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IHHOACHHUTEJILHASA 3AIINCKA

[Iporpamma MO XMMHM Ha ypOBHE OCHOBHOTO OOWEro o6pa3’oBaHHMA COCTABICHA HA OCHOBE TPEGOBAHMN K
pesyJpTaTaM OCBOCHHs OCHOBHOW 00pa3zoBaTeNbHOM MpOrpaMMBl OCHOBHOTO OOIIEro o6pa3oBaHMs, TPEICTABICHHBIX B
@I'OC 00O, a Takxe Ha OCHOBE (enepaNbHON paboUeli MPOrpaMMEl BOCIIUTAHMS H C YYETOM KOHLETIHY PENOIaBaHMs
yuebHoro npeameTa «XuMus» B 06pazoBaTeNIbHBIX OpraHu3auusx Poccuiickoit @enepaliuy.

IIporpamMma o XWUMHM Ja€T NpPEACTAaBIEHHE O LEAAX, oOmel cTpaTeruu OOyYeHHsl, BOCTIMTAHMS M PA3BUTUS
O0y4arOlMXCsl  CPeACTBaMM  y4eGHOrO MpefMeTa, yCTAHABIMBAET OOJ3aTENBHOE MPEAMETHOE  CONEpIKAaHUE,
NpeaycMaTpUBaeT Paclpe/ieiCHHe ero 110 KiaccaM ¥ CTPYKTYyPUPOBAaHME M0 paszieiaM ¥ TeMaM MporpamMmsl IO XUMUH,
ONpeJenseT KONMYECTBCHHBIE W Ka4YeCTBEHHBIE XapaKTEPUCTUMKM COIEPXKAHHUS, PEKOMEHIYEMYIO IOCIENOBATENBHOCTE
M3Y4EHHA XMMHH C y4ETOM MEXNPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3EH, JOTHKM y4eGHOro mpolecca, BO3PACTHBIX
0cOOeHHOCTe! O0Y4arOIMXCs, ONpENENseT BO3MOKHOCTH IPEAMETa IS peanusauuu TpeGOBaHMM K pesysibTaram
OCBOCHHsI OCHOBHO¥ 00pa3oBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 06Iero 06pa3oBaHus, a TakkKe TpeOGOBaHMil K
pesysnbTaTam OOy4eHMs XMMHM Ha ypOBHE Lieneii M3yueHus NpeaMeTa M OCHOBHBIX BUJOB y4eOGHO-IO3HABATENLHOM
JEATENLHOCTH 00yYaroIIErocs o OCBOSHHUIO Y4eOHOro COAEpIKaHMUS.

3HaHME XWUMMHM CIYXKUT OCHOBOH [y (DOPMUPOB2HHS MHPOBO33PEHMs OOYYAIOLIErocs, ero IpPeICTAaBICHHH O
MaTepuanbHOM eIMHCTBE MUpPA, BAXKHYIO POJIb UrParOT GOpPMUPYEMBIE XUMHUEH MPEICTABNEHHUS O B3aMMOIPEBPALIEHUSIX
SHeprud ¥ 00 3BOJIOLMM BELIECTB B NPUPOAE, O MYTAX pEIleHHs MIOGalbHBIX NPOGIEM yCTOMYMBOIO pasBUTHSA
4EJI0BEYECTBA — CEIPEEBOH, SHEPreTUHECKOM, IUIIEBOM 1 3KOJOrHYECKOH 6€30I1acHOCTH, POGIeM 30paBOOXPAHEHMS..

H3zyyeHue xumumu:

CIIOCODCTBYET peanu3aliy BO3MOXKHOCTEH JUIA CaMOPa3BUTHS U GOPMUPOBAHHUS KyIbTYphl JUYHOCTH, e OBLIeH 1
(byHKUMOHATBHON IPaMOTHOCTH;

BHOCUT BKIaJ B (OPMMPOBaHME MBIULIEHHS M TBOPYECKHX CIOCOGHOCTEH OOYYAIOMIMXCS, HABBIKOB MX
CaMOCTOSATENBHOM y4eOHOH NEATENBHOCTH, SKCIEPUMEHTANBHBIX U MCCIIENOBATENECKAX YMEHUHM, HEOGXOMUMBIX KaK B
NOBCEIHEBHOM XKU3HH, TaK U B IPOPECCUOHANBHON NEATEIBHOCTH,

3HAKOMHT CO ChneuupMKOH HAy4HOrOo MBIIUICHHS, 3aKJIaJblBAeT OCHOBBI LIEJOCTHOrO B3IVISAa HA E€IUHCTBO
NPUPOABI M YENOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B (DOPMHUPOBAHHU ECTECTBEHHO--HAYYHON IPaMOTHOCTH
o0yyaroluxcs;

CMOCOOCTBYET (OPMHUPOBAHMIO LIEHHOCTHOTO OTHONIEHMsS K ECTECTBEHHO--HAyuYHBIM 3HAHMAM, K NPHpPOLE, K
4eJIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTHYECKOe 0Opa3oBaHue 00yYaroLmxcs.

JaHHble HamnpapieHuss B OOyYeHMH XMMHMHM OOECIEUMBAIOTCA CIHELMGUKON Copepanus yuyeGHOro MpenMeTa,
KOTOPBIH SBIAETCS MENarOrMYeCKy aJalNTHPOBAaHHBIM OTpaKeHHeM 6a30BOM HAyKM XMMMM Ha ONpPEeNeNEHHOM JTare eé
pa3BUTHAL.

Kypc xumnu Ha ypoBHE OCHOBHOrO 061IEro 06pa3oBaHMs OPUEHTHUPOBAH HA OCBOECHHE OOYYAIOUIUMUCS CHCTEMEI
NepBOHAYANBHBIX MOHATHHA XUMHUM, OCHOB HEOPTraHMYECKOM XMMHU W HEKOTOPHIX OTHENBHBIX 3HAUMMBIX TOHSTHI
OpraHUYeCKOU XUMUH.

CrpyKTypa comepKaHus NPOrpamMmbl O XUMUK CHOPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAXOMA K €& H3y4eHHIO.
ConepxaHue CKJIafpIBa€TCA M3 CHUCTEMBI NOHATHH O XMMMYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMBI TMOHSTHH O
XHMUYECKOH peakiuu. OOe 5TH CHCTEMBI CTPYKTYyPHO OpPraHH30BaHBI [0 NPUHLKILY IOCNENOBATEIBHOrO PasBHTHS
3HAHWH Ha OCHOBE TEOPETUYECKUX MIPEICTABICHUI Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO Y4EHUS KaK OCHOBBI BCET0 ECTECTBO3HAHMS,

— Ilepuoauyeckoro 3axona [I. M. Menaeneera Kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHs O CTPOSHUH aTOMa ¥l XUMHUYECKOU CB3M;

— NIpeICTaBIEHNH 00 3JEKTPONTUTHYECKOH IMCCOLMALMY BEIIECTE B PACTBOpAX.

Teoperuueckue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE 3MIIMPHMYECKH IONYYECHHBIX W OCMBICIEHHBIX (DaKTOB,
Pa3BHUBAIOTCA IOC/IENOBATENBHO OT OLHOIO YPOBHS K JAPYTOMY, BBIMONHSA (QYHKUMH OOBSCHEHHSI U NPOrHO3UPOBAHHUS
CBOWCTB, CTPOCHMSI M BO3MOXKHOCTEH NPAKTUYECKOr0 NPUMEHEHHS U TIOYUeHHUs U3y4YaeMbIX BELIECTB.

OcBoeHye IIPOrpaMMbl TI0 XMMHUU CIIOCOOCTBYET (hOPMUPOBAHKIO NIPEACTABIEHHS O XUMMUECKOM COCTABISIOMIEH
Hay4HOW KapTMHbI MUpa B JIOTMKE €€ CHCTEMHOH NPUPOJE], LIEHHOCTHOrO OTHOLIEHHS K HAYYHOMY 3HAHUIO U METOLaM
TNO3HaHKA B Hayke. VI3yd4eHne XMMHUM NIPOMCXO/UT C MPUBICYEHHEM 3HAHHUI U3 paHee M3yYeHHBIX y4eGHBIX MPEeAMETOB:
«Oxpy:xaroruit Mupy, «buonorus. 5—7 kiacce» U «DusmkKa. 7 KIacey.

Ipy u3yyeHuM XUMUK NPOUCXOUT GOPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOM HAYKH Kak 06/IaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUIECKON NESTEIBHOCTH YENOBEKa M KaK OJHOrO M3 KOMIIOHEHTOB MHMpPOBOM KyNBTYpHI. 3ajgaua



y4e6HOro MpeAMeTa COCTOUT B (POPMUPOBAHNN CUCTEMBI XUMHUIECKHX 3HAHNH — BaKHEHIINX HAKTOB, IOHATHH, 3aKOHOB
U TEOPETUYECKUX MOJIOKEHUH, TOCTYIHBIX 06001IEH1I MUPOBO33PEHUECKOr0 XapaKTepa, A3blka HayKH, B MPUOOLIEHNH K
Hay4HBEIM METOIaM IIO3HaHWs TpU H3YYECHHWM BELICCTB W XHMHUTCCKHMX peakiyif, B (OOpPMUPOBaHWM M DasBUTHH
MO3HaBATE/IEHBIX YMEHUN W UX NMPUMCHCHHHU B y4eOHO-NI03HABATENBHON U y4eGHO-HCCIIeIOBATENBCKOM NEATENbHOCTH,
OCBOEHMH TIpaBuil 6e30MacHOro oOpalleHus ¢ BEIECTBAMH B [TOBCEIHEBHOM XKU3HHU.

[py ¥3y4eHUH XMMHWH Ha YpPOBHE OCHOBHOIO ob1iero 06pa3zoBaHus BaXKHOE 3HAUCHMC npuoOpeny Takue LENH,
KaK:

— (hOpMHUpPOBAHKE HHTENIEKTYalbHO PasBUTOH JIMYHOCTH, FOTOBOM K C€amMOOOpa30BaHMUIO, COTPYAHHWYECTRY,
CaMOCTOSTENBHOMY TIPUHSITHIO PELISHHUH, CIOCOOHOM aianTHpoBaTLCs K OLICTPO MEHSIOLIMMCS YCIIOBUAM XKHU3HH,

— HampaBJIeHHOCTb OOydYeHWs: Ha CHCTEMAaTH9IECcKOe npuobieHue ofydaromuxes K CaMOCTOSTENbHOM
[103HABATEIIBHOMN NeATENHHOCTH, Hay9HBIM METO/@M MO3HaHMs, GOPMUPYIOLIMM MOTHBALHIO ¥ PASBUTHC CrocoOHOCTEH K
XUMWY;

— ofecrieyeHHe YCIIOBUM, CIIOCOOCTBYIOLINX nproBpeTeHHr0  00y4YarolMucsa  OrbITa pasHoobpa3Hon
NeSTeTFHOCTH, NIO3HAHUSI U CaMOIIO3HaHMUs, KITFOYEBLIX HABBIKOB (KITEFOYEBBIX KOMIIETEHIMM), HMEIOINX YHUBEPCAIEHOC
3HAYEHUe IS Pa3INIHbIX BUIOB NESTEIBHOCTH,

— (opmupoBanue oOIeH QyHKUHMOHATBHOH H €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, B TOM HHCIIC YMEHUH
0B BLICHSITD U OLCHUBATH SBIIEHMS OKPY)KAIOMEr0 MHpa, UCTIONB3Ys 3HAHWSA U OTIBIT, MOy CHHBIE TIPH W3yYEHUH XUMUH,
TIPYMEHSATH UX TIPH pelieHry npobiieM B [IOBCEIHEBHOM KU3HHU U TPYJIOBOH ACATENBHOCTH,

— QopmupoBanye y 00y4aroliXCcs TyMaHUCTHICCKUX OTHOIICHNH, TIOHAMAHHSA LEHHOCTH XUMUYECKHMX 3HaHHH
IS BBIPaGOTKM SKOJNOIMYECKM LEIeCO00pasHOro TMOBEACHMS B OBITYy W TPYHOBOM JEATENLHOCTH B LETSX COXPAHCHMA
CBOETO 37I0POBbS M OKPYKAOLIeH IPUPOJHOMN CPETIBL;

~ pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOBHOCTEN K CaMOKOHTPOJIIO ¥ CAMOBOCIIMTAHMIO HA OCHOBE yCBOCHNA
00GII[eUeIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BeIOOpY Mpoduid W HampaBJICHHOCTH JajbHEAIIEro
00y4eHHUs.

Of1iee YHCIIO YacoB, OTBEAEHHBIX VIS U3yYEHMsI XUMHUK Ha yPOBHE OCHOBHOTO o6u1ero 00pa3oBaHus, COCTABIAET
136 uacos: B 8 Kiacce — 68 yacos (2 yaca B HeZIEMO), B 9 Kacce — 68 4acoB (2 vaca B HEIEMIO).

COJEPXAHUE OBYUYEHUSL

8 KJIACC

IlepeonavaabHble XHMHYECKHE NOHATHS

[IpenmeT XuMmud. Ponb XuMuM B JKM3HM HE/IOBCKA. Xumus B cucTeMe Hayk. Tena ¥ Bemiectsa. PU3NIECKHC
CBOMCTBa BelecTB. ArperaTHoe COCTOSHHE BellecTB. [ToHsTHE O METONax MOSHAHMA B XMMHH. YucThle BEILECTBA U
cMecy. Crioco0bl pasfesIeHus: CMECeH.

ATOMBI U MOJEKYIbl. XuMudeckue eMeHThl. CHMBONBI XMMHUHYCCKHX OJEMCHTOB. IpocTele U CJIOXHBIE
Bell[eCTBA. ATOMHO-MOJIEKYJIAPHOE YUCHHUE.

Xumuueckas (opmysa. BaleHTHOCTs aTOMOB XHMMYECKUX J/IEMEHTOB. 3aK0H MOCTOSHCTBA COCTaBa BEILECTB.
OrHocUTeNbHas aToMHas Macca. OTHOCHTENbHAs MOJEKy/nspHas macca. Maccosas HOJs XHMHHECKOIO JNIeMEeHTa B
COEIMHEHHUHU.

KonuuecTso Bernectsa. Mons. MonspHas Macca. B3auMOCBSA3b KOIMYECTBA, MACChl 1 9HC/Ia CTPYKTYPHBIX €ITUHUL]
BelecTBa. Pacu&Thl 10 (hOpMyJiaM XUMUYECKUX COEJUHCHUH.

DysHUecKye U XMMAUECKHE SBeHus. XUMUYecKas peakius U e TPU3HaKi. 3aKOH COXPaHEeHHA MacChl BELICCTE.
Xumuueckre ypasHeHus. Kiaccubukarys XUMAYECKIX peaKiui (coemMHEH¥Is, Pa3NIOKEHVIs, 3aMELIEHU, obmeHa).

Xumuueckuii IKCnepUMEHM:

3HAKOMCTBO C XMMHUECKOM TMOCYIOW, MpaBwiaMu paboTsl B NabopaTopud M IpASMAaMH obpaieHus ¢
naGopaTOpHBIM OCOPYIOBAaHHMEM, W3yYCHHE W ONWCAHHC (bu3MUecKHUX CBOMCTB 0OpaslOB HEOPraHWYeCKHX BEIICCTE,
naGmoseHre Gusndeckux (MTaBNeHHe BOCKA, TAAHUE JIbJa, PACTUPAHUE Caxapa B CTYTIKE, KUIICHHE 1 KOHJIEHCAIS BOJbI)
Y XUMHWYECKUX (TOpeHHE CBEYH, MPOKATMBAHWE MEJHOW NPOBOJIOKH, B3aUMOJIEHCTBHE MeNa C KHCIIOTOH) SIBJICHUH,
HaGIIOMEHHE | OTIMCAHME IPU3HAKOB MPOTEKAHNs XMMUYECKUX peaklui (pasiioenne caxapa, B3aMMOJIENHCTBUE CEPHON
KHCIOTHI C XJIOPUIOM Gapuist, pasnoxkenue ruapokcrpa meu (II) npu HarpeBaHmy, B3aMMO/IEHCTBHE JKeNe3a ¢ paCTBOPOM
conu wmemu (I), m3ydeHwe Croco0OB pasfieNieHHsi CMecel: € TOMOLUBIO MarHuTa, GunbTpOBaHKE, BBHINAPUBAHKE,




JUCTWUISALMS, XpoMmaTtorpadus, NPOBEAEHUE OYMCTKH IIOBAPEHHOH CONHM, HAaOMIONEHHE W ONHCAaHHE pPEe3yJILTaTOB
IPOBEJICHHUS OIIbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMs1 MacChl, CO3JaHUe MOJeNel MoKy (IIapOCTEPIKHEBBIX).

Bakueiimune npegcTaBUTE M HEOPraHUYECKUX BELIECTB

Bosmyx — cmech razo. Cocrar Bo3fyxa. Kucnopon — anement u npocroe BewecTso. HaxoxxaeHnue kuciopona B
npupone, (usnueckre W XHMUUecKHe cpoiicTBa (peakuuu ropeHus). Oxcuppl. Ilpumenenue kuciopoma. CrocoGel
TIOJy4eHHs KHCI0poAa B 1abopaTopuu M MPOMBILLIEHHOCTU. KpyroBopoT kuciaopoza B npupone. O30H — ajuIoTpOIHas
MoaudUKaLys KUCIOPOoa.

TeruoBoil 5PEKT XUMHYIECKOH pEeaKkLUH, TEPMOXMMUUYECKHE YPABHEHUs, 3K30- U BHAOTEPMHUYECKHE peaKLUM.
TOImIMBO: yroib U MeTaH. 3arps3HeHUe BO3/LyXa, YCUIEHUE MapHUKOBOro 3ddexTa, paspyleHre 030HOBOrO CIOA.

Bogopon — aneMeHT M mpoctoe BewlecTBo. HaxoxxnaeHue Bomopona B IpHpone, QU3MYECKUE M XHUMHUUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOR! oNy4yeHus. KucioTsl U comu.

MonspHslii 00BEM ra3os. PacyéTsl 1o XMMUYECKUM YpaBHEHUSM.

®usuueckue cBoicTBa BoAbl. Boja kak pactBoputens. PacTBopel. HacklieHHBlE U HEHACHIIEHHbBIE PACTBOPHI.
PactBopumocTh BelecTB B BoJe. MaccoBas [0/ BELECTBA B pacTBOpe. XUMUUYECKHUE CBOMCTRA Bobl. OcHoBaHus. Posib
pacTBOPOB B NPHMPOJE M B JKM3HM 4enoBeka. KpyroBopor BoApl B mpupoe. 3arps3HeHUe NpUpoAHbIX Boa. OxpaHa u
OYMCTKA MPUPOTHBIX BO.

Knaccudukanus HeopraHuueckux coeauHeHudl. Oxcugpl. Knaccuouxaums OKCHAOB:  cosieoOpasyrouiye
(ocHOBHBIE, KMCIOTHEIE, aMmbOTepHbIe) U Heconeobpasyromue. Homenknarypa okcumor. Dusnyeckue U XMMHUYECKUE
cBoicTBa okcuaoB. [TomyueHre OKCHIIOB.

OcHopanms. Knaccuduxaiys OcHOBaHMIL LIENOYM U HEPACTBOPMMBIE OCHOBaHHsA. HOMeHKIaTypa OCHOBaHMI.
Ou3MYeCcKre U XMMUYECKUEe CBOMCTBa ocHOBaHUHU. [TonyueHrue ocHOBaHUMA.

Kucnotel. Knaccuduxanus xkucnot. HomenknaTypa kuciaoT. Ousnyeckre U XUMHYECKME CBOMCTBA KHUCIOT. Psn
axtuBHOCTH MeTaisioB H. H. bBekerora. [TonyyeHne KucioT.

Conu. Homenkiatypa coneit. @u3nuecKue U XUMHUYECKUE CBOMCTRA cojiel. [lonydenue conet.

['eHeTHUECKas CBS3b MEXKIY KIlaCCaMM HEOPTAHUIECKUX COEMUHEHUH.

Xumuueckuii 3IKCnepumeHm:

KaueCTBEHHOE OIpeJeNeHUe COJEPXKaHUsA KUCIOpOAa B BO3AyXe, IOJydeHHE, COOMpaHHe, paclo3HABAHUE U
u3y4yeHHe CBOMCTB KMCIOpOIa, HaOMIOAECHHE B3auMOJEHCTBUS BEUIECTB C KUCIOPOJOM M YCJIOBHS BO3HMKHOBEHHS U
NpeKpaleH1s ropeHus (Ioxapa), 03HaKOMJIEHHE ¢ 00pa3LiaMy OKCHUIOB M ONIMCAHUE UX CBOHCTB, NONTyUYeHHE, COOMpaHue,
pacrno3HaBaHME U U3y4YEeHHE CBOMCTB BOAOpona (ropeHue), B3auMmoneiicTeue Bonopona ¢ okeuaom menu (II) (BosmoxHO
HCII0JIB30BaHHE BUIEOMATEPHAIIOB), HAOMIOIeHH e 00pa3I[OB BEUIECTB KOJUYECTBOM 1 MOJIb, HCCIIEN0BAHUE OCOOEHHOCTEH
pacTBOpEHUsI BELIECTB C Pa3IM4HON PacTBOPUMOCTHIO, NIPUIOTOBJIEHME PACTBOPOR C OMpEAEEHHOM MaccOBOM [oJei
pPacTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBHE BOJBI C MeTa/laMH (HaTpueM U KajblueM) (BO3MOMKHO MCIIOJB30BAHUE
BUJIEOMATEPUAIOR), HCCIEIOBaHUE 00pa3l0B HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KI4CCOB, HAOIONEHUE U3MEHEHUS
OKpacKM MHIMKATOPOB B PAacTBOpax KUCJIOT M ILNENOYEH, usydeHue BzaumopeicTnua okcuzma menu (II) ¢ pacteopom
CEpHOM KUCIIOTBI, KACIOT C METaJJIaMy, peakluii HelTpanyu3auyy, NoNyYeHHe HEPaCTBOPUMBIX OCHOBAHUM, BLITECHEHHE
OJHOrO MeTajlla OPYTMM M3 pacTBOpa COJIM, PEUISHHE 3KCIEePUMEHTATIBHBIX 3a7ad 0 TeMe «BaKHeHuIne Kiacchl
HEOPraHUHYECKUX COETUHEHUI.

Ilepuonuyeckuii 3axon u Ilepuoauyeckas cucreMa XuMH4ecKHX 3jeMeHToB [I. . Menneneesa. Ctpoenue
aTomoB. XuMHYecKas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE PeaKIuu

ITeprbie NOMBITKY K1acCUGHKALMK XMMUYECKUX 3/1eMeHTOB. [I0oHATHE O rpynnax CXOMHBIX 31EMEHTOB (IIeI0YHbIE
U LIENOYHO3EMENBHBIE METAJUIE], TA/IOTeHEl, HHEPTHEIE Ia3bl). DIEMEHTHI, KOTOpBIE 00pa3yioT aMOTepHBIe OKCUIBI U
TUJPOKCUABIL.

[lepuonuueckuit  3akoH. Ilepuomuueckas cucremMa xumuyeckux onementoe JI. M.  Menneneera.
KopoTkonepuoanas u nnuHHonepuonHas Gopmel Ileproaudeckoit cucteMsl xumudeckux snemenTos [, Y. Menpeneesa.
[Tepuoapl v rpynnsl. OU3MYECKHHA CMBICI IOPSIIKOBOrO HOMEPa, HOMEPOB MEPHOIA U IPYIIIIbI JJIEMEHTA.

Crpoenne aromos. CocTaB aToMHBIX saep. M3oTombl. OnekTpoHbl. CTpoeHHe 3/IeKTPOHHBIX 06O0J0YEK aTOMOB
nepepix 20 xummgeckux snementos Ilepuomudeckodt cucremsl JI. M. Menneneesa. XapakTepuCTUKa XMMHYECKOTO
3JIEMEHTa 110 ero nojoxeHuto B Ilepuoguueckoii cucteme JI. M. Menaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XMMMYECKHMX 3JEMEHTOB, METAUIMYECKMX U HEMETAINYEeCKUX
CBOMCTB IO TPYIIIaM U NEPUOAAM.

3nauenue [lepuonnyeckoro 3akona u [lepuommyeckol CUCTEMBI XUMUYECKUX SMEMEHTOB JUIS Pa3BUTHSA HAyKU U
npakTukd. JI. Y. Mennenees — y4&HbIN U IpasKaaHuH.



Xumudeckas cBsizb. KopajeHTHas (monspHas H HETIONsPHAs) CBA3b. OJIEKTPOOTPULATEIBHOCTE XUMUYECKUX
a1eMeHTOB. VloHHas CBS3b.

Crernenp okucieHusi. OKUCITUTENEHO--BOCCTAHOBUTENILHBIC PEAKIMH. TTpolecchl OKMCIEHUS. ¥ BOCCTAHOBJICHUA.
OKMCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepUMEHNL:

u3ydeHne oOpasioB BELECTB META/IOB 1 HEMETAJLIOB, B3aMMOIEHCTBYE THAPOKCHIA LIMHKA C PACTBOPaMH KHUCIIOT
1 1esnoyeil, IpOBeIeHNE OMNBITOB, WILTIOCTPUPYIOIINX TIPUMEDPEI OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PeaKimii (ropeHue,
peaKLyK pasjIoKeH!s, COETUHEHMUS).

Mesicnpeomemmble C8A3U

Peai3alys MEXIPEIMETHBIX CBA3eH NPU U3y4CHUH XHMHH B 8 KJacce OCYLIECTBIIETCS YEepe3 MCIOJIb30BAHUC
KaK OOLINX eCTECTBEHHO--HAYUHBIX TIOHSTHM, TaK W MOHSATHH, ABJISIOLINXCA CHUCTEMHBIMM [JIs OTHEJBHBIX NPEIMETOB
€CTECTBEHHO--HAYYHOTO LHKJIA.

O6Ie eCTEeCTBEHHO--HAYYHBIC TIOHATHA: Hay9YHBIH dakT, runoTesa, TEOPHs, 3aKOH, aHAM3, CHHTE3,
kiaccudyKaLmsl, IEPHOAMIHOCTD, HAOMIOICHUE, SKCIICPHMCHT, MOIeJIMPOBaHNe, H3MEPEHHE, MOJIETb, SIBJICHHC.

duzMKa: MaTepus, aToM, JJICKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHI, W30TOIEI, PajrOaKTHBHOCTD, MOJIEKYJIa,
BIEKTPUYECKUH 3apsijl, BEIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHME BELIECTBA, Ias, dusruecKye BETMINHBI, €IUHHALE]
M3MEpEHUsl, KOCMOC, TUTAHETHI, 3BE3/BL, ConHue.

Buonorust: (pOTOCUHTES, AbIXaHHE, Guochepa.

[eorpadus: atvocdepa, runpocepa, MUHEpAIIBI, FOPHBIE TIOPOJIBI, TOJIE3HBIE HCKOIAeMbIE, TOIUIMBO, BOXHBIC
PECYPCHI.

9 KJIACC

BemecTBo ¥ XUMHYeCKAasl peaKuus

[lepuoauueckuii 3aKkoH. [lepronmieckas cucremMa xumvuueckux anemento JI. Y. Menpeneea. CTpOSHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHCHHWH CBOWCTB XMMHYECKHX OJJICMEHTOB MepBBIX TPEX TNEPUOMOB, Kajlud, Kamblud M HX
COeIMHEHUI B COOTBETCTBUM C IMOJNIOKEHNUEM BJICMCHTOB B TTepuoauyecKo CHCTEME U CTPOCHHEM HX aTOMOB.

CTpoeHrE BELIECTBA: BHJEI xUMuecKol cBasu. THUNBl KPUCTAUTAYECKHX PEIIETOK, 3aBHCMMOCTE CBOMCTB
BeIlleCTBa OT THIIA KPUCTAITMIECKOM PEeIIETKY U BUAA XUMUYECKOMU CBSA3U.

Kraccubukaiysi ¥ HOMEHKIIATypa HEOPTraHWHCeCKHIX BELICCTE. XUMUYECKIe CBOMCTBA BELLECTB, OTHOCAMIMUXCA K
pasMYHBIM KJIacCaM HEOPraHW4eCKUX COeMHEHMI, TeHETHYECKast CBA3b HEOPraHNIECKUX BEINCCTE.

KnacciduKaius XUMUYECKUX PeaKIii TI0 pasiviHbIM npu3HaKaMm (110 YMCITy U COCTaBy y4acTBYIOLIHX B peaKuuu
BEMIECTB, TI0 TEIUIOBOMY 3(GeKTy, Mo U3MEHEHHIO CTereHel OKUCIEHHs XUMHYECKUX 3JIEMEHTOB, II0 00paTUMOCTH, MO
YHACTHIO KaTaJIu3aTopa). OK30- ¥ SHIOTEPMUICCKHE peakLyy, TEPMOXUMUIECKUE YPABHCHHA.

INousiTHE O CKOPOCTH XMMHYECKO¥M PEaKIUH. [Monsitrie 06 O6paTUMBIX ¥ HEOOPATAMBIX XUMIICCKHX peaKuusXx.
[loHSTHE O TOMOIEHHBIX YW TETEPOTEHHBIX PCaKUMAX. IMousitiie 0 Kartanuse. IIOHATHE O XMMHUYECKOM PABHOBECHH.
@DaKTOopbI, BIUALINE Ha CKOPOCTb XMMUYECKON PEaKIMH U TIONI0KEHNE XMMHIYECKOTO PAaBHOBECHA.

OKUCTUTENBHO-BOCCTAHOBUTENIBHBIE  PCaKINH, STIeKTpOHHBIM  OanaHc OKHCITATENLHO-BOCCTAHOBUTEIILHOH
peakuuu. CocTaBieHHE ypaBHEHHI OKHCITMTENEHO--BOCCTAHOBUTEILHBIX peakuuii C HCIOIB30BAHHEM METONA
3JIEKTPOHHOTO OanaHca.

Teopusi 3/EKTPOIUTAYECKON HMCCOLMALIHH. DJIEKTPONUTEl U HE3JIEKTPOJIUTBL. KaTHoHBI, aHHOHBI. MexaHu3M
OUCCOLMALIMM BEIIECTB C pPasIWYHBIMA BHIAMH xumuueckoit cBasu. CrTeneHb AUCCONHALAH. CunbHBIE U Clabble
SJIEKTPOJIATEL.

Peakuyiyi MIOHHOTO OOMEHa. Y CJIOBHs NMPOTEKaHMA peakLuii HOHHOTO OOMeHa, MOJHEIC COKpalEHHBIE MOHHBIC
ypaBHEHUS DPEaKLUH. CROMCTBA KWCIIOT, OCHOBAHMH WM COJIeM B CBETC TpeACTaBIeHNH 06 SIEKTPOIUTHYECKOH
nucconmanuy. KauecTBeHHbIC peaKklMy Ha NOHBL. [ToHsiTHE O TUAPOIIU3E CONIEH.

Xumuueckuii IKCnep UMennt:

03HAKOMJICHHE C MOIENSMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHMieCKIX BEIEeCTB — METAJJIOB U HEMETAJUIOB
(rpatuta 1 anmasa), CIOXKHBIX BEIICCTB (xJT0pHIa HaTPUs), UCCIIENOBAHNE 3aBHCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMH
OT BO3NEWCTBUS PA3NMYHBIX (HaKTOpPOB, WCCICNOBAHNE 3JIEKTPONPOBOJHOCTA PacTBOPOB  BEIICCTE, npolecca
JVCCOLMALM KHCTIOT, Ienoyel u coned (BO3MOXKHO HCIIONIb30BAHUE BHACO MaTepuaioB), NPOBENEHUE OIBITOB,
WTIOCTPUPYIOIIUX TIPU3HAKK MPOTEKaHWA peakiyi HOHHOIO obmena (ofpasoBaHHE OCajiKa, BBINCJICHUC TIasa,
06pa30BaHue BOJBI), OIBITOB, WIUIKOCTPUPYIOMHX TpUMepbl OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHHE,
peaKUMHu pasIoKeHHU, COeIMHEHNs), PACTIO3HAaBaHUE HEOPraHMIECKHX BOLIECTE C [IOMOIIBIO KaueCTBEHHBIX PEaKLHi Ha
HOHBI, PEIICHUE SKCIIEPUMEHTANIBHBIX 33/,




HemeTtaanasbl 4 HX cOeIHHEHHS

OOmas XapakTepucTHKa ranoreHoB. OCOOEHHOCTU CTPOCHHsS aTOMOB, XapaKTEpHBIE CTEIEHH OKUCIIEHUS.
CrpoeHne M (u3HYECKHE CBOHCTBA MPOCTHIX BEIIECTB — TajoreHoB. XHMMHYECKHME CBOICTBAZ Ha MpHUMepe XJopa
(B3aMMOZEHCTBHE ¢ METAIIAMY, HEMETAIIAMY, 11ea04aMy). Xnoporonopod. ConsHas KUCI0Ta, XMMHYECKHE CBONCTEA,
noiy4eHue, NpuMeHeHue. JlelicTBre Xyiopa M XJIOPOBOAOpPOJA HA OPraHM3M 4eNoBeKa. BakHeWlIHe XJIOpHABI M MX
HaXOXXeHUe B IPUPOLE.

Obmas xapakTepucTrka 31eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTepHbIE CTENEeHH
okucneHmst. CTpoeHue U PU3MYECKHe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOAA M Cephl. AJUIOTPONHbIE MOAUDHKALIK
KUcopofa U cepel. XUMUYECKHE CBOMCTBa cepbl. CepoBOmOpOn, cTpoeHue, DU3MYECKME U XUMHYECKHE CBOMCTBA.
OKCHIBI Cepbl KaK NPECTABUTENM KUCIOTHBIX OKCHIO0B. CepHas KHCIOTa, (GU3MYECKHe U XMMUYECKHUE CBOMCTRA (0bLHe
KaK MpeACTaBUTeNs Klacca KHUCIOT U creuuduieckue). XMMUIECKME PEaKly, JIexKallie B OCHOBE MPOMBIIIEHHOIO
criocoba Mosy4eH s CepHON KUCIOThL. [Ipumenenue cepHOl KMCnoTsl. CoMy CepHOMN KUCIIOThL, KAYeCTBEHHAs PeaKLysl Ha
cynbdar-uoH. Haxoxnenue cepsl u €€ coefuHeHnii B mpupofe. XMMMUECKOE 3arps3HEHHE OKDY)KAIOLIEH Ccpembl
COEZIMHEHUSMU CePbI (KUCIOTHBIE AOXK/IHM, 3arPA3HEHME BO3yXa U BOLOEMOB), CIIOCOOBI €r0 MPENOTBPALIEHHS.

Obuwias xapakTepucTvka 51eMeHTOB VA-rpynmbl. OCOGEHHOCTH CTPOCHHs aTOMOB, XapaKTepHEIE CTeNeHH
OKMCIIEHUs. A30T, PaclpOCTpaHeHUe B NPUPOJE, DU3MUECKUE U XMMUYECKHe CBOMCTBA. KpyroBopoT asora B mpupose.
AMMuaK, ero GU3MYECKUe ¥ XMMMYECKME CBOWCTBa, NMONy4yeHHe U NpuMeHeHwe. Conu aMMOHHUs, UX (QU3MYECKUE U
XMMHUYECKUE CBOMCTBa, NpuMeHeHue. KadyecTBeHHas peakuus Ha HMOHBl aMMOHHUS. A30THas KHUCIOTa, €€ MOIydeHHe,
(usruecKue ¥ XMMUYECKHE CBOMCTBa (00LIMe Kak IpelcTaBUTeNs Kilacca KMCIOT U cnenuduyeckue). Mcmons3osanue
HUTPaTOB U COJICH aMMOHHS B Ka4eCTBE MUHEDPAIbHBIX yHoOpeHui. XUMHYECKOEe 3arpsi3HCHHE OKpYKarouleid cpemsl
COCAMHEHUIMU a30Ta (KUCIOTHBIE NOXKIM, 3arpA3HEHME BO3yXa, IOYBEl M BOJOEMOB). Dochop, amIoTPOMHbIE
monubukanuu Gocdopa, pusuyeckre u xumuueckue caocTra. Oxeun dhocdopa (V) u dochopHas kuciora, busudeckue
¥ XMMUYECKUE CBOMCTBA, NOJTy4eHue. Mcnons3osanue GocdaToB B KauecTBE MUHEPATIBHBIX yI0OPEHHUH.

Obuwias xapakTepucTvka d1eMeHTOB IVA-rpynmel. OCOGEHHOCTM CTPOCHHS aTOMOB, XapakTepHble CTeNEeHH
OKMCIIeHHsA. YTJIEPO, a/lJIOTPOIHbIE MOAU(DHKALMY, PACIPOCTPAHEHHE B PUPOAE, DU3HIECKUE U XUMUUECKHE CBOMCTERA.
Ancopbuus. Kpyrosopot yriepozaa B npupoge. OKCHIBI yriepona, HX QU3MYECKUe U XMMUYECKHE CBOMCTBA, NEHCTBHE
Ha JKMBBIE OPraHM3MBI, IIONY4CHHE U NPUMEHEHUE. JKOJIOrMYECKUe NPOOaEMBI, CBSI3aHHbIE ¢ OKCHAOM yriepoaa (IV),
TUNoTe3a [I00aBHOrO MOTEIUIEHHs KIMMAaTa, NapHUKOBEIH 3(deKT. YroapHas KHCIOTa U €€ CONu, UX (BU3MYECKUe U
XUMHWYECKHE CBOWCTBA, IOJNy4eHHME M npuMmeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBL. Mcromb3oBaHue
KapOOHATOB B OBITY, MEAULMHE, IPOMBILUIEHHOCTH U CEJIbCKOM XO03SiCTBE.

[lepBoHaYanbHBIE MOHATHA 00 OPraHMYECKHX BELIECTBAX KaK O COSOMHEHMsX yriepoaa (MeTaH, 5TaH, STUIIEH,
aleTH/ICH, 3TaHOJ, TNIMUEPUH, YKCYCHas KucioTa). IIpupoiHble MCTOYHHKH YIIIEBOZOPOXOB (Yrosb, NPUPOAHBIH ras,
He(TB), NPOMYKTHl MX NepepaboTkH (6€H3UH), X POE B OBITY M IPOMBIULIEHHOCTH. [IOHATHE O GHONOrMYECKU BAYKHBIX
BELECTBAX: JKMpax, OeNKax, YIJeBoJax — W MX PONM B JKM3HH YeJOBEeKa. MarepuaibHOe €IMHCTBO OPraHMYECKHX U
HEOPraHUYeCKUX COEAMHEHHIH.

KpemHui, ero ¢usnveckue W XUMUYECKME CBOWCTBA, MONydeHHE M MpuMeHeHue. COeqMHEHMs KpEMHHS B
npupoze. O6mue npencrapneHus o6 oxcune kpemuus (IV) u kpemuueBoi kucnoTe. CHIHKATHL, WX WCIMOJB30BAHUE B
ObITy, B IPOMBILLIEHHOCTH. BaxkHeHue CTpOUTeNbHbBIE MAaTepUAIbl: KEpAMUKA, CTEKIIO, LIEMEHT, OETOH, KeJe306TOH.
IIpo6nempl 6€30MaCHOTO UCTIONB30BAHUS CTPOUTEBHBIX MATEPUATIOB B [IOBCETHEBHOM KU3HH.

Xumuueckuii IKCnEpUMeHm:

u3y4eHHe o0pasiioB HEOPraHWYECKUX BELIECTB, CBOHCTB CONAHOM KMCIIOTHI, IPOBEAEHHUE KAYECTBEHHBIX PEaKLIMil
Ha XJIOPU/I-MOHBI U HAaOIIOJIEHKE TIPU3HAKOB UX NPOTEKAHHUS, OIBITH], OTPAXKAIOIIME QU3MUECKUE Y XUMUYECKHE CBONUCTBRA
rajloreHoB ¥ UX COCJMHCHUH (BO3MOXKHO HCIIOJIB30BAHUE BUIEOMATEPHANOB), O3HAKOMIIEHHE C 0GpasliaMM XJIOPHIOB
(raloreHu0B), O3HAKOMIIEHHE C 00pasuamu Cepbl U €€ COSNMHEHUAMHU (BO3MOXKHO HCIIOIB30BAHUE BUIEOMATEPHATIOR),
HabirofieHue mpouecca OOyrNMBaHMs caxapa MOA JEMCTBHEM KOHLEHTPHPOBAHHOM CEpHOM KHCIOTHI, H3y4eHHe
XUMHYECKUX CBOWCTB pa30aB/ieHHONW CEpHOM KHMCJIOTBI, MPOBEJEHME KA4YECTBEHHOM peakuuu Ha CynbGhaT-MOH u
HabJIto[IeHKe NpU3HAKA €€ NPOTEKAHHUs, O3HAKOMJIEHHE ¢ QU3UYECKUMHU CBOMCTBaMH 230Ta, Gocdopa U UX COeNMHEHMI
(BO3MOXHO HCIIONIB30BAHNE BUAEOMATEPHAIIOB), 06pasliaMy a30THEIX U HOcOpHBIX yA0GpeHuH, NonyyeHue, CoGUpaHye,
pacriosHaBaHHe U U3y4eHHE CBOMCTB aMMMaKa, NPOBENCHHE KAYECTBEHHAIX PEAKLMi Ha HOH aMMOHMS M (ochaT-HOH U
M3YYEHHE NPU3HAKOB MX IPOTEKaHHUs, B3aUMOJACHCTBME KOHLEHTPMPOBAHHON a30THOM KMCIOTBHI C MeAbo (BO3MOXKHO
WCTOJIb30BaHME BHACOMATEPHAIIOB), U3Y4YCHHE MOJEeH KPUCTAIMYECKMX PeIUSTOK anMasa, rpadurta, bymiepeHa,
O3HAKOMJIEHHE C MPOLECCOM afICOPOLKMK PACTBOPEHHBIX BELIECTB AKTUBMPOBAHHBIM YIJIEM UM yCTPOUCTBOM IIPOTHBOrasa,
nony4eHue, coOupaHye, pacrio3HaBaHUE 1 U3YHEHHE CBOMCTB yIJIEKUCIIOTO rasa, IPOBE/IEHUe KAUECTREHHBIX peakLyii Ha



KapbOHaT W CHIMKAT-HOHBl ¥ H3y4eHHE NPU3HAKOB WX TMPOTCKaHWA, 03HAKOMJIEHHE C NPOMYKLMEH CHIMKAaTHOH
TIPOMBIIUTEHHOCTH, PEIEHNE SKCTIEPUMEHTANbHBIX 32112 110 TEME «BakHelye HEMETAUIBl U MX COCTUHEHUD.

MeTaJuibl ¥ UX COENUHEHHUsI

O61asi XapaKTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAUIOB Ha OCHOBAHMM HX nonoykeHus: B [leproan4ecKou
crcTeMe xuMudeckux snemenTos JI. Y. Menneneesa 1 cTpoeHus aToMOB. CTPOCHIE METAIIIOB. Merannndeckas CBA3b U
MEeTaJUTHUeCKass KpUCTAIMUecKas peeTKa. DNEKTPOXUMUYECKUI DA HANPDKEHMH METaJlIoB. du3uueckue Hu
XUMIUECKUe CBOMCTBA MeTa/uios. OBIIHe Coco6sI MOTyYeHHs MeTaIoB. [IoHATHE O KOpPO3UH METAJIJIOB, OCHOBHBIC
croco6bl 3amuThl UX OT Kopposuu. Cruiasel (CTalb, uyTyH, JOPATIOMHUHHY, OpOH3a) U MX NMPUMEHEHHE B OBITY U
TIPOMBIIIJIEHHOCTH.

[1es0uHbIE METALTBL MONOKEHHEe B [IepHOAMYECKON CHUCTEME XMMHYECKUX snementos JI. Y. Menneneesa,
CTPOEHHE WX aTOMOB, HAXOXIEHUE B NMpHUpoAe. PUINIECKAE 1 XUMUIECKHE cBoiicTBa (Ha MpUMepe HATPUA U KaJus).
OKCH/bl ¥ THAPOKCHIb! HAaTpus U Kajus. [[puMEeHeHHE IEN0YHBIX METAJLIOB 1 MX COEIMHEHUH.

[Lles0uHO3EMENbHBIE METaIBl MarHué W KaJlbLMi: TOJIOXKCHUE B [Tepuoan4eckoll cucTeMe XMMHYECKUX
snemenToB JI. M. MenpeneeBa, CTpOSHHE UX aTOMOB, HaXOXICHUE B npupoze. Ousnyeckne 1 XMMHUYECKHE CBOMCTBA
Mardusg ¥ Kaiplus. BakHeHlnne COeOUHEHHS KaJIbLIH (oxcup, TUIPOKCHT, conu). JKECTKOCTH BOIBL U CIIOCO0OBI €€
YCTpaHEHHUs!.

AJIOMUHHAMN: MONOXKEHUe B IIepHOIMYECKON CHCTEeME XMMUYECKHX JJIEMEHTOB JI. 1. Menneneesa, CTpOCHHE
aToMa, HaXxOKIeHue B mpupoje. OU3MYECKHE U XUMHUICCKHE CROlicTBA AMOMHHHA. AM(OTEpHBIE CBOWCTBA OKCHOA U
TUAPOKCUIA ATIFOMMHHUSL.

YKeneszo: nosoxkeHue B [IepuoyecKol CHCTEME XUMUYCCKUX SJICMCHTOB JI. U. Mengeneesa, CTpOCHUE aTOM3,
HaxokJaeHue B npupone. OUMYECKUEe U XUMUYIECKHIC cRolicTea xene3a. OKCHIbl, TUAPOKCUABL U COJIK JKeJe3a D) u
xenesa (I11), ux cocTas, CBOMCTBA U NOIyYCHHUE.

Xumuueckuii IKCNEPUMEHNT:

O3HAKOMJIEHME ¢ Oo0paslamMy METaJUIOB W CIUIABOB, MX (U3AIECKMMM CBOWCTBAMH, M3YHEHHC DeE3yJIbTaTOB
KOPpO3UM METAJUIOB (BO3MOYKHO HCIIONIb30BAHME BUIEOMATEPHUANIOB), OCOOEHHOCTEN B3aMMOIEHCTBAS OKCHIA KAJIBLIA 1
HaTpus C BOJOM (BO3MOXKHO MCIIONIE30BAHHC BUEOMATEPUANIOB), HCCIIENOBAHHUE CBOHCTB XKECTKOM BOMBL, Mpolecca
ropeHus JKejesa B KHCIOopoje (BO3MOKHO WCIONB30BAHME BUIEOMATEPHAJIOB), TIPH3HAKOB MPOTEKAHMA KaieCTBEHHBIX
peaxiuii Ha VOHBI: MaTHWs, KaJbLVA, alFOMHUHHS, [UHKA, JKEJIC3a (I) u xenesa (III), mequ (II), HaOJIIOACHUE U OTIKCaHNe
TIPOLIECCOB OKPALLIMBAHMS [UIAMEHH HOHAMH HATPHS, Kajud 1 KaJIbIHs (BO3MOXHO HCIIONIb30BaHHE BHIEOMATEPHANIOB),
yicceioBanue aM(pOTEPHBIX CBONCTB TMAPOKCH/IA AOMUHKSA ¥ IPOKCHAA LIMHKA, peleHue SKCTIEPUMEHTANIbHBIX 387184
1o TeMe «BaykHeHIIe METaJUIbl ¥ UX COSIMHEHMS.

XuMHA ¥ OKpY:Kalolias cpena

BeniecTa ¥ MaTEpHaNbl B OBCEJHEBHOM XKU3HH HENOBCKA. Bezomnacuoe UCIOJb30BaHie BEWECTB U XMMHYIECKNX
peakuuii B 6eITy. Tleppas MOMOLIB MPU XUMUIECKUX 0XKOTaxX 1 OTpaBJICHHSX.

XyUMU4YECKOe 3arpsisHEHWe OKpysKaromlel cpezpl (IpenespHas AOIMyCTAMAad KOHIIEHTpALMs BEIIECTB, NANee —
[TIK). Posib XMMHH B PELICHUN 3KOJIOTUYECKIX npoGeM.

Xumuueckuii IKCnepuUmMeHn.:

H3yquH€O6pa3uOBBRHBpHaHOB(CTCKHO,CHH&BLIMGT&HHOB,HOHHMCpHLK:MaTepHaHLO.

Mesicnpeomemiible C8A3U

Peanuzauyst MEXIIPEIMETHBIX CBA3EH NPU M3ydeHWH XMMHH B 9 Kyacce OCYIIECTBIIAECTCS Yepe3 MCIONb30BaHNe
KaK OGILIMX eCTECTBEHHO-HAYJHBIX TMOHSATHI, TaK W TOHSTHH, ABAIOMMXCA CHCTEMHBIMH U OTHEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYyYHOT' O LIUKJIa.

O6LEe E€CTECTBEHHO-HAYYHBIC IIOHATHA: HAY4HBIH baxT, TrWnoTesa, 3aKOH, TEOpHd, aHau3, CHHTES,
KaccuuKalys, TEPHOAMYHOCTD, HAONIONEHKE, OKCIICPHMEHT, MOJIEIMPOBAHKe, H3MEPEHHE, MOIENb, SBJICHHC,
TIAPHUKOBBIH 3QHEKT, TEXHOIOT WS, MaTEPHAIbL.

®usuKa: MaTepus, aToM, SNEKTPOH, MPOTOH, HEMTPOH, WOH, HYKIHJ, H3OTOIIEL pagrOaKTHBHOCTB, MOJIEKYJIa,
SJIEKTPUYECKHH 3apsifi, MPOBOJHMKH, IOTYNPOBOIHVKY, IHSEKTPHKH, (hOTO3IeMEHT, BELIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHME BELIECTBa, a3, pacTBOp, pacTBOPUMOCTE, KPHMCTAUTMYECKas PEeLIETKa, CIUIaBBl, busngecKue
BenuqHHLLeﬂHHHublnsmepeHnﬂ,KocmnqecxoenpOCTpaHCTBo,nnaHeTm,sBéwnﬂ,ConHu&

Buornorus: (OTOCHHTE3, IblXaHHe, Ouocdepa, IKOCHCTEMa, MHHCPAJILHLIC yHnOOpEeHUs, MHUKPOIEMEHTBI,
MaKpO3JIEMEHTBI, TUTATENbHBIC BELIECTBA.

['eorpacdus: atmocoepa, rumpocdepa, MHHEPAIIb, TOPHBIE MOPOZBL [OJIE3HBIE MCKOIAeMble, TOILUTHBO, BOIHBIC

pecypcBl.




ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110 XUMHH HA YPOBHE OCHOBHOI'O
OBHIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJbTATHI

JIn4HOCTHBIE pesy/bTaThl OCBOEHMS IPOTPAMMBI OCHOBHOTO 061ero 06pa3oBaHust JOCTUTAIOTCS B XO€ 00y4eHus
XUMHH B C[MHCTBC Y4eOHOM W BOCIMTATENHHOM MNEATENBHOCTM B COOTBETCTBHM C TPAIMUMOHHBIMH POCCHMCKUMHU
COLMOKY/IBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMH LEHHOCTSAMH, NPUHATHIMA B OOLIECTBE MpaBHIaMM M HOPMaMU
TIOBEJIEHHUS U CIOCOOCTBYIOT NPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLMATM3ALME 00y YaOIIHUXCS.

JIMYHOCTHBIE DPE3YNBTAaThl OTPaXalOT IOTOBHOCTH OOYHAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOM MMO3MTHBHBIX
LICHHOCTHBIX OPUEHTALMI U paclIMpEeHHe ObITa AeSITEILHOCTH Ha €8 OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMSA:

LIEHHOCTHOI'O OTHOLICHHS K OTE€YECTBEHHOMY KyJIETYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACJIEIUIO, IOHUMAHUS
3HAYeHMA XMMUYECKOH HayKU B )KU3HU COBPEMEHHOIO OOLIECTBA, CHOCOOHOCTH BNaleTh JOCTOBEPHON MH(bOpMaLKei o
NEPENOBBIX JOCTIDKEHUAX M OTKPBITHIX MUPOBOM U OTE€UECTBEHHOH XUMUH, 3aMHTEPECOBAHHOCTU B HaY4HBIX 3HAHUSX 00
YCTPOMCTBE MUpa U OOIIECTRA;

2) rpaskAaHCKOro BOCIIUTAHHS:

OPEACTABJICHUS O COLMANBHBIX HOpPMax W MpPaBUIaxX MEXJIMYHOCTHBIX OTHOWIEHWM B  KOJUIEKTHUBE,
KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOLUECTBEHHO MOJIE3HOH, yueOHO-HCCIEIOBATENBCKOM, TEOPUECKOR U APYTHX
BUJAX [JEATeNPHOCTH, TIOTOBHOCTH K pPa3sHOOOPasHOM COBMECTHOM ME€ATENBHOCTH IIPM BBLINOJHEHMM YyYeOHEIX,
TMO3HABATENbHBIX 33/1a4, BBIMONHEHUM XMMUYECKHX 3KCIIEPMMEHTOB, CO3JaHMM Y4eOHBIX MPOEKTOB, CTPEMIEHHUS K
B3aUMOTIOHMMAaHHIO ¥ B3aUMOIIOMOIIM B [IPOLIECCE 3TOH yUeOHON NEATENBHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEEHME
M TOCTYNKM CBOMX TOBApHIIEH C IO3MUMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS TIOCJ]ENCTBMU
MOCTYTIKOB;

3) e HHOCTH HAYYHOI'0 MO3HAHMS:

MHpPOBO33PEHYECKHE MPEJCTABICHMS O BELIECTBE W XUMMYECKOH DPEaKUMH, COOTBETCTBYIOLUME COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U COCTaBNISIOLIME OCHOBY /ISl IOHMMaHMs CYLIIHOCTH HAy4YHON KapTHHBI MUpPA, PEACTABICHUS
00 OCHOBHBIX 3aKOHOMEDHOCTAX Pa3BUTHs NPHPOMBI, B3aMMOCBS3X YENOBEKA C IPUPOIHOM Cpeloi, O PONM XHUMHH B
MIO3HAHUU 3TUX 3aKOHOMEPHOCTE;

TNI03HaBaTENbHBIE MOTHBEI, HalpaBJE€HHBIE Ha IIONy4YeHHE HOBHIX 3HAHUM [0 XUMUM, HEOOXOAUMEIE s
00bsAcHEHHs HaOMIOAAEMBIX NPOLECCOB U SIBICHUH, O3HABATENBHOMN, MHOOPMALMOHHON U YUTATENbCKOMN KYJBTYpPBI, B
TOM YHMCIIe HABBIKOB CaMOCTOSTENBHOM paboThl C y4eOHBIMH TEKCTaMH, CHPABOYHOM JIMTEPATYPOH, JOCTYIHBIMH
TEXHUHYECKUMU CPEACTBAMU HH()OPMAIIMOHHBIX TEXHOIOTMH;

MHTEpEC K OOYYEHHMIO W MO3HAHHMIO, JIHOOO3HATENBHOCTh, TOTOBHOCTh M CNOCOGHOCTE K CaMOOGPasOBaHHUIO,
NPOEKTHOH M HCCIIe[OBATENbCKOM [ESATENBHOCTH, K OCO3HAHHOMY BHIOODY HAINPABJIEHHOCTH W YPOBHA OOY4YeHHS B
JallbHeUIIeM;

4) popmupoBaHus KyJbTYPHI 310POBbS:

OCO3HAHME LEHHOCTH JKM3HM, OTBETCTBEHHOIO OTHOLICHMS K CBOEMY 3[0POBBIO, YCTAHOBKU Ha 3IOPOBEIA 06pa3
KM3HM, OCO3HAHME TIOCNEACTBUIA W HENPUSTHE BPEIHBIX NPHUBBIYEK (YNOTpeONEHHs ajlKOroJis, HADKOTHKOB, KyPEeHHUS),
HEOOXOMMOCTH COONMIOAEHNUS MPaBUII OE30MACHOCTH NPU OOPALIEHHH ¢ XMMUYECKUMHU BEIECTBAMMU B OBITY U peasibHOM
JKU3HH;

S) TpynoBoro BocuMTAHHS

MHTEPEC K NMPAKTHYECKOMY M3y4eHHMIO mpodeccuil u Tpyaa pasiuM4HOro Poja, yBaXKEHUE K TPyLy M pe3yNbTaTam
TPYOOBOW NEATENILHOCTH, B TOM 4HUCIIE HA OCHOBE NPUMEHEHHMs MNPEAMETHBIX 3HAHMM [0 XUMHUM, OCO3HAHHBIM BBIOOP
MHIMBUIYaJbHOH TPAGKTOPUM NPOJOIDKEHMS 00pa3oBaHus C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX UHTEPECOB U NMOTPEOHOCTEH, YCNEUHON NPO(GECCHOHANLHON NEATENEHOCTH U PasBUTHS HEOOXOMUMBIX
YMEHHH, TOTOBHOCTh alaliTUPOBAThCS B NIPO(GECCUOHANBHOM cpefe;

6) 3K0IOrHYECKOro BOCHMTAHNSA:

9KOJIOTMYECKH LEeNIeCO000pasHoe OTHOIIEHHE K IPUPOLEe Kak WCTOYHMKY JKM3HM Ha 3emiie, OCHOBE e&
CyLIECTBOBaHMs, TMOHMMAHHUE LEHHOCTH 3[0pPOBOr0 M 06e30macHOro obpasa >KU3HM, OTBETCTBEHHOE OTHOINEHUE K
COOCTBEHHOMY (M3MYECKOMY U IICUXMYECKOMY 3I0DOBBIO, OCO3HAHHE LEHHOCTH COBIIONEHHMS IpaBusl 0E30MacHOrO
TNoBeJeHuUs NpU paboTe ¢ BELIECTBAMH, a TAKKE B CUTYALMSIX, YTPOXKAOIIMX 3M0POBBIO U KU3HH JIFOJICIH,

CIIOCOOHOCTM NPUMEHATh 3HAHHMA, IOJy4aeMble NPH M3YYEHWH XUMHUM, ANS PElIeHWs 3a7a4, CBA3aHHBIX C
OKpY>Karolled MPUPOJHON CPENOH, /Ui TOBBILEHMS YPOBHA SKONOTMYECKOM KyJbTYpPhl, OCO3HAHMS [IOGAIBHOrO



XapaKTepa SKOJOTHYeCKHX MpobyieM W MyTel MX PeleHus TOCPSACTBOM METOI0B XUMHH, 9KOJIOTHYECKOTO MBIIIICHNUS,
YMEHHs PYKOBOICTBOBATBCS UM B IIO3HABATEIIBHOM, KOMMYHHUKATHBHOH U COLIMATIHON NMPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeIMETHBIX DE3yJNbTaTOB BBICNSAIOT 3HAUMMBIC LA bopMUpOBaHKS MHUPOBO33PEHMS
obleHayYHble TIOHATHA (3aKOH, TEOpHs, NMPUHIMII, THIOTE3a, dakT, cucTeMa, NPOLECC, SKCIEPUMEHT U Ipyroe.),
KOTOpBIE HCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4eOHBIX NPEAMETaX M TO3BOJIAIOT Ha OCHOBC 3HAaHUHA W3 3THX
TpeIMeToB (HOPMHUPOBATE TPEICTABJIEHHE O LIENOCTHOH HayyYHOM KapTHHE MUpa, ¥ YHUBEpCAIbHbIC yueOHbIe JEHCTBUSA
(n03HABATENbHbE, KOMMYHHUKATHBHBIE, PETYJSTHBHEIE), KOTOPBIE obecrieynBaroT (GHOPMHUPOBaHKE TOTOBHOCTH K
CaMOCTOSITEBHOMY TUIAHHPOBAHHIO F OCYLIECTBIEHUIO YICOHON NEATENHHOCTH.

Io3HaBaTe bHbIE YHHBEpPCAIbHbIE yqe0HbIe 1eHCTBHS

Ba3oBble Joradeckue NeicTBHA:

YMEHHMS UCTIONB30BATh MPUEMBI JIOTHYECKOTO MBILIICHUS IIPH OCBOCHHH 3HAaHWI: pacKphIBaTh CMBIC XUMUYECKHX
TMOHSTHH (BBIIENATh MX XapaKTEpHbIe NMPU3HAKH, YCTaHAaBIMBATH B3aUMOCBA3L C JPYTHMH MOHATHUSIMU), UCIIONIE30BaTh
[IOHSTHS I8 OOBACHEHWsS] OTHENBbHBIX (AKTOB W SBIECHWH, BBIOMPATh OCHOBAHMs YW KPUTEPUM UL KiTaccupUKaLuu
XMMAYECKHX BEIIECTB M XMMHMYECKVMX DEaKUMi, YCTaHaBIMBATH MPUYMHHO-CIENCTBEHHBIC CBASH MEXIY 00BEKTaMU
M3yYeHHs, CTPOUTH JIOTMYECKHE PACCYKIeHHs (MHIYKTHUBHBIC, NCTYKTUBHBIC, IO aHAJIOTWMM), HeNaTb BBEIBOABI U
3aKITIOYEHUS;

yMeHME TPUMEHATh B MpOLECCe IIO3HAHWS TMOHATHA (IpeMeTHBIE ¥ METANpeIMETHbIC), CHMBOIMIECKUE
(3HAKOBBIE) MOJENH, HCTIOJB3yeMBIE B XMMHUH, npeo6pasOBbIBATE IIMPOKO MPUMEHAEMBIE B XMMHH MOZCIBHEIC
TpeICTaBIeHUs — XUMUYECKUH 3HaK (CHMBOI 37eMeHTa), XumudecKkas Gopmyna U ypaBHEHHES XUMMYECKON peaKlnu —
TIPU PelIeHNH YUeOHO-MO3HABATENBHBIX 3a1ad, C YIETOM 3THX MOJEJILHBIX TIPEJICTABIICHUH BBIABIIATE ¥ XapaKTEPH30BaTh
CYIIECTBEHHBIE TIPU3HAKY H3yYaeMBIX OOBEKTOB — XWMWYECKMX BCIIECTE U XVMWYECKUX DPEaKLWH, BBIBIATH oOuMe
3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIC CBA3M ¥ POTHBOPEHHA B U3yHaeMbIX npoleccax U ABJICHHUSIX.

Ba3zoBble HecIe10BaTebCKHE JeACTBHS!

YMEHHe HCTIONB30BATb II0CTARNEHHBIE BONPOCH! B KA4€CTBE NHCTPYMEHTA NOSHAHMA, a TaxKe B KaueCTBE OCHOBBI
U151 GOPMUPOBAHYIS THIIOTE3BI 110 TIPOBEPKE NMPABUTILHOCTH BBICKA3bIBACMBIX CYKICHUH;

nproOpeTeHre OMbITa IO MIAHAPOBAHHIO, OPTaHU3ALMK U TIPOBE/CHUIO YUEHUYECKUX SKCTIEPUMEHTOB, yMEHHC
HaGMIOAATh 3@ XOLOM MpOIEcca, CaMOCTOSTENBHO IPOrHO3UPOBATE €ro pe3yJbTar, dbopmynupoBaTh 000OLICHH 1
BBIBOJIBI IO PE3YJIBTATAM TIPOBEAEHHOTO OIBITA, HCCIENOBAHNA, COCTABIIATE OTY&T O MpoJEeNaHHOH paborTe.

Pa6ora ¢ nHpoOpManHei:

yMeHHe BHIOWpaTh, AHANIM3UPOBATE W MHTEPIPETHPOBATE MHGOPMALIMIO Pa3UYHBIX BUIOB U dbopm
TIpENCTaBIEHMs, MOTYYaeMy0 W3 PasHbIX WUCTOYHUKOB (Hay4HO-TIOIYJISIPHAs JIATEpaTypa XUMHUYECKOro COACPIKaHMA,
CIIpaBOYHBIE TOCOOHMS, PECYpPCBI HTepHeTa), KPUTHYECKM OLECHMBATE MPOTHBOPEHMBYIO U HEJIOCTOBEPHYIO
UHPOPMAaLIMIO;

yMEeHHE MPUMEHSTE Pa3fMdHbIE METOMABI M 3aMpOChl IpPH MOUCKE U or6ope uHGOPMALMK ¥ COOTBETCTBYIOLINX
JAHHBIX, HEOOXOOMMBIX JUIs BBIMONHEHHS y4eOHBIX M TO3HABATEBHBEIX 3alad OTIPENIENIEHHOrO THIIA, TIPHOOPETeHHE
OMBITA B OBJIACTH HCTIONB30BaHU UHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI, OBIaJieHHe KyJIbTypOi aKTUBHOIO
FICTIONIE30BAHMS PA3IMYHBIX ITTOMCKOBBIX CHCTEM, CaMOCTOATCIBLHO BBIOUPATh ONTUMAJBHYHO (QOpMYy TNpPEACTABICHUA
vHGOpPMAalMK ¥ WUTOCTPUPOBATh pPeIIacMbIe 3aladi HECJIO0XKHBIMA cXeMaMu, AMarpaMMmamy, Apyrumu (Gopmamu
rpaduKy ¥ UX KOMOUHAIMAMI,

yMEHHUE KCIONb30BaTh 1 aHAIM3UPOBATE B MPOLECcCe yueGHOM U HUCCNEN0BATENBCKOM AEATENBHOCTH UHOOPMALHIO
0 BJIMSIHHMH IPOMBIIIIEHHOCTH, CE/TCKOTO XO3sHCTBA M TPAHCIIOPTa Ha COCTOTHUC OKpy’KarolleH MPUPOIHOH CPEIbL.

KoMMyHHKATHBHBIE YHHBEPCATbHbIE yIeOHbIC NeH CTBAS:

yMeHHsl 3aaBaTh BOMpOCH (B XOje auanora U (wnu) [OUCKycCHM) TIO CYLIECTBY 00Cy)KIaeMOH TEMBI,
(hOpMyIMpPOBaTh CBOU MPEJIOKECHHUS OTHOCUTENIBHO BBITOJIHEHH NPEUIOKEHHOM 3a/1a1H;

yMEHUsI NPEACTaBIATh MMOJYYCHHBIE DPE3YJIBTATEl NORHABATENBHON [EATENHHOCTH B YCTHBIX W TNHMCBMEHHBIX
TeKCTax, MNeNaTh IPEe3CHTALMIO pPe3yJIbTAaTOB BBIIOJHEHHA XMMUYECKOTO IKCIEpUMCHTA (;1abopaTOpHOrO  OIIBITA,
na60opaTOPHOM paGOoTHI IO HCCIIENOBAHHIO CBOKCTE BELICCTB, y4e0HOro MPOEKTa),

yMeHUs1 y4eOHOro COTPYNHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM TMO3HABATENLHOM M HCCIENOBATENBCKOH
JeSTENBHOCTY TIPH PEIICHAM BO3HMKAOLIMX MpolieM Ha OCHOBE y4eTa 0BIMX HHTEPECOB U COINAcOBaHMs MO3MIMH
(06cyxaeHHs, 0OMEH MHEHUAMH, «MO3TOBBIC LUTYPMBI», KOOPANHALKA COBMECTHBIX necTBHM, ONpeiesIeHNe KPUTEPHEB
110 OLIEHKE KauecTBa BBIMOJHEHHOM paGoThI U APYTHUE).

PerynsiTHBHBbIE yHHBepCaIbHbIE yueGHbIC NCHCTBAL:




YMEHHE CaMOCTOSTEIBHO OMPENENsTh LU AeSTENbHOCTH, [IAHUPOBATh, OCYIIECTBIATE, KOHTPOIMPOBATh U TIPH
HEOOXOIUMMOCTH KOPPEKTUPOBATH CBOKO EATENBHOCTD, BEIOUpATh Haubosee sdhdeKTHBHEIE COCOBB] pelleHus yueGHbIX
Y TIO3HABATENBHBIX 3a71a4, CAMOCTOSTEIBHO COCTABIISATh WM KOPPEKTUPOBATE MPEIOKEHHBIN arOPUTM IeHCTBUE MpH
BBIMOJIHEHUN 3aflaHuil C y4yE€TOM IIOJY4YeHHs HOBBIX 3HaHMH 00 M3y4aeMmblX OOBEKTaX — BELUECTBAX M PEeaKIUAX,
OLEHUBAaTh COOTBETCTBME IIOJyYEHHOIO pe3ynbTaTa 3asBJEHHON LN, yMEeHHE WCIIONb30BaTh M aHAJIM3HPOBATh
KOHTEKCTEI, IIpe/JiaraeMble B YCIIOBUHU 3aIaHHH.

INPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX peE3yNBTATOB IO OCBOSHMIO OOS3aTENBHOrO CONEPIKAHMs, YCTAHOBJIEHHOTO AAHHOM
(enepansHOl paboyedl NporpamMMoi, BBIAEIAIOT: OCBOEGHHBIE OOYYaIOIMMUCs HAy4Hble 3HAHMS, YMEHHS U CIIOCOBHI
AEHCTBUH, crieUUUIECKHUE ISl IPEAMETHOM 06/1acT « X UMM, BUIBI AEATEIHHOCTH 10 MONYYEHHIO HOBOTO 3HAHMS, €r0
UHTEPIPETALMM, IPE0OPA30BAHHIO U IPHUMEHEHMUIO B PA3IUYHBIX YUEOHBIX ¥ HOBBIX CUTYALUSX.

K koHuy oOyuenus B 8 Kuacce MpeiMETHbIE pe3yJbTaThl Ha (a30BOM YPOBHE [ODKHEL OTpaXKaTh
cOpMHUPOBAHHOCTD Y O0YHAIOIMXCS YMEHHIA:

®  DAacKphIBaTh CMBIC] OCHOBHBIX XHUMHYECKMX TOHATHM: aTOM, MOJIEKY/la, XUMUYECKHIl 3JIEMEHT, MPOCTOE
BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OAHOPOIHAS ¥ HEOAHOPOHAS), BAJIEHTHOCTh, OTHOCUTENbHAS aTOMHAs
U MOJIEKyJIIpHas Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas A0S XUMHYECKOro
9IEMEHTa B COEJUHEHMHU, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTA, OCHOBAaHHE, COJb, 3JIEKTPOOTPULATEIHHOCTS,
CTENCHb OKHCIEHHS, XUMHYECKas peakuus, KiacCUbUKalMs peakUMil: DPeakiyd COENUHEHMS, pEaKiUH
pasnoXeHUs, peakluy 3aMelleHys], peakLui OOMeHa, 3K30- ¥ SHIOTEPMUYECKHE PEaKLUK, TEILIOBOM 3(bexT
peakiuuy, sSApO aroma, SJEKTPOHHBIM CIOM aToMa, aTOMHas OpOUTalb, paiMyc aroMa, XMMHYECKas CBS3b,
TOJIApHAs. ¥ HEMOJsApHAs KOBAJIEHTHAS CBA3b, MOHHASA CBS3b, MOH, KATHOH, aHHUOH, PaCTBOP, MAaccoBas JOJs
BellecTBa (IPOLIEHTHAs KOHLIEHTpALMS) B PaCTBOPE;

® WUIKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHYECKMX IOHATUH M NPUMEHSTh 3TH TOHATUS HPU ONUCAHUH
BEILECTB U UX MPeBpalleHuU;

® HCIOJIB30BAaTh XMMMYECKYIO CHMBOJIMKY U COCTaBICHMS (OPMyN BEIIECTB W YPAaBHEHMM XUMHYECKUX
peakLui; '

® OIpeAesATh BAICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COENMHEHMSX, CTENEHb OKUCJIEHHS 3JEMEHTOB B
OMHapHBIX COENMHEHMAX, IPUHAIIEXHOCT BEIIECTB K ONpENENEHHOMY KJIaccy COeIMHEHHMH Mo (opMyiaM,
BUJI XUMUYECKON CBA3M (KOBaJIEHTHAS M MOHHAS) B HEOPraHHMUYECKUX COENMHEHUIX;

e packpeiBaTh cMmbicn Ilepuomuueckoro 3akona JI. M. MeHneneepa: [JeMOHCTPUPOBATH IOHHUMAHUE
MIEPUOIMYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX 3/IEMEHTOB OT UX IOJI0XeHus B [lepuomuyeckoii cucteme,
3aKOHOB COXPaHEHMsI MAacChl BEINECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--MOJEKYJISPHOTO YYEHHMS, 3aKOHA
ABorazpo;

® ONWCHIBaTH M XapaKTepu3oBaTh TabmuuHyro ¢GopMmy IlepHOAUYECKOM CHCTEMBl XHUMUYECKHX SIIEMEHTOB:
pasnuyath TOHATHA «IJaBHas noArpymna (A-rpynna)» U «mobouHas noarpynma (B-rpymma)», Maisie U
OonpluKe NEpHOAbl, COOTHOCHTh OOO3HAYEHHMs, KOTOpble MMeroTcss B Tabnuue «Ilepuomuueckas cucrema
XuMuYecKux saementos JI. M. Menzneneesay» ¢ YUCIOBBIMY XapaKTEPUCTUKAMM CTPOEHHS aTOMOB XMUMUYECKUX
BIIEMEHTOB (COCTAB ¥ 3aps/ A/pa, OOLIee YKCII0 3NEKTPOHOB U PACHIPENEICHHUE UX 10 SIEKTPOHHBIM CIIOAM);

®  KIacCUULMPOBATh XMMUYECKHE 3/IEMEHTEI, HEOPIaHWYECKHE BEIECTBA, XUMUYECKHE PeaKkiuy ([0 YUCTY U
COCTaBy y4acCTBYIOUIMX B PeaKLUU BEIIECTB, [0 TEILIOBOMY 3D deKTy);

®  XapaKTepu3oBaTh (ONKMCBHIBaTh) OOLIME XMMMHYECKHE CBOMCTBA BELIECTB PA3NMYHBIX KIIACCOB, IOATBEPKIAS
OMNMCaHKE NPUMEPAMU MOJIEKYJIAPHBIX YPABHEHUH COOTBETCTBYIOLINX XUMUYECKHX PEAKLIUIA;

® TPOTHO3UPOBATH CBOKCTBA BEILECTB B 3aBUCMMOCTH OT MX Ka9ECTBEHHOI'O COCTaBa, BO3MOXKHOCTH TPOTEKAHMUS
XUMHMYECKUX NPEBPALIEHIN B Pa3IMYHBIX YCIOBHUSIX;

®  BBIYKMCIIATH OTHOCUTENIBHYIO MOJIEKYJIAPHYIO M MOJIAPHYKO MaccChl BEIIECTB, MAcCOBYIO AOJI0 XUMUUYECKOrO
sneMeHTa 1O (GOpMyJe COENMHEHHS, MAacCOBYIO NONIO BEIECTBA B DACTBOPE, MPOBOAMTL DPAacu&TBl 110
YPaBHEHMIO XUMHUYECKON peaKiliH;

® [PUMEHATH OCHOBHBIE ONEPALMU MBIC/IMTENILHOM AEATENBHOCTH — aHaIW3 U CHHTE3, CpaBHEHUE, 0000LIeHN e,
CHCTEMATH3ALMIO, KIACCU(UKALMIO, BBIABIEHUE IPUYMHHO--CIIECACTBEHHBIX CBA3€H — /I M3ydeHUsS CBOMCTE
BEILECTB M XUMHMYCCKUX DEaKUud, eCTECTBEHHO-HAYYHBIE METOIBl MO3HAHUS — HaOIOJNEHUE, M3MEpPEHHE,
MOJIETMPOBAHKE, SKCIIEPUMEHT (peanbHBIN U MBICIIEHHBIH);

® CIICNOBaTh MpaBWIaM IOJb30BaHWs XUMHUYECKOH Mocynol u nabopaTopHeIM OGOpYLOBAaHHEM, a TaKKe
mpaBuiaM Oo0palleHusi C BELIECTBAMU B COOTBETCTBMM C MHCTPYKUMSMH [0 BBINOJHEHMIO J1a6OpPaTOPHBIX



XMMUYECKVMX OTBITOB IO TONYYEHWIO M COOMpaHMIO ras’oo0pasHbIX BEUIECTB (Bomopofa M KHCJIOpoza),
NPUTOTOBNEHHMIO PACTBOPOB C OMNPENENEHHONH MacCOBOM JONMEH PacTBOPEHHOTO BEIIECTBA, IUIAHMPOBATE M
TIPOBOJMTE XMMHYECKHE SKCTIIEPMMEHTHI M0 Pacro3HAaBAHWIO PacTBOPOB menoyedl ¥ KHCIOT C TOMOIIBIO
MHIMKATOPOB (JIaKMYC, heHON(TaNenH, METUIIOPAK U IpyTHe).

K koHny ofydenus B 9 Kiacce TpPEAMETHBIE pE3YJIbTATEl Ha 6a30BOM YpOBHE JOJDKHBI OTpa)kaTh
c(hOPMUPOBAHHOCTE Y 00YJAIOLIMXCSl YMCHHUM:

PACKpBIBATE CMBICIT OCHOBHBIX XMMHYECKHMX MOHATHH: XUMWUECKUI 3JIEMEHT, aTOM, MOJIEKYJla, WOH, KaTHOH,
4HMOH, TIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCT, 3/IEKTPOOTPHULIATEIBHOCTE, CTCIICHR OKHCIIEHUS,
XUMHYECKas PeaKiys, XMMHYECKas CBA3b, TEIUIOBOH 3(Q(EKT peaKilyu, MOIb, MOJIAPHEIM 00BEM, pacTBOp,
3NIEKTPOJIUTEL, HEINEKTPOIUTEL, 3IEKTPOJIUTHYECKAs NUCCOUMALS, PN HOHHOTO oOMeHa, KaTajau3aTop,
XMMUYECKOE PABHOBECHE, OGPAaTHMBIE ¥ HEOOPATHUMBIE PEaKIIUH, OKUCIMTEIbHO-BOCCTAHOBHTCIIBHBIC peakLuy,
OKHCJIUTENH, BOCCTAHOBUTEN b, OKUCIICHHUE ¥ BOCCTAHOBJICHHUE, aJJIOTPOIHA, aM(hOTEpPHOCTb, XUMHUYECKasi CBA3Db
(KOBaJICHTHAs, HOHHAs!, METAUTMYECKAs), KPUCTAIUIMYECKas PeIIETKa, KOppO3Ha METaJIIOB, CIUIABE, CKOpOCTh
XMMHYECKOM peaKLiy, NPEAENbHO JOMyCTUMAas KOHIICHTPALHA T1JIK BemecTBa;

WITIOCTPHPOBATh B32HMOCBS3b OCHOBHBIX XUMHMYECKHMX IOHATHH W NPUMCHATE 3TH MOHATUA TpH OTIMCaHUH
BEIIECTB U UX MPEBPALLEHHUN;

JICTIONB30BATh XUMUYECKYI0 CHMBONIMKY MUIS COCTaBjeHHA (QOpMyT BEUIECTE M yYpaBHEHUHM XUMHYECKUX
peaKLu;

OTIPEeIENATh BAJECHTHOCTh ¥ CTENIeHb OKMCIICHUs XMMUYECKHX SIEMEHTOB B COCIMHEHUAX pa3nUYHOro COCTaBa,
NPMHAIEKHOCTh BEIIECTB K ONpPEeNeNEHHOMY Kiaccy coendHeHUi Mo (GopMyJsiaM, BHJ XMMHUYECKOH CBA3M
(KOBaJICHTHAS, MOHHAsS, META/UIMYECKas) B HEOPraHMHYecKMX COeIMHEHMAX, 3apil MOHa TO XUMHUYECKOM
dopmyne, xapakrep Cpelbl B BOIOHBIX PacTBOpax HEOPraHMECKMX COeIMHEHUH, THUI KPUCTAIIUYECKON
PEIIETKY KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbici Ilepromudeckoro 3akoHa /I W. Menneneesa W IE€MOHCTPUpOBaTH €ro IOHWMAaHHE:
OTIMCHIBATS U XapaKTEpU30BaTh TAOIMUHYIO (GOpMY [TepronMIecKOd CUCTEMBl XUMHYECKHX 3JIEMEHTOB:
pasnu4aTh MOHATUsS «rJlaBHas TOArpymnmna (A-rpymma)» U «mnobovHas TOArpymnma (B-rpynma)», Malible U
GOJBLINE TIEPUOIBI, COOTHOCHTE 0003HaYEHHs, KOTOPBIC UMEIOTCA B nepruoauyecKoil Tabauue, ¢ YUCIOBBIMH
XapaKTEPUCTHKAM¥ CTPOEHMS ATOMOB XHMHHECKHMX O/ICMEHTOB (cocTap W 3apsj Anpa, ofuiee 9HUCio
37IEKTPOHOB U PaCpeEIeHHe UX N0 SJIEKTPOHHBIM CI105M), OOBICHATH O0IIME 3aKOHOMEPHOCTH B H3MCHEHNN
CBOMNCTB S/IEMEHTOB M WX COSIMHEHHH B IpeesiaX Majblx NEPHOIOB U ITIABHBIX IIOATPYIIT C y4ETOM CTPOCHHUS
WX aTOMOB;

KI1acCH(UIMPOBAT XMMAYECKHE MEMEHTB], HEOPraHUIECKUE BEIIECTBA, XUMHUHECKHC peakuuy (10 YUCITy U
COCTaBy YYaCTBYIOLIMX B PEaKIMM BEIUECTB, IO TEIIOBOMY 5bheKTy, 0 N3MEHEHHIO CTCIICHEH OKMCIICHHA
XVMHYECKHUX 3JIEMEHTOB);

XapaKTEepH30BaTh (OMHMCHIBATE) OOWIME M CNCLHQUYECKHE XUMHUHECKUE CBOMCTBA MPOCTBIX M CIIOXKHBIX
BEIECTB, TIOATBEPIKNas ONMMCAHWE NpPUMEpaMM MOJEKYJSPHBIX M HOHHBIX ypaBHEHUH COOTBETCTBYHOLIMX
XUMAYECKUX PEaKLWii;

COCTABNIATH YPABHEHWS JJIEKTPOJMUTHYCCKON AMCCOLMALMK  KHCIIOT, miesioueii W Ccojiel, [MOJIHBlE U
COKpALIEHHBIC YPABHEHNS PEaKLUi HOHHOTO o6MeHa, ypaBHeHHs PeaKiui, MOATBePKIAFOIIMX CYCCTBOBAHNC
FeHEeTHHUECKOM CBSI3U MEXTY BELLECTBAMHM Pa3IMYHEIX KJIacCOB;

pacKphIBaTe  CYLIHOCT  OKHCIIHTENbHO-BOCCTAHOBUTC/IBHBIX peakuuii  TOCPENCTBOM  COCTaBJICHUA
3JIEKTPOHHOrO HaaHca STUX PeaKUiH;

IIPOrHO3MPOBATH CBOMCTBA BELIECTB B 32BUCHMOCTH OT MX CTPOCHHH, BO3MOXKHOCTH NPOTEKAHUA XUMHUIECKUX
npeBpalieHi B Pa3INYHbIX YCIOBHAX;

BBIYMCIIATG OTHOCHTENIBHYIO MOJIEKYJSIPHYIO M MOJISPHYHO MAacChl BEUIECTB, MAcCOBYIO JAOJIO XAMUYECKOT0
smeMeHTa MO (HOPMYIE COENMHEHMs, MacCOBYHO NOMIO BEIIECTBA B PAacTBOPE, MPOBOAMTL pacyéTel TIO
YpaBHEHUIO XMMHUYECKON peaKiuy;

COBIIIO AT MPaBUIa MOJB30BaHUA XUMUIECKOH TOCYI0H U nabopaTopHBEIM 000pPYIOBAHUEM, & TAKKE MpaBHIIa
obpalleHns C BELIECTBAMH B COOTBETCTBHMH C MHCTPYKLMAMHU IO BBIIOIHEHMIO n1abopaTOPHEIX XUMHYECKUX
ONBITOB MO MOYYEHHUIO ¥ COOHPaHHIO ra3000pasHbIX BELIECTB (aMMmaKa U YriIeKUCIIOro ra3a);

IIPOBOJIUTE PEAKLMH, NOATBEP/KIAIONIME KaYECTBEHHBIN COCTAB Pas/MHbIX BELICCTE: pacro3HaBaTh OTBITHBIM
MyTéM XJIOpHA-, 6poMua-, MOmWA-, kKapboHar-, Gocdar-, CHIMKAT-, cynb(aT-, TUAPOKCHUI-MOHbI, KaTHOHBI
AMMOHHS ¥ MOHBI H3y4EeHHBIX META/UIOB, IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHMIECKIX BEIIIECTB;




INIPUMEHATL OCHOBHBIE OII€paliuu MBICIIUTENBHOMN OEATENRHOCTH — aHAIU3 U CHUHTE3, CpaBHEHHE, O606LLIGHI/I6,
CUCTEMATHU3ALUIO, BBIABJIICHUE INPUYUHHO-CIIEACTBEHHBIX CBA3CH — A U3Yy4YCHUA CBOMCTB BEILECTB U
XUMHUYCCKUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHBIC METOABI IIO3HAHUSA — Ha6J'IIO,Z[eHl/Ie, U3MEPEHUE, MOJCITUPOBAHUE,

SKCTIEPUMEHT (peaJIbHbIM 1 MBICTIEHHBIH).
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