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MOSICHUTEJILHAS 3ATIMCKA

[IporpaMma IO XMMHH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus COCTABIICHA HA OCHOBS
TpeGoBanuii K pe3y.IpTaTaM OCBOCHHUA oCHOBHOHN 06pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero 00pa3oBaHAsA, MPENCTABICHHBIX B drOC 000, a TaxKe Ha OCHOBE denepanbHOR
paGoueii IPOrpaMME! BOCIIHTAHNA H € yuSTOM KOHILCTIHMH TPEnoJaBatis yueQHOTo npeaMeTa
«XuMuas» B 00pa3oBaTeIbHBIX OpraHu3anuiax Poccuiickoit denepallyi.

[TporpaMma MO XHMHH Ia8T NpeACTaB/ieHHe O MLelsX, obmieil crpaterun OOyueHHMS,
BOCHMTAHUS W pa3uTHs OCYHaloIIMXCS CPEACTBAMH yueGHOro NpeaMera, YCTaHABIHBACT
oGs3aTebHOE IPeIMETHOE COACPKAHKE, TpeTycMaTpHBAET pacrpeeneHue ero [0 KJIaccaM U
CTPYKTypPHpOBaHHE 1O pas/ieniaM 1 TeMaM TIPOTPaMMBl [0 XHMUH, OTIPEACTACT KONMMYECTBEHHBIE
¥ KauecTBEHHBIE XapPAKTEPHCTHKH COICPXaHus, PEKOMEHAYEMYIO  MOCIIETI0BATEILHOCTE
F3yueHHs XHMHH C yIETOM MEXIIPEAMETHBIX H BHYTPHIPCAMETHRIX cBA3EH, JIOTHKH y4eDHOTO
fpolecea, BO3PacTHBIX ocobernocTel 00YyHAIOIHXCSA, OMPEACILICT BO3MOKHOCTH NpeaMeTa Al
peamuzanun TpeGOBaHUK K pe3yIbTaTaM OCROEHHS OCHOBHOM 00pasoBateIbHOH TporpaMMbl Ha
ypOBHE OCHOBHOTO o6urero 00pa3oBaHus, 2 TAKKE tpeGoBaHMAl K pe3y bTaTaM o0yueHUs XHMHH
HA YypOBHE Ienel H3YuCHHA IpeJMeTa W OCHOBHBIX BH/IOB yyeBHO-[03HABATCILHOM
JeATETHHOCTH O0YHAIOErocs 0 0CBOCHIIO y4e6GHOro cOnepX aHuA.

JHaHMe XMMHAH CITyXUT OCHOBOH I hopMUpPOBAHHA MHPOBO33PEHH 00yJaIoIErocs, €ro
TIpeCTaBjeHHiA O MATEPHAIbHOM ¢IMHCTBE MHpA, BAXHYIO POJib HIPAIOT hOopMEpyeMBIC XHMHCH
NPEICTABACHHAA O B3aUMOTIPEBPAIICHHIAX 3HEpruy ¥ 00 DBOJIOIMH BEHICCTB B npHpoze, 0 myTaX
peinenns THOOAMLHBIX npoGieM  YCTOMYMBOTO  pa3sBUTHA wenoBeuecTRa — CHIPbEBOH,
SHepreTAUecKoi, MULIEBOH 1 3KOIOTHYECKOH Ge301acHOCTH, IPodIeM 37]paBOOXPAHCHHS.

H3yuyende XHMHH:

crocoOCTBYET peasin3auui BO3MOXHOCTEH [ caMopasBuThd  H $OpMUPOBAHUSA
KyJIbTYPBI THYHOCTH, €€ obimelt ¥ HYHKUHOHANIBHOM IPAMOTHOCTH,

BHOCMT BKJIaJ B OPMHpPOBAHHE MBINIICHHS H TBOPUECKHX CIIOCOOHOCTEH 00yUaloUMxCe,
HABBIKOB WX  CAMOCTOSTENLHOM yueOHOH  /ACATENBHOCTH, JKCTIEPHMCHTAIBHEIX  H
HCCIIEIOBATEIBCKMX  YMEHHH, HeOGXOMMMBIX KaK B TOBCEIHCBHOH KH3HH, Tak U B
podlecCHORANBHON IEATENLHOCTH,

3HAKOMHT CO CICIMGYKOH HAyYHOTO MBIHILICHHA, 3aKJIabIBACT OCHOBEI LEJOCTHOIO
B3CJIA4 HA €MHCTBO TIPUPOJIbI M YEIOBEKa, sBJIgeTCd OTBETCTBEHHBIM 3TallOM B dopMHpOBAHHH
eCTECTBEHHO-HAYYHOH rpaMOTHOCTH 00yyatoIuXCe;

criocoGeTByeT  (GOPMHPOBAHHIO HEHHOCTHOTO OTHOLIEHHMS K €CTeCTBEHHO-HAYHBIM
3HaHMsM, K TIPAPOJE, K UENOBEKY, BHOCHT cBOU BKJIAA B 3KOJIOTHYECKOE o0pazoBaHue
ofyuaromuxcs.

JlaHHbIe HANpPABICHUS B ofyuenun XHMHH 00CCIeUABAIOTCA crnenudukol conepKaHKA
yueOHOTO TIpeNMeETa, KOTOPBI ABIAETCA IEArorHyccKH AMANTHPOBAHHBIM  OTPLKCHHACM
Ga30B0M HayKH XHMHH Ha ONPEJICICHHOM JTaNe e€ pa3BHTHUA.

Kypc XMMHY Ha ypPOBHE OCHOBHOIO o6mero 06pa3oBAHUA OPHCHTUPOBAH Ha OCBOEHHE
00y 4aIOIIUMHCS CHCTEMBI TIepBOHAYANBHBIX TIOHATHH XMMHH, OCHOB HEOPTaHHIECKOH XUMHA
HEKOTOPbIX OTNEBHBIX 3HATHMEIX TIOHATHI OPraHnAdecKOi XUMHUH.

CTpyKTypa COJEpKaHHA OPOTPaMMEI 1O xuMHHE CHOPMHpOBaHa HA OCHOBE CHCTEMHOTO
nmoaxoxa K eé usydexmo. ColepiaHue CKIanbIBacTCd M3 CHCTEMBI [OHSTHI O XHMHYECKOM
y/ieMeHTe H BEIIeCTBE H CUCTCMbI HOHATHH O XHMHU4EecKOH pEaKuHH. 06e 5TH CHCTCMBI




CTPYKTYPHO OpPTaHW30BAHBI IO NMPHHUHILY OC/IEIOBATENBHOTO Pa3BHTHS 3HAHUH Ha OCHOBE
TEOPETHUECKHUX Tpe/ICTaBNEHHH pa3HOro YPOBHA:

— ATOMHO-MOJIEKYJISPHOT0 YUEHHs KaK OCHOBRI BCCTO €CTECTBOZHAHHS;

— ITeproauecKoro 3aK0Ha II. U. Meniereesa Kak OCHOBHOTO 3aKOHa XUMHH;

— yueHus O CTPOCHHH aT0Ma H XUMHHYECKOH CBSA3H,

— mpe/cTaBieHui 00 3EKTPONHTHUECKOH /IMCCOLMANKM BELIECTE B pacTBOpax.

TeopeTHueckue 3HAHHS paccMaTpHBAIOTC Ha OCHOBE IMIMPHYECKH MOJIYyJEHHBIX H
OCMBICTICHHBIX (HAKTOB, Da3BUBAOTCA MOCNCIOBATENLHO OT OIHOTO YpOBHS K JpYroMmy,
BHIMONHAY QyHKIHMH OOBACHEHUA H NPOrHO3MPOBABHSA CBOHCTB, CTPOCHHA H BO3MOXHOCTEH
IPaKTHYECKOr0 TIPUMCHEHHS M TIONYSCHUA M3y4acMBbIX BELIECTB.

OcBoeHHe NPOTpamMMBbl MO XAMHH crocoGeTByeT (OPMHPOBAHHIO NPEACTABICHHA 0
XHMU4ECKOM COCTABJAIONIEH HAyYHOH KapTHHEI MHpd B JIOTHKE €& CHCTeMHOM NpPHPO/IbL,
[EHHOCTHOr0 OTHOIIEHHUS X HAy4HOMY SHAHHIO H MeTO/aM IT03HaHu] B Hayke. M3yHCHHE XHMHH
[POMCXOMHT € TPHBICUCHHCM 3HaHuKl M3 paHee H3YUCHHBIX yueOHBIX TIPEMCTOB:
«QKpyxatonyi Mup», «bHOJIOTH. 57 knaccr» U «Du3mKa. 7 KIace.

[Ipy H3yHCHHH XMMHH IPOHCXOAUT ¢opMHpOBaHHE 3HAHHH OCHOB XUMHYECKOH HAYKH KaK
0BNACTH COBPEMEHHOTO €CTECTBO3HAHMA, IPAKTHYECKOH JIeSTeIbHOCTH HCI0BCKa H KaK OJHOTO
{3 KOMIIOHCHTOB MHpoBOH KyIBTYpHL 3ajiada yueBHOro IPeIMETa COCTOHT B bopMHPOBAHUH
CHCTEMBI XHMMHYCCKAX 3HAHHH — pakHeHNMX (aKToB, MOHATHHA, 3aKOHOB H TEOPETHIECKHX
[ONIOKeHAM, JOCTYNHBIX 060GmEeHIH MHpOBO33PEHYECKOr0  XapakTepa, s3pIKa HAyKH, B
NpHOGIICHAN K HAy YHBIM METOAAM [(O3HAHHMS [IPH H3YYSHMH BELIECTB H XMMUUECKHX peakuui, B
dOpMHPOBAHMH H pasBUTHH [O3HABATEIBHEIX yMEHMI H WX TIDAMEHCHHA B yueOHo-
fl03HABATEIBHON H Y‘ICGHO-HCCJICJIOBaTeHBCKOﬁ AeATeNbHOCTH, OCBOCHHH TPaBHI 6e3011aCHOTO
obpaileHHs ¢ BeLISCTBAMH B MOBCEAHEBHOM KH3HH.

TIpu m3y<4eHHMH XHMHM Ha YPOBHE OCHOBHOIO OOIIEro 0OpazoBaHmsl BAXHOE 3HAYCHUE
nproGpesy TaKKHe UETH, KaK:

— (opMHpOBaHNE UHTCIICKTYATHHO Pa3BUTON JIMIHOCTH, [OTOROH K caMoo0pa30BaHHMIO,
COTPYJHHYECTBY, CaMOCTOATCILHOMY [PHEATHIO DETICHHUH, criocobHOM  afganTHpoBaTeCH K
BLICTPO MEHAIOIHMCS YCIOBUAM JKU3HH,

~ HampaBlIeHHOCTb OOyueHus Ha CHCTEMATHUECKoe TMpHOOIICHUE ofyyaromuxcst X
cAMOCTOSTEIBHOI ~ MO3HABATEIBHOH  NEATE/IRHOCTH, HayudBIM  MeTojaM  [O3HaHUi,
$HOPMHUPYIOIIAM MOTHBALIUIO 1 PASBUTHC criocoOHOCTEH K XHMHH;

— obeciicueHHe YCIOBHIl, CIOCOOCTBYIOUIHX NpHOCPETEHHUIO 0GYUAIOLHMHUCS  OTBITA
pa3HoOGpa3HOH AeATENBHOCTH, [O3HAHHS M CAMOTIO3HAHWS, KIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEH ML), HIMEIOINX YHHBEPCATBHOE 3HAUCHNE JUTS PA3JIMYHBIX BUIOB EATCILHOCTH,

— dopmupoBanme ofmeH (hyHKIHOHATBLHOH 1 eCTECTBEHHO-HAY4HOil IPaMOTHOCTH, B TOM
wucne yMenuil oOBACHATE U OLCHMBATH SBJICHUS OKPYKAIODIETO MHPA, HUCTOJB3YA 3HAHHA H
OULIT, NOJNyUEHHBIC MOpH H3YUYCHMH XMMUH, OPUMEHSTs HMX TNpH PEIICHAM npobneM B
MoBCeRHEBHOMN KHU3HH H TPy AOBOH JCATELHOCTH;

— ¢opMMpOBaHHKE y OOYHAOLIMXCA TYMaHHCTHYECKHX OTHOINEHHUIT, OHUMaHUA [EHHOCTH
XMMWHECKHX 3HAHUH U1 BHIPAOOTKH SKONOrHHeCKH 1enecoodpa3Horo MOBEICHHA B ORITY H
TpyOBOH JEATENBHOCTH B LEIIX COXpaHEHHs CBOETO 3I0pOBbA H OKpY KaroLIeH TPHPOAHOH
cpeni;




~ pa3BUTHE MOTHBAIHHM K 0ByueHHnI0, CIOCOOHOCTEH K CAMOKOHTPOIIIO H CaMOBOCTIMTAHHIO
Ha OCHOBE YCBOeHHs OOIIEUETOBEHCCKUX LIEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BHIOODY
npoduiis 1 HANPaBICHHOCTH nalpHeimero o6y YeHus.

O6lmee YACIO YACOB, OTBEAEHHBIX UL H3YICHHS XUMHE Ha YpPOBHE OCHOBHOIO OOLIETO
oBpa3zoBaHus, COCTABIACT 136 uacos: B 8 kiacce — 68 4acos (2 4aca B Henemo), B 9 xiacce — 68
yacoB (2 yaca B HEJIENO).




COJMEP)KAHHE OBYYEHUA

8 KJIACC

IepBonauaIbHbIC XYMHYECKUE MOHATHS

Tipeamer xuMHH. Ponb XHMEH B JKW3HM 4eloBeKa. XHMHA B CHCTEME Hayk. Tena H
pemnecTBa., OU3HICCKHE CBOMCTBA BEIIECTB. ATPETATHOC cocrosuue BemecTs. llomarue O
MeT0Iax [103HaHNs B XHMHH. UycThie BEIIECTBA U CMECH. CnocoOnl pasnencHus cMeceH.

ATOMBI ¥ MOJIEKYIbl XHMUUCCKUE ynemenTs!. CHMBOJBI XHMHUCCKAX 3NEMEHTOB.
[IpocTsie ¥ CHOXKHEIE BELICCTEA. ATOMHO-MOJIEKYIISPHOE yICHHE.

Xpmueckas QopMyna. BajeHTHOCTS ATOMOB  XHMHYECKHX  JJCMEHTOB. 3akoH
OCTOSHCTBA COCTaBa BEIIECTB. OrHOCHTENbHAA ATOMHA Macca. OrnocHTeIpHas MOTIEKY IspHast
Macca. Maccopast 0N XUMHIECKOTO JIeMEHTa B COSTUHCHHUH.

KomauecTso pemecTra. Mok. Monsipaas Macca. B3auMOCBA3b KOJI@YECTBa, MacCh H
quCIa CTPYKTYPHBIX €IUHHIL BEINCCTBA. PacuéTh 10 GOPMYIaM XHMHHECKUX COeTHHEHMH.

duzMUecKUe M XUMHUECKHE SBICHHL. XumHdecKas peakius u €€ MpU3HAKA. 3aKkoH
COXpaHeHHs MACChi BEMICCTE. XuMHUECKUE YPapHEHUS. Knaccuuxaius XUMUUECKHX peaknui
(coemMHEHHH, PA3IIOKEHNA, 3amelneHus, 0OMeHa).

Xumuueckuii IKcnepumenn.

AHAKOMCTBO ¢ XUMHYECKOH Hocyo#, NpaBHIaMH paboTs B naboparopvy H puéMaMn
obpammenus ¢ abOpaTOPHbM oGopyAOBaHHEM, H3YHCHHC U olECAHHE (H3MUECKHX CBOHCTB
06pa3LoB HEOPTAHAYMECKAX pelecTB, HabmoeAnE QHIUIECKHX (nNnaBJeHHE BOCKA, TAAHHE n5Aa,
pacTHpaHHe caxapa B CTYTKC, KHMEHHE M KOHAeHCAlns BOIBI) ¥ XMMHYECKAX (ropeHME CBEYH,
IpOKaNHBAHUE MeaHOM MPOBOIIOKH, R3aMMOJICHCTBHC MENa C KHCIOTOM) ABNCHHH, HAOMIONCHAC
¥ OOAcaHHe MNPH3HAKOB MPOTCKAHHA KUMAYECKHX ~ peaKudit  (pasnomeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI € xnopuaoM Gapus, pasnoKCHHE ruApoKCHAa MEJIH (11) mpu
HarpeBaHuy, BI3MMOJICHCTBHE JKeme3a ¢ pacTBOpoM comu Mmexu (I1), H3ydeHHC cnocoboB
pasfieneHus CMECEH: C HOMOIIBIO MarHeTa, (GUIETPOBAHHE, BLINAPHBAHNE, AWCTHILAIHSA,
xpomarorpadus, NPOBENCHHE OYMCTKH ITIOBApEeHHO#H  COJH, pabmomeHue M OIHCAUHE
pe3y/IBTATOB TPOBEJICHUA OIbITA, AILTIOCTPUPYIOLIETO  3aKOH COXpAHEHHs MacChl, CO3JAMHe
Moaened MOJIEKY 1T (maPOCTep)KHCBbIX).

Bakpeiimine NpeACTABUTEIH HEeOPraHHIECKHX BEIeCTB

Bo3myXx — CMeCh rasos. Coctag Bo3ayXa. Kucropog — 3NeMCHT H IIPOCTOE BELICCTBO.
HaxoxaeHHe KUCTIOpoa B NPUpoIL, dysuyecKHe i XMMHICCKHC cBOiicTBa (peaKuHH Topenus).
Oxcuabl. IlpaMEHEHHE KHUCIOPOIA. CriocoGpl MONyY4eHHs KHCIOpOAa B naGopaTopHd H
TIPOMBIILICHHOCTH. KpyrosopoT Kucinopola B npupose. 0308 — AJTOTPONiHAs MOIupHKALHA
KHCI0pOna.

Temwtosoit  3heKT XUMHYECKOH PpPEaKlHH, TEPMOXHMHUHCCKHC ypaBHeHHs, OK30- H
SHIOTEPMHUIECKHE PEAKIHH. Tomiuso: Yronb K MCTaH. JarpsisueHue BO3IYXa, ycujieHue
apHEKOBOro 3G HeKTa, pa3pyLICHHE 030HOBOTO CIIOA.

Bogopon — OJEMEHT ¥ TPOCTOS pemecTBo. HaxoxjeHHe BOJOpOAd B I[PHPOJC,
dusmUECKHE ¥ XUMHUUCCKHE cBOMCTBA, IPUMEHEHHE, criocoBnl omydenns. KucioTet 1 CONY.

MonsprBil 00BEM rasos. PacudThl 10 XHMAYCCKUM ypaBHEHHSAM.

buzuuecKue CBOMCTBA BOABL Boga XaK pacTBOPHTEIb. Pacreopsl. HacplueHHBIE U
HEHACHIILIEHHBIE PacTBOPbL. PacTBOPHMOCTD BELIECCTB B BOJIC. Maccopasi 107 BEIIECTBA B
pacTBOpe. XHUMHICCKHUC ceofictea Bojbl. OCHOBaHUA. Ponb pacTsOpOB B TPHpPOAC H B KH3IHH




yenopexa. KpyrosopoT BOABL B TPHPOIE. 3arps3HEHHE NPUPOIHBIX BOX. OxpaHa ¥ OYHCTKa
IIPHPOJHEIX BOX.

KrnaccupuKanysa HEOPraHUIeCKHuX coeguneHuii. OKCHABL KnaccuuKanus OKCHAOB!
coneobpasyroimye (OCHOBHBIE, KHCTIOTHEIE, am(oTEpHBIE) H HeconeoOpasyonue. HoMeHKIATYpa
oxcunos. Gusuyeckue 1 XMMHICCKHC ceoiicTBa okcu 108, [lonydeHHEC OKCHIIOB.

Ocnopanns. Kraccupurannsd OCHOBAHHKIt: IMENOYM M HEPACTBOPUMEIC OCHOBAHHS.
HomenxnaTypa OCHOBAHHH. duspueckie 1 XMMHUYECKHE CBOHCTBA ocuopanui. [lonydeHue
OCHOBaHHIH.

Kucnoter. Knaccuduxauus KHCIOT. HoMeHKnaTypa XKucioT. @U3M4ecKne H XHMHYCCKHE
CROJCTBA KMCIOT. Psijl aKTHBHOCTH METAIIOB H. H. Beketopa. [lomyueHde KACIOT.

Comu. HomenxnaTypa coneil. QusmMHeckuc a xumuueckue cpoiicTra concil. TlomyueHue
coJei.

TeHeTHUecKas CBA3b MEXIY KiaccaMu HEOPraHW4ECKUX COEAUHCHHH.

Xumuueckuil IKCHEPUMEHM:

KAGECTREHHOE ONPENETIEHHE CONEPKAHNA KHCIOPO/a B BO3JyXe, NIOIyHCHHE, coOupanue,
pacniosHaBaHue M H3y4eHHE cBOMCTR KHcropoja, HaGTIONEHHE B3AMMOEHCTBUA BCLIECTB C
KECIIOPOJIOM M YCJIOBHS BO3HHKHOBCHWS M TIpeKpalieH s TOPEHHs (1moxapa), O3HAKOMIIEHHUE ¢
06pasaMp OKCUIOB H OMNMCAHHME HX CBOMCTB, NONyYeHHe, COOHpaHKE, pacrno3HaBaHHEe H
H3YYCHHE CBOHMCTB BOAOPOIA (ropeHHe), pzauMozelicTBHe BOAOpOAA © oxcumom Mmemi (11)
(BO3MOXHO HCIIOJIL30BAHHE BHICOMATEPHAIOB), HAOMONEHHE 0GpasIIOB BEIECTB KOIUYECTBOM
1 MOIb, HCCIICHOBAHHKE 0cOBEHHOCTEH pacTBOPEHHS BCILECTB € pa3IMuHOd PacTBOPHMOCTHIO,
MPUTOTOBJIEHHE DPACTBOPOB C onpenenséHHOfl  MaccoBOH Jonell pacTBOPEHHOTO BEHIECTBA,
B3aRMOJEHCTBHE BO/BL ¢ METAllaMH (narpueM H KajiblieM) (BO3MOXKHO HCMONB30BAHHE
BHICOMATEPHAIOB), HCCICAOBAHHC 00pasioB HEOPraHMYECKAX BELIECTB PasTUUHBIX KIACCOB,
HaBTIOfCHAE W3MEHEHYS OKpAcKH HHIMKAaTOpOB B pacTBOpax KHCIIOT H menoded, A3yYCHUE
pzaumoyeiicteus okenga Menu (II) ¢ pacTBOpOM CepHOl KHCNOTHL, KHCIOT © METAINAMH,
peakuuil HeATpaTH3allH, nojiydeHHe HEpacTBOPHMBIX OCHOBAHHI, BBITCCHCHME OIHOI'O
MeTaiia APYTHM H3 PacTBOpa COMTH, PeIICHHE IKCHEPAMEHTAJILHBIX 3373 110 TEME «BaxkHelmue
KJIacchl HEOPTaHHIECKUX cOeIHHEHHIY .

[eproaudecKHii 3aK0H H Tepuoanyeckasi CHCTEMA xuvmagecknx daemenros [l H.
Menpeaeesa. CTpoeHHE ATOMOB. XHMHYECKas CBS3b. OKNCIHTEIBHO-BOCCTAHOBHTENBHBIE
peakuHu

[lepBrie MOMBITKH knaccHUKAIMH XIMHYECKHX SIEMEHTOB. [TonstHe O rpynmnax
CXOJIHBIX 37eMEHTOB (IUENOIHEIC H 1i1eTOUHO3EME B HBE METaLIbI, [anoTeHbl, MHEPTHSIE [a3bl).
"IIeMEHTH, KOTOphIe 06pasyioT aM(oTepHBIC OKCHIE! W THAPOKCHIIBL.

Heproauyeckuii 3aKOH. [Tepuopngeckas CHCTEMA xumuueckux oneMentos [l .
Mennenecsa. KoporkonmepHonHad H juEEHONEpROHAA  HOPMBI [TepHOIMHECKOR  CHCTEMEL
xumnueckex omementop . M. Menpeneesa. llepgomst W TpYHIBL DU3KUECKUA  CMBICIT
[OpPSIKOBOrO HOMEPA, HOMEPOB IICPHOIA | TPYIIBI 3IEMEHTA.

Crpoenue aromosn. CocTas ATOMHBIX Sep. 30TOmBL  DMEKTPOHBL CrpoeHue
3MeKTPOHHLIX 00O0NOYEeK aTOMOB MEPBLIX 2() XUMHYECKUX DJICMEHTOB TeproauuecKoi CHCTEMbI
O. Y. Mennencesa. XapaKTEepUCTHKA XHMHHCCKOIO 5eMEHTa IO €ro MOJNOXCHHIO B
[lepHoOMUECKOA CHCTEME J1. . Menzeneesa.

3aKOHOMEPHOCTH H3MEHEHHs PajlyCa aToMOB XMMUYECKHX HTEMEHTOB, METAIINIECKAX 1
HeMeTA/UIHIECKHX CBOMCTB MO IPyInaM i NepHOIAM.




3Igauende 1leprHoIMUECcKOro 3aKoHa 1 T[TepHOAMUECKOH CHCTEMEI KMMHWHECKHX JJIEMEHTOB
LIS PA3BHTHS HAyKH W IIPAKTHKHA. J1. . MeHnenees — yuSHbIi M [PAXKIAHHH.

Xumuueckad CEA3b. KopaneHrHas (monspHas 51 HErmospHas) CBA3b.
eKTPOOTPHIATEILHOCTE XUMHUCCKHX snemenToB. HonHas cBiA3b.

CreneHp  OKHMCICHHS. OKHCIIMTENEHO-BOCCTAHOBUTEIIEHBIE  PEAKITHEL [Tponecchl
OKWCJICHUSA ¥ BOCCTaHOBNEHHs. OKHCIUTETH H BOCCTAHOBHTEIH.

Xumuueckuil IKcnepumMenm:

p3ydeHHe OOPA3NOB BEIIECTB METALIOB M HEMETaLNOB, B3aMMoJeHCTBHE FHAPOKCANA
LHHKA ¢ PacTBOpPaMH KHUCJIOT H menoueii, NPOBENEHHE OIBITOB, AILTIOCTPUPYIOIIKX TPAMEDPEL
OKHC/MTENBHO-BOCCTAHOBHUTEIBHBIX peaxuuil (TopeHHe, peakiu pa3IoXEHUS, CoeNHHEHHs ).

MexcnpeomemHuple C6A3U

Peanu3aiis MEKIPEIMETHBIX CBsI3¢cH TpA H3YHICHHM XUMHKH B 8 Kiacce OCyIIECTBIACTCA
yepes HCIONB30OBAHHE KaK oBIIMX eCcTeCTBEHHO-HAYIHbIX HOHATHHA, TAaK H MMOHATHH,
JRISIFOLIMXCS CHCTEMHBIMH JULS OTACTBHBIX IpeIMETOB ECTECTBEHHO-HAYTHOTO [(HKJIA.

OfmHe eCTECTBEHHO-HAYYHBIE TMOHATHA: HAyYHBI (aKT, THMOTE3d, TEOpHd, 32KOH,
amanM3,  CHHTe3,  KIaccuuKauus, TepHONMYHOCTE, ~ HAOTIOZIEHHUE, KCIIEPUMEHT,
MO/ICTUPOBAHHE, H3MEPEHHE, MOAEIIL, ABNICHAC.

duzpKa: MarepHs, aroM, OJJEKTPOH, NpOTOH, HeliTpOH, HOH, HYKIHI, H30TOIIEL,
paMOaKTHBHOCTE, MOIEKYJIa, 3NEKTPHHUECKHl 3apal, BEHIECTBO, TEIO, o0ObéM, arperaraoe
COCTOSIHEE BEIECTBa, ras, (GU3HYeCKue BETIMUHHEL eIMHALB] H3IMEPEHHS, KOCMOC, IUIaHETH,
1p&3anl, COMHIE.

Buonorus: GOTOCHHTES, ABIXAHHE, procdepa.

[eorpaus: arMocgepa, ruapocdepa, MHHEpaIbL, rOpHBblE OPO/BI, TONC3HLIC
HCKOTaeMble, TOMTHBO, BOIHBIE PeCypChl.

9 KJIACC

BemecTBO M XHMH9ECKas peaKkilus

[eproapyecKuil 3aKOH. [leproaudecKas CHCTEMa XHMHUECKMX snementop . W
Menneneesa. CrpoeHue arToMOB. 3aKOHOMEPHOCTH B H3MEHCHKH CBOMCTB XVMHYECKHX
3IEMEHTOB TEPBhIX TPEX MNEpHONOB, KJIHi, KanTbUUs M WX COCMHEHHH B COOTBETICTBHM C
[OJOXKEHHEM 3TIEMEHTOR B TeprOAUUECKOH CHCTEME ¥ CTPOCHHEM HX ATOMOB.

CTpoeHHe BEIIECTBA: BHABL XUMKUECKOH CBA3M. THIIEL KPHCTALIAYECKHX pemeToK,
3aBHCHMOCTD CBOMCTE BELIECTBA OT THIid KpUCTA/LTHICCKOH pPemETKH 1 BUA XMMHYECKOH
CBS3H.

KnaccuuKamis ¥ HOMCHKIATYpad HEOpraHM4eCKHX BCIIECTB. XyMudecKne CBOHCTBA
BelecTB, OTHOCANIMXCA K pasiHYHBIM KjaccaM HEOpraHuYecKuX coeIMHEHuUi, TeHeTHIeCKas
CBSA3b HCOPIaHHYECKMX BEINECTB.

Kaccuduranus XUMHAYCCKHX peaxIMii 10 PA3IBUHBIM TpH3HAKaM (1o 4HMCILy ¥ COCTasy
y4acTBYIOIINX B peaKudy BEUICCTB, g0 TemwioBoMy dGhdeKTy, 1o H3MEHEHHIO CTeTeHE
OKHCTCHHS XUMHHYECKHX JIEMECHTOB, IO 0GpaTUMOCTH, 1O yHaCTHIO xaTanpsaropa). JK30- H
SHAOTEPMUYECKUE PEAKIIHH, TepPMOXUMHKUCCKHE yPABHCHHU.

Touste 0 CKOPOCTH XMMUYECKOH PeaKilui. ousite 06 oOpaTUMBIX H HeO0pPaTHMBIX
XHEMHUECKHX peakiiusx. IIoHsTHE O TOMOTEHHBIX ¥ TercpOreHHBIX PEAKIUAX. [TonsTae ©
karamuse. TIOHATHE © XHMHYCCKOM papsoBecuH. (PaKTOPBI, BIMAIOIMIME HA CKOpOCTDH
XIMHUECKOH PEAKIIHH H TTOJIOKEHHE XUMHHIECKOro paBHOBECHS.




OKHCANTETHFHO-BOCCTAHOBHTENBHbIC peaxiuy, JMEKTPOHHBIH OanaHc OKHCIIATENIBHO-
BOCCTAHOBUTEJBHOM DPEAKIHM. CoCTaBleHHE yPaBHEHUH OKHMCIATENBHO-BOCCTAHOBUTCBHBIX
peaxuuii ¢ HCMONMB30BAHIEM MeTO/1a 2NEKTPOHHOro Gananca.

Teopust 3MEKTPOUTHIECKOH JNCCOMHALIMH. INCKTPONMTH B HEINEKTPOIHUTEI. Karnoset,
AHUOHBL MeXaHH3M HHCCONHaINH BEIIECTB € pa3fHyYHBIMH BHIAMH XKAMHYECKOH CBA3H.
Crenenp mucconaiyy. CHIBHbIE H cnabBie MCKTPONIHTHL

Peaxiuy HOHHOTO OOMEHA. Yeaoeus IPOTEKaHHsA peaKiui MOHHOTO obMena, MOJIHBIE H
COKpAIlEHHbBIC HOHHBIC ypaBHEHH peakuuit. CBOHCTBa KHCIOT, OCHOBAHMI K cOleil B CBETC
HpencTaBIeHHH 06 DIeKTPONMTHYECKOH AHCCOLMAIHH. KagecTseHHBIE DPeaKidu Ha HOHBL.
TousTHE O THAPOIH3E conel.

Xumuueckuil IKCREPUMEHM

O3HAKOMJIEHHE € MOJCTAMHA KPHCTAIYSCKUX peméTOK HEOPTaHHIeCKIX BEIlIECTE —
METAIOB ¥ HEMETaJIoB (rpabura M anMasa), CIOXHBIX BElCCTB (xnopua HATpHs),
HCCIeNOBaHHE 3aBHCHMOCTH CKOPOCTH XUMHMUECKOR peakuun OT BO3NICHCTRHS Pa3TM4HBIX
hakTopoB, HCCNENOBAHHE 3EKTPONPOBOHOCTH PacTBOPOB BelecTB, Mpoiecca AHCConHalii
KUCHOT, Liemodell . cone (BO3MOXHO HCIIOIB30BAHAE BAEO MATEPHAIOB), JPOBCICHHUC
OTIBITOB, MMOCTPHPYIOLINX NPH3HAKA npoTeKaHus PeaKimil HOHHOTO obmeHa (0Opa3oBaHHC
ocajJKa, BBIICICHUE TIa3a, obpa3oBaHue BOABI), OIBITOB, HIUHOCTPHPYIOIIHX TIPHMEPDL
OKHCIUTENEHO-BOCCTAHOBHTEIBHEIX peakiu#t (ropeHue, peaKiHH pa3IoMKEHHA, coeIHHEHN),
PAcTIO3HABAHME HEOPraHHIeCKHX BemecTs € MOMOMBI0 KadeCTBEHHEIX peaxuuif Ha WOHBL
pelenne JKCIEPUMEHTANBHBIX 3aqady.

HeMera1asl ¥ HX COeAMHCHHA

Ofmas XapaKTecpHCTHKa [anoreHOB. OcoBeHHOCTH CTpOEHHUs aTOMOB, XapaKTepHbIE
crenenu okucnenus. CrpoeHue H duspueckne CBOHCTBA MPOCTBIX BeIlecTB — TajoreHoB.
XuMHdecKHe CBOICTBA Ha IpHUMEpe XJopa (B3aMMOJEiiCTBHE C MCTALIAMH, HeMeTALIaMH,
enoyaMu).  XJIOpOBOZOPOL. ConsiHas  KHCJIOTa, XHMHYECKHE cBolicTBa, NONYYCHHE,
npuMeHeHne. JleficTBre Xnopa H XJIOpOBOLOPO/ia Ha OpTraHu3M yenopeka. BaxHeiInye XJI0pHIBL
M BX HAXOXKICHHE B IPUPONE.

O6mas XapakTepHCTHKA DTEMCHTOB VIA-rpynmsl.  OcoBeHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTETeHH OKHCICHUA. CrpoeHyue B (QU3MISCKHE ¢BOHCTBA NPOCTHIX BEHICCTB —
KMCTIOpOAa H CEPhl. AJUIOTPOMHBIC MOIH(HKALMH KHCIOpOAa ¥ Cepbl. XuMudecKue CBOHCTRA
cephl. CepoBofiopozl, CTPOCHHE, du3MYeCKHE W XUMHHCCKHC cpoiicTa. OKCHAB! CEpbl KaK
FpEACTABHTEIH KUCIOTHbIX okcuioB. CepHasi KHCIOTA, du3MvecKHe H XHMHUYECKHC cBOHCTBA
(obmMe Kak MPEACTAaBUTENA Knacca KHCIOT H crienpduueckue). XUMHUCCKHE peaxIiiy,
nexainie B OCHOBC NPOMBIIIICHHOTO crioco0a MOJYHEHHSA CEPHOH KHCIOTHL [puMeHeHHE
CEpPHOH KHCIIOTEL Cony cepHOH KHCIIOTHL, KadecTBEHHAs peaKuys Ha cynpdar-HoH. HaxoxaeHne
cepel B €€ coeJHHEHHH B TPHPOAL. KuMuuecKkoe 3arpa3HCHHC OKpyKaromeil Cpebl
COEIMHEHUAMH Cephl (KHCIOTHBIC JOMNIHM, 3arpsA3HeHHE BO3NyXa H BONOEMOB), CrocoObl €ro
IpenoTBpalieHHA.

O6mas XapakTepHCTHKa DICMCHTOB VA-rpynnst.  OcoGeHHOCTH CTpPOCHHS aTOMOB,
XapaKTepHBIE CTENEHH OKHCIICHHA. A30T, paclpocTpaseHde B TPHPOIL, JuzngecKne M
xuMHYecKue cpolicTBa. KpyroBopoT asora B npupofe. AMMHAK, €r0 pu3MUEeCKUE U XUMAICCKHE
CBOMCTBA, TI0TyYCHUC U TTPHMEHCHHE. Conyt aMMOHHS, HX QU3UUECKUE U XHMHUECKHE CBOHCTBA,
iipuMereHne. KayecTBEHHAR peaKiHs Ha MOHbI aMMOHHA. A3oTHas Kuciora, €€ HOIYUCHHE,
Pusnueckne W XUMHUCCKHC cpoficrBa {(0OmHe Kaxk [PEeICTaBUTC K1acca KHCIOT H
cnenudrueckue). Vcnonn3oBaHue HETPATOB M cOJed aMMOHH B KagyecTBe MHHEpaNbHBIX




ynoGpeHui. XHMUUECKOC 3arps3HEHAS OKpyXKalomeH cpepl COCUHEHAAMY a30Ta (KUCIOTHRIC
JOX[H, 3arps3HEHME BO3TYXa, MOYBEL u Bopmoémop). ®ocdop, annoTPONHBIC MO AKATHH
docdopa, dusuucckue H xuMHAueckue csoiicTsa. Oxcun docdopa (V) 4 docdopras KHCIOTS,
dusnueckHe H XHMHYCCKHUE cROMCTBA, TOiMyueHHe. MCIoib30BaHHe docdaroB B KauecTBe
MUHEpAJIbHBIX Y/100peHHH.

O6mas XapaKTepHCTHKA JJIEMCHTOB IVA-rpynnsl.  OcoOEHHOCTH CTpOCHHS AaTOMOB,
XapaKTEPHBIE CTEHEHH OKHCIICHNA. Vrepos, alOTPOIHBIC MOIHM(UKALMH, PACTIPOCTPAHCHUC B
npupoae, pusuuecKue H XUMHYECKHE CBOMCTEA. Ancop6uus. Kpyrosopot yriepo/ia B NIpHPOJE.
OKCHABI YTIepoa, HX (pH3IUIECKHC H XMMHAUECKHE CBOKCTBA, JEHCTBHUC Ha JKHBBIC OpraHu3MBbl,
NONyYCHHE H MPHMEHCHHE. KOIOTHYECKHE TIPOOTIEMB, CBA3AHHEBIE C oxcunoM yriepona (IV),
FETIOTe3a TI00aNBHOTO MOTEILUICHHS KIMMAata, napHUAKOBBIH PPEKT. YronpHas KucioTa 4 e€
comm, WX (u3MUECKHEe M XAMHICCKUE CBOMCTRA, MOMy4YeHHE M MPHMEHCHHE. KauectBenHas
peakuus Ha KapOOoHaT-HOHBL Vicronp3oBanne  KapOOHaToB B OBITY, MEIMLMHE,
IIPOMBIILIEHHOCTH U CETBCKOM XO3sHCTBE.

[TepBoHadansHbIC MOHATHA 06 OpPraHMYeCcKHX BEIIECTBAX KaK O coeAMHEeHHsX yriepoaa
(McTan, 9TaH, OTHNCH, AUCTHICH, yraHof, INHICPHH, YKCycHad KHCIO0Ta). 1IpHpPOIHBIC
MCTOYHHKH YIEBOAOPOIOB (yroib, NpEPOSHKIA 123, HedTs), TPOAYKTH HX nepepaboTKH
(GeH3uH), UX pOJib B 6BITY ¥ IPOMENIIECHHOCTH. TMonsTHE 0 GHONOTHHYECKH BAKHBIX BEILIECTBAX:
Kupax, Oenkax, yriesomax -— H AX pONH B JKHM3HH gejioBeka. MarepuaabHOe EIHHCTBO
OpTaHMYECKAX i HEOPTaHMICCKHX COeIHHCHHA.

Kpemuuj, ero ¢u3piecxue H XHMHYECKHE CBOMCTBA, [MOJNYHUCHHC I NIPUMEHCHHE.
CoenuHeHAS KpEMHHAS B TPHPOIC. O6imue IpeACTABICHHA o6 oxcume kpemumi (IV) ®
KpEMHUEBOH KHCJIOTE. CHTHKATH], X HCTIONB3OBAHKUE B OBITY, B 1IPOMBIILIEHHOCTH. Baxue#inue
CTpOUTENbHBIE MATEPHAlIBL KepaMuKa, CTEKJIO, IEMCHT, HeroH, Keje300eTOoH. IpobneMbl
Ge30MacHOr0 HCTOIB30BAHMS CTPOUTEIIBHEIX MaTepHanoB B [TOBCEAHERHOM KU3HU.

XumunecKkuii IKcnepuMenm:

v3yyenne 00pa3loB HEOPraHHIECKUX BelIecTB, CBOHCTB COMKHOH KHUCIOTEL, BpOBEJECHNE
KAUCCTREHHKIX PeaKuuii Ha XJIOPH/-HOHBL M Aa6II0/IeHIe TIPA3HAKOB MX NPOTCKAHHMA, OIIBITHI,
oTpaxaroiie GUHISCKHE B XHMAYECKHe CBOMCTBA Tanor¢HoB M HX coeMHHEHUH (BO3MOXHO
MCIIONB30BAHME BHICOMATCPHANOB), O3HAKOMIICHHS ¢ obpasuaMH XJOPHIOB (ranoreHHIoB),
o3HaKOMJieHWe ¢ oOpasiiaMd cepbl U ed8 COCIMHEHHSMH (BO3MOXHO MCLOIB30BAHKE
BHCOMATEpHAIIOB), HAOMIOZEHME — MPOLECCa obyrauBaHusa ~ caxapa  IOX JeHCTBUEM
KOHICHTPHPOBaHHOH CepHOH KMCIOTHL, M3yJeHne XHMUIECKAX cBolicTB pasOaBneHHON CepHOH
KHMCJIOTBI, TPOBCICHHE KaueCTBEHHON peaKIMH Ha cyib(aT-HOH H HabmoseHue npu3Haka e
IPOTEKAHHA, O3HAKOMIICHHE C ¢pusHHecKHMH CBOWCTBAMH a30Ta, docdopa 1 HX COCIMHEHHH
(RO3MOKHO MCMOIE30BAHAC BHIEOMATEPHATOB), 00pasliaMy a30THBIX 1 dpochopHsIX ynoOpenui,
noMyueHne, COOHMpaHHE, pacmo3HaBaHWe ¥ U3IYHCHHE CBOHCTB AMMHAaKa, IPOBEICHNC
KaueCTBEHHBIX peaklui Ha HOH aMMOHHL H dochar-uoH H H3YHCHHE IPU3HAKOB  HX
IPOTEKAHMA, B3aHMOJICHCTBHE KOHIEHTPHPOBAHHON a30THOH KHCIOTH! ¢ MeIpi0 (BO3MOXHO
HCTIOTS30BAHUE BUJEOMATEPHANIOB), W3YHEHHE MoOJeneH KpUCTAUIHYECKUX penéToK arMasa,
rpaduTa, (yIepeHd, O3HAKOMICHHC ¢ TpoleccoM ancopouuH pacTBOPEHHEIX  BEWICCTB
AKTHBHPOBAHHLIM YIJIEM H yCTpOHCTBOM MPOTHBOTA3A, noydenue, coOupaHue, paciio3HaBaHUe
¥ u3ydeHHe CBOMCTB YITIEKHCIOro Tasa, IpoBeHeHHE KaueCTBCHHBIX peaxiuii #a KapOOHAT H
CHIWKAT-HOH! M H3ydYeHHEe IIPH3HAKOB MX pOTEKaHHUs, O3HAKOMIICHHE C ponyKuueH
CHUTMKATHOM MPOMBIILTEHHOCTH, PELICHHE SKCIICpPMMEHTANBHBIX 337129 M0 TEME «Baxueilinne
HeMEeTaNIbl ¥ HX COSIAHEHH.




MeTaaibl H HX COeHHCHH

O6mas XapakTepUCTHKA XHMHHIECCKHX SIEMEHTOB — METALUIOB Ha OCHOBaHHH HX
onosxeHus B ITeproAMYeCcKoi CHCTEMC xumudeckax snementos . H. Mewngeneepa U CTpOCHUs
atoMoB. CTpOEGHHEC METAIOB. MeraiHdeckas CBA3b M METALTHUCCKad KpHCTAILIHYEeCKas
pemeéTKa. DeKTPOXUMHHECKHH  PAl HalpsOKEHHH METaIOB. DuspuecKie ¥ XUMMUYCCKHC
ceodicTea Metamios. O0mue criocoBpl ToiydeHns Merannos. IlonsTae 0 KOpPO3UM METAIIOB,
OCHOBHBIE CTIOCOOB! 3aIIMTHI HX OT KOPPO3HH. Cnnasel (CTANb, YYTYH, JFOPATIOMHHVH, GpoHza) u
WX TpUMeHEHHE B OBITY ¥ IPOMBIIIEHHOCTH.

[1{enoYHbIE METAIBL: NONOKEHHE B [TeproNIECKOM CHCTEME XMMHYECKHX 3eMeHTOB 1.
. Mennesneepa, CTPOEHHE HX aroOMOB, HaxoxieHue B mpupoje. Pu3nIecKue U KMMHAYECKHE
cpoiicTBa (Ha MpUMEpEe HarTpHa H xanus). OKCH/IH U THIPOKCHIBL naTpus U KanuA. [IpuMEHCHNE
UICTIOYHBIX META/LIOB H HX COEIUHEHUH.

lenouro3eMeBHbIE  METALIBL MarHui ® Kajubluil: MONOXKCHUE B [eproanueckor
CHCTEME XAMMUECKHMX JIEMCHTOE Jl. . Mennenecea, CTPOCHHE HX aTOMOB, HaxXOXHCHHE B
npupose. PU3MIECKUE H XMMHYECKHE CBOWCTBA MarHus ¥ KalbUud. Baxneiiinne coeaMHEHUA
Kanbius (OKcH, THAPOKCH, coun). JKECTKOCTh BOJBI H crioco0bl €€ yCTpaHeHHA.

ANIOMHHEI: TIONOXCHHE B [leprOaHYeCKOi CHCTEME xummpyeckax aneMenros M. .
Meneeesa, CTPOSHHE aToMa, HaX0KICHHC B npupojic. Du3HIECKHC H XUMHYECKHE CBOHCTBA
amoMuHES. AM(pOTepHBIE CBOHCTBA OKCHIA H CAAPOKCHAR ANFOMUMHNAA.

Keneso: MONOKEHHE B [lepuoaHYECcKOH CHCTEME xumuyeckux snementoB I .
Menzeneesa, CTPOSHIE aTOMa, HAXOKJACHHS B npupode. CU3MUCCKUE U XHMHUECKHE CBOHCTBA
wenesa. OKCHIBL, TMIPOKCHABI ¥ COIH swenesa (II) u xenesa (11I), mx cocTas, crolicTBa H
HOTy4YEHHE.

Xumuseckuii IKcnepumMenm:

o3HaKoMJeHue ¢ oOpasiaMy MeETaloB H CIUIABOB, HMX (U3HUECKAMH CBOHCTBAMH,
W3yueHHE PE3YJIBTATOB KOPPO3HH METAIOB (BO3MOMKHO HCIIONB30BAHHE BUICOMATEPHATIOB),
0COBEHHOCTEH B3aMMO/IEHCTBHS OKCHA KalbIs 1 HATPHA C BOJOH (BO3MOXHO HCIIONH30BAHUE
BHAEOMATEPHAIOB), HCCIEAOBAHAC CBOHCTE JKECTKOM BOJBI, MpoLecca ropenid xenesa B
kucnopoe  (BO3MOKHO HCIO/IB30BaHNE gHEeOMATEpUANoB), [PHUIHAKOB OpOTEKaHHS
KauyeCTBEHHBIX peaKluii Ha HOHBL MartHps, Kauas[us, ajloMUHN, LIMHKA, Kenesa (11) n xenesa
(11I), memm (11), HabmozcHUE H ONKCAHBe IIPOICCCOB OKpalMBaHHsA [LTAMEHH HOHAMH HATpHA,
KaIHsS ¥ Kanbups (BO3SMOKHO HCIOJB30BAHAC BH/ICOMATEPHAOB), HCCIENOBAHUC am$pOoTepHBIX
CBOMCTB THAPOKCHA AIMOMHHHA H rHAPOKCHIA IMHKA, PEIICHHC HKCTIEPUMEHTANIBHBIX 3a/at 110
reme « Banelime METAIUTH] M HX COSAMHEHIL).

XuMHES H OKpY’Kaloman cpeaa

BelecTea B MaTepuanbl B [IOBCETHCBHOM KH3HU YeJIOBEKA. BezomacHoe UCHOIb30BAHNC
BEIIeCTB H XUMHYECKHX peakuuii B OBITY. [lepBas OMOIIp HPH XHMHHCCKUX oXoTax H
OTpaBJICHUAX.

XpuMa4ecKoe 3arpsA3HEeHHC OKpYIKarolIeH cpeast (TpenebHas AONMyCTHMAsA KOHBIEHTpalus
pemects, aanee — [LK). Ponb XuMuK B peIeHHH 3KOJIOTHISCKHX npobieM.

Xumuueckuii IKCREpUMEHm:

E3ydeHHe 00pasioB MAaTepHAIOB (cTexIo, CILIaBB! METATIOB, [OTMMEPHbIE MATEPHANEI).

Mexcnpeomemubie C6A3U

Peanu3anua MEXIPeIMETHBIX cpsiacii TIpU M3y4YeHHH XHMHH B Q Kacce OCYIIECTBIACTCA
yepe3 HCMHOJIB30OBAHME KAK OOLIMX ECTCCTBEHHO-HAyUHBIX [OHSTHii, TaKk M TOHATHHA,
JBIISIONIMXCSA CHCTEMHBIMHE JUT OTACTBHBIX IpeIMETOB eCTECTBEHHO-HAYYHOTO 1IHKIA.




O6imue ecTeCTBEHHO-HAYIHBIC noHSTHA: HayuHbi OaKT, [UIIOTE3a, 3aKOH, TEOpHsd,
AHANW3,  CHHTES, grnaccupuKanus, HEPHOTHYHOCTD, HaGmofeHue,  AKCICPHMEHT,
MoOIeIMpOBaHHe, H3IMEPEHHE, MOTIeIb, IBIECHHAE, TIApHUKOBBIH > eXT, TEXHOIOTHA, MaTepHabi.

dusuxka: Marepus, aToM, 2jIeKTpOH, 1IPOTOH, HeHTpoH, WOH, HYKIHI, W30TOMbI,
panHoaKTHBHOCTD, MOJIEKY A, aaeKTpudecKuil  3apan, TIPOBOJIHYKH, TONYIPOBOJHHKH,
AMANEKTPUKH, GOTOIIEMEHT, BeWecTBO, Teno, 00BEM, arperaThoe COCTONHHE pelllecTBa, ras,
pacTBOp, PacTBOPHMOCTE, KPHCTALTUYECKA peléTKa, CIUIaBbl, (usuuecKHe BEIMUMHDL,
e IMHUIb] H3MEPEHHS, KOCMHHECKOS [POCTPaHCTBO, NNAHETRL, apéanpl, CONHIE.

Buonorus: GOTOCHHTE3, ABIXAHHE, puochepa, JKOCHCTEMA, MHHEPANbHBIC yanoOpenus,
MHKPOJIIEMEHTEI, MaKpodIEMEHTEL, IIATATENbHEIE BEMIECTBA.

Ieorpadmus: atmocdepa, rugpocthepa, MHHCPAIIEL, YOpHBIE  TIOPOJEL, TIOJIE3HBIE
ACKOTIAEMBI€, TOILTHBO, BOIHBIC PECYPCEL.




TLJIAHAPYEMBIE PE3YJBTATHI OCBOEHMA NMPOrPAMMBI IO XUMUH HA
YPOBHE OCHOBHOT'O OBIIEI'O OBPA30OBAHMA

JAYHOCTHBIE PE3YJIbTATBI

JlnuHoCTHBIE PpE3yAbTAThl OCBOCHHA IporpaMMbl  OCHOBHOTO obmero oOpa3oBaHuA
JOCTHTAIOTCA B X071€ 00yUeHHs XHUMHK B eJMHCTBE yUeOHOH U BOCIHTATEIBbHOM A€ATEIBHOCTH B
COOTBETCTBMM  C  TPaiHIMOHHbIMH POCCUHCKUMH COMMOKYIETYPHBIMM M JyXOBHO-
HpPABCTBEHHbIMH LECHHOCTAMHE, NpUHATHIME B OOMIECTBE npaBWiaMH M HOpMamH [OBEACHHS H
coco6CTBYIOT 1IpOLECcCaM CaMOIO3HAHHS, CAMOPa3BATHA H conani3auuy o0y JaronHxcs.

JIHUHOCTHEIE Pe3yNbTaThl OTPAKAIOT [OTOBHOCTE 0OYJArOIHXCA PYKOBOJICTBOBATHCH
CHCTEMO TIO3UTHBHEIX LICHHOCTHBIX OpHEHTallMi B paclIMPEHIC OnpITA MEATENLHOCTH Ha €€
OCHOBE, B TOM HHC]IE B 4acTH.

1) DATPHOTHIECKOT0 BOCIIHTAHUH!

[[eHHOCTHOTO OTHOMIEHUS K OTEYECTREHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY 1 HaySHOMY
HacnenMio, MOHUMAHHA 3HAUCHHS XHMHYECKOll HayKd B KH3AH COBPEMEHHOTO ODMIECTRA,
cnocoOHOCTH BJIANETDH IOCTOBEPHOM nHdopMaiueil 0 MEpeIOBRIX JOCTHKEHUAX H OTKPBITHAX
MHpOBO#H U oTeueCTBeHHOH XHMHH, 3aUHTEPECOBAHHOCTH B HAYWHBIX 3HAHUAK 00 YCTPOMCTBE
Mupa 1 o6LIeCTBa,

2) rpaxIaHcKore BOCTIMTAHHA:

[Ipe/CTABICHUA O COLMATLHBIX HopMax H IpaBHiax MEKTHUHOCTHRIX OTHOIIEHHH B
KOJITIEKTHEE, KOMMYHHKaTHBHOH KOMMETeHTHOCTH B OOIICCTBEHHO TI0JIE3HOH,
y‘lCﬁHOHCCHeJIOBaTeJII:CKOﬁ, TBOpUECKOH M IpPYrMX BHAAX NesTeNBHOCTH, TOTOBHOCTH K
pazHoobpasHOH COBMECTHO# Ae4TeIBHOCTH HPH BBMOIHEHHH yueOHBIX, O3HABATEIbHBIX 3a71a4,
BLIONHEHAY XUMHUYECKHX JKCIICPHMCHTOB, co3iaHun  yueOHBIX TIPOCKTOB, cTpeMJIeHHs X
B3aMMOIIOHHMAHKIO M B3aHMOINOMOIM B npoliecce TOH yueGHOH HeATENHHOCTH, TOTOBHOCTH
OllEHMBAaTL CBOE NOBEACHHC H HOCTYIIKH CBOHX ToBapHIIeH ¢ DO3HLIMH HpaBCTBEHHBIX H
TIpaBOBBIX HOPM C YICTOM OCO3HAHMS MOCIEACTBAH NOCTYIIKOB,

3) 1eHHOCTH HAYTHOr0 MO3HAHHS.

MUPOBO33PEHUECKHE npescTaBlenus O  BEIHICCTBE W XuMHYecKodl  peakluH,
COOTBETCTBYIOLIAE COBPEMEHHOMY YPOBHIO pa3sBUTHA HAyKM N COCTAB/IAIOIIME OCHOBY IUnis
[OHAMAHHMA CYHIHOCTH Hay4HOH  KapTHHBI MHpa, TpELCTaBICHHA 00 OCHOBHBIX
1aKOHOMEPHOCTAX PasBHTHsA MPHPOLE, B3aMMOCBA3AX YeJioBEKa C [(PHPONHOH CPeIoH, 0 POJH
XMMHH B TO3HAHHH 3THX 3aKOHOMEPHOCTEH;

o3RABATENBHEIE MOTHBbI, HAIPABICHHbIE HA NI0/IyuYeHHe HOBBIX jpaHuil 1O XUMMH,
peobxoquMsle I8 OOBACHEHHS HabmoIacMbIX [IPOLECCOB H JRICHMH, MO3HABATE/IBHOH,
MH(POPMAHOHHOA QUTATENbCKOH KyJIBTYpPHl, B TOM HCIC HABBIKOB CAMOCTOSTENBHOM paboTsl
¢ yueGHBIMHA TEKCTaMH, cIpaBoYHoOH NHTEPATypo#, AOCTYNHBIMA TEXHUYECKMMH CpeCcTBaMH
nEGOPMALMOHHBIX TEXHONOTHH;

uHTepec K OOYHEHHIO ¥ TO3HAHHIO, MoB03HATENHHOCTh, [OTOBHOCTE 1 criocoOHOCTE K
camoo0pa3oBaHHIO, NpPOEKTHOH H HCCIIeNOBATENBCKOH JEATENBHOCTH, K OCO3HAHHOMY BBHIOODY
HaIpapJIeHHOCTH 1 yPOBHA oBydenus B JATbHCHIIEM;

4) popMupoBaHKS KYILTYPbI 30POBLI:

OCO3HAHUE IIEHHOCTH XH3HH, OTRETCTREHHOrO OTHOIIEHHS K CBOEMY 3I0pOBbIO,
yCTAHOBKH Ha 3MOpOBBI 00pa3 KH3HH, oco3HaHue TOCISACTBHI ¥ HEMpPHITHE BpEIHBIX
MIPHBBIYCK (ymoTpebneHus ankoromd, HApKOTHKOB, KypeHHs), HEOOXOIMMOCTH co0II0IeHUS




npapuil Oe30MacHocT! npu oOpameHuH C XUMUUYECKHMH BELCCTBAME B GuTy ¥ peanbHOH
HKWIHH;

) TpyAOBOTO BOCMUTAHMSA:

MHTEpEC K NpaKTHIECKOMY HU3YUCHHIO npodeccyit ¥ TPY A2 pas3IMIHOTO Poaa, yBa)eHHE K
Tpymy M pesylibraraM Tpy/OBO# AEATEIBHOCTH, B TOM uMCIEe Ha OCHOBC TIpUMEHEHHS
ApEAMETHBIX 3HaHddl 0O XUMUH, OCO3HAHHBIH BHIOOD HHJIHBH,I[yaﬂbHOﬁ TpacKTOPHH
NpOOIDKEHAS obpaszosanus ¢ yuéToM JIEYHOCTHBIX MHTEPECOB H criocobHoCcTH K XMMHH,
oGIIecTBEHHBIX MHTEPECOB 1 roTpeOHOCTEN, yCHemHOH npo@eccmonamnoﬁ JAesATEeABHOCTH H
pa3BUTHA HEOBXOMAMBIX YMEHHH, FOTOBHOCTD 8JANTHPOBATHCH B IIpO(bCCCHOHaIlI:HOﬁ cpene;

6) FKOJIOTHIECKOTO BOCITHTAHMAS

HKOIOTHIECKH nenecoobpa3sHoe OTHOMICHAS K nprpoe Kak HCTOTHUKY JKH3HA Ha 3eMIe,
OCHOBE €€ CYIIECTBOBaHHUA, [OHEMAHHE IEHHOCTH 310POBOTO 7 GeszomacHoro o0pasa XM3HH,
OTBETCTBCHHOE OTHOIIEHHE K cOBCTBCHHOMY (r3uuecKOMY H [CHXHUECKOMY 3J0pOBBIO,
OCO3HAHKE IICHHOCTH coBmIoIeHS NpaBril 6e30TacHoro oBejienus npH paboTe ¢ BelIeCTBAMH,
a TAKOKE B CATYALHMSAX, yrpOKarouux 3[HOPOBBIO ¥ JKH3HU noneH;

CTIOCOBHOCTY PUMEHATH SHAHUA, noJydaeMbic [PH M3YHCHHHM XUMHM, IS peHIeHnA
3aja4, CBA3AHHBIX C OKpyKarolmeH NpUPOIHOH cpejloit, A1 TOBBINCHHA ypoBHSA SKONOTHYECKON
KyNbTypbl, OCO3HAHMA roBanEHOTO XapaKTepa AKOIOrMYCCKHX TpoOIeM H nyTel ux pelICHHA
NOCPENCTBOM METOZI0B XUMHUK, 3KOIOTHIECKOTO MBINIICHN, yMEeHHA PYKOBO/CTBOBATHCH HM B
no3HaBaTeNbHOH, KOMMYHHKATHBHOH Y colmalbHON NPaKTHKE.

METANPEJIMETHBIE PE3YJBTATHI

B cocraBe MeTanpeIMETHBIX pe3ynbTaToB BBIACIAIOT spaupMeie A8 (POPMHpOBAHHA
MMpPOBO33PEHHS oB1eHayIHBIE TIOHATHA (3aKoH, TeOpHs, NPHHLAT, runoresa, (paKrt, CHCTEMA,
fpolece, IKCIEPAMCHT 1 Apyroe.), KOTOpPBIC HCIONB3YIOTCH B ecTeCTBEHHO-HayYHBIX yueOHBIX
[peaMeTax ¥ T03BOJOT Ha OCHOBE 3HAHMI M3 ITHX MPEAMETOB dopMupoBaTh fIpeACTABNCHHE O
Le;IOCTHOR HAYYHOH KapTHHC MHpa, H YHHBEpCAbHBIC yueGHbte fieHCTBAA (no3HaBaTeIbHLIC,
KOMMYHHKATHBHBIC, peTyNATHBHBIE), KOTOPHIE obecreunBaloT GOPMHUPOBAHUC TOTOBHOCTH K
cAMOCTOATENBHOMY INTAHKPOBAHHUIO 1 OCYLIECTBICHHIO yueOHOM AesTEIIHHOCTH.

[lo3HaBaTe/ILHbIE YHEBEPCATLHEIE yaeGHbIe XeHCTBHHA

Eazossie JOrudecKue AeficTBHL

yMeHHs HCIONB30BATH npuéMBl  JIOTHHECKOTO MBIIIUIEHHs TIPH  OCBOCHHH JHAHUM:
packpbiBarh  CMBICH XMMHYECKHX  TOHATHH (BblOEIATH HX XapakTepHble — TPH3HAKH,
yCTaHaBIMBATh B3AHMOCBA3L ¢ IpyTHMH OHATHAME), HCHOMB30BATH MOHATHA s 00BACHCHHSA
ormelibHEX (akroB d 4BneHn#, BHIOMpATB OCHOBAHHI M KpWTepHH i xnaccuuKalny
XMMUUECKHEX BELIECTB U XHUMHIECKIX peaxiuit, ycTaHaBJHBATE IPHYMHHO-CIICACTBEHHRIC CBAZH
MexITy OOBEKTaMH M3y UCHAA, CTPOHTH JIOTHUECKHE paccyXAcHH (UHAYKTHBHBIC, JENYKTHBHBIE,
[0 QHANIOTHE), AeJ1aTh BHIBOJRL 3aKIIKOYCHUS,

yMeHHE TPUMCHATE B rpotecce NMO3HAHHA noHsTHA (MPeaMETHBIC H METaIPEAMETHBIC),
CHMBOJTHYECKHE (3HAKOBbIE) MOJEIH, HCTIONBb3yEMBIE B XHUMHH, npeoOpasoBepIBaATh LIMPOKO
[ipUMEHAEMBIE B XUMHH MO/IeNIbHBIE TPEACTABICHHA — xUMHUeCKH# 3HaK (CHMBOT 371eMEHTa),
cuMpdeckas (opMyna W ypaBHEHHME UMHYECKOfl  peakuud — TPH peLIeHHH yuebHo-
[IO3HABATENBHBIX 3ajmad, C y4€ToM 3THX MOJIENBEHBIX npeAcTapneHuil  BHLABIATD %}
XapaxkTepu3oBaTh CYIECTBEHHBIE NPU3HAKH u3yuaeMBIX OOBEKTOB -~ XHMHMECKHX BeIIeCTB H
XMMAYECKUX peaKidi, BHIABIATE obmEe 3aKOHOMEPHOCTH, IPHYMHHO-CIIEACTBECHHEIC CBAZM H
[IPOTHBOpEYHA B u3ydaeMbIX IIporeccax ABICHHAX.

BazoBble HCCTEAOBATEILCKHE neiicTBHA:




YMEHME HCIOIB30BATh [OCTABICHHBIC BOMPOCH! B KauecTBe MHCTPYMEHT4 IIO3HAHUA, a
raioke B KA4eCTBE OCHOBB! s (OPMHPOBaHMS THIOTE3bl NO MNPOBEPKE IPaBHIIBHOCTH
BBICKa@3bIBAEMBIX CYIKACHHIA;

npuoGpeTerAe ONBITA M0 MIAHHPOBAHMIO, OPTaHM3AlHM U NPOBCACHHIO YYCHWIECKHX
3JKCTIEPUMEHTOB, yMeHHE HaJoaTh 32 X0A0M Ipolecca, caMOCTOSTENBHO TTPOTHO3HPOBATE €50
pesyneTar, (GopMyIMpOBATH 060GILICHAS ¥ BHIBOABL IO pesyThTaTaM TPOBEACHHOTO OMBITA,
HCCIIeIOBAHKS, COCTABIATD OTYET O MPOAENAHHOH pabote.

Pa6oTa ¢ un(opManueii:

yMEHHe BHIGUpaTh, aHATM3EPOBATh U MHTEPNPETUPOBATE HH(OPMALMIO PA3NHYHBIX BHJIOB
1 OPM NpeCTaBICHHS, TONyYaeMyIO U3 PasHLIX HCTOTHHKOB (Hay4HO-IIOMyIApHAs JIHTEPaTypa
XMMHYECKOTO  COJEpIKaHMA, ClpaBOYHBE 1OCOOMSA, PECYpPChl Unrepuera), KPUTHIECKH
OLICHMBATh IIPOTHEOPEUHBYIO H HENOCTOBEPHYIO nHGopMaLHIO;

yMeHHe IPUMEHSTh Pa3IHyHbIE METOMIB! H 3alPOCH! IIPH noucKe ¥ oTbope HHPOPMAITHY H
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMMBIX JUIsl BBIIIOMHCHUA yueGHBIX 1 TIO3HABATENbHBIX 32131
ONpeeNEHHOTO THIA, IPHOOPETCHHE OIBITa B o6GNIacTH KCIONB30BanYs HHPOPMALMOHHO-
KOMMYHHKATHBHBEIX TEXHOJIOTHE, OB/IAICHHC Ky/bTYPOH aKTHBHOTO HCIIOJIL30BAHHS Pa3THHHBIX
[JOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BHIOMPAaTh ONTHUMAITBHYIO gopMy TIpeACTaBICHHA
uH(GOPMAIMA ¥ HJUTIOCTPHPOBATh PEIIacMBIC 3a/a4H HECTOXHBIMH CXeMaMH, IHarpaMMamH,
mpyraMu dopMaMH rpaduKd | MX KOMOMHANHAMH,;

yMEHHE HCIIOIB30BaTh M AHATHIUPOBATL B NPOLECCE yueGHOM ¥ HCCTENOBATENLCKOH
EATENLHOCTH MH(GOPMALHAIO O BIHSAHUH [POMBIIIIEHHOCTH, CEIBCKOTO X03s1HCTBA U TPAHCNOPTa
HA COCTOSHHE OKpYKaroileil IPUPOIHON CPEMbL.

KoMMyHHKATHBHbIE YHHBEPCA/ILHBIE yueGHbie NeHCTBHA:

YMEHHA 33]aBaTb BONPOCH (8 xome Awanora M (HMIH) JUCKYCCHH) IO CYINECTBY
obcyskmaeMoli  TeMsL, (OpMYJHpOBaTh CBOM MpPEATOMKCHI OTHOCHTEJIBHO BBHIINOJIHCHHUS
peaNoKEHHOH 3a1adK;

yMeHHAs NPECTaBIATh MOy YCHHBIE pe3y THTATbI [IO3HABATEILHON JEATEILHOCTH B YCTHBIX
¥ OHCbMEHHBIX TEKCTax; JeNaTh MNPE3eHTAlMIO pE3yNbTaToB  BhIMOMHCHHA KUMHYECKOTO
JKCIIEpHMEHTa (1abopaTopHOro ONbITa, naGopaTopHoil paboThl HO KCCIENOBaHAIO CBOHCTB
BELICCTB, yIcOHOro POCKTa);

yMeHHS yu4eGHOro COTPYJHHYCCTBA CO CBEPCTHHKAMH B COBMECTHOI TO3HABATENBHOH H
HCCIIE/IOBATENIBCKON JEATENEHOCTH IIPH PELICHHH BOSHHKAIOUIHX npobieM Ha OCHOBE y4€Ta
OBIIMX HHTEpPecOB M COTNACOBAHHS MO3MIMH (oGcyxmenus, oOMEH MHEHHAMH, «MO3TOBBHIE
IOTYyPMBDY, KOOPARHAIMS COBMECTHBIX JeitCTBUM, ompeleneHHe KPUTEPHEB TI0 OLICHKE KAauecTha
BLIMOIHEHHON paboThI H APYTHE).

PeryiaTHBHbIE YHHBEPCAJILHbBIC yueGHbie el CTBHA:

YMEHME CaMOCTOATENBHO ONPEACHATD LedH NCATENBHOCTH, IUIAHAPOBATh, OCYIIIECTBIATD,
KOHTPOIHPOBAaTb M TPH HEODXOAHMOCTH KOPPCKTHPOBATH CBOIO JE€STEIBHOCTH, BHIOMpATDH
naubonee d(dexTHBHBIE CROOCOOBI  PEIICHUA yueOHBIX M  TO3HABATEIBHBIX  3a/1a1,
CAMOCTOATENIEHO COCTABIATh HIH KOPPEKTHPOBATh TIPE/LIOKEHHBIH AITOPHTM AedcTBUH NpH
BLINONHEHAA 3aaHAll ¢ y4STOM TOJY4YeHHs HOBbIX 3HAHUH 06 wu3ydaeMbIx 0OBEKTax -
BEIECTBAX M PEAKLHAX, OLEHHBATH COOTBETCTBHE IONYHCHHOTO pe3yJibTaTa 3aABIEHHOR LIEIH,
YMEHME KCIIOJIB30BATh ¥ aHAIM3HPOBATE KOHTCKCTEL, Tpe/iTaraeMple B YCIIOBHH 3a/@BHA.

MPEMETHBIE PE3VJIBTATHI

B cocrase WpEAMETHBIX PE3YNETaTOB IO OCBOCHHIO 0653aTEIBHOTO  COAEPKAHUA,
YCTAHOBIEHHOTO JIAHHOH denepansHoif  pabouci [POrpaMMOH, BBIIEISIOT: OCBOCHHBIC




06yJAIOIMHCS  HAyHBIC 3HAHNA, yMeHA H criocoBEi  nedicTauii, cnenuduueckue LA
npenMeTHOH 00IaCTH «XuMds», BHObl JACATENBHOCTH TO 1I0JiydEHHI0 HOBOIO 3HAHMA, CTO
MHTEpIpETallg, MpeoOpasoBanHio ! IPHMEHCHHUIO B PAa3IHIHBIX y4eGHBIX I HOBBIX CUTYallUsX.

K xomuy obyuenns B 8 wnacce IpeIMETHBIE pesylbTaTsl Ha 6a30BOM YPOBHE JOIKHLI
oTpaxaTh cHOPMUPOBAHHOCTE ¥ 0ByvAOIIHXCS YMEHUH:

PacKpBIBATH CMBICIT OCHOBHBIX XUMHUECKHX HOHATHH: aTOM, MOJIEKYNa, XHMHYECKBH
3IEMEHT, MpocTOe BEMIECTBO, CITOKHOE  BEINECTBO, CMECH (oanopomHad H
HEOJ[HOPOHAs), BaleHTHOCTD, OTHOCHTENbHAs dTOMHAs H MOIEKyJIspHas Macca,
KONMMUECTBO BEILECTBA, MOTb, MOJApHAd Macca, MaccoBad A0 XUMHYECKOTO
yjleMeHTa B COECJMHCHHH, monApHsid 00BEM, OKCH, KUCJIOTa, OCHOBaHUE, COJlb,
3EKTPOOTPHIATENBHOCT, CTENEHD OKMCEHMS, XAMHUECKad peaKilis, gaccupuKanng
peaKiuii: peaKiliy COSNHHEHMA, peaxiiy pasjiokeHH, peaKIuK 3aMENCHUs, PEakitii
06MeHa, K30~ U IHIOTCPMHICCKHE peaKIikH, TernoBoi 3 deXT peaKiui, AAPo aToMa,
SNEKTPOHHBIH CIOH aroma, aroMiad opOutanb, paguyc aroma, XUMHUECKas CBA3b,
monspHAd M HEMOIspHas KOBAIEHTHas CBA3b, HOHHAS CBA3b, HOH, KATHOH, AHHOH,
pacTBOp, MaccoBas 107 peliecTBa (TPOLCHTHAA KOHIEHTpalMa) B pacTBODPE;
HILTIOCTPUPOBATH B3aUMOCBA3E OCHOBHBIX XHMHYIECCKHX HOHATHH M TPHMCHATE 3TH
[1OHATHS IIPH ONWCAHMH BEIIECTB | HX TIpeBpalNeHHMH;

ACTONB30BATh XHMHMUYECKYI0 CHMBONHKY A cocTasiedns (OpMyl BEIIGCTB M
ypapHEeHHA XHMHICCKHX peaKIHit;

onpeaeNATs BAICHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCHUHCHHAX, CTEICHb
OKWCICHHS DIEMEHTOB B OHMHAPHBIX COeMUHEHRHAX, TPHHAITCKHOCTD BEIECTE K
ompeneNEHHOMY  KJaccy coenuueHnii mo QopmynaM, BHA XMMHUECKOH CBA3H
(koBaNEHTHASA H HOHHAs) B HEOPraHHYECKUX COENHHCHHAX;

PAcKpHIBATE CMBICH TlepuoAMYECKOro 3aKoHa J. Y. Menpeneesa: JeMOHCTPHPOBATD
[OHMMAHHE TIEPHO/HICCKOH 3aBHCHMOCTH CROMCTR XMMHUECKHX 3CMEHTOB OT HX
[OMOKeHHs. B IlepHOJMUECKOH CHCTEME, 3AKOHOB COXPAHEHHs MacChl BCIICCTB,
OCTOSHCTBA COCTABA, ATOMHO-MOJIEKY IAPHOIC yuerus, 3aKoHa ABOTanpo;

OMMACHIBATE M XapaKTepH3oBaTb TaGIHUHYI0  GOPMY [leproandecKofl  CHCTEMBI
XAMAYECKHX 3TEMEHTOB: PasnuuaTh MOHATHA «rnaBHasg MOArpynia (A-rpymma) #
«moboyHas MoArpynna (b-rpynma)», Maibic H Gonblipe TEpHojbi, COOTHOCHTD
0B603HAYEHHS, KOTOPBIC HMEIOTCA B tabmue «llepuonudecKkas CHCTEMA XHMHYECKHX
snementoB Jl. . Mennenecsa» ¢ QUCTIOBBIMA XapaKTEPHCTHKAMHU CTPOSHHA aTOMOB
YAMHYECKHX OIeMeHToB (cocTas d 3apii agpa, ofumiee HYMCIO OJIEKTPOHOB H
pacripee/ieHie BX 10 3IeKTPOHHBIM CI0AM);

KraccHGUIMPOBATh XHMAIECKHC 3IEMEHTH], HEOPraHHyeCKue BEMeCTBa, XUMHYECKHE
peakiuu (MO HHCIY # COCTAaBY yHacTBYIOLIMX B pEaKiMH BellieCTB, M0 TEIIOBOMY
apdekry);

XapaKTepHM30BaTh (ommcEIBaTh) OOIIME XHUMHHCCKHE CBOJCTBA BEIIECTB pPa3IMIHBIX
KiaccoB, TIOATBEpXJas  OIHCAHHC IpEMEpaMH  MOJEKY/IAPHBIX ypaBHeHHH
COOTBETCTRYIOLIMX XHMHICCKHX peaKIHit;

NpPOrHO3HPOBATh cBOliCTBA BELNECTB B 3aBHCHMOCTH OT MX KayeCTBEHHOTO COCTaBa,
BO3MOYKHOCTH HPOTEKAHHA XUMHHECKHX npeBpaIlenHii B pasHIHBIX YCIOBHSX}
BE[MHC/IAT OTHOCHTENBHYIO MOTEKYIHPHYIO H MOJSIPHYIO MAcChl BEILECTS, MAacCOBYHO
JIONEO XHMHYECKOTO JIEMEHTA M0 dopMyne coeaUHEHH, MaccoBYIO JOIO BEIECTBA B
pacTBope, IPOBOAUTE pacyéThi IO yPaBHEHUIO XUMIYECKOH PeaKIuH;




TIPUMEHATH OCHOBHBIE ONEPAlHH MBICTMTENBHOH JEATENbHOCTH — aHaJli3 W CHHTES,
cpasHeHHe, 06001eH)e, CHCTEMATA3ALMIO, KIAcCH(HMKALUID, BRIABICHHE NPHIHHHO-
CIIC/ICTBEHHBIX CBA3CH — IS M3YHEHHs CBOHCTB BEILECTB W XUMMHCCKMX peaximi,
eCTeCTBEHHO-HAyyHLle  METOABI  IIO3HABHA  — naOniofeHue,  U3MEPEHHE,
MOJETHPOBAHHUE, IKCTIEPHMEHT (pealbHbIH U MBICTERHEIA);

CleNoBaTh [IpaBHJiaM  TONb30BAHHA XHMHYecKo#l Tocynoll H  nabopaTopHBIM
000pyI0BaHUEM, 4 TaKkKe NpaBHIaM ofpanieHus C BEIIECTBAMHM B COOTBETCTBHM C
MHCTPYKIHAMHE TIO BBITIOJTHEHHIO J1a00PaTOPHBIX XMMHHECKHX OIIBITOR TIO TOIYYEHHIO
u coOupaHHi0 razoo0pasHBIX BELIECTB (Bozopojia M KHCIOpOZa), MPHIOTOBICHHIO
PacTBOPOB C OIpPEENEHHOH MacCOBOH noJell pacTBOPEHHOTO BEMIECTBA, MIIAHUPOBATE
¥ TIPOBOJIMTH XHMHUECKHE SKCIIEPUMEHTEI 11O Ppacro3HaBaHHIO PacTBOPOB menoued u
KHCHOT ¢ IOMOIIBIO HEIMKATOPOB (F1akMycC, QeHoTanerH, METHIOPAK i Ipyrue).

K koHLy oOyuenus B 9 Kjiacce IpeIMETHBIC PE3YIbTATEL Ha 6a30BOM YpOBHE JOJDKHBEI
oTpaxkaTs cHOPMUPOBAHHOCTE Y 00y aIOIHXCA yMEeHHH:

PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHMX OHATHH: XUMHUCCKHMH 3JIEMEHT, aTOM,
MOJIEKyJIa, HOH, KaTHOH, aHYOH, NPOCTOE BEIIECTBO, CNOKHOE BEIIECTBO, BAJICHTHOCTS,
ANEKTPOOTPULIATEILHOCTD, CTENICHb OKHCICHHA, XHMH4YECKas peakuHd, XHMHYCCKad
CBS3b, TEITOBOH 3QdEKT peakIMy, MOb, MOJIApHEIH 06BEM, pacTBOp, INCKTPOINTEL,
HETEKTPONUTH], NICKTPOIMTHIECKAsS AHCCOLHAIHA, peaknyuM  HOHHOIO oOmeHa,
KaTaIN3aTtop, XHMHYECKOE DPABHOBESCHUEC, obpaTuMble H HeoOpaTHMEBIE pEaKIHH,
OKUCIIMTE/ILHO-BOCCTAHOBUTEIBHBIE  PeaKnHH,  OKHCIHMTEIb, BOCCTAHOBHTED,
OKHCIEHHE ¥ BOCCTAHOBJICHHE, AWIOTPONHA, aM(pOTEPHOCTh, XHMHHUCCKAL CBA3b
(KoBaneHTHAA, HOHHAa, METALTH4eCKad), KPHCTALIHYECKas pelméeTka, KOppO3hs
METATIOB, CIIIABbl, CKOPOCTh XHMHYECKOH PEakKIWH, IIPENEILHO JOMyCTHMAas
xonuenrpauns [TJIK semecTsa;

WUTIOCTPHPOBATH B3aHMOCBS3h OCHOBHBIX XHMHYECKHMX NOHATHH M TPHMEHATH 3TH
[IOHATHS TIPU ONUCAHHH BEIIECTB H HX IpeBpaLCHHH;

MCIIONB30BATE XMMHUECKYIO CHMBOIMKY [Nl COCTaBICHHA (popMys1 BEUIECTB H
ypaBHEHHH XHMHIECKHX peaKiMif;

OTIpe/IeNiiTh BANCHTHOCTh ¥ CTENEHL  OKACICHHR XMMHYECKHX OJIEMEHTOB B
COeNMHEHMAX PA3IM4HOTO COCTaBa, NPHHAMNEKHOCTh BEIICCTB K ONpEAcIEHHOMY
KIACCY COENMHEHHH no QopMynaM, BUI XHMHYECKOH CBsA3M (KOBANCHTHasd, HOHHASA,
MeTa/iMuecKas) B HEOPraHHYECKHX COCIHMHERHMsX, 3apajl HOHA 0 XHMHYECKOH
dopmyne, xapakTep cpefbl B BOAHBIX pacTBOpax HEOPranMYeCKHX COEIMHEHHH, THII
KPUCTALTAYECKOH PEIIETKH KOHKPETHOTO BEIIECTBA,

PacKpbIBaTh CMEICH 11epHOJRYECKOro 3aKOHA J. Y. Menneneesa 1 JEMOHCTPAPOBATEH
ero NOHHMaHHe: ONMHMCHIBATh M XapakTCpH30BaTh Tabnuunyio GopMy TlepHoauyecKo#
CHCTEMBl XHMHUYECKHX 3IEMEHTOB: pa3iMuaTh NOHATHA «TiaBHad noarpynna (A-
rpynna)y M «mnobodHas MNOArpyIna (B-rpynma)», Majible ¥ Qonpillie TECPHONBI,
COOTHOCHTh 00O3Ha4YeHUA, KOTOpBIE HMCIOTCA B nepHoaMYecKod Tabmhne, C
YUCIOBEIMH XapaKTEPHCTHKAMH CTPOCHHS aTOMOB XHMHUIECKHUX 2IeMEHTOB (COCTAB H
sapsax sipa, oflee YHCIO JNCKTPOHOB H pacrpenenenye ¥x no 3NCKTPOHHEIM CIIOAM),
00BICHATL OOLIHE 3aKOHOMEPHOCTH B H3MEHCHHH CBOMCTB DJIEMEHTOB H HX
COeIMHEHMH B Mpefieax MajbiX MEPHOAOB H TIaBHBIX HONTPYIH € yu&TOM CTPOCHHUS
HX aTOMOB,;




K1acCH(UIMPOBATE XAMHUUECKHE JIEMCHTEI, HEeOPTaHHIECKUE BCIICCTBA, XHMHIECKHE
peakuuu (10 YHCIy K COCTaBY yJaCTBYIONIMX B Peaklyy BCMIECTS, o TEIUIOBOMY
3pdexTy, MO UIMEHEHUIO cTeneHeii OKHCIeHNS XUMHICCKIX 37IEMEHTOB);
XapaKTepH30BaTh (onuceBaTh) OOWME M crenudUUecKre XAMHUICCKHE CBOMCTBA
IPOCTEIX M CJIOKHBIX BEIICCTB, HOATBEpAK IS ONMCaHHE IPAMEPaMHu MOJIEKYTIIPHBIX U
HOHHBIX ypaBHEHHH COOTBETCTBYIOIIMX XAMHUIECKHX PEAKLAHA;

COCTAB/ATH YpaBHEHHA 3NIEKTPONMTHYECKOH AHCCOLMALMH KICIOT, Iieoyel u conei,
[ONHBIC ¥ COKpaIIEHHBIC YpaBHCHUA peakiyi HOHHOrO OOMEHA, yPaBHCHRA peaKIHit,
MOATBEPAKIAIOMMNX  CYIIECTBOBAHNE [EHETHUECKOH CBA3M MEXIy BEECTBaMH
pa3TUYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTD OKNCIIHTEILHO-BOCCTAHOBUTC/IBHBIX peaklnii NOCPENCTBOM
coCTaBIEHM EKTPOHHOTO OanaHca ITHX peaKiui;

POTHO3MPOBATH CBOHCTBA BEWICCTB B 3ABHCMMOCTH OT HX CTPOCHHS, BOSMOXHOCTH
NpOTEKaHNA XHMHHECKAX TpeBpallieHHH B PasIHIHBIX YCIIOBHSX;

REMMUCIATE OTHOCUTENBHYIO MOJIEKYJPHYIO 1 MONIPHYIO MacChl BELIECTB, MACCOBYIO
JOTE0 XUMHUECKOTO 3JIEMEHTA 110 dopmyne coenUHEHNS, MAaCCOBYIO JIOMIO BEIECTBA B
pacTBOpE, IPOBOAKMTH PACUETEI 11O ypaBHEHHIO XMMHUYECKOH peaKki;

coBmonaTh IIpaBHna II0JIE30BAaHMA uMMUecKoi TOCyIOK K NabopaTOpHBIM
o6OpyAOBaHHEM, d TAKKe MpaBHIA obpaieHus C BemeCTBaMHM B COOTBETCTBHH C
MHCTPYKUHSMH 110 BBITOTHEHHIO NaBOpPATOPHBIX XMMHYECKHX OMBITOR IO TIONYYEHHIO
u coGMpaHHMIo ra3000pasHEIX BELIECTS (aMMHaKa B YTJICKHCIIOTO rasa);

NPOBOJIATH PEAKLUHH, MOATBEPHKAAIONIHNE KaueCTBEHHEI COCTAB pa3iIHYHBIX BOLUCCTE:
pacmo3HaBaTh OIBITHHIM nyTéM XJIOpHI-, OPOMHA-, HOXHA-, xapbonar-, pocdar-,
CHIMKAT-, CyJib(ar-, THIPOKCUI-HOHBI, KATHOHEI aMMOHHMS. W HOHBI M3YYEHHBIX
METAIIIOB, PHCY TCTBYIOITAE B BOJHBIX PacTBOPax HeOpraHMIECKUX BENIECTB;
IIPAMEHSATh OCHOBHBIC OfEepaiHy MBICIUTETbHOM JEATeNbHOCTH — AHATH3 H CHHTES,
cpaBHeHHe, OOOCIICHHUE, CHCTEMATH3AllMI0, BBUBICHES TIPHYHHHO-CHEICTBEHHBIX
CBsel — VI8 M3ydYeHHA CBOMCTB BEILECTB M XHMHUYECKUX peaKIiif, ecTeCTBEHHO-
HaydHble METOAbl MO3HAHHA  — uabTiofeHHe, M3MCPEHHE, MOJIENHPOBAHUC,
IKCTIEPUMEHT (peailbHbIH 1 MBICTIEHHBIH).
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VYYEBHO-METOJINYECKOE OBECTIEYEHUE OBPA30BATEJ/IBHOI'O
IMPOLECCA
OBS3ATEJIbHLIE YYEBHBIE MATEPHAJIBI LIS YYEHUKA

Xumma. 8 knacc/Pyasutuc I.E., denbgman ®.I., AKunoHepHoE obulecTtso «M38aTenbCTBO
«MpocBeweHne» 1. XMMUA: 8 KA.: INEKTPOHHOE NPUNOKEHUE K yuebHuky. 2. TabpycesaH W
Xumua: pabouan Tetpage: 8 ka. / H. U. Fabpycesa. — M.: lpocaeelleHve. 3.7 apaH. H. Xumua:

33A34HMK C €NOMOLUHNUKOM»: 8—9 ka. / H. H. Tapa, H. N. rabpycesa. — M.: [poceeulerne.

METOAWYECKHE MATEPUAJIBI 1JIA YYUTEJIA

1.1 a p a H. H. Xumua. Paboume nporpammbl. MpeaMeTHaR AMHUA yuebruros I, E. Pyasutuca, . T.
denbamara. 8—9 knaccol / H. H. Fapa. — M.: Mpocsewenue. 2.T a 6 pycesaH. U Xumua:
paBouan TeTpaap: 8 KA. / H. U. Mabpycesa. — M.: NpoceeileHue. 3.7 a p aH. H. Xumua: 33434HUK €
«noMoWHKKOM»: 8—8 1. / H. H. Mapa, H. W. Mabpycesa. — M.: MpocselyeHne. 4.PapeukninA,
M. Xumusa: AMAaKTUECKUI maTepuan: 8—9 KA. [ A. M. Papeukuid. — M.: lNpoceeLieHne. S.Tapa

H. H. Xvmua. Ypoku: 8 k. / H. H. Tapa. — M.: MNpoceelleH

I{A®POBBIE OBPA30OBATEJBHBIE PECYPChI U PECYPCHI CETH
HHTEPHET

Butnuorexa LIOK https://m.edsoo.ru/7f41837¢

Bubmuoreka [TOK https://m.edsoo.ru/ff0d210¢

Butmoteka I{OK https://m.edsoo.ru/00adb486




