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HOACHUTEJBHASA 3AIINCKA

[TporpaMmMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir @enepammm.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOydeHUs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIHMBACT
o0s3aTeNbHOE MPEIMETHOE COJEpKaHUE, MPEeyCMaTPUBAET paclpeesieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUHU C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKK y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOXKHOCTHY MPEAMETa JIJIs peaiu3alun
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPEOOBAaHUI K pe3yibTraTaM OOYYECHHS XUMHH Ha
YPOBHE IIeJIel U3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEILHOCTH
00y4aromerocsi 1o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MPEACTABJICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUpYEMbIe XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOJIOTUYECKOH 0€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEN Il CaMOpa3BUTUS U (POPMUPOBAHUSI KYIbTYPBI
JTUYHOCTH, €€ 001Iel 1 (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN O0y4aromxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HM, Tak U B
poeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIS11a HA €UHCTBO MPUPOBI U YEIIOBEKA, SBISETCS] OTBETCTBEHHBIM STAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyuBaroTCsl CHEelU(UKON colep:kaHus
y4eOHOro MpeiMeTa, KOTOPbIH SIBIISIETCS earorn4ecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HAayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OILIEro 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uszydyeHuto. CojaepiaHue CKJIAAbIBACTCS W3 CHUCTEMbI MOHATHM O XUMUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
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CTPYKTYPHO OPTraHU30BaHbl IO TNPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKUX NPEIACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBITTOJTHSS
(byHKIMY OOBSICHEHUS M TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUs K HAy4YHOMY 3HaHUIO M METOJaM II03HaHUs B Hayke. M3ydenue xumun
MIPOUCXOUT C MPUBIICUSHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaMeTOB: «OKpyKarouit
MHUp», «buomnorus. 5—7 kiaccs» U «Pu3uka. 7 Kiacey.

[Tpu u3yyeHUr XUMUHU NPOUCXOANUT (POPMUPOBAHNUE 3HAHUN OCHOB XMMUYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHMA — BaXHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
IPUOOILEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOpMUPOBAaHMM U DPA3BUTHM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUH B Y4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIeJ0BATENIbCKOM 1eATeTbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallleHus C BeL[ECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM XKHU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe O0O0ydaroIuxcs K
CaMOCTOSATENIbHOW  ITO3HABATEJIIBHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HaHWs,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— obecrieyeHue YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOUIUMHCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESTENbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciIe YMEHHUHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
NOJyYeHHbIE MPU U3YYEHUHM XMMUHU, NMPUMEHATh UX NpPU PEHIeHUH NMPoOJieM B MOBCEIHEBHOU
KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (opmMupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTMYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMS CBOErO 3J0POBbS U OKPYKAIOIIEH IPUPOLHOU
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHUsS OOIIEYEIOBEYECCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIEro 00ydeHUs.

OO01miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Temna u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BelecTB. [lonsTue o meTonax
No3HaHUs B XuMHUH. YucTele BeniectBa U cMecH. CriocoObl pa3fieNieHust CMecei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENbHAas MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEAMHEHUH.

KonuuectBo BeniectBa. Monb. MosnspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacy€Tol o hopMynaM XUMHUYECKHX COSTUHEHHI.

duznyeckue M XMMHYECKHUE SIBJICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XuMUueckue ypaBHeHUs. Kiaccudukanus XUMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYIOH, MpaBWiIaMu pabOThl B JaOOpaTOpPHH U HpUEMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAaHUEM, M3YUCHHE W ONMHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHNUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIUS BOJIbI) U XMMHUYECKHUX (TOpeHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOM) SIBJIEHUH, HAOII0IeHIE U
ONMCAaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklni (pa3iokKeHHe caxapa, B3auMoJIeHCTBUE
CepHOW KHUCIIOTHI € XJOpHJIOM Oapus, pasznokeHue ruapokcuaa menu (ll) mpu HarpeBanum,
B3anMoJieiicTBHE kene3a ¢ pactBopoM coiu Meau (1), n3ydenue cnocoGoB pasaeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMeHT M IPOCTOE BEILIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue 1 XuMUYECKHE CBOMCTBa (pEeaKIMi FOPEHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupozae. O30H — ajuioTporHas MOJU(pHUKAIMS
KHCIIOPOJIA.

TemoBoil 3(dexT XuMHUUECKONW peakIUH, TEePMOXMMHMUYECKHE YpPaBHEHHS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenne Boioposaa B nmpupoje, hrusnueckue
U XUMHUYECKUE CBOWCTBA, MIPUMEHEHHE, COco0bI nonydeHus. Kuciaotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pactBope. XUMHUYECKUE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
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yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yroiure (OCHOBHBIC, KHCIIOTHEIE, aM(oTepHbIe) U HeconeoOpasywomue. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss OcHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiiarypa ocHoBanuil. @u3n4eCKHME M XHUMHYECKHE CBOWCTBA OCHOBaHUH. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. duznueckue U XuMu4eckue cBoictBa coieil. Ilomydenue
COJIEH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEZENIEHUE COJCPKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHME M HM3yY€HUE CBOMCTB KUCIOPOJa, HAOIIOJEHUE B3aWMOJAEWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIIUYHONW PAaCTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMaTEpHUAIIOB), MCCIEAOBAHNE OOpPA3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U IIENIOYel, M3ydyeHHUe
B3anmoeiicTBus okcuaa Meau (1) c pacTBopoM cepHOIt KMCIOTHI, KUCIOT C METaJlIaMH, peakui
HEeUTpaau3aluu, NoJy4YeHHEe HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHNE OJHOIO METajlla IpyrumM
U3 pPacTBOpa COJM, pPELIEHUE SKCIEPUMEHTANBHBIX 3aJady 1o Teme «BaxHeilmue kmacchbl
HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axkoH u Ilepuoanyeckas cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[TepBbie MOMBITKY KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (IIEJIOYHBIE U MIET0YHO3eMENbHbIE METAJLIBI, TaJIOTEHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4YecKux »siemeHTtoB J[. .
MengeneeBa. KopoTkomepuonHas u anmuHHomepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3NUECKUd CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX sA1iep. M30Tomnbl. DnekTpoHbl. CTpoeHHUE 3IEKTPOHHBIX
obOosouek aromMoB TmepBeiXx 20 xuMuyeckux osnemeHToB Ilepmommyeckoit cucremsr . U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO AJIEMEHTA MO €ro noJjioxkeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [lepunoanueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHYECKHUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. FloHHAas CBS3b.

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THUAPOKCHIIA
LMHKAa C pacTBOpPamMH KHUCIOT W IIEJIOYEH, ITPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUE, PEaKIuu Pa3IoKEeHUs, COSTUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexXnpeaMEeTHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kiacce OCYLIECTBIISETCS
yepes UCMOIb30BaHNE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBISIOIINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0111e ecTeCTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIH3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIOJACHHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHWE BEUIECTBA, ra3, (PU3MUYECKHE BEIWYHMHBI, €AWHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
3BE3061, CoHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo u XUMHYECKasi peaKkust

Ilepnonnueckuit 3akoH. Ilepmoauueckass cucrema XuMH4Yeckux d3seMeHtoB /JI. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KadbLUs U UX COCAVWHEHHH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [leprondeckoil cucTeMe U CTPOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKU U BUIa XUMUUECKOH CBSI3U.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMH, TeHeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUECKUX peakuil Mo pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEILECTB, M0 TEIJIOBOMY 3P HEKTY, IO U3MEHEHUIO CTETIEHEH OKMCICHHS
XUMHUYECKHX DJJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KaTajau3aropa). OJK30- H
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOTreHHBIX M TeTEepOreHHbIX peakuusax. [lonsatue o
karanuse. [lonsaTue o xuMnyeckoMm paBHOBECUH. DaKTOpPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHHE XMMHUECKOI0 PaBHOBECHSL.



OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlI€HHE YpPaBHEHHI OKHCIUTEIbHO--BOCCTAaHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTHUECKON IUCCOLMALMU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHMOHBI. MeXaHU3M MCCOLMAIMY BEILECTB C pa3IMYHbIMU BUJIAMH XUMUYECKOH cBsA3H. CTeneHb
nucconanuu. CUIIbHBIE U CI1a0ble 2JIEKTPOIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpPEACTaBICHUNH 00 3JIEKTPOJUTHUYECKONW aucconuannu. KadecTBeHHBbIE peakLMHM Ha HOHBI.
[TonsiThe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIISCTB (XJIOpUAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOW peakIUH OT BO3IACHCTBUS PAa3JIMYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHCJIOT, 111eJ04€el U cosiel (BO3MOKHO UCII0JIb30BAHUE BUE0 MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIUX MPU3HAKM NPOTEKaHUs peakUUid HOHHOro oOMeHa (oOpa3oBaHuE OcalKa,
BbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), OINBITOB, WILTIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLUN (FOpEHHE, peaKluu Pa3IoKEHUs, COCAUHEHUs), pacliO3HaBaHUE
HEOPraHMYECKHUX BELIECTB C IIOMOINbIO KAaueCTBEHHBIX pEaKUM Ha HWOHBI, pEIIeHHE
9KCHEPUMEHTAJIbHbIX 3a7ay.

HemeTtaJuibl U UX COeJUHEHUS

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne M (U3HUECKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallJlaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OpraHu3M uesnoBeka. Baknelme Xiaopuabl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecKue M XUMHYEeCKHue CBOMCTBA. OKCHUIBI CEphl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHE M XMMHUYECKHE CBOMCTBA
(oO1e Kak MpeacTaBUTEINA Kacca KUCIOT U crieruduueckue). XUMUYECKUE peaKkiuy, JexKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOTy4eHus CEpHOM KUCIOTHL. [IpuMeHeHne cepHON KUCIIOTHI.
Conu cepHOUl KHCIIOTHI, KadeCTBEHHAas peakius Ha cyiabdar-uoH. HaxoxaeHue cepel um eé
COEIMHEHUI B NpUpoAe. XUMHUECKOE 3arpsA3HEHUE OKPY/KAIOLIEH Cpellbl COEAUHEHUSAMH CEPbI
(KMCTIOTHBIE 10K, 3arPsA3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHEe B Npupoje, (usmdeckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3ndeckue 1 XMMUYecKHue
CBOWCTBA, MoylydeHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKre U XMMUYECKHE CBOMCTRa,
npuMeHeHne. KauecTBeHHass peaknysi Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4YEHUE,
busznueckue M XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cneuuduyeckue). Mcnonap3oBaHue HHUTPATOB M COJICH aMMOHHUSI B KadyecTBE MUHEPAIbHBIX
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ynoOpeHui. XuMHUYECKOe 3arps3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcuna ¢ocdopa (V) u docdopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

O6mass xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHs. YTJIEPOJ], aAJUIOTPONHbIE MOAN(DUKAIIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndeckne u XUMUIECKUEe CBOMCTBa. Ancopbuus. KpyroBopot yriepona B mpupoe.
Oxkcupsl yriaeposaa, ux (U3NYecKue U XUMUUECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MpoOaeMbl, CBA3aHHbIC ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBa, MOJy4YeHHWE M mpuMeHeHue. KauectBenHas
peakiusi Ha KapOoHaT-HOHBL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIILIEHHOCTH
U CEeIIbCKOM XO3sIHCTBE.

[lepBoHayampHBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX YIIIepoja
(MeTaH, 3TaH, dTHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupoaHbie HCTOUHUKA
YII€BOIOPOAOB (yroJib, MPUPOIHBIN ra3, HedTh), MPOAYKTHI UX NepepaboTku (OEH3MH), UX POJIb
B OBITY U TPOMBIIUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, OelKax,
yIJIEBOAAX — W MX POJHM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckrue U XUMUYECKHE CBOICTBa, MOJIy4eHHE U TPUMEHEHHE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpeMHHEBOH KkucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimme
CTpPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. IIpobremsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaT€PHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEHIECTB, CBOMCTB COJITHOW KHCIIOTBI, TTPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI W HAOIIOJCHUE NMPHU3HAKOB UX TPOTEKAHUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ oOpasnmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHWE TMpolrecca OOyriauBaHMUs — caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHWE NMpU3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a3oTa, ¢ocdopa M UX COEAUHEHUN
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U POochHOpPHBIX yn0OpeHuH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHue MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIeIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbI0 (BO3MOXKHO HCIOJb30BaHUE
BUICOMATEPHAJIOB), W3YYCHHE MOJETCeH KpPUCTAJUIMYECKHX pEHIETOK anmasza, Trpadwura,
¢ysepeHa, 03HAKOMIJIEHHE € MPOLECCOM a/ICOPOIIMM PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MTPOTUBOTa3a, MojyueHue, coOnpanue, pacrio3HaBaHUe M U3y4eHUEe CBOMCTB
YIJIEKHCIIOTO Ta3a, MPOBEICHUE KAYeCTBEHHBIX pEaKIui Ha KapOOHAT W CHJIMKAT-HOHBI H
U3ydeHHe NPHU3HAKOB WX TMPOTEKaHWs, O3HAKOMJICHWE C TPOAYKIHMEHW CHIMKATHOW



MIPOMBIIUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHele HeMeTalIbl U UX
COETUHEHUS.

MeTa/ibl M UX COeIUHEHUS

OO0111as1 XapaKTEpUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH X [TOJIOKEHUS
B [lepumoanueckoil cucreme xumuueckux siaeMeHToB . M. MenneneeBa u CTpoeHHs] aTOMOB.
Crpoenue MeramioB. Meramnueckas CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertauioB. DU3MYecKMe W XUMUYECKHE CBOMCTBA
MetauioB. O0mue crocoObl NoxydeHus: MetauioB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppos3uu. CmaBbl (CTaib, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXJAEHHUE B npupoje. Puznueckue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[I{erouHO3eMENBHBIE METAIUIBI MATHAN M KaIbLUI: MOJI0KEHKE B [lepruoanueckoii cucreme
xuMmudeckux 3nemeHToB . M. MenaeneeBa, CTpOE€HHE MX aTOMOB, HaXO0XXJICHUE B NPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusl M Kajlblivs. BakHelne cOeIuHEHHUs KalbIus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuueckoil cucreme xumudeckux siaemeHtoB [[. U.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux »saemeHtoB JI. .
MenzeneeBa, CTpOEHHE aToMa, HaXOKJeHUE B npupoje. Ou3ndeckrue 1 XMMHUYECKHE CBOWCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA KajbI[Usi M HATpUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KHUCIoposie  (BO3MOXKHO  MCIOJB30BAaHUE  BUJEOMATEpHUaliOB), IMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJNIb30BaHUE BUICOMATEPHUATIOB), UCCIeI0OBaHNE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIIEHNEe dKCIIEPUMEHTANIbHBIX 3a/1a4 IO
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemecTBa n MaTepuansl B IOBCEIHEBHOM >KM3HU 4e€JIOBEKa. be3onmacHoe MCIOIb30BaHUE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTPAIUs
BerecTs, ganee — [1JIK). Poib xumun B pereHun 5K0I0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTepUAIIbI).

Mesicnpeomemmuuie ceasu
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Peanu3anus MeXNnpeIMeTHBIX CBS3€H MU M3y4eHUH XMMHUH B 9 Kiacce OCYIIECTBIAETCS
Yyepe3 UCIOJb30BaHNe KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHATHI, TaK ¥ MOHATHUH, SBISIOMINXCS
CHCTEMHBIMH ISl OT/IEJIBHBIX MPEJAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO011me ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, KiaccupUKauus, IEepPUOJUYHOCTh, HAONIOACHUE, OHKCIIEPUMEHT, MOJCINPOBAHNUE,
U3MEpEeHNE, MOJIEIIb, SIBJICHUE, TIAPHUKOBBII 3 HEKT, TEXHOJIOTHS, MaTepUAIbI.

Owusmnka: Martepusi, aroM, OJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIHJ, H30TOIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DSJICKTPUYECKHHA 3apsAl, MPOBOJHHUKH, IOJIYIPOBOIHUKH,
JMAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHME BEIECTBa, a3,
pacTBOp, PACTBOPHUMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIABbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEPEHHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIE.

Buonorus: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU U  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM NO3WUTUBHBIX IIEHHOCTHBIX OPUEHTALMM U PACHIMPEHHE OIbITA JESITEIIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYUYHOMY
HACJCANI0, TOHUMAHUSA 3HAYCHUS] XUMHUYECKOW HAayKd B KU3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(OpMaIueld o MmepeoBbIX AOCTHXKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 oOIIeCcTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEACTABJICHUS] O COIMAIBHBIX HOpPMAaxX W MpaBUaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO MIOJIE3HOM,
yueOHO-UCCIEeI0BATENIbCKON, TBOPUYECKOM W JPYrMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACATEIHHOCTH MPHU BBHITIOJIHEHUH YYE€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBITIOJIHCHUH XHWMHMUYECKHX SKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOH AeaTelbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MIOBEICHHE U ITOCTYINKHU CBOMX TOBAPHUIIEH C MO3UIIMHA HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE UM  XHMMHUUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISIIOLIME OCHOBY JUIsS
MOHMMAaHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTABICHHS] 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHUS TIPUPOJIBI, B3AUMOCBS3SIX YEJIOBEKA C MIPUPOTHON CPeoi, O pOIM XUMHUH B MO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHUBBI, HAalpaBJICHHbIE HA IOJYyYEHHWE HOBBIX 3HAHUW MO XUMUH,
HEOOXOoauMBbIe Il OOBSCHEHUS HAONIOIaeMbIX TMPOILECCOB U SIBICHUMN, MMO3HABATEIBHOM,
WH()OPMAITMOHHON M YUTATEIICKON KYJIbTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIBHOW pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBIA 00pa3 >KW3HW, OCO3HAHMWE IIOCICACTBHH W HEMPUITHE BPEIHBIX IMPUBBIYEK
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(ymoTpeOneHus: ajaKorojisi, HAapKOTUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TpaBUI
0€30IaCHOCTH MTpU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuii 1 Tpyaa pa3mudHOro pojia, yBaKEHHE K
TPYLy U pe3yjbTaTaM TPYAOBOMU I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS PEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHUs C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHLCS B MPOdECCHOHATBHON CpeIE;

6) 9K0JIOrHYeCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MUCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBU OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYALUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIOEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOTy4YaeMble IPU U3YUEHUH XUMMH, J1JIs pEIIeHUs 3aj1a4,
CBSI3aHHBIX C OKpYXarolleld NPUPOJHON Cpelod, JUisl NOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
IIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX MpeAMETOB (pOpMHUPOBAThH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC yHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHMSI HCHOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOEHUU 3HAHUU:
PacKpBIBATh CMBICII XUMHUECKUX MOHATHH (BBIAENATH UX XapaKTEpHbIE IPU3HAKU, YCTAHABIMBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATUSMH), UCHOJb30BaTh MOHATHS JJs1 OOBSACHEHHs OTAEIbHBIX
(akTOB U SBJICHUH, BEIOUPATh OCHOBaHMS U KPUTEPUHU JUTSI KIacCU(UKAIIMN XUMUYECKHUX BEIIECTB
U XMMUYECKUX DPEaKIMH, yCcTaHaBIMBaTh MPUYUHHO-CIICJACTBEHHbIE CBSI3U MEXKIY OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PpaACCYKACHHUS (MHIYyKTHBHBIC, JETYKTHUBHBIC, MO aHAJIOTHH),
JIENIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHE MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATHUS (IMPEAMETHBIE U METAlPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Yy4eOHO-
MIO3HABATEJIbHBIX 3a/ad, C Y4E€TOM OTHUX MOJEIBHBIX NPEICTaBICHUNH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYae€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLIECCAX U SIBJICHUSIX.
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Ba3oBrble ucciaenoBareJLCKue AeiCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHl B KAUECTBE MHCTPYMEHTa IMO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

npuoOpeTeHNe OmbiTa 1O TUIAHUPOBAHHMIO, OPTaHM3allMd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M IPOIIECCca, CAaMOCTOSITEIBbHO TPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIUpOBaTh OOOOIICHWS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TUYHBIX BUIOB
1 (HOpM IIPEJICTABICHHUS, TTOJIyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
NPOTHBOPEYMBYIO U HEJIOCTOBEPHYIO HHPOPMAILIHUIO;

YMEHHUE PUMEHSTh Pa3IMUHbIC METObI U 3aIIPOCHI MPH TIOUCKE U 0TOOpE MH(OpMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
OTpEeACIEHHOrO THIA, MPUOOPETEHHE ONBITA B OOJIACTH HCIOJIL30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJb30BAHMS PA3TUUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/la4d HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh U aHAIU3UPOBATh B MpoIecce y4EOHOW M HMCCIICI0BATEIbCKOU
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBIE YHHBePCAIbHbIE YUeOHbI€E TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl MO3HABATEIIBHON JIEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 pPEe3yIbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOPHOTO OMbITA, JAOOPATOpPHON pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI Y9eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IMO3HABATEIILHON U
HCCIIEIOBATENLCKON NIeATEIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
o0IIMX MHTEPECOB U COTJIACOBaHMS MO3UIUHN (0OCYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
HITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPE/ICIICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENeNsTh en AeATeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOosee 3 (HeKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPENIOKESHHBIN aTOPUTM JHCTBUI MTPH BBIMOJTHEHUH 33/ 1aHUN
C y4éTOM TIONyueHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OIICHHBATh COOTBETCTBHUE IMOJTYICHHOTO Pe3y/IbTaTa 3asBJIICHHOH II€JH, YMEHHE HCIIOJIB30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, MPEIaraéMble B YCIIOBHH 3a/IaHU.
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INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pPE3YJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
0o0y4aromyMMHUCsT Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
npeaIMeTHOM o0nactu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAILIUSX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX HOHATHN: aTOM, MOJIEKYJa, XUMHUECKUN
9JIEMEHT, [MPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOIHAs U
HEOJIHOPO/IHAS), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIs1 XUMUYECKOTO 3IEMEHTa
B COGAUHEHMM, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
3IEKTPOOTPUIIATENILHOCTD, CTENICHh OKUCIICHUS, XUMUYECKas peakius, KiaccCupukanus
peaKIuii: peakiuu COeIMHEHUS, PEaKIIUN PA3I0KEeHHSI, peaKIIMi 3aMEeIICHHs, PeaKINU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK A(PPEKT peakuuu, siipo aToMa,
AJICKTPOHHBIA CJIOW aroMa, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HETOJIApHAs KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BellecTBa (MPOIIEHTHAsS KOHIIEHTPALIKs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HPUMEHSATH 3TH
MOHSITHS IIPH OMUCAHUH BEIIECTB M UX MPEBPAIICHU;

UCIONIb30BAaTh XMMHUYECKYID CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BeElIecTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHMSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAeNéHHOMY KJaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MEPHOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabmuuHyo ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moarpymnma (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Manaeie W OOdbIIHE TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMeoTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [I. Y. MenaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, OO0IIee YHCIO 3JIEKTPOHOB U
pacrnpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE TPUMEpaMHM  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKINI;
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MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KAa4eCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUIN B PA3JIUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUYETHI [0 YPABHEHUIO XMMUYECKOM peaKkuu;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 00001eHNe, CUCTeMaTH3alUI0, KIACCU(UKALIMIO, BBISIBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — Il M3Y4YEHHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIIMPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TIOCYyIOHM W J1TabOpaTopHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpalleHUs C BEIIECTBAMHU B COOTBETCTBHH C
HWHCTPYKITUSMU TI0 BBIIOJTHCHUIO 1a00paTOPHBIX XUMUYIECKUX OITBITOB IO MOJYUYSHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa W KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENEIEHHON MacCOBOM J0JIEN pacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIECHTHOCTb,
JEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCICHMS, XUMUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHe, OOpaTUMble M HeoOpaTHMBble pEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEakUuu, MpPeIelbHO JOMyCTUMas
koHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY JJISi COCTaBI€HHs (OpMya BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPHUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «nobouyHas mnoxarpynmna (b-rpynma)», manbie W OonblIve MEPHUOABI,
COOTHOCHTbH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOJUUECKOM Ta0InIIe, C YUCIOBBIMU

16



XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sAapa,
o0Iiee YuCio AJIEKTPOHOB U paclpeielieHue MX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o01IMe 3aKOHOMEPHOCTH B HW3MEHEHHM CBONCTB SJEMEHTOB W HX COCJAMHEHUI B
npezenax MaJibIX IepHUOJI0B U IIIABHBIX HOATPYII ¢ YYETOM CTPOSHHSI UX aTOMOB;
KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, M0 U3MEHEHUIO CTENeHEH OKHUCICHHUS XUMUYECKIX JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHEHU(PUYECKHE XUMUYECKHE CBOWCTBa
IIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUH;

COCTaBJISITh YPaBHEHUS 3JEKTPOIUTUYECKON TUCCOLMALMU KUCIIOT, HIeJIouel U COJeH,
MIOJIHBIE W COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKIAIONIMX ~ CYIIECTBOBAHME T'E€HETHYECKOW CBA3M MEXAY BElIeCTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIHMNA TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT WX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAMUTH PACUYETHI MO YPABHEHHIO XUMHUYECKON PEaKLny;

coOnrofaTh TMpaBuia TMOJb30BAaHUS XHMMUYECKOM TMOCynoi u  1abOpaTOpHBIM
00OpyIOBaHWEM, a TaK)Ke IMpaBHja OOpAIICHUS C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBIMOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB MO MOIYUYEHUIO U
coOMpaHHIo ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

IPOBOJUTH PEAKIMH, TTOATBEPIKIAIOIINE KAaYeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CWJIHKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HM3YUEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OIEPAIMH MBICIUTEIBHON JESITETbHOCTH — aHAJIU3 W CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIlUI0, BBISIBICHWE NPUIMHHO-CIIEICTBEHHBIX
CBsi3el — JUId W3Yy4YeHHs] CBOMCTB BELIECTB M XMMUYECKMX PpEaKIil, eCTeCTBEHHO-
Hay4YHBIE METObI IO3HAHUS — HAOIIOICHHUE, U3MEPEHNE, MOIETTUPOBAHUE, YKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).
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