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NOSICHUTEJbHAS 3AIIMCKA

[IporpaMma IO XMMHHM Ha YPOBHE OCHOBHOTO obmero 00pa3oBaHUA
cocTapieHa Ha OCHOBe TpeOoBaHMM K pe3ynbTaTaM OCBOCHHS OCHOBHOH
06pa3oBaTeIbHOM NPOrPaMMbl OCHOBHOTO obmiero 00pa3oBaHms, MPEICTaBIECHHBIX
B ®IOC 00O, a Takke Ha OCHOBE denepanpHOi paboueil MPOrpaMMbl
BOCTIMTAHMS ¥ ¢ YIETOM KOHLIETIIUK NPEnoIaBaHus yueGHOro IpeiMeTa « XuMus)
B 00pa30BaTEeNIbHBIX OPraHU3alIX Poccuiickoit @erepanvy.

[IporpaMMa II0 XUMHUH maéT mpeacTaBleHHE O LEIAX, o0liel cTpaTeruu
00y4eHus, BOCIMTaHWA H PasBUTHI 00y4Jarouuxcs CpeAcTBaMu yueOHOTo
npenMeTa, < yCTaHaBIMBAaeT 00s3aTebHOE ~— OPEAMETHOE  COJIEpXKaHue,
NpelyCMaTpUBAET pACIpefieNleHre ero mo Kiaccam M CTPYKTypHpOBaHUe TI10
paszenaM M TeMaM MPOrpaMMbl IO XHMHH, ompezenseT KOJTHYESCTBEHHBIC U
KaueCTBEHHBIE XapaKTepUCTUKH comepKaHus, PEKOMEHYEMYIO
[OC/EIOBATENBHOCTh ~M3Y9eHHs XUMMH C  y4ETOM MEXIpEIMETHbIX U
BHYTPHUTIPEAMETHBIX ~ CBS3ei,  JIOTHKH yueGHOro  IpOLecca, — BO3PACTHBIX
ocoBennocTell  0OydarOmuMXcsl, ONpe/eisieT  BO3MOXHOCTH  IpeiMera Ukt
peanusald TpeOOBaHUI K pe3yTbTaTaM OCBOCHIA OCHOBHOH 00pazoBaTeIbHOM
TporpaMMbl Ha ypOBHE OCHOBHOTO o6mero oGpa3oBaHus, a TaKxke TpeOOBaHUHA K
pesyspTaraM o0y4eHus XUMUA Ha yPOBHE riesieit u3ydeHus peaMeTa 1 OCHOBHBIX
BUIIOB y4eOHO-TIO3HABATENBHON [EATENbHOCTH o0Oydaromierocss IO OCBOCHHIO
yu4eGHOTO COmepIKaHMs.

JuanMe XUMMM CIIYXHT OCHOBOH st (OpMHpOBAHWS MHPOBO3SPCHIA
06y4AIOIIEerocs, ero TMPEICTaBICHHH 0 MaTepHaTbHOM eIMHCTBE MUpa, BAKHYIO
ponb UrpaoT (GopMHUpPYeMBbIE XyUMUell IPeNCTaBleHus O B3aWMONPEBPallCHMIX
sHepruy W 06 SBOJIOIMU BEWIECTB B MPUPOAE, O IMyTiX peleHus raobanbHBIX
npo6emM yCTOWIMBOTO PasBUTHS HejoBeHqecTsd — CHIPHEBOM, IHEPreTUIECKOH,
[IMIIEBOi ¥ SKOJIOTHYecKoil 6e301acHoCTH, npo6IieM 31paBOOXPAHEHHS.

N3ydenne XUMUHK:

CIIOCOOCTBYET — pealnu3alyu BO3MOXKHOCTEH sl  camMOpasBUTHA U
(hOPMHPOBAHKS KyJIbTyPBI JIMYHOCTH, €& o6mmeit ¥ (pyHKIHOHAIBHON IPaMOTHOCTH;

BHOCHT BKJan B (DOPMHPOBAHHE MBIIUICHHA U TBOPHUECKUX CIIocoOHOCTEH
00ydaronmxcs, HABBIKOB  HX caMOCTOSITEIBHON ~ yueOHOM  NesATelIbHOCTH,
3KCIIEPUMEHTATBHBIX ¥ HCCIEN0BATENECKIX yMeHHUH, HEOOXOAMMBIX Kak B
[TOBCEIHEBHOM XU3HH, TaK U B TIpo(eCCHOHATBHOM NeATENBHOCTH;

3HAKOMUT CO CHELU(pUKON HAYYHOTO MBINIICHHS, 3aKIa/bIBACT OCHOBBI
I1eIOCTHOTO B3IJis/a Ha €IMHCTBO NPUPO/IBI 1 HENOBEKa, SIBJISIETCS OTBETCTBEHHBIM
aTarnoM B (HOpMUPOBAHUH eCTeCTBEHHO--HAyYHOH TPaMOTHOCTHA 00y JaOIIMXCH;



crocobcTByeT (hOPMHPOBAHHIO I[EHHOCTHOTO OTHOINEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IIPUPOAE, K YEIOBEKY, BHOCHT CBOU BKIIA]] B SKOJIOTHYECKOE
oOpazoBaHue 00y4YaIOIIHXCS.

JlanHble HampaBneHUs B OOy4YeHMHM XMMHH 0O€CTIeYMBAIOTCS Crenu(uKoi
cozepkaHus  y4eOHOro  mpeamera, KOTOPBIM — SBISETCS  [EMarord4ecKu
a[JaliTHPOBAaHHAEIM OTpaXkeHHeM 0a30BOM HayKU XUMHHU Ha OTPENeIEHHOM JTare eé
Pa3BHUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOILNEro 00pa3oBaHWs OPHEHTUPOBAH Ha
OCBOeHHE O0YyJalOIIUMHUCA CHUCTEMBI IEPBOHAYAIBHBIX IOHATHHA XUMHH, OCHOB
HEOPraHWYECKOM XMMHUUM U HEKOTOPBIX OTHENBHBIX 3HAYUMBIX ITOHSATHIMA
OpraHUYeCcKON XUMUH.

CrpykTypa comep)XaHUS IPOTPaMMBI 1O XUMHHM C(HOPMUPOBaHA HA OCHOBE
CHCTEMHOTro moaxona K e€ usydeHuto. ComepkaHre CKIAIBIBACTCS W3 CHCTEMBI
MOHATUN 0 XUMUYECKOM 3JIEMEHTE U BEIIeCTBE U CUCTEMbI ITIOHATUN O XMMHYECKOH
peakumu. OO0e 3TH CHCTEMBl CTPYKTYpPHO OpraHH30BaHbl IO IPUHIIMITY
II0CIIEI0BATENBHOI0 PA3BUTUS 3HAHUN HA OCHOBE TEOPETUUYECKUX IIpe/CTaBIeHHM
paszHOro YpOBHS:

— aTOMHO--MOJIEKYIIIPHOT'O YY€HUs KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [lepuonuueckoro 3akoHa J[. 1. MenzneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— y4eHUs O CTPOCHUHU aTOMa U XMMUYECKOU CBA3H;

— TIpeACTaBlE€HUH 00 SIEKTPOIUTUYECKOH JUCCOLMALMU BEIIeCTB B
pacTBopax.

TeopeTrueckne 3HAaHUA PacCMaTPUBAIOTCS Ha OCHOBE OMIIMPUUYECKH
IIOJIy4Y€HHBIX ¥ OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS I10CIEIOBATENBHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJNHSASA (YHKIAH OOBSCHEHMS U IIPOrHO3UPOBAHUS
CBOI;'ICTB, CTpPOEHUA U BO3MOXKHOCTEM IIpakKTHYECKOoIro IIPMMEHEHHS H IIOJIYUEHHS
W3Y9aeMBbIX BEILECTB.

OcBoeHue TMporpaMmbl [0 XHMHH  CIIOCOOCTBYeT  (OPMUPOBAHHUIO
IPEJCTaBIEHUS 0 XUMUYECKOU COCTABIISAIOLIEH HAYYHON KapTUHBI MUpa B JIOTHKE
e€ CHCTEMHOH TMPUPONbI, IIEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO H
METOJaM II03HaHUs B Hayke. M3yueHue XUMUU [POUCXOJIUT C IPUBJICUCHUEM
3HaHUP K3 paHee M3YyYEHHBIX Yy4eOHBIX IIpeaMeToB: «OKpyXalollui MUp»,
«buonorus. 5—-7 kinacce» u «Du3uKa. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUHM [POUCXOAUT (OpPMUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKON HayKHM Kak OOJACTH COBPEMEHHOI'0 €CTeCTBO3HAHUS, IIPAKTUYECKOH
JIeATEeNIbHOCTH dYejoBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOMN KYJIBTYPHI.
3ajaua y4eOHOro mpenMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHYECKUX
3HaHUM — BaXHEUIUX (DaKTOB, TIOHATHM, 3aKOHOB U TEOPETHUECKUX TIOJ0XKECHUH,
JOCTYIMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, sA3bIKa HayKH, B



MPHOOIEHUH K HaydyHBIM METOJaM I[I03HAHUS IIpU M3YYEHUH BELIECTB U
XUMUAYECKUX peakuuil, B (OPMUPOBAHUY U Pa3BUTUM MO3HABATEIBHBIX YMEHUN U
X TpPUMEHEHWM B YYeOHO-IIO3HABATENBHOM W y4eOHO-UCCIeN0BATEeIbCKOM
NeATeNLHOCTH, OCBOGHMH IIPaBUJI 0e30MacHOro OOpalieHus C BEIIECTBAMHU B
MMOBCEJHEBHOM KU3HU.

[Ipy M3yyeHWH XUMUHU Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHMs BajKHOE
3HaYeHHe MPHoOpeNny TaKue elu, Kak:

— GdopMHUpOBaHHE WHTE/UIEKTYaJIbHO pPa3BUTOH JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEIbHOMY IIPUHSITHIO PEIICHUH,
CIIOCOOHOU aIanTUPOBAThCS K OBICTPO MEHSIOIUMCS YCIOBUAM JKU3HH,

—  HaIpaBIIeHHOCTh OOyYeHWs Ha CHCTeMAaTHYecKoe IMpHOOIIeHHe
00yJaromuxcss K CaMOCTOSTENBHOM I03HABATENbHOM NEATENbHOCTH, HAyYHBIM
MeTo/aM IO3HaHWs, (POPMUDPYIOIIHM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH;

— obecrieueHre yCIOBHH, CIIOCOOCTBYIONINX IPHOOpETeHNI0 00yJaroIMMUCs
OIBITA Pa3HOOOPA3HOM MesITeNbHOCTH, TO3HAHUS M CAMOIIO3HAHWMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOINX YHUBEPCATBHOE 3HAYECHHE [T
Pa3THYHBIX BUIOB IEATEIbHOCTH;

— QopMupoBaHue OOmeH (QYHKIMOHANILHOM M  €CTECTBEHHO-HAYYHOH
rpaMOTHOCTH, B TOM 9HCIE€ YMEHUH OOBACHATH MW OLEHUBATH SBJICHUS
OKpYXKaIOIIIero MHpa, WMCIOJb3ys 3HAHUS M OIBIT, MOJy4YCHHbIC IPU U3YUCHUM
XAMHH, TPUMEHSATh KX IPU DPEIICHHH NpobieM B IIOBCEIHEBHOW XU3HU U
TPYAOBOU €ATEILHOCTH,

— GopmupoBaHHe Yy OOy4alOIUXCsd TyMaHHCTHYECKUX OTHOINCHHH,
TOHUMAHMS 1IEHHOCTH XMMHWYECKMX 3HAHUM Ui BBIPAOOTKH SKOJIOTMYECKH
1esiecoobpasHoro IMoBefeHMs B OBITY M TPYJIOBOW JeATENLHOCTH B TIENsiX
COXpaHEeHHUs CBOETO 3I0POBbS U OKPYKaIOLIEeH IIPHPOIHOM CPe/ibl;

— pasBUTHE MOTHBALUM K OOY4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOEHHS OOIIeYeIOBEYECKHX LEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BEIGOPY Tpo(dmIiis ¥ HAIPaBIEHHOCTH JAlbHEHIIEro
o0yueHus.

OO0mee YWCIO YacoB, OTBENEHHBIX Ui W3YyYEHUS XHMWHM Ha YPOBHE
OCHOBHOTO 00I1Iero 06pa3zoBanus, cocTanisger 136 yacos: B 8 Kimacce — 68 yacos (2
yaca B Hezelro), B 9 Kracce — 68 yacos (2 4aca B HELEIIO).



COJAEPKAHUE OBYYEHUSA

8 KNIACC

IlepBonava/bHbIe XUMUYECKHE IOHATHS

Ilpenmer xumun. Postb XUMHU B JKU3HHU YeloBeKa. XUMUs B CHCTEME HayK.
Tenma u BemectBa. ®usnuyeckue CBOUCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BerecTB. [ToHdgTHe 0 MeTomax MO3HAHWS B XMMMUU. UKMCThIE BEIIECTBA U CMECH.
Crroco6b1 pazaenenns cMecei.

ATOMBI M MONEKyJbl. XHWMHUYecKHe 57eMeHThl. CUMBOJBI XUMUYECKHX
s1eMeHTOB. [TpocTeie u cnoxHbIe BelecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

Xumugeckas: Qopmyna. BaleHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH IOCTOSIHCTBA COCTaBa BellecTB. OTHOCHTENbHAas aTOMHAs Macca.
OtHocuTenbHas MOJIEKyJIsIpHAs Macca. MaccoBas J0JI8 XMMHYECKOTO 3IIEMEHTA B
COEIMHEHUHN.

Komugectso Bemectsa. Moub. MossipHast Macca. B3auMOCBsI3b KOIMYECTBA,
MacChl M 4YHCIA CTPYKTYPHBIX €IMHHUI] BemecTBa. Pacu€rsl mo dopmyiam
XUMUYECKUX COETUHEHUN.

Du3HYECKUE ¥ XUMUYECKHE ABICHHUA. XUMHUUECKas peakius U €& MpU3HaKH.
3aKOH COXpaHEeHM:s Macchl BEIIecTB. XUMHUeCKHWe ypaBHeHms. Kiaccumpukamus
XUMUYECKUX peaKluh (CoeqUHEeHNs, Pa3IoKEeHNs], 3aMelleH s, 0OMeHa).

Xumuueckuii IKchepumeHm:

3HAKOMCTBO C XMMHYECKOH ITOCY/I0H, NpaBUiIaMy paboTHl B aboparopuu U
nprHéMaMy oOpalleHus ¢ JabopaTOpPHEIM 000pyIOBaHWEM, U3YUCHHE M OIMCAHUE
(Gusnueckux CBOMCTB 00pas3loB HEOPraHWYECKWX BEINECTB, HaOIIOICHHE
(usuueckux (mIaBleHHe BOCKA, TasHUE JIbJa, PACTHPAHHE caxapa B CTYIIKE,
KUIIEHHEe ¥ KOHIEHCALUSI BOJBI) U XUMUYECKHX (TOpEeHME CBEYH, NMPOKAIHBAHHE
METHOM IIPOBOJIOKH, B3aUMOJIEHCTBUE Mella ¢ KUCIOTOH) sSIBJIeHUH, HAOII01eHre U
OlKCaHWe IIPU3HAKOB ITPOTEKaHMs XUMHMUYECKHX peakiui (pas3iiokeHue caxapa,
B3aUMO/JICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHAOM OapHs, pasiioKeHHe T'HIPOKCHIA
menu (II) mpu HarpeBaHuM, B3aUMOIeHCTBHE XKeme3a ¢ pacTBopoM cosu menu (II),
U3y4eHHe CII0COOOB pa3feleHHs CMeceil: ¢ IMOMOLIbI0 MarHuTa, GHUIBTPOBAHME,
BbIIIADMBAHKE, TUCTUILLALKS, XpoMaTorpadus, IpoBefeHHe OYHCTKU [TOBAPEHHOM
comd, HaOImIoJeHWe U  ONHCAaHWe  pe3ylNbTaTOB  IPOBENEHHS  OIbITA,
UIUTFOCTPUPYIOIIET0 3aKOH COXPAHEHHS MacChl, CO3JaHUE MOJENeH MOJeKyI
(ImapocTepKHEBEIX).

Basneimue npeacTaBuTe/ M HEOPraHMYeCKHX BelleCTB

Bosnyx — cmecs razoB. CoctaB Bozayxa. Kuciopom — 3jJeMeHT ¥ IPOCTOE
BemecTtBo. Haxoxpenue kuciopona B mpupope, (GHU3MHUECKHE W XUMHUYECKHE
cBoricTBa (peaktmu ropenus). Oxcunbl. [lpumenenue xucnopoma. Crioco6sr



MOJTy4eHUs KUCIOpoJa B JabOpaTOpud ¥ IPOMBILIIICHHOCTH. Kpyrosopot
Kucioposa B Ipupoze. O30H — amIoTponHas MOTHDHUKAIHIS KHCIOPOa.

Tennosod 5ddexT XUMHUECKOH peakiyy, TepMOXUMHYECKHE ypaBHEHU,
OK30- U SHIOTEPMHYECKHME peakiud. TomnmBo: yromp M MeTad. 3arpsiHeHue
BO3/lyXa, yCUIICHHE MapHUKOBOTrO 3(dexTa, paspylieHre 030HOBOT'O CIIOS.

Bonmopon — smemeHT M mpocroe BemectBo. HaxoxmeHue BOJOpOa B
npupoze, (HU3MYECKHE M XMMHYECKHE CBOMCTBA, NpPUMEHEHHE, CITOCOOEI
nosrydeHus. KucimoTs! 1 comn. '

MousipHbi# 006bEM razoB. PacéTel 10 XUMUYECKHM YpaBHEHHUSIM.

Qu3uyeckue CBOHCTBA BOABL. Boma Kak  pacTBOPUTEN. PactBopsr.
HacbliienHble ¥ HeHACHIMEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10711 BelecTBa B pacTBope. XMMHUECKHEe CBOMCTBA BOIbI, OCHOBAHMIA,
Pob pactBopoB B mpupoze u B XH3HE YenoBeka. KpyroBopoT Bogsl B IIpUApoOJE.
3arpssHeHue IPUPOHEIX BoA. OXpaHa i 0YMCTKA IPUPOJHBIX BOII.

Knaccupuxauus neoprammyeckux coenuHenui. Oxcunsl. Kmaccudukarys
OKCHJIOB:  coneoOpasyromiue  (OCHOBHBIE, KHCIOTHbIE, am@OTepHblE) W
HeconeoOpasytomue. HoMmenkmatypa okcumoB. OU3HUECKWE ¥ XUMUUECKHE
CBo¥cTBa OKCcHIOB. [lomydenne okcumoB.

OchnoBanus. Knaccuukaius OCHOBaHWI: IIENOYM M  HEPaCTBOPHMEIE
ocHoBaHusi. Homenknatypa ocHoBanuii. du3nueckue W XUMHUYECKHE CBOMCTBA
ocHoBanuil. [lomy4yeHune ocHOBaHUIA.

Kucnorel. Knaccnduxanus kucnor. Homenknarypa xucior. Ousnueckue u
XUMUYECKUE CBOMCTBA KHCIOT. Psam aktuBHOcTM MetammoB H. H. Bekerosa.
[Tonyuenue KUCIOT.

Comu. Homenknarypa coneil. ®Pusnveckue U XMMHYECKUE CBOMCTBA COJIEH,
ITomyuenue comnei.

['enetryeckas cBA3b M@Ky KIIaCCAaMU HEOPTAHMYECKHUX COEMHEHHH,

Xumuueckuii s3kcnepumenm:

Ka4eCTBEHHOE OTPECNICHNE COAEP)Kanus KACIOpoia B BO3LyXe, MOIyYeHHE,
coOMpaHue, pacro3HaBaHHE M H3YYEHHE CBOMCTB KHCIOPOIa, HAGIIONEHHE
B3aMMOJICHCTBHS BEIECTB C KHCIIOPOZIOM M YCJIOBUS BO3HHMKHOBEHHS U
NpPEKpaleHusi ropeHus (Ioxkapa), O3HaKOMJIEHHE C 00pasliaMH OKCHIOB H
ONMCaHME MX CBOKCTB, MONy4eHHE, COOMpaHHe, paclo3HABaHWE M H3yUeHHUE
CBOMCTB BOJOpOAa (ropenue), B3auMoOAeHcTBHe Bogopona ¢ okcumoM Mexu (1)
(BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIOB), HAOMOaeHHEe 00PasI|0B BEIIeCTB
KONM4ecTBOM | Monb, HcclieoBaHHe OCOOSHHOCTEM paCTBOPEHHMS BEINECTB C
PasIMYHOM pAaCTBOPUMOCTEIO, IIPUTOTOBIIEHHE PACTBOPOB C  ONpeleNéHHOI
MaccoOBOM JIOJIEH pacTBOPEHHOTO BEINECTBA, B3aUMOEHCTBHE BOILI C METATIAMH
(maTpueM ©® KamsuHeM) (BO3MOMKHO  HCIIOJIB30BAHHG BUICOMaTEPUAIIOB),



FCCleIOBaHMe 00pasloB  HEOPTaHW4EeCKMX —BEIIECTB  PAsIMAHBIX KIIacCOB,
HaGTFOIeHNe M3MEHeHNs OKPacKy MHIMKAaTOPOB B PacTBOpax KUCIOT H TIes04ei,
W3ydeHue B3aMMOJCHCTBUA OKCHAA MEIH (II) ¢ pacTBOPOM CEpHO# KHCIOTHI,
KUCIOT ¢ MeTayiaMH, peakiuil HefTpanu3aliy, MOLy4eHHe HEPaCTBOPUMBIX
OCHOBAHHH, BBITECHEHHE OJHOTO MeTajia JpyruM W3 pacTBopa COJH, peleHue
SKCIIEPMMEHTANBHEIX 3aJad II0 TeMe «BakHe#mre KIacchl HEOPraHUYeCKHX
COETMHEHUIN.

IlepnoauuecKkuil 3aKOH M Iepuoguyeckasi cHCTeMa XHMHYECKHX
snevento J. WM. Menngeneesa. CTpoenue aTOMOB. Xumnyeckass CBfI3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIHH

[lepBble TONBITKH KIACCH(QHUKAIMA XUMHICCKHX anemenToB. IlomsTue O
rpyIax CXOMHBIX 3JICMEHTOB (ImenodHble ¥ IIENOYHO3EMENIbHBIC MCTAILIEL,
rajIOreHBl, UHEPTHBIE I'a3bl). JNEMEHThI, KOTOPBIC 06pasyioT aM(pOTepHBIS OKCHIBI
1 THAPOKCHIBL.

[TeproaudecKui 3aKOH. IMepuopdeckas cCucTeMa XUMUIECKHX snemeHToB /Jl.
M. Menneneesa. KopoTkomepuojgHas W JUIMHHOICPHOIHAL hopMel
[leproauueckol CHCTEMBI XUMUIECKUX SNEMEHTOB 1. U. Menzeneesa. 1leprosipl
u Tpynmbl. DH3MHECKUd CMBICT TOPAAKOBOTO HOMEP3, HOMEpPOB IlepHoaa U
IpYIIIBL 3JIEMEHTA.

Crpoenme aToMoB. CoCTaB aTOMHBIX ANEP. WsoTomsl. Dnektporsl. CTpoeHue
SIEKTPOHHBIX ~ 00O0JNOYEK ~aTOMOB  IEPBBIX 20 XWMHYECKHMX DIEMCHTOB
IleproIIECKOM CHUCTEMBI . . Menneneesa. XapakTepucTKa XUMUYECKOTO
SIeMEHTa TI0 ero ToJ0XKeH o B [IepHouuecKon CHCTeMe 1. 1. Menpeneesa.

3aKOHOMEPHOCTY M3MEHEHHs pajiyca aTOMOB XHMHHYCCKIX 3]IEMEHTOB,
MeTaIMYEeCKUX U HEMEeTalNTHIEeCKIX CBOWCTB 10 TpyIIaM ¥ MepUoIaM.

3nauenue [lepuoauuecKoro 3aK0Ha H [TepuoIAYECKON CUCTEMBI XMMHUIECKUX
5]IEMEHTOB [JIsi Pa3BUTHS HAayKW M IMPAKTHKH. JI. . Menzenee — y4EHBIH H
rpaXIaHuH.

XuMudeckas cBs3b. KopajeHTHas (TOnsgpHas U HEIoJspHas) CBS3b.
IIEKTPOOTPHULATENBHOCTD XUMUIECKUX JIIEMEHTOB. WonHas CBA3b.

Cremenb  OKWCeHHsS.  OKHUCIATENTBHO--BOCCTAHOBUTENBHEIC — PEAKIHH.
TTporeccs! OKHUCTIEHNUs X BOCCTAHOBIICHHUS. OKHCIUATENN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

p3ydeHue 00pasioB BEIIECTB METAIoB H HEeMeTaJlIoB, B3aUMOJIEHUCTBUC
TEAPOKCH/A LMHKA C PacTBOpaMu KHUCJIOT H mesioueli, MpOBENEHHE OIIBITOB,
WUTIOCTPUPYIOIUX  ITPUMEPBI OKVCITATEIBHO-BOCCTAHOBUTENBHBIX  PEAKIHi
(ropeHue, peaKiuy pasioKeHus, COEIUHEHVIS).

Measwcnpedmemuole c6a3U



Peanusanys MeXIpeAMETHBIX CBs3e€d NpU M3ydeHMH XMMHHM B 8 Kiacce
OCYIIECTBIIAETCS Yepe3 WCIOJb30BaHHEe Kak OOIMMX eCTeCTBEHHO--HAyYHbIX
[IOHATHH, TaK U MOHATHH, SBILIOMKXCS CUCTEMHBIMU I OTAENBHBIX IPEIMETOB
eCTEeCTBEHHO--HAy4YHOI0 I[UKJIA.

O611Me ecTecTBEHHO--HAYYHbIE TIOHATHS: HAy9HBIA (aKT, IMIIOTe3a, TEOPHs,
3aKOH, AaHajJM3, CHHTE3, KIacCUQHUKAUUsI, I[epUOAUIHOCTh, HaOIIOAEHHE,
HKCIIEPUMEHT, MOEIHPOBaHNEe, H3MEPEHHE, MOJEID, SBICHHUE.

dusMKa: MaTepus, aToM, O3JEeKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKIHUI,
M30TOIIbI, PAaIMOAKTUBHOCTh, MOJIEKyJa, dJIeKTPUYECKHUH 3apsil, BEIIeCTBO, TeO,
06bEM, arperaTHoe COCTOSIHHE BEIIECcTBa, a3, (QU3MYecKue BETUYUHBI, CUHHIIbI
W3MEPEHHs, KOCMOC, TUIaHeTHl, 3B€371b1, ConHile.

Bronorus: GoToCHHTES, AbIxaHue, Guochepa.

Ieorpadus: armochepa, ruppocdepa, MHUHEPAIBI, TOPHBIE [OPOMIBI,
I0JIe3HEIE HCKOITaeMble, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BeuecTBO B XUMHYECKAs peaKIUsi

ITepuomnaeckuii 3akoH. [leproguaeckas CHCTEMa XMMUYECKHX JIEMEHTOB /1.
U. Menneneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
XUMHAYECKUX DJIEMEHTOB IIePBBIX TPEX NEPUOJOB, Kamusd, Kamblusl U HX
COeNMHEHNHH B COOTBETCTBUM C MOJIOXKeHWeM 3neMeHToB B Ilepuwomguveckoit
CHCTEME ¥ CTPOSHHEM UX aTOMOB.

CrpoeHue BeIIeCTBA: BHABl XMMUYECKOW CBS3H. THIIBI KPUCTAIIMYECKHX
PEmEToK, 3aBMCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIMYECKON PEmETKY U
BHJIa XUMUYECKOH CBA3H.

Kraccudukaiys ¥ HOMEHKIATypa HEOPTraHMIECKHMX BEI[ECTB. XUMUYECKHe
CBOMCTBA BENIECTB, OTHOCAIIMXCS K pPa3NUYHBIM KjIaccaM HEOPraHuIecKuX
COeMHEeHN, reHeTHIecKas CBsI3b HEOPraHUUIECKUX BEIIeCTB.

KraccubuKalms XMMUYECKHX PeakIiii [0 pasTMdHBIM MpH3HaKaM (10 9HCITy
¥ COCTaBy yYacCTBYIONIMX B pPEakiM{ BEINeCTB, IO TEINIOBOMY 3(dekty, o
U3MEHEHHUIO CTEleHel OKHCIEHMS XMMHUUYECKHK JJIEMEHTOB, 110 0OpaTUMOCTH, IO
YUaCTHIO KaTajmu3aropa). JK30- M SHIOTEPMUYECKHE PeaKIUH, TEPMOXUMHUIECKHE
ypaBHEHHA.

[loHSATHE O CKOPOCTH XWMHYecKo# peaxiuy. Ilomartwe 00 oGpaTHMBIX H
HeoOpaTUMBIX XHMHYEeCKUX peakiuax. [IoHsTie 0 TOMOIGHHBIX M I€TEpOreHHBIX
peakisx. ITonsatue o karammse. IJoHATHE O XMMUYECKOM paBHOBeCHH. DaKTOpEI,
BIMASIOINME HA CKOPOCTh XHMHYECKOW peakidd U IOJI0XKEHHE XMMHYECKOro
paBHOBECHS. |

OKMCJIUTENBHO-BOCCTAHOBUTENBHEIE — PEaKIWy,  OIEKTPOHHBIA  Gamanc
OKMCIIUTE/IbHO-BOCCTAHOBUTEILHON ~ peaknuu. CocTaBrncHHE  ypaBHEHHH



OKHCIIMTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEakIMi C  WCIOJIB30BAHMEM MeETOMa
3JIEKTPOHHOTO GaaHca.

Teopus >neKTpONUTHIECKO TUCCOIMALIH. ONEKTPONHUTEL X HEINEKTPOIIUTEL,
KaruoHsl, aHHOHBI. MexXaHU3M IUCCOLHMAIMH BEIIECTB C Pa3IUYHBIMU BUIAMHU
XuMu4eckou cBsa3u. Creners nuccormanuy. CHibHbIE U cl1abbie SJIEKTPOJIUTEI,

Peakiuu noHHOro 06MeHa. YeioBus MpoTeKaHHs peaKiuit HOHHOTo oOMmeHa,
[IOJIHBIC W COKpAIIEHHBIC HOHHBIE ypaBHeHHs peakimii. CBolcTBa KHUCIIOT,
OCHOBAaHMH H COJiel B CBeTe IMpeACTaBIeHHN 06 SJIEKTPOJIUTAYECKOM
Auccounanuu. KauecTBeHHble peakiun Ha HOHBIL. [ToHATHE 0 rugpoIM3e comeil,

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C MOJEIAMM KPHUCTANIMYECKUX PEIMIETOK HEOPraHUYEeCKUX
BEIIECTB — METAIOB M HEMETalIoB (rpadura M anMasa), CIOKHBIX BEIECTB
(ximopuza HaTpHst), UCCIENOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW peakIuu
OT BO3JEHCTBHs Ppa3lIUYHBIX (DAKTOPOB, MCCIEIOBAHME 9JIEKTPOIIPOBOAHOCTH
PacTBOPOB BEINECTB, IPOLECCA MUCCOMHMALHH KHCIIOT, IUeIoYed u coei
(BO3MOJKHO ~ HCIIONB30BAaHHE BHIEO  MAaTEPHANIOB), IIDOBEJIEHUE  OILITOB,
HIUTFOCTPUPYIOIINX ~ NPU3HAKK — MPOTEKaHWS  peakiidii HMOHHOrO  oOMeHa
(obpasoBanme ocamka, BBIIENEHHE Tasa, o0pa3oBaHHE BOZBI), OITBITOB,
WILTIOCTPUPYIOIIMX ~ TIPUMEPBl  OKHUCIIUTENbHO-BOCCTAHOBUTENBHEIX — PEaKIIHii
(TopeHue, peaklUu PasIoKeHHs, COSTUHEHNS), PACIIO3HABAHNE HEOpraHUYeCcKux
BEIIECTB  C  IOMOIIBIO  KAYECTBEHHBIX pPEAaKUMH Ha HOHBI, pelICHHE
9KCIIEPUMEHTAJIbHBIX 3a/1ay.

Hemera/ibl 0 UX coeuHeHus

Obmras  xapakrepucTuka ranoreHoB. (OcoBGeHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe CTeneHu oKucneHus. CrpoeHue M (H3UYECKUe CBOWCTBA MPOCTHIX
BEIIECTB  —  TajioreHoB. XWMHYECKME CBOWCTBA HAa IpHUMepe  XJiopa
(B3auMozielicTBHE ¢ MeTallaMH, HeMeTalTaMH, IeloYamu). XJI0pOBOZIOPO/I.
ConsiHass KuCIOTa, XMMUYECKHe CBOMCTBA, TOIyYeHHe, npuMeHenue. [lelicTBue
XJIopa M XJIOPOBOZOPOJA Ha OpraHU3M 4YejoBeka. BaHeimme XJIopumsl W ux
HaXO0XKJIEHUE B TIPUPOJIE.

Obmias xapakTepucTrka syemMenToB VIA-rpymmer. OcoGeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTerleHH OoKucineHus. CTpoeHuwe W (U3MYECKUE CBOMCTBA
TIPOCTBIX BEIIECTB — KUCJIOPOJa U Cepbl. AJIOTPOIHbIE MOIUGbUKALINY KHCIOPOa
U cephl. XHMHYECKAEe CBOHCTBa cepsl. CepoBOIOpOM, CTpoeHHe, DHU3UUECKHE W
XUMHUYECKHE CBOMCTBA. OKCHIbI CEephl KaK IpPeCTABUTENH KHCIOTHBIX OKCHIOB.
CepHas kucnora, Qu3MYecKMe ¥ XUMHYECKHE CBONCTBA (obmue  Kak
TIpe/ICTaBUTEINS  Kacca KHCIOT M cremupuueckue). XUMHYECKHE pPEaKIUH,
JIeKallue B OCHOBE IIPOMBIIIICHHOTO CIocofa IONYy4eHHS CEpHOM KHCIIOTEHL.
Ilpumenenve cepHO# Kuca0TE. COMM CEpHOH KHCTOTHI, KA9€CTBEHHAS peaxkiys Ha



cynbar-uon. HaxoxzeHue cepel U eé coenMHEHMH B Tpupoje. XHUMHYECKOE
sarps3HEHME OKpYXKAIoLieH Cpe/bl COCIMHCHIIMA cepbl (KHMCIIOTHBIC JIOXKIH,
3arps3HeHue BO3yXa BOIOEMOB), CIIOCOOBI €ro MPEeAOTBPAILCHHA.

OGImas XapaKTepHCTHKA JIeMEeHTOB VA-TPYMIILL. Oco0eHHOCTH CTPOEHH
aTOMOB, XapaKTepHbIe CTEIICHW OKUCICHUS. A30T, pacrmpocTpaHeHue B IIPUPOJE,
dusIHecKie 1 XMMUYECKUEe CBOHCTBA. KpyroBopoT a30Ta B IPUpO/ie. AMMHUAK, €ro
dusrgecKre U XUMHUIECKIEe CBOIiCTBa, TONy4eHue 1 npuMenenue. Conu aMMOHHUS,
AX (QU3MUEeCcKUe ¥ XHMUYECKUEe CBOMCTBA, IIPUMCHEHHE. KagecTBeHHas! peaknus Ha
WOHBI aMMOHUSI. A30THas Kucnora, e€ IMOIy4eHHe, usuueckue ¥ XUMHYECKUE
coificTa (0OIIME Kax IPEeJICTABUTENd Kiacca KHUCIOT H crieruduIecKue).
Vcronb30BaHde HUTPATOB W CONeH aMMOHMA B KaHueCTBe MHHEpaJIbHBIX
yno6pennit. XMMAIECKOE 3arpA3HCHNC OKpYIKafoLlell Cpe/ibl COSAMHEHIIMHU a30Ta
(KHCTOTHBIE JIOX/IM, 3arps3HEHHe BO3ZYXa, MOHBEI u Bomoémos). Docdop,
aIOTPOIHBIE MOJM(HKAIIU dochopa, dusnuecKHe M XHMHICCKUE CBOMCTBA.
Oxcun docdopa (V) u pocdopHas KUCIOTa, (usuuecKue U XUMHIECKHE CBOMCTBA,
nonyuenue. Mcmons3oBanue docdaros B kauecTBe MUHEPAIBHBIX y100peHUH.

O6mas xapaKTepucThKa dIeMeHToB [VA-TpyIEL. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHple  CTCNEHH  OKMUCICHI. Vriepon, — aJIOTPOIHBIE
MoaudUKALMK, pacIpoCTpaHeHHe B IPUPOAS, dusnueckue W XUMHIECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriaepozia B IIPHUPOAC. Oxcuasl yriaepozaa, ux
Qusuueckrie M XHMHYECKUC cBoMicTBa, JeMCTBHE Ha JKUBBIE OpraHH3MBI,
MojydeHre ¥ NpUMeHeHue. OJKOJIOrHieckue mpo6IieMbl, CBS3AHHBIE C OKCHAOM
yrepoma (IV), rumoTesa T0GANLHOTO TOTEIUICHHs KIMMaTa, TapHHKOBBIH
>hdekt. YronpHas KUCIO0Ta U eé comu, ux Gu3ndecKre U XMMUTCCKHUE CBOMCTBA,
modydeHHe M MPUMEHEHHE. KadyecTBeHHas peakis Ha KapOOHAT-MOHBL
Ucronpsopanue kapboHaToB B GbITy, MeIUIMHE, IPOMBIIIICHHOCTA 1 CeJIbCKOM
XO035MCTBE.

IlepBOHAYATBHBIE TIOHATHS 00 OPraHIiecKHX BeIeCcTBAX KaK O COSMUHCHUAX
yriaepoza (MeTaH, dTaH, STHIICH, AllCTHIICH, 5TaHo7I, TIIMIEPHH, YKCYCHas KUCIOTa).
[IpuposHble HCTOYHUKM YyIeBOJOPOIOB (yromb, NPUPOAHBIA Ta3, HedTh),
IIPOJYKThl MX IepepaboTKH (6ensuH), UX POIb B OBITYy M IPOMBIIUICHHOCTH.
[MTousiTHe O OMONOrMYECKH BaKHBIX BEIlECTBaX: XKHUpPaAX, Oenkax, yrueBojax — ¥ UX
pond B OKU3HM UCJIOBEKa. MatepuaibHoe eIWHCTBO ~OPraHMdecKux M
HEOpraHU4eCKUX COEIUHEHUMN.

KpemHuii, €ro usnueckue H XHUMHUICCKUEC CBOMCTBa, IIOJIy4€HHE M
npumenenue. CoeMHEHHA KPEMHHUA B npupoze. OOuue MpencTaBIeHHA 00
oxcune kpemuus (IV) # KpeMHHEBOH KHCIIOTE. CuidKaThl, X UCIIOJIE30BAaHKE B
OBITY, B IPOMBIIIIEHHOCTH. Ba)xHeliIe CTPOUTEIbHEIE MaTeprajbl: KepaMuKa,



CTEeKJIO, IIEMeHT, OeToH, xele300eToH. I[IpobaeMbl Ge30MaCHOTo HCIIOIb30BAHMS
CTPOUTENHFHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KHU3HH.

Xumuueckuii Ikcnepumenm:

usyyeHue o0pas3lioB HEOPraHMYECKHX BEIIIECTB, CBOWCTB COJISTHOH KMCJIOTHI,
NpOBE/ICHIE KAYECTBEHHBIX PeaKlii Ha XJIOPU/I-MOHEl U HAOIIO/IeHUE TIPU3HAKOB
HX TIPOTEKaHWs, OIBITEI, OTpa)kaloliue (GU3NYECKHe W XUMHYECKHE CBOMCTBA
TalOTeHOB ¥ WX COCIMHEHHH (BO3MOXHO WCIOJIB30BAHUE BHACOMATEPHAIIOB),
O3HaKOMJIEHWEe ¢ o0pasmaMH XJIOpHIOB (FalOreHUIOB), O3HAKOMICHHME C
obpasuamu  Ceppl M e  COeNMHEHMAMH  (BO3MOKHO  HCIIONB30BAHIE
BHJIEOMATepUaNoB), HAOMOeHHE TIpoliecca 00y IIMBaHUs caxapa IoJ IeHCTRHEM
KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3ydyeHWe XHMHYECKHX CBOMCTB
pa3baBIIEHHOM CepHOM KHMCIOTEI, IIPOBE/ICHIE KAaYeCTBEHHON Peakiliy Ha cynbdar-
MOH ¥ HAOJIOACHHE IpH3HaKa € NPOTeKAHMS, O3HAKOMIEHHE C (H3HIECKAMH
cBOMCTBamMM a3ora, Qocdopa U MX COefUHEHMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATepHaioB), o6pasiuamu a3oTHBIX M (OCHOpHBIX ynobpeHHii, oTydeHue,
cobupanue, pacro3HaBaHWe | U3YYeHWE CBOMCTB aMMHAKa, IIPDOBE/ICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUA U $ochaT-MoH U M3yUeHWE HIPU3HAKOB
UX IIPOTEKAHMUs, B3aUMOIEHCTBHE KOHIIEHTPUPOBAHHON a30THOM KMCIOTHI C MEIBLIO
(BO3MOXKHO ~ WCIONB30BAHHE  BHIEOMATEPHMANOB),  H3ydYeHHE  Mojeleil
KPUCTAIITMYECKUX pPeleTok anMasa, rpadura, QyuiepeHa, 03HAKOMICHHE C
MPOLIECCOM  aZICOPOLIME  PAaCTBOPEHHEIX BEIIECTB AKTUBHPOBAHHBIM YITIEM W
YCTPOMCTBOM IIPOTHBOTa3a, INONyueHHe, COGUpaHue, paclio3HABAHUE U M3ydeHHe
CBOMCTB YIIEKHCIOTO Ta3a, MPOBEJCHNE KAUeCTBEHHBIX PEakluii Ha KapOoHAT u
CUIIMKAT-MOHBl W HM3y4YeHHE IIPU3HAKOB UX TMPOTEKAHWs, O3HAKOMIEHHE C
NPONYKIMEeH CUJIMKATHOX IPOMBILIICHHOCTH, peIleHHe JKCIepUMEHTATbHbIX
3a1a4 1Mo TeMe «BaxHeiliue HeMeTalulbl U UX COeTUHEHUS.

MeTanibl u HX cOeIHHEHHS

OOb1mast XapakTepuCTHKa XUMHYIECKHX 3JIEMEHTOB — METaJUIOB HA OCHOBAHUH
uxX nonoxeHus B Ilepronmueckod cucreMe XuMHYeckux oiemeHtoB JI. .
MenneneeBa u ctpoenus atomoB. CTpoeHre MeTaiuioB. MeTammdeckas CBS3b U
MeTaJuI4ecKas  KpHCTaUIM4ecKas  peliérka.  OIeKTPOXHMHYECKHH  psjl
HanpspDkeHui MeTtauioB. Pusmdeckue U XUMHUYECKHE CBOMCTBA MeTamioB. OOmue
CIIOCOOBI  MOJTydeHHss MeTamnoB. [IOHSTHE O KOPPO3MH METAILIOB, OCHOBHBIE
CIoco0BI 3aIUTHl WX OT Kopposuw. CruiaBel (CTais, YyI'yH, IIOPATIOMHHHM,
OpoH3a) U UX IpUMeHeHUe B OBITY ¥ MPOMBIIIIEHHOCTH.

[lenoynele MeTamnsl: HonoxeHne B Ilepuoauueckoil CHCTEMe XUMHUYECKUX
anemenToB J[. M. MenneneeBa, crpoeHre WX aTOMOB, HAXOXICHUE B IIPUPOZE.
Dusnieckre ¥ XUMAIECKUE CBOUCTBA (Ha IIpUMepe HATpHs U Kamus). OKCHIBI U



TUAPOKCHIbl HATpUs M Kaiusd. [IpuMeHeHre MIENOYHBIX METalioB M HX
COETMHCHUM.

[1lenoyHo3eMeNbHbIE  METAILIbI MACHME ¥ KaJbLMA: IIONOXKEHHE B
TleproauuecKoil cucTeMe XUMUIECKUX SIEeMEHTOB II. 1. MenneneeBa, CTpOCHUE
{X aTOMOB, HaX0X/eHue B npuposie. PusndecKue i XUMHIECKIE CBOMCTBA MarHUs
U KajbIus. BakHelinne COCJMHEHMS KaJlbIhg (oxcun, THAPOKCHUL, COJH).
YK BCTKOCT BOIBI M CIIOCOOBI €€ yCTpaHEHHS.

ATIOMHAHUIL: TT0JI0KeHre B [1epHoANIecKOr CUCTEME XUMUYECKHUX 3J1€MEHTOB
II. Y. MenperneeBa, CTpOCHHE aTOMa, HAXOXICHHE B npupofe. Pusuyeckue U
CHMHYECKHe CBOMCTBA amoMuHus. AMbOoTepHBIe CBOMCTBA OKCU/A M TH/POKCH/A
AJTFOMUHUSL. |

Kese30: MOJIOKEHUE B Hepﬂonmecxoﬁ cHCTeMe XUMIUIeckuX 37eMeHToB [l
U. Menzeneesa, CTpOGHHME aTOMa, HaXOXJeHWE B TIIPUPOAC. Ou3nyeckue Hu
XUMmUecKue cBoiicTBa JKere3a. OKCHIBI, THAPOKCHUBI U COIM JKEIIE3a (II) u xenesa
(IIT), ux cocTas, CBOMCTBA U IOy CHUE.

Xumuueckuil Ikcnepumenm:

O3HAKOMIIGHHe ¢ oOpasliaMd METauloB W CIUIaBoB, HX bu3NUECKUMU
CBOMCTBAMH, W3yUeHHE pE3yNbTaroB  KOppO3MM — METAUIOB (BO3MOXKHO
HCIIONB30BAHMAE BHIEOMATEPUAIIOB), ocobenHoCTell B3aUMOJIEUCTBUSA OKCHIA
KampIUs ¥ HATpus C BOfoM (BO3MOXKHO HCIIONB3OBAHUE BHU/IEOMATEPUAIIOB),
MCCIIeNIOBAHME CBOMCTB JKECTKOH BOZBI, TPOIECCa TOPEHUA HKENIE3a B KHUCIIOPOE
(BO3MOXXHO ~ HCIIOJIb30BAHUE BHUIEOMATEPHANIOB), ~NPU3HAKOB  NPOTEKAHMA
KaueCTBEHHBIX PEAKIWi HA MOHBI: MArHMsA, KalbLHs, aTiOMUHN, [[MHKa, Xele3a
(1) u xenesa (IIT), menu (1), HabJII0eHre U OIMCaHue IPOIeCCOB OKpaIlnBaHMsg
mJaMeHyd HOHAMHU HaTpusd, Kamui W KalbLHA (BO3MOXHO HCIIONB30BAHHIE
BHIeOMATepHAIIOB), UCCiejoBanke aM(OTEPHBIX CBOMCTB I'MIPOKCHUIA ATFOMUHUSA
¥ THJPOKCH/IA [MHKA, PEIIeHHE SKCIIePHMEHTAIbHBIX 3amad 1o TeMe «Baxne#mne
METaJUIbl ¥ UX COCOUHEHHU.

Xumus M OKpYy:Kalolias cpeaa

BemiectBa ¥ MaTepuanbl B [IOBCEIHEBHOM JKM3HM dernoBeka. besomacHoe
ACIOTB30BAHME BEIECTB ¥ XMMUYECKUX PEaKuuil B 6piTy. IlepBas mOMOIIb IIPH
XUMHYECKUX 0)KOTax U OTPaBIEHHUAX.

XuMuueckoe 3arpsA3HeHne OKPYXKAIOIIeH CPe/ibt (npemenbHas IOMyCTHMAL
KOHIIEHTpALUs BELIECTB, AalCe — [1IK). Ponb XUMHUHU B PEIICHUM SKOJOTHIECKIX
npobIeM.

Xumuueckuil IKCnEpUMeHn:

u3ydeHue 0oOpaslioB MaTepuanoB (cTekyo, CIUIaBBI METAILIOB, MOIHMEPHbIC
MaTepHabl).

MesicnpeomentHole C6A3U



Peanusaius MEXIPEIMETHBIX CBsi3elf IpM H3yYeHMM XUMUM B 9 Kmacce
OCYIIECTBIAETCS depe3 WCIONB30BaHME Kak OOMMX —eCTECTBEHHO-HAYYHBIX
MOHSITHH, TaK U MOHATHUH, SBISIOUINXCA CUCTEMHBIMM IJIS1 OTACNIBHBIX IPEIMETOB
€CTECTBEHHO--HAyYHOTr'0 IHMKIIA.

O61Me ecTeCTBEHHO-HAYYHbIE MOHATHSA: HaydHBIM (akT, TUrnoresa, 3aKoH,
Teopus, aHalIHu3, CHHTE3, knaccuuUKalys, HNEepUOJNIHOCTh, HAOIIONEHHE,
SKCIIEPAMEHT, MOJICTHPOBAHKE, W3MEPEHHE, MOJeNb, SBIEHHE, MaPHHKOBEIH
53¢ (eKT, TEXHOIOTHS, MATEPHAIIBL.

dusuka; MaTepus, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH,
M30TOIBI, PaJMOAKTHBHOCTb, MOJEKyJa, DIEKTPUYECKUH 3apsjl, MPOBOJHHUKH,
MOy IIPOBOJHYAKY, JIUDIEKTPUKH, (OTOINEMEHT, BEIEeCTBO, Telo, 00BEM,
arperaTHoe COCTOSHEE BEIecTBa, Ia3, pACTBOP, PACTBOPUMOCTD, KPHCTAILINICCKA
peInéTKa, CIUIaBbl, (U3MIECKHe BENWYMHBI, CAUHMIBI M3MEPEHHS, KOCMUIECKOE
MPOCTPAHCTBO, IUIAHEeTHl, 3BE3/1b1, COTHIE.

Buonorus: (OTOCUHTe3, JAbIXaHUe, Omocdepa, dKOCHCTEMA, MUHEpAIIbHbIC
y106peHnst, MUKPOIIIEMEHTHI, MAKPO3JIEMEHTEL, IINTaTeIbHbIE BEIECTBA.

I'eorpadus: armochepa, ruapochepa, MHUHEpalbl, TOPHBIC IOPOAEL,
MTOJIe3HbIE UCKOTIaeMble, TOIUIUBO, BOTHBIC PECYPCHI.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHHSI ITPOTPAMMBI ITIO
XUMHWHA HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJbTATBI

JluuHOCTHBIE pe3ynbTaTel OCBOEHHsS MPOrpaMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTHTalOTCS B XOze OOydYeHHs XUMUM B €IMHCTBE YueGHOW u
BOCTIUTATEJIbHOH NESATeIbHOCTH B COOTBETCTBUM C TPAAMIIMOHHBIMU POCCHHCKIMH
COLMOKYJLTYPHBIME W [yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMH, NPHUHATHIMHA B
obllecTBe MpaBUiaMd M HOPMAMH IOBEJEHHS M CHOCOGCTBYIOT IIpoILieccam
CaMOTIO3HAHUA, CAMOPA3BUTHUS U COLUANM3AIINN 00YYIarOIUXCS.

JIM4HOCTHBIE ~ pe3ysnbTaThl ~ OTP@XarOT  TIOTOBHOCTh  OOydaroImmxcs
PYKOBOJICTBOBATBCSI  CHCTEMOM  IO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAIMH U
pacLIupeHye OIbITa AeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpHOTHYECKOT0 BOCIHTAHHUS:

[EHHOCTHOTO OTHOIICHUSA K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHIECKOMY
M Hay4YHOMY HacClle[Il0, MOHMMAaHHA 3HAUYEHWs] XUMUYECKOM HAYKH B IKU3HU
COBPEMEHHOTO 00IIeCcTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(OpManueil o
NEePeNOBbIX MOCTHIKEHUAX M OTKPBITUSX MHPOBOH M OTEUECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MHpa U 00INECTBa;

2) rpa;kIaHCKOro BOCIIUTAHUS:

NPENCTABICHM O COLMAIbHBIX HOPMaX M MPaBHIAX MEXIMYHOCTHBIX
OTHOIIEHMH B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIECTBEHHO
TIOJIE3HOH,  y4eOHO-HCCIENOBATeIbCKOH, TBOPYECKOW W  JPYrdX  BHAAX
AEATENBPHOCTH, TOTOBHOCTH K Pa3sHOOOPa3sHOH COBMECTHOH NEATENBHOCTH IIpH
BBIIIOJTHEHUHM y4YeOHBIX, IIO3HABATENBHBIX 337a4, BBIMOJHEHUH XUMHUYECKUX
9KCIIEPUMEHTOB, CO3JaHUH Y4eOHBIX MMPOEKTOB, CTPEMIIEHHS K B3aMMOIIOHUMAHUIO
¥ B3aWMOIIOMOIIM B IIpoLEecce J3TOHW y4eOHOH IesATEebHOCTH, TOTOBHOCTHU
OLIEHMBAThL CBOE IIOBEJIEHWE U TIOCTYNKA CBOMX TOBApHINEd ¢ IO3WIUH
HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIESICTBHMA TTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHYECKUE IIPE/ICTABICHNUS O BEIIEeCTBE M XUMHUYECKOM peakiiuy,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Da3sBUTHS HAYKH M COCTABISIOLIHE
OCHOBY JUJISi IOHUMaHUs CYI[HOCTH HAay4HOM KapTHHBI MHpa, IpeCTaBiieHus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHSA IIPHUPOJIBI, B3aMMOCBI3IX YEJOBEKa C
TIPHPOLHON CPEOM, O POJIM XUMHUH B IIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

ITI03HaBaTe/IbHbIE MOTUBEI, HAllpaBICHHBIE HA TOJyYe€HUE HOBBIX 3HAHWU I10
XUMUM, HeOOXONUMBIE IS OOBSICHEHWS HabJIOfaeMbIX IMPOILECCOB U SABICHHI,
[I03HABATENIbHOM, MH(OOPMALMOHHON W YUTATEIbCKOM KYJNBTYPHI, B TOM YHCIE
HABLIKOB CaMOCTOATENLHOM paboThl ¢ Yy4YeOHBIMH TEKCTaMH, CIPABOYHOM



JIUTEpaTypoi, JMOCTYNHBIME TEXHUYECKMMH CPEICTBAMH UH(QOPMALIMOHHBIX
TEeXHOJIOTHH;

uHTepeC K OOYYeHMIO H II03HAHMIO, JI0003HATENBHOCTH, TIOTOBHOCTH H
criocobHOCTh K CAMOOOpA30BAHMIO, TPOEKTHOM U MCCIIeI0BaTEIbCKON
JeSTebHOCTH, K OCO3HAHHOMY BBIOOpY HANpaBIEHHOCTH U YPOBHA o0y4yeHus: B
NajJbHENIEM;

4) popMHupOBaHHS KYJIbTYPbI 310POBbSI:

0CO3HaHME TIIEHHOCTH JKM3HHM, OTBETCTBEHHOrO OTHOLICHWsS K CBOCMY
370pOBBIO, YCTAHOBKM HA 3[I0POBBIA 00pa3 XKH3HH, OCO3HAHHE MTOCIIE/ICTBUN H
HeTpHUATHE BPE/HBIX IIPHUBBIYEK (YIOTPeOIeHHs akorols, HapKOTHKOB, KypeHHs),
HeoOXOMMOCTH  COOMOIeH!sT  IpaBun  0e30MacHOCTH  TPH obpamenun ¢
XHMUYECKMMH BellecTBaMy B OBITY U pealbHON XKH3HH;

5) TPyAOBOr0 BOCHUTAHHUSA:

MHTepec K MPAKTUEECKOMY H3y4eHHIO IPopeccuid i Tpyja pasIuiHOTO poaa,
yBaXkeHMe K TPyLy HM pesyibTaTaM TpYyNOBOH ACATENBHOCTH, B TOM Yucjie Ha
OCHOBe MpYMEHEHWs IpEJIMETHbIX 3HAHMH 10 XUMHUK, OCO3HAHHBIA BBIOOD
MHIMBH/YaTBHON TPACKTOPHH IPOIOJDKEHNS 00pasoBaHus C y4ETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIMECTBEHHBIX HHTCPECOB 1 IOTPeOHOCTEH,
yCIEIHOM Mpo(hecCHOHAIBHON AeATENPHOCTH H pasBUTHA HEOOXOIMMBIX YMEHHH,
[OTOBHOCTb 4/IalITAPOBAThCS B MPO(ECCHOHATBHON CPENIE;

6) 2KOJOrHYeCKOro BOCIIHTAHMSI:

3KOJIOTMUYECKH 1eJecoo0pasHoe OTHOIIEHHEe K NPHUPOAE KaK HMCTOYHHKY
KM3HM Ha 3eMJle, OCHOBE €& CYyIIeCTBOBaHMA, IIOHMMaHHE ICHHOCTH 30POBOTO 1
6esomacuoro o6pasa JKHW3HM, OTBETCTBEHHOE OTHOIICHHC K coOCTBEHHOMY
busHuecKoMy X IMCUXHYECKOMY 3/(0pOBbIO, OCO3HAHHME EHHOCTH COOMIOICH IS
npaBui 6e30I1aCHOTO NOBeIeHNs IPH paboTe ¢ BeIIeCTBAMM, & TAKIKE B CUTYyal1AX,
YIPOYKAIOIIHX 310POBBIO U JKU3HU JIOJICH;

CIIOCOGHOCTA MPUMEHATh 3HAHHMS, TOTydaeMble TIPH H3YHCHNH XUMUH, I
pelTeH s 3a/ad, CBA3aHHBIX C OKPYXKAIOMIEH TIPUPOTHOM CPENOH, I OBBIIICHI
YPOBHS ~ OKONIOTHYECKOM  KyJIbTYphl, ~ OCO3HAHMA rnobaNbHOTO — XapakTepa
SKOJIOTMYECKUX IPo0JIeM M IyTel MX pEIleHHs ITOCPEACTBOM METONOB XUMHUH,
SKOJIOTMYECKOTO MBIILIEHHs, YMEHH PyKOBOJCTBOBATHCA MM B [103HABATEIbHOM,
KOMMYHHKATHBHON ¥ COLMAILHON TIPAKTHKE.

METAITPEAMETHBIE PE3YJIbTATBI

B cocTaBe MeTampelMETHBIX De3yIbTaToB BBIAESIAIOT 3HATMMBIC [JA
dopMUpOBaHUS ~MHPOBO33PEHUS oblIeHaydHbIE IOHATHA (3aKOH, TEOpwW,
TIPUHITAIL, TUIIOTe3a, (aKT, CHCTEMa, MPOLECe, SKCIEPUMEHT 1 Ipyroe.), KOTOpbIe
MCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax H [IO3BOJISIIOT Ha
OCHOBE 3HAHMH M3 BTHX NpeaMeToB GopMHUpOBATh MPEACTABICHHE O LIeJIOCTHOU



Hay4HOH KapTMHE MUpA, U YHUBEpPCANbHbIE yueOHbIe eHcTBHS (03HABATEIBHEIE,
KOMMYHUKATHBHBIE, PETyNSTHBHbIE), KOTOphle 0OecrmeunBaoT (GopMUpoBaHUe
FOTOBHOCTH K CAMOCTOATENBHOMY IUIAHMPOBAHMIO M OCYIIECTBICHHUIO yueGHOMN
IESTETBbHOCTH.

IlosnaBaTenbHbIe yHHBEpCAIbHbIE ydeOHbIE qeiicTBHS

Ba3oBble nornyeckue geiicTBHsI:

YMEHHS HCIOJb30BaTh TIPUEMBI JIOTHYECKOTO MBILIIIEHHS IIPH OCBOSHHH
3HAHMH: PACKPBIBATE CMBICT XMMHYECKHX MOHSATHI (BBIIENATH WX XapaKTepHEIE
IpU3HAKK, YCTaHABIMBATH B3aMMOCBSA3b C APYTHMH IOHATHIME), HCIIONB30BATh
MOHATHUS 1711 O0BACHEHHS OT/EIbHEIX (DAKTOB ¥ SBIEHMI, BEIOUPATH OCHOBAHUS 1
KPUTEPUH JNIS KIACCH(QUKAIMM XMMHYECKMX BEIIECTB M XUMHYECKHX PEaKIlHil,
yCTaHaBIMBaTh MPHIUHHO-CIIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3ydeHWH,
CTPOHUTH JIOTHIECKHE pacCyXAeHus (MHIYKTHBHBIE, IeIyKTHBHEIE, [0 aHAJOTUH),
IeJIaTh BBIBOJBI U 3aKJIIOYEHHS;

YMEHUE TPUMEHITh B MpoOlEcce MO3HAHWA TMOHATHSA (IIpeIMETHble Hu
MeTarnpesMeTHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIIOJIb3YEMbIE B XHMHUH,
pe00pasoBEIBATh IMMPOKO HPUMEHAEMBIE B XMMUH MOJIEIBHbIE TIPSICTABICHHS —
XMMIIeCKUM 3HAK (CHMBON SIEMeHTa), XuMuueckas (opMylia ¥ ypaBHEHHE
XUMHYECKOM peakiyu — Py pelleHuy y4eOGHO-I03HABATENbHBIX 33124, ¢ YIETOM
3TUX MOJENBHBIX MPEICTaBICHUI BEIABIATh U XapaKTepU30BaTh CYILECTBEHHbIE
NPU3HAKY M3yYaeMbIX 00BEKTOB — XMMUYECKUX BEINECTB M XUMUYECKUX PeaKIhi,
BBISABJIATE ~ OOIME  3aKOHOMEPHOCTH, NPWYMHHO-CIEJCTBEHHBIE CBSI3H W
TIPOTHBOPEYHS B H3y4aeMBIX MPOIECCaX U SBJIEHUSX.

ba3oBble HeeneqoBaTebCKHE A€HCTBHSA:

YMEHHUE HCIIOIB30BATH ITOCTABJIEHHBIE BOIIPOCHI B KAyecTBE HHCTPYMEHTA
[IO3HAHUSA, & TaKXKe B KayeCTBE OCHOBHI Ui (DOPMUPOBAHHUS TUIOTE3BI 10
IIPOBEPKE IIPABUIIbHOCTH BBICKa3bIBAEMBIX CY)KIECHUIA;

NpUOOpETEeHHe OIBITa TI0 IUIAHMPOBAHHUIO, OPTaHU3alli¥ W MPOBEIEHHUIO
YYCHUYECKHX OKCIEPUMEHTOB, yMeHHe HaOmomaTh 3a XOJOM Tpoliecca,
CaMOCTOATENIEHO IIPOTHO3UPOBATh €ro pe3yisbTar, (GopMyIupoBaTs 0000OLIEHUS U
BBIBOIBI TI0 Pe3yJIbTaTaM IIPOBENEHHOIO OIBITA, UCCIIEI0BAHMS, COCTABIISATE OTUET
0 TIpoJieNlaHHoM pabore.

PaGora ¢ undopmanmeii:

yMeHHEe BBIOMpaTh, aHATU3UPOBATE W WHTEPIPETHPOBATH HMH(OPMALIHIIO
PasIUYHBIX BHAOB ¥ (OPM IIPe[CTABICHIS, MOIYYAEMYIO U3 Pa3HBIX MUCTOUHHUKOB
(Hay4HO-TIOMYJIApHAs JIMTEpaTypa XHUMHYECKOTO COIEPIKAHHsS, CHpPABOYHBIE
nocobust, pecypcel HHTepHETa), KPUTHYECKH OLEHHBATh NPOTHBOPEYHBYIO U
HEJI0OCTOBEPHYIO UH(DOPMAIIHIO;



YMCHHE IPUMEHSTD PasjMYHbIe METOABI M 3aIPOCHl IIPH IIOMCKE U 0T6Ope
MHQOPMAlWKd ¥ COOTBETCTBYIOIIMX aHHBEIX, HEOOXOOMMBIX IS BBIIOTHEHHS
Y4eOHBIX U IO3HABATENBHBIX 3884 ONPeNeISHHOTO THIIA, npuobpeTeHe OnbITa B
00macT¥  HCIONb30BaHUSL  MH(OPMALMOHHO-KOMMYHHKATHBHbIX TEXHOJIOTUH,
OBJI/ICHHUE KYJIBTYPOH aKTHBHOI'O MCIIOIb30BAHMS PA3IMYHbIX TIOUCKOBBIX CHCTEM,
CaMOCTOATENIBHO BEIOMPATh ONTUMANBHYIO (JOPMY IPEACTaBIeH S HHGOPMALHH 1
MIUTIOCTPUPOBATL  PEIIAEMBIC 3aladd HECIOXHBIMH CXEMaMH, IHarpaMMaMy,
IPYruMu (hopMamu TpaduKe ¥ UX KOMOHHAIIHUIMIE,

YMCHHE HCIOIb30BATH U aHAIM3UPOBaTh B Ipolecce yueGHOM
MCCIIEI0BATENIbCKON ACSTENBHOCTH MH(POPMALIAIO O BIMSHUM IPOMBILIIICHHOCTH,
CENIbCKOTO XO3AHCTBA M TPAHCIOPTA HA COCTOSHHE OKpY’)KAIOWied NpUpOIHOi
Cpenpl.

KommyHukaTHBHBIE yHHBEpCAIbHBIE yueOHbIe 1eiiCTBUS:

YMEHHS 3aJaBaTh BOIPOCEI (B Xoie pguamora M (WIM) OWCKYCCHH) IO
CymecTBY  obcyxkmaeMod  TeMbl, (OPMYyIHMpPOBATE  CBOM  IIPeJIONKEHHS
OTHOCHTENIBHO BHIIIOTHEHUS MPEJIOKEHHON 3a1auu;

YMEHHS  TIPEACTABIATH  IOJYyYEHHBIE  PE3YIbTATHI  I[103HABATENLHOM
ACATEIIBHOCTH B YCTHBIX W IHCBbMEHHBIX TEKCTaX; JelaTh Ipe3eHTaIHIo
Pe3yNbTATOB BBIIOIHEHUS XUMHYECKOIO dKCIIepUMeHTa (1abopaTopHOTro OIbITa,
n1abopaTopHOi PaboTHI IO HCCIENOBAHUIO CBOICTB BEIIECTB, YIeHHOTO IIPOEKTA);

yMeHHs y4e0HOro COTpYIHHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOMH
MO3HABATENPHOM M HCCIIENOBATENLCKOM — [ESTENBHOCTH TIPH  PeIICHHH
BO3HHMKAIOIIUX MPoOIeM Ha OCHOBe y4éTa OOIIMX MHTEPECOB U COTVIACOBAHUS
nosurui (06CyxaeHus, 0OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAHHALS
COBMECTHBIX JICHCTBHM, OIpeneleHNe KpUTEPHEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paboThI U Ipyrue).

PerynsiTuBHBIe yHHBepcaiabHble yueOHbIe AelcTBUS:

YMEHHE CaMOCTOSTENIBHO OIPENeNATh IIeNH JesTelbHOCTH, ILUIaHHPOBATh,
OCYINECTBIATh, KOHTPOJIUPOBATE U IIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
AeSITeNbHOCTh, BEIOKpaTh Haubonee a(heKTUBHBIE Cr1ocoObl pereHns YaeOHbIX U
MO3HABATENIPHBIX  3aa4, CaMOCTOATENbHO COCTAaBIATH WIH KOPPEKTUPOBATH
NPEUIOXKEHHBIA aIrOpUT™M JIeHCTBUI IIPH  BBIIOJHEHWH 3aJlaHUil ¢ y4&8TOM
TIOJTy4eHUs HOBBIX 3HaHUM 00 M3yyaeMbIX OOBEKTax — BEINECTBAX M PEaKIHsX,
OLEHHMBATh COOTBETCTBHE IMOJYYEHHOIO pe3ylbTaTa 3asBIEHHON LENH, yMeHHe
HCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, Ipe/ijiaraeMble B YCIOBUM 3aaHuUi.

HNPEAMETHBIE PE3YJIBTATEI

B cocraBe mpenMeTHBIX pe3yNbTATOB 10 OCBOGHMIO 0OS3aTENBHOIO
COIEpXKaHUs, YCTAHOBICHHOTO JaHHOM (enepanbHol pabodeit mporpamMmoi,
BEIOCIIAIOT: OCBOCHHEIC 06yanOT.L'[HMHCH Hay9HBbIC 3HaHHA, YMCHHA H CII0COOBI



neiicTBuil, crenupuIecKue Ui TIpEeIMETHOM obmactu  «XUMHUS», BHUIBI
JeSTeNBHOCTH 10  TOJY9deHWI0 ~ HOBOTO  SHAHMA,  CTO MHTEPIpETALVH,
npeo6pasOBaHMIO ¥ PUMEHEHHIO B Pa3IMIHBIX yueOHBIX U HOBBIX CUTYaIUsIX.

K xoHiy oOyuenus B 8 kiacce npeIMETHbIE Pe3y/IbTaThbl Ha 0a30BOM ypOBHE

IOJDKHB] OTpakaTh COPMUPOBAHHOCTE y 00y9aromMXxcsl yMEHUH:

¢ DACKpHIBATH CMBICI OCHOBHBIX XMMHYECKHX MOHATHI: aTOM, MOJIEKYJa,
UMAUYECKH BIEMEHT, TIPOCTOe BEINECTBO, CIOXHOE BEIIEeCTBO, CMECh
(oxHOpO/HAS ¥ HEOAHOPOAHAS), BAICHTHOCTD, OTHOCHTENIbHasl aTOMHAas U
MOJIeKyJIspHAs Macca, KOJNMYeCTBO BEIIecTBa, MOID, MOJIISIpDHAA Macca,
MaccoBas J0JIsl XUMHYECKOT0 3JIeMeHTa B COS/IUHEHIH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHUE, COJlb, JJEKTPOOTPUIATEIBHOCTD, CTeIrleHb
OKWCIICHHAS, XAMAUecKas DPeaKims, KiIacCH(uKars peaxuuil: peaxiuu
COCMHEHNS], DPEAKIMH pasoXKeHHs, PeaKuun 3aMCIICHHA, peaxLuu
oOMeHa, DK30- U OHI0TEPMUYECKUE PEaKINH, TeruoBo# 3G HEKT peakuny,
SAPO aToMa, JJIEKTPOHHBIM croif aroMa, aTtoMHas opOuTaib, paguyc
aroma, XHMMYECKas CBA3b, MOJSIpHAS ¥ HEIOJAPHAT KOBaJICHTHasl CBS3b,
HOHHasi CBS3b, MOH, KaTHOH, aHWOH, PacTBOp, MaccoBas A0jd BEIICCTRa
(TpOTIeHTHAs KOHIIEHTPALHs) B PACTBOPE;

e WLTIOCTPUPOBATH B3aUMOCB3b OCHOBHBIX ~XMMUICCKHX IIOHATUNA U
[IPUMEHSATH TU TIOHATHS Y OTMCAHUH BEIIECTB 1 MX [PEBpalleHNH,

e JCIIONB30BATh XMMHYECKYI0 CHMBOIMKY JUI COCTaBJICHIA bopmy
BEIeCTB ¥ YPaBHEHMHI XUMUIECKHUX peaxIui;

o OIpe/eNsATh BaJEHTHOCTh aTOMOB SJIEMCHTOB B OMHAPHBIX COEIWHECHUSX,
cTemeHb  OKHCHEHWsS  JNEMEHTOB B  OMHApHBIX — COCTMHCHILIX,
IPUHA/IKHOCTh BEIIECTB K ompeeNéHHOMY KIaccy COeIUHEeHUN II0
dopmynaM, BHI XMMUYECKOW CBS3H (koBaJleHTHAs W HOHHAas) B
HeOpraHUYeCcKHUX COe[HHEHUIX;

e packpbiBaTh CMbICH IleprHOAHTIECKOro sakona JI. V. Menngeneesa:
JIEMOHCTPUPOBATh MMOHUMAaHHE TIEpUOIUUECKON 3aBHCHMOCTH CBOMCTB
XUMUUECKHAX DIIEMEHTOB OT HX TOJIO0XCHHA B TleproIuecKoi CHUCTEME,
3aKOHOB COXDAHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTABd, aTOMHO--
MOJIEKYJISIPHOTO ydeHNUs, 3aKOHa ABorajipo,

e ONWUCHIBATH ¥ XapaKTepu30BaTh TaOIUIHYIO dopmy [TepropuiecKoi
CHCTEMBI XVMHUECKHX OJIEMEHTOB: PasindaTh — IIOHATHA «riaBHas
noarpynna (A-rpynna)y u «ro6ognas moarpynma (B-rpynna)», Manbe u
GoNbIIye MEpHOIB], COOTHOCHUTh 0003HAYEHHUS, KOTOPHIC UMEIOTCSL B
raGmmie  «[lepronpdecKas cuCTeMa XHMHUYECKHX SJIEMCHTOB . N
MenieleeBay ¢ UMCIOBEIMA —XapaKTEPHCTHKAMU CTpOCHHsI aTOMOB



XHMHYECKUX 3JIEMEHTOB (COCTaB M 3aps/| A/pa, 00lIee YHCII0 JEKTPOHOB
¥ PacIpesieNIeHHe UX IO SJEKTPOHHEIM CIIOSIM);

KIacCH(QUIMPOBATh XUMUYECKUE SJIEMEHTBI, HEOPraHHUECKHe BEIIECTBa,
XHMHYECKHE peakiMu (M0 YMCIy U COCTAaBY YYACTBYIOIIMX B PEaKIUH
BEIIECTB, 110 TEIJIOBOMY 3 dhexTy);

XapaKTepu3oBaTh (ONMCBIBATE) OOI(ME XUMHYECKHE CBOICTBA BEINECTB
PasIMYHBIX KJIaCCOB, MOATBEPXKAAS OMMCAHNE IPUMEPAMU MOJIEKYIIAPHBIX
YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIM;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHHWs XMMHWYECKHX TIpEBpalleHuil B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATE OTHOCHTEIIBHYIO MOJICKYJSIPHYI0 M MOJIADHYIO — MAcCChI
BEIICCTB, MAaCCOBYIO [IOMI0 XHUMHYECKOr0 3JIeMeHTa 10 (popmyie
COCIMHEHHS, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, IIPOBOIUTH PACUETHI
10 YPaBHEHHUIO XMMUYECKOM pPeaKIuu;

IIPUMEHATH OCHOBHEIE OTIEPALMH MBICITUTEIbHON IEATEeIbHOCTH — aHaIN3
U CHHTE3, CpaBHEHME, 0000IIeHHe, CHCTEMAaTH3AIUIO, KJIaCCU(DHUKALIATO,
BBISIBIICHHE NPUIMHHO--CIICACTBEHHBIX CBSI3€H — IS H3YYEHHS CBOMCTB
BEIIECTB "M XUMHUYECKHX pEaKUUl, eCTeCTBEHHO-HAYYHBIE METO/bI
TO3HAHWS — HaOJIOfeHHe, H3MEPEHHe, MOZIENMPOBAHHE, SKCIEPUMEHT
(peasnbHBII U MBICTIEHHEIH );

CJIel0oBaTh  IpaBHIaM  TOJb30BAHMS  XUMHYECKOH  TOCYHOH H
m1abopaTopHbIM  000pyJIOBaHHEM, a TakKe [paBUIaM OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLIUSMH 110 BBIIOJHEHUIO
1a6OPATOPHBIX XUMHYECKHX OIBITOB 10 TONY9EHHIO H COOHpAHHUIO
ra3o00pasHBIX BeIIeCTB (BOAOPOAA M KHCJIOPOAA), IPUTOTOBIECHHUIO
pacTBOPOB C OIpeNe€HHOW MacCOBOM J0JIel pPacTBOPEHHOIO BEIECTBA,
IJIAHUPOBATE W [POBOAWTH  XUMHYECKHE  OKCIEPUMEHTHl 10
Ppacro3sHaBaHHIO PACTBOPOB IIEIOYEH U KHUCIOT ¢ IOMOIIBIO HHIMKATOPOB
(maxmyc, heHondTANCUH, METHIIOPAHK U IPYTHE).

K xomiry o6yuenus B 9 ki1acce npeaMeTHsIe pesybTaThl Ha 6a30B0M YpOBHE
AOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y 00YYAIOIIUXCS YMEHHIA:

PacKpeIBaTh CMBICI OCHOBHBIX XHMHWYECKHX ITOHATHH: XUMUYECKUH
SJEMEHT, aToM, MOJEKyJa, HOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTRO,
CIIO)KHOE€ BEIIeCTBO, BAJIEHTHOCTbh, 3JIEKTPOOTPHUIATEILHOCTb, CTEIEHb
OKHUCJICHHUS, XUMUYECKAsl Peakiusl, XUMUIECKas CBs3b, TEIUIOBOH dddekT
peaknuu,  MOJb,  MOJAPHBIA  00BEM,  pacTBOp, SJIEKTPOIUTHI,
HEJJIEKTPOJIUTEI, SJICKTPOIUTAYECKAs IUCCOLMALINASA, PEaKIWd HOHHOTO
obOMena, KaTanu3aTop, XHUMHYCCKOC PpaBHOBEcHE, oOpaTuMble U



HeoOpaTUMble PEaKLUH, OKHCIUTENbHO-BOCCTAHOBUTEILHDIC peaxiu,
OKHCIWTENb, BOCCTAHOBHTENb,  OKHCIEHME ¥ BOCCTAHOBJICHHC,
amnoTporus, aM(pOoTepHOCTh, XUMHUIECKAs CBA3D (xoBaneHTHas, MOHHAs,
MeTannuueckas), KpHCTauIfdecKas pemérka, Kopposusd MeETallios,
CIUIABbI, CKOPOCTb XMMHMYECKOM peakiuy, [PeAeTbHO NOIyCTHMAd
xounentparms [1JIK BerecTsa;

WIUTFOCTPUPOBAT B3aUMOCBSA3b OCHOBHBIX ~XHMUHYCCKHX IOHSATUN |
TIPMMEHST 9TH TIOHATHS K OTIMCAHNN BEIECTB 1 MX TIpeBpalCHUH;
HCIIONB30BaTh XUMUYECKYI0 CHMBOJMKY UL COCTaBICHMA bopmyn
BeIeCTB U yPaBHEHHI XUMUUECKUX PeaKiui;

OTIpe/IeNIATh BAIGHTHOCTD U CTEIICHb OKHUCIICHUSA XUMIICCKIX 3]IEMEHTOB B
COCMMHEHHASX PAsIMYHOTO COCTaBa, MPUHAMIEKHOCTE BEIIECTB K
OTpe/ieIEHHOMY KJaccy coemuHeHHH 1o QopMysaMm, BHI XUMHIECKOH
cBs3u  (KoBajJeHTHas, WOHHAL, MeTauMdecKasg) B HEOPraHUYeCKUX
COeNMHEHHSX, 3apsij MOHA TI0 XUMHYECKo# (opMyJie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOPaX HEOPraHWYECKUX COeIMHEHHH, TUIT KPHCTAIITHIECKON
peInéTKy KOHKPETHOTO BEIICCTBA,

packpbiBath cMeicn [lepuonndecKoro 3aKoHa . U. Menzeneesa U
JIEMOHCTPHPOBATh €ro IOHMMaHKe: ONHUCHIBATE M XapaKTepU30BaTh
Tabmanyo Gopmy Ileprogudeckol CHCTEMbl XHMUICCKIX 3JIEMEHTOB:
pasiuyarh IOHATHS «TIaBHAs MOATPYITa (A-rpymma)y u - «o6ouHas
noxrpynma (B-Tpymnma)», Manble H GoyplIAe TEPHObI, COOTHOCHUTH
0003HaueHNUs, KOTOpBIE HMEITICI B TepuonMUeckoi  Tabmmue, ¢
YMCTOBBIMA  XApaKTEpPUCTUKAMH ~ CTPOCHMA  aTOMOB  XHMHYCCKHX
SeMEHTOB (COCTaB M 3apsaj sjapa, oOulee HUUCIO OJICKTPOHOB H
pacripesiefieHie MX IO  OIIEKTPOHHBIM crnosiM), OOBACHATH o0OImue
3aKOHOMEPHOCTH B H3MEHEHWH CBOMCTB JJIEMCHTOB M HX COEJIMHEHHUH B
npejieNiax MabIX TIEPHOJOB M TJIABHBIX MOATPYII C yuETOM CTPOCHHS X
aTOMOB;

k1accH(GUIUPOBaTh XMMHYECKHE DIEMEHThI, HEOPTaHMICCKAC BEINECTBa,
XHMIYecKie peakiuu (10 9Mciy W COCTaBy Y4YacTBYIOLIMX B peaKilii
BeIllecTB, 1Mo TermioBoMy 3(dexry, 1o M3MEHEHHIO cTeleHeil OKUCIIEHUS
XAMHYECKUX JIEMEHTOB);

XapaKTeph30BaTh (ONUCHIBAT) obmue ¥ crernupuIecKine XUMHIECKHEe
cBOWCTBA IIPOCTHIX M CIIOXKHBIX BEIIECTB, TOATBEPK/AL OTIACaHKE
npuMepaMy MOJIEKYJIPHBIX M HOHHBIX ypaBHEHU# COOTBETCTBYIOIIMX
XUMHUUECKUX PEeaKLyid;

COCTABJIATH yPaBHEHHUA SNMEKTPOJIUTHYECKON  JUCCOLMAINK  KHCIIOT,
mesioued 1 coyeil, MOJMHbIe U COKPAIEHHBIC ypaBHCHHA peakyii HOHHOTO



00MeHa, ypaBHEHWs peakIuii, MOATBePKIAIOUIMX  CYIECTBOBAHHE
TEHETHYECKOH CBA3HM MEX/ly BEIECTBAMK PA3THIHEIX KIIACCOB;
PACKPBIBATL  CYIIHOCTH  OKMCIIUTE/IHO-BOCCTAHOBUTENBHBIX — peaKi{uif
TIOCPEACTBOM COCTABIIEHUS SNEKTPOHHOI0 OANaHCa STUX peaKiuil;
[IPOTHO3MPOBATE CBOKCTBA BEIECTB B 3aBMCHMOCTH OT HX CTPOEHHS,
BOSMOXXHOCTH TIPOTCKaHMS XHMHUYECKHX MPEBpAIlleHHi B pasiHYHBIX
YCIOBHSIX;

BRITHCIIATE  OTHOCHTENBHYIO ~MOJIEKYIAPHYI0O M MOJSPHYIO MAcCHl
BEIIECTB, MacCOBYI) MO0 XMMHYECKOTO OSIeMeHTa o (hopMyJie
COC/IMHEHHS, MACCOBYIO OO BEIIECTBA B PACTBOPE, IIPOBOUTH PACUETHI
10 YPaBHEHUIO XMMUYECKON PEaKIUH;

cobmomath  TpaBWia  IIONB3OBAHHA  XUMHYECKOR mocyno u
1abopaTopHbIM  06OPYNIOBaHHEM, a TaKKe [PABAIA oOpamenus ¢
BCIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMH II0 BBIIOJHEHHUIO
1abOPaTOPHBIX XMMHYECKHX ONBITOB II0 TONYYEHHIO W cobupaHuio
ra3o00pasHbIX BEIIECTB (aMMHAKa M YIIEKHCIOro rasa);

NIPOBOIUTE ~ pEAaKIMH, IOATBEPKIAIONIHE  KAYECTBEHHBIM  COCTAaB
PasIMYHBIX BEIIECTB: PACIO3HABATE OMBITHEIM ITyTEM XIOPHA-, GPOMHI-,
MONMA-, KapOoHat-, ¢ocoar-, cummkar-, cymbbar-, THJIPOKCHU/I-HOHEL,
KaTHOHBI aAMMOHHUS ¥ MOHBI H3yYEHHBIX METAIUIOB, HPUCYTCTBYIOLIAE B
BOZHBIX PACTBOPaX HEOPTaHHYECKUX BEIECTB,

IIPUMEHATE OCHOBHBIE OIIEPAIIMU MBICIUTEIbHON [EATeTFHOCTH — aHAIN3
M CHHTE3, CpaBHEHHE, O000OILIEeHWe, CHCTEMATH3ALMIO, BBISBICHHE
IIPUYUHHO-CIIC/ICTBEHHBIX CBA3€H — [/ M3y4eHHs CBOMCTB BELIECTB U
XUMAYECKHX peaKlUHd, eCTEeCTBEHHO-HAy4YHbIE METOIB [O3HAHUS —
HAOJIIO/IEHHE, M3MEPEeHHe, MOJIEHPOBAHNE, SKCIIEPUMEHT (peanbHblil u
MBICITICHHBIHN).
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