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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU IPENOoJaBaHus Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[IporpaMma mo xumuM Ja€T MpeACTaBICHUE O IeNsAX, oOuel crparerun oOyueHus,
BOCIIMTAaHUS W pa3BUTHS OOYyJaIOIIUXCS CpPEACTBAMHU YUEOHOTrO TIpEAMEeTa, YCTaHABIMBACT
o0s3aTenbHOE NPEIMETHOE COJepkKaHUe, MPeIyCMaTPUBAET paclpeesieHHe ero mo kjiaccam U
CTPYKTYpUpPOBAHHUE 10 pa3fiesiaM U TEMaM MPOrpaMMBbl 110 XUMHH, OIPEEINISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKU COJEpP’KaHUS, PEKOMEHAYEMYIO IIOCIeA0BaTEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
Ipolecca, BO3pacTHBIX OCOOEHHOCTEH 00yJaroluXxcs, ONpeaesieT BO3MOKHOCTH MIpeIMeTa JUis
peannzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHS] OCHOBHOW 00pa30BaTEeNbHOIN NMporpamMmbl Ha
YpOBHE OCHOBHOTO 001Iero 00pa3oBaHMsl, a TakXkKe TPeOOBaHU K pe3yinbTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IieJied M3y4YeHHs] NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NEeSITENHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHUsI.

3HaHHUE XUMHH CIY>KUT OCHOBOH JUIsl OPMHUPOBAHUS MUPOBO33pEHUs 00yUaIOIerocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIBHOM €MHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM  YCTOMYMBOTO pPa3BUTUS 4YEJOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acCHOCTH, POOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allud BO3MOXHOCTEH Il camMopa3BUTHs U (opMHUpOBaHUS
KYJIBTYpPBbI IUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATeNbHOCTH,  SKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak M B
npoheccuOHaTBHON AEATEIIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €JMHCTBO MPUPO/IbI U YETIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU
€CTECTBEHHO--HayYHON ITPaMOTHOCTH O0yJarOLUXCs;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTUYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHU XMMHUHU O0ECHeuuBarOTCs Crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJaroruyeckd afanTHPOBAaHHBIM OTPAKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MOHATUN OpPraHUYECKON XUMUMU.

CtpykTypa colepaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopepaHHe CKIaIbIBAE€TCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYpHO OPIaHM30BaHbl 10 MNPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MpEICTaBICHUH 00 AIIEKTPOIUTHIECCKON TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEAOBATENbHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIOJTHSAS (DYHKUMU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJyYEHUsI U3yJaeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTAaBJAIOIIEH HAYYHOW KapTHHBI MHMpPA B JIOTMKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinacce» u «Pu3mnka. 7 Kiacey».

[Ipu u3ydeHnr XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITETbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUECKOrO XapakTepa, fA3blka HayKd, B
IPUOOLIEHUN K HayYHbIM METOJIaM MO3HaHMsI IPU U3yYCHUH BEUIECTB U XUMUYECKUX PEaKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHMH M HMX NPUMEHEHMH B Y4eOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEI0BATENbCKOM AEATEIbHOCTH, OCBOCHNUH MpaBUil O€3011acHOI0
oOpaleHHs C BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMUU Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
IpUOOpEN Takue e, KakK:

— (hopMupOBaHHE MHTEIIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHUHATUIO pEIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HAamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4YecKoe MpHOoOIIeHHne OOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATEIIBHOCTH,  HAy4HbIM  METOJaM  IIO3HaHU,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIMX HPUOOPETEHUIO0 OOYYaIOIIMMHUCS OIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmell PyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIETO MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYyYEHHbIE IPU HU3YYEHUM XHUMUHM, MPUMEHATh WX MpPU pEHIeHUH MpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATEILHOCTH,

— (hopmupoBanue y 00y4aronMxcsi TyMaHUCTUYECKUX OTHOLICHUH, TOHUMaHHsI IEHHOCTH
XUMUYECKUX 3HAHUHM s BBIPAOOTKM HKOJIOTUYECKH L€IecO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHS CBOErO 3J0POBbSI M OKPYXKAIOUIEH IPUPOIHOMN
Cpenpl;



— pa3BUTHE MOTHUBAIMU K O0OY4EHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOILCUEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOiee 4MCIIO YacoB, OTBEAEHHBIX ISl M3y4YCHUS] XMMHUU Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBanus, coctaniseT 136 dacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHS B CUCTEME HaykK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosinue BemiectB. [lonsitue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa u cMecu. CriocoObl pasiesieHus: CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XHUMHUYECKHUX DIIEMEHTOB.
[IpocThie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKoH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsS aTOMHAast Macca. OTHOCUTENIbHASI MOJICKYIISIpHAS
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tsl mo opMysiaM XUMHUUYECKUX COSTMHEHUH.

@uU3NYEeCKME W XUMUYECKUE SBJIECHUA. XUMHUYECKas peakius U €€ MNpHU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIeCTB. XUMHUUeCKre ypaBHeHUs. Kiiaccudukanus XUMUUECKUX PEeaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIOH, MpaBHJIaMd paObOTHl B JIaOOpAaTOpUH W MPUEMAMHU
oOpareHus ¢ J1abopaTOpHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHe (pr3nuecKkux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TPOTEKaHUS XUMHUYECKHMX peakuuid (pasnoxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kele3a ¢ pactBopoM coiu Mmenu (1), m3ydeHme crocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAaHWE, BBIIAPUBAHHUE, AUCTUIUISLIMS,
xpomatorpadus, TMpoBeIEHWE OYUCTKA TMOBAPEHHOM coNM, HaOMIOJECHHE U OIHCaHUE
pe3ylbTaTOB MPOBEJEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Ba:xkHeiilue npeacTaBuTe I HEOPraHMYECKUX BeleCTB

Bo3ngyx — cmech razos. CocrtaB Bozayxa. Kucmopoa — 3i1€MEHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluyu TOPeHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMeleHHocTu. KpyroBopot kucnopoaa B npupone. O30H — auioTpomnHas MoIupUKaus
KHCIJIOpO/Ia.

TemmoBoit > dekT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHsS, HK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxokneHue BojopojJa B INPUPOJE,
(busznuecKrue U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTe! u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBorMcTBa Boabl. Bonma kak pactBoputens. PactBopel. HaceiieHnbie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeIIECTBa B
pactBope. XumMuueckue cBoMcTBa BoJbl. OcHOBaHUs. Ponb pacTBOpoB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbI B mpHUpoJe. 3arps3HEeHUE NPUPOJAHBIX BoA. OxpaHa M OYHUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3NUECKHE U XMMHUECKHE CBOICTBA OKCcUIOB. [loyuenue okcuios.

OcnoBanms. Kiaccudukanus oOCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus xkucinor. Homenknatypa kucior. @usnyeckne U XUMUYECKUE
cBoiicTBa kuciaoT. P akruBHoctu metaiuioB H. H. bekerosa. [lonyueHne Kucior.

Comu. Homenxknarypa coseil. @usznueckue U XMMHUYECKHE cBOMcTBa coseld. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIep)KaHus KUCIOpoJia B BO3AYyXe, MOJIyueHue, coOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMyu OKCHIOB U OIIMCaHHE HX CBOICTB, MOJy4YeHHE, COOMpaHHE, pacro3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IoB BEIIECCTB KOJUYECTBOM
1 mousb, uccnenoBaHue 0COOCHHOCTEH PACTBOPEHHMS BEHIECTB C Pa3IMYHON PacTBOPHUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [10JIell PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), UCCIENOBaHHEe OOpa3lOB HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuii HEWTpalau3aluM, I[OJy4eHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3axkon u Ilepuoamyeckasi cucrema xummuuyeckux sjaementon . U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX djeMeHToB. [loHsiTHEe 0 Tpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMuueckux aemeHtos J[. M.
MenpeneeBa. KopoTkonepuonnas u JuiHHONepuoaHas ¢opmbl I[leproanyeckoil cucTembl
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sdAnep. Mzorombl. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JeMeHTOB [leproanyeckoil cucTeMbl
J. W. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUI0 B
ITepnoaunueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKUX IEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — y4€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (monstpHast u HETOJIsIpHAas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHus. OKHUCIUTEIHHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecch
OKHCIICHUS U BOCCTAHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIIU.

Xumuueckuit sIkcnepumenm:

M3Y4YCHHE OO0pa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THJIPOKCHIIA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKIIUi (TOpEHUE, PEAKIIUH PA3TIOKECHHS, COCTUHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MpPU U3YUYEHUH XUMHUU B § KIIACC€ OCYIIECTBIISETCS
Yepe3 HCIOJb30BaHHE KakK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSTHH, TaK W TOHSATHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mme ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THIOTE3a, TEOPHs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, TNPOTOH, HEHUTPOH, WOH, HYKJIUJ, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsii, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, a3, (U3WYEeCKHe BETUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYecKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalls, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoii cucteme u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPHUCTANIMYECKOW PEIIETKH W BHUJA XUMHYECKOM
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCTUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukarus XUMHUYECKUX Peakuil M0 pa3TUYHbIM MpH3HAKaM (M0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO y4YacTHIO KaTajau3aropa). JK30- U
SHIAOTEPMHUUECKHUE PEAKIIUU, TEPMOXUMUYECKHUE YPABHEHUS.

[TonsitTne o ckopocTu XxuMudeckoi peakiuu. [lonsaTtue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYEeCKUX peakuusx. [[oHSATHE O TOMOreHHBIX M TeTEpPOreHHbIX peakiusax. llonstue o
karanuze. [loHsTHe O XuUMHUYECKOM paBHOBecHH. @DakKTOpbl, BIHUAIONIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIMH, JJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBiIeHHE YPABHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
pEaKLMii ¢ MCIIOJIb30BAaHUEM METO/A HIEKTPOHHOIO OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEEKTPOJIUTHL. KaTtnonsl,
aHUOHBI. MeXaHM3M [HCCOIMALIMKM BEUIECTB C pPA3JIMYHBIMM BUJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakiun moHHOro OOMeHa. YCIIOBHUS MPOTEKAHUs pEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJEH B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB —
METaJJIOB M HEeMeTauloB (rpaduTa M anmasza), CIOKHBIX BELIECTB (XJIOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(GakTOpOB, HCCIEAOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa IUCCOLHALUU
KHCJIOT, IIeJIo4ed M cojed (BO3MOKHO HCIIOJIb30BAaHUE BHUIEO MAaTEpHANOB), IMPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3lokKeHHs, COeAUHEHHS),
pacro3HaBaHHEe HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pEaKIMi Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBIX BEIIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe xJjopa (B3auMOJEHCTBHE C MeTaulaMH, HEMeTaJlJIaMH,
menouamu).  Xsopoogopos. ConsiHas  KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIydYeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0POBOIOPO/ia Ha OpraHu3M uesloBeka. Baxkneime xinopuast
U MX HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBAa IPOCTBIX BELIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKAIMU KHCIOpOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, (PU3MUYECKUE U XUMHUYECKHE CBOICTBa
(oOmme Kak MpeNCTaBUTENs Kjlacca KHUCIOT M crenuduueckue). XUMHUYECKUE peakluy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKaloLleW Cpelsl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCIeHUsA. A30T, pacupocTpaHeHuWe B Hpupojae, (Qu3MuUecKue u
XUMUYecKkue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHaK, ero (pU3nuecKue 1 XUMHUECKIE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa (0oOLIMEe Kak MpeACTaBUTENsl Kjacca KHUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUeCKoe 3arps3HeHUE OKPYKAIOIICH Cpelbl COCTUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arps3HEHHe BO31yXa, MOYBBI U BOoA0EMOB). Pocdop, ammorponHble MoaupUKALUN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcmosip3oBanue QocdaroB B KayecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHbBIE MOJU(HUKALINN, PACTIPOCTPAHEHHE B
npupoje, pu3nuecKue U XuMU4eckrue cBoiicTBa. Ayncopouuns. KpyroBopor yriepoaa B mpupo/e.
Oxcunel yriepona, ux (pu3nyYeckne U XMMUYECKHEe CBOWMCTBA, NEHCTBUE HA )KUBBIE OPraHU3MBI,
MOJIyUYeHHE U TMPUMEHEHHEe. DKOJOTMYeCKUe MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aTBHOTO TOTEIUICHHS KIMMaTta, TMapHUKOBBIN 3¢ (deKkT. YroapHas KUCIOTa U e
cony, WX (U3MYEeCKHe W XWMHUYECKHe CBOMCTBA, TOJy4YeHHE W TNpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TIOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSIX Yriepoja
(MeraH, 5TaH, OTHIIEH, aleTWJEH, JTAaHOJ, TJIHIIEPHH, YyKCYyCHas Kuciorta). [IpupoaHbie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX pOJb B OBITY M TPOMBINIIEHHOCTH. [IOHITHE 0 OMOTOTUYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — W WX pPOJM B JKH3HH YeJNOBeKa. MarepuanbHOE eIUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcuzae kpemHus (I1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B IIOBCEAHEBHON KU3HHU.

Xumuueckuii Ikcnepumenm:

M3y4YeHHe 00pa3lloB HEOPTaHUYECKHX BEILECTB, CBOMCTB COJITHON KHUCIIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (GU3NYECKue U XUMHYECKHE CBOMCTBA rajoreHOB U MX COCOUHEHHM (BO3MOMXHO
UCIO0JIb30BAHME BHUACOMATEPHUATIOB), O3HAKOMIIEHHE C oOpa3laMu XJIOpUAOB (TaloreHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEPUANIOB), HAOMIOJEHHE Tpollecca OOYrIuMBaHUsA  caxapa TMOJ  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOMN KHCIOTHI, H3y4eHHUE XUMUYECKIX CBOMCTB pa30aBiICHHON CEpPHOMN
KHUCITIOTBI, TIPOBEJICHHE KAYEeCTBEHHOI peakiuu Ha cynb(arT-uoH U HAOMIOJeHUE TMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOXKHO HCIIOJIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCcHOPHBIX YA0OpEHHUIA,
MoJIydeHHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpoBeACHUE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdar-uOH U H3Y4YEeHUE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJb30BAHME BHUIEOMATEPHUATIOB), M3YUYE€HHE MOJeNell KpUCTAIUIMYECKUX PpEeHIETOK ajMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM MPOTHBOras3a, NOJydeHHe, COOMpaHue, paclio3HaBaH He
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHUE KAYeCTBEHHBIX peakluil Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4Y€HHE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOJIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETAJUIbl U UX COCAUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepHCTUKa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. M. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTainueckas CBSI3b M METAJUIMYECKash KpUCTaJUITMYecKas
peméTka. DJIEKTPOXUMUYECKUN pPsJl HanpsDKeHUH MeTamuioB. DU3MYECKHEe U XUMHYECKHUE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3un. CIUIaBsl (CTaJlb, YYTYH, TIOPATIOMUHHMN, OpOH32) U
WX IPUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lesrounble MeTauIbL: TOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJeHUE B Mpupojie. OPu3nueckrue U XUMHUECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojoxeHue B [leprnoandeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ouznyeckue U XMMUYECKHE CBOMCTBA MarHus W Kaiablus. BakHelue coequHeHUs
Kanpus (OKCHUJI, TUAPOKCUT, coyin). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHMiL: nosioxkeHue B Ilepuonnueckoi cucrtemMe XuMHYecKux siaeMeHtoB [ .
MenpeneeBa, CTpOCHHE aToMa, HaxoXJIeHue B mpupoje. Ousnyueckue u XUMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckod cucrteme Xxumudeckux osaemeHto [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xene3a. Oxcupapl, ruapokcuapl u coiu okenesa (1) u xemesa (111), ux cocras, cBoiicTBa H
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJIGHHE C o00pa3laMy METaUIOB M CIUIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
W3YYEHHUE pEe3yJIbTaTOB KOPPO3UWH METAIOB (BO3MOYKHO HKCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUIA KalbIMs U HATPUS C BOJOM (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS JKele3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHsl, aATIOMUHUS, LIMHKa, kerne3a (I1) u xenesza
(1), memu (11), HabnromeHne U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMH HATPHS,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMHHMS U THJIPOKCUA IMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuansl B MOBCETHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peaknuii B ObITy. IlepBas moMomip MpH XUMUYECKHX OXKOTax M
OTpPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHE OKpYyKarolei cpeabl (MpenenbHas JOMmycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAILIOB, MOJIMMEPHBIC MaTEPHAIIBI).

Mesicnpeomemmuuoie cea3u

Peanuzaius MexXnpeaAMETHBIX CBSI3€M MpU U3YUYEHUHM XUMUU B 9 Kilacce OCYILIECTBISETCA
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHN, Tak U TOHSATHH,
SIBJISTFOLLIMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

®uznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H3O0TOIBI,
paavOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUN 3aps], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBop, pacTBOPUMOCTb, KPUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (PU3MUYECKUE BEIWYHHEI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BELECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIBI, TOJIE3HBIC
HCKOIIaeMble, TOTLIUBO, BOJHbIE peCypCBhl.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TIPOTPAMMBI 110 XUMUWU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0JIe OOYUCHHSI XMMHUU B CIIMHCTBE YYSOHOM M BOCIIMTATEIbHOU JCATSIBHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0OCOOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHMUS, CAMOPA3BUTHS M COIIMAT3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO# TMO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMI M PACIIUPEHHE OMbITA JCSITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW MH(OpMaNUel O MepeIOBbIX IOCTHKCHUAX M OTKPBITUAX
MHUPOBOIM U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHNSI O COIMAIBHBIX HOPMax M MpaBHIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIIETCHTHOCTH B OOIIECTBEHHO  IIOJIC3HO,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOH M JPYIMX BHUAAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH HPH BHINIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBITIOJTHCHUM XUMHYECKHX O3KCIEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOW y4eOHOU NesTebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE U IOCTYIIKA CBOHMX TOBAapHIICH C IO3WLIUH HPABCTBEHHBIX U
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKAa C MPUPOAHOM cperoil, o posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOIUMbIe Ui OOBSCHEHHsS HAOII0JAaeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATEIBHOM,
MH(QOPMAIIMOHHOW U YHTATENbCKOHW KYJIbTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSATEIILHOM pabOoThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, NOCTYMHBIMH TEXHHYECKHMHU CpPEICTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIbCKOM JEATENFHOCTH, K OCO3HAaHHOMY BEIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3JIOpPOBBIH 00pa3 JKW3HH, OCO3HAHUE IIOCICACTBHNA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AKOTOJIS, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOICHHUS



mpaBwI 0€30MacCHOCTH MPH OOpAIIEHUHM C XUMHUYECKHMMH BEIIECTBAMHU B OBITY U pEAbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
TPpyly W pe3yibTaraM TPYIOBOM JESATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpEAMETHBIX 3HAHWW TI0O XUMHUHU, OCO3HAHHBIA BBIOOP WHIWBUIYAIBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaIbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITHPOBATHCS B TIPO(HECCUOHATILHOM CcpeJie;

6) IK0JI0rHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHNE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICHXHYECKOMY 370pPOBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHOM, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIEISIIOT 3HAuYMMBbIE Ul (popMHUpOBaHUs
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe€.), KOTOPHIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPEAMETOB (POPMUPOBATH MIPEICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTHHE MHpa, U yHUBEpCalbHbIe y4eOHBbIC NEHCTBUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIC), KOTOpbIe obOecrneuuBaroT (HOpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NS TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUJIEHUS MPU OCBOCHMM 3HAHMU:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH MOHATUSMU), UCIIOIBb30BATh MOHATHUS AJIS1 OOBSICHEHHS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMI, YCTaHABIMBATh IPUUYMHHO-CIICICTBEHHbIE CBSI3U
MeXay 0OBEKTaMU W3YYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus! (MHAYKTUBHBIE, 1eIyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HAHMs MOHATHUS (TpeaIMEeTHbIe U MeTalpeIMeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJ DJIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pelIeHHHd YydeOHO-
MO3HABATENbHBIX 33Jla4, C Y4YETOM OTHUX MOJEIbHBIX MPEACTaBICHUN BBIABIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3yUaEMBbIX MPOIECCAX U ABJICHUSIX.



Ba3zoBble ucciaenoBarebckue 1eiicTBUS:

YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KauyeCTBE OCHOBBI Ui (POPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHNe OIbITa MO TUIAHWPOBAHHIO, OPraHW3allMd W TPOBEACHUIO YYEHHYECKHX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOIIEcca, CaMOCTOSITEIbHO MTPOTHO3UPOBATDH €TI0
pe3ynbTar, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHE BBIOMPATh, aHATTM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO Pa3TMIHBIX BUIOB
1 (OpM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMyJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIep)KaHUs, CIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHUECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3IMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B 00JacTH WCMOJIh30BaHUS WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTHBHOTO MCIIOJIB30BAHHS Pa3ITUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeNCTaBICHUS
WHGOpMAIIMKA W WITIOCTPUPOBATH pElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, AHarpamMMaMH,
npyrumu opmamu rpauKy ¥ ©X KOMOUHAIMSIMUY;

YMEHHUE WCIIOIb30BaTh W aHATU3WUPOBATh B Tpolecce y4eOHOW M HCCIIEIO0BATEIbCKON
JeSTENbHOCTH WH(OPMAIIHIO O BIHUSHUY MPOMBIIIUIEHHOCTH, CEIBCKOTO XO3SHUCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

yYMEHUSl 3aJaBaTh BOMNpPOCHl (B XoJe 1uamora W (MJIM) IUCKYCCHUH) IO CYIIECTBY
oOcyxkmaemMoii TeMbl, (HOPMYIHPOBATh CBOW TPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJTHEHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS TIPEICTABIATh MOJYYCHHBIC PE3y/IbTaThl TO3HABATECILHON JACATEIIEHOCTH B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTALMIO0 pPEe3YJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCTIepUMeEHTa (Ja00paTOPHOTO OIBITA, JIA0OPATOPHOW pPabOTHI MO HCCICIOBAHHUIO CBOWMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMW MMO3HABATEIbHOW U
UCCIIEIOBATEIILCKOM JICATEIBHOCTA TIPU PEIICHHHM BO3HHMKAKOIIUX TPOOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHHS TO3HIUI (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMSI COBMECTHBIX JICHCTBHIA, ONIPECIICHHE KPUTEPUEB IO OLICHKE KauyecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBUS:

YMEHHUE CaMOCTOSTENIHO ONPEAENATh NN JeITelIbHOCTH, TUIaHUPOBaTh, OCYIECTBIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosnee HPQeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX W [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEIOKEHHBIA aITOPUTM NEHUCTBUM MPHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJYYEeHHsS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yJbTara 3asBICHHON LienH,
YMEHHE MCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPEIaraeMbIe B YCIOBUU 3a/TaHUN.

HNPEIMETHBIE PE3YJIbTATHI



B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHIO OO0S3aTEIBHOTO COJICp)KaHUs,
YCTAaHOBJICHHOTO JaHHOW (exepanbHON pabodeld NporpaMMOM, BBIICISIOT: OCBOCHHBIC

oOy4aromMMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue Ui
NpeaMeTHON o0macTh «XuUMUsS», BUIBl JEATEIBHOCTH MO IOJYYECHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETAINH, TPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YUCOHBIX U HOBBIX CUTYAILIHSX.

K xonmy oOydenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOyUAIOIINUXCS YMEHHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJId, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBAa, MOJb, MOJSIPHAas Macca, MaccoBas JOJIsI XUMHUYECKOTO
JJIEMEHTAa B COEAUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPHULATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKkius, KjJacCupuKaus
peaxkiuii: peakiuu COeAMHEHUS, peakluu pa3IoXKeHHs], PEaKIIMK 3aMeIIeHUs], peakLuu
oOMeHa, 9K30- U SHAOTEPMHUECKUE PEaKIUH, TEIIOBOM 3PPEeKT peakiuu, siApo aToma,
AIIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XMMHYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHOH,
pacTBop, MaccoBas J0Js BellecTBa (MpolieHTHAasi KOHIIEHTPAlKs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IOHATUH M NPUMEHSTH 3TH
MOHATHUS NPU ONIMCAHUY BEILIECTB U UX MPEBPALLCHUN;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJsI COCTaBJIE€HUS (OpMya BeELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIL;

ONpeNeNaATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUAX, CTEHCHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNieIéHHOMY KJIacCy COEIUMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIEeHTHAs! M HOHHAs) B HEOPraHUYECKUX COETMHEHHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUpPOBAThH
[IOHMMaHHUE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
noyioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTa/Ipo;
ONMCBIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoauueckoit cucteMsl
XUMUYECKHUX 3JEMEHTOB: pa3ziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«mobounass noarpynna (b-rpynma)», manble u OosbliMe NEPHOABI, COOTHOCHUTH
0003HaueHusl, KoTopble UMeroTcsa B Tabmune «llepuoanyeckas cucremMa XMMHYECKHX
aneMmeHToB J[. 1I. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHUKaMH CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsa sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBATh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIEeCTBA, XUMUYECKHE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIIOBOMY
sbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHME CBOMCTBA BEIIECTB PA3TUUHBIX
KJIacCOB,  IOATBEpP)KJAs ONMCAHWE NPUMEPAMHM  MOJIEKYJSIDHBIX  ypaBHEHHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINIA;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX IPEBPALIEHUH B PA3JIUYHBIX YCIOBUIX;



BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIUU;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENBHON NEATENbHOCTH — AaHAIU3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKALNIO, BBISBICHHE MPUYHHHO-
-CJI€[ICTBEHHBIX CBSI3€H — IJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHUI,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IIO3HAaHUS  —  HAOJIOJEHHE,  H3MEpEHHUE,
MOJIEIUPOBAHNUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN);

ClIeOBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHYECKOH TMOCYyl0HM U J1abopaTOpHBIM
0o0opy/nOBaHUEM, a TaKXkKe IMpaBWiiaM OOpaIlEeHUs] C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKUHUSMHU O BBIMIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO
U coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JTOJIEN pAaCTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB HIENIOUEH U
KHCJIOT C TIOMOIIBIO HHAUKATOPOB (JTakmMyc, peHopraaenH, METUIOPaHXK U IPyrue).

K koHiy o0yueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX IMOHATHH: XUMHUYCCKHHA JJIEMEHT, aTOM,
MOJICKYJIa, HOH, KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCICHHS, XMMHUYECKas peaklus, XuMUdecKas
CBS3b, TEIUIOBOHM A(D(PEKT peakmuu, MOJb, MOJSIPHBIH 00BEM, PacTBOP, DJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAsl UCCOLMAIUS, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XMMHUYECKOE paBHOBECHE, oOOpaTMMble U HeoOpaTHUMble peakluH,
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTPOIHUs, aM(OTEepHOCTh, XHMHUECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeAesbHO JOoIycTUMas
koHueHntpamus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY [UIsl COCTaBlieHHS (OpMyn BEIIeCTB U
ypaBHEHUN XUMHUYECKUX PEaKLIU;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUS XHUMHYECKUX DJIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMynam, BUJ XUMUYECKOW CBs3U (KOBaJCHTHAas, WOHHAS,
MeTalinyeckas) B HEOPraHWYECKUX COEAMHEHMSX, 3apsii HOHA MO0 XUMUYECKOU
dbopmyre, xapakTep cpeabl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIITMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica [lepuogndeckoro 3akona [I. . MenaeneeBa U J€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TaOnuuHy dopmy llepuoanueckoit
CUCTeMbl XHMHYECKHUX DJIEMEHTOB: pa3lnyaTh IMOHATHS «rJaBHas mnonarpymma (A-
rpymma)» u «mnobounas moarpynmna (b-rpymma)», maneie u  OONBIIME TMEPUOIBI,
COOTHOCHUTh O00O3HAUYEHUS, KOTOpPbIE HMEIOTCA B TMEPUOAMUYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsiy sapa, o0Iee YUCIo JICKTPOHOB U pacHpeIelieHue UX MO AJICKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIMe 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB DJIEMEHTOB M UX



COCJIMHEHUH B Mpe/enax MajblX MEePUOJ0B U TIABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBaTh XUMHUECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacCTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOUME W CHenu(pUIecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, OATBEPIKIasi OTMCAHHUE PUMEPAMH MOJICKYIISIPHBIX H
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKOM JUCCOLUMALIMU KUCIIOT, IIEJIOYEH U COJIEH,
MIOJTHBIE ¥ COKpAIIEHHBIC YPABHEHUS pEaKkIii HIOHHOTO OOMEHa, YpaBHEHHS PEaKInH,
MOJATBEPXKIAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXKAY BEIIECTBAMHU
Pa3IMYHbIX KIJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX CTPOCHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYSCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (hopMylie COeMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI TIO YPABHEHUIO XUMUYECKON PEaKIIHH;

coOnrofaTh TMpaBuia MOJb30BAaHUS XMMUYECKOM TMOCyIod ©  JabopaTopHBIM
o0opy/noBaHHEM, a TakKe IMpaBuia OOpalleHUs C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO 1a00paTOPHBIX XUMUYECKHX OMBITOB MO MOJYyYEHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpPUA-, Opomua-, HOauA-, KapOoHaT-, (ocdar-,
CWJIMKAT-, cynab(daT-, THIPOKCHI-UOHBI, KATUOHbI AMMOHHS M HOHBI H3YyYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUUYECKHUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEeMATU3allNI0, BBIABICHUE MPUUYMHHO-CIEJICTBEHHBIX
CBS3€M — JUI1 M3YYCHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJBl T[O3HaHWA — HaONIOJEHHWe, H3MEpPEeHHe, MOJIEIHpPOBaHHE,
9KCIIEPUMEHT (peaabHBIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC
KosnyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOUN ACATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
12 BemecTBa n xumuueckue 15 1 bubnuorexa [JOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
00 oxcruaax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 3 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

3.1
XUMUYeCKnX deMeHToB 1. 1.
Memnpene-eBa. CTpoeHue atoma
XuMudeckasi CBS3b.

3.2 OKuCIUTEHbHO-

BOCCTAHOBUTCJIbHBIC pCaKIINN

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c
bu6moreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Ne i/t

Pa3zpen 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTtBo M XuMHYeCKHe peaKIIuH
[ToBTOpeHue u yriuyoneHue 3HaHUH
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
peakuui

DIEKTPONUTHYECKAS JUCCOLMALIMS.
XHWMHUYECKUE PEAKIIUN B paCTBOPax

Hroro no pazneny

Paznea 2.

2.1

2.2

2.3

2.4

HemeTtanabl 1 ux COCAMHECHUA

OOm1ast XxapakKTepUCTUKAa XUMUYECKHX
anemeHToB VIIA-rpymnmel. ["amorenst

OOm1ast XxapakKTepUCTUKAa XUMUYECKHX
anemeHToB VIA-rpynmsl. Cepa u eé
COCITMHEHUS

OO11ast XxapakTepUCTUKAa XMMUYECKUX
aneMeHToB VA-rpymnmsl. A30T, pocdop u ux
COEJIMHEHUS

OO11ast XxapakTepUCTUKAa XMMUYECKUX

anemeHToB |VA-rpynnsl. Yrieposa u
KPEeMHUI U UX COCTMHEHHUS

Hroro no pasaeny

KoaunuyecTBo yacoB

Bcero

17

25

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO1me cBOMCTBA METAJIOB

3.2 Baxueiime MeTauibl 1 UX COETUHEHUS

Hroro no pazneny

Paznen 4. Xumus u okpy»aiomnias cpeaa

4.1 BemectBa u MmaTepuaibl B )KM3HU YEJIOBEKA
Hroro no pazneny
Pe3epBHOE Bpemst

OBIIEE KOJIJMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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









