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IHHOACHUTEJIBHAA 3AIIUCKA

IIporpamMMa 1Mo XMMHMH Ha ypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs COCTABJICHA HA OCHOBE TpPEOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOM
o0pa3zoBaTeNbHON MPOTPaMMbl OCHOBHOTO 00miero oOpasoBanus, npenctasieHHbx B PI'OC 00O, a Taxke Ha OCHOBE (enepalbHON pabodeid mporpaMmbl
BOCIIUTAHMS U C y4ETOM KOHLIEILIUH [TPEToiaBaHusl yueOHOro npeaMera « XuMus» B 00pa3zoBareibHbIX opranusanusax Poccuiickoit denepanum.

[Tporpamma mo XuMHH AaET MPEICTABICHHE O IIENAX, OOmIel cTpaTernu oOydeHUs, BOCIUTAHHUA M Pa3BUTHA OOYYarOIIUXCA CPEACTBAMHU y4eOHOTO
IpeaMeTa, yCTaHaB/IMBaeT 00s3aTesIbHOE MPEAMETHOE COJIepKaHKe, IIpelyCMaTpUBaeT pacpeeseHUe ero o KjaccaM M CTPYKTYpPUpPOBaHUE IO pa3zienaM U
TEMaM NpPOTrpaMMbl MO XHWMHH, OIpPENeNsIeT KOJIMYECTBEHHBIE M KAUECTBEHHBIC XAPAKTEPUCTUKH COJCPKAHUSA, PEKOMEHAYEMYIO IOCIIEAO0BATEIbHOCTD
U3YYEHUS] XUMHM C YYETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOIro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH oO0ydaromuxcs,
oIpeieNIieT BO3MOKHOCTH TPeAMETa ISl pean3auy TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTrpaMMbl HA YPOBHE OCHOBHOTO
obuiero oOpa3oBaHus, a TakXke TpeOOBaHMM K pe3yiabTaraM OOydeHUs XMMUU Ha YpOBHE IeJed H3ydyeHHs NpeAMeTa U OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATEIBHON JESTETLHOCTH 00YUYaIONIerocsi IO OCBOCHUIO YUEOHOTO CO/IePKaHMS.

3HaHue XMMUU CIYKUT OCHOBOM A1 YOpMUPOBaHMSI MUPOBO33pEHHs 00yUaroIIerocs, ero NpeJcTaBIeHUi 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BAXKHYIO
PO UrparoT GopMUpyeMble XUMHUEH TPEACTABICHUS O B3aUMOIIPEBPAIIEHUSAX SHEPTHHA U 00 SBOJIONUHU BEHIECTB B MPHUPOJIE, O MYTSIX PEHICHUS IIT00ATBHBIX
Ipo0JIeM yCTOMUMBOrO pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MMUIIEBOM U HKOJIOTUYECKOM 0e3011acHOCTH, TPOOIEM 3IpaBOOXPAHEHHUSL.

N3ydyeHue xumuu:

CIOCOOCTBYET peaan3alii BO3MOKHOCTEH Ul caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYPbI IUYHOCTH, €€ 001el U (PyHKIIMOHAIbHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHPOBAHME MBIIUICHUS W TBOPUYECKUX CHOCOOHOCTEH OOYyYaromMXcsi, HABHIKOB MX CAMOCTOSITEIIbHON Y4eOHOW AEATeNbHOCTH,
HKCIEPUMEHTATBHBIX M UCCIIEA0BATENILCKUX YMEHNUH, HEOOXOMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B IPOPECCUOHATILHOMN 1€ TEIbHOCTH;

3HaKOMHUT CO CIEHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3MVIAJAa HAa €IUHCTBO TPUPOABI M YEIIOBEKA, SBIISETCS
OTBETCTBEHHBIM 3TANOM B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCs;

CTOCOOCTBYeT (POPMHUPOBAHHMIO I[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K TPUPOZAE, K YEIOBEKY, BHOCHUT CBOH BKJA] B
9KOJIOTHYECKOE 00pa3oBaHue 00YyYaIOLINXCS.

JlaHHBIC HampaBJIeHUS B OOYYEHUM XHUMHH OOECIICYMBAIOTCS CHENU(UKON comepkaHHsi yd4eOHOTO IMpenMeTa, KOTOPBIA SIBISETCS TeNarorndecKu
aJlanTUPOBAHHBIM OTpa)keHHEM 0a30BOIl HaAyKH XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHMs OPUEHTHPOBAH HA OCBOCHUE OOYYAIOUIMMHCS CHCTEMBI MEPBOHAYAIBHBIX TOHSATHA XHMUH,
OCHOB HEOPTaHWYECKON XMMHU U HEKOTOPBIX OTJENIBHBIX 3HAUUMBIX TOHATUI OpraHMYecKoi XUMHUH.

CtpykTypa copepskaHUsl MPOTpaMMBbl MO0 XUMHH C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOTrO Mojaxoaa K e€ m3ydeHuro. CopepikaHue CKIIAIBIBACTCS W3
CHCTEMBI MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIECTBE M CHCTEMBI MOHATUH O XUMHUYECKOW peakiuu. O0e 3T CUCTEMBI CTPYKTYpHO OPraHM30BaHbI MO
MIPHUHITUITY TIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHYECKUX MPEICTABICHHIA Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHUS O CTPOCHUH aTOMa U XUMHUECKOU CBA3H;

— MPENICTABICHUH 00 AIIEKTPOIUTHIECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.
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Teopernueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIUPUYECKH MOJYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyromy, BBIIOJHSS (PYHKIMH OOBSICHEHUS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TOTyYCHHS
U3y4aeMbIX BEIECTB.

OcBoenne MporpaMMsl MO0 XUMHH CIIOCOOCTBYET ()OPMHUPOBAHUIO MPEJICTABICHHUS O XUMHUUECKOW COCTABISIONICH HAyYHOW KapTUHBI MUPA B JIOTUKE €&
CUCTEMHOM IIPUPOJIbI, IEHHOCTHOI'O OTHOLICHHS K HAYYHOMY 3HAHUIO MU METOJIaM IIO3HAHUs B Hayke. 3yuyeHue XUMHUM IPOUCXOJUT C MPUBJICYECHN EM 3HAHUN
U3 paHee U3YYCHHBIX YUeOHBIX peamMeToB: « OKkpyxkaromuid mupy, «buonorus. 5—7 kinacce» u «dusnka. 7 Kimacey.

ITpu U3ydeHUu XMMUU OPOMCXOJUT (POPMHUPOBAHUE 3HAHMM OCHOB XMMMUYECKOW HAayKH Kak 00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKO N
JEeSATEIbHOCTH YeIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIBTYpHl. 3a/1aua y4eOHOTO IpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI X UMHUECKUX
3HaHUI — BaXHEHIIMX (PAKTOB, MOHATUHN, 3aKOHOB M TEOPETUYECKUX MOJI0KEHUH, JOCTYIHBIX 0000LIEHNH MUPOBO33PEHUYECKOr0 XapaKkTepa, A3blka HayKH, B
NpUOOLICHNN K HayYHBIM METOAAM MTO3HAHMS MPH U3YyUYCHNUHU BEIIECTB U XUMUYECKHUX PEaKlui, B (JOPMUPOBAHUH M PA3BUTUH TIO3HABATEILHBIX YMEHHUN U UX
IPUMEHEHUH B Y4eOHO-IIO3HABAaTEIbHONM U y4eOHO-HCCIEN0BATENbCKOM JesTeIbHOCTH, OCBOCHUU MpaBUJ 0Oe30IacHOro oOpalleHHs C BelleCTBaMH B
ITOBCEJHEBHOM KU3HH.

ITpu n3yyeHnn XMMHUU Ha YPOBHE OCHOBHOI'O 0011[ero 00pa3oBaHUs BaXKHOE 3HAYCHHE IPUOOPEH TaKue LEH, KaK:

— ¢opMHpOBaHNE UHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHSATHIO PEUICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSAIOLIUMCS YCIOBUAM KU3HH;

— HaIpaBJICHHOCTh OOYy4YeHHUS HAa CUCTEMAaTHYECKOE IPHUOOILEHHE OOYyYarOIIMXCS K CAMOCTOATEIbHOW I03HABATEIbHOW JEATENbHOCTH, HayYHBIM
METOAaM NO3HAHUs, POPMUPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIIOBHM, CHOCOOCTBYIOUIMX MPUOOPETEHHIO OOYYAIOUIMMHUCS OIBITa PAa3HOOOPAa3HOW NEsITeIbHOCTH, MO3HAHUS M CaMOIO3HAHW,
KJTIOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIETEHIIMI ), UMEIOLINX YHUBEPCAIbHOE 3HaUCHUE /TSl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opMupoBaHue oOmeH (YyHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH, B TOM YMCJIE YMEHUH OOBACHATh U OIICHUBATh SBJICHUSA
OKpY’KaIOIIEero MHUpPa, MCIOJIb3Ysl 3HAHUS U ONBIT, MOJTY4YEHHBIE NMPH U3yYEHUM XUMHH, PUMEHATh WX IPU pelIeHUH MpoOJieM B MOBCEAHEBHOM KM3HU U
TPYZIOBOM JEATENBHOCTH;

— ¢opmupoBaHHe y OOYyYalOIIMXCS TYMAHUCTHUECKUX OTHOULICHUH, MOHMMAaHMS LIEHHOCTH XMMHUYECKHUX 3HAHUM A7 BBIPAOOTKH HKOJOTHYECKH
11e1ec000pa3HOro MOBEACHUS B ObITY U TPYIOBOM JESTEILHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbS M OKPY’KaIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMHU K OOYYEHHIO, CLIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOEHHs OOIEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPABIEHHOCTH JAIbHEUIIET0 00yUYeHUsl.

OO11ee yncno yacoB, OTBEAEHHBIX /IS U3yUSHHsI XMMHUU HA YPOBHE OCHOBHOT'O 00111ero o0pa3oBaHusl, coctanisieT 136 yacos: B 8 kinacce — 68 vacos (2
yaca B HEZIeI0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHBIE XUMHYECKHE TOHATHS

IIpenmer xumun. Pons XuMun B kM3HM YeaoBeKa. XMMHMs B CUCTEME HayK. Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATpEeraTHOE COCTOSHUE
BeniecTB. [loHsTHE O METOAAX MO3HAHMS B XMMHHU. UncThIe BemecTBa U cMecu. CriocoObl pa3jiesieHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 2JIEMEHTBI. CUMBOJIBI XUMUYECKUX AIEMEHTOB. [IpocThIe U c0XKHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckasi ¢opmyia. BaneHTHOCTb aTOMOB XMMHYECKHX 3JE€MEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa BemlecTB. OTHOCHTENbHash aTOMHAas Macca.
OTtHOcHTeNnbHAs MOJIEKYJISIPHAA Macca. MaccoBasi 10JIsl XMMUYECKOIO 2JIEMEHTA B COCJUHCHHH.

KonnuectBo BeniectBa. Monbs. MoinsipHas Macca. B3auMocBsI3b KOJIMYECTBA, MacChl U Uncia CTPYKTYPHBIX €IMHULL BemecTBa. Pacuérsl no gopmynam
XUMHYECKUX COCTUHEHUM.

du3nyeckue M XUMHUYECKHE SIBICHHUA. XUMHUYECKass peakiuss M €€ IMpU3HAKU. 3aKOH COXPAHEHMs] MacChl BEIIECTB. XHUMUYECKUE YpaBHEHUS.
Knaccugukanus XuMiuueckux peakuuil (CoeTuHeHns, pa3aokKeH s, 3aMeLeHHsI, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XMMMUYECKOW MOCYJ0M, IpaBuiIaMu paboThl B JabopaTopuu M npuéMamu oOpalieHus ¢ JabopaTOpHBIM 000pYIOBAHUEM, U3yUCHHE U
onucaHue (U3NYECKUX CBOWCTB 00pa3llOB HEOPraHWYECKUX BEILECTB, HaOMIOJeHHE (QU3NYecKuX (IUIaBIeHUE BOCKA, TasHUE JIbJa, PACTUpaHHE caxapa B
CTYIKE, KUIIEHUE U KOHJCHCAIUS BOJbI) U XUMHUECKUX (TOpEeHHEe CBEYH, MPOKATUBAaHUE MEIHOW IPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCIOTON) SBJICHUMH,
HaOJIOZICHNE W ONKMCAHUE MPHU3HAKOB NMPOTEKAHUS XMUMHUYECKHX peakiuii (pa3iokeHHe caxapa, B3aMMOACWCTBUE CEPHOW KHUCIOTHI C XJIOPUIOM Oapwus,
pasnoxenue runpokcuaa menu (II) mpu HarpeBanuu, B3aumopencTBHe kene3a ¢ pactBopoM cosd menu (II), nzydyenue cnocoOoB pasaeneHus cMeceil: ¢
MIOMOUIbI0 MarHuTa, (UIbTPOBAaHUE, BbIMApMBAHUE, JUCTHIULALMS, Xpomarorpadus, MpoBelIeHUE OYMCTKH MOBAapEHHOM COJM, HAONIOJIEHHWE U ONHCaHHE
Pe3yJIbTaTOB MPOBEICHUS OIbITA, MWIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHMs MacChl, CO3/1aHUe MOJIEIeH MOJIEKYJ (LIapOCTEPKHEBBIX).

BaskHeiiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razoB. Coctas Bo3nyxa. Kucnopon — anemeHT u npocroe BelecTBo. HaxoxaeHne kuciaopoaa B npupoae, Gpusnueckue 1 XuMU4ecKue
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucinopoga. CrnocoObl MOJydeHHUs KUCIOpoJa B J1a0OpaTOpuu M HPOMBINUIEHHOCTH. KpyroBopot
Kuciaopoaa B npupoze. O30H — aoTponHast MOAU(UKALUS KUCIOPOa.

TemioBoil a3 ekt XuMuYeckol peakliuy, TEPMOXUMHUYECKHE YPaBHEHUS, IK30- U SHJIOTEPMUYECKHE PeaKkIK. TOIIMBO: Yrojab U MEeTaH. 3arpsi3HeHne
BO3/yXa, YCHJIEHUE TAapHUKOBOT0 3 deKTa, pa3pylieHHe 030HOBOTO CJIOSL.

Bogopon — anemeHT u mpoctoe BemlecTBo. HaxokaeHue Bopopoaa B Hpupone, (PU3MUECKHEe W XUMHYECKHE CBOWCTBA, NMPUMEHEHHE, CIOCOObI
nostydyeHus. Kucnorsl u comnmu.

Mosipablit 00b€M Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBoiicTBa Boxabl. Boma kak pactBoputenb. PactBopsl. HachlllieHHBIE M HEHACBHIIEHHBIE PacTBOPBI. PacTBOPUMOCTBH BELIECTB B BOJIE.
MaccoBast 107151 BellecTBa B pacTBope. XUMHUUYECKHEe CBOMCTBA BoAbl. OcHoBaHMs. Poib pacTBOpPOB B MpHpoOJE U B )KM3HHU deloBeka. KpyroBopor Bojabl B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOL.



Knaccudukanusa neoprannueckux coenuHeHuil. Oxcunabl. Knaccuduxamnus okcuaoB: cosieoOpasyroiie (OCHOBHBIE, KUCIOTHBbIE, aM(pOTepHbIE) U
HeconeoOpazyromue. HomeHnkiatypa okcumioB. @u3ndeckie U XUMHUECKHUE CBOMCTBA OKCUIOB. [loirydeHne okCumoB.

OcHoBanus. Kiaccudukanus ocHoBaHMI: MIETOYN U HEpacTBOpUMBbIe ocHoBaHMs. HomeHkaTypa ocHoBaHuil. du3nueckue U XMMHUYECKHUE CBOICTBA
ocHOoBaHMi. [TonyueHne OCHOBaHU.

Kucnotsl. Knaccuduxanus xkucinor. Homenknatypa kuciot. @usndeckie 1 XuMU4ecke cBoricTBa kuciot. Psy aktuBHocT metauioB H. H. bekerosa.
ITonmyuyenue KucioT.

Conu. Homenkiarypa coseil. dusznueckue U XuMrU4eckue cBoicTBa cotied. [lomydyenue comnen.

['eneTnueckast CBsSI3b MEXKIYy KilacCaMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEICIICHUE COACPKAHUS KHUCIOpOJa B BO3AyXe, IOJMy4YEeHHE, COOMpaHHE, paclo3HABaHHME M HM3YyYEHHE CBOMCTB KHUCIOpPOJA,
HaOII0/IeHNE B3aMMOJICHCTBHSI BEIIECTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHHMSI M MPEKpaIleHus ropeHus (moxapa), 03HaKOMIJIEHHE ¢ 00pa3liaMu OKCHIOB
U ONMCAHUE UX CBOWCTB, MIOJIy4€HUE, COOMPAHUE, PACIIO3HABAHUE U N3YUYEHHUE CBOMCTB BOJOpOAa (FrOpEeHHE), B3auMoieiicTBIE Bojlopoaa ¢ okcuaoMm meau (II)
(BO3MOYKHO MCMOJIb30BaHUE BUICOMATEPHUAIOB), HAOIIOACHHE 00Pa3IOB BEIIECTB KOJUYECTBOM | MOIIb, HCCIEeI0BAaHUE OCOOCHHOCTE PacTBOPEHUS BEIIECTB
C Pa3IMYHOW PACTBOPUMOCTBHIO, IMPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHUE BOABI C
MeTaJyIaMH (HaTpUeM U KaJbIueM) (BO3MOXKHO HCIOJIb30BaHNE BUICOMATEPHAIOB), HCCIeI0BaHNnEe 00pa3li0oB HEOPTraHUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOJI0ICHNEe WM3MEHEHHsI OKPAacCKM WHAMKATOPOB B PAcTBOpAax KHCJIOT M INENOYeH, m3ydeHue B3ammojeiictBus okcuma menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KACJIOT C METaNIaMH, PEaKIUi HEeUTpaiu3alni, MOJyuYeHNe HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOI'O METaJljla JPYTUM U3 pacTBOpa COJIH,
pelieHre SKCIepUuMEHTaIbHBIX 3a/1a4 10 TeMe «BakHeilre Ki1acchl HEOPraHUYECKUX COCTUHEHUID.

Iepuoanuecknii 3akoH u Ilepuoanmyeckas cucrema xummdeckux iemMeHToB . . MenpeneeBa. CtpoeHue atomMoB. XUMHYECKAsl CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[TepBbie MOMBITKH KIacCU(DUKAIIMM XUMUYECKUX 371eMEHTOB. [IoHSITHE O Tpymnmax CXOJHBIX AJIEMEHTOB (IEIOYHbIE U IIETOYHO3EMENbHBIE METAIIBI,
rajloreHbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCU/IBI U THIPOKCH/IBI.

[Tepuoanueckuii 3akoH. [lepmomudeckas cuctema xummudeckux siaemeHToB J[. M. MenneneeBa. KopoTkonepuoanas u JIMHHONEPUOAHAS (HOPMBI
[Tepuoanueckoit cucrembl xuMuueckux 3neMeHToB . . Menneneesa. [lepruoasl u rpynnbl. @U3HYECKHI CMBICT MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U
TPYIIIIBI 3JIEMEHTA.

Crpoenue atromoB. CoctaB aToMHBIX siep. M3oTombl. Dnexktponsl. CTpoeHHE 3JEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoanueckoit cucremsl /. . MeHnneneeBa. XapakTepUCTUKAa XUMHAYECKOTO AJIEMEHTA 10 €ro nosiokeHuto B Ilepuoanueckont cucreme /1. I. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaINyCca aTOMOB XUMHYECKUX 2JIEMEHTOB, METAUIMYECKUX U HEMETAJUIMUECKUX CBOWCTB 10 TPYIITIaM U MIEPUOIAM.

3nauenue Ilepumonuueckoro 3akona u Ilepumonnueckoil cuUCTeMbl XMMHUYECKHX 3JIEMEHTOB Uil pa3BUTHs Hayku W npaktuku. . V1. MengeneeB —
Y4YEHBIA U TPAKIAHNH.

Xumuueckas cBsi3b. KoBaneHTHast (TOsipHasi U HEMOJISIPHAs) CBSI3b. DNEKTPOOTPHUIIATETLHOCTh XUMUUECKUX dTIEMEHTOB. lOHHas CBA3b.

Crenenp okucienusi. OKUCIUTEIHHO-BOCCTAHOBUTEBHBIE peakiuu. [Iporiecchl OKUCIeHns 1 BOCCTaHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:



u3ydyeHue oOpa3loB BEIIECTB METAJIOB U HEMETAJUIOB, B3aMOIECUCTBHUE THIPOKCH A [IMHKA C PACTBOPAMH KHCIIOT U IIEJI0Yei, MPOBEICHUE ONbITOB,
WJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKlnil (ropeHre, peakiiuy pa3oKeHHs], COSTUHEHNUS ).

Meostcnpeomemmnvwie ceasu

Peanm3amnust MEXIIPEIMETHBIX CBS3€H MPU M3yUYEHUW XUMHUHM B 8 KIIACCE OCYIISCTBIISICTCS Yepe3 HMCIOIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U MMOHATUH, BJSIOIINUXCA CUCTEMHBIMU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBeHHO-HAYUYHBIC MOHSATHUS: HAyYHBIH ()aKT, TUIOTE3a, TeOpHs, 3aKOH, aHAIHN3, CUHTE3, KiIacCH(UKAIUs, ePUOAUIHOCTh, HAOIIOICHHE,
9KCIIEPUMEHT, MOACIMPOBAHNE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SJICKTPUUECKUN 3aps]l, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, ra3, (hu3nuecKue BeJIMUUHbI, eUHHUIIBI H3MEPEHHsI, KOCMOC, TUTaHEeThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPaAJIbl, TOPHBIE TTOPO/IbL, TOJIE3HbIE HCKOMIAeMbIe, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peaKus

[Tepuonnueckuit 3akon. [lepuoamnueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIMs, KAJIbLUA U UX COCIUHEHHUI B COOTBETCTBUU C MOJIOKEHHUEM 31eMeHTOB B [lepuonnueckoi
CUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BewiecTBa: BHJbl XMMHYECKON CBsI3U. THIBI KPUCTAUNIMYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAJUIMYECKOU
PEIIETKY 1 BUJIa XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHUX BEHIECTB. XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3TUYHBIM KIIacCaM HEOPTaHUYECKUX
COCIMHEHHH, TeHETUYECKAs CBSI3b HEOPTAHMYECKUX BEIIECTB.

Knaccudukanus XUMAYECKUX PEAKIN MO pa3IuYHBIM MpU3HAKaM (TI0 YUCTY M COCTaBY YYAacTBYIOIIMX B PEaKIMH BEHIECTB, MO TEII0BOMY d(hdekTy,
M0 WM3MEHEHUIO CTETEHEeW OKUCIEHUS XMMHYECKUX DJIEMEHTOB, MO OOpPaTHMOCTH, MO YYACTHIO KaTalau3aropa). JK30- M SHIOTEPMUUYECKHE PEaKIIHH,
TEPMOXHUMHUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctu Xxumu4eckoil peakiuu. [loHaTHe 00 00paTUMBIX M HEOOPATUMBIX XMMHYECKUX peakiusx. [loHsATHE O TOMOTEHHBIX H
reTeporeHHbIx peaknusax. [lonstue o karamuze. lloHsTme o XxuMuueckoMm paBHOBeCHMH. (DAaKTOpHI, BIUSAIOIIME HA CKOPOCTh XHMHUYECKOM pPEaKkUUh H
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMK, OJIIEKTPOHHBINM OalaHC OKUCIMTEIbHO-BOCCTAHOBHUTENbHOU peakiuu. CocTaBieHHE YpaBHEHUUN
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C UCIIOIh30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopus >ME€KTPONUTHUECKON AUCCOLMALIMKI. DIEKTPOJIUTHI U HEINEKTPOIUTHl. KaThoHbI, aHMOHBL. MeXaHu3M JUCCOIMAIIMU BEIIECTB C Pa3InYHbIMU
BHJIaMH XUMHUUYECKOHU cBsi3u. Ctenenp nuccornuanui. CHIIbHBIC U CIa0bIe SJIEKTPOIHUTHI.

Peakunu noHHOro 0OMeHa. Y CIOBUS IPOTEKAHUS PeaKIHii HOHHOTO 0OMEHa, TIOJTHBIE U COKPAIEHHBIE MOHHBIE YpaBHEHHS peakiuil. CBOHCTBA KUCIIOT,
OCHOBaHHH M COJIEH B CBETE MPEACTABICHHUI 00 JIEKTPOIUTHIECKOM aucconnanun. KauecTBeHHbIE peakiii Ha HOHBI. [[oHSITHE O THAPOIU3E CONEH.

Xumuueckuit 3xcnepumenm:



O3HAaKOMJIEHHE C MOJESIMU KPUCTAIUTMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJJIOB U HEMETAJJIOB (rpaduTa U anMasa), CJI0KHBIX BEUIECTB
(xnopuaa HaTpus), UCCIIEAOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEAKLIUU OT BO3/ICHCTBHS Pa3InYHBIX (DaKTOPOB, UCCIIEIOBAHHUE HIIEKTPOIPOBOAHOCTH
pPacTBOpPOB BEIIECTB, Ipolecca IUCCOLMALMU KHCIOT, MIeloueid U cojeil (BO3MOXHO HCIOJb30BaHHE BUIEO MaTEpHUaOoB), MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX TIPU3HAKK TMPOTEKAHWS pPeaKkuii HOHHOro oOMeHa (oOpa3oBaHME oOcajika, BBIICICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHue, peakiuu pa3ioxKeHus, COeIUHEHNS ), pacCliO3HAaBaHUE HEOPTaHUYECKUX
BELIECTB C IOMOILIbIO0 KAUECTBEHHBIX PEAKLUN HA MOHBI, PEILIEHUE 3KCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmeTasibl M X COeAUHEHUS

OOmiast xapakTepucTuka rajnoreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe CTENeHN OKucieHus. CTpoeHne u (pU3NUECKUe CBOMCTBA MPOCTHIX
BELIECTB — rajJoreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMEpe XJopa (B3auMOJEHCTBHE C MeTalllaMd, HeMeTajlaMu, mieiaodamu). XsopoBoaopos. ComnsHas
KHMCJIOTA, XMMHYECKHE CBOMCTBA, IIOJIy4YEHHE, IIPUMEHEHHE. [[eficTBHE XJopa M XJIOPOBOJOPOJA HAa OPraHM3M 4YelIoBeKa. BakHeWlnue XJIOpUABI U UX
HaxO0JICHUE B IIPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTereHU OkucieHus. CTpoeHune W (Qpu3MuecKue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA U CEPbl. AJIIOTPONHBIE MOAU(HUKAIINN KUCIOPOJIa U cepbl. XMMUYECKUE CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢dusnveckne M XUMHUECKUE CBOicTBa. OKCHIBI Cepbl KaK MpPEACTABUTENIM KUCIOTHBIX OKcHIOB. CepHas KuCIOTa, GU3NYECKHEe U XUMHUYECKHE CBOMCTBA
(obmuMe Kak mpecTaBUTENs Kiacca KHCIOT U crenuduyeckue). XUMHUECKUE Peakiuy, JiexkKallue B OCHOBE MPOMBIIUIEHHOTO Coc0o0a MONTy4eHHus] CEpHON
KUCIOTHL. [Ipumenenue ceproit kucioTel. Cov CEpHOU KUCIIOTHI, KaueCTBEHHAs peakius Ha cyibdar-uoH. Haxoxnenue cepsl U €€ COeIMHEHUI B IPUPOJIE.
XUMHUYECKOE 3arpsi3HEHHE OKPYXAloMIel Ccpelbl COSAUHEHHSIMH cephl (KUCIOTHBIE JIOKIHW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[IPEI0TBPALLECHUSI.

OOmiast xapakrepucTuka 31eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHHM OKHUCIEHHUs. A30T, paclpoCTpaHEHHE B
npupoje, gusmueckue M Xumuueckue cpoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (pU3MYeCKMe M XUMHUYECKHE CBOMCTBA, MOIYy4YEHHE U
npuMeHeHre. CoiaM aMMOHMS, UX (U3HUECKUEe U XMMHMYECKHe CBOWCTBa, MpuMeHeHHe. KauecTBeHHas peakuus Ha MOHBI aMMOHMs. A30THas KHMCIOTa, €€
noyyyeHue, (Qpu3nyeckne M XMMHUUYECKHEe CBOMCTBA (OOIIME Kak MpPEICTaBUTENs Kiacca KUCIOT U crnenududeckue). Mcmonp30BaHe HUTPATOB U COJIEH
aMMOHHMSI B KaueCTBe MHUHEpAJIbHBIX yI0OpeHHH. XUMHUYECKOe 3arpsi3HEHHE OKpYXKarollled Cpelbl COeNMHEHUSIMU a30Ta (KUCIIOTHbIE J0XKIH, 3arpsi3HEHHE
BO3/1yXa, MOYBBI U BOA0EMOB). Pochop, amtoTponHsle Moaudukanuu gocdopa, puznueckue u xumudyeckue cpoiictsa. Oxeun pocdopa (V) u docdophnas
KHCJI0Ta, (PM3NYecKre U XUMHUECKUE CBOICTBa, nonydenue. Vcrnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX y100pEHUH.

O6mrast xapaktepuctuka d3jaeMeHTOB [VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIE CTETICHU OKUCIEHUA. YTJEpPO, aJUIOTPOITHBIE
MOJU(UKAIMH, PaCIPOCTPAaHEHUE B NpUpPoAe, PU3NUECKUEe U XUMHUUECKue cBoicTBa. AncopOuus. KpyroBopot yriepona B npupoae. Okcusl yriepoja, ux
¢u3nyuecKkne U XUMHUYECKUE CBOMCTBA, JEMCTBHE HA KUBbIE OpPraHU3MBbI, MOJIYYEHHE W MPUMEHEHHE. DKOJIOIMYeCKHe MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yriepoza (IV), runoresa rimobaibHOro MOTEIJICHUS KJIMMaTa, MapHUKOBBINA 3¢ (ekT. YTosbHas KUCIOTa U €€ COoNu, UX (pu3nyeckre 1 XMMHUYECKHue CBOMCTBA,
nojiyueHue u npuMmeHenue. KauecTBeHHas peakuus Ha KapOoHaT-uoHBI. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OpPraHMYECKUX BELIECTBAX KakK O COEIMHEHHUAX yriepojaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TNINLEPHH, YKCYCHas
kuciota). [IpupojHble MCTOYHHKH YTIEBOAOPOAOB (yroib, MPUPOIHBIN Tra3, HE(PTb), MPOAYKTHl HX NepepaboTKu (OEeH3MH), UX pOJib B OBITY H



MpOoMbIIIIeHHOCTH. [loHsATHE 0 OMOMOrHYecKy BaXKHBIX BEIIECTBAX: )KHpax, OesikaX, yrieBoJax — M UX POJIM B JKU3HU YelloBeKa. MarepuanbHOe eIUHCTBO
OPraHMYEeCKUX U HEOPraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢pusznueckue u XMMHYECKHUE CBOMCTBA, oJyueHue u npuMmenenue. Coenunenus kpemMuus B npupoze. OOuiue npeacraBieHuss 00 OKcuae
kpemuusi (IV) u kpemHueBoit kucnore. CUIMKATBI, UX KCIOJIL30BAaHUE B OBITY, B MPOMBIIUICHHOCTA. BakHEWIINE CTPOUTENBHBIE MaTEpHUAIbl: KePaMHUKa,
CTEKJIO, [IEeMEHT, O€TOH, kene300eToH. [IpobieMbl 6€30macHOr0 NCIOIB30BaHUS CTPOUTENBHBIX MAaTEpUAIOB B MOBCEIHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3l0oB HEOPraHUYECKHX BEIIECTB, CBOICTB COJITHON KHCJIOTHI, IPOBEJCHHE KAaUueCTBEHHBIX PEaKlUi Ha XJIOPHUI-HOHBI U HaOIIOJCHHE
MPU3HAKOB WX MPOTEKAHUs, OMBITHI, OTpakaromme (HU3MUEeCKHe U XUMUYECKHUE CBOWCTBA TaJOT€HOB W WX COCIWHEHUH (BO3MOXHO HCIOJIh30BAHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C OO0pa3lamMu XJOpUAOB (TaJIOTEHUOB), O3HAKOMJIEHHE ¢ oOpasnaMu cepbl U €€ COeNMHEHUSMU (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEpPHAIIOB), HAOJIIOJEHUE TMpollecca OOyriMBaHUS caxapa IOJ JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3Y4YCHHE
XUMHYECKUX CBOMCTB pa30aBIEHHOW CEpHOM KHUCIOTHI, MPOBEJICHHE KAYECTBEHHON peakIMu Ha cyib(paT-UOH U HAONIOJCHUE MPHU3HAKa €€ MPOTEKaHMUS,
O3HaKOMJICHHE C (DM3MYECKMMH CBOWCTBAMHU a30Ta, ¢ocdopa M MX COSAMHCHUU (BO3MOXKHO HCIOJIB30BAaHWE BHUCOMATEPHAIIOB), 00pa3llaMH a30THBIX U
dbochopHbIX yr1oOpeHHii, monyyeHue, coOupanue, paco3HaBaHUe U W3Y4YEHHE CBOMCTB aMMHaKa, MPOBEACHHE KaueCTBEHHBIX PEaKIMil HA MOH aMMOHUS U
dbochar-noH M U3yUYCHHE MPHU3HAKOB WX NPOTCKAHUS, B3aMMOJCHCTBHE KOHIICHTPHUPOBAHHOW Aa30THOM KHCJIOTHI ¢ MEIbI0 (BO3MOXXHO HCITOJIb30BAaHUE
BUJICOMATEPHAIIOB), U3yYEHHE MOJeNIeld KPUCTATMYECKUX PEIIETOK anMasa, rpadura, dymiepeHa, 03HaKOMIIEHHE C MPOLECCOM aJcOPOLMH pacTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOra3a, MoJIydyeHHe, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB YTIIEKUCIIOTO T'a3a, IPOBEACHUE
KAueCTBEHHBIX peakluii Ha KapOOHAT W CHJIMKAT-MOHBI M U3yYEeHHWE NPHU3HAKOB UX TMPOTEKAHMs, O3HAKOMIIEHHE C TMPOMYKIHEH CUIMKATHON
MPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TemMe « BakHeme HeMeTaJluIbl U UX COEAUHEHHUS.

MeTaniibl M UX COCAUHEHUS

OO6mrast XapaKTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHHMH MX MOJIoKeHUs B [lepuoandeckoil cucteme xumudeckux sinementon . U.
MenaeneeBa u crpoerusi aromoB. CTpoeHue MeTauioB. Meramnnueckas CBsi3b M METaUIMYeCKas KPUCTaJUIMYecKas pPemeérka. DIEKTPOXUMHUYECKHUN psij
HarnpspDKeHUH MeTauioB. OU3NYecKrue U XUMUYECKHUE CBOMCTBA MeTaJIoB. O0IIMe crmocoOs! morydeHus: MeTauioB. [loHATHE 0 KOPPO3HH METAIIIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTaib, YyTryH, JIOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIICHHOCTH.

[Ilenounble metamibl: nosnokeHue B Ilepuogumueckoil cucreme xumuueckux sneMeHToB [[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HAXOXICHHUE B
npupojae. Puznueckre U XMMHUYECKHE CBOWCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIBI U THIPOKCHU]IBI HATpUs U Kanud. [IpiMeHeHne menoYHbIX MEeTalIoB
Y UX COETMHECHUM.

[IlenoyHo3eMenbHbIE METAJIIBI MATHUM U KaJbLWW: 1OJI0KeHUE B [lepuoauueckoii cucreme xumuueckux aneMeHToB [[. M. Menneneesa, crpoeHne ux
aTOMOB, HaxOXJieHHe B npupoje. Ousndeckne u XMMUYECKHE CBOMCTBA MAarHUs W Kaiblus. BakHelme coeMHEHUS Kamblus (OKCHUJI, THAPOKCH/, COJIH).
JK&cTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nonoxkenne B Ilepumomndeckoi cucreme xumuyeckux sneMeHToB J[. M. MeHneneeBa, CTpoeHHE aToma, HaXOXKJECHHE B MPHUPOJIE.
duznyeckue U XUMHUYECKHE CBOMCTBA amOMUHUSA. AMGBOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTFOMUHUS.

Kenezo: monoxenue B [lepnonnueckoit cucreme xumMuuecknx anemeHToB J[. . MenzaeneeBa, ctpoeHne aTtoma, Hax0KJI€HHE B pupoie. Puzndeckue n
XUMHYECKHE CBOMCTBa kene3a. OKCuabl, TuAPOKCUab! U comn xkenesa (1) u xenesa (II1), ux coctas, cBoWCTBa U OTyUYEHHE.

Xumuueckuii IKcnepumenm:



O3HAaKOMJIEHHE ¢ oOpa3laMM METalJIOB M CIUIABOB, MX (DPU3MUECKUMM CBOWCTBAMM, M3Y4YEHHE PE3YJbTATOB KOPPO3MHM METAJJIOB (BO3MOYKHO
MCTOJb30BAaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJbIMsl U HATPHUS C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB JKECTKOM BOBI, IIpOLiecca FOPEHMsl JKejle3a B KUCIOopoe (BO3MOYKHO HMCIIOJIb30BaHUE BUAECOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAKIMi Ha WOHBI: MarHus, KajbIus, anroMuHus, 1uHka, xkeme3a (II) u xemeza (II), meam (II), HaOmromeHue W OMHUCAaHUE IMPOIIECCOB
OKpAaIllMBaHUs JIAMEHU HOHAMU HATPHUs, Kalus U KanbLus (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPHUAIIOB), UCCIIEOBaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHIA
QIIOMHMHMS U THIPOKCH/IA IUHKA, PELIEHHE SKCIIEPUMEHTAIBHBIX 3aja4d 110 TeMe « BaykHelre MeTaibl U UX COeAUHEHUS».

XuMHUSA U OKPYKAKOIIasi cpeaa

BemiectBa 1 Marepuanbl B MOBCEIHEBHOW KU3HH 4elloBeKa. be3onmacHoe MCIob30BaHUE BEHIECTB M XUMHUECKUX peakuuii B ObiTy. IlepBas momoinb
IIPY XUMUYECKHUX OJKOTax U OTPABICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karoulel cpenpl (MpenenbHas AONycTHMas KOHIEHTpauus BemiecTB, fganee — [I/IK). Ponp xumuu B pemieHuu
HKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKCnepuUMenm:

u3ydeHue oopas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, IOJIUMEPHBIE MATEPHUAJIbI).

Meoswcnpeomemmnwie ceasu

Peanunzanus MexnpeaMeTHBIX CBsi3eH NMPH U3yYEHHM XMMHUHM B 9 Kilacce OCYILECTBIISETCS 4Yepe3 MCII0Jb30BaHME KaK OOLIUMX €CTECTBEHHO-HAay4HbIX
MOHSTHUM, TaK U TIOHATUH, SIBJISIOIIUXCS CUCTEMHBIMHU JUIsl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOw1re ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4HbIM (akT, rUMoTe3a, 3aKOH, TEOPHsl, aHAJIN3, CUHTE3, KJIacCU(PHUKaLUs, NEePUOJMYHOCTb, HAOI0AeHuE,
HKCIEPUMEHT, MOACITUPOBAHNE, H3MEPEHHE, MOIEIb, BIICHHE, TAPHUKOBHIA A (EKT, TEXHOJIOTHS, MATEPUAIIBI.

@dusuka: MaTepus, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJUJ, U30TOIbI, paAMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3apsi, MPOBOJIHUKH,
MOJIyIIPOBOIHUKH, TUAJIEKTPUKH, (POTORIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSTHUE BEIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs
peméTka, CruiaBbl, PU3NYECKHe BeIUYHHBI, €AMHULIBI H3MEPEHUs, KOCMHUUECKOE POCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: porocunres, apixanue, 6uochepa, skocucTemMa, MUHEpaJIbHbIE YA0OPEHNS, MUKPO3JIEMEHTHI, MAKPO3JIEMEHThI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOMAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.

CBA3b C BOCIUTATEJbHOM ITPOT'PAMMOM IIKOJIBI:

Hanpasnenu Kiace Paznen o Moaynb Howmepa ypokoB wim tema
€ BOCIIUTaHUs( Iporpamme (IIKOJIBHBIA YPOK) | YPOKOB

IpaXxIaHCKOe
, TNaTPUOTHYECKOE,
JyXOBHO-
HPaBCTBEHHOE,
3CTETUYECKOE,
¢buznueckoe,




TPYHOBOE,
IKOJIOTHYECKOE,
MM03HABATEJILHOE)

I'paxxnanckoe,
MaTpUOTHYECKOE

IlepBoHayaabHBIE
XHUMHYeCKHe
NOHATHUS

DKOJIOTHYECKOE

1-5

Iepuoauyeck
Ui 3aK0H U
Ilepuoanueckas
cucreMa
XMMHYECKHX
3jemenToB /1. U.
Mennaeieena.
CTtpoeHue aTOMOB.
XuMuueckas CBf3b.
OxucIuTEIbHO-
BOCCTAHOBHTEJIbLHBIE

Peaknun

19,

OKOJIOTHYCCKOC

24,25,41,43,45,46,55,56,57,64,65

9KOJIOTHYCCKOC

HemeTaibl 1 HX
coeIMHEeHU A

18,49,23,24,25,2629,31,32,34

OKOJIOTHYCCKOC

Metaaabl 1 ux
coeIMHEeHU A

64,65
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O OOIIEro OO0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YEeHHS XMMHUH B €JUHCTBE Y4eOHOU U
BOCIIUTATENIbHON JEATENbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMM POCCUICKUMM COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MPABUIAMU M HOPMaMH MOBEICHHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATH3AINN 00YYarOIIHXCSl.

JInuHOCTHBIE PE3ybTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIUXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUI U pacIIupeHue
OTIbITA JIEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoOTHYECKOTr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYpPHOMY, UCTOPUUYECKOMY M HAayYHOMY HAcCJIEJUIO, IOHMMAaHUsl 3HAYEHHUS] XUMUYECKOW HAyKH B
KHM3HU COBPEMEHHOr0 OOIIEeCTBA, CIOCOOHOCTH BJIJETh JIOCTOBEPHON MH(pOpPMaLUEl O MepeJoBbIX JOCTUKEHUAX U OTKPBITHSIX MUPOBOM M OTE€YECTBEHHOU
XUMHH, 3aUHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpa’KIaHCKOT0 BOCTIUTAHUSA:

MPEJCTABICHHUS O COMMAIBHBIX HOPMAaX M MPaBHJIaX MEXKINIHOCTHBIX OTHOIICHHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOU, Y4eOHOUCCIIE0BATENIbCKOM, TBOPYECKOM M Apyrux BHIAX JAEATEIIBHOCTH, FOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH [EATENILHOCTH IpU
BBIIIOJTHEHUM Y4E€OHBIX, II03HABaTEJbHBIX 3a]a4, BbIIOJHEHUH XHUMUYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX TPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOILIM B IIpOIEcce 3TOM yueOHOH NesTeIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAapHILEH ¢
MIO3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSA:

MHUPOBO33PEHUYECKHE TMPEJICTABICHUS] O BEIIECTBE M XHWMUYECKOM pEeaKIMM, COOTBETCTBYIOLIME COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U
COCTABJISIOLINE OCHOBY /Uil TOHUMAaHUs CYHUIHOCTH Hay4YHON KapTHHBI MHpa, NPEACTaBICHHsS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS HPUPOIbI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOIHOM CPEIOi, O POJIU XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

M03HaBaTeIbHbIE MOTHBbI, HAIIPABJICHHbIC HA IOJyYE€HHE HOBBIX 3HAHMH MO XUMHM, HEOOXOAMMBIE Ui OOBSICHEHUs HAOIIOAAeMBIX MPOLIECCOB U
SBJICHUH, TO3HABaTEeIbHOW, MH(OPMALIMOHHOW M YHUTATEIbCKOM KYyJbTYphl, B TOM 4YMCJE HABBIKOB CAMOCTOATEIbHOW paboOThl ¢ yu4eOHBIMH TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMH CPEJICTBAMU HH(POPMALIMOHHBIX TEXHOIOTUIA;

UHTEpeC K OOYYEeHHI0O W MO3HAHMIO, JI00O3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K C€aMOOOpa30BaHHIO, MPOEKTHON M HCCIIEI0BAaTEIbCKOMN
NesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH U YPOBHS OOYUYEeHHUS B AajbHEHUIIEM;

4) popmupoBaHus KyJbTYPHI 310POBbS:

OCO3HaHME LIEHHOCTH >KHU3HU, OTBETCTBEHHOTO OTHOIIEHMS K CBOEMY 37I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUN U
HENpUITHE BPEAHBIX NMPUBbIUEK (YIOTPEOICHUS aIKOToIsl, HAPKOTHKOB, KYpEHHSs), HEOOXOIMMOCTH COOJIOIEHUS TpaBUil 0€30MacCHOCTU MPH O0pallleHuu ¢
XMMHUYECKMMH BEIIECTBAMHU B OBITY U peasibHOU KU3HU;

5) Tpyn0oBOro BOCIMTAHMSA:

MHTEpEC K MPAKTUUYECKOMY HU3yUeHHIO podeccuii 1 Tpya pa3IuyHOro pojia, yBaKeHHE K TPYy U pe3yJbTaTaM TPYyIO0BOH AEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPHUMEHEHHS NPEIMETHBIX 3HAHUW MO XHWMHHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAJIbHONW TPACKTOPUHU IPOJOJDKEHHS 00pa3oBaHUs C Y4ETOM



JIUYHOCTHBIX MHTEPECOB M CITOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCIemHON MpodeCcCHOHAIBHON NIEATSILHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHUM, TOTOBHOCTH aJIAITUPOBATELCS B TPOPECCHOHATBHON CPE/IE;

6) 3K0J10rMYeCcKOro BOCIIMTAHMS:

IKOJIOTHYECKH I1eJieco00pa3HOe OTHOIIEHUE K MPUPOIC KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBaHMSI, TOHMMAHUE [IEHHOCTHU 3/10 POBOTO
u O6e3omacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3WYECKOMY M IMCUXUUYECKOMY 3/I0POBBIO, OCO3ZHAHUE IIEHHOCTH COOJII0ICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAOIIUX 3T0POBBIO M KU3HHU JTIOICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJIydaeMble MPU M3YYCHUHM XUMHH, IS PEIICHHS 3a]lad, CBSA3aHHBIX C OKPYKAIOIIEH MPUPOIHOW Cpemou, s
MOBBIIICHUS YPOBHS 3KOJIOTUYECKON KYJIbTYpPbI, OCO3HAHUS TII00ATBHOTO XapaKTepa dKOJOTHYECKUX MPoOJIeM U IMyTed MX PeuIeHus MOCPEICTBOM METOJOB
XUMHH, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B I103HABATEIIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe merampeaMeTHBIX pPE3yJIbTAaTOB BBIICISAIOT 3HAUYMMBbIE Uis (OPMUPOBAHMS MHUPOBO33PEHHUS OOIIEHAy4HbIE MOHATHS (3aKOH, TEOpus,
MPUHLIMIL, TUII0TE3a, (PaKT, CUCTEMA, NIPOLIECC, IKCIIEPUMEHT U JIPYTOE€.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHbIX YUEOHBIX IIPEIMETaxX U MO3BOJISIOT
HAa OCHOBE 3HAHHMHM M3 ATHX MPEAMETOB (HOPMHUPOBATHh MPEICTABICHHWE O IIEJIOCTHOM HAy4yHOH KapTHMHE MHpa, M YHHUBEpCAJIbHbIE y4ueOHbIE ACHCTBUA
(HOSHaBaTeJII)HI)IG, KOMMYHHKAaTHBHBIC, perynﬂTI/IBHI)IG), KOTOPELIC O6€CH€‘-II/IB3,IOT (1)OpMI/IpOBaHI/Ie TOTOBHOCTHU K CaMOCTOATCIIbHOMY IUIAHUPOBAHHUIO U
OCYIIECTBICHUIO YUeOHOHN JESITETbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3zoBble Jiornueckue 1eMCTBUSA:

YMCHUSA HCHOJb30BATH HpI/IéMI)I JIOTUYCCKOI'0 MBIINUJICHUA IIpH OCBOCHUU 3HAHUH: PaCKpbIBaATh CMBICIT XHUMHUUYCCKHX HOHATHUU (BLIZIGJIHTL ux
XapakTepHble TPU3HAKH, YCTAHABIUBATH B3aMMOCBS3b C IPYTHMMH MOHSATHIMH), UCIOIb30BaTh MOHSATHUS Al OOBSCHEHHS OTAETHHBIX (PAKTOB U SIBJICHHIA,
BI)I6I/IpaTI> OCHOBAaHHA W KPUTCPHUU JIA KHaCCI/Iq)HKaHHH XUMHNYECCKUX BCHICCTB U XHUMHNUYCCKUX peaxunﬁ, YCTaHaBJIMBAThL MPUYUHHO-CICACTBCHHLIC CBA3U
MeXay 00beKTaMH U3yUeHUs, CTPOUTH JIOTHUECKHUE pacCcykAeHus (MHAYKTUBHBIE, TEAYKTUBHbIE, 10 AaHAJIOTUH), IEaTh BHIBOJIBI U 3aKITFOUCHUS;

YMCEHUEC NIPUMCHATDH B IIPOLUECCE IMO3HAHUA ITOHATUSA (HpCZ[MeTHI)IG u MeTaHpeI[MeTHI)Ie), CUMBOJIMYECCKUEC (3HaKOBI>Ie) MOZACIIN, UCIIOJIB3YEMBIC B XUMHU,
peoOpa3oBhIBAThH MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIENIbHBIE MPECTABICHUS — XUMUYECKUI 3HAK (CHMBOII QJIEMEHTA), XuMudeckas (opMylia U ypaBHEHUE
XUMHUYECKOU p€akuun — MIpu pPCIICHHUU yqe6HO-HO3HaBaT€HBHBIX 3aga4d, C y‘-IéTOM 9TUX MOACIBbHBIX HpC]ICTaBJ'ICHI/Iﬁ BBIABJIATE M XapaKTCPU30BATh
CYIIIECTBEHHBIE MPHU3HAKA H3YYaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB W XHUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJICACTBCHHBIC CBA3U U IMPOTHUBOPCUUA B U3YyUACMBIX MMPOLECCAX U SIBJICHUAX.

ba3oBble ucciegoBaTebCKHE JCHCTBUS:

YMCHHUEC HCIIOJIBb30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUA, 4@ TAKIKC B KAaYCCTBE OCHOBBI JJIA q)OpMI/IpOBaHI/ISI THUIIOTE3bI IIO
MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKACHUM;

npuoOpeTeHne OMbITa MO TJIAHUPOBAHHUIO, OPTaHU3allMd W TPOBEICHUIO YYCHUYECKHUX JKCIEPUMEHTOB, YMEHHE HaAOMIOAaTh 3a XOIOM IpoIiecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYyIUPOBATH OOOOIICHUS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCICOBAHMUSI, COCTABISThH
OTYET O MpoeNaHHON padoTe.

Padora ¢ undopmanueii:
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yYMEHUE BBIOMpaTh, AHAIU3UPOBaTb W HMHTEPIPETUPOBATh HMH(OPMALMIO PA3IMYHBIX BUAOB M (OPM IPEACTABICHUS, IOJYy4aeMyl M3 Ppa3HbIX
MCTOYHMKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE TNOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OIICHHUBATh
IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE PUMEHSTh Pa3InYHbIe METO/IbI U 3aIPOCHI MPU TIOMCKE B 0TOOpe HHPOPMAILIUN U COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX ISl BBITIOJIHEH U
y4eOHbIX U II03HABaTEJbHBIX 3aJad OINpPEIeJEHHOIO THIA, NPUOOPETEHHE OIbITa B OOJIACTH HCHOJIb30BAHUSA HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJaJeHHE KYJIbTYpPOHl AaKTHBHOTO HCIIOJIb30BAaHUS DPA3IUYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (GOpMy
IpECTaBICHUs HHPOPMALMU M WUIIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, IpyrUMU (QopMaMu Tpapukud U HX
KOMOHMHALIMSIMU,

YMEHHE HCIOJIb30BaTh M aHAIM3MPOBATH B Ipoliecce YYEOHOW M HCCIIeN0BATEIbCKONW JESTEIbHOCTH MH(OPMAIMIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOI'0 X03sIIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOAHOMN Cpebl.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1efiCTBHUS:

YMEHHUsI 3aJaBaTh BONPOCH (B Xone AuWaiora W (WIM) JAUCKYCCHH) TIO CYHIECTBY OOCYXKIAaeMOH TeMbl, (OPMYJIHPOBAaTH CBOU MPEIIOKEHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NIPEUI0KEHHON 3a7ja4u;

YMEHHS IPEJCTABISTh MOTYUYEHHbIE PE3YJIbTaThl I03HABATEIBHON JESTEIbHOCTH B YCTHBIX U MMMCbMEHHBIX TEKCTaX; J€JaTh IPE3EHTALNIO PE3yIbTaTOB
BBINOJIHEHUS] XUMHUYECKOT0 IKCIIEpUMEHTA (J1a00paTOPHOTO OIbITA, 1a00paTOPHOI pabOThI 110 UCCIIEOBAHUIO CBOMCTB BELIECTB, y4eOHOIO IIPOEKTA);

YMEHHUSI Y4yeOHOro COTpYJIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IIO3HABaTEJIbHOM M MCCIEA0BATEIbCKOM JEATEIbHOCTH IPU pEIICHUU
BO3HHUKAIOIIKUX NpoOJeM Ha OCHOBE Yyuyé€Ta OOLIMX MHTEPEecCOB M COIJacoBaHMs MO3ULUil (00CyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE ILITYPMBD»,
KOOpJMHALIMSI COBMECTHBIX JIEUCTBUH, OIIPEIETICHIE KPUTEPHUEB 110 OLIEHKE KaUeCTBa BBIIIOJIHEHHOHN pabOThl U ApyTHE).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHUA:

YMEHHE CaMOCTOSITEIbHO OIpPENEsITh LEIN AeSTeNIbHOCTH, IUIAHUPOBATh, OCYIIECTBISATh, KOHTPOIUPOBATh U IMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH
CBOIO JIeSITEIbHOCTb, BBIOMpATh HambOosee H(PQPEeKTHBHbIE CIOCOObI pelIeHHs] y4eOHBIX M I03HABaTEIbHBIX 3a]ad, CaMOCTOSTENbHO COCTABIATH WIIU
KOPPEKTUPOBATh NMPEAJIOKEHHBIN alTOPUTM JIEHCTBUHN IPU BBIIOJHEHUH 33aHUI ¢ Y4ETOM MOJyUYEHUS] HOBBIX 3HAHUI 00 M3y4yaeMbIX 00BbEKTax — BEllecTBax
U pPEaKUUAX, OLEHUBATh COOTBETCTBUE IOJYUYEHHOTO PE3ysbTaTa 3asBICHHOM L€, YMEHHE MCIONb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJlaracMble B
YCIIOBUH 3aJJaHHI.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOEHUIO 00S3aTEIbHOTO COJIEp)KaHUs, YCTAaHOBJIEHHOTO NaHHOW (enepaibHON pabouell mporpammon,
BBIJICJIAIOT: OCBOGHHBIE OOYYarOIMMUCS Hay4Hble 3HAHHS, YMEHHs U CHocoObl AEHCTBUH, crneuudpuueckue s NpeAMeTHOH o6iacTu «XUMHs», BUIBI
NEeSITEIbHOCTH T10 MOTYYEHHIO HOBOTO 3HaHUS, €T0 HHTEPIpPETaIiK, IPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiy o0y4yenus B 8 kijiacce nmpeMeTHbIe pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Yy 00yUarOIUXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSITHH: aTOM, MOJEKYJa, XMMUUECKUN JIEMEHT, IPOCTOE BEUIECTBO, CIOXHOE BEILIECTBO, CMECH

(omHOpOIIHAS ¥ HEOAHOPOJHAs), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAasi U MOJIEKYJISIpHAs. Macca, KOJUYECTBO BELIECTBAa, MOJIb, MOJIIpHAs Macca,
MaccoBasi 10l XUMHUYECKOTO 3J€MEHTa B COCIUHEHNUHU, MOJIAPHBINA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, AIEKTPOOTPUIATEIBHOCTD, CTETICHb
OKHCJICHHUS, XUMHUECKasl peaklusi, Kiaccu(UKaIus peakiuil: peakiuy COeIMHEHMs], peaKIIMK pas3yIoKEeHUsl, peaKui 3aMelIeHHs], peaklui oOMeHa,
9K30- M SHIOTEPMHUYECKHE PEAKLMH, TEMIoBOH 3¢ddekT peakimu, sapo aroma, NMEKTPOHHBIA CIIOM aToma, aTOMHas OpOMTalb, pajuyc aToma,
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XMUMUYECKas CBsI3b, IOJSIPHAs U HEMOJsApHas KOBAJEHTHAs CBsA3b, MOHHAsA CBs3b, MOH, KAaTHMOH, aHWOH, PacTBOpP, MaccoBas 0Js BEIECTBa
(IpoleHTHAas: KOHIIGHTPALIUsI) B pacTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSATH 3TU MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILECHUI;
UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUS (POPMYJI BELIECTB U YPABHEHUI XMMHUYECKUX PEaKLUii;

OIpENeNIATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHMSX, CTENEHb OKMUCIECHUS 3JEMEHTOB B OWHApHBIX COCIUHEHHUSX,
MPUHAIIICKHOCTh BEIIECTB K OINPENeIEHHOMY KJIACCy COEAMHEHHH 1o ¢opMmysaM, BHJI XHMHYECKOH CBs3M (KOBaJCHTHAss W HMOHHAs) B
HEOPraHUYeCKUX COEUHEHUSX;

packpbiBaTh cmbicit Ilepuonmueckoro 3akona JI. M. MenaeneeBa: IE€MOHCTpUPOBaTh IMOHMMAaHUE IEPUOAMYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKHUX 3JIEMEHTOB OT UX MOJIoKeHUs B [leproauueckoil cucteme, 3aKOHOB COXPAHEHMsI MAacChl BELECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTajpo;

OIKCBIBATh M XapaKTepU30BaTh TabIuuHyto Gopmy lleproauueckoil CUCTEMBbl XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs MOATpYyIIa
(A-rpymma)» u «nobounas nonrpymma (b-rpymma)», mansie W OoJbIINE TEPHOABI, COOTHOCHUTH 0003HAYEHUS, KOTOPBIE MMEIOTCS B TaOJHMIe
«Ilepuonnyeckas cucrema xumuuyeckux siaemeHToB [I. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XHMHYECKUX
HJIEMEHTOB (COCTaB U 3apsi sIpa, 00IIIee YUCIIO FIEKTPOHOB M PACIIPEICIIEHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHMUECKHE BELIECTBA, XMMHUYECKUE PEAKIMK (IO YKMCIy U COCTaBY Yy4acTBYIOLIUX B PEAKLUU
BEIIECTB, [0 TEIJIOBOMY 3P PeKTy);

XapaKkTepu30BaTh (OMUCHIBAaTh) OOLIME XMMUYECKHE CBOMCTBA BEIECTB PA3IMUHBIX KJIACCOB, MOATBEPXK/Iasi ONMMCAHUE MPUMEPaMHU MOJIEKYIISIPHBIX
YPaBHEHMI COOTBETCTBYIOIUX XMMUYECKUX PEaKIHii;

IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT MX KAa4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHMSI XMMHYECKHUX IPEBPALLECHUIN B
Pa3IMYHbIX YCIOBUSX;

BBIUHCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa Mo (opMysie COeIuHEHUS,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IPOBOJUTE PACUYETHI 110 YPABHEHNIO XUMUYECKON PEAKIINY;

IIPUMEHSATh OCHOBHBIE ONEpallMy MBICIUTEIBHOM NEATEIbHOCTH — aHAJIU3 U CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMAaTU3aINI0, KIACCH(PUKAIINIO,
BBISIBJICHHE NPUYMHHO-CIICJICTBEHHBIX CBSI3€U — JUIsl U3yUEHUsI CBOMCTB BELIECTB M XUMUYECKUX PEaKIIMi, €CTECTBEHHO-HAy4YHbIE METObI TI03HAHUS
— Ha0JIt0IeHNe, U3MEepeHHe, MOJIeTUPOBaHHE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIN);

ClIeZIoBaTh IMpaBHJIaM I0JIb30BaHUS XUMHUYECKOW MOCynoi M jabopaTopHbIM 00OpYyJIOBaHHEM, a TaKKe MpaBuUiaM OOpalleHHs C BEIeCTBAaMH B
COOTBETCTBUHM C HMHCTPYKIMSIMH IO BBINOJIHEHUIO JIA0OPATOPHBIX XMMHYECKHX ONBITOB IO IMOJIYYEHHIO M COOMpaHMIO ra3000pa3HBIX BEIIECTB
(Bomopoaa M KHCIOPOAa), MPUTOTOBICHUIO PACTBOPOB C ONpEAEIEHHON MaccoBOM Joiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh M MPOBOJIUTH
XUMHYECKHUE SKCTIEPUMEHTHI IO pacliO3HABAaHUIO PACTBOPOB LIEJIOUEH U KHCIOT C MOMOIIBI0 HHIUKATOPOB (JIAKMYC, (peHOI(PTaNIEenH, METHIOPAHK U

JpyTHUe).

K koHIly 00yueHus B 9 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI OTPa’kaTh CHOPMUPOBAHHOCTD Y O0YUAIOUTNXCS YMEHUIA:

PaCKpBIBATE CMBIC]T OCHOBHBIX XHMHWYCCKHUX MOHITUM: XUMAYECKUM 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, IIPOCTOC BECIICCTBO, CIIOKHOC
BCIICCTBO, BAJICHTHOCTD, 3JICKTPOOTPULATCIIbBHOCTL, CTCIICHDb OKUCIICHUSA, XUMHUYCCKAA pCaKIUsd, XUMHUYCCKAA CBA3b, TEIIOBOM B(I)(I)CKT pCaKknunu,
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MOJIb, MOJISIPHBIA O00BEM, PacTBOp, IJIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJICKTPOIUTUYECKAs AUCCOLMAINS, pPEeaKllMd MOHHOTO OOMeHa, KaTajau3aTtop,
XMMHAYECKOE paBHOBECHE, OOpaTHMble M HEOOpAaTHUMBIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIC PEAKIIMH, OKHCIHTEIb, BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTaHOBJICHUE, aJUIOTPONHs, aM(OTEpPHOCTb, XMMHYECKas CBs3b (KOBAJIEHTHas, MOHHAs, MeTa/lIndyeckas), KpUCTaJIM4ecKas
peléTKa, KOppo3us METAJLIOB, CIUIABBL, CKOPOCTh XUMHUECKOU peaklvy, NpeaesbHo fqonycrumas konuenrpanus 111K Bemecrsa;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSATH 3TU MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILECHUI;
UCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JJIsl COCTaBJICHUs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKI[Hil;

ONpEIEATh BAJECHTHOCTh M CTENEHb OKUCICHHS XMMHYECKUX 3JIEMEHTOB B COCJAMHEHHUSAX PA3JIMYHOTO COCTAaBa, MPUHAJJICKHOCTh BEIIECTB K
onpeAenéHHOMY KIIAcCy COSAMHEHHUU 1Mo (opMyliaM, BUJ XHMHYECKOH CBs3M (KOBAJCHTHAs, WOHHAs, METAIMYECKas) B HEOPraHUYCCKUX
COEIMHEHUSX, 3apsi/l MOHA 110 XUMUYECKOH (hopMylie, XapakTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHMUECKUX COCAMHEHUH, THUIl KPUCTAJUINYECKON
PELIETKN KOHKPETHOIO BELIECTBA,

packpeiBath cMbich [leproanyeckoro 3akona /. 1. MenneneeBa u JeMOHCTPUPOBATh €r0 IOHUMAHHE: OMUCHIBATh U XapaKTePU30BaTh TAOINIHY IO
dbopmy Ileproanueckoi cucTeMbl XUMUYECKUX DJIEMEHTOB: pa3iMuaTh MOHATHS «rjaBHas nmoarpynna (A-rpynma)» u «mnobouynas nmoarpymnmna (b-
TpyIIIa)y», Majble U OOIBIINE TEPHOABI, COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B IEPUOINIECKOM TaOJIUIIE, C YNCIOBBIMU XapaKTEPUCTUKAMU
CTpPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsll sijpa, oOIlee YUCIO SJICKTPOHOB U paclpeiesieHue UX MO AJIEKTPOHHBIM CIOSM),
OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB M MX COCIMHEHHH B MpeAeiax MalbIX IMEPHOAOB M TIABHBIX IMOATPYIII C
y4E€TOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMUECKHEe BEIIeCTBa, XMMHUYECKHUE PEaKIMH (10 YHCIy U COCTaBY YYacTBYIOLIUX B PEAKIUU
BEIIECTB, 110 TEIUIOBOMY 3(h(eKTy, Mo N3MEHEHHIO CTETICHEH OKUCICHUSI XUMHYECKUX HJIIEMEHTOB);

XapakTepu30BaTh (ONUCHIBATh) 0OIIME W cHenupUUYecKue XMMHUYECKHE CBOICTBA MPOCTBIX U CIIOXKHBIX BEIIECTB, MOATBEPXkAas OINUCAHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX XMMUUYECKHUX PEAKIIM;

COCTaBJIATh YPAaBHEHUS IEKTPOJIUTUYECKOW IUCCOLMALNU KHCIOT, LIEJIOYEN U COJIEH, NOJHBIE U COKPAIEHHBIE YPaBHEHHUS PEAKLMM HMOHHOTO
oOMeHa, ypaBHEHUS peakiuil, MOATBEPKIAOIINX CYIIECTBOBAHUE T€HETUYECKOH CBSI3M MEX/y BELIECTBAMHU PA3IMUYHBIX KJIACCOB;

PacKpbIBaTh CYHIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil TOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOT0 OanaHca 3TUX peakLui;
IIPOrHO3MPOBaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTH IPOTEKAaHHsS XUMHUYECKHX IPEBpAICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa Mo (opMysie COeIuHEHUs,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IPOBOJUTE PACUYETHI 110 YPABHEHNIO XUMHUYECKON PEAKIINY;

coOyoaTh MpaBUia MOJIB30BAHUS XUMHUYECKOM MOCyNoi M jJabopaTOpHbIM 00OpYyJOBaHHMEM, a TakXKe IpaBHiia OOpalleHHs C BELIECTBaMHU B
COOTBETCTBUHM C HMHCTPYKIMSIMH IO BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHX OINBITOB IO IMOJYYEHHIO UM COOMpaHHMIO ra3000pa3HBIX BEIIECTB
(amMMmaka M yrieKucioro rasa);

MIPOBOJIUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHBII COCTaB Pa3JIMYHbIX BEIIECTB: PACIO3HABAThH OIMBITHBIM MYTEM XJIOPHUI-, OpPOMUI-, HOAU-,
kapOoHat-, ¢ocdar-, cUIUKar-, cyab}ar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHS M HMOHBI M3YyYEHHBIX METaIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEIIECTB;
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® T[PUMECHATH OCHOBHBIC OIEpAIMM MBICTUTEILHOW ACSITETbHOCTH — aHAlUu3 W CHHTE3, CpPaBHEHHE, O00OOIIEeHHE, CUCTEMATHU3AIlNIO, BBHISBICHHE
MPUYUHHO-CIEACTBEHHBIX CBSI3€d — Il M3YYCHHUS CBOMCTB BEHIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAy4YHbIE€ METOJbl TMO3HAHUA —
HalJt0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KosnuecTBo 4acoB
Ne HanmeHnoBaHue pa3ae/ioB U TeM K n JyiekTpoHHbBbIE (IU(PPOBBIE)
HTPOJIbHBI AKTHYECKH
n/n NPOrpamMmbl Bcero OHTPOT ¢ P cekme o0pa3oBaTe/ibHbIE PeCypChl
padoThbI padoThI

Pasznen 1. HepBonaqa.ﬂbﬂme XUMHUYECCKHUEC TTOHATUSA

Xumust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
JESTeTbHOCTH YeJIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

1.2 BemecTBa 1 XuMu4eckue peakiuu 15 1 Brommozexa IOK
https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20
Pa3jen 2. BaxkHeiine npeacTaBuTe/ i HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexa [HOK
OKCHIaxX https://m.edsoo.ru/7{f41837¢
29 Bognopoa. [lonsiTie 0 kucnorax u ] 1 bu6mmoreka [IOK
COMAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBaHHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubnuotexa [JOK
' HEOPraHWMYECKHUX COECIUHEHHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pazpnen 3. Ilepnonnyeckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /[. . MenaeseeBa. Ctpoenne arToMOB. XUMHYECKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIul

[Tepuonnueckuii 3aKOH U
31 [Iepuonnueckas cucrema 7 bubmuoreka [JOK
’ XUMUYECKuX demenToB []. U. https://m.edsoo.ru/7f41837¢c
Menpeneesa. CTpoeHue aroma
39 XHUMHU4YEeCcKas CBS3b. ] 5 bu6mmoreka [JOK
’ OKHCIUTEITBHO- https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c

BOCCTAHOBHUTCIIbHBIC PCAKIINN

ViToro 1o paszeny 15 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 63 5

I[TPOTPAMME
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9 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM udpossie
Ne n/m OpOrpaMMbE pasi Beero Kontpoabubie IIpakTuueckue f:é p?:f oBAaT eJ)IbHH e
padoThbI padoThI pecypes
Paznei 1. BeniecTBO 1 XUMHYeCKHE PeaKIIUU
11 [ToBTOpEeHME U yIITyOIeHHE 3HAHUT 5 1 bubmuorexa [IOK
OCHOBHBIX Pa3JIeNIoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmmoreka [JOK
peakmuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] TUCCOIUAITUS. ] 1 1 bu6nmorexa LIOK
XUMHUECKUE PEAKIH B PACTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTa/uIbI M HX COeTUHEHU ST
21 OO61as xapakTepucTUKa XUMUYECKUX 4 1 bubnnorexa [JOK
anemeHTOB VIIA-rpymnmel. ["anoreHst https://m.edsoo.ru/7f41a636
22 onewenton Viaupym. Cepan o 6 BuGmoresa LIOK
S https://m.edsoo.ru/7f41a636
23 omewenton VArpymies Avor. fochoprmx 7 1 BuGmoresa LIOK
S ’ https://m.edsoo.ru/7f41a636
24 onewenton Wanpynm. Sraeponn 8 | ) BuGmiorexa I1OK
KPCMHHIT M UX COCMHCHMS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3znen 3. MeTausibl U MX COeIMHEHUS
. bubmmoreka [JOK
31 Obmpe CBOHCTBA METAIIOR 4 https://m.edscl)_}).ru/7f4la636
3.2 ‘ Baxuelime MeTauibl U UX COSTMHEHUS 16 1 2 bubnuoteka [JOK
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https://m.edsoo.ru/741a636

Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BenecTBa 1 MmaTepuaisl B KU3HU YEJIOBEKA 3 Bubmzorexa HOK

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

Hroro no pazneny 3

PeszepBHoe Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a636

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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INOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoJunyecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
w/n Tema ypoka Beero Kontpoabubie IIpakTuueckue W3yseHus o0pasoBaTejbHbIe
padoThbI padoThI pecypcbl
1 [Ipenmer xumuu. Ponp XxuMuu B 5KU3HU 1 | Hexens bubmuoreka [JOK
yejoBeKa. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 I nenens bubmorexa [IOK
https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1 «IIpasuiia 2 Henens
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 2 Henens bu6mmoreka [IOK
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
;| Do a2 B, | T Biorea 0K
https://m.edsoo.ru/ff0d28c8
COJIN)»
3 Henmens bu6nmoreka [JOK
6 ATOMBI H MOJIeKYTb1 ! https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 4 nenens bubnnoreka [JOK
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxHBIE BEMIECTBA 1 4 Hezens Bubmiorexa LJOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 > HeAeiIs bubmmorexa [IOK
https://m.edsoo.ru/ff0d2d50
10 ?gfﬁzqneziz(;ﬂ;g;;ayzzcgﬁe?ggz(C::E.aTOMOB 1 > Henen bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
XUMHYECKHX JJIEMECHTOB
1 OTtHOCHUTENBHAS aTOMHAS Macca. 1 6 Henmens bubnuotexa [JOK
OTtHOcHTeNbHASI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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12 MaccoBas 105151 XMMHAYECKOTO JIEMEHTa B 6 Henems bubmuoreka [JOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c¢
13 KomuuectBo BemectBa. Mosb. Mousipaast 7 Henens bu6mmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. 7 Henens bubmuorexa [JOK
XUMHYECKasi PeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycinoBus NpoTEeKaHUs 8 Hexenst bubmuorexa [JOK
XUMUYECKHX PEaKIii https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUs MacChl BEIIECTB. 8 Henens bubnuorexa [JOK
XHUMHYECKUE YPAaBHCHHSI https://m.edsoo.ru/ff0d3b88
17 Brranciienust kommuecTBa, MacChl BEIIECTBA 9 nenens bu6mmoreka [IOK
110 YPAaBHCHHSIM XUMHYECKUX PEaAKITHI https://m.edsoo.ru/ff0d5708
Knaccudukanus xuMruuecKkux peakiuin 9 Hepens
18 (coenHHq;HHﬂupasnomeHm 3a£emeL:ms[ : bubmorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — yu€HBbIii- 10 nenens
19 SHIUHUKJIONETUCT. O6ogmeHHe u : bubmorexa [IOK
. https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIvsl 3HAaHUH
20 KonTtponbHas padora Nel no reme 1 10 Henens bubnuoreka [IOK
«BemecTBa 1 XUMHUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
B X — CMECBH I'a30B. TaB B Xa. I11u S
21 Kzzi}(;poz[ i gJCIGsz{(; Higf)cioe zgefli]eca}nso N bubmmorexa [IOK
' https://m.edsoo.ru/ff0d448e
O30H
du3nyecKre 1 XMMUYECKUEe CBOMCTBA 11 Henens
22 Knciope:z[a ?peaKupm SI((:I/ICJ'GICCHI/(I)SI CFOpeHI/Ie). o bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
1| bI TIOJTYYEHHUS KUCIT aB 12 Henens
23 J('I:a600CI§)a6T0pI/IOI/I ZI lprMBIHI(J:IQOHI;-IO(;HCTI/I. e bubmorexa [IOK
https://m.edsoo.ru/ff0d497a
[IpumeHneHne Kucmopoia
TennoBoii 3¢ (hekT XuMHUIeCKOl peakium, 12 nenens Bubmorexa LIOK
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUHU,

9K30- U SOHAOTCPMHUUYCCKUX PCAKIHUAX

https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d5230
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s | B e yrom e R0 o 0K
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
| e le3 e B9 o ok
y N P pona, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bozmopon — 31€MEHT U IPOCTOE BELECTBO. 14 nenens bubnmnorexa LIOK
Haxosxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 dusnueckre U XUMUYECKHUE CBOMCTBA 14 genensa bu6mmoreka [IOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
15 nenens bubnuotexa [JOK
29 IToHsATHE O KHCIOTAX U COJIX https://m.edsoo.ru/f0d50d2
30 Crioco0bl mosTy4eHust BOAOPO/Ia B 15 nenens bubnuorexa [JOK
J1a00paTOpUH https://m.edsoo.ru/ff0d4dd0
j | Do dro e 09 o 0K
y N P AOPOa, https://m.edsoo.ru/ff0d4142
M3y4YEHHE €ro CBOKWCTBY
N " 16 Henens bubmuorexa [JOK
32 MonsipHbiii 00BEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/f0d542e
jy | Eamumems o o s T o o
.. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BEMY
o | Do oo oon g spsneae T o o
DCAKIUTH fa https://m.edsoo.ru/ff0d5708
OTHOILIEHUH T'a30B
35 dusnueckre 1 XUMUYECKHE CBOMCTBA BOJIbI 18 nenems Bubmorexa IIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 18 nenens bubnuorexa [JOK
MH/IMKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachimeHHbie 1 19 Henens Bubmorexa LIOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101

BCHICCTBA B paCTBOPEC

https://m.edsoo.ru/ff0d5b40
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[TpakTuyeckas padora Ne 5 o Teme 19 nepens
38 «ITpuroroByiieHue pacTBOPOB C bubmuorexa [JOK
orpeieNIéHHON MacCOBOM J0yel https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOIO BELIECTBAY
39 KontponbHas padota No2 o teme 1 20 "Hepens bubmuorexa [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALIUS, 20 nenens bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA 21 "enens
41 KI/ICJI};)THBIX OCHOBHBIX ¥ aM(DOTEPHBIX g bubmorexa HOK
’ https://m.edsoo.ru/ff0d664¢
OKCHJIOB
40 OcHoBaHUA: cOCTaB, KJIacCCH(pUKAIIHS, 21 nHenens bu6mmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XMMHUYECKHE CBOMCTBA 22 Henend bu6mmoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaus, 22 Henens bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHUECKHUE CBOMCTBA KUCIOT 23 mepens bubmorexa LHOK
https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI 23 Henens bubnuorexa [JOK
MOJTyYEHUsl, XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTruyeckas padora Ne 6. Pemenue 24 nenens
47 AKCTIIEPUMEHTAIIBHBIX 3371a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChI HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Kilaccamu 24 nenens bubnuoreka [IOK
HEOPraHUYECKUX COEIMHEHHH https://m.edsoo.ru/00ad9a50
o 25 "Henens bu6mmorekxa [IOK
49 O06001enre u cucTeMaTr3aIus 3HaHUA https://m. edsoo.ru/00ad9ch?
'I'<OHTpOJ'ILHa$I pabota Ne3 o treme 25 Hepens Bubnuotexa LOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX 1

coequHeHnn"

https://m.edsoo.ru/00ad9ela
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| T I e 0K
’ Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
I1 i IT 2
o | Lepvemmenm e o Hemommcora I Bismorea 0K
T https://m.edsoo.ru/00ada52¢c
Menpeneena
53 Ilepuonapl, rpynimbl, TOATPYIIIBI 27 nenens bubmorexa LIOK
PHOJEL TPY » TOATPY https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIJIEP. 27 uenens bu6mmoreka [IOK
H3oTorsl https://m.edsoo.ru/00ada342
| Smoome o obnoe s I o LOK
PHOA T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuKa XUMHYECKOTO BH?MCHTa o 28 Henens Bubmorexa LIOK
56 ero nosioxkeHutro B [lepuoanueckoii cucreme
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3navenue [leproanueckoro 3akoHa s 29 uenens
57 pa3BuTHUs HayKu U npaktuku. . 1. bubnnorexka [JOK
MeHeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
IpaXxJTaHuH
58 lc)liz"igffz?;z.zp;z .3(1351?1?; /e I};iz I/z)ccmﬁcxas[ 1 2o nenens Bubmorexa IIOK
B p https://m.edsoo.ru/00adb33c
IIpoBepoyHas pabora
59 ffg? TEZEII:IE11(1;’;20?;;?;;2;;;;”%» / 1 30 Heren Bubmorexa IIOK
POCIHC : https://m.eds00.ru/00adb486
Bcepoccuiickas mpoBepouHasi pabota
DIJIEKTPOOTPULIATETLHOCTh aTOMOB 30 vepens bubnuorexa [JOK
60
XAMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xummnyeckas CBSI3b 31 menens bubmmorexa LIOK
https://m.edsoo.ru/00adac34
31 "enens bubmuorexa [JOK
62 KoBanienTHas nosnsipHasi XUMUYECKasi CBSI3b
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63 KoBanienTHas HemonsIpHass XUMUYECKas! CBI3b 1 32 nenens Eubmorexa IIOK
Ap https://m.edsoo.ru/00adaab8
32 "Henens bu6mmoreka [IOK
64 Crelness OkACIIeHAS 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 33 nenens bubnmoreka [JOK
peaku https://m.edso0o.ru/00adb076
33 "Henens bu6mmoreka [IOK
66 OKUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ruw/00adb076
67 fliiigiziingﬁ .3(132?1?1/?; EEP;ZLI:[I&: «CtpoeHue 1 4 nenens Bubmiorexa [JOK
1 p https://m.edsoo.ru/00ad9cb2
aroma. XuUMHUIEeCKas CBI3b)»
68 PesepBHrlil ypok. O6o0mienue u 1 34 nenens bu6mmoreka [JOK
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 5
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9 KVIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

aTa
Ne i/ Tema ypoka A oOpa3oBaTe/IbHbIE
yp Beero Kontpoabubie IIpakTuueckue wayenus p
padoTbI padoThbI pecypcbl
Ilepuomnueckuii 3akoH. Ilepnoanueckas
1 CI/I(?FCMI; XUMHYECKUX 3JIeMIe)HT§B JIn Y| 1 1 nenens bubmorexa HOK
T A https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 1 Hemens
2 XI/IMI/IHGCKI:IX 3JIEMEHTOB IEPBEIX TPEX 1 g Bubmiorexa HOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
Knaccudukanus u HoMeHKIaTypa 2 Henensd bu6nmorexa LIOK
3 1
HEOPTaHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMu4yeckoil CBA3U U THIEI 1 2 Henend bu6nmorexa LIOK
KPUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme 3 Henend
5 «IToBTOpEHue u yrirybneHue 3HaHU 1 1
OCHOBHBIX Pa3IeNIoB Kypca 8 Kiaccay
6 Knaccudukanms XuMruueckux peakiifii mo 1 3 Henmens bubmuoreka [IOK
Pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsaTHE O CKOPOCTH XUMHYECKON PEAKIIHH. 4 nenens
7 ITonsTHe o FOMI())FGHHI)IX U TeTe OFSHHBII;I( 1 g bubmiorexa LIOK
p https://m.edsoo.ru/00adbe9a
peaxIusax
[ToHsITHE O XUMHUYECKOM PaBHOBECHH. 4 nenens
3 @DaxTopHl, BIUSIOUINE HA CKOPOCTh 1 bubmmnoreka [HOK
XUMHUYECKON PEAKLIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28¢
XHUMHYECKOTO PABHOBECHS
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE 5 Hemens bubnunorexa LIOK
9 1
peakiu https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTHYECKON JUCCOLMALINH. 1 5 Henens bu6muoreka [JOK
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HNoHHbIe ypaBHEHUS peaKUUid 1 6 Henens bubnmnoreka [JOK
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https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM 6 "Hemens
12 B CBETE MPEJCTABICHUN 00 Bubmzorexa HOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
o | Koo ke ety e T e 10K
pel p https://m.edsoo.ru/00add8b2
IUCCOLIUAIINU
14 Tloustue o ruapoanse cojen 7 nenens Bubmzorexa HOK
P https://m.edsoo.ru/00add9d4
o 8 Hemens bu6nmorexa LIOK
15 O000111eHIE U CUCTEMATH3AaUs 3HAHUI
m 1 https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemienue 8 Henens bubnnorexa [JOK
16
HKCIEPUMEHTAIBHBIX 337249 https://m.edsoo.ru/00addbfa
KourponsHaas padora Ne2 o reme 9 Henmens
17 <<9J‘I;II<)T OJ'II/ITIf‘{eCKaSI HcCcoanus g Bubmzorexa OK
p A [HATIHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»
OO01mast xapakTeprCcTHKA TaJIOTCHOB. 9 Henens bubmmorexa [JOK
18 o
XUMUYECKHE CBOMCTBA HAa IPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XJIOpOB . CoxgHas kuciora 10 Hemensa
19 xn&ggegfp?g (():fa[og(?TBa oI Slezne, . bubmiorexa LIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
TIpaxTiueckas padota Ne 2 mo tem 10 Hemensa
20 <<1PIOJ'I qef{ile COI;ISI6I;)OI71 Ijizlcno;)m eme qyeHUe . bubmiorexa LIOK
. yv - M3 https://m.edsoo.ru/00ade348
€€ CBONMCTBY»
Briuucienns no ypaBHEHUSIM XUMHUYECKUX 11 venensa
21 eaKIuil, ecliu oglfH M3 peareHToB JIaH B g bubmiorexa LIOK
P ’ p https://m.edsoo.ru/00ade488
N30BITKE
2 OO6mrast xapakTepucTrKa 3J1IeMeHTOB VIA- 11 nenenst bubnuotexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
Annorponnsle MOIUpUKALTNN BI. 12 Hexmensa
oTpo e Moz TKALIH CEPBI. ene bubmuoreka [IOK
23 Haxoxnenue cepbl 1 €€ COeTMHEHUH B

npupojie. XuMHUYECKHE CBOMCTBA CEpPhI

https://m.edsoo.ru/00ade64a
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24 CepoBonopo, ctpoeHne, (U3HIECKUe U 12 nenens bubmmoreka [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCI0Ta 13 "enenst

25 (1)1/131/151[6301(1/12 u xmfnqecxme CBOIf;ICTBa : bubmorexa LOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B OCHOBE 13 Hemensa

2% MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS Bu6muotexa [JOK
CEPHOU KUCIOTHI. XMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpelibl COEAUHEHHUSIMU CEPbI

27 Brrunciaenne MaccoBoOil J0JIH BBIXOA 14 nenens bubnunoreka LIOK
MPOIYKTA pEaKIIUH https://m.edsoo.ru/00adec8a
OO6m1as xapakTeprucTHKa 3JIEMEHTOB V A- 14 wenensa

8 rpymnmsl. A30T, paclpOCTPAHEHHUE B Bbu6mmoteka [JOK
npupojie, GU3NIEeCKUe 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBONCTBA
AMMHaK, ero (U3NIECKUe U XUMUICCKHE 15 Henensa bu6nmorexa LIOK

29 o
CBOWCTBA, MTOJyYEHHE U TIPUMECHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme 15 nenenst

30 «IPIonyquI/Ie aleMHaKa U3Y4YECHHE ero g bubmorexa [OK

. ’ https://m.edsoo.ru/00adf180
CBOWMCTBY»

31 A3oTHas KucioTa, e€ Gpu3ndecKkue u 16 Henensa bubmmoteka IIOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIeH 16 nenens

32 aMMOHHS B KAYECTBE MUHEPAJIbHbBIX bubmuoreka [IOK
ynoopenuit. XuMuueckoe 3arpsisHeHne https://m.edsoo.ru/00adf518
OKPYKArOIICeH CpeJIbl COSTMHECHUSIMHU a30Ta
®ochop. Okecun dpochopa (V) u pochopnas 17 nenenst

33 KI/ICJ‘Iq())TIZ. (I)I/ISI/I‘J-IIC(}:)KI/I? I/IpXI/I(MI/I)‘{eéiI)(I/qu) ’ : bubmmorexa [IOK

. https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyYCHUE
Hcnons3oBanue (I)OC(l)aT(iB B KaueCcTBe 17 nenens Bubmorexa IOK
34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHne

MIPUPOIHOM cpefbl hocdaTamu

https://m.edsoo.ru/00adfc20
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VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, 18 nenens bubmmoreka [JOK
35 .
(bu3MYecCKre U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaepojaa, ux GU3nIecKue u 18 Hemensa
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bubnunoreka LIOK
po0JIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIEpO1a https://m.edsoo.ru/00adfebe
(IV)
37 VronpHas KUCIoTa U €€ COIn 19 nenens bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 110 Teme 19 nenens
38 "I'I[)onyquHe YFIJ)IGKI/ICJIOI‘O rasa. g bubmorexa OK
" https://m.edsoo.ru/00ac027¢
KadecTtBeHHas peakiiys Ha KapOOHAT-UOH
[IepBoHavabHBIC MOHATHS 00 20 Hemens
39 oprpaHquCKHx BEIIIECTBAX KaK O g Bubmiorexa HOK
https://m.edsoo.ru/00ac054¢
COCIMHECHUSX YIJIepoaa
40 Kpemuuii u ero coeguHeHus 20 nenens bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue 21 Henens
A1 AKCTIIEPUMEHTAIIBHBIX 3371a4 110 TEME bubmuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHUS
KonTponbras padora Ne3 1o Teme 21 menenst
42 «Ba;g{eﬁmne ieMeTaJ‘IJ‘ILI 15870.4 g bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 22 Henens
43 3JIEMEHTOB — METAJIOB. MeTajumyeckas bubnuoreka [{OK
CBSI3b U METAJNINYECKasi KpUCTaNINYeCcKas https://m.edsoo.ru/00ael103e
pemérka. PU3NYECKUE CBOMCTBA METAJLIIOB
XUMHUYECKHEe CBOMCTBA METAJLJIOB. 22 "enens
44 DIEKTPOXUMHUYECKUI P/l HAPSIKEHUN g bubmorexa [IOK
https://m.edsoo.ru/00ael 156
METaJIIOB
45 OO6mme crmocoOb! MOTyYEHUST METaJLIOB. 23 Henens bubnuotexa [JOK

CnnaBsl. Beraucnenus o YPaBHCHUSAM

https://m.edsoo.ru/00ael 156
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XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMH U3
PEArcHTOB COACPIKUT IPUMECHU

46 [TonsiTHE 0 KOPPO3UU METAILIIOB 23 nepens bubmorexa LIOK
https://m.edsoo.ru/00ael1278
24 nenens bubnunoreka LIOK
47 [lenounsie meranet https://m.edsc])_E).ru/Oan14b2
48 Oxkcubl ¥ THAPOKCUIBI HATPUS U KU 24 nenena bubmiorexa LIOK
https://m.edsoo.ru/00ac14b2
49 [IenoyHO3eMeNIbHBIC METAIIIBI — KAIBIIUN U 25 "Henenst bubnuorexa [IOK
MarHHui https://m.edsoo.ru/00ael5e8
50 Baxueiiume coefMHEHUA KLU 25 Hepens Bubmiorexa HOK
https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUH 26 Henens
52 XKécTtrocTh BOIBI U CLIOCOOBI €€ yCTpaHEHUS 26 nepens EtI;ISJs]:I;I/(r)rT:eIiiasc]i)(.)rllf/Oanl 336
| B peom o6 o T e 0K
o https://m.edsoo.ru/00aelaed
N 27 Henenst bubmmoteka IIOK
>4 AJIOMUHHT : https://m.edscl)_E).ru/Oanl064
55 AM@oTepHbIe CBOMCTBA OKCHJIA U 28 nenens bubmmnoreka [HOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
28 Hemens bu6nmorexa LIOK
36 Keseso ’ https://m.edsi).ru/Oanld86
57 Oxkcupl, TuIpOoKCU BT U conu xkenes3a (I1) u 29 venens bubmuoreka [IOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre 1 cucTeMaTr3aIis 3HaHHHA 29 Henmens
IIpakTuyeckas pabora Ne 7. Pemenue 30 venens
59 SKCIEPUMEHTAIBHBIX 331a4 10 TEME bubmmorexa HOK
«BakHelme MeTaibl ¥ X COSAMHEHUSD) https://m.eds0o.ru/00ac3de8
60 Brruucnienus no ypaBHEHUAM XUMHUYECKUX 30 nenenst bubmuoreka [IOK
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peakiui, eciii OVH U3 PEarcHTOB JaH B
M30BITKE WIIN COJACPIKUT IPUMECH.
BrIunciaeHus MacCOBOM TOJIM BhIXOAa
MPOAYKTA peaKIuu

https://m.edsoo.ru/00ae1750

61 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHU 1 31 Henmensa
62 Kontposnbnas padota Ne4 o reme 1 31 nenens
«Baxxuen1me MeTalIbl U UX COSTUHEHUS
63 BemecTBa u Marepuaisl B IOBCEAHEBHOM 1 32 nenens Bu6mumoteka [JOK
JKM3HH YeI0BEKa https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKaroIen 1 32 Henensa bu6nmorexa LIOK
CpeIbI https://m.edsoo.ru/00ae4270
65 Posib XxvMKM B pelieHUH SKOJIOTHYECKUX 1 33 Henensa bu6nmorexa LIOK
poosieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O600mmenue u 1 33 menens Bbu6mmoteka [JOK
cUCTEMAaTH3alNs 3SHAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHelil ypok. O6o0mienue u 1 34 Henensa bu6nmorexa LIOK
cucTeMaTu3alysl 3HAHUI https://m.edsoo.ru/00adb33c¢
68 PesepsHblil ypok. O60011eHue u 1 34 nenens bubmmnoreka [HOK
CHCTEeMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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[TPOBEPSEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

8 KUIIACC
Kon . .
poBepsIeMoro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOH 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI0 00111er0
pesyaLTATA oOpa3oBaHus
1 [To Teme: «IlepBoHaYaIbHBIE XUMHYECKUE TOHSITHUS
pPacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX TMOHSITHH: aTOM, MOJIEKyJlIa, XMMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO,
CII0)KHOE BEIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAs), BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U MOJIEKYJISIpHAs
11 Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas J0JS XHUMHYECKOTO JJIEMEHTa B COCIWHEHUH,
MOJIApHBIA 00BEM, XMMUYECKas peakius, Kiaccu(UKalMs peakluid: peakiuu COSAMHEHUS, PEaKIUU pPa3I0KEHUS,
peaknuy 3aMelIeHUs, peakuu OOMEHa, dK30- W IHAOTEPMHUYCECKHE PEAKIUH, TEIIoBOW 3((dEKT peakuuu, pacTtBop,
MaccoBas J10Jig BeulecTBa (MPOLIEHTHAs: KOHIICHTPAIHs) B pacCTBOPE
12 WIUTIOCTPUPOBATh B3aNMOCBA3E OCHOBHBIX XHMHYECKHX MOHSATUNA ¥ IPUMEHATH T MOHATUSA IPU ONUCAHUU BEIIECTB U
WX TIPEeBpAILICHUM
1.3 MCIOJIb30BaTh XMMHUECKYIO0 CUMBOIIUKY JJIsi COCTaBJICHHs (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUi
1.4 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHWS,
' 3aKkoHa ABOrajapo
1.5 OTIPEJIEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
1.6 KJIACCU(PUIIUPOBATh XUMHUUECKHE PEAKIMHU (IO YHCIy M COCTAaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETUIOBOMY
' abdexry)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB
1.8 BBIYHCIISITH MACCOBYIO JOJTI0 XUMHUYECKOTO JIEMEHTA 10 PopMyJie COSANHECHHSI,
1.9 BBIYMCIISATH MACCOBYIO JOJIIO BEMIECTBA B PACTBOPE
110 MIPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbI TIO3HAHWUSA — HAOIIOJCHUE, M3MEpPEHHEe, MOICIUPOBAHUE, DKCIIEPUMEHT
(peanbHBIN U MBICIIEHHBIN)
2 [To Teme: «Baxuelme npeIcTaBUTENId HEOPTaHUYECKUX BEILIECTBY»

33




2.1

PACKPBIBATHE CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHSATHH: OKCHJ, KMCJI0Ta, OCHOBAHHUE, COJIb

2.2 OTIPEACIISATh MPUHAUICKHOCTD BEIIECTB K ONPEAeAEHHOMY KJIacCy COSAMHEHHI 10 popMyiam

23 KJ1accu(UIIMpPOBaTh HEOPTaHMUECKUE BEIECTBA

24 XapaKkTepu30BaTh (ONUCHIBATD) 06H11/1ev XMMHYECKHE CBOMCTBA BEILECTB PasIM4HbIX KIACCOB, MOATBEPIK/As ONUCAHHE
IIPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIMX XUMUYECKUX PEAKIIUN

25 IIPOrHO3UPOBATh CBOfICTBEl BEUICCTB B 3aBUCHUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa, BO3MOYKHOCTH IPOTEKAHMS
XMMHUUYECKUX MPEBPAILIECHUN B PA3JIMYHBIX YCIOBUAX
ClleZIoBaTh IMpaBWiIaM IOJb30BaHUA XMMHUYECKOH MOCYJIOW M J1a0OpaTopHbIM O0OpYyIOBaHMEM, a TaKKe IpaBUIIaM
oOpamieHus ¢ BENIeCTBAMHU B COOTBETCTBUHU C MHCTPYKIMSIMU IO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUECKUX OIBITOB 110

26 NONY4eHAIO 1’ co61/1pa£m}0 1:'a3006paBI:I.BIX BEIEeCTB (BOJOpPOJA W KHCIOpOJa), IMPHUIOTOBJIEHUIO PAacTBOPOB C
onpeaenéHHON MaccoBOM 0J1eil pacTBOPEHHOTO BELIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IMOMOUIbI0 MHAMKATOPOB (JIaKMyC, (eHON(TarIentH, METHIOPAHX U
IpyTHE)

2.7 IIPOBOAMTH PAcU€ThI [0 YPAaBHEHUIO XUMUYECKOM peakuu

3 ITo teme: «Ilepnoauueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux 3nementoB Jl. . MenneneeBa. Ctpoenue

aTOMOB. XuMHuecKas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIII
pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHMX IOHATHH: sIpO aToMa, 3JIEKTPOHHBIM CIOWH aToMa, aTOMHas OpOMTalb,

3.1 paauyc aroma, XMMHUYecKasl CBsSI3b, MOJISIpPHAsl M HEMOJIApHAs KOBAJIEHTHAS CBS3b, JIEKTPOOTPHULATEIbHOCTh, MOHHAS
CBSI3b, NOH, KATHUOH, aHUOH, CTENIEHb OKUCIICHUS

3.2 KJ1acCU(UIIMPOBATh XMMUYECKHE HJIEMEHTBI

33 ONMCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opMmy [leproguueckoll cHUCTEMbl XMMHUYECKHX 3JIEMEHTOB: Pa3inyaTh
MOHATUS «TJIaBHas noArpymnmna (Arpynna)» u «nobdoyHas noarpymnmna (brpynna)y», «masnsie» U «005bIINE» TEPUOIbI

34 packpsiBaTh cMbicil Ilepunoguueckoro 3akona /[[.JM. MenneneeBa: neMOHCTpUPOBAaTh MOHMMAHHUE MEPUOJUYECKON

' 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX IOJI0keHus B [lepuoandeckoii cucreme

COOTHOCHUTh 00O3HaueHus, KoTopble uMmerorcs B Tabmuue «llepuoguueckas cuctema XxuMHuYeckux siemeHtoB J[.U.

3.5 MeHieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj spa,
oO11ee YucIio 3JEKTPOHOB M pacHpeIesIeHHe UX MO 3JIEKTPOHHBIM CIO0SM)

3.6 OTIpE/IEIISATh CTENeHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX

3.7 OTIpeEIATh BUJ XUMUYECKON CBSA3H (KOBAJEHTHAs U MOHHAs) B HEOPTAaHUYECKUX COEIMHEHUSIX

9 KJIACC
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Kon
NpoBePsSIEMOro
pe3yJbTaTa

1

1.1

1.2

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'O
0011ero o0pa3oBaHus

Ilo Teme: «BemiecTBo 1 XUMHYECKast pEaKknus»

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSITHI: pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHI, FIEKTPOIUTHYECKAs
JUCCOIIMAIUS, PEaKIMd MOHHOTO OOMEHa, KaTaau3aTrop, XMMHUYECKOe paBHOBECHE, oOpaTHMble W HEOOpaTHMbIE
peaKuuu, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIC  PEAKLUU, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XMMHYECKas CBSI3b (KOBAaJICHTHAs, WOHHAs, METaJIMYecKas),
KpUCTAJTTNYECKasi peI€TKa, CIUIaBbl, CKOPOCTh XUMHUYECKON PEeaKINH

WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKMX IOHSATHMM M HPUMEHATH 3TU IIOHATUSA IPU ONMCAHWUH
BEILECTB U UX IPEBPALLECHUN

1.3

1.4
1.5

2.1

2.2

COCTABJISITh YPABHEHUS AJIEKTPOJUTUUECKON TUCCOLMAIIMN KUCIOT, IIEJOoUeld U COJIeH, TMOJHBIE M COKpalléHHbIC
ypaBHEHHUS PeaKkIuii HOHHOTO OOMeHa

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OaJlaHca ATUX peaKIui

MIPOBOAMTH PACUETHI [0 YPABHEHHIO XUMUYECKOU PeakIiuu
ITo remam: «HemeTtasibl 1 UX coeUHEHHs» U «MeTalIbl U UX COeTMHEHUS

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHeNH(PUUECKHEe XMMHUYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIECTB,
IMOATBCPIKAAA OINHCAHUC IPHUMEPAMHU MOJICKYJIAPHBIX W HOHHBIX ypaBHeHHfI COOTBCTCTBYIOIIUX XHUMHUYCCKUX
peakuui

COCTaBJIATh YPAaBHEHHUsI PEAKLMM, NOATBEPXKAAIOIINX CYLIECTBOBAHUE I€HETHMYECKOW CBSA3M MEXIY BELIECTBAMU
pa3JIMYHBIX KJIACCOB

23

IMPOTHO3UPOBATH CBOICTBa BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHUSA, BO3MOXHOCTHU TIPOTCKAHUA XUMHYCCKUX
HpeBpaHIGHI/II\/JI B Pa3JIMYHBIX YCIIOBUAX

24

CJIeIOBaTh MpaBHJIaM IMOJIb30BAHUSI XMMHUECKON MOCYJI0M M JaOOpaTOpHBIM 00OPYJOBaHHMEM, a TaKXKe IMpaBUIIaM
oOpariieHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BHIMOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB
10 TIOJTYYCHHIO M COOMPAHUIO ra3000pa3HBIX BEMIECTB (aMMHUAKa M YTJIEKUCIIOTO ra3a)

2.5

MPOBOANUTh PEaKIMM, IMOATBEPHKIAIONINE KAueCTBEHHBIM COCTaB Pa3IMYHBIX BELIECTB: PACIIO3HABATH OIBITHBHIM
nyTéM XJIOpUI-, OpoMuL, noaui, kapooHar, gpocdar, CUIMKAT, CylbhaT, TUIPOKCUINOHBI, KATHOHBI AMMOHHMSI, HOHBI
M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB
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ITo Teme: «XuMUS U OKPYIKAIOILIAsL CpEay

3.1 pacKpbIBaTh CMbICI OCHOBHBIX xuMHuueckux nonsatuii: I1/IK Bemecrsa; koppo3usi METAIIIOB
MPUMEHSITh OCHOBHBIC OICPAIMHM MBICTUTEILHOW ACSITEIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, O0OOIICHHE,
39 CUCTEMaTHU3AlUIO, BBISBICHUE MPUUMHHO-CIEICTBEHHBIX CBSA3€M — JJIsl U3YUYEHUS] CBOMCTB BEILIECTB M XUMHYECKUX

peakiuii; eCTeCTBEHHOHAYYHBIC METOJIbI MO3HAHUS — HAOMIOJEHUE, M3MEPEHUE, MOACIUPOBAHHUE, DKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

8 KJIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1
1.2
1.3

[Ipenmer xumuu. Pons XuMuM B XKU3HU 4elloBeKa. XMMHS B cUCTeMe HayK. Tena u Bemectsa. Gu3ndyeckrue CBOMCTBA BELIECTB.
ArperaTHoe COCTOSIHME BEILECTB

ITonsrue o MCTOJAaX IIO3HAHKA B XUMHUU. YuncTele BEIIECTBA M CMECH. CriocoOBbl pasaciICHUA cMmeceit

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 31eMeHTbl. CHMBOJIBI XUMUYECKUX 3JI€MEHTOB. IIpocThle U ClloKHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE yUEHHE

1.4

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHMX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTENLHAA
aroMmHasg macca. OTHOCUTEIIbHAS MOJICKYJIsIpHasd Macca. MaccoBas T0JIsI XUMHYECKOI'0 3JIEMEHTa B COCJUHCHHUHI

1.5

1.6

KomnuectBo Bemectsa. Monbs. MonspHas Macca. B3anMocCBsA3b KOIMYECTBA, MAacChl M YUCJA CTPYKTYPHBIX €IMHHI] BELIECTBA.
Pacuétsl o popmynaM XMMUYECKUX COEIMHEHUN

dusnueckue U XUMUYECKUE SBICHUSA. XUMHUUECKasi peakius U e€ NMpu3Haku. 3aKOH COXPAHEHUS MAcChl BEIIECTB. XUMHUUECKUE
ypaBHeHus. Kinaccuukarus XuMHYECKUX peaklnii (COeTMHEHNs, pa3I0KeHHUs, 3aMEIIeHNs, OOMEHa)

1.7

XVUMHYECKUH SKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOM MOCY10H, ¢ IpaBuiIaMu paboThl B 1abopaTopuu U mpuéMamMu oOpalieHus
C J1abopaTopHBIM 00OpYJOBaHMEM, H3yUY€HHE M ONHCaHue (U3NYECKUX CBOUCTB OOpPa3llOB HEOPraHMYECKUX BEIIECTB,
HaOmoieHne (pu3nveckux (MIaBJIeHHE BOCKA, TasHUE JIbJla, paCTUpAHUE caxapa B CTYIKE, KUIEHHE M KOHJEHCAIUs BOJbI) U
XMUMHUYECKHX (TOpPEHUE CBEYH, MPOKAIMBAHUE MEIHON MPOBOJIOKH, B3aUMOACHCTBUE Mella ¢ KUCIOTOM) sIBICHUH, HaOI0/IeHHEe U
ONMCAaHNE MPU3HAKOB NMPOTEKAaHUS XMMHMUECKUX peaklui (pas3sioKeHHe caxapa, B3auMOJIEHCTBHE CEPHON KHUCIOTHI C XJIOPHAOM
Oapus, paznoxkenue runpokcuaa menu(Il) mpu HarpeBaHuu, B3aumozencTBUe xkeneza ¢ pactBopom conu meau(ll), nzyuenue
CrocoOOB paszzeneHus cMeced (C MOMOIIbIO MarHuTa, (UIbTPOBaHWE, BBbIMAPUBAHUE, TUCTHILISALMSA, XpomaTorpadus),
IPOBE/IEHUE OYUCTKH MOBAPEHHOM COJM, HAOJIIOJICHUE U OIMCaHHUE PEe3yJIbTaTOB MPOBEACHUS ONbITA, WITIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUs MacChl, CO3/1aHUE MOJIeIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxneriye npeIcTaBuTeIn HEOPraHMYEeCKUX BEIIECTB

2.1

2.2

Bo3nyx — cmech rasos. CocraB Bo3nyxa. Kucimopon — anemeHT u mpocrtoe BemiecTBo. HaxoskaeHue kuciopoja B MPHUPOJAE,
duznyeckue U XuMudeckue cBoiictsa (peakuuu ropenusi). Okcunpl. [Ipumenenne kucnopoaa. CriocoOs! MOIy4eHUs KUCI0poia B
nabopaTopuu U mpoMelnuieHHOCTH. KpyroBopoT kuciaopoaa B npupoze. O30H — ajutoTporiHas MoAu(UKaLus KUCIopoia
TennoBoii 3¢ pekT XMMUIeckoil peakIuy, TEPMOXUMHUECKUE YPaBHEHUs, 9K30- U SHAOTEPMUYECKUE peakuu. TOMIMBO: yroib U
MeTaH. 3arpsi3HeHNe BO34yXa, yCWIEHUE TaPHUKOBOTO AP PeKTa, pa3pylIeHHe 030HOBOTO CIIOsI
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23
24

2.5

2.6

2.7

Bonopon — anemenT u npoctoe BemiecTBo. Haxokaenue Bogopoa B npupoje, (pu3nueckue 1 XMMUYECKHE CBOWCTBA, IPHMEHEHHE,
crnocoObI nony4enusi. Kucnotel u conu

Monsipablii 00BEM razoB. PacuéThl 0 XUMHUYECKUM YpPaBHEHUSIM

Oduznyeckue cBoiicTBa Bojabl. Bona xak pactBoputenb. PacTBophl. HackllieHHble U HEHACHIIIEHHbBIE PacTBOPBL. PacTBOpUMOCTD
BELIECTB B Bojie. MaccoBast 10J1 BELIECTBA B pacTBOpe. XMMHUYECKHE CBOICTBA Boibl. OcHOBaHus. Poiib pacTBOPOB B IPUPOJE U
B ’KM3HU yesioBeka. KpyroBopoT Bojibl B IpHupoie. 3arpsisHeHUE NPUPOAHBIX BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BOJI
Knaccudukanus neoprannyeckux coenunenuil. Oxcuapl. Kinaccuduxanust okcuaos: coneoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE,

amdotepusie) 1 Heconeobpasyromue. Homenknarypa okcunoB. dusnueckue U XUMHUYECKHE CBOWCTBa OKcuaoB. [lomydenue
OKCH/JIOB

OcnoBanus. Knaccupukanuss ocHOBaHMMA: IENOYM M HEpacTBOpUMbIE ocHOBaHMsA. HomeHkiaTypa ocHoBaHui. dusnyeckue u
XUMHYECKHE CBOWCTBA OCHOBaHMM. [lonyuenne ocHOBaHUI

2.8

Kucnorsl. Knaccuduxanus kucnor. Homenkiatypa kucinor. dusznyeckre U XMMUYECKHE CBOWCTBA KUCIOT. Psii akTUBHOCTH
merauioB H.H. bekerosa. Ilomydyenue kuciaor

2.9

Conu. Homenknatypa coseid. @u3nueckue 1 XuMUIecKre cBoicTBa cojie. [lomyuenue coneit

2.10

I'enermueckas cBI3b MCXKAY KilaCCaMM HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN HKCHEPUMEHT: KAaueCTBEHHOE OIPEJENICHUE COJAEpkKAHUA KHUCIOpOJa B BO3JyXe, IOIy4YeHHE, coOupaHue,
pacrio3HaBaHME€ M M3Y4YEHHE CBOMCTB KHUCIOpOJa, HAONIOJEHUE B3aUMOJECHCTBHUSA BELIECTB C KHUCIOPOAOM U YCIOBHS
BO3HUKHOBEHUS U MPEKpaIleHNs TOpeHus (1oxkapa), O3HaKOMJIEHHE ¢ 00pa3liaMi OKCHJIOB U OMMCAHHUE MX CBOMCTB, MOJIy4YEHHE,
coOupaHue, pacro3HaBaHHWE M M3Y4YEHHE CBOWCTB BOJOpoAa (ropeHue), B3auMmojeiicTBue Bojopoja ¢ okcuaom memu(ll)
(BO3MOXHO HCIIOJIb30BaHME BHJAEOMATEpUANIOB), HaOMIOJeHHE OOpa3loB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
0COOEHHOCTEH PacTBOPEHMs BELIECTB C PAa3IMYHON PacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OINpPeNeNEHHON MaccOBOU
J0JIell pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJIBI C METa/llaMU (HATpUEM U KajibIMeM) (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEPHAJIOB), OMpEJeNEHHEe pacTBOPOB KHUCIOT M IIeJouell ¢ TMOMOUIbI0 HHIUKATOPOB, HCcieloBaHHE 00pas3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAONIOJACHWE W3MEHEHHUS OKPAaCKHM HHIUKATOPOB B PAcTBOpPAaxX KHUCIOT H
menao4en, u3ydeHue B3aumopaencTBus okcuga meau(ll) ¢ pacTBopom cepHOM KHCIIOTHI, KHUCIOT C METaUlaMH, peakiuii
HEWTpanu3auy, MoTy4eHne HEPACTBOPHUMBIX OCHOBAHWH, BBHITECHEHHE OJHOTO METalla JPYyTUM W3 PacTBOpa COJIM, PEIICHHE
HKCIEPUMEHTAIBbHBIX 33/1a4 110 TeMe «BaxHelme Kiacchl HEOPraHUYEeCKUX COeTUHEHUN

[Tepuoanueckuii 3akon u [lepuoanueckas cuctema xummuueckux 3neMenToB .M. Menneneesa. CtpoeHue aToMmoB. XUMUYeCcKas
CBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTELHBIEC PEAKIIUN

3.1

[lepBble MOMBITKM KIACCU(PHUKAMM XUMHUYECKHX OSJeMEHTOB. [loHATHE O Tpymnmax CXOAHBIX OHJIEMEHTOB (LIETOYHBIE U
IIeJI0YHO3EMENbHbIE METAJUIbI, FAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yIoT aMpOTepHbIE OKCUABI U TUAPOKCUIbI

3.2

ITepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux osieMeHtoB J[.M. MenneneeBa. KopoTkonepuoanas wu
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33

3.4

3.5

JUTMHHOTIEpUoaHass ¢opmbl llepuoamueckoii cucrembl xumudeckux snemeHToB (.M. MengaeneeBa. I[lepuonsl ¥ Tpynimbl
Pu3nUecKuil CMBICI MOPSIKOBOrO HOMEpPa, HOMEPOB IEPUOAA U TPYIIIIBI AJIEMEHTA

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3orombl. DnekTpoHbl. CTpOCHHE SJEKTPOHHBIX 000704YeK aToMOB MepBbIX 20
XUMHYEeCKUX 3iieMeHTOB llepmoamueckoin cucremsl J[.MI. MenneneeBa. XapakTepuUCTHKA XUMHUYECKOrO 3JIEMEHTA IO €ro
nosnoxkeHuto B [lepuoamyeckoii cucreme [I.M. Menaeneena

3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB, METANIMYECKHMX M HEMETAJUIMYECKHUX CBOMCTB IO
rpymnnaMm u nepuonam. 3uadenue [lepuoanueckoro 3akona u Ileproguyeckoi CUCTEMbl XUMHUECKUX 3JIEMEHTOB JUJISl Pa3BUTHS
Hayku U npaktuku. .M. MenpaeneeB — yu€Hbl U rpaxIaHuH

Xumunaeckas cBsa3b. KoBaneHTHAsS (HOHﬂpHaH u HeHOHﬂpHaﬂ) CBA3b. :‘)HGKTpOOTpI/IHaTeJIBHOCTB XHUMHYECKHX 37eMeHTOB. MoHHas
CBA3b

3.6

3.7

9 KJIACC

Kon
1

1.1

1.2

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTEIILHEIC pCaKknuuu. HpOHGCCBI OKHCJICHHSA M BoccTaHOBJICHUS. OKUCIUTEIH U
BOCCTaHOBUTCIIN

XUMHYECKUN IKCIIEPUMEHT: M3YUCHHE OOpPa3IOB BEIICCTB METAJJIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA IIMHKA C
pacTBOpamMH KHCIOT M WIeNIoYed, MPOBEICHUE OMNBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pazIoKeHHs, COSTUHEHUS )

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
BemecTBo 1 xumnueckas peakuus. [loBropenue

HepI/IO,I[I/ILICCKI/II\/'I 3aKOH. HepI/IOI[I/ILIeCKa}I cucreMa XUMHUYCCKUX OJICMCHTOB I[I/I MeHzLeneeBa. CTpOCHI/IC aTOMOB.
BaKOHOMepHOCTI/I B U3MCHCHUH CBOMCTB XMMHYECKHX 3JICMCHTOB MEPBBIX Tpex nepruoaoB, Kajind, KaJIbIHUA U UX COGI[I/IHGHI/II\/JI B
COOTBCTCTBHHU C IMOJIOKCHHUEM JJICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHue BemecTBa: BUAbl XUMUUYECKOM CBA3U. THUIBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA
KPUCTAIJIMYECKON pPEIETK M BUAa XUMHYecKoM cBs3u. Kiaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX BEILECTB
(MeXyHapoJHas M TpUBHaJbHAas). XUMHUECKHUE CBONCTBA BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjaccaM HEOpraHMYeCKUX
COEIMHEHU I, TEHETUYECKAsI CBSI3b HEOPTAaHMYECKUX BEIIECTB

1.3

1.4

Knaccudukanus XuMAYECKUX PEAKIIHI MO Pa3IMYHBIM MPU3HAKaAM (TI0 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, O
TermoBoMy 2 (dexTy, M0 HM3MEHEHUIO CTETEeHEH OKUCIEHUS XHUMHUYECKHX DOJEMEHTOB, MO OOpPaTUMOCTH, IO YYacTHIO
Karajan3aTopa). DK30- U DHJAOTEPMUUYECKUE PEeaKIINH, TEPMOXUMHUUYECKUE ypaBHEHUS. [[OHATHE O CKOPOCTH XUMUYECKON PeaKkIuu
[TonsiTe 060 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKHUX peakiusax. [[oHATHE 0 TOMOTEHHBIX M TeTePOreHHBIX peaknusx. [loHsTue
0 XMMUYECKOM paBHOBECHHU. PaKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEAKIIUU U MOJ0KEHNE XUMHYECKOTO PABHOBECHSI
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1.5

1.6

1.7

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pcakuuu, 3JI€KTpOHHBII71 OajaHC OKMCIIMTEIbHO-BOCCTAHOBUTEILHOM pCaKkuuu. CocraBicHue
ypaBHeHI/Iﬁ OKHCIHUTECIBHO-BOCCTAaHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIb30BAHUEM METOAa SJICKTPOHHOI'O OanaHca

Teopus >M€KTPOJINTUUECKON AMCCOLMALMM. DJIEKTPOIUTHI U HEIEKTPOIUThl. KaTHOHBI, aHMOHBL. MexXaHM3M IMCCOLMALUU
BEIIECTB C Pa3NUYHBIMUA BHJAAMHU XUMHUYeCKOW cBsi3u. Crenenp auccouuarny. CUIbHBIE M Cla0ble 3JIEKTPOJHUTHI. Peakiuu
MOHHOr0 OOMeHa. YCJIOBUS IPOTEKAHUS PEAaKLUH MOHHOrO OOMEHa, IOJIHbIE U COKpAIEHHbIC MOHHBIC YPaBHEHUS PEaKLMM.
CBoiicTBa KUCIIOT, OCHOBAaHUH U COJICH B CBETE MPEACTaBICHUI 00 3IEKTPOTUTHUECKON aucconmanui. KauecTBeHHbIE peakuuu
Ha uoHbL [loHsATHE O TMapOIN3E conen

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTAIUIMUYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAIJIOB U
HeMmeTauioB (rpadura U ammasa), CIOKHBIX BEHIECTB (XJIOPUAA HATPHSA); MCCIEJOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHYECKOM
peakuuu OT BO3ACHCTBUS pa3IUYHBIX (DAKTOPOB; HCCIEIOBAHHE AJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoIlecca
JUCCOLMALlMU  KUCJIOT, IHesJo4ed W cojel  (BO3MOXKHO MCHOJb30BaHME BHMJIEOMATEPUANIOB); IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUsl peakuuid MOHHOro oOMeHa (oOpa3oBaHME OcCajlka, BBIJEICHHUE Traza, o0pa3oBaHUE
BOJIbl); OIBITOB, MJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUUil (rOpeHue, peakluy pa3ioxKeHUs,
COCIMHEHUS); PpACHO3HABAaHHE HEOPTraHMUYECKHUX BEIIECTB C TIOMOIIBI0O KAUeCTBEHHBIX pEaKIHii Ha WOHBI, pEIIeHHe
AKCIEPUMEHTAJIbHBIX 3a7a4

Hemeramns u nx COCAMHCHUA

2.1

OO6mass xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTepHblE cTeleHUu oOkucieHusd. CrpoeHue u
¢u3nyeckue CBONCTBA MPOCTHIX BELIECTB — TaJOreHOB. XHWMHYECKHE CBOWCTBA Ha MpHUMEpe XJopa (B3aMMOAEHUCTBHE C
MeTaJulaMH, HeMeTallJlaMH, LesodamMu). XaopoBoaopoa. CossiHas KUCIIOTa, XMMUYECKHe CBOMCTBA, MOJy4YeHHUE, IPUMEHEHUE.
JleiicTBue XJI0pa M XJIOPOBOJOPO/Ia HA OPTaHU3M YelioBeKa. BaykHeie XJIOpuapl 1 UX HaXO0XKJICHHE B TIPUPOJIC

2.2

23

O6mas xapaktepuctuka 3jaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHbIE CTENEHU OKUCICHHUS.
Crpoenne u Gpu3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEepbl. AJUIOTPONHbIE MOIUGDUKAIIMY KUCIOPOAA U CEPBHI.
XuMmunyeckue cBoiicTBa cepbl. CepoBOI0PO, CTPOEHUE, PU3NUYECKUE U XUMUYECKHE CBOMCTBA. OKCHABI CEphbl KaK MPeICTaBUTENN
KHUCIOTHBIX OKCcHOB. CepHasl KMCIIOTa, (PU3MUECKHE M XUMHUYECKHe CBOICTBa (0OIIME Kak MpPEACTaBUTENs Kiacca KUCIOT U
cnenuduyeckre). XUMHUUECKHE pEaKIUH, JeKallde B OCHOBE IPOMBIIIJIEHHOIO CHocoba MOJIYyYeHUs] CEpHOM KHCIOTHI.
[Tpumenenue. Conu cepHOM KUCIIOTHI, KAUECTBEHHAs peaklus Ha cylbhaT-uoH. HaxoxeHnue cepbl 1 €€ COeJMHEHUI B IPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKpY Karollel cpellbl COeAMHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro Mpe10TBpaIeH s

OOmrast xapakTepucTHKa 3JeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBbIE CTENEHU OKHUCIEHHUs. A3OT,
pacnpocTpaHeHHe B pHupojie, Gru3nueckue U Xumuieckue csoiicta. Kpyrosopor a3ora B npupoje. AMMHAK, ero pu3nyeckue u
XMMHUYECKHE CBOMCTBA, MoylydeHue U npumMeHeHue. Coau aMMOHHUSA, MX (U3MYECKHE M XUMHUYECKHE CBOICTBA, MPUMEHEHHE.
KauecTBeHHast peakiiysi Ha MOHBI aMMOHHUS. A30THasl KUCIIOTa, €€ Moy4eHue, (pusndeckre 1 XuMU4Yeckue cBoicTa (o01mue Kak
IpeJCTaBUTENsl Kilacca KHUCIOT U crneuugudeckue). Mcnoiab3oBaHMEe HUTPATOB M COJIEH aMMOHHSI B KaueCTBE MHHEPaIbHBIX
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yaoOpeHni. XuMUYECKOe 3arpsi3HEHUE OKPYXKAIOMICH Cpeibl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC JOXKIIHU, 3arpsi3HEHUE BO3/yXa,
MOYBHI U BOJJOEMOB)

®dochop, ammorponHbie Moaudukanuu ¢Gocdopa, ¢uznueckue u xumudeckue cpoictBa. Oxcun docdopa(V) u docdopnas
KHCIIOTa, (U3NYECKHe U XUMHUYECKUE CBOMCTBA, nmoydeHue. Mcnonap3zoBanue ¢ochaToB B KaUeCTBE MHHEPAIBHBIX Y100peHUI

2.5

O61as xapakrepucTuka 31eMeHToB [V A-rpynmnbsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHUS. YTIEepos,
QJIOTPOIHbIE MOANU(DUKALIMY, PACIIPOCTPAaHEHUE B MPHUPOJE, (pu3nueckre U XuMHUeckue cBoiictBa. AncopOuus. Kpyrosopor
yriaepoaa B npupoze. OKcuapl yriepoza, ux Gu3nuecKue 1 XMMHUUECKUE CBOWCTBA, JICHCTBHE HA )KUBBIE OPraHU3MBbI, TIOJTY4YCHUE
U IpUMEHEHHE. DKOJIOTn4YecKre MpoobeMbl, CBsI3aHHbIE ¢ okcuIoM yraepona(IV); runoresa rinodaabHOro NOTEIUIEHUs KIMMAaTa;
NapHUKOBBIA APQeKT. YTonbHas KUCIOTa U €€ CONM, UX (pU3MUecKue M XMMHUYECKHUE CBOWCTBA, MOJyuYeHHE W MPHUMEHEHHE.
KayecTBenHast peakuus Ha KapOoHaT-HOHBI. lcnosiab3oBaHHe KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U CEJIbCKOM
X035ICTBE

2.6

[lepBoHavanbHBIC TTOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUAX yrieposa (MEeTaH, 3TaH, STUJICH, alleTHIICH, STaHOJI,
TJIMLIEPUH, YKCycHas kuciora). Ux coctaB u xumuueckoe crpoeHue. [loHsTHe 0 OMONIOrMYecKr Ba)KHBIX BELIECTBAaX: XKHUpax,
Oeskax, yriieBoJiax — M UX POJIM B J)KM3HU YeJIoBeKa. MarepuanbHOE €IMHCTBO OPTAHMYECKUX U HEOPraHUYECKUX COSTMHEHUIN

2.7

2.8

KpemHuuii, ero ¢usuveckne m XMMUYECKHE CBOWCTBA, MoiydeHHe W npuMeHeHne. CoequHEeHus KpeMHus B mpupoje. Obmme
npenctaBienuss o6 oxcupe kpemHus(IV) u kpemnueBoil kuciore. CHIMKAThl, WX HCIOJIb30BaHHWE B OBITY, MEIUIIMHE,
IIPOMBIIUIEHHOCTH. BaxHeline CTpouTeNbHbIE MaTepHallbl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. lIpobiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAJIOB B OBCEAHEBHOM KU3HU

XVUMUYECKUH D3KCIEPUMEHT: H3yueHUe o0O0pa3lloB HEOPraHWYECKUX BEILECTB, CBONCTB COJSHOM KHCIOTHI; MpPOBEACHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI M HAONIOJIEHHE NMPHU3HAKOB MX MPOTEKAHUs; OMBITHI, OTpa)karolue (U3n4ecKue U
XUMHYECKHE CBOWCTBA TAJOI€HOB M HUX COCIUHEHHWH (BO3MOXKHO HCIOJB30BAHWE BHIEOMATEPUANIOB); O3HAKOMIICHHE C
o0pa3aMu XJIOpPHIOB (raJJOT€HUJOB); O3HAKOMJIEHHE C oOpa3uamu cepbl M €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BU/IEOMATEPHAIIOB); HAOJIIOJCHUE Mpolecca OOyIIMBaHUS caxapa MOJ ACHCTBHEM KOHIIEHTPHPOBAHHOIN CEpHON KHCIIOTHI;
U3yuyeHHe XUMHMUYECKHX CBOMCTB pa30aBICHHOM CEpHON KHUCIIOTHI, NMPOBEJECHHE KadeCTBEHHOM peakluu Ha cyibdaT-uoH U
HaOJroIeHne TIpU3HAaKa e€ TPOTEKAaHWs; O3HAKOMIIEHHE C (DM3MYECKHMMH CBOMCTBaMH a3oTa, (ocopa M UX COEAMHEHUH
(BO3MOKHO HCMOJIb30BAHUE BHJEOMATEpHANOB), 0OpaslamMu a30THBIX M (OCHOPHBIX YAOOpeHHit; moiaydeHue, coOupaHue,
pacrio3HaBaHHE U U3YYCHHE CBOMCTB aMMHUaKa; MPOBEICHHE Ka9YeCTBEHHBIX PEaKINi Ha HOH aMMOHUS U (pocdaT-noH u u3ydeHne
NPU3HAKOB MX IMPOTEKaHMsI, B3aUMOJEHCTBUE KOHIEHTPHUPOBAHHOW Aa30THOM KHUCIOTHI ¢ MeAbI0 (BO3MOXXKHO HCIOJIb30BAHUE
BU/ICOMATEPHAIIOB); U3y4YEeHUE MOJETIeH KPUCTANIMYECKUX PEHIETOK anMasa, rpadura, (yuiepeHa; 03HaKOMICHHE C IPOIECCOM
aJcopOIMKU  pacTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIJIEM W YCTPOHCTBOM MpPOTHBOrasza; IOJy4YeHHE, coOUpaHue,
pacrio3HaBaHHE M W3YYEHUE CBOWMCTB YTIIEKHCIIOTO ra3a; MPOBEJICHNE KaYeCTBEHHBIX Peaklnii Ha KapOOHAT- M CHIINKAT-HOHBI H
U3yuyeHHe MPU3HAKOB MX MPOTEKAaHUs; O3HAKOMJICHME C MPOAYKLUMEH CHIMKATHOW TPOMBIIUIEHHOCTH; pelleHUe
IKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxxHeiie HeMeTauTbl U BX COSAMHEHUS
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Mertamisl 1 ux COCAUHCHUA

3.1

OO0mass xXapakTepUCTUKa XMMHUYECKMX 3JEMEHTOB — METAJUIOB HAa OCHOBAaHMM UX IHojokeHus B llepumonnyeckoil cucreme
xumuueckux semenTos [I.M. Menneneesa u crpoeHus atoMoB. CTpoeHre MeTauioB. MeTajuindeckas CBsi3b U METAJUIMYECKast
KPUCTAJIIIMYECKAs] PEIIETKA. DIEKTPOXUMUUECKUN Psii HAIIPSDKEHUH METaITIOB

3.2

Ou3nyecKkue U XUMUYECKHE CBOMCTBa MeTayioB. OOmue crnocoObl MOoMydeHus MeTayioB. [IOHATHE O KOPPO3MH METAlIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBbl (CTalb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHHE B OBITY U
MIPOMBIIIUICHHOCTH

33

[Ilenounbie MeTauibl: noJioxkeHue B [lepuoanueckon cucreMe xumuyeckux anemeHToB .M. MeHieneeBa; cTpoeHHE UX aTOMOB;
HaxokJeHue B mpupojae. Pu3ndeckue U XUMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kaiust). OKCHIBI U TUAPOKCH]IBI HATPHS U
Kayus. [I[puMeHeHre meaouHbIX METAJJIOB U UX COEAMHEHHI

34

[[{erouHO3eMENBbHBIE METAJUIBI MATHUM M KalbLUi: IosiokeHue B I[lepmoaudeckoil cucrtemMe XMMHYECKUX 3jeMeHTOoB /J[.M.
MenneneeBa; cTpoeHHME HX aTOMOB; HaxokJAeHHEe B npupoge. dusnueckne M XMUMHUYECKHE CBOMCTBA MarHus M KaJlbLUS.
Baxwneiimme coequHeHns Kanblius (OKCHA, THIPOKCHI, coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmromuHui: nonokenue B Ilepuoguueckoit cucreme xumudeckux aiemMeHToB [I.M. Menzaeneesa; ctpoeHre aToMa; HaX0KICHHUE B
npupoje. Puzndeckre 1 XMMHYECKUE CBOWCTBA alTFOMHUHUS. AM(OTEpHBIE CBOWCTBA OKCHJIA U THIPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxenue B [lepuognueckoit cucreme xumuueckux sneMeHToB JI.JM. MeHneneeBa; cTpoeHHE aTOMa; HAXOXKJICHUE B
npupoje. Ousznueckue U XMMHUUECKHE CBOMcTBa xeneza. Oxcuabl, ruapokcuabl u conu skenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJyYEHUE

3.7

4.1

XUMHUYIeCcKnit OKCIICPUMCHT. O3HAKOMJICHUEC C O6p213HaMI/I METAJIOB M CIINIIaBOB, HX (1)I/ISI/I‘~IGCKI/IMI/I CBOfICTBaMI/I; HN3YUCHUC
pe3yNbTaTOB KOPPO3UU METaUIOB (BO3MOXKHO HCIIONH30BAaHUE BHUIECOMATEPHANIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHAA
KaJIBIIMSI ¥ HATPHUS C BOJOW (BO3MOXKHO HCTIOJB30BaHUE BUIEOMATEPHUATIOB); UCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI; MpoIecca
TOpPEHUS JKeJe3a B KUCIOpoe (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHUATIOB); MPU3HAKOB MPOTEKaHHUS KaueCTBEHHBIX peaKIUi
Ha WOHBI (MarHus, Kajblus, amoMuHud, 1uHka, xkene3a(ll) u xenesa(lll), meau(1l); Habmromenne u omucaHue MPOIIECCOB
OKpalllMBaHUsl TUIAMEHM WOHAMH HATPHs, Kalusg W Kalublus (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB); HCCIEIOBAaHUE
aM(bOTepHBIX CBOICTB THAPOKCHUIA QAJIOMHUHHA W TUAPOKCHAA IHWHKA, PCHICHUC OKCICPHUMCHTAJIBHBIX 3aJa4y II0 TEMCE
«BaxHelme MeTamibl ¥ UX COSAUHEHUS»

XUMHS U OKpYyXKarolias cpena

Hogsrle MaTcepurajibl U TCXHOJIOTHH. BCH_ICCTBE[ " MaTcpuajibl B HOBCCHHGBHOﬁ J)KU3HU 4YelIoBeKa. XUMUS U 310pPOBBE. bezomacHoe
HCITIOJB30BaHHUEC BCIICCTB U XUMHUYCCKUX peaKHI/II\/II B 6I)ITy. HepBaﬂ IMOMOIIb TP XUMHUYCCKUX 0KOT'aX U OTPABJICHHUAX

4.2

OCHOBBI 9IKOJIOTMUECKON TPaMOTHOCTH. XHMMHYECKOe 3arpsizHeHue okpyxaromeid cpenbl IIJIK. Ponp xumum B pemeHun
9KOJIOTHYecKUX mpobisieM. [IpupoiHbie HCTOUHUKH YTIIEBOAOPOIOB (YIrojib, IPUPOIHBIN ra3, HEPTH), MPOAYKTHI UX MepepabOTKH,
UX POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH
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4.3 XUMHYECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3IoB MAaTepHAIIOB (CTEKJIO, CIUIABbI METAJUIOB, MOJIMMEPHbBIE MaTepHAIIbI)
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IMPOBEPSIEMBIE HA OI'3 11O XUMHHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBbI OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

Ko .
I olllae SeMOL0 IIpoBepsiemble TPeOOBaHUSI K NPEMETHBIM pe3y/ibTaTaM 0230BOI0 YPOBHS OCBOCHHSI OCHOBHOM
T[l:eﬁO]IS)aHI/lﬂ o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero o0pa3oBanust Ha ocHoBe ®PI'OC

1 [Ipencrapienue:

0 TI03HABAEMOCTH SIBICHUH HPHUPOJBI, MOHUMAHNE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH Kak
1.1 00JIaCTH COBPEMEHHOI'O E€CTECTBO3HAHMSA, KOMIIOHEHTa OOIIeH KyJIbTyphl M NPAKTUYECKOH JesSTeNTbHOCTH
YeJI0BEeKa B YCIOBHSIX COBPEMEHHOTO OOLIECTBA; TOHMMAHUE MECTa XUMHHU CPEIIU IPYTUX €CTECTBEHHBIX HAyK

0 Hay4HBIX METOJaX MO3HAHUs, B TOM YHCJE SKCICPUMEHTAJIbHBIX U TEOPETUYECKUX METOAAX HCCIICAOBAHHUS
1.2 BCIICCTB U U3YUCHUA XUMHUYCCKUX peaKuHﬁ; YMCHHUEC UCIIO0JIb30BATh MOACIN IJIA 00BACHEHNS CTPOCHUA aTOMOB
Y MOJICKYT

(6] C(bean HpO(i)CCCHOHaHBHOIZ ACATCIIBHOCTH, CBA3aHHBIX C XUMHEH U COBPECMCHHBIMU TCXHOJIOTUAMU,
OCHOBAaHHBIMH HAa JOCTHMXCHUAX XHUMHYCCKOM HAaYKH, YTO ITO3BOJIUT O6y‘~IaIOHII/IMC$I paccMaTpruBaTh XMMHIO KakK

1.3 . . . .
chepy cBoeil Oynymed mnpodhecCHOHANBHOM MEATENbHOCTH U CAENaTh OCO3HAHHBIA BHIOOP XUMHHM Kak
Ipo(UIBHOTO MPEeIMETA IPU NIEPEX0/IE HAa YPOBEHb CPEIHEro O0IIero 00pa3oBaHus

) Brnagenue cucremMoil XMMHYECKHMX 3HAHUM U yYMEHHE MPUMEHATh CHUCTEMY XUMHUYECKUX 3HAHUN, KOTOpas

BKIIIOYAcCT:

BOXHEHMIINE XMMHYECKHE IOHATHS: XUMHUYECKHM JJIEMEHT, aTOM, MOJIEKYJA, BEIIECTBO, IPOCTOE M CIOKHOE
BELIECTBO, OJHOPOJHAsA U HEOJHOPOAHAs CMECh, OTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJISIPHAs MAacChl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIA 00BEM, OKCH[I, KUCIIOTa, OCHOBAHUE, COMb (Cpe/Hss), XUMUYECKast
pEeaKIus, peaklul COSMHEHHS, PeaKIMK Pa3IoKeHUs, PEaKIUK 3aMellleHHs], peakiui oOMeHa, TeTJI0BOH AP QeKT
peakuuu, 3K30- U SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBas JOJSI XMMHUYECKOIO DJIEMEHTA B COCIMHEHUU,
MaccoBasi 10JI U INPOLICHTHAs KOHLIEHTpAlMs BEILECTBA B PacTBOPE, sApPO aroMa, DJIEKTPOHHBIM CIIOW aroma,
2.1 aToMHasi ~ opOuTalb, paguyc  aToMa, BAJEHTHOCTb, CTEMEHb  OKUCJIEHUS, XUMHUYECKas  CBA3b,
IEKTPOOTPULIATEIBHOCTD, TOJSAPHAS U HEMOJSAPHAas KOBAJIEHTHAs CBS3b, HOHHAs CBsA3b, METAUINYECKasl CBS3b,
KpHUCTa/LTHUecKasi peléTka (aToMHasl, MOHHAs, METAIIMUECKasi, MOJIEKYJIIpHast), UOH, KATUOH, aHUOH, AJIEKTPOJIUT
U HEIIEKTPOJMT, DJCKTPOJIUTHUYECKas JUCCOLMAlMs, pEaKUUd HMOHHOrO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE DPEAKIUU, OKUCIUTEIb M BOCCTAHOBUTENb, OKUCIIEHWE M BOCCTAHOBJICHUE, DJJIEKTPOJIH3,
XMMHYECKOe PaBHOBECHE, 00paTHMble U HEOOpaTHMbIE PEaKIMH, CKOPOCTh XUMHUUECKON peakIiy, KaTaiauzaTop,
ITJIK, KoppOo3usi METAJUIOB, CILIABI

2.2 OCHOBOITOJIArarolie 3aKOHbl XMMHM: 3aKOH COXpPaHEHHMs Macchl, nepuoandeckuii 3akoH .M. Mennaeneena,
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3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH Asor aapo

23 TEOPUU XMUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOPUsL, TEOPUS JIEKTPOJUTHUECKON AUCCOLUALIU
3 Brnaagenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIKOYAIOILICH:
YMEHHUE NPaBUIBHO MCIIONIb30BaTh H3YUYECHHBIE BEIIECTBA U MaTEpHAJIbl (B TOM YKCIIE MUHEPAIbHBIC YI00peHHUS,
METaJUIbl U CIUIAaBbI, IPOAYKThI IepepabOTKH MPUPOIHBIX HICTOUHUKOB YIJIEBOJOPOJOB (YIJIs, HPUPOJHOIO Iasa,
3.1 He(TH) B OBITY, CEIIbCKOM XO3SIICTBE, HA TPOU3BOICTBE U TOHUMAaHKUE 3HAYCHUS )KUPOB, OCIKOB, YIIIEBOJOB JIJIs
OpraHu3Ma 4YejlOBeKa; YMEHHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUYECKUX IMPOLIECCOB HA OPraHU3M
YeJI0OBEKA M OKPY’KAIOLIYI0 IPUPOJIHYIO CpEdY
3.2 YMEHHE HHTEIPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTHX YYEOHBIX TPEIMETOB
33 HaJINYME OMbITAa PAOOTHI C PA3IMYHBIMU HCTOYHUKAMU MH(POPMALIUU IO XUMUH (HAay4yHasi 1 HAyYHO-IIOIYJIIpHas
JUTEepaTypa, cJIoBapu, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)
3.4 yMeHHE O0BEKTHBHO OIICHWBATh WH(POPMAIIMIO O BEIIECTBAX, X MPEBPAIICHUIX U MPAKTUICCKOM PUMEHEHUN
' U YMEHHE UCIOJIb30BaTh €€ JJIs pelleHus] yueOHO-I03HABATENbHBIX 3a/1a4
Bnanenue ocHoBaMM NOHATUIHOIO amnmapara U CHUMBOJIMYECKOTO SI3bIKa XHMHUH JUI COCTaBJIEHUS (Bopmyll
4 HEOpPraHUYECKUX BELIECTB, yPaBHEHUN XMMUYECKUX PEaKIMil; ocHOBaMu XuMudeckoil HomeHkiiatypsl (IUPAC
1 TPUBUATBHOM )
YMeHue 00bACHATh CBA3b MOJOXKEHUs 3eMeHTa B Ileprnouueckoil cucreMe ¢ YMCIOBBIMHM XapaKTepUCTUKAMU
5 CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] Aapa, 00Iee YUCIIO AIEKTPOHOB), paclpeesieHueM
3JIEKTPOHOB I10 SHEPT€TUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX NMEPUOJIOB, KNS U KaJIbIUs
[IpencraBiaeHne O NEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKMX JJIEMEHTOB (paguyc aToMa,
6 AIIEKTPOOTPHUILIATEILHOCTD), MPOCTHIX M CIOXKHBIX BEUIECTB OT MOJOXKEHUs 3aeMeHToB B [lepuogumueckoit
cucTeMe (B MaJIbIX MEePHOJax U INIABHBIX MOATPYIIAX) U 3JEKTPOHHOTO CTPOSHUS aToMa
7 YMeHnue kinaccupuuupoBarh:
7.1 XUMHUYECKHE AIEMEHTHI
7.2 HEOpraHMYEeCKUe BEllecTBa
7.3 XUMHYECKHUE PEAKIINHU
8 YMeHue onpeaers:
8.1 BaJICHTHOCTh M CTENEHb OKHUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUIMUECKON CTPYKTYPBI B COEIMHEHUSX
8.3 XapakTep Cpe/bl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTEIh U BOCCTAHOBUTEID
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YMeHne xapakTepu3oBaTh (U3NYECKHe U XUMHUECKHE CBOMCTRA!

NPOCTBIX BEUIECTB (KUCIOPO, 030H, BOJOPOJ, Tpadur, anMas, KpeMHHH, a30T, ¢ochop, cepa, XJIop, HATPHIA,

2.1 KaJIMH, MarHui, KaJabllui, AIIOMUHUHN, )KEJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIE UX BOJAHBIX PAacTBOPOB (BOJAa, aMMHUAK, XJIOPOBOJOPOI, CEPOBOAOPO, OKCUIBI
99 u ruapokcuasl MertamioB I-IIA rpynm, amomunus, meau (II), nunka, sxenesa (II u I1I), okeunel yrnepona (II u
IV), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI), cepuucras, cepHasi, a30TUCTas, a30THas,
docdopHasi, yronpHasi, KpeMHUEBAsI KUCIOTA M UX COJIH)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX COCTaBa M CTPOCHUS,
9.3 IIPUMEHEHHE BEILECTB B 3aBUCMOCTH OT UX CBOMCTB, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAIICHUN B
Pa3JIMYHBIX YCIOBHSIX
10 YMeHHe COCTaBIsATh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS PEAKIIUNA, B TOM YHCIIE:
10.1 peakIuii HOHHOTO OOMEeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
10.3 WUTIOCTPUPYIONINX XUMUYECKUE CBOMCTBA M3YUYEHHBIX KJIACCOB (IPYII) HEOPraHMYECKHUX BEIIECTB
10.4 MOJITBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXIY HUMU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUEThI):
1.1 OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJK0 XHMHUYECKOIO 3JIEMEHTA B
COCIMHEHUU
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
11.4 [0 YpaBHEHUSM XHUMHUECKHUX PEaKIUil U HAXOIUTh KOJIWYECTBO BEIIECTBA, OOBEM M MacCy peareHTOB WIU
MIPOJIYKTOB PEAKIIUU
12 Branenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO IMO3HaHHs (HAONIOJACHUE, U3MEpPEHUEe, IKCIEPUMEHT, MOJICTUPOBAHKE) MPU
12.1 M3YYCHUU BEIIECTB M XUMHYECKHX SIBICHUN; yMeHUEe chopMyIupoBaTh MpoOieMy H MPEIIOXKUTh MyTH &
pereHus
12.2 0e30MmacHol paboThl ¢ XUMHUUYECKUMHU BEIIECTBAMH, XUMHUECKOH MOCYI0H 1 1a00paTOPHBIM 000pyI0BaHUEM
mpaBUJIaMd 0e30mMacHOro oOpalleHus ¢ BEIIECTBAMH, HCIIONh3yeMbIMU B MOBCEAHEBHOW KU3HU, MPaBHIAMU
123 MOBEJICHUS B LIETISAX COCPEKESHUSI 3I0POBhSI U OKPYXKAIOIIEH MPUPOTHON CpeIbl, TOHMMaHUE Bpeia (ONaCHOCTH)

BO3JICHCTBUS Ha KUBBIE OPTaHU3MBI OMPEIEIIEHHBIX BEIIECTB, CIOCOOOB YMEHBIIICHHUS M MPEIOTBPAIICHUS HX
BpPETHOTO BO3JICUCTBHUS
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13

Hannuaue MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYHICCTBJICHUA CICAYIOMNX XUMHUUCCKHUX SKCIICPUMCHTOB!

HN3YUYCHUC U OIIMCAHUC (I)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUEC C (1)I/I3I/I‘-I€CKI/IMI/I n XUMHUYCCKUMU

13.1 SBJICHUSIMU; ONBITHI, WIJTIOCTPUPYIOIIME NIPU3HAKY TPOTEKAHUS XUMUYECKUX PEAKIUI

13.2 H3y4YeHHEe CIIOCOO0B Pa3ICIICHHs CMeCcei

133 NONy4eHNE KUCIOPOJia U H3YuEHHE €ro CBOMCTB; MOJy4€HHE BOAOPOAA U U3yEHHE ero CBONCTB; NOJIy4YeHHE
YIJIEKUCIIOTO ra3a U U3yUYEHHUE €ro CBOMCTB; MOJyUYeHHEe aMMHaKa U U3YUYEHUE €ro CBOMCTB

13.4 MIPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM J0JIE pacTBOPEHHOTO BEIIECTBA

135 MIPUMEHEHNUE UHIUKATOPOB (JEaKMyca, MeTuwIopamxka u (eHondranenHa) A oNnpeaeaeHus XxapakTepa cpebl B
pacTBOpax KUCJIOT U IIEJI0UeH
WCCIIC/IOBAaHUE W OIMCAHHE CBOMCTB HEOPTaHMYECKUX BELIECTB PA3JIMYHBIX KIIACCOB; M3yUCHHE B3aMMOJCHUCTBUS

13.6 KAC/IOT € METallaMH, OKCHIaMH METAlUIOB, PacTBOPUMBIMH M HEPACTBOPHMBIMH OCHOBAHHAMH, COJLIMH;
MOJIydYeHUE HEPACTBOPUMBIX OCHOBAaHMM; BBITECHEHHE OJIHOTO MeTajula JPyruM W3 pPacTBopa COJIH;
uccienoBanne aM()OTEPHBIX CBOMCTB TUAPOKCUIOB aATFOMUHUS U IIMHKA
pEelIeHUE SKCIEPUMEHTANIbHBIX 3a7ady 1o TemaMm: «OCHOBHBIE KIJIACCHI HEOPTraHWYECKUX COEIUHECHUII;

13.7 «DNEKTPOIIUTAYECKAS TUCCOIHAIUs»; « BaxkHeie HeMeTauibl M UX COCIMHEHUs; «BaxkHenme MeTaibl 1
UX COCUHEHUSD)
XUMHUYECKHE OKCIIEPUMEHTHI, WUIIOCTPUPYIOIIME TPU3HAKK TMPOTEKaHWS peakuuid HOHHOTO OOMeEHa;

13.8 KaueCTBEHHBIC PEAKIMM Ha NPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPHA-, OpOMUI-, HOIUI-,

’ cynear-, docdar-, kapboHAT-, CHIMKAT-aHUOHBI, THIPOKCH/I-UOHBI, KATUOHBI aMMOHHUS, MarHus, Kalblus,

TIOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), IMHKA

14 Ymenue:

14.1 MPEJICTaBISITh PE3YNIbTATHI HKCIIEPUMEHTa B (hopMe BBIBOJAOB, JOKA3aTENbCTB, TPaQUKOB M TAOJHUIl M BBISBISATH
HMITUPUIECKHE 3aKOHOMEPHOCTH

149 YCTaHABIUBATh CBSI3M MEXJy pEaJIbHO HAOMIOJAEMbIMH XHUMHYECKUMU SBJICHUSMH U  IPOILIECCAMH,

MMPOUCXOIAIINMMHA B MAKPO- 1 MUKPOMHUPCE, OOBSICHATH IMPUYNHBI MHOFOO6pa3PI$I BCIICCTB
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IHEPEYEHbB 9JIEMEHTOB COAEP)KAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHH

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 IlepBoHayaJIbHbIE XUMUYECKHUE TTOHATUS
1.1 Uwuctele BemecTBa U cMecu. CrocoObl pa3iesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE 3JIeMEHTBI. CHMBOJIBI XUMUYECKUX 31€MEHTOB. IIpoCThie U CII05KHBIE BELECTBA.
1.3 Xumuueckasi popMyiia. BaJeHTHOCTh aTOMOB XUMUYECKHUX JIeMEHTOB. CTEICHh OKUCIICHHS
1.4 3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHass aromHas Mmacca. OTHOcuTeNnbHas MOJEKyJsIpHas Macca. MaccoBas nous
XMMHUYECKOI'0 3JIEMEHTa B COEAMHEHUN
15 Konunuecto Bemecta. Moiib. MossipHas Macca. MossipHbIil 00bEM ra3oB. B3auMocBsI3b KOJIMUECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX
€IMHHUII BENIECTBA
1.6 dusndyeckue U XUMUYECKUE SBICHMS. XMMHUYECKas peakuus U €€ NpU3HaKU. 3aKOH COXPAaHEHUS MacChl BELECTB. XUMHYECKHE
YpaBHEHHUSI
2 [lepuoanueckuii 3axoH u Ilepuoanueckas cuctema xumuueckux aieMeHToB .M. Menneneesa. CtpoeHue aToMOB
721 [Iepnonnueckuit 3akoH. Ilepuoguyeckas cucrema xumudeckux snemeHToB .M. MenneneeBa. [lepuoast u rpynnsl. OU3nyecKkuit
CMBICJI IOPSIIKOBOIO HOMEPa, HOMEPOB NIEPUOAA U IPYIIIBI JIEMEHTA
29 Crpoenne aromoB. CoctaB aToMHBIX sjep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK aTOMOB mepBbIX 20

XUMHUYECKHX IeMeHTOB [lepnoauueckoii cucremsl [1.11. Menneneesa

3aKOHOMepHOCTI/I B HW3MEHEHHH CBOMCTB XMMHMYECKHX DJIEMEHTOB MEPBLIX TpéX NepruoaoB, Kajliusd, KaJlblUsd (paIu/cha aTOMOB,
2.3 QJICKTPOOTPUIATCIIBHOCTH, MCTAUIMYCCKUX W HEMCETANIMYCCKUX CBOI\/'ICTB) W MX COCIMHCHHN B COOTBETCTBHH C IOJIOKCHUEM
9JICMCHTOB B HepHOHH‘leCKOﬁ CUCTCMC U CTPOCHUEM UX aTOMOB

3 Crpoenue BeniecTa
31 Xumudeckas cBsi3b. KoBaneHTHas (MOJsIpHAs U HEMOJSIpHAsH) CBSI3b. DJIEKTPOOTPUIATENILHOCTh XMMHUECKHUX 2JIeMEHTOB. MoHHas
' CBsI3b. MeTajuinueckas CBA3b
39 TI/IHI:I KPUCTAJUTMYECKUX peHVIéTOK (aToMHasi, MOHHAs, METAJTTUYECKAsI ), 3aBUCMOCTh CBOMCTB BEIIIECTBA OT TUIIa KPUCTANIMYECKON
PELIETKY U BUJIa XUMUYECKOM CBS3U
4 Baxueiliune npeacTaBuTeN HeOpraHmueckux BemiecTs. Hemeramibl 1 ux coeinHeHusl. MeTaibl M UX COeAMHEHUS

Knaccugukanus M HOMEHKIAaTypa HEOPraHMYECKMX COEIMHEHHMH: OKCHJOB (COoJeo0pa3yroliue: OCHOBHBIE, KHCIIOTHBIE,
4.1 am(oTepHbIe) U HeconeoOpas3yrolue; OCHOBaHMN (IIENOYM M HEPACTBOPUMBIE OCHOBAHMA); KHUCIOT (KHUCIOpPOJCOJAEpXkAlie U
OECKHUCIIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpEeTHUX U KHCIIBIX)

4.2 dusnueckue W XHMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJJIOB: BOJOPOJA, XJOpa, KHUCIOPOJa, cephl, a3oTa, (ocdopa,
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yriaepojaa, KpeMHUs

duznyeckre 1 XUMHUYSCKHE CBOMCTBA MPOCTBIX BCHICCTB-MCTAJUIOB: JINTUSA, HATPHUA, KaJIUsd, Maroiusad U KaJiblUA, AJIIOMUHHA, KECJIC3a.

4.3 DJIEKTPOXUMHUYECKUH Psil HAIPSYKEHU METallloB
4.4 duznyeckue 1 XMMHUYECKHE CBOMCTBA BOJOPOIHBIX COETMHEHUI HEMETAJNIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOA, aMMHUAKa
45 dusnyueckrue U XMMHUYECKHE CBOMCTBAa OKcuaoB HeMerawwioB: cepsl (IV, VI), azora(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV),
kpeMHusA(IV). IlonyueHnne okcu10B HEMETAIIOB
4.6 Xumnueckue cBoiictBa okcuoB: MetasioB IA—IIIA rpymnm, nunka, meau(ll) u sxenesa(Il, I11). ITosryueHne okCUI0B METAIIIIOB
47 XUMUYECKHE CBOMCTBA OCHOBaHMM W aM@OTEpHBIX THAPOKCHAOB (HAa MpUMEpe THAPOKCHAOB AaIIOMHHHUS, >Kele3a, IMHKA).
[Tosnyyenne ocHOBaHUM ¥ aM(OTEPHBIX T'MIPOKCHIOB
48 OOmue XWMHYECKHE CBOWCTBA KHCJIOT: XJOPOBOJOPOJHOHN, CEPOBOIOPOTHOW, CEPHUCTOW, CEpHOHM, a30THOW, (OCHOpHOI,
KpEMHUEBOM, yronbHOH. OcoOble XUMUYECKUE CBOMCTBA KOHIIEHTPUPOBAHHOMN CEpHOM U a30THOM KUCHOT. [lomyueHne KucioT
4.9 OO0mue XMMHYECKHE CBOMCTBA cpetHuX coJied. [Tomyuenue coneit
4.10 [Tonydenue, cobnpanue, pacrio3HaBaHUE BOJOPO/Ia, KUCIOPOa, aMMHUaKa, YTIEKUCIIOro ra3a B 1JabopaTtopuu
4.11 [Tonydyenue amMmmmuaka, CEpHOM U a30THOW KUCIIOT B MPOMBINLIEHHOCTH. OOI111e crioco0bl MOIy4YeHUs METAIIJIOB
4.12 ['eneTnyeckas CBSI3b MEXKAY KJIaCCAMHU HEOPTaHUUECKUX COSAMHEHHIMA
5 XHWMHMYECKHUE PEAKLUN
51 Knaccudukanuss XuMuueckux peakiuii Mo pa3IMyHbIM MPU3HAKAM: 10 YHMCIY M COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
' TerI0BoMY 3(h(PeKTy, 0 U3MEHEHHUIO CTENEHEeW OKUCICHHSI XUMUYECKIX JIIEMEHTOB
59 TernnoBoii 3 pexT XxuMudeckol peakiuu, TEPMOXUMHUYECKHE YPaBHEHHsI. DK30- U DHIOTEPMHUYECKHE peakiuuu. TepMOXuMUIeCKHe
ypaBHEHUS
53 OKHCIUTENbHOBOCCTAHOBUTENbHbIE peakuuu. OKHcIuTenu M BoccTaHOBUTENU. [Ipoiiecchl OKHCIEHHS W BOCCTaHOBJICHUS.
) DNEeKTPOHHBIH OalaHC OKUCIUTEIbHOBOCCTAHOBUTENBHON PEeaKINK
54 Teopus anekTponuTHieckoi quccoranui. KaTHoHbI, aHMOHBL. DIEKTPOIUTHI U HEANEKTPOIUTHL. CHUIIbHBIE U ClIa0ble AIEKTPOJIUTHI.
] Crenenp auccoIMalum
5.5 Peakunu noHHOTO 0OMEHa. Y CIIOBHSI MPOTEKAHMS peaKliii HOHHOTO OOMEHa, MOJIHbIE U COKPAIIEHHBIC HOHHBIE YPaBHEHHsI pEaKkIuid
6 XuMUs U OKpYy»Karolas cpeaa
6.1 BemectBa u maTepuasibl B MOBCEIHEBHOW >KU3HU 4YelIOBEKa. be30macHOe HCIONb30BAHUE BEIIECTB M XMMHYECKUX pPEAKIUN B
) naboparopun 1 ObITY. [lepBasi MOMOIIb MPU XMMHUYECKUX 0XKOTAX M OTPABICHUAX
6.2 XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolled cpellbl (KUCIOTHBIE 0K, 3arpsS3HEHHE IOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro

npenotBpaiieHus llpenensuas momyctumas koHmentparus BemectB (I1IJK). Porh XuMuu B pemieHUH IKOJIOTUYECKUX MPOOIEM.
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Ycunenue napHUKoBoro 3¢ dekra, paspyiieHrue 030HOBOTO CIIOs

[Ipumenenue cepsl, a3ora, (pocdopa, yriepoga, KpeMHUS U UX COCTUHEHUN B OBITY, MEIWIUHE, MPOMBIIIICHHOCTH M CEIBCKOM

6.3 xo3gicTBe. [IpuMeHeHne MeTallIoB U CIUIaBOB (CTallb, UyTyH, AIOPATIOMUHUN, OpOH3a) B OBITY U IPOMBIIUIEHHOCTH UX COEIMHEHUH.
[ToHsiTHE O KOPPO3UM METAINIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOPPO3UU

6.4 [TpupoHbIe HCTOYHHUKH YTIIEBOAOPOIOB (Yroib, MIPUPOIHBIN ra3, HeTh), MPOIYKTHI UX NepepadoTku (OEH3UH), UX POJb B OBITY H
IIPOMBILIIEHHOCTH
IlepBoHayasbHble MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSX yriepoia (MeTaH, 3TaH, STWIEH, aleTWIeH, 3TaHOJM,

6.5 IJIMLEPHH, YKCyCHast Kuciota). [loHsTHe 0 OMONOrMYEecKH BaXXKHBIX BEIECTBAX: JKHpax, OeJKax, YIJIEeBOAAX — M MX POJH B JKU3HU
4eJloBeKa

7 Pacuérsr:

7.1 1o hopMysiaM XUMHYECKUX COSAMHEHUI

7.2 Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YpPaBHEHUSIM

50




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O NTIPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-¢ uznanue, nepepadorannoe ['abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. AknroHepHOe
obmmecTBo «M3narenscTBo «IIpocBemienne

» Xumusi: 9-i kacc: 6a30BbIi YPOBEHB: YUeOHUK; 5S-¢ uznanue, nepepadorannoe ['abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. AknroHepHoe
obmmectBo «M3narenscTBo «IIpocBemienne

METOAUYECKUE MATEPHUAJIBI JIUIS1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTE
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