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HHOACHHUTE/IBHAA 3AIIHCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus COCTaBJICHA Ha OCHOBE TPeOOBAaHMIA K
pe3yJibTaTaM OCBOSHHSI OCHOBHOM 00pa30oBaTEIbHON MpOorpaMMbl OCHOBHOT'O 00I1Iero odpa3oBaHus,
npexncrasieHHbIx B PI'OC 00O, a Taxke Ha OCHOBE (enepanabHOil padbodeill mporpaMMbl BOCIIUTAHUS U C
yU€TOM KOHILIETILIUH MPEToIaBaHus yueOHOro npeaMera « XUMHs» B 00pa30BaTENbHBIX OPTaHU3ALIAX
Poccutickoint @enepanuu.

[Iporpamma mo XUMHH AAaET MPENCTABICHUE O LEJsIX, O0Imel cTparern 00y4eH s, BOCITUTAHUS U
pa3BuTHsA 00yHAIOIINXCSI CPEACTBAMU YIEOHOTO MPEeaMeETa, YCTAHABINBAET 00S3aTEIbHOE MPEIMETHOE
cofiep:KaHue, MpenyCMaTPUBAET paclpeneeHHue ero Mo KjaccaM u CTPYKTYPHUPOBAHHE O pa3eiaM U
TE€MaM MPOrpaMMBbl 10 XUMHUH, OTIPENEISIET KOJMIECTBEHHBIE U KAYECTBEHHBIE XapaKTEPUCTHKU
COZepIKaHUs, PEKOMEHAYEMYIO MOCIEOBATENbHOCTD U3YUEHHUS] XUMHHU C YIETOM MEXKITPEIMETHBIX U
BHYTPUITPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOT0O MpoLecca, BO3PACTHBIX OCOOCHHOCTEN 00yHaroImuXcs,
OTpenesieT BO3MOXKHOCTH MPeaMeTa TSl pean3aui TpeOOBaHUH K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOMN
00pa3zoBaTeNbHON MPOTrPaMMbl Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TaKkke TpeOOBaHUI K
pe3yibTraTtamM 0Oy4eHHUs] XUMHUH Ha YPOBHE LIeJIeH U3yUeHHsI TpeIMeTa 1 OCHOBHBIX BUIOB Y4€OHO-
MIO3HABATENIbHOM AESITETBHOCTH O0YYar0IIEerocst 0 OCBOCHUIO YIeOHOTO COeP KAHMUSI.

3HaHNEe XUMUH CITy)KUT OCHOBOH 11t POPMHPOBAHHSI MUPOBO33PEHUST O0YHarOIIErocs, €ro
NPEACTaBICHUN O MAaTEPHAIBHOM €IMHCTBE MUPA, BAJKHYIO POJIb UTPAOT (POPMHUPYEMbIE XUMUEH
NPEACTABICHUS O B3AUMOIIPEBPAIICHUSX SHEPTHH U 00 HBOJIFOLUH BELIECTB B IPUPOE, O MYyTAX PELICHHS
r100aIbHBIX TPOOJIEM YCTOWYHUBOTO Pa3BUTHSI Y€IOBEYECTBA — CHIPHEBO, YHEPreTHYECKOM, MUIIEBOM U
SKOJIOTUYECKOH 0€30MacHOCTH, MPOoOIIeM 31PaBOOXPAHEHUSI.

H3yuenue xumuu:

CIIOCOOCTBYET peaTu3aliil BO3MOXKHOCTEH [Tl CaMOPa3BUTHA U (POPMHUPOBAHUS KYJIBTYPbI IUYHOCTH,
e€ o0mmeil 1 PyHKIIMOHATBHOMU IPAMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBILUICHUS H TBOPUYECKUX CITOCOOHOCTEH 00YyJarOIINXCsl, HABBIKOB X
CaMOCTOSITENTbHON Y4eOHOH NesITeTbHOCTH, SKCIIEPUMEHTAIBHBIX 1 HCCIEAOBATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B IIOBCEIHEBHON JKM3HHU, TaK U B MPO(ECCHOHAIBHON NesITeTbHOCTH,

3HAKOMHT CO CIIELU(PUKONH HAYyIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3TJIsI1a HA
€IMHCTBO MPUPOABI M YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAIOM B (POPMHUPOBAHHH €CTECTBEHHO--
HAYYHOH rPaMOTHOCTH O0YYarOIIUXCS;

crocoOCcTByeT GOPMHUPOBAHUIO [IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSIM, K
NPUPOAE, K YeJIOBEKY, BHOCHT CBOW BKJIAJ B 3KOJOrHYECKOe 00pa3oBaHue 00yUYarOIIUXCS.

JlaHHbIE HaTpaBJICHUS! B OOYYEHUH XUMHIH 00€CTIEUNBAOTCS CIIEUPUKON ConepikaHus y4eOHOTro
npeaMeTa, KOTOPBIN SIBJISIETCS MeJarornyecky alalTHPOBAHHBIM OTPasKeHHEM 0a30BOH HAyKH XUMUH Ha
OIpEACIEHHOM JTaIre €€ Pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1Iero o0pa3oBaHMst OPUEHTHPOBAH Ha OCBOCHHE
00y4arOIUMHUCS CUCTEMBI IEPBOHAYAJIBHBIX MMOHATUH XUMHH, OCHOB HEOPTaHUYECKOH XMMHUU 1 HEKOTOPBIX
OTHENbHBIX 3HAYMMBIX OHSATHI OPraHUYECKONH XUMUH.

CtpykTypa conepskaHusl IpOrpaMmbl IO XUMUH ¢(hOPMHUPOBAHA HA OCHOBE CHCTEMHOIO TIOAXO0/a K €€
u3yueHno. ComeprkaHue CKIIAIbIBACTCS M3 CUCTEMBI TIOHSATHIA O XUMUYECKOM 3JIEMEHTE M BEIIECTBE U
CHCTEMBI IOHATHUI 0 XUMHUecKol peakunu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbBI 1O PUHLHITY
MIOCJIEIOBATENBHOTO Pa3BUTHSI 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUH Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa XUMUH,

— Y4EHHUS O CTPOCHHUHU aTOMa U XUMHUYECKOH CBS3H;

— IPEeACTaBJICHUH 00 AIEKTPOIUTUIECKON JUCCOLMALINN BEIECTB B PACTBOPAX.

Teoperuueckre 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE 3MITUPHUECKH TOTYUEHHBIX U OCMBICIIEHHBIX
(bakTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OTHOTO YPOBHS K JPYTOMY, BBITTOJNHSASA PYHKUUN OOBSCHEHHUS U
NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TIOJYIEeHUS
U3y4YaeMbIX BEIIECTB.

OcBoeHue MporpamMmsl 0 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHHUS O XUMUYECKOH
COCTABJIIFOLIEH HAYYHOH KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPO/BI, IEHHOCTHOT'O OTHOLIEHUS K
HAYYHOMY 3HAHHIO M METO/IaM MO3HAHUS B Hayke. M3yueHne XUMHUH MPOUCXOIUT C MPUBJICICHNEM 3HAHUN



13 paHee N3y4YeHHbIX YUYebHbIX NpeaMeToB: «OKpyXakwmnin mup», «brnonoruna. 5-7 knaccol» n «dusnka. 7
Knace».

Mpy M3yYeHUM XMMUKN MPOUCXOANT (HOPMMPOBAHME 3HAHWIA OCHOB XMMUYECKOW HayKM Kak 06/1acTu
COBPEMEHHOI0 eCTeCTBO3HAHUA, NPAKTUYECKON AeATeNbHOCTU YeoBeKa U Kak 04HOro U3 KOMNOHEHTOB
MUPOBOW KynbTypbl. 3agava y4ebHOro npegmeTa COCTOMT B POPMUPOBAHMUMN CUCTEMbI XUMUYECKNX 3HAHWIA
— Ba@XHeNLWnx (akToB, NOHATUI, 3aKOHOB M TEOPETUYECKMUX MONOXKEHWIA, AOCTYMHbIX 0606 eHN
MMWPOBO33pPeHYECKOro xapakrepa, A3blka Hayku, B NPUOOLLEHUN K HAYUYHbIM METOAAaM MO3HAHUA MpK
N3yYeHUN BeLLeCTB Y XUMUYECKNX peakunii, B (pOPMUPOBAHMUM N Pa3BUTUN NO3HABATEIbHbIX YMEHUI N KX
NPUMEHEHNN B y4eBHO-NO3HaBaTE/IbHOW M y4e6HO-UCCNef0BaTeIbCKON AeATeNbHOCTM, OCBOEHWUW NpaBun
6e3onacHOro obpalieHuns ¢ BeWw,ecTBamm B NOBCELHEBHOMN XMN3HU.

Mpun n3yyeHUn XMMUKN Ha YPpOBHE OCHOBHOIO 06LLEero o6pa3oBaHMa BaXXHOe 3HaYeHMe Npuobpenm
Takue LUenun, Kak:

- (hbopmMMpOBaHNE UHTENNEKTYaNbHO Pa3BUTON NMMYHOCTN, FOTOBOW K CaM0O0Opa30BaHuto,
COTPYAHUYECTBY, CaMOCTOATENIbHOMY NPUHATUIO PeLLleHNnin, cnoco6HOM afanTnpoBaTbCs K 6bICTPO
MEHAILWMMCSA YCNOBUAM XKU3ZHMU;

- HanpaB/fIEHHOCTb 00y4YeHMs Ha cucTeMaTU4eckoe NpuobLLeHme 0by4varoLLMXCa K CaMmoCTOATE/IbHOW
no3HaBaTe/IbHON AesATeNbHOCTU, HAyYHbIM MeTo4aM NO3HaHMA, (HOPMUPYHOLW MM MOTUBALMIO U pa3BUTHE
CMNOCOOHOCTEN K XUMUW;

- obecneyeHune ycnoBuii, CNOCOOGCTBYIOLWMX NPUOBPETEHNIO 06YYalOLLMMKUCA OMNbiTa pa3HO06pa3HoN
[eATeNbHOCTW, NO3HAHUS U CaMOMO3HAHUSA, KNHOYEBbIX HaBbIKOB (KNHOUYEBLIX KOMMNETEHLMIA), UMEIOLLUX
YHUBEpCasbHOe 3HaYeHne A/18 pa3/InYHbIX BUAOB AeATENbHOCTH;

- (hopmumpoBaHue 06LLel PYHKLUOHAIbHOW N eCTECTBEHHO-HAYYHOW FPamMOTHOCTM, B TOM yuUcne
YMEHWN 06BACHATH M OLEHMBATb ABIEHNS OKPYXXAKOLWEro Mupa, UCNOAb3ya 3HaHUSA 1 ONbIT, NONTYYeHHbIe
NPy N3yYeHU XUMUKN, NPUMEHATb UX NPY pelleHnn NpobieM B NOBCEAHEBHOWN XU3HN U TPY[0BOWA
LeATeNbHOCTH;

- (hbopmumpoBaHue y 06yYvatoLLMXCA N'YMaHUCTUYECKMX OTHOLIEHWUIA, MOHUMAHWSA LLeHHOCTH
XUMUYECKMX 3HaHUI AN5 BbIpabOTKM 3KOIOFMYECKN LieIecoobpa3Horo nosegeHnsa B 6bITy 1 TpYAOBOWA
[eATeNbHOCTU B LeNAX COXPaHeHUs CBOEro 34,0p0BbsA M OKPY>XXatoLeldh NpUpoaHON cpeabl;

- pa3BMTUE MOTUBALMU K 06YUYEHUIO, CNOCOOHOCTEN K CAMOKOHTPOI0 M CaMOBOCMUTAHMIO Ha OCHOBE
YCBOEHMS 06LLeYeNoBeYeCKMX LLeHHOCTEeW, FOTOBHOCTU K 0CO3HaHHOMY Bbli6opy npodunnis un
HanpaBNeHHOCTW fa/ibHeillero o6yyeHus.

O6Lee YnCNo YacoB, OTBEAEHHbIX ANA U3YYEHUSs XUMUW HA YPOBHE OCHOBHOTO 06LLero o6pa3oBaHus,
cocTaenseTt 136 yacos: B 8 Knacce - 68 yacos (2 yaca B Hefento), B 9 kKnacce - 68 4acos (2 yaca B Hefeno).

COAEP>XAHWE OBYYEHWA
8 KJTIACC

MepBOHaYanbHble XMMUYECKUE MOHATUSA

Mpeametr XMun. PoNb XMMUK B XXU3HU YefioBeKa. XUMWUA B CUCTeMe HayK. Tena un BellecTsa.
®dun3nyeckme cBoCTBa BeLLeCcTB. ArperaTHoe COCTOSIHME BeLlecTB. MOHATME 0 MeTofax MO3HAHWSA B XUMUMN.
UuncTble BewecTBa U cmec. Cnocobbl pa3feneHns cMeceil.

ATOMbI 1 MOSIEKYNbl. XUMUYECKMEe 31eMeHTbl. CUMBO/bI XUMUYECKUX 3/IEMEHTOB. [1poCcThie U
CNOXHble BellecTBa. ATOMHO-MONEKYNAPHOE YUEeHMe.

Xnmunyeckaa hopmyna. BaneHTHOCTb aTOMOB XUMMUYECKMX 3/1EMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BewlecTB. OTHOCUTeNbHAA aTOMHaA macca. OTHoCUTeNbHAA MoNeKynapHas macca. Maccosas fgons
XUMUYECKOTO 3/1EMEHTA B COEAUHEHUMN.

Konuyectso Bewectea. Mosib. MonspHasa macca. B3anmocBA3b KOMYeCTBa, MacChbl U yncna
CTPYKTYPHbIX e4MHUL, BewecTBa. PacyéTbl N0 hopMynam XMMUUYECKUX COeLUHEHWIA.

du3nyeckme N XMMmUeckne ABfeHNA. Xumuyeckas peakums n eé npusHakyu. 3aKOH COXpaHeHUs
macchbl BellecTB. XUMMYECKMe ypaBHeHMsA. Knaccugmkaums XuMmyeckux peakuyuin (coeguHeHus,
Pa3NoXeHuns, 3aMeLleHnsl, 06MeHa).

XUMUYECKUI 3KCMEPUMEHT :

3HAKOMCTBO C XMMMWYECKOW MoCcyfoi, npaBunammn paboTbl B fabopatopun 1 npuémammn obpalleHuns ¢
nabopaTtopHbIM 060pyA0BaHMEM, N3YYEHME U ONUCaHME (PM3NYECKMX CBONCTB 06pa3L,0B HEOPraHUYeCKunX
BELLeCTB, HabnwaeHne Ppusnyecknx (NnasneHne BoCKa, TasHUe Nbjaa, pacTupaHue caxapa B CTYrKe,
KWUMEHNe N KOHAEHCaLNs BOAbl) U XMMUYECKUX (rOpeHune cBeun, NpoKanmBaHne MeLHON NPOBONOKN,



B3aUMOJIEHICTBHE MeJla C KHCIIOTOW) sIBIEHHH, HAOMI0IeHNE U ONUCAaHUE MPU3HAKOB MPOTEKAHUS
XUMHYECKUX peakUuil (pa3ioskeHHe caxapa, B3auMOJEHCTBIE CEPHOM KHCIIOTHI C XJIOPUAOM Oapus,
pazioxenue ruapokcuaa meau (1) mpu HarpeBaHuy, B3aMMOACHCTBHE XKene3a ¢ pacTBopom coyu menu (11),
U3y4ueHHe CrocoOOB pa3AeseH st CMECEH: C IOMOIIBIO MArHUTA, (PHIBTPOBAHHUE, BBITIAPUBAHIE,
IUCTUIUISLMS, XpoMaTorpadusi, MPOBEASHHE OUUCTKH ITOBAPEHHOH COJIM, HAOIOICHUE U OMTUCAHNE
Pe3yJbTaTOB MPOBENEHHUS OIbITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHHUsI MacChl, CO3[JaHue Mozenei
MOJIEKYJT (IIIAPOCTEPIKHEBBIX ).

BaxkHeiimue npeacTaBUTe/ I HEOPraHUYECKUX BelleCTB

Bosznyx — cmeck razos. Coctas Bo3ayxa. Kucnopon — aneMeHT u npoctoe BewecTso. Haxoxaenue
KHCJIOpOia B Ipupone, pu3ndeckue u XuMuieckne cBoricTna (peakunu ropenns). Oxcunbl. [Ipumenenne
kuciopona. CriocoObl MoMy4YeHHst KUCIOPOAa B TJaOOPaTOPUH B MPOMBILLIEHHOCTH. KpyroBopot kuciopona
B nipupoae. O30H — aJutoTponHasi MOTH(UKALINS KUCIOPOA.

TennoBoit 3¢ G ekT XUMHUIECKOHN peakiy, TePMOXUMUYECKHE YPABHEHHUS, K30~ U SHAOTEPMUYECKHE
peakunu. TormuBo: yroab 1 MeTaH. 3arpsi3HEHHE BO3yXa, YCHIICHHE MAPHUKOBOTO 3 eKTa, pa3pylieHue
O30HOBOTO CIIOSI.

Bonopon — snemeHT 1 nmpocrtoe Bemectso. Haxoxnenue Bogopoaa B npupone, Gusndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOOBI moy4eHus. Kucnors! u comm.

Mounsipablil 00bEM ra3os. Pacuérsl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckue CBONCTBA BOABL Boaa kak pactsoputenb. Pactsopsl. HaceleHHbIE 1 HEHACBILEHHBIE
pacTBOpbl. PacTBOPUMOCTD BelIECTB B BoJie. MaccoBast 101 BEIIECTBA B pacTBOpe. XUMUUYECKHUE CBOMCTBA
Boabl. OcHOBaHusA. Posb pacTBOpOB B IpUpOJIe U B )KU3HU 4HesioBeka. KpyroBopot Bozbl B pUpoe.
3arpsi3HeHHe NpUPOAHBIX BoA. OXpaHa U OUHUCTKA MPUPOAHBIX BOJ.

Knaccudukanust Heopranudecknx coequHennii. Okcunbl. Kiaccudukanms oKCUIoB:
coyieo0Opasyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U Heconeobpasyrome. HoMeHKIaTypa OKCHUIOB.
Pu3nyeckue U XuMHU4YeCcKue CBoicTBa OKkcuaoB. [lonyuenne okcunos.

OcnoBanust. Knaccugukanust OCHOBaHUH: IENOYN 1 HEPACTBOPUMBIE OCHOBaHUs. HomeHkatypa
OCHOBaHUH. PU3NYECKHEe U XUMUYECKHUE CBONCTBAa OCHOBaHUN. Ilony4yenre OCHOBaHHUI.

Kucnorer. Knaccudukarus kucnor. Homenknatypa kuciaor. @Pu3ndeckue 1 XUMHYECKHE CBOCTBA
kucnot. Psa akrusHoctu metauioB H. H. bekerosa. [lonydyenue Kucnor.

Comu. Homenknarypa coseit. @usnueckue u XUMHUECKHe CBOMCTBA coJieid. [lonmydyenue conet.

I'enernueckas cBsA3b MEXAY KJIacCaMH HEOPTaHUYECKUX COEUHEHU.

Xumuueckuii IKCnepuMenm:

Ka4eCTBEHHOE OMpeeNIeHIe COIEPKAHMs KHCIOPO/ia B BO3yXe, MOJNyueHHe, COONpaHue,
pacrio3HaBaHUE U U3YYEHNE CBONCTB KHCIOPOAA, HAOIIOIEHHE B3aMMOACHCTBHS BELIECTB C KUCIOPOIOM U
yCJIOBHSI BO3HUKHOBEHHS U MPEKPALIeHNsI TOPEeHUs (Iokapa), O3HAKOMIIEHHE ¢ 00pa3iaMu OKCHIIOB U
OIHCaHHE UX CBOWCTB, MOJIyueHHe, COOMpaHHe, PaClO3HABAHNE M U3yUeHHE CBOMCTB BOOpoaa (TopeHue),
B3aMMOeCcTBIE BoAopoaa ¢ okcunoM menu (1) (Bo3MOKHO UCTIONB30BAaHUE BUIEOMATEPHATIOB),
Habro1eHNe 00pa3OB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEOBAHNE OCOOCHHOCTEH PaCTBOPEHUS BEILECTB
C Pa3IUYHON PaCTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOM A0JIEeH
PacTBOPEHHOTO BEIECTBA, B3aUMOIEHCTBHE BOJbI C METAIAMH (HATPHEM U KaJbLueM) (BO3MOYKHO
UCTIOJIB30BAHUE BHIECOMATEPHAIIOB), UCCIEIOBaHNE O0Pa3LIOB HEOPTAHUIECKHX BEIIECTB PA3IMIHBIX
KJIaCCOB, HAOJIFOACHNE N3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIIOT U LIEJIOUeH, n3yueHue
B3anMozeicTeus okcruaa Menu (I1) ¢ pacTBOPOM CepHOM KUCIOTHI, KHCIIOT ¢ METAJIJIAMHU, Peakiuit
HeNTpanusaluy, Mojly4eHne HepacTBOPUMbIX OCHOBAHUMN, BBITECHEHHE OHOIO MeTalla IPyruM U3
pacTBoOpa COJH, peleHue SKCIIepUMEHTANIbHbIX 33a/a4 10 TeMe «BakHeilne kiacchl HEOPraHUYECKHX
COEIMHEHUI.

Ilepunoanyeckni 3akoH u Ilepuoanyeckas cucrema xumudeckux yiemenTos /. U. Menneneesa.
Crtpoenne atomoB. Xumuueckasi cBsizb. OKHCJIHTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKIHU

[TepBrle MONBITKH KIACCU(PUKALIMN XUMUYECKHUX 3JIeMEeHTOB. IIoHATHE O rpymmax CXOIHBIX
3JIEMEHTOB (IIEJIOUHBIC U IIEJOYHO3EMENbHbIE METAJLIBL, TAJIOT€HbI, HHEPTHBIE Ia3bl). DIEMEHTBI, KOTOPbIE
00pa3yrT am(poTepHbIe OKCUIBI i THAPOKCHIBI.

Ilepuoauueckuii 3axon. Ilepuoanueckas cucremMa xuMudeckux 3y1eMeHTos [[. 1. Menneneesa.
Kopotkonepuonnas u ninuaHONEpHoaHas popmel Ilepronudeckoit cucreMbl XuMuyeckux 3sementon /. U.



Menneneesa. Ilepuons! u rpynnel. @U3ndecKkuii CMBICI NOPAAKOBOIO HOMEpa, HOMEPOB MEPUOAA U MPYIIIIbI
3JIEMEHTa.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronbl. DnekTponrsl. CTpoeHHe 3JIeKTPOHHBIX 000I0UeK
aToMOB nepBbIX 20 xumudeckux 3yeMeHToB Ilepuonnueckoii cucremsl [l 1. Menneneesa. XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA MO ero noyioxkeHuro B [lepuonuueckoii cucreme /1. U. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS palyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAITINUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPpyIIaM U Nepruojam.

3nauenue [lepuonnueckoro 3akoHa u Ilepuonuyeckoii CUCTEMbl XMMHUYECKUX 3JIEMEHTOB AJIs
pasButus Hayku U npaktuku. |, 1. Mennenees — yu€HbIl U rpaskIaHUH.

Xumudeckasi cBsi3b. KoBajieHTHast (TIOJIIpHASI U HETIOJISIPHASI) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTD
XUMHUYECKHX 3J1eMeHTOB. MOHHAas CBs3b.

Crenenp okucnenus. OKUCIUTEIbHO--BOCCTAHOBUTENbHbIE peakuuu. [Iponieccs! okucneHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3yueHne 00pas3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3AUMOACHCTBHE THAPOKCHA LINHKA C
pacTBOpaMu KHUCJOT U Liesiouel, IpOBeAeHNe ONbITOB, WUTIOCTPUPYIOLIUX MPUMEPbI OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKLHH (TOpEeHHe, PEaKLUU Pa3JIOKEHUS, COSIUHEHHS).

Mesicnpeomemusie cea3u

Peanusanus MeXIpeAMETHBIX CBA3€EH IIPU U3YYEHUN XUMHH B 8 KJIacCe OCYILIECTBIISAECTCS Yepes
UCTIOJIB30BAHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MTOHATUH, TaK U MOHATUH, SIBISIOIINXCS] CHCTEMHBIMU
1T OTAETbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0ume ecTeCTBEHHO--HAYYHBIE TIOHSATHS: HAYYHBIH (PaKT, THIIOTE3a, TEOPUs, 3aKOH, aHAJIN3, CHHTES,
KJIaccu(pUKaLus, IEPUOANIHOCTb, HAOMIOIEHUE, SKCIIEPUMEHT, MOACITUPOBAHNE, H3MEPEHHE, MOZIEIb,
sIBJICHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIN/, HU30TOIbI, Pa0aKTHBHOCTD,
MOJIEKYJIa, 3JIEKTPHUECKHUI 3apsij, BEIIECTBO, TEJO0, 00BEM, arperaTHOEe COCTOSIHUE BEIECTBA, a3,
¢du3nvyecKkne BEINYHHBI, €IMHULIBI U3MEPEHHs], KOCMOC, TTaHeThl, 3BE311b1, COoHIIE.

Buonorusi: potocunTes, npixanue, duocdepa.

I'eorpadust: atmocdepa, runpochepa, MUHEPAIIbI, TOPHBIE TTOPOIBI, MOJE3HbIE UCKOTIAEMBbIE, TOTLIHUBO,
BOJIHbIE PECYPCHL

9 KUIACC

BemecTBo 1 XUMHYeCKasl peaKiusi

Ilepuoanueckuii 3axon. Ilepuoandeckas cucrema xumMudeckux 3yeMeHTos [[. 1. Menneneesa.
CtpoeHune aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUN CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOAOB, Kajus, KalbLiUsi U UX COEIMHEHUH B COOTBETCTBHUHU C MOJIOJKEHHEM 3JIeMeHTOB B Ileproauyeckoii
CUCTEME U CTPOEHHEM UX aTOMOB.

CtpoeHue BeliecTBa: BUJbl XUMUYECKON CBA3U. THUIBI KPUCTANIMUECKUX PELIETOK, 3aBUCUMOCTD
CBONCTB BEILIECTBA OT THUINA KPUCTAJUIMUECKON PEIIETKH U BUAA XUMUYECKOU CBSI3H.

Knaccupukauus 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIeCTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSILIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX COeMHEHUN, TeHETUUECKasl CBS3b HEOPTaHUYECKUX
BELIECTB.

Knaccnpukanms XuMUIECKUX PEaKIHil [0 Pa3InIHBIM MTPH3HAKaM (TI0 YUCITy B COCTABY
YUACTBYIOLINX B PEAKLIUHU BELIECTB, 0 TEIJIOBOMY 3(dexTy, Mo n3MEeHEeHHIO CTeneHel OKICICHUS
XUMHYECKHUX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YYACTHIO KaTadn3aTopa). JK30- U SJHAOTEPMUUIECKHE
peaxkLuy, TEePMOXUMUYECKUE YPABHEHMUSI.

[Tonsitue o ckopocTu xummuUueckoi peakunu. [ToHsTHE 00 00paTUMBIX U HEOOPATUMBIX XUMHUECKUX
peaxuusax. [IoHsTHE O TOMOreHHBIX U reTeporeHHbIx peakuusx. [lonsatue o katanuse. [lonsaTue o
XUMHUYECKOM paBHOBeCUU. DaKTOPBI, BIUSIOLINE HA CKOPOCTb XUMHUYECKON PeaKLUH U MOJIOKEHNE
XUMHUYECKOIO PaBHOBECHSI.

OKuCINTENbHO-BOCCTAHOBHUTENBHBIE PEAKIINH, SJICKTPOHHBIA OalaHC OKUCITUTEIBbHO-
BOCCTAHOBUTENBbHOH peakiiuu. CocTaBleHHe YPaBHEHUH OKUCINUTENbHO--BOCCTAHOBUTEIBHBIX PEAKLIUN C
UCTIOJIB30BAHUEM METOA HJIEKTPOHHOTO OanaHca.



Teopust 3MEKTPONUTHUECKON TUCCOLMALINN. DIIEKTPOJIUTHI U HEIJIEKTPOIUTEL. KaTHOHBI, aHUOHBI.
MexaHn3M TUCCOLMALIMH BEIIECTB C Pa3INYHBIMI BUJAMH XUMHYeCKOH CBsi3U. CTeneHb JUCCOLMALINH.
CunbHble U crnabble HIEKTPOIIUTHL

Peakuun noHHOrO 0OOMeHa. Y CJIOBUS POTEKAHUS peakuii HOHHOrO OOMEHa, MOJIHbIE U
COKpaIl¢HHbIC HOHHBIE YpaBHEHUs peakiuil. CBONHCTBA KUCIIOT, OCHOBAHUI U COJIEH B CBETE MPEICTABICHUI
00 3JeKTPONUTHYECKOH Auccounanun. KauecTBeHHbIE peakiiy Ha HOHBI. [IoHSATHE O THAPOIN3E COJEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHHE C MOJEIISIMU KPHCTATMUECKNX PEMIETOK HEOPTaHMYECKUX BEIECTB — METAJIOB U
HeMeTaJu1oB (rpaduTa U aiMasa), CJIOKHBIX BEIIeCTB (XJIOpUAa HATPHS ), UCCIIEAOBAHIE 3aBUCIMOCTH
CKOPOCTH XUMHYECKOHN PeakUy OT BO3IEHCTBHSI Pa3INYHBIX (PAaKTOPOB, UCCIIEIOBAHHE
3JIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCa AUCCOLUALIUH KHCIIOT, Lesioueii U cosieit (BO3SMOXKHO
UCTIOJIB30BAHUE BHEO MATEPHAIIOB), MPOBEACHHE OIBITOB, MIUTFOCTPUPYIOLINX MPU3HAKU MPOTEKAHUS
peaxiuii HOHHOTO 0OMeHa (oOpa3oBaHHUe OCaliKa, BbIIeNIEHHE ra3a, 00pa3oBaHUE BObI), OIBITOB,
WLTFOCTPUPYIOIIUX MPUMEPbI OKUCIUTENbHO-BOCCTAHOBHTEIBHBIX PEAKLUH (TOpEeHUE, Peaknu
Pa3JIOKEHUs], COEIUHEHNS ), PACTIO3HABAHNE HEOPTaHIMYECKUX BEIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIINN
HA WOHBI, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTannbl 1 X coeqHHEHUS

OO6wast xapaktepucTika ranoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIE CTETICHN
okucnerns. Ctpoerne u pusnuecKkue CBOMNCTBA MPOCTHIX BEIIECTB — TAJOr€HOB. XUMHUUECKHE CBOHCTBA HA
npuMepe xJopa (B3auMoJeiCcTBrEe C METaJUIaMHi, HeMeTaJuTaMy, Lienodamu). Xioposopopoa. ConsiHas
KHCJIOTA, XUMUYECKHUE CBOHCTBA, MOJy4YeHUE, MPpUMeHeHHe. J{eficTBIe XJiopa U XJIOPOBOAOPOAA HA
OpraHu3M 4YejioBeKa. BaskHel e XI0puabpl U UX HAXOXKIEHHE B TPHPOE.

OO6wast xapakrepucTrka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIE
creneHu okucieHusi. CtpoeHue u GU3NIeCKue CBOHCTBA MPOCTHIX BELIECTB — KMCIOPOIA U CEPBL
ANnoTpornHele MOAU(HUKALNN KUCIOPOa U Cepbl. XUMHUECKHe CBOICTBa cepbl. CepoBOIOPO, CTPOSHHE,
¢dusnyeckne U XuMuueckue cBoiicTBa. OKCHIBI CEphl KaK MPEICTABUTEIHN KUCIOTHBIX OKCHI0B. CepHast
KUCJIOTA, PU3NIECKHE U XUMHIYECKHe CBOMCTBA (00IIMe KaK MPEenCTaBUTENs KJIacca KUCIOT U
cneunpuyeckre). XMMUUECKHE PEAKIUH, JEeKAIHUe B OCHOBE MPOMBILUIEHHOTO CrIOco0a MoTyueH s CePHOM
kuciotsl. [Ipumenenne ceproit kucaoTel. Col CEPHOI KHCIIOTHI, KAUeCTBEHHAS PEAKLHS Ha CyJIb(paT-HOH.
Haxoxnenue cepbl U €€ COeAUHEHUN B IpUpoae. XUMUYECKOE 3arpsiI3HEHNE OKPY KAOLIEH Cpeabl
COEAMHEHUSMH Cepbl (KUCIOTHBIE TOKAH, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
NPEIOTBPALICHHUS.

O0bmas xapaktepuctuka 3aeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE
CTETEeHU OKHUCIICHHUS. A30T, paclpoCTpaHeHHe B IpUpoae, PU3NIECKHUE U XMMUYIECKIE CBOMCTBA.
KpyrosopoT a3ora B mpupoae. AMMHAK, ero GU3nIecKrie 1 XUMUYIECKIE CBOMCTBA, MTONyuYeHHE U
npumMeHerne. Com aMMOHUS, UX (PH3UUECKUE U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTsennas
peakuust Ha MFOHbl aMMOHHMSL. A30THAs! KUCJIOTA, €€ TIoNy4YeHne, pu3nueckue 1 XMMHYeCKHe CBOMCTBA
(oOmme kak mpeACTaBUTENS Klacca KUCIOT U cniermdudeckre). FMicnomb3oBaHHEe HUTPATOB U COJIEH
aMMOHWUSI B KQU€CTBE MUHEPAIbHBIX YA0OpeHHH. XMMUYIECKOE 3arpsiI3HEHHE OKPY KaroIel cpenbl
COEAMHEHUSIMH a30Ta (KUCJIOTHBIE JOXK/IY, 3arpsi3HEHNE BO3/1yXa, MOUBHI U BOI0EMOB). Pocdop,
annotponHble Moaudukauuu dpocdopa, pusudeckue u xumudeckue coiictea. Oxcun dpocdopa (V) u
docdopHas kucaora, puUsndecKkre u XUMHYECKHe CBOICTBa, nmonydenne. Mcnonp3oBanue ¢pocharos B
Ka4eCTBE MHUHEPAIbHBIX YIOOPEHUH.

OO6wmast xapakrepucTrka 31eMeHToB [VA-rpynmbl. OCOGEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
CTENEeHU OKUCIICHUS. Y TJIEpOl, aJUIOTPOIHbIE MOAU(UKALINH, PACIPOCTPAHEHHE B IPUPOE, PH3HUecKre U
xuMHu4eckue coiicta. Ancopbuus. Kpyrosopot yrinepona B npupone. Okcunbl yriepoaa, ux Gpusndeckue
U XUMHYECKHE CBOICTBA, NEHCTBHE HA JKUBbIC OPTaHU3MbI, TIOJYYEHHE U TPUMEHEHHE. DKOJIOTHIECKHE
npolieMbl, CBs3aHHBIE C OkcuaoM yriepoaa (IV), runoresa rinodasbHOro MOTETUICHUST KITNMATa,
NapHUKOBBIN 3 (ekT. YrompHast KUCIOTa U €€ CONU, X (pU3ruecKkne 1 XUMHUYeCKHe CBOHCTBA, OJyYeHHE U
npuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-uoHbL Mcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM X O35IHCTBE.

ITepBoHaua bHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSOUHEHUAX yriepoaa (MeTaH, 5TaH,
STHJIEH, alETHJICH, 3TAHOJI, INIULEPUH, YKCYyCHas Kucyiota). [IpupogHble HCTOUHUKH YIIIeBOJOPOAOB (Yrob,
NPUPOIHBINA ra3, He(Th), IPONYKTHI X NepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.



[TonsiTre 0 OMONOTNYECKH BAXKHBIX BEIECTBAX: XKUPAX, OEJIKaxX, yIIeBOAAaX — U MX POJIU B )KU3HU UEJIOBEKA.
MartepuanbHOe €IUHCTBO OPraHMUYECKUX U HEOPraHUYECKUX COSIUHEHHH.

Kpemunii, ero pusnueckne u XUMHYECKHE CBONCTBA, OJy4eHHE U npuMeHeHne. CoeqnHeHus
kpemHus B ipupone. O0mue npeacrasienus o6 okcuae kpemuaus (IV) u kpemaneBoit kucnore. CHIMKATHI,
UX UCTIOJNB30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH. BaykHeHne cTpouTeabHbIe MAaTEpHAIIbI: KEpAMHKA,
CTEKJIO, IIeMeHT, OeTOH, Jkene300eToH. [IpobieMbl 0€30macHOro UCMONIB30BAHUS CTPOUTENIbHBIX MATEPHUATIOB
B MOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepuMenm:

u3yueHne o0pa3oB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHONM KHUCJIOTHI, POBEACHNE
KAa4eCTBEHHBIX PEAKIIMIA Ha XJIOPUA-UOHBI U HAOIIOIEHUE MPU3HAKOB UX MPOTEKAHMUS, OIBITHI, OTPAKAIOIINE
¢dusnyeckre U XUMHYECKHE CBOMCTBA raJIOr€HOB M UX COCIUHEHUH (BO3MOKHO HCIIOIb30BAaHUE
BUICOMATEPHAJIOB), O3HAKOMJICHHE C 00pa3iamMu XJIOPUIOB (TaJOreHUI0B), O3HAKOMIICHHE ¢ 00pa3amMu
Cephl U €€ COCAMHEHUSIMH (BO3MOKHO UCIIOIb30BAaHUE BUAEOMATEPHAIIOB), HAOMIOJEHHE MTpoLiecca
0oOyrJIMBaHUs caxapa Ioj AeHCTBUEM KOHLEHTPHUPOBAHHON CEPHON KUCIIOTBI, M3YYEHNUE X UMHUECKUX
CBOWCTB pa30aBIeHHON CEpHON KHUCIIOTHI, MPOBEACHNE KAUeCTBEHHON PeaKkIy Ha CyJIb(aT-uoH U
HaOJr0IeHUE TIPH3HAKa €€ MPOTEKaHUs, 03HAKOMJICHHE ¢ (PH3UUECKUMHE CBOMCTBAMU a30Ta, pocdopa u ux
COeAMHEHU (BO3MOXKHO UCTIOIB30BAHIE BHAEOMATEPHAIIOB), 00pa3LaMi a30THBIX U PochHOpPHBIX
ynoOpeHuil, monyueHue, CoOnpaHue, pacro3HaBaHUE M U3YUYEHHE CBOMCTB aMMHAaKa, POBEIEHUE
Ka4eCTBEHHBIX PEAKIIM HA HOH aMMOHUS B (pocaT-noH U U3ydeHHE PU3HAKOB UX MPOTEKAHUS,
B3aUMOJIEHICTBHE KOHIIEHTPHUPOBAHHOHN a30THON KHUCJIOTHI C MeNIbIO (BO3MOYKHO HCITOJIb30BAHHE
BU/IEOMATEPHAJIOB), N3YUYEHHE MOZIEIeH KPUCTAUNTMIECKUX PEIIETOK anMasa, rpadura, Qpysnepena,
O3HAKOMJIEHHE C MTPOLIECCOM aACOPOLIIH PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
NPOTHBOra3a, NOJy4YeHHe, COOMpaHue, PacliO3HABAHUE U U3YUYEHUE CBOIMCTB YIIIEKHCIIOrO ra3a, MPOBEIeHUE
KAa4eCTBEHHBIX PEAKIIM HA KapOOHAT U CHIIMKAT-UOHBI M U3yYeHHE MPU3HAKOB UX MPOTEKAHUS,
O3HAKOMJIEHHE C MPOAYKLHEN CUIIMKATHON MPOMBIIIIEHHOCTH, peLIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BaxkHenme HeMeTasuibl U UX COEAUHECHHUS .

MeTtanabl 1 UX COeIHHEHHS

OO0wast XapakTepPUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH X TIOJOXKEHHUS B
[lepuoandeckoit cucreme xumuueckux 3aeMeHToB [, Y. Menaeneesa u crpoeHus aroMoB. CTpoeHHe
MeTaJlI0B. MeTaluueckasl CBsI3b U METAJUIMUECKasl KPUCTAIINYECKasl peIl€TKa. DIEeKTPOXUMUUECKUN psif
HanpsDKeHUH MeTauioB. @U3NUecKue U XMMUYECKHEe CBOMCTBA MeTaiuioB. O01Iie crocoObl MOMyYeHHsI
MeTasuioB. [ToHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3aLTUTHI HX OT Koppo3un. CIiassl (CTalb,
YyTVH, JIOPATIOMUHHNA, OPOH3a) M UX MPUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.

[Ilenounsie meTasbl: nojoxeHue B [lepnoanyeckoil cucreme xumuieckux 3jaeMeHTos 1. M.
MeHnieneeBa, CTPOSHUE UX aTOMOB, HAXOXIeHHE B pupoae. Pu3nueckue 1 XMMUYeCKUe CBONUCTBA (Ha
npuMepe HaTpust U Kaiust). OKCUabl U THAPOKCUABI HATPpHA U Kanus. [[puMeHeHHe eOYHbIX METaJUIOB U
WX COEAUHEHMI.

[I{enouHO3eMeNnbHBIE METAUIBI MATHUH U KaibLui: nojoxeHue B [lepuonnueckorii cucreme
xumudeckux 3yeMeHToB . 1. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXXACHUE B pupoae. Pusndeckue u
XUMHYECKHE CBOMCTBA MarHus M Kajblus. BakHelmne coennHeHnst Kanblyst (OKCHI, THAPOKCUA, COJIH).
JKécTkocTh BOIBI U CIIOCOOBI €€ YCTPaHEHMSI.

AmomuHuit: nonoxxenue B [lepuonndeckoii cucteme xumudeckux sneMeHTos [[. 1. Menneneesa,
CTPOEHHE aTOMa, HaXOKACHHE B pupone. Pu3ndeckue 1 XUMHUECKHE CBOMCTBA aMFOMUHMS. AM(pOTEpHbIE
CBOICTBA OKCHA U THAPOKCUA AJTFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoii cucreme xumuueckux 3emMeHToB /. M. Menneneesa,
CTpOEHHE aTOMa, HaXOXAeHHe B pupoae. Pusndeckue U XUMUUECKHUe CBOiCcTBa xkene3a. OKCUbI,
ruapokcunbl u comn xenesa (1) u skenesa (111), mx cocTas, CBOWCTBA U MOTyYSHHE.

Xumuueckuii IKCnepuUMeHm:

O3HaKOMJIEHHE ¢ 00pa3iaMy METaJUIOB U CIUIABOB, UX (PM3MUECKUMH CBOMCTBAMH, U3yUEHHUE
Pe3yJIbTaTOB KOPPO3HH METAJIOB (BO3MOXKHO UCTIOJb30BAHNE BUACOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJIEHCTBHS OKCH/IA KAJIbLIUSI U HATPHUSI C BOIOH (BO3MOYKHO MCIIOJIb30BAHHE BUAEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOWCTB JKECTKOW BOJIBI, TIPOIIECCa TOPEHHMS XKelle3a B KUCIOpOoe (BO3MOXKHO HCIIOIb30BAHUE
BU/IEOMATEPHAJIOB), IPU3HAKOB MMPOTEKAHNUS KAYECTBEHHBIX PEAKIIMA HA HOHBI: MArHUSI, KaJIbIIHA,
amoMuHus, nuHKa, xkenesa (1) u sxenesa (I11), menu (1), HaOnroAeHUE U OMHUCAHKE TIPOIIECCOB



OKpAIIMBAHUS TUIAMEHH HOHAMU HATPUS, KaJIUS U KAJIbLHs (BO3MOXKHO HCIIOJIb30BAaHIE BUAEOMATEPHAJIOB),
uccienoBaHne aM(pOTEPHBIX CBONWCTB TMAPOKCHIA aFOMHHHUS U THAPOKCHIA LINHKA, PEIIEHUE
SKCIEPUMEHTANIBHBIX 3aj1a4 110 TeMe «BakHellne MeTasuibl U UX COeANHEHUSD).

XuMHus M OKpYyRamoIas cpeaa

BemmecTsa u Matepuansl B IOBCEHEBHOM KU3HU UenoBeka. bezonacHoe Ucnoab30BaHue BEIECTB U
XUMHYECKUX peakuuii B OpiTy. IlepBas moMoLIs MPU XUMHUYECKUX OJKOraX U OTPABJICHUSIX.

XUMHUUECKOE 3arpsI3sHEHUE OKPY KaKoLIel cpepl (penebHast JOMyCTHMAast KOHLEHTPALHs BEIECTB
nanee — [1/1IK). Pojib XUMUUM B peIIEeHUH 3KOJIOTHYECKUX TTPOOIIeM.

Xumuueckuii IKCnepuMenm:

u3yueHne o0pa3oB MaTepPHAIOB (CTEKJIO, CIUIABBI METAJUIOB, OJUMEPHBIE MATEPHAJIBI).

Mesrcnpeomemmnie céssu

Peanusanus MeXIpeaAMETHBIX CBA3EH IPU U3YUYEHUH XUMUHU B 9 KJIacCe OCYLIECTBIISAETCS Yepes
UCTIOJIB30BAHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHSITHUH, TAK U TIOHATHH, SIBIFOLIUXCS CUCTEMHBIMHU
11l OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0ume ecTeCTBEHHO-HAYYHbIE TOHATHS. HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3,
KJIaccu(p UKL, TEPHOANIHOCTD, HAOIOIEHUE, SKCIIEPUMEHT, MOICITUPOBAHNE, H3MEPEHHE, MOZEIb,
SIBJIEHHE, TTAPHUKOBBIHN 3((EKT, TEXHOJIOTHsI, MATEPUATBI.

®dusnka: MaTepusl, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIN/, U30TOIBI, Pa0aKTHBHOCTD,
MOJIEKYJIa, SJIEKTPHUECKUI 3apsi, MPOBOAHUKH, OJYIPOBOIHUKH, TUIEKTPUKH, (POTOIIEMEHT, BEIIECTRO,
TeNo, 00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, PACTBOP, PACTBOPUMOCTD, KPUCTAITUYECKAS PELIETKA,
CIUIaBbl, (PU3NIECKHUE BEJIUIHHBI, €AHHULBI U3MEPEHHSI, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3IHI,
Connue.

buonorus: ¢porocunTes, npixanue, buochepa, 3KoCUCTEMA, MUHEPAJIbHBIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTaTEJIbHbIE BELIECTBA.

I'eorpadust: atmocdepa, runpochepa, MUHEPAIIbI, TOPHBIE TTOPOIBI, MOJIE3HbIE UCKOTIAEMBbIE, TOTLIHUBO,
BOJ/IHbIE PECYPCHI.

IUTAHHUPYEMBIE PE3YJ/IbTAThI OCBOEHHUA ITPOI'PAMMGBI 110 XHMHH HA YPOBHE
OCHOBHOI'O OBLIEI'O OFPA30BAHHUA

JIMUHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MPOrPaMMBbI OCHOBHOT'O 001IIero o0pa3oBaHUsl JOCTHTAIOTCS B
xo7ie 00yUeHUs] XUMHUH B €IMHCTBE YUeOHON M BOCIIUTATENIbHON AEATEIBHOCTH B COOTBETCTBHHU C
TPaAULIMOHHBIMU POCCUHCKHUMU COLIMOKYJIBTYPHBIMU U AYXOBHO-HPAaBCTBEHHBIMU [IEHHOCTSIMU, IPUHATBIMU
B OOIIIECTBE MMPAaBIJIAMH U HOPMAaMH TIOBEACHHUS M CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS
U COLMATTM3AINN O0YYarOIIUXCS.

JIMYHOCTHBIE Pe3yIbTaThl OTPAKAIOT FTOTOBHOCTh OOYYAIOIINXCSA PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMHI U pacIliUpeHHe OIbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YaCTH:

1) naTpHOTHYECKOro BOCIIUTAHUS

LIEHHOCTHOT'O OTHOLLIEHHS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HaCEeNHIO,
MOHMMAHHS 3HAYEHUSI XUMUYECKON HAyKU B JKU3HH COBPEMEHHOTO 00IIeCTBa, CIIOCOOHOCTH BIIAETh
JIOCTOBEPHOUN HH(pOpPMAIUEH O ePeOBbIX JOCTHKEHHUSIX U OTKPBITHSIX MUPOBOH M OTEUECTBEHHOU XUMHUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUAX 00 yCTPOHCTBE MUpPa U OOIIECTBA;

2) rpaAaHCKOr0 BOCIIUTAHUS:

MPECTaBJICHUs] O COLUAIbHBIX HOPMax U MPaBUIax MEKJINYHOCTHBIX OTHOLIEHU B KOJIJIEKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HON, Y4eOHO-HCCIIeIOBATEIBCKOM, TBOPUECKOM
U IPYTUX BHIAX AESTEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HONH COBMECTHOH NESTETbHOCTH MPH BBITTOJIHEHUH
yueOHBIX, TIO3HABATENIbHBIX 3a/1a4, BBITOJHEHHH XUMUYECKUX SKCIIEPUMEHTOB, CO3AaHUN YIEOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIH B MPOLIECCE 3TOH yueOHOH NesTeNbHOCTH,
rOTOBHOCTH OLIEHHUBATh CBOE MTOBEACHNE U NOCTYNKH CBOMX TOBAapHIIEH C MO3ULIMKM HPAaBCTBEHHBIX U
MIPaBOBbIX HOPM C Y4ETOM OCO3HAHMs MOCJIEACTBUIN MOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHYECKHUE MPEACTABIEHNUS O BELIECTBE U XUMUYECKON peakiiy, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIOLINE OCHOBY JUJISl IOHUMAaHUs CYLTHOCTU HAYyYHOU
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KapTUHBI MUPA, TIPEICTABIEHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJIbI, B3AUMOCBS35IX
4eJioBeKa ¢ MPUPOJHON cpenoil, O posiu XMMHUH B TO3HAHUH STHUX 3aKOHOMEPHOCTEH],

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYeHUE HOBBIX 3HAHUH 1O XUMUH, HEOOX OTUMbIe
1151 OOBSICHEHUST HA0JIF0JaeMBIX TIPOLIECCOB U SIBJICHUH, MO3HABATEIBHOMN, HHPOPMALIMOHHON U
YUTATENbCKON KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOATENBHOMN paboThl ¢ yueOHBIMU TEKCTAMH,
CTIPaBOYHOMN JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEICTBAMH HH(POPMALIMOHHBIX TEXHOJIOT U,

UHTEpeC K OOYUEHHIO U MO3HAHUIO, JIIOOO3HATENbHOCTD, TOTOBHOCTD U CIIOCOOHOCTD K
caMo00pPa30BaHMIO, MPOEKTHON U UCCIIEIOBATENLCKON eI TEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBJICHHOCTH U YPOBHs 00yUeHUs B JaJIbHEHIIEM,

4) popmupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3I0pOBBIN 00pa3 KU3HHU, OCO3HAHME TIOCICACTBUN U HEMPUATHE BPEIHBIX IPUBBIYEK (yIOTPEOIeHHS
AJIKOTOJIsI, HAPKOTHUKOB, KyPEHHs1), HeOOXOMUMOCTH COOJIFOICHHS MPaBUJI O€30MaCHOCTH MPU OOpAIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U PEAIbHOM *KHU3HH;

S) TpyaoBoro BocnuTaHusi:

UHTEPEC K MPAKTUIECKOMY U3yUEHUIO podeccuii u Tpyaa pa3aInyHOro pojaa, yBaXXEHUE K TPYAY U
pe3yJbTaTaM TPYAOBOH JeATENbHOCTH, B TOM YHCJIE€ HA OCHOBE MPHUMEHEHHs IPEAMETHBIX 3HaAHUMN MO
XUMHH, OCO3HAHHBIA BIOOpP HHAUBUYAITbHON TPACKTOPHH MPOAOIDKEHUST 00Pa30BaHUs C YUETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEUTHOH
npodeCCHOHATBHON NEATEbHOCTH B Pa3BUTH HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aaTHPOBATHCS B
npodeccnoHaIbHOH cpene;

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH 1es1eco00pa3Hoe OTHOLIECHUE K PUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE €&
CYIIECTBOBAHMSI, TOHUMaHHE [IECHHOCTH 3I0POBOT0 U 0e30MmacHoro obpasa KU3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PH3UUECKOMY H IICUXUYECKOMY 3[JOPOBBIO, OCO3HAHHE LIEHHOCTH COOIIOEHHSI
npaBui OE30MacHOr0 MOBEACHUS IIPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYALUSIX, YIPOXKAIOIIHNX 310POBBIO
U JKU3HH JEOACH,

CHOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJTydaeMble IPU U3YYSHUN XUMUH, IJIS1 PEIIeHUs 3a/1a4,
CBSI3aHHBIX C OKPY>KaOILIEe NPUPONAHON CPENOH, AJIs MOBBILIEHUS YPOBHS 3KOJOTHYECKON KYJIbTYpBI,
OCO3HaHMS IJI00ATBHOTO XapakTepa KOJOTHYECKUX MPoOJIeM U MyTel UX PeLIeHUs] TOCPEICTBOM METOIOB
XUMUH, SKOJIOTHYECKOIO MBILIEHUs], YMEHHsI pYKOBOJCTBOBATbCSI UM B [TO3HABATENBLHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOMN MPaKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHbIX Pe3yJIbTaTOB BRIACISIOT 3HAYUMBIE 111 JOPMHPOBAHUS MUPOBO33PEHHS
oOIeHayYHbIE TIOHATHS (3aKOH, TEOPHsL, PUHIINIL, TUIIOTE3a, (PakT, cUcTeMa, MPOLECC, SKCIIEPHUMEHT U
APyroe.), KOTOPBIE HCIOMB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaX U MO3BOJISIFOT HA OCHOBE
3HaHUH U3 3TUX NPEAMETOB (POPMUPOBATH MPENCTABIEHHE O LIEJOCTHON HAYYHON KapTUHE MHUpPa, U
yYHHBEpCaJIbHbIe YueOHbIe NeHCTBU (TO3HABATENbHbIE, KOMMYHHKATUBHBIC, PETYJIATUBHBIC), KOTOPBIE
obecrieunBarOT HOPMHUPOBAHIE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHHIO M OCYIIECTBIEHHIO
y4eOHOU eATETbHOCTH.

ITo3naBaTenbHbIE YHHBePcAIbHBbIE YUeOHbIe 1eHCTBHUS

ba3oBble joruueckue 1eHCTBUSA:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILLIJIEHHS] P OCBOEHUH 3HAHUI: pacKpbIBaTh CMBICI
XUMHYECKUX TOHATUH (BBIAEIATh X XapaKTePHbIE MPU3HAKH, YCTAHABINBATH B3AMMOCBSI3b C IPYTUMHU
MOHSATHSIMH)), HCTIOJIb30BAaTh MOHATHUS JIs1 OOBSCHEHUSI OTAENBbHBIX (DAKTOB M SIBJICHHI, BBIOMPATh OCHOBAHUS
U KPUTEPUH TSI KJIaCCH(PUKAINN XUMHUECKHX BEIIECTB M XUMHUYECKUX PEAKLUH, YCTaHABIUBATh
NPUYIHHHO-CJIECTBEHHBIE CBS3U MEKAY OOBEKTAMHU U3YYEHUs, CTPOUTH JIOTHUECKUE PACCY KICHHS
(MHOYKTUBHBIC, IeAYKTUBHBIC, 10 AHAJIOTHH), IEJIaTh BBIBOJIBI U 3aKIIFOUEHUS,

yMEHHE IPUMEHSTh B IPOLIECCE MO3HAHMS MOHATHUS (ITPEIMETHbIE U METAIIPEAMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIEIH, UCTIOJIb3YEMbIE B XUMHH, IPEOOPa30BbIBATDH IIUPOKO PUMEHSIEMBIC B
XUMHH MOJIEJIbHBIC TIPEACTABICHUS — XUMUYECKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYeCKast fopMyia 1
ypaBHEHHE XMMUYECKON peaKkIui — MPHU PEIIeHUH yueOHO-TI03HABATENbHBIX 33124, C YUETOM 3THX
MOJZIENIbHBIX MPENCTABICHUH BBISBIATD U XapaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB



— XUMHYECKUX BELIECTB M XUMHUYECKUX PEAKLNH, BBISIBIIATH OOIINE 3aKOHOMEPHOCTH, TPHUNHHO-
CJIEZICTBEHHBIE CBSI3U M ITPOTHUBOPEUHS B M3Y4aE€MBIX IPOLIECCAX U SBJICHHSX.

Ba3oBble nccnenoBareibCKue JeHCTBUS !

YMEHHE HCIIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
Ka4eCTBE OCHOBBI JUIsI (POPMHUPOBAHHSI TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BbICKa3bIBAEMBIX CYKICHUI;

npuodpeTeHne ONbITa MO MIAHWPOBAHUIO, OPTAHU3ALNHU U IPOBENCHUI0 YICHUIECKIX
SKCIIEPUMEHTOB, YMEHHE HaOIOIaTh 32 XOIOM MPOLIECCa, CAMOCTOSITEIIbHO IPOTHO3UPOBATE €T0 PE3YJIbTAT,
¢bopmyarpoBaTh 000OIIEHHUS 1 BBIBOJBI IO PE3YJIBTATAM MPOBEAEHHOTO OIBITA, UCCIESIOBAHUS, COCTABIISATD
OTYET O MPOAETaHHOH padore.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOMPaTh, aHATU3UPOBATh M HHTEPIPETHPOBATH HH(POPMALIUIO PAa3IMYHBIX BHIOB U (GOpM
NPEACTABICHUS, TTIOIYYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOYJIIPHAS JTUTEPATYPA X UMHYECKOTO
CoZepKaHusl, CIIPaBOYHbIE TOCOOHs, pecypchl MIHTepHETA), KPUTUYECKH OLICHUBAThH MPOTUBOPEUNBYIO U
HEIOCTOBEPHYIO WH(POPMAIIHIO,

YMEHHE IPUMEHSTh PAa3JIMYHbIE METOABI M 3aITPOCHI IPU TIOUCKE M 0TOOpe MHPOPMALTHH U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAUMBIX JUJIsl BHITIOJHEHUS Y4€OHBIX U TO3HABATEIBHBIX 3374
OTIPENeIEHHOrO THIA, TPHOOPETEHHE OMbITa B O0JIACTH UCTIOIB30BaHUS HH)OPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIA/IEHHE KYJIbTYPOH aKTHBHOTO HCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX
CHCTEM, CAMOCTOATENBHO BBIOMPATh ONTUMANIbHYIO (POPMY MpeacTaBieHHst HHPOPMALIUH U
WLTFOCTPUPOBATH pPeLIaeMble 3aa41 HECTIOKHBIMHU CXeMaMH, TUarpaMMamMu, Ipyrumu GopMamu rpaduku u
X KOMOMHAIUSIMH;

YMEHHUE HCIIONIb30BaTh U AaHATM3UPOBATh B IpoIiecce yIeOHON U HCCIIeIOBATENbCKON eI TeTbHOCTH
UH(OPMALIUIO O BIMSIHUN MPOMBIIIJIEHHOCTH, CEIbCKOTO XO35HCTBA U TPAHCIIOPTA Ha COCTOSIHNE
OKpY>KaroIer NpUPOIHON CPeabl.

KomMyHHKATHBHBIE YHHBepPCAJbHbIE YUeOHbIEe el CTBHA:

YMEHHS 331aBaTh BOMPOCHI (B X0/1€ AUaIora u (Min) IUCKYCCHH) MO CYIECTBY O0CYKIaeMOH TeMBl,
(bopMyIHPOBATH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBITIOJHEHUS TIPEASIOKEHHON 3a/1a4H;

YMEHHUS IPEACTABIISTD MOJyYeHHBIE PE3YJIbTaThl TO3HABATEIBHOMN NESTEIbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaxX; A€JIaTh MPE3CHTALNIO PE3YIbTATOB BBITIOIHEHUS X UMHUUECKOTO HKCIIEPUMEHTA
(mabopatopHoro ombita, 1abOPaTOPHON PadOTHI IO UCCIIEOBAHIIO CBOWCTB BEIIECTB, YI4eOHOTO MPOEKTA),

yYMEHHUs1 y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATENLHON U
HCCIIEIOBATEIILCKON AEATENIbHOCTH MPH PEIICHHUH BO3HUKAIOIINX MPOOIeM Ha OCHOBE yuéTa 00X
HMHTEPECOB M COTJIACOBaHMS MO3UIUHN (00CyKaeHNs1, 0OOMEH MHEHHSIMU, «MO3TOBBIE IITYPMBbI», KOOPIHHALHS
COBMECTHBIX ICHCTBUI, ONpeNneIeHne KPUTEPUEB 110 OLIEHKE KaueCTBA BBITIOJHEHHOH PaboThI U IpyTHe).

PeryasiTuBHbIe yHHBepCAJbHbIE YUeOHbIE NeHCTBHA:

YMEHHE CAMOCTOSITENIbHO ONPENENATh LEJIU eI TeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATH U MPH HEOOXOANMMOCTH KOPPEKTHPOBATE CBOKO ACSATENbHOCTD, BRIOMPAaTh Hanbosee
s¢pexTuBHBIC CIOCOOBI peleHus] y4eOHBIX 1 TTO3HABATENBbHBIX 337a4, CAMOCTOSITEIbHO COCTABIIATD WJIH
KOPPEKTUPOBATh NPEAJIOKEHHBIN AITOPUTM IEHCTBUI NPU BBIOJIHEHUH 3a1aHUH C Y4ETOM MOJTYYEHHUs
HOBBIX 3HaHHUH 00 U3yyaeMbIX 0OBEKTaX — BEIIECTBAX U PEAKLUSIX, OLEHHBATH COOTBETCTBHE ITOJYYEHHOTO
pe3yJbTaTa 3asiBJICHHON LeJTH, YMEHHE HCIIOJIb30BaTh U AHAITM3UPOBATh KOHTEKCTHL, MIpeiaraéMble B
YCJIOBUM 3aJaHUI.

HNPEJMETHBIE PE3YJbBTATBI

B cocraBe mpeaMeTHBIX Pe3yJIbTaTOB 110 OCBOCHUIO 00S3aTENIbHOTO COMNEPKAHUS, YCTAHOBICHHOTO
naHHOU (enepanbHON padoueil mpoOrpaMMOi, BBIIEISIFOT, OCBOSHHbIE OOYYAIOIIIMMHUCS HAYYHBIC 3HAHMSI,
YMEHHUS U CIIOCOOBI ASHCTBUH, crierupuyecKue sl IPeAMETHON 001acTu « XUMUST», BUIBI IEATETbHOCTH
IO TIOJIYYE€HUIO HOBOT'O 3HAHMS, €r0 HHTEPIPETALMU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3ITUYHBIX
yueOHBIX U HOBBIX CHTYaLIUsX.

K xoH1y oOyuenus B 8 kiacce npeqMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE AOJKHBI OTPAKATh
cpOPMHPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

®  PACKPBIBATb CMBICJ OCHOBHBIX XUMHYECKHUX TIOHSITHHA: aTOM, MOJIEKYJIA, XUMHYECKUI 3JIEMEHT,

MPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOAHASI U HEOIMHOPOIHAS ), BAJIEHTHOCTD,
OTHOCHTEJIbHASI aTOMHAsI U MOJICKYJIIPHAst Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBast IOJIl XUMHUYECKOT'0 3JIEMEHTA B COCAMHEHUH, MOJIIPHBIA 00BEM, OKCHII, KUCIIOTA,



OCHOBAHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKAsT PEaKLIHs],
KJIaCCU(UKALIUS PEAKIUI: PeaKIIMH COSAMHEHUS, PEAKIINH PA3JIOKEHHS, PEAKLIUU 3aMELCHHUS,
peakuy 0OMeHa, 3K30- U SHAOTEPMUUECKHE PEaKINH, TETIOBOH 3(h(PeKT peakuuu, sapo aToMa,
3JIEKTPOHHBIN CJION aTOMa, aTOMHAasi OpOUTAIb, pAANYC aTOMA, XUMHUYECKas! CBSI3b, MOJIIPHAS U
HETIOJISIPHAst KOBAJICHTHASI CBSA3b, NOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBast OJIs
BelecTBa (MPOLIEHTHAS] KOHIIGHTPALHsI) B PaCTBOPE;

WLTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX MMOHATUH M MPUMEHSITh STH MTOHITHUS TIPU
ONHCAHWH BEIIECTB U UX MPEBPAILCHUH,

UCTIOJIB30BATh XUMHUUECKYIO0 CUMBOJIMKY JJISl COCTaBIEHHs (POPMYJT BEINECTB M ypaBHEHUN
XUMUYECKUX PEaKLU;

OTPENeNATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTETIEHb OKUCICHUS
3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, TPUHAUICKHOCTh BEIIECTB K ONPENeIEHHOMY KIIAcCy
coeanHeHui o Gopmynam, BUJ XUMHUYECKOH CBSA3H (KOBAJICHTHAS 1 NOHHAS) B HEOPTAaHUUECKUX
COCAMHEHUSX;

packpsiBaTh cMbIcl [lepuoauueckoro 3akona . 1. MeHnneneesa: AeMOHCTPUPOBATE MIOHUMAHHUE
NEPUOTUIECKOI 3aBHICUMOCTH CBOHCTB XUMHUYECKHUX 3JIEMEHTOB OT UX TTOJIOKEHHS B
[Tepronnueckoii cucTeMe, 3aKOHOB COXPAaHEHHsI MaCChI BELIECTB, TOCTOSTHCTBA COCTABA, ATOMHO--
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTapo;

OIHCHIBATH U XapaKTepru3oBaTh Tabmuunyto Gopmy Ileproanyeckol CHCTEMbl XUMUYECKHX
3JIEMEHTOB: Pa3JIN4aTh MOHATH «riaBHas noArpymnmna (A-rpynmna)» u «mnodounas noarpynmna (b-
TpyIIa)», Majble U OONbLINE EPUOBL, COOTHOCHTb 0003HAUEHHS, KOTOPbIE UMEIOTCS B TaOIHIIe
«ITepuoauueckas cucrema XuMH4eCKUx 371eMeHTOB [[. 1. MeHnneneeBa» ¢ YMCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsin siapa, odiiee
YHCJIO 3JIEKTPOHOB U PaCHpeAeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATh XUMUYECKHE SJIEMEHTDI, HEOPTaHUUECKUE BELIECTBA, X UMUYECKHUE PEaKLIUU
(TI0 YMCIy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P eKTy);
XapaKkTepPU30BaTh (OMHUCHIBATE) OOLINE XMMUYECKHE CBONWCTBA BELIECTB PA3JINYHBIX KIACCOB,
MOATBEPKIAsk OIMMMCAHNE TIPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKHX
peaxkuuii,

MPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX KAUE€CTBEHHOT'O COCTaBa, BO3MOJKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX,

BBIYUCIISITE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MacChl BEIECTB, MACCOBYIO JIOJIFO
XUMHYECKOTO 3JIEMEHTa 1o (OpMyJie COSTUHEHNs, MACCOBYIO JIONIO BEILIECTBA B PACTBOPE,
MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMHUUECKOH PEaKLINY;

NPUMEHSITh OCHOBHBIE OTIEPALIH MBICIUTEIBHON NeSITeIbHOCTH — aHAJIN3 U CHHTE3, CPABHEHHE,
o0o01enne, CUCTEMATH3AIHIO, KJIaCCU(DHUKAIMIO, BhISIBIIEHUE IPUIUHHO--CJICACTBEHHBIX CBSI3EH —
TS U3YUEHHSI CBOMCTB BEIECTB M XMMHUYECKUX PEAKIUi, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUS — HAOJIOIeHNE, U3MEPEHUE, MOJIEINPOBAHUE, SKCIIEPUMEHT (peasIbHbIA 1 MbICIICHHBIH);
CJIEZI0BATH MPABHJIAM ITOJIb30BAHUS XUMHUECKON NOCYION U TaOOpaTOpHBIM O0OPYIOBAaHUEM, &
TAKKe MMPaBHIaM OOpaIeHHsI ¢ BEIIECTBAMH B COOTBETCTBHUHU C HHCTPYKIMSMH 11O BBITTOJIHEHHIO
71a00paTOPHBIX X UMHUYECKHX OMBITOB MO MOJYYEHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(BOIOpOAA U KHCIOPO/a), MPUTOTOBJIEHUIO PACTBOPOB C ONMPEAEIEHHON MAaCCOBOM AOJeH
PacTBOPEHHOTO BEIECTBA, TUIAHUPOBATh U IPOBOAUTH XUMHUYECKHUE SKCTIEPHUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIENOUYEH U KUCIOT C IOMOIIBI0 HHIUKATOPOB (JIAKMYC,
¢beHondranenH, METUIOPAHXK U APYTHE).

K koH1y o0yuenns B 9 kiacce npeIMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE TOJKHBI OTPAXKaTh
cpOPMHPOBAHHOCTD Y OOYHAFOIIUXCS YMEHUH:

PacKpbIBATb CMBICJI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTUOH, aHUOH, ITPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULIATEIbHOCTD, CTEIEHb OKUCIICHUS], XUMUYECKasl PEaKLUsl, XUMUYECKas CBA3b,
TEIUIOBOM 3P PEeKT peakuu, MOJIb, MOJISIPHBIA O0BEM, PACTBOP, JIEKTPOIUTHI, HEJIEKTPOJIHUTEI,
3JIEKTPOINTUIECKAs TUCCOLMALINS, PEAKIIMY HOHHOTO OOMEHa, KaTalIN3aTop, XMMUIECKOe
paBHOBECHE, OOpaTHMbIe U HEOOPATHUMBbIE PEAKIINH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIIH,



OKHCITUTEIb, BOCCTAHOBHUTEIb, OKHCICHHE 1 BOCCTAHOBIIEHHE, AJTIOTPOIHS, aM(pOTEPHOCTb,
XUMHYECKasi CBsA3b (KOBAJIGHTHAsI, MOHHAS, METAJUTMYECKast), KPUCTAIUTHYECKAsl PEIETKA, KOPPO3HSI
METaJUIOB, CIIJIABbIL, CKOPOCTb XMMUYECKON peaKkLuy, IpeaeapHo aonyctumas konuentpauus [IJIK
BEIIIECTBA,

WLTFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHYECKUX MTOHATUH W MPUMEHSITh STH MTOHITHUS TIPU
OMHCAHWH BEIIECTB U UX MPEBPAILCHUH,

UCTIOJIB30BATh XUMHUUECKYIO0 CUMBOJIMKY JJISl COCTaBIEHHs (POPMYJT BEINECTB M yPaBHEHUN
XUMUYECKUX PEaKLU;

OTPENeNATh BAIEHTHOCTD U CTENEHb OKUCICHUS! XUMHUYECKUX 3JIEMEHTOB B COSTUHEHHSIX
PA3JIMYHOTO COCTABA, MPUHAJICIKHOCTD BELIECTB K ONPEACTIEHHOMY KJIACCY COSIMHEHUH 110
dbopmynaM, BUA XUMHUYECKOH CBsI3U (KOBAJIECHTHAsI, HOHHAS, METAJIMYECKAs) B HEOPTaHIMYECKUX
COEAMHEHUSX, 3apsi/l HOHA [0 XUMHUYECKON (OopMyJie, XapakTep Cpeibl B BOAHBIX PACTBOpPax
HEOPraHMYECKUX COCOMHEHUH, TUI KPUCTAIUIMIECKOH PEIIETKN KOHKPETHOTO BELIECTBA,
packpsiBaTh cMbIch [lepuoauueckoro 3akona /. 1. MeHnneneesa u A€MOHCTPUPOBATH €0
NOHMMAaHHE: OMUCHIBATD M XapaKTepU30BaTh TabnnuHy0 Gopmy [leproamueckoii cucTeMbl
XUMHYECKUX 3JIEMEHTOB: Pa3IyaTh MOHATHUS «TJIaBHAsS nmoarpynna (A-rpymnmna)» u «moooyHast
noarpymnna (b-rpyrmma)y», Mansie 1 OONbLINE MEPUOBI, COOTHOCHTb O003HAUEHHSI, KOTOpPbIE
UMEIOTCS B IEPUOJUYECKON TabuIle, C YUCIOBBIMHU XapaKTePUCTUKAMHU CTPOSHHS ATOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB H 3apsij sapa, 00IIee YUCIIO JIEKTPOHOB U pacIpeaesieHHe UX 10
3JIEKTPOHHBIM CJIOSIM), OOBSCHATD O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB U HX
COEAMHEHUH B MpeeNax MajibIX EPHOOB U TJIABHBIX NOATPYIII C yUETOM CTPOCHUS HX aTOMOB,;
KJIACCU(UIIUPOBATh XUMUYECKHE 3JIEMEHThI, HEOPTaHIMYECKHE BEIIECTBA, XUMUUECKUE PEAKIIIH
(TI0 YMCIy U COCTaBY YYaCTBYIOIINX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P eKTy, IO H3MEHEHHIO
CTETIEeHEeH OKHCIICHUS] XUMHUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CrIEIU(PUISCKUE XUMUIECKHE CBOWCTBA TIPOCTHIX U
CJIOJKHBIX BEIECTB, MOATBEPKIasi ONMMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN
COOTBETCTBYIOIINX XMMUYECKHX PEAKIHUA;

COCTABJIATH YPABHEHUS 3JIEKTPOJUTHUECKON AUCCOLUALIUH KHCIIOT, LIEJIOUeii U COJIeH, MOJTHBIE 1
COKpAIIEHHBIC YPABHEHUS PEaKIil HOHHOTO 0OMEHa, ypaBHEHHsI PEaKIHi, ITOATBEPKAAIOIINX
CYLIECTBOBAHHME T€HETHUECKON CBSI3U MEXKIY BEIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMIA OCPEICTBOM COCTABIICHHS
3JIEKTPOHHOTO DallaHCa 3THX PEaKIHii;

MPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH MIPOTEKAHUS
XUMHYECKUX MPEBPAIIEHHUH B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO
XUMHYECKOTO 3JIeMeHTa 10 (OpMyJie COETUHEHHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
MPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOH PEAKLINY;

co0moIaTh MpaBHJiIa MOJIb30BAHMUS XUMHYECKOH TIOCYA0H 1 Tab0opaTOpHBIM 000pyIOBaHHUEM, A
TAKKe MpaBuia 0OpaIeHHsl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH 10 BBITOJIHEHHIO
71a00paTOPHBIX X UMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(aMMuaka 1 yIIeKucioro rasa);

NPOBOIUTH PEAKIINHU, TIOATBEPIKAAIOINNE KAUECTBEHHBIH COCTAB PAa3JIMUHbIX BELIECTB:
PacCIO3HABATh OMBITHBIM MYyTEM XJIOPHI-, OpOMHUI-, MONUI-, KapOoHaT-, hocdaT-, CuIHKaT-,
cynbdar-, rHIPOKCUA-NOHBI, KATHOHBI AMMOHHUSI U HOHBI U3YYEHHBIX METAJUIOB, TPUCYTCTBYIOIIHE
B BOJHBIX PAaCTBOPaX HEOPTAHUYECKUX BEILIECTB;

NPUMEHSITh OCHOBHBIE OTIEPALIH MBICIUTEIBHON NeSITEIbHOCTH — aHAJIN3 U CHHTE3, CPABHEHHE,
00001IeHne, CHCTEMATH3ALHIO, BBISIBIICHUE TPUUYNHHO-CIIEICTBEHHBIX CBSA3EH — IS H3yYEeHUs
CBOWCTB BEIECTB U XMMUYECKUX PEAKIINH, €CTECTBEHHO-HAYYHbIE METOABI TIO3HAHUS —
HaOJIOIeHUE, U3MEPEHUE, MONIETUPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIH ).



TEMATWNYECKOE NI1AHNPOBAHWE

8 KJ/TIACC
KonnuecTtBo 4yacoB
Ne HanmeHoBaHMe pa3fenos N Tem K A ONeKTPOHHbIE (LNMDPOBLIE)
n/n nporpaMmmubi Bcero OHTPO/bHbLIE PaKTNHECKNE obpasoBaTenbHble pecypchbl
paboThbl paboThbl

Pasgen 1. NepBoHaYa/ibHble XMUMUYECKWE MOHATUSA
XumMuna — BaxkHas obnactb
11 eCTeCTBO3HaHMA N NPaKTUYECKOW 5 2
[eAaTenbHOCTU YenoBeka

bnénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bunénuoteka LLOK

12 BelecTBa U XMMUYECKUNE peakLumn 15 1 https://rn.eds00.ru/7f41837¢

WToro no pasgeny 20

Pasgen 2. BaxkHeliwne npeicTaBUTeNIN HEOPraHNYECKNX BELLECTB

Bo3gyx. Kucnopog. MNMoHaTue 06 bunénuoteka LLOK

21 oKcuaax 6 https://rn.edsoo.ru/7f41837c
29 Bopopon.lMoHATME 0 KUcnoTax u 8 1 bubnuoteka LLOK
consax https://rn.edsoo.ru/7f41837c
23 Boga. PactBopsbl. MoHATKE 06 5 1 1 Bubnnoteka LLIOK
OCHOBaHUAX https://rn.edsoo.ru/7f41837c¢
24 OCHOBHbIe Kfacchl 3 1 1 1 buénunoteka LLOK
HEOPraHMYeCcKNX CoOeaUHEHN https://rn.edsoo.ru/7f41837c¢
MToro no pasgeny 30

Pasgen 3. Mepuoanyeckunin 3akoH u MNMeprnoguyeckasn cuctemMa XuMmnyeckunx anemeHToB . V. MeHgeneeBa. CTpoeHMe aTOMOB. XMUYecKas

cBA3b. OKNCNNTENIbHO-BOCCTAHOBUTE/IbHbIE peakLum

MeproanYecKmnii 3aKoH 1

Meprnogunyeckas cmctema bubnuoteka LLOK

XMMUYECKnX aneMmeHToB [. U. https://rn.edsoo.ru/7f41837c¢

MeHgene-esa. CTpoeHume atoma

XumMunyeckas cBsisb.

3.2 OkucnnTenbHo- 8 1
BOCCTaHOBUTE/bHbIE peakLun

31

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
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buénuoteka LLOK
httDs://m.edsoo.ru/7f41837c
bunénuoteka LLOK
https://m.edsoo.ru/7f41837c

WToro no pasgeny 15

Pe3epBHOe Bpems 3

OBLWEE KOTMYECTBO YACOB 10

MPOrPAMME 68 4 >


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

9 KJTACC

KonnyecTtBo yacoB
No HavmeHoBaHMe pasfenos U Tem ONeKTPOHHbLIE (LNDpPOBLIE)

n/n nporpamMmmbl Bcero KoHTpo/ibHble  TpakTudeckue obpasoBaTeNbHble pecypchbl
paboThbl paboThbl

Pasgen 1. Bew,ectBo n XMMNYECKNe peakumm
MoBTOpeHne n yrny6aeHme 3HaHUMI

1 OCHOBHbIX pa3fefnioB Kypca 8 knacca

12 OCHOBHbIe 3aKOHOMePHOCTI/I
XMMUYECKUX peaKkLnii

13 ANneKTpoNUTMYECKan guccounayms.

XNUMUYECKNE peakLmn B pacTBopax
WToro no pasgeny

Pasgen 2. HemeTansabl N NX coefUHeHUA
O6uwasa xapakTepucTnka XMMmMUYeckmnx

21 anemeHToB VIIA-rpynnbl. [anoreHsl
O6Lwasa xapakTepucTuKa XMMmn4ecKnx
2.2 anemeHToB VIA-rpynnbl. Cepa n eé
COefiiHeHnA
O6Lwan xapakTepucTnKa XMMUYECKNX
2.3 anemeHToB VA-rpynnbl. A30T, hocgop

n nx coegnHeHnA

O6Lwasa xapakTepucTnKa XMMmn4YecKnx
24 anemeHTOB IVA-rpynnbl. ¥Yrnepog v
KPEMHUI 1 UX CoeANHeHNA

WToro no pasgeny

Pasgen 3. MeTannbl N NX COeUHEHNSA

bubnuoteka LLOK
httDs://m.edsoo.ru/7f41a636

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

bunénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bunénuoteka LLOK
https://rn.edsoo.ru/7f41a636

bnénuoteka LLOK
https://rn.edsoo.ru/7f41a636
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3.1 O6wume cBoiicTBa MeTannoB

BaxxHelilne meTannbl U UX
COeiNHEHMS

3.2

WToro no pasgeny

Pasgen 4. Xumna n oKkpyxatowiasa cpega

BewiecTBa 1 maTepuanbl B XXWU3HW
yenoBeka

4.1
WToro no pasgeny

Pe3epBHOe Bpems

OBWEE KOMMYECTBO YACOB 10
MPOrPAMME

16

20

68

bunénunoteka LLOK
https://m.edsoo.ru/7f41a636
bunénunoteka LLOK
https://rn.edsoo.ru/7f41a636

bunénunoteka LLOK
https://rn.edsoo.ru/7f41a636

bunénunoteka LLOK
https://rn.edsoo.ru/7f41a636
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