTABICHHBIX B
dI'OC 00O, a takxke Ha ocHOBE (enepanbHOM paboyel MporpaMMbl BOCHUTAHUS U C YYETOM KOHIIEMIMU MTPENOIaBaHuUs
y4ueOHOro npeaMera « XuMus» B 00pa3oBaTesbHbIX opranu3auusax Poccuiickoit @enepanuu.

[Iporpamma 1o xumMuu AA€T TMpEACTaBICHUE O UENsAX, OOleld cTpareruu OOy4YeHHs, BOCIHMTAHMS M Pa3BUTHUS
oOydarommuxcs CpeAcTBaMU  ydyeOHOro TNpeIMeTa, YCTAHABIMBAET O00s3aTebHOE TNPEIMETHOE  COJIep KaHHe,
npelycMaTpUBaeT paclpesie]IeHue ero Mo KjaccaM U CTPYKTypHpOBaHHUE IO pasjiejlaM U TeMaM MporpamMMbl IO XUMHH,
ONPENEIAECT KOJIMYECTBEHHBIE U KAUECTBEHHbBIEC XAPAKTEPUCTUKU  COJIEPKAHUS, PEKOMEHIYEMYIO IOCIEN0BATENbHOCTh
U3YYCHHUS] XUMHH C YYETOM MEXIPEIMETHBIX W BHYTPHUMNPEIMETHBIX CBsS3€d, JOTUKH Y4EOHOIO MpoIlecca, BO3PACTHBIX
O0COOEHHOCTEW O00YyYarolUXCs, OINPEAeNIeT BO3MOXKHOCTH MpeaMera g peanu3anuu TpeOoBaHUN K pe3ylibTaraM
OCBOCHHMsI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHus, a TaKke TpeOOBaHUHU K
pesynbTaTaM OOyYeHHS XMMHUU Ha YPOBHE IIeJied HM3y4eHHs] TpEeIMeTa W OCHOBHBIX BHJIOB Y4YEOHO-ITO3HABATEIHLHOMN
JESTEIHPHOCTA 00YUAIOMErocs MO0 OCBOCHUIO y4€OHOTO COIEepKAHUSI.

3HaHHE XUMHH CIYy>)KUT OCHOBOM aisi (hOPMHUPOBAHHSI MHPOBO33PEHHS OOYYalOLIErocsi, €ro MpeACTaBICHUN O
MaTepUaJIbHOM €IMHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT (POpMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOINPEBPALIEHUAX
SHEPruM U 00 HSBOJIIOLMHU BEUIECTB B MPUPOJE, O MYTAX pEIICHUsS TII00aJbHbIX MPOOJIEM YCTOWYUBOIO Pa3BUTHS
YeJIOBEYECTBA — ChIPhEBOM, IHEPTreTUUECKOM, MUILIEBON U HKOJIOTHYECKOI 0€30MacHOCTH, TPOOIEM 3PABOOXPAHECHHUS.

N3yuenue xumuu:

CIOCOOCTBYETpeaIn3aluu BO3MOKHOCTEN Ui CaMOpPa3BUTHUSA U GOpPMUPOBAHUSA  KYJBTYPBI
JUYHOCTH, €€ o0mel u (PyHKIIMOHATBHON TPaMOTHOCTH; BHOCUT BKJIAJ B (DOPMHUPOBAHME MBIIUICHUS U TBOPUYECKHUX
CIIOCOOHOCTEM 00YyUaromUXCsl, HAaBHIKOB ~ UX  CaMOCTOSITENIbHOM y4eOHON  JesATeNbHOCTH, IKCIEPUMEHTAIBHBIX U
UCCJIE0BATEIbCKUX yMEHUH,  HEOOXOIUMBIX KaKk B TOBCEIHEBHOW >XHM3HU, TaK U B MPodecCHOHATbHOU
NESTENbHOCTH;

3HAKOMUT CO CIIeNU(PUKOI HAYYHOTO MBIIIJICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAIa HA €AMHCTBO MPUPOJIBI U
YeJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM 3TAlOM B ()OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyYarOIINXCS;



crioco0cTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHOHAYYHBIM 3HAHMSIM, K HpUPOIE, K
YeJI0OBEKY, BHOCUT CBOM BKJIAJ B 9KOJOrHYecKoe 00pa3oBaHHe 00yJaromInXCs.

JlaHHble HampaBieHUSs B OOYyUYEHUH XUMHUHU OOECIIEUMBAIOTCA CHEIU(PUKON coaepkaHus ydeOHOro mpeaMera,
KOTOPBIN SIBISETCS MEJArOrM4ecky aJanTUPOBAHHBIM OTPa)KEHHWEM 0a30BOM HAyKHM XMMHHM Ha ONpPEAEIEHHOM JTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOIO 0OILEro O0Opa3oBaHUsi OPUEHTHUPOBAH HAa OCBOEHUE OOYYArOUIUMUCS CHUCTEMBI
MEPBOHAYAIBHBIX TOHSITHM XUMHH, OCHOB HEOPraHMYECKOM XUMHUU U HEKOTOPBIX OTACNIbHBIX 3HAUYUMbBIX MOHSATUI
OpraHUYeCKON XUMUHU.

CtpykTypa coaepxaHusi IporpaMMmbl 0 XUMUU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOrO MOJIX0Ja K €€ M3yYEHHIO.
ConepxaHue CKIAAbIBAETCA W3 CHCTEMBI IMOHATHM O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHI O
XUMHUYECKOH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI 110 MPUHIIMITY TIOCIIEI0BAaTEIbHOIO Pa3BUTHUS 3HAHUHN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOIO YPOBHS:

—  aTOMHOMOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa /. . MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

—  YYEHHs O CTPOEHUHU aTOMa U XUMHYECKOH CBSI3U;

— NIpEJCTaBICHUN 00 MEKTPOIUTUUECKON JUCCOLMAIMH BEIIECTB B pacTBOpax.

Teopernueckue 3HAHHUA pacCMaTPUBAIOTCA Ha OCHOBE SMIIMPUYECKU IOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS MOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JIPYTOMY, BBIMONHSS (YHKIMH OOBSICHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MOKHOCTEH IMPAKTUYECKOTO MPUMEHEHHUS] U MOJyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMmbl MO XMMHH CIOCOOCTBYET (DOPMHUPOBAHUIO NMPEACTABICHUS O XMMHYECKOW COCTaBIIAIONICH
HAay4YHOU KapTHHBI MUpa B JIOTHKE €€ CHCTEMHOM NPUPObI, IEHHOCTHOTO OTHOILIECHMS K HAYYHOMY 3HAHUIO U METOAAM
MO3HaHUA B Hayke. M3yueHue XMMUu MPOUCXOAUT C MPUBIICYEHUEM 3HAHUN U3 paHee M3YUEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kiacce» u «dusuka. 7 Kinacey.

[Ipy u3yyeHUn XUMHUHU TPOUCXOIUT (POPMUPOBAHUE 3HAHUNM OCHOB XMMHUYECKON HAyKH Kak 00JACTH COBPEMEHHOTO
€CTECTBO3HAHUS, NMPAKTUYECKON NEATEIbHOCTU YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJbTYphI. 3ajgada
y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMBI XMMHUYECKUX 3HAHUN — BaXXHEHIINX (PaKTOB, MOHATUN, 3aKOHOB
U TEOPETUYECKUX TOJIOKEHUH, JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, sI3blka HayKH, B MPUOOIIEHUN K



HAyYHBIM METOJAaM TIO3HAHUS TMPU U3YYCHUH BEIIECTB W XUMHUYECKUX peakiui, B (HOPMHPOBAHUU U PA3BUTHHU
MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B y4EOHO- MO3HABATEIbHOW M y4eOHO-HCCIIEN0BATENbCKON eI TEIbHOCTH,
OCBOEHUU MpaBui 0€30MacHOT0 OOpaIeHHsI C BEIIECTBAMH B IIOBCEHEBHON KU3HHU.

[Ipu n3ydyeHnn XMMUU Ha YPOBHE OCHOBHOT'O O0IIEro o0pa3oBaHus BaXKHOE 3HAUECHUE MPUOOPENH TaAKUE LENH, KaK:

—(gopMupoBaHUE MHTEIJIEKTyalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOATEILHOMY NMPUHATUIO PEIIEHUH, CIOCOOHOM a/1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—HAIpaBJIEHHOCTh 00YYEHUSI Ha CUCTEMATHYECKOe MPUOOIIEHHE 00yYarOIIMUXCs K CAMOCTOSITEIbHON MMO3HABATEIbHON
JeSITENbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH;

— o0ecrieueHHEe  YCIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO  OOyYaloIIMMHCA  OMbITa  Pa3HOOOpa3HOM
NESATEbHOCTH, TTO3HAHUS M CaMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIIUMMN), UMEIOIIUX YHUBEPCAIHLHOE
3HAYEHUE ISl PA3JIUYHBIX BUJIOB IESTENBHOCTH;

- dbopmupoBanue oOMmeH (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOMW TPaMOTHOCTH, B TOM YMCIIE€ YMEHUU
OOBSICHATD M OLIEHUBATH SIBJICHUS OKPY’KAIOIIETO MUPA, UCTOJb3Ysl 3HAHUS U OMbIT, MOJYYCHHbIC MIPU U3YYCHUH XUMHH,
NPUMEHSTH UX MPU PEIIeHUU MpoOIeM B MOBCEIHEBHOM )KU3HU U TPYIOBOU JIEATEILHOCTH;

- dbopmupoBaHre y O00y4YalOIMMUXCSd TYMAaHUCTUYECKUX OTHOIICHWM, TOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUUN
JUTSE BBIPAOOTKH SKOJOTUYECKU IIeJIeCO00Pa3HOTO MOBENCHUS B OBITY W TPYMOBON IEATEIHHOCTH B IEISAX COXPAHCHUS
CBOETO 37J0pPOBbS M OKPY>KAIOLIEH IPUPOJTHON CPEJIbI;

—  pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJII U CAMOBOCIHUTAHUIO HA OCHOBE YCBOECHHS
OOLIEYEIOBEYECKUX IIEHHOCTEM, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY Mpo¢uis M HaNpaBICHHOCTH AAJbHEWUIIEro
oOy4eHwusl.

OO11iee 4McI0 YacoB, OTBEAEHHBIX JJIA U3YYEHHUS XMMUU Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHHUs, COCTABIISET
136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COIAEPKAHUE OBYUEHUSA

8 KUIACC

IlepBoHaYajbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumun. Poinp XuMuK B )KU3HU Y€JIOBEKa. XMMHS B CUCTEME HayK. Terna n Bemiectsa. PU3ndecKrue CBOMCTBA
BellleCcTB. ArperatHoe coctosinue Beuiects. [[oHsTHE 0 MeTOIaxX MO3HaHUs B XUMUU. YHCThIe BelecTBa U cMecu. CriocoObl
pas3aeieHus CMECEN.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHUYECKUX JIEMEHTOB. [IpOCTBIE M CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckass ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHass atroMmHass Macca. OTHOCHUTENIbHAasE MOJEKYJsipHas Macca. MaccoBas [0Jisi XMMHUYECKOrO dSJEMEHTa B
COCMHECHUMU.

KommuecTBo BemectBa. Monb. MossspHas macca. B3anMoCBsI3b KOJIMUECTBA, MACCHl U YUCJA CTPYKTYPHBIX €IMHMUIL
BemecTBa. Pacu€Tel mo hopmMynaM XUMHUYECKUX COSTMHEHUN.

@u3NUeCKUe U XUMUUYECKHUE SIBIICHUS. XUMUUYECKasi peakiusi U €€ MPU3HAKU. 3aKOH COXPAHEHMsI MAacChl BELIECTB.
Xumuueckue ypaBHeHus. Kimaccuukanuss XMMHUIECKUX peakinid (COeTMHECHMS, PAa3JIOKECHHS, 3aMEICHuUs, 0OMEHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XMMUYECKOM MOCYA0H, MpaBUiiaMy paboThl B 1a00OpaTOpUU U MpUEMaMU OOpallleHHsl ¢ JaOOPaTOPHBIM
000OpyJIOBaHUEM, HM3yUYEHHE M ONUCaHuE (U3UUYECKUX CBOMCTB 0OOpa3llOB HEOPraHWYECKHUX BEIIECTB, HAONIOACHUE
¢u3nueckux (MJIaBlieHWE BOCKA, TasHHUE JIbJla, pAaCTUpaHUE caxapa B CTYIKe, KUIEHWE M KOHACHCAIUs BOJbI) U
XUMUYECKUX (FOpEHUE CBEYM, MPOKAJMBAHUE MEIHON MPOBOJIOKH, B3aUMOJCHCTBHE Mella C KHUCJIOTOM) SIBICHUH,
HaOJII0/ICHUE U OMKMCAaHWE MPU3HAKOB MPOTEKaHUS XUMUYECKUX peakluil (pas3iiokeHHe caxapa, B3auMOJCHCTBUE CEpHOM
KHUCIIOTHI C XJIOpUIOM Oapusi, paznoxkenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE jKelle3a ¢ paCTBOPOM
comu meau (II), uzyuenume crocoOOB pa3felieHus CMECel: ¢ MOMOINbI0 MarHurta, (QUILTPOBaHHUE, BbIAPUBAHUE,
TUCTWILUISALMSA, XpoMatorpadusi, MPOBEICHHE OYUCTKH TIOBAPEHHOW COJHU, HAOMIOJACHHE W OIMUCaHWE pe3yJIbTaToB
MIPOBEJICHUS OIbITA, MJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAcChl, CO3JaHue MOJIEIEH MOIEKY (IIapOCTEPKHEBDIX ).

BaxHeliue npeacTaBUTeId HEOPraHUYECKUX BeLIeCTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — anmeMeHT W mpoctoe BemniecTBO. HaxoskaeHue Kuciopoaa B
npupoae, (pu3nyeckrue M XUMHUYecKHe cBoiicTBa (peakuuu ropenus). Oxcupasl. [lpumenenue kucinopoga. CrocoObl
MOJIyYeHHs] KUCIOpoJa B JabopaTopuu M IpoMbliuieHHOCTH. KpyroBopot kucinopoaa B npupone. O30H — ajuioTpoOIHas



MOU(HUKAIIHAS KHCIIOPO/Ia.
TernnoBoit 3pPexT XUMUYecKol peakluu, TEPMOXHMUYECKHE YpPaBHEHHS, 3K30- U IHAOTEPMUUYECKUE PEAKIHH.
TomnuBo: yronb u MeTaH. 3arpsi3HeHHE BO3/yXa, YCUICHUE TAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopoa — aneMeHT u npocTtoe BeniecTBo. HaxoxaeHue Boaopoaa B mpupoje, Gpu3nieckue 1 XMMHUYECKHE CBOMCTBA,
MpUMEHEHUE, CIOCOOBI MoyyeHusi. Kuciaotsl u comnu.

MounsgpHubiii 00bEM Ta30B. Pacy€rsl Mo XMMHUYECKMM YypaBHEeHHs M. Puiznueckue CBOMCTBa Bojabl. Boma kak
pacTBOpUTEN. PacTBOpBI.

HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBL. PacTBOpHMOCTH BELIECTB B BOJIe. MaccoBas J0Ji BELIECTBA B PACTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHOBaHWs. Ponb pacTBOPOB B MPHUPOAE M B KU3HHM 4esioBeka. KpyroBopor BonbI B
npupojie. 3arps3HeHHe NpUPOIHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccuduxkanus Heopranmueckux coenunenuit. Oxcunpl. Knaccudukaiuys okcumon: coneodpasyroriie (OCHOBHbIE,
KHUCITIOTHBIE, aMdoTepHble) U HeconeoOpasyromue. HoMmeHknatypa okcuaoB. Pusznyeckue M XMMHUECKHE CBOMCTBA
okcua0B. [lonydueHne OKCUIoB.

OcuoBanus. Kmaccudukanuss ocHOBaHM: MIENOYM W HEPACTBOPHMBIC OCHOBaHWA. HoOMEHKIaTypa OCHOBaHUM.
PuU3NYECKre U XUMUYECKUE CBOKMCTBA OCHOBaHU. [1onydyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanus kucior. Homenknatypa kucnor. dusznueckue M XUMHYECKHUE CBOMCTBAa KHUCIOT. Psij
aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuyenue kucnor.

Comu. Homenknarypa cosieil. @usznueckne M XUMUYECKHUE CBOMCTBA COJICH.

ITonmyyeHue counen.

I'eneTnyeckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpEeIeTICHUE COIePKaHUsI KICIOPO/ia B BO3AyX€, MOJTydYeHUe, COOMpaHue, paclio3HaBaHUE U U3YUEHUE
CBOMCTB KHCIIOpOJia, HAOJIIOIEHUE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHS BO3HUKHOBEHUS W MPEKPAIICHUS
ropeHus (mokapa), O3HAaKOMJIEHME C oOpa3laMud OKCHIOB M OINHMCAaHWE HUX CBOMICTB, TNOJy4YeHHE, COOMpaHue,
pacrio3HaBaHME W U3YYEHHUE CBOMCTB BOAOpOJA (TOpeHuE), B3auMoJeicTBUE Bojioposa ¢ okcuaoM meau (II) (Bo3amoxkHO
MCIIOJIb30BaHUE BUACOMATEpUaoB), HaOII0eHHEe 00pa3lioB BEIIECTB KOJTUYECTBOM

1 Monp, uccienoBaHHE OCOOEHHOCTEW pacTBOPEHHS BEIIECTB C Pa3IMYHOM pPacTBOPUMOCTBIO, MPHUTOTOBIICHHE
PacTBOPOB C OMPEACIEHHON MAaCCOBOM 10JIEH pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBHUE BOJIbI C METaIaMu (HaTpUEM U
KaJibliieM) (BO3MOKHO HCIIOJIb30BAaHUE BHJAEOMATEpPUANOB), HCCIEAOBaHUE OOpa3llOB HEOPraHMYECKUX BEUIECTB



pa3IMyYHBIX KJIAcCOB, HAOJIOJIEHUE HM3MEHEHHs OKpPAacCKd HHAMKATOPOB B PpAcTBOpax KHUCIOT M WIeJIoUed, H3ydeHue
B3auMoJiericTBust okcuaa meau (II) ¢ pactBopoM cepHOM KHUCIOTHI, KHCIOT C METaUlaMH, PEaKUUid HeWTpaau3aluu,
IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHME OJHOIO MeTaula JAPYrMM W3 pacTBOpa COJU, pPEIICHUE
AKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME

«BaxHelme KIacchl HEOPraHUYECKUX COETUHEHUI.

Iepuonnuyeckunii 3akoH u Ilepuoanmyeckasi cucrema xumudeckux iemeHtoB /. . Mengeneea. CtpoeHue
aTOMOB. XMMHUYeCKas CBA3b. OKHCINTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[lepBble MOMBITKU KJIacCUPUKALUYA XUMHUUYECKUX 3JIEMEHTOB. [IoHATHE O Tpynnax CXOJHBIX 3JIEMEHTOB (LIEIOYHBIE U
IeJIOYHO3EMEJIbHBIE METAJUIbl, TaJOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3yroT aM(OTepHbIE OKCHABI H
TUAPOKCHUBI.

Ilepnonnueckunt 3akoH. [lepuoanyeckas cucrema xumuyeckux aimemeHToB 1. . Menneneesa. Koporkonepuoanas u
JUTMHHOTIepHoiHas GopMel [leproanyeckoit cuctembl xumudeckux smeMeHToB J[. 1. Menneneesa. [lepuoasl u rpymibl.
@U3NYECKHUl CMBICI MOPSIAKOBOrO HOMEpa, HOMEPOB Nepuoaa U rpynnsl 3iaemenTa. Ctpoenne atoMoB. CocTaB aTOMHBIX
snep. M3otonbl. DnekTponsl. CTpoeHHEe 3JIEKTPOHHBIX  000JI0YeK aTOMOB TI€PBBIX 20  XUMHYECKHX

anemeHToB [lepnonnueckoit cucremsl . . Menneneesa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTA 10 ero nosnoxeHuto B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHMS paauyca aTOMOB XHMHMYECKHX OJJIEMEHTOB, METALIMYECKUMX W HEMETAJUIMYECKUX
CBOMCTB IO IpyNnaM U MEpUOIaM.

3nauenue llepunonnueckoro 3akoHa u Ilepmogudeckoll CUCTEMBI XMMHUYECKUX DJIEMEHTOB JUISl Pa3BUTUA HAyKH U
npaktuku. 1. 1. Mennaenees — y4y€HbIl U TPaKIaHUH.

Xumnueckas cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIUH.

IIpouecchl OKMCIEHUS U BOCCTAHOBIIEHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHHEe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCH/IA IIMHKA C PACTBOPaMH KUCJIOT U
1IeJI0YEH, MPOBEAEHUE OMNBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUUid (rOopeHue,
peaKIuu pa3oKeHUs, COSTUHEHHUS ).

Mescnpeomemmnule ceasu



Peanuzanusi MeXmpeMeTHBIX CBsI3el MPU M3yYCHUH XUMUU B § KJIacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATHN, SIBISIOMIUXCS CUCTEMHBIMH IS OTACIBHBIX TMPEIMETOB
€CTECTBEHHOHAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYIHBIA (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KiIaccuuKaIus,
MIEPUOINIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, N3MEPECHHE, MOJICITb, SIBIICHHUE.

dusnka: Marepus, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIBI, PaIUOAKTUBHOCTH, MOJICKYJa,
AIIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEIIO, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA, Ta3, (PU3NYECKUE BEITUINHBI, SIUHUIIBI
MU3MEpEeHHsI, KOCMOC, TTaHETHI, 3BE3/1b1, CoHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaTbl, TOPHBIE IMOPOIBI, IMOJE3HBIE HCKOMAeMble, TOIUTMBO, BOJHBIC

pECYpCBHI.

9 KUIACC

BemecTBo M XUMHYeECKasi peaKIHus

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3neMeHToB . Y. MenaeneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTM B HM3MEHEHHHM CBOICTB XUMHUYECKHUX OJJIEMEHTOB NEPBBIX TPEX NEPHUOJOB, Kajus, KaJbLMS U HUX
COEJIMHEHHUI B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB B [leproauueckoil cucteMe U CTpPOEHUEM UX AaTOMOB.

Crpoenue BellecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA
OT THUIIa KPUCTAJNINYECKON PELIETKHA U BUJIa XUMUYECKOH CBSA3H.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHMMUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCA K
pa3IMYHBIM KJIACCAM HEOPTAaHMUYECKUX COCAUHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XMMHUUECKUX peaklUil MO pa3iMyHbIM IpU3HAKAM (10 YUCIY U COCTAaBY YYAacTBYIOLIUX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3 (EKTy, 0 U3MEHEHUIO CTEIEHEH OKUCICHHUS XUMHUYECKUX 3JIEMEHTOB, MO0 0OpaTUMOCTH, I10
YYACTHIO KaTaau3aropa). JK30- U SHAOTEPMHUUYECKHUE PEAKIINH, TEPMOXUMHUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu xumuyeckoil peakuuu. IloHaTtue o0 OOpaTUMBIX W HEOOPATUMBIX XMUMHUYECKUX PEAKIUAX.
[loHsiTHE O TOMOIEHHBIX M TEeTEpOreHHbIX peakuusax. [lonarne o kartanmuze. IloHATHE O XMMHUYECKOM pPABHOBECHUH.
@akTopbl, BIUSAIOLIME HA CKOPOCTh XUMUYECKON PEAKLIUU U TIOJIO)KEHUE XUMHUUYECKOTO PABHOBECHSI.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIMH, 3JIEKTPOHHBIM OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUU.
CocraBiieHue ypaBHEHUI OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJIB30BAHUEM METO/1a IEKTPOHHOIO OalaHca.



Teopust 3NEKTPOJIUTHYECKON JUCCONUALNM. OIIEKTPOJUTHI M HEIIEKTPOoJUuThl. KaTHOHBI, aHMOHBL. MexaHusm
JMCCOIMAIIMY BEIIECTB C PA3IUYHBIMH BUJAMU XUMHUYECKOW CBs3u. Cremnenp aucconmanuu. CHIbHBIE WU ClIa0ble
3JIEKTPOJIUTBHL.

Peakuiun noHHOrO OOMEHA. YCIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHA, TOJIHbIE W COKpAIEHHbIE HMOHHBIE
ypaBHeHHs peakuuii. CBOWCTBa KHCIIOT, OCHOBaHUW W COJIEl B CBETE€ MPEJACTABICHUN 00 3ICKTPOIUTUYECKON
nucconanuu. KadecTBeHHbIE peakiuu Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMIJICHUE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEHIECTB — META/UIOB M HEMETAJIOB
(rpaduta u anmasa), CIOKHBIX BEHIECTB (XJIOPUAA HATPHS), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKinu
OT BO3CUCTBUS Pa3IMYHBIX (DAKTOPOB, UCCIEAOBAHKE AIIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOIMAIINH
KHCJIOT, ILIENOYel U coyiel (BO3MOXXHO HCIIOJIb30BAaHUE BUIEO MaTEPHUAJIOB), MPOBEIACHUE OMBITOB, WJUIKOCTPUPYIOLIUX
MPU3HAKN TIPOTEKAHHS PEeaKIuii HOHHOTO oOMeHa (0O0pa3oBaHHME OcCajika, BhIIEIECHUE ra3a, 00pa3oBaHKE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX — HPUMEPBI  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  peakuuid (TOpEeHHe, peakiuu Pas3ioKeHUS,
COCIMHEHUA), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIbI) KAYECTBEHHBIX pEaKUUW Ha HWOHBI, PEILICHHE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemera/uibl M HX COeIMHEHUS

OO6m1as xapakTepucTka rajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTeTeHU okucieHus. CTpoeHue u
(u3uYecKre CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHYECKHUE CBOMCTBA Ha MpUMeEpe xjopa (B3auMOJEHCTBHE C
MeTajulaMH, HeMeTallylaMu, uienoyamu). XiuopoBojopord. ConsiHas KHCIIOTa, XMMHYECKHE CBOMCTBA, TMOJIY4YEHUE,
npuMeHeHue. JlelcTBue XJjiopa U XJIOPOBOJOPOJa HA OpPraHM3M YesIOBeKa. BakHEHWIIMe XJIOpUIbl U UX HAXOXKJICHHE B
IIPUPOJE.

O6mast xapakrepuctuka 37eMeHTOB VI A-rpymmbl. OCoOEHHOCTH CTPOCHHS aTOMOB, XapaKTE€pHbIE CTENEHU
okucieHusi. CTpoeHue u (pu3nyecKkre CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJTOTPONHBIE MOAU(PUKAIINH
KHCIIOpoJia U cepbl. XUMHYECKUEe CBOWcTBa cepbl. CepoBOMIOpOJ, CTpOeHUE, (PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcubl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCIOTa, (PU3NYECKne U XMMHYECKUE CBOMCTBA (0O0IIHe
KaK TMPEJCTaBUTENS KiIacca KHUCIOT U crnenupuieckue). XUMUUYECKHE PEaKIUH, JIekKAIINe B OCHOBE MPOMBINIJICHHOTO
criocoba moayyeHus: cepHor KUcIoThl. [Ipumenenne ceproil kucnotbl. Conu cepHOM KUCIOThI, KAYeCTBEHHAs PEAaKIIHs Ha
cyibdar-uoH. HaxoxxneHue cepbl U €€ COEAUHEHUH B MNpUPOJE. XHUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOIEH Cpelbl
COCIMHEHUSAMU Cephl (KUCIOTHBIC JIOXKIM, 3arPSI3HEHUE BO3/1yXa U BOJOEMOB), CITIOCOOBI €ro MpeI0TBPAIICHHUS.



OOmiast xapakTepuCcTHKa 3JIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTETCHH
OKHUCJICHHS. A30T, paclpOCTpaHEHHE B MpUpPoJe, GU3NUECKHe W XMMUYECKHEe CBOMCTBA. KpyroBopoT azora B mpupoe.
AmMMuak, ero (u3NYEeCKHe M XUMUYECKHE CBOWCTBA, TMOJydeHHE W npuMeHeHue. Conu aMMoHWs, MX (DU3UYECKUE U
XUMHYECKUE CBOMCTBA, NMpUMEHEHHE. KaduecTBEHHas peakuys Ha MOHbI aMMOHHUA. A30THas KHUCIOTA, €€ MOJy4YEHHUeE,
(¢u3nyYecKkue U XMMUYECKHE CBOWCTBA (0OIIME KaK MpPEICTaBUTENs Kilacca KHCIOT M crneuuduueckue). Mcnoap3oBanue
HUTPATOB M COJICH aMMOHHS B Ka4yeCTBE MHUHEPAIBHBIX YAOOpeHHH. XMMHYECKOE 3arps3HCHHE OKPYXKAIOMeH CpeIlbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JIOKIW, 3arpsA3HEHUE BO31yXa, MOYBbI U BOAOEMOB). Docdop, amIoTponHbIE
monudukanuu gocdopa, dpusndeckue u xumuyeckue cpoiictBa. Okcun gocdopa

(V)  u dochopnas kucnora, puznueckne U XUMHUUYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢ocdaroB B
KauyeCTBE MUHEPAIbHBIX yA00PEHHUIA.

O6mast xapaktepuctuka ayeMeHTOoB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHU
OKHUCJICHHS. YTJIepo/, aNIOTPOITHbIE MOIU(MUKAIINHN, PACITPOCTPAHEHUE B MPUPOJIe, PU3MUECKHEe U XUMHUYECKHE CBOWMCTBA.
Ancop6uusa. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaeposa, ux Gu3ndeckue 1 XuMUIeCKrue CBOMCTBA, ICUCTBUE Ha
KUBBIC OpPTaHU3MBI, MOJTYYECHHE W TPUMEHEHHE. JKOJOTHYECKHE MPOOJIeMbl, CBs3aHHbIE ¢ okcumaom yraepoga (IV),
TUMoTe3a TI00aTbHOTO MOTEIUICHUS KJINMaTa, MapHUKOBBIA d(deKT. YrompHas KuCIoTa U €€ CONu, UX (PU3NYECKHUe H
XUMUYECKHE CBOWCTBa, TOJNydYeHHEe M TpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-WOHBL Vcmomb3oBaHme
KapOOHATOB B OBITY, MEIUITMHE, TPOMBIIINICHHOCTH M CEJIbCKOM XO3SMCTBE.

[TepBoHavambHBIE TOHATHS 00 OpPraHUYECKUX BEIIECTBAX KAaK O COCIWHCHHSX yriepoaa (MeTaH, 3TaH, STHIIEH,
aleTUJIeH, ATaHOJ, TJIUIEPUH, YKCYCHas Kuciiota). [IpupoaHble MCTOYHHUKH YTJIEBOJOPOJOB (YroJib, MPUPOIHBIN Ta3,
He(Th), MPOAYKTHI X MepepadoTku (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [IoHSATHE O OMOJIOTUYECKH BaXKHBIX
BEIIECTBAX: XKUpax, OeiKkax, yrieBojax — M HUX pOJIM B >KM3HU ueJoBeKa. MarepuaibHOE €JUHCTBO OPraHUYECKUX H
HEOPraHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢pusndeckue u XUMUYECKHE CBOMCTBA, MOTyYeHUEe U npuMeHenne. CoeTuHeHns KPEMHHUS B IIPUPO/IE.
O6mue npencraBinenus o0 okcuae kpemuus (IV) m kpemHueBoit kucinore. CUIMKAThl, UX HCIOJB30BAaHUE B OBITY, B
MIPOMBITNIUICHHOCTH. BaykHelne cTpouTenbHble MaTepHAIIbl: KepaMUKa, CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobieMbl
0€30MacHOT0 MCTIOIB30BAHMS CTPOUTEIHHBIX MATEPHAIIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa30B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, IPOBEJACHUE KAaUECTBEHHBIX pEaKIUi Ha
XJIOPUI-MOHBI M HAOJIOJACHUE MPU3HAKOB WX MPOTEKAHWUS, OIBITHI, OTpakaronue (GU3NYECKHe U XMMHYECKHE CBOWMCTBA



rajJlor€eHOB U MX COEJMHEHHMH (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEpUANIOB), O3HAKOMIJIEHHE C OOpa3lamH XJIOPUIOB
(ramoreHuI0B), O3HAKOMJIEHHE ¢ 00pasimaMu cephl U €€ COeTMHEHHUSIMU (BO3MOXKHO HCIIOJIh30BAaHHUE BUICOMATEPHUAIIOB),
HaOMO/IeHUe TMpolecca OOyIIMBaHMS caxapa TMOJ JEHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI, H3ydeHUE
XUMHUYECKUX CBOMCTB pa30aBICHHONW CEpHOM KHCIOThI, NPOBEICHHE KAaYeCTBEHHOM peakUuu Ha Cyab(paT-uOH H
HaOJIIoIcHUE TpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKMMHU CBOMCTBaAMHU a30Ta, pocdopa U UX COCAMHEHUI
(BO3MOKHO HCIIOJIb30BaHUE BUEOMATEPUAIOB), oOpa3iiaMu a30THBIX U (GOoChHOPHBIX yAOOpEHUH, TOTyuYeHue, COOMpaHue,
pacno3HaBaHWE M U3yYEHHE CBOMCTB aMMHUaKa, MPOBEJECHUE KAaUeCTBEHHBIX pEaKlMil Ha MOH aMMOHHUA U (ocdar-uoH u
U3y4YeHHE TMPU3HAKOB MX MPOTEKAHMS, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbIO (BO3MOXHO
UCIIOJIb30BaHUE BHICOMATEPHANIOB), HM3y4YECHHE MOJENeld KPUCTATMYECKUX pemEToK anMmasa, rpadura, dyinepeHa,
O3HAKOMJICHUE C TIPOLIECCOM aACOPOIIMN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTAa3a,
HoJyyeHue, coOupaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO rasa, IpoBeJACHUE KaueCTBEHHBIX peakluid Ha
KapOOHaT M CHJIMKAT-WOHbl M M3y4Y€HHE TIPU3HAKOB HUX TMPOTEKaHUs, O3HAKOMJICHHE C NPOAYKLIHMEHW CHIMKATHON
IIPOMBILUIEHHOCTH, PEIIEHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe « BaxkHellne HeMeTauibl U UX COEUHEHUS.

MeTtasibl M X COCAUHEHUS

OOmast XapakTepUCTUKa XMMHYECKUX 3JEMEHTOB — METAUIOB HAa OCHOBaHMM MX mojoxeHus B [lepmomumueckoit
cucrteMe XuMuieckux anemeHToB [[. M. Menneneesa u crpoenns atoMoB. CTpOoeHHE METauIoB. MeTajuinueckasl CBsi3b U
METAUIMYECKAS] KPUCTALUIMYECKAass pEemETKA. OJIEKTPOXUMHUYECKUM P  HANPsHKEHUHM METaIoB. (DU3MYECKHE W
XUMHUYECKHE CBOMCTBAa MeTayuioB. OO0mue cnocoObl moiayyeHuss MetauioB. [loHATHE O KOPpO3UHM METAIOB, OCHOBHBIE
CHocoObl 3alMThl UX OT Koppo3uu. CmaBbl (CTallb, YyTyH, AIOPAIIOMUHUN, OpOH3a) MU HMX NPUMEHEHUE B OBITY U
IPOMBIIIJIEHHOCTH.

[I{emounble MeTauibl: nosioxkeHue B [lepuoanueckoil cucreme xumudeckux anemeHToB . 1. Menaeneesa, ctpoeHue
X aTOMOB, HaxoOXJeHue B npupoje. Ou3nyeckue U XUMHUUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIbI U
TMIPOKCU/BI HATpUs U Kaind. [I[puMeHeHre MenoyHbpIX METauIoOB U UX COECIMHEHUN.

[I{ennoyHO3EMENBHBIE METAJUIBI MATHUM U KaJIbLIUM: TTOJ0XKEHHUE B [lepuoauueckon cucreme XuMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOCHUE UX aTOMOB, HaxXOXKJIE€HHE B Ipupoac. DHU3MYECKHE U XMMHMYECKHME CBOWCTBA MarHus M
KaJbpIusl. Baxuelimme coequHeHNs Kanblus (OKCHIT, TUAPOKCU, conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmoMmunuii: nonoxkenue B [lepuonnueckor cucreme xumuueckux snemeHtoB [[. M. MenneneeBa, ctpoeHue aroma,
HaxoXxieHue B npupoje. dusnyeckue U XUMHUYECKHUE CBONCTBA alFOMUHUS. AM(OTEpHBIE CBONCTBA OKCU/IA U THIPOKCHUIA
ATFIOMUHUSL.



Keneszo: nomoxenue B llepumoamueckon cucreme xumuueckux 3neMeHToB JI. M. MeHupeneeBa, cTpoeHue aroma,
HaxoXJeHue B mnpupoje. Ousndeckue M XUMHYECKHE CBOMCTBa >kene3a. OKCUbl, THAPOKCUABI U coiu xenesa (II) u
xene3a (III), ux coctas, cBOMCTBA U MOJTYUYEHHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHUE C o0pa3llaMy METAJIJIOB U CIUIaBOB, UX (PM3UYECKUMHU CBOMCTBAMU, U3YUYEHUE PE3YJIbTaTOB KOPPO3UU
METAJIJIOB (BO3MOXHO HCIIOJB30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJACHCTBUSI OKCHAA KaJIbI[US U HATPHUS C
BOJIOM (BO3MOXKHO UCIIOJIb30BaHUE BUICOMATEPUAIIOB), UCCIEOBAHUE CBOMCTB KECTKOM BOBI, MpOLIecca TOPEHUsI Keye3a
B KHUCJIOpOjie (BO3MOXKHO HMCIOJIb30BAHUE BUIEOMATEpPUAIIOB), MIPU3HAKOB MPOTEKAHUS KaYE€CTBEHHBIX PEAKIIUA Ha MOHBI:
MarHus, Kajablius, amtoMuHus, nuHKa, kene3a (II) m xeneza (III), menm (II), HabGmromeHWe U oOmMHMCaHUE MPOIIECCOB
OKpallluBaHMs MJIaAMEHU MOHAMU HATPUSs, KaJlusg U Kaiblus (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBAHHUE
aM(pOTEPHBIX CBOMCTB THAPOKCHIA AJIOMHUHMS M THUJPOKCUIA ITMHKA, PEIICHHE JKCIEPUMEHTANBHBIX 3a7ad 10 TEeMe
«BaxxHelnmme MeTaluIbl U UX COSTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa u martepuanbl B HOBCEJHEBHOM JKM3HU 4YellOBeKa. be3omacHoe HCIOJIb30BaHUE BEIIECTB U XUMUUYECKUX
peakiuii B ObITy. [lepBast moMOIIs TPU XUMUYECKUX 0XKOTaX U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKPY’Kalollel cpenl (MpeaesibHasi A0MyCTUMasi KOHLEHTpauus Bemects, gainee — [1/1K).
Ponp xumMuu B pelieHuH 3K0JIOTHYECKUX MPOOIeM.

Xumuueckuit IKCnepumenm:

M3y4eHHe 00pa3iioB MaTEpUaIoB (CTEKIIO, CIUIABbI METAJIOB, MOJTUMEPHbBIE MaTepUAIbI).

Mescnpeomemmuoie ceazu

Peanuzanus MeXNpeaMETHBIX CBS3EH NPU U3YUYEHUH XMMHH B 9 Kiacce OCyLIECTBISIETCA Yepe3 MCIOJIb30BAHUE KaK
OOlIMX €CTeCTBEHHO-HAYYHbIX TOHATUN, TaK W TOHATUN, SBISIOMIUXCS CUCTEMHBIMH [UJISi OTICJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIC MTOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPUSsl, aHAIN3, CUHTE3, KilacCUUKaIus,
MEePUOIMYHOCTh, HAONIOJCHHUE, DKCIICPUMEHT, MOJICIMPOBAHUE, WU3MEpPEHUEe, MOJIENb, SBIICHHUE, MapHUKOBBIM 3((]EKT,
TEXHOJIOTHUS, MATEPUAIBI.

®dusuka: maTepusi, aroM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TOIbI, PAJAHMOAKTUBHOCTb, MOJIEKYJA,
ANEKTPUUYECKUN 3apsijl, MPOBOAHUKH, MTOJTYIIPOBOJHUKH, TUIJIEKTPUKHU, POTOSIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTh, KpHUCTaJUIMUECKash PEIIETKA, CIUIaBbl, (PU3UYECKUE BEJIUYWHBI,



SAMHUIIBI U3MEPEHMSI, KOCMHUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE371b1, COTTHIIE.

buonorus: QorocunTes, gpixanue, Ouwochepa, IKOCHUCTEMA, MHUHEPAIbHBIE YI0OpEHUS, MHUKPOIJIEMEHTHI,
MaKpOdJIEMEHTHI, TUTATEIHHBIC BEIESCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPObI, IMOJE3HBIC HCKOIMAEMbI€, TOIUIMBO, BOIHBIC

pecypchl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOT'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOT'O OOIIEro 0O0pa3oBaHUsS JOCTUTAKOTCA B XOA€ OOy4YeHUs
XUMUU B E€IUHCTBE Y4€OHOW M BOCIHUTATEIbHOWU JESITEIHBHOCTH B COOTBETCTBUU C TPAJUIUOHHBIMU POCCUUCKUMHU
COITMOKYJIBTYPHBIMH W JTYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU, NPUHSATHIMA B OOIIECTBE IMpaBWIaMHM W HOPMaMu
MOBEJEHUS U CIIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIU3AIMHI 00yYarOIIUXCS.

JInyHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOLIUMXCS PYKOBOJICTBOBATHCS CHUCTEMON MO3UTHUBHBIX
LHEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE ONBITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nmarpuoTHYECKOrO BOCIIMTAHMS:

LIEHHOCTHOI'0 OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJIEAUIO0, TOHUMAaHUs
3HAYEHUs] XMMHUYECKON HAayKd B >KM3HM COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MHpOpMaiuei o
MEPETOBBIX JOCTIKEHUAX U OTKPBITUAX MHUPOBON U OTEUECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) TrpakIaHCKOrO0 BOCIIUTAHUSA:

MPEJICTABJICHHS O COLMAIIBHBIX HOPMAaX M MPABUIIAX MEXINYHOCTHBIX OTHOIIEHWN B KOJUIEKTUBE, KOMMYHHKATUBHOU
KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, y4eOHOMCCIIEIOBATENbCKOM, TBOPUECKOW M JAPYrMX BUIAX JACSITEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM [EATENbHOCTH TPHU BBINOJIHEHUH YYEOHBIX, MO3HABaTEIbHBIX 3aj1ad,
BBITIOJTHEHUU XUMUUYECKUX OSKCIEPUMEHTOB, CO3/IaHMHM Y4YEOHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIM B MPOLECCe 3TOM YUeOHOW AESTENbHOCTH, TOTOBHOCTH OLEHMBATH CBOE MOBEACHHE M IMOCTYNKH CBOMX
TOBAPUILEH C MO3UIUN HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEICTBUI MTOCTYIIKOB;

3) UEeHHOCTH HAYYHOIO NMO3HAHMS:

MHPOBO33PEHUYECKUE TMIPEJICTABICHUS O BEIIECTBE M XUMHYECKOW PEAKLIHMH, COOTBETCTBYIOIIHUE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIOLINE OCHOBY JUISl IOHMMAaHMS CYLIIHOCTH HAYYHOM KAPTUHBI MUpPA, NPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEIOBEKA C MPHUPOIAHOU CPEAOW, O POJIM XUMUU B
ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MOJIYyYEHHE HOBBIX 3HAHUU MO XUMHH, HEOOXOAUMBIC IJI OOBSICHEHUS
HaOJIIOAAeMBbIX MPOLECCOB U SIBJICHUM, MMO3HABATEIbHOW, MH(POPMALMOHHON M YUTATEIbCKOW KYJbTYpPbI, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbBHOM pabOThl C YYEOHBIMU TEKCTaMH, CIPAaBOYHOU



JUTEPaTypPOH, JOCTYITHBIMU TEXHUYECKUMU CPEICTBAMHU UH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpec K 00YUEHUIO U NMO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K CaM000pa30BaHHIO, POSKTHOU
U MCCIIEZI0BATEIBCKOM IEATENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U yPOBHS OOyUeHUS B JaJIbHEUIIIEM;

4) ¢opmMupoBaHMA KYJbTYPbI 310POBbA:

OCO3HAHWE LIEHHOCTH >KW3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3
KU3HU, OCO3HAHUE MOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTPEOJCHMS ANKOTOJsl, HAPKOTHKOB, KypeHHs),
HEO0OXOAMMOCTU COOJIIOICHHS TIPABUIJI O0€30MaCHOCTU MPHU OOpallleHUH C XUMUYECKHMMH BEUIECTBAMU B OBITY U peaibHOU
KU3HU;

5) TpyaoBOro BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY HM3y4YeHHUIO Ipodeccuil ¥ TpyJa pa3MyHOro pojia, YBaXKEHUE K TPYAYy U pe3yJbpTaTam
TPYJOBON JESATENILHOCTH, B TOM YHMCJIE Ha OCHOBE NPUMEHEHHUs NPEAMETHBIX 3HAHUI IO XHMMHUHU, OCO3HAHHBIN BHIOOD
VHAUBUIYAJIbHON TPAaeKTOPUM MPOJOJLKEHUSI 00pa30BaHUS ¢ YUETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHenHol MpodecCHuOHaNbHON NEATENbHOCTH U Pa3BUTHS HEOOXOAMMBIX
YMEHHM, TOTOBHOCTh aJalTUPOBAThCS B MPO(PECCUOHAIBHON CpeEIe;

6) D3KOJOrHYecKoro BOCIIUTAHUA:

HKOJIOTHYECKH LIe71ecO000pa3HOe OTHOLIEHUE K MPUPOE KAK UCTOUHHUKY KM3HU HA 3eMJle, OCHOBE €€ CylIeCTBOBaHUS,
MNOHMMaHUE ILEHHOCTH 3J0pOBOro M 0Oe3omacHOro oOpa3a KW3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HMYECKOMY U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHUE LEHHOCTH COONIOACHHUS NpaBUil O€30MAaCHOTO MOBEACHUS MpH
paboTe ¢ BEIECTBAMHU, a TAKKE€ B CUTYyaIUSIX, YIPOKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TNPUMEHSTh 3HAHMS, NOJy4aeMble MpPU H3YUYEHUU XUMHUHU, JUIsI PEUICHUs 3a/]ad, CBSI3aHHBIX C
OKpYy>Kalollled MPUPOJHON cpedoi, A NOBBILIEHHS YPOBHS 3KOJOTMYECKOW KYJIbTYPBl, OCO3HAaHUS IJIOOATBHOTO
XapakTepa HKOJIOTUYECKUX MPoOJieM U MyTeH HUX pelIeHUs! MOCPEICTBOM METOJO0B XMMHUH, SKOJOTHYECKOIO MBIIUICHUS,
YMEHUS PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHOM ITPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctaBe MeTanpeaMeTHBIX Pe3yJbTaTOB BBLACISAIOT 3HAYMMbIE 17151 (POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIE
NOHSTHA (3aKOH, TEOpHsl, IPUHLIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX yUEOHBIX IMpeIMeTax W TMO3BOJSIOT Ha OCHOBE 3HAHUM U3 JTHUX MpeaIMeToB (HOpMHpPOBATH
MIPEACTABICHUE O LEJOCTHOW HAy4yHOM KapTHUHE MHpa, W YHUBEpCalbHble ydeOHble JeHCTBUS (IIO3HABATEIBHBIE,
KOMMYHUKATHUBHBIE, PEryJISITUBHBIE), KOTOpblE 00€CHEeurnBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOATEIbHOMY



IUTAHUPOBAHMIO U OCYILECTBICHUIO YUEOHOU NESTEIbHOCTH.

Ilo3HaBaTeJbHBIC YyHUBEPCAJIbHBIC yUeOHbIe 1eiicTBUs ba3oBble Jlormyeckue AeicTBUA:

YMEHHMS MCIOJI30BAaTh NMPUEMBI JOTHYECKOTO MBIIUICHHUS IPU OCBOCHUM 3HAHMM: PACKPBIBATH CMBICI XMMHUYECKUX
MOHATUHN (BBLACIATh MX XapaKTE€pHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMU TMOHATHUAMM), HCIOIb30BaTh
MOHATUS ISl OOBSICHEHUSI OTAENbHBIX (DaKTOB W SBJICHMM, BbIOMpPATh OCHOBAaHUS M KPUTEPUHU I KiIacCU(PUKALIMU
XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMHU
U3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBbIE, IO aHAJOTWH), J€JaTh BBIBOJABI U
3aKJIFOYCHHUS;

yMEHHE NPUMEHATh B IPOLECCE MMO3HAHUS MOHATHUS (IPEAMETHBIE U METANPEAMETHBIE), CUMBOJIUYECKHE (3HAKOBBIE)
MOJIENIH, UCMOJIb3yEMblE B XUMHH, MPEOOpPa3OBbIBATh LIMPOKO NMPUMEHSEMBbIE B XUMHUHU MOJEIbHbIE NPEJICTaBICHUS —
XUMHMYECKUN 3HAK (CHMMBOJ 3JIEMEHTa), XUMHUYecKas (opMmysia M ypaBHEHHE XMMMUYECKON peakuMu — IpU PEIIeHUU
y4eOHO-T03HABATENIbHBIX 3a/1a4, C YUETOM 3THX MOJICIbHBIX MPEACTABICHUH BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE
NPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEUIECTB U XMMHMUYECKUX pEaKUui, BBIABIATH 0OIIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U M POTUBOPEYUS B U3y4aEMBbIX MPOLECCAX U SABICHUSX.

Bba3oBrble ucciaenoBare/bCKkie AeHCTBUSA:

YMEHHE UCIIOIb30BaTh IMOCTABJIICHHBIE BOIIPOCHI B KAUECTBE NHCTPYMEHTA ITO3HAHUS, 4 TAKKE B KAYECTBE OCHOBBI IS
(bopMHpOBaHUS TUIIOTE3bI MO MPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMBIX CYKJICHHIA;

NpUOOpEeTeHNEe OMNbITa MO MUIAHUPOBAHUIO, OPraHU3alMd W MPOBEICHUIO YYEHHUECKHX 3KCIIEPUMEHTOB, YMEHUE
HaOII0AaTh 32 X0JIOM Ipoliecca, CAMOCTOSITENIbHO MTPOTHO3UPOBATh €r0 Pe3ysbTart, (PopMyIupoBaTh 0000IIEHNS U BHIBOIbI
10 pe3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHNUSA, COCTABIATH OTYET O MPOACIAHHON padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHE BBIOMPATh, aHAIU3UPOBATh U MHTEPIPETUPOBATh UH(DOPMALIMIO Pa3IUYHBIX BUIOB U (HOPM IpECTaBICHHUS,
MOJYy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJIApHAs JHUTEpaTypa XUMHUYECKOIO COJAEp)KAaHMs, CIIPABOYHBIE
nocobust, pecypcsl UHTepHEeTa), KpUTUUECKH OLIEHUBATh IPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HH(POPMAIHUIO;

yMEHHE MPUMEHATH Pa3IMYHble METOJbl M 3alpochl MpU MOUCKE M O0TOOpe HMH(OPMALUKU M COOTBETCTBYIOIIMX
JAHHBIX, HEOOXOIMMBIX ISl BBIIOJIHEHUS YYeOHBIX U MMO3HABATENbHBIX 33/1a4 ONPEAeIEHHOTO THUIIA, TPHOOPETEHUE OTbITa
B 00JIaCTH HCIIOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBJAJCHUE KYyJIbTYpOH aKTUBHOTO
WCIIOJIb30BAaHUSl PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATH ONTUMAJIBHYIO (OPMY IPEACTABICHHUS
MH(pOpMaAU U WUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4l HECIOKHBIMU CXEMaMHU, AMarpaMMaMi, IpyruMu opMamu rpaduxku



1 UX KOMOUHAILIUSAMY;

yYMEHHE HCIOJIb30BaTh U aHAJTU3UPOBATh B MpoIecce yUeOHOM U HCCIeA0BATEIbCKON AeSTebHOCTH HH(POPMAIIUIO O
BJIMSIHUY ITPOMBIIUIEHHOCTH, CEIBCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOIIEH MPUPOTHOM CpEeJIbI.

KoMmyHMKaTHBHBIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS:

YMEHHUS 337aBaTh BOIPOCHI (B X0/1€ 1Majora u (Uju) AUCKYCCUH) MO CYLIECTBY 00CYy X AaeMOi TeMbl, (POPMYIUPOBATH
CBOM MPEJIJIOKEHNS OTHOCUTENILHO BBINIOJHEHUS MPEIOAKEHHON 3a0a4u;

YMEHUS MPEACTABISTH MOJYyUYEHHBIE Pe3yJbTaThl MO3HABATEIBHOM IEATETbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX;
JieNiaTh TMPE3CHTALMIO PE3YyJIbTaTOB BBHINOJHEHUS XUMHUYECKOTO HKCIepuMeHTa (J1abopaTOpHOro OMbITa, JaOOpaTOPHOM
paboTHI IO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

yMEHHUsSI y4e€OHOrO COTPYJHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM ITO3HABaTEIbHOM M HCCIIEIOBATEILCKOM
JESITEIbHOCTA TPU PEIICHUH BO3HMKAIOUIMX MPOOJEM Ha OCHOBE Y4yéTa OOIIMX MHTEPECOB M COIIACOBAHUS IMO3ULUHN
(o6cyxnenus, 0OMEH MHEHUSIMHU, «MO3IOBbIE IITYPMbD», KOOPAUHAIIMS COBMECTHBIX JEHCTBUI, ONpe/elIeHNe KPUTEPHUEB
T10 OIIEHKE KaueCTBa BBHIMIOJIHEHHOW paOOTHI U JIpyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBHA:

YMEHHUE CAMOCTOSITENBHO OINPEAENSATh LEIN AEATENbHOCTH, IUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIHUPOBATh U MpHU
HE00XOMMOCTH KOPPEKTUPOBAThH CBOIO JEATEIBHOCTD, BEIOMpATh Hanbosee 3P(HEeKTUBHBIE CITIOCOOBI PEIICHUs YYEOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSATEIbHO COCTaBISATh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIM AITOPUTM JEHCTBUN TPHU
BBINIOJIHEHUHU 33JaHUI C YY4ETOM MOJyYEeHHSI HOBBIX 3HaHUW 00 M3ydaeMblX OOBEKTAaX — BEIIECTBAX U PEAKIMIX, OLICHUBATh
COOTBETCTBHE TIOJYYEHHOIO pe3yJibTaTa 3asBJIECHHON 1€JIM, yYMEHHE HCIIOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI,
npeajgaraeéMbie B yCIOBUM 3aJaHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3YyJbTAaTOB IO OCBOEHHUIO O0S3aTENbHOIO COJACP)KAHUS, YCTAHOBJIEHHOI'O JIaHHOM
benepanbHOi paboyeil mporpaMMoM, BBIACIAIOT: OCBOCHHBbIE OOYUYaIOIIMMHCS HAy4YHbIE 3HAHMS, YMEHHS U CIOCOOBI
necTBUi, cienuduyeckue st IpeaMeTHON 001acTi «XUMHUsD), BUJIbI ACSITEIbHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS, €T
MHTEPIIpeTaluy, TPeoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 8 kijiacce nmpeaIMeTHbIEe pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpaxaTh CPOPMUPOBAHHOCTD
y 00yYaronmxcsi yMeHHUM:

e  pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHHA: aTOM, MOJEKYJId, XUMUYECKUUA HIIEMEHT, MPOCTOE
BEILECTBO, CJI0)KHOE BELIECTBO, CMECh (OJHOPOAHASI M HEOJAHOPOJIHAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHAs H



MOJIEKYJISIpHAsE Macca, KOJUYECTBO BEILIECTBA, MOJb, MOJIIpPHAs Macca, MaccoBasi JOJs XUMHYECKOrO 3JIEMEHTa B
COCIMHCHUH, MOJISPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPUIIATEIHLHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasl peakiusi, KIacCH(PUKAIMS PEAKIUN: pPeaklud COSAMHEHUS, PEAKIIMU PAa3I0KCHUS, PEaKIMH 3aMeIeHUs,
peakuuu OOMEHa, AK30- M SHIAOTEPMUYECKHUE DPEAKLUHU, TEIUIOBOM 3(@eKT peakiuu, sApo aroma, JIEKTPOHHBIA CIION
aToma, aTOMHas OpOuTalb, paJnyC aToMa, XUMUYECKasl CBS3b, MOJISIPHAsl U HETOJSIpHAs KOBAJICHTHAS CBSI3b, HOHHASI CBSI3b,
MOH, KaTHOH, aHHOH, PaCTBOP, MaccoBas J0Jisg BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPALUsI) B paCTBOPE;

e  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSITHUH M MPUMEHSTh 3TH TMOHATHUS MPU OMUCAHUU
BEILIECTB U UX MPEBPAIICHU;

e  HCIMOJB30BATh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBlieHUs (OpPMYJ BELIECTB W YPAaBHEHHM XUMUYECKUX
peaxkiuu;

e  ONpEAENATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX, CTENCHb OKHCIICHHSI SJIEMEHTOB B
OMHAPHBIX COEJMHEHUSX, TMPUHAUICKHOCTh BEHIECTB K OMPENeNEHHOMY KJAacCy COEIMHEHWH 1o ¢dopMmysaMm, BUJ
XUMUYECKOU CBA3M (KOBAJICHTHAS! U MOHHAsI) B HEOPTaHUYECKUX COCIMHEHUSX;

e  packpeiBathb cmbica llepmogmueckoro 3akona J[. WM. MenxaeneeBa: neMOHCTpUPOBATh ITOHUMAaHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJOXKEHUs B llepuomnueckor cucreme, 3aKOHOB
COXPAHEHHSI MACCHI BEIIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO- MOJICKYJISIPHOTO YYEHHUS, 3aKOHA ABOTrajipo;

e  ONHUCHIBATH M XapakTepu3oBaTh TaOiuuHyto (opmy Ilepronuueckoil CHUCTEMBbI XHUMHUYECKHX JJIEMEHTOB:
pa3nuuath MOHATHUSL «IJIaBHasg mnoarpynma (A-rpynma)» u «mnobounas noarpynna (b-rpymnma)», mManeie U Oomblue
MepUObl, COOTHOCUTH 0003HAUYECHUSI, KOTOphIE UMEIOTCsl B Tabnuie «llepuoandeckas cucreMa XMMUYECKUX JIEMEHTOB /I.
N. MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sJpa,
oO11ee Yucio 3JIEKTPOHOB U paciipeiesIieHue UX 10 JIEKTPOHHBIM CJIOSIM);

e KJacCU(PUIUPOBATh XUMHUYECKHE SJIEMEHThI, HEOPraHMUYECKHE BEIECTBA, XMMHYECKUE peakiuuu (Mo 4YUCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEII0BOMY YD (DEKTY);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEpXKIas
OMMCaHUE MPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

e  IPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX KaYE€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTEKAHUS
XUMUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYKO MAacChbl BEHIECTB, MACCOBYIO MO0 XUMHYECKOIO
sieMeHTa 1o (opMmysie COCIMHEHHUS, MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PAcCUYEThl MO YpPaBHEHUIO



XMMUYECKOU PEaKInH;

e  MPHUMEHSITH OCHOBHBIC OINEPAIIMH MBICIUTEIBHON NEATEIbHOCTH — aHAIM3 M CHUHTE3, CpaBHEHHE, 000OIIeHHE,
CHUCTEMAaTH3alLINI0, KIACCU(UKALIMIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3eU — U M3YYEHHS CBOMICTB BEIIECTB U
XUMUYECKUX pEaKIHMil, €CTeCTBEHHO-HAyYHbIE METOJbl IO3HAHWS — HAOJIOJECHHE, HW3MEPEHHE, MOJEIMPOBAHUE,
AKCHEPUMEHT (peabHbIN U MBICIICHHBIN);

e  CIEJO0BaTh MpPaBHUJIAM IOJIb30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOpHBIM 000PYAOBaHUEM, a TAKKE MpaBUIaM
oOpalleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHU MO BBIMNOJHEHUIO JTA0OPATOPHBIX XMMUYECKUX OMBITOB IO
NOJIYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA U KUCIOPO/a), IPUTOTOBJICHHUIO PACTBOPOB C ONPEIEIEHHOM
MacCOBOM JT0JIEN PaCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U MPOBOJUTh XUMUYECKUE HKCHEPUMEHTHI IO PACTIO3HABAHUIO
PAcCTBOPOB LIENOYEH U KUCIIOT € MOMOIIBIO HHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPAHXK U IpyTUe).

K xonIry o0yuenus B 9 kjacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTh
y 00y4JaroIuXcs YMEHUM:

e PaCKpbIBaThb CMBICI OCHOBHBIX XMMHWYECKUX ITOHATHUH: XMMUYECKHW 3JIEMEHT, aTOM, MOJICKYyJa, MOH, KaTHOH,
AQHUOH, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKHMCIICHMS,
XUMHYECKasl PeaKiusi, XkMU4ecKasi CBsI3b, TETIIOBOM 3(h(eKT peakiuu, MoJib, MOJISIPHBIA 00BEM, pacTBOP, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, MIEKTPOIUTHYECKAs AUCCOLMALINS, PEAaKIMA MOHHOTO OOMEHa, KaTalau3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTUMble U HEOOpATUMbIE PEAKIMH, OKUCIHMTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIIMH, OKHCIHUTEIb, BOCCTAHOBUTEID,
OKHUCJIEHHE M BOCCTAHOBJIEHHUE, AJTIOTPONHS, aM(POTEPHOCTh, XUMHUUYECKAs CBSA3b (KOBAJICHTHAsI, HOHHAs, METAJJINYeCcKas),
KpUCTAJUIMYECKasl PELIETKA, KOPPO3HMsl METAJUIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEaKIUH, MPEIEIbHO JIOIyCTUMAs
koHneHntpauus [T1JIK Bemiectna;

e  WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSITUH W MPUMEHSTh 3TH MOHATHS NPU ONMUCAHUU
BEILECTB U UX MPEBPAILLICHUII;

e  HCMOJB30BATh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBlieHUs (OpPMYJ BEHIECTB W YPAaBHEHHM XUMUYECKUX
peaKIuu;

e  ONPENENATHh BAJECHTHOCTb U CTENEHb OKHUCICHUS XMMUYECKUX DJIEMEHTOB B COCIMHEHUAX Pa3JIMYHOIO COCTaBa,
MIPUHA]ICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy CO€IUHEHHH Mo (popmysam, BUJ XUMUYECKON CBSA3H (KOBAJICHTHA,
VMOHHAs, METAJNINYECKas) B HEOPraHMYECKUX COEIMHEHHUSX, 3apsA]l MOHA IO XMMHUYECKOU (popmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COEAUHEHNN, TUII KPUCTAIUIMYECKON PEIETKH KOHKPETHOIO BELIECTBA;

e  packpeiBath cmblcn Ilepmommueckoro 3akona /J[. M. MenneneeBa W IE€MOHCTPUPOBATH €ro NOHMMAaHUE:



OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyro Gopmy Illepuogmdeckoil CHUCTEMBI XMMHUYECKHX DJEMEHTOB: pa3Iuvarh
MOHATHUSL «TJIaBHasi moarpymma (A-rpymma)y W «mobounas noxarpymnmna (b-rpymma)», mampie u Oonblve MEPUOMIDI,
COOTHOCUTH O0O3HAYCHHS, KOTOPHIE MUMEIOTCS B MEPUOJUYECKON TAOJHIIE, ¢ YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS
aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YnciIo dJIEKTPOHOB U PACIPECTICHHE UX MO AJIEKTPOHHBIM
CJIOSIM), OOBSCHSTH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHWW CBOWCTB DJIEMEHTOB M WX COCIWHEHUN B TIpe/eiax MallbIX
MIEPUOJIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOCHUS UX aTOMOB;

e  KJIACCH(HUIIMPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTAaHMYECKHE BEIIECTBA, XMMHYECKUE peakiuu (M0 YHUCTy U
COCTaBY YYacCTBYIOIIMX B PEAKIMM BEILECTB, MO TEILIOBOMY (M (PEKTy, M0 M3MEHEHHUIO CTEIICHEH OKHCIICHUS XMMHYECKUX
AJIEMEHTOB);

e  XapakTepHu30BaTh (OMHUCHIBATH) 00IIKE U crieu(ruecKre XUMUYECKHUE CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB,
MOJITBEP X Iasi OTMMMCAHKUE MPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

e COCTaBJISITh YPABHEHHUS AJIEKTPOIUTHUECCKON JUCCOIMAIINK KUCIIOT, IIEI0Ye U COJIeH, MOTHBIC U COKpAIEHHBIC
YpaBHEHUSI PEAKIMA MOHHOTO OOMEHa, ypaBHEHHS pPEaKIui, MOATBEPKIAIOIIUX CYIIECTBOBAHWE TCHETHUECKOW CBS3HU
MEXIy BEIIECTBAMH PA3JINYHBIX KJIACCOB;

e  PacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO
OaslaHca ATUX PEaKIIHiA;

e  TPOTHO3MPOBATH CBOKMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS XUMHYECCKUX
MIPEBPAIICHUHA B PA3JIMYHBIX YCIOBHSIX;

e  BBIYHCIATH OTHOCHTEIHHYIO MOJEKYJIAPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO IOJIF0 XHMHUYECKOTO
ayieMeHTa 1Mo ¢GopMylie COSIUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHl 1O YpPaBHEHUIO
XUMHUYECKOMN peakIuu;

e  coOmogaTh IMpaBWIA MOJb30BAHUS XUMHUYECKOU MOCYN0N W Jab0paTOpHBIM 00OpYJOBaHUEM, a TaKKe IMpaBuia
oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU 1O BBIMIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB TIO
MOJIYYSHHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKA U YTIIEKHUCIIOTO Ta3a);

e  TPOBOJWTH PEAKIIUH, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM
nyTéM XJIOpHI-, OpOMUI-, HOIUI-, KapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS H
MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

e  TPUMEHSITH OCHOBHBIE OIEpAIlM MBICIUTEILHON JCSITEIBHOCTH — aHAW3 M CHHTE3, CpaBHEHHE, 0000IIeHuE,
CHUCTEMATHU3AIINIO, BBISBIICHWE MPUYUHHO- CIICJICTBCHHBIX CBSA3€H — JUISI M3YYCHHS CBOWCTB BEIIECTB U XUMHUYECKHX



peakiii, €CTeCTBEHHO-HAy4YHbIC METOJbl TO3HAHWUA — HaOMIO/IeHUe, W3MEpPEHUE, MOJEIUPOBAHUE, AKCIICPUMEHT
(peasibHbBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Ne HaumeHoBanue pa3aesoB Koun4yecTBo yacos DJIeKTPOHHbIE (LH(PPOBLIE)
n/n U TeM NPOrpaMMbl Beero KOHTpOJILHBIE MpaKkTHuecKue o0pa3oBaTe/IbHbIE PeCypPChI
padoTbI padoThI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE OHSATHSA
XuMmus — BakHas 00JIacTh
1. €CTECTBO3HAHUS W MPAKTUYECKOM 5 3 Bu6morexa [[OK
1 ACATCIIEHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
1. BemectBa M XUMHYECKHE 15 1 bu6mmoreka [JOK
2 peaKuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Paznen 2. BaxHeiilne npeacTaBUuTeId HEOPraHUYEeCKUX BellecTB
2. Boznyx. Kucnopon. 6 1 bu6nmoreka [JOK
1 IMousarue 00 oxkcumax https://m.edsoo.ru/7f41837¢
2. Bonopoa.Ilonsarue 0 8 1 bub6nuoreka [IOK
2 KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
2. Bopna. PactBopsl. IlonsTue 5 1 1 bubnnorexa [JOK
3 00 OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢
2. OcHoBHBIE KJIACChI 11 1 1 bubnuorexa [JOK
4 HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837¢
Htoro no paszneny 30

Paznen 3. Ilepuoanueckuii 3axkoH u Ilepuoagnueckass cucrema xumudeckux djiemeHToB /[I. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE peaKknuun




[leppoguueckuii 3aKkoH U

[lepuoanueckast cucTema bubnnorexa [JOK
3 XMMHYECKHX OIIEMEHTOB . N, 7 https://m.edsoo.ru/7f41837¢
1 " Mengeneesa. CtpoeHue
aToma
XuMuueckas CBS3b. bu6mmoreka [{OK
3 OKucIuTENBHO- 8 https://m.edsoo.ru/7f41837¢
o) BOCCTAaHOBUTEJIbHBIC PEAKIIII
Uroro no pazaeny 15 bubmmoreka [{OK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanme  pasgeqoB u  TeMmBcero Koutpoabnbie TpakTuueckue  (WAPPoBbIe)
N/l pporpamMmel paGoThI padoThI o0pa3oBaTe/bHbIE pecypchl
Pa3jen 1. BemecTBO U XUuMHYeCKHe peaKIIUM
1.1 [TloBTopeHue u yriayOiieHHEe 3HAHUA OCHOBHBIX 5 1 bu6muoreka [JOK
[pa3nesoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKINN 4 bu6muoreka [JOK
https://m.edsoo.ru/7f41a636
1.3 DIIEKTPOJIUTHIECKAS UCCOLIMALINS. 8 1 1 but6mmoreka [JOK
XYMHYECKUE PEaKLUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3neu 2. Hemera/ibl M UX COeIMHEHUSA
2.1 Oo6mas XapaKTEPUCTUKA XUMUYECKUX 4 bu6nuoreka LIOK
snemeHToB VIIA-rpynmebl. ["anorens https://m.edsoo.ru/7f41a636
OO6mras XxapakTepruCTUKa XUMHIECKUX bubnuotexa [JOK
o) aneMeHToB  VIA-rpymmel.  Cepa u €€ 6 https://m.edsoo.ru/7f41a636
COETUHEHUSI
O6mas XapaKTEPUCTHUKA XUMUYECKUX bu6muoreka [JOK
73 puaementoB VA-rpynmsl. A3oT, ¢ochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETUHEHMSI
OO01m1ast xapaKTepUCTUKa XUMHYECKHX bubnuoreka [JOK
2.4 anemMeHToB [VA-rpynnsl. Yriaepon u KpeMHUH 8 1 7 https://m.edsoo.ru/7f41a636
U UX COCIMHEHUS
Uroro no pazaeny 25




Paznea 3. MeTajliIbl M HX COeTHHEHHUS

3.1 OO01Me cBOMCTBAa METAJLIOB 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

3.2 Baxueiinme MeTayisl U UX COSTUHEHUS 16 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazneny 20

Paznen 4. Xumusi 1 oKpyskamomas cpeaa

4.1 Bemectea u  marepuanbl B KHU3HU 3 bubnmoreka [[OK

JeJOBeKa https://m.edsoo.ru/7f41a636

Hroro no paszneny 3

PeszepBHOE Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOE OBECHHEYHEHUE OBPA3OBATEJIBHOT'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Xumus, 8 xknace/ Pyasutuc I'.E., ®enpaman @.I'., AkumonepHoe 00111eCTBO

«M3parensctBO «IIpocBenieHne»

e Xumusa, 8 wimacc/ I'abpuensun O.C., OctpoymoB WN.I'., CrnagxoB C.A., AkmnuonepHoe oOmectBo «M3maTeiabcTBO
«IIpocsemenue»

* Xumus, 9 xknacce/ Pymsutuc I'.E., ®enpaman @.I°., AkninonepHoe 001ecTBo

((I/ISIIaTeJII)CTBO ((HpOCB@HICHI/Ie»

e Xumusa, 9 wmacc/ T'abpuensun O.C., OctpoymoB W.I'., CrnagxoB C.A., AkmuonepHoe o6mectBo «M3maTeiabcTBO
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI JIJISA YUUTEJA
["aGpuensn, O. C.

Metoauueckoe nocobue k yueOuuky O. C. I'abpuensina «Xu- musi». 8 kinacc / O. C. I'abpuensin. — M. : [Ipoda, 2018 —
109, [3] c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET
https://Ibz.ru/metodist/iumk/chemistry/e-r.php?ysclid=lInfsweOsm618497301



