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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJIECHA HA OCHOBE
TpeOoBaHUH K pe3yJabTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILIEro
oOpasoBanms, npencraBieHHbIXx B ®I'OC OOO, a Takxke Ha OCHOBE (enepalibHOM padouei
IIPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIIENLMU MPENOaBaHusl yueOHOro mnpeamera «XuMus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMMa 1o xumuM Aa€T MpeAcCTaBIeHUE O IeNsix, oOuiell crpaTerud oO0ydeHws,
BOCIUTAHMSI W Ppa3BUTHUA OOYy4YaIOUIMXCS CpPEACTBAMU Y4eOHOro MpeiMeTa, YCTaHaBJIMBACT
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPEIyCMaTpUBACT paclpe/eieHue €ro 1o KiaccaM |
CTPYKTYpUPOBaHHUE IO pa3jiejaM U TeMaM MPOrpaMMbl 110 XUMHUH, OIPENENSIET KOJIUUYECTBEHHbIE U
KAueCTBEHHBIC XapAKTEPUCTHKU COJEpkKaHUS, PEKOMEHIYEMYIO IOCIEJOBATEIbHOCTh H3YYEHHS
XUMHH C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH y4yeOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OOYUaroMIMXCsl, ONMpPEeAesieT BOZMOXKHOCTH MPEAMETa ISl pealn3aiuu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENbHOW MNpPOTpaMMbl Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHUH K pe3yabTaTaM 00yueHUs] XUMUH Ha YPOBHE
1enei u3ydeHWs TMpeaMeTa M OCHOBHBIX BHJIOB  y4eOHO-IIO3HABATEIbHOW JESATEIIbHOCTH
00y4aroIerocs Mo OCBOCHUIO YUeOHOTO CO/Iep KaHMUSL.

3HaHWE XUMHH CITY’)KUT OCHOBOW /it (POPMHUPOBAHUS MHUPOBO33PEHHS OO0YYarOIIErocs, ero
MPEJCTaBICHUN O MaTepHAILHOM €IMHCTBE MHUPA, BAXHYIO POJIb HTPAIOT (POpPMUPYEMBIE XHUMHUECH
MPEJICTABJICHUS] O B3aMMOIIPEBPALICHHUSIX YHEPTHH U 00 HBOJIOLMU BEIIECTB B MPUPOAE, O MyTAX
pelieHrs riI00albHBIX MPOOJIEM  yCTOMYMBOIO  pa3BUTHSI  4YEJIOBEUECTBA —  CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM U HKOJIOTMYECKOM 0e3011acCHOCTH, POOJIEM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealln3alii BO3MOXKHOCTEH [UIsl caMOpa3BUTHS U (OPMUPOBAHUS KYIBTYpPbI
JUYHOCTH, €€ o011ei U (yHKIIMOHATILHOM IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUpPOBAHME MBIIUIEHUS U TBOPUECKHUX CIHOCOOHOCTEH oOyuaromuxcs,
HAaBBIKOB UX CAMOCTOATEIbHON y4eOHOM! NeATEIbHOCTH, SKCIIEPUMEHTAIIBHBIX M HCCIE10BATEIbCKUX
yMEeHUH, He0OXOAUMBIX KaK B MIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON NeATETbHOCTH;

3HAaKOMMHT CO CHEIM(PHUKON HayYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsIA
Ha €JIMHCTBO TMPHUPOABI M 4YEJIOBEKAa, SBJSETCS OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH O0y4arOIINXCS,;

CocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUHBIM 3HAHHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B HKOJIOIMUECKOE 00pa3oBaHHe 00yUaIOIIUXCSl.

JlanHble HampaBlieHUss B OOYYEHHMM XHMHUU OO0ECIEeUMBAIOTCS CHEUU(UKON COAep KaHUs
y4eOHOro IMpenMeTra, KOTOPbIM ABIISETCS MeNaroruueckd aJalnTHPOBAHHBIM OTpaKeHHEM 0a30BOi
HayKH XMMHUU Ha ONPENEIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHUE
00y4arolMMUCS CUCTEMBI MEPBOHAYAIbHBIX MOHATHI XMMHMH, OCHOB HEOPraHMYECKON XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPTraHUYECKON XUMUH.

CtpykTypa cojep:KaHus MPOrpaMMbl MO XMMHUH C(HOPMHpPOBaHA Ha OCHOBE CHUCTEMHOTO
1o1xo/1a K €€ nzyueHutro. CoaeprkaHue CKIIaJAbIBAETCS U3 CHCTEMBI IOHATHH O XUMHYECKOM AJIEMEHTE
U BEILIECTBE M CHUCTEMbl MOHATHUH O XuUMHYeckod peakuuu. OOGe 3TH CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl MO0 MPUHIUIY IOCIEI0BATEIBHOIO Pa3BUTHs 3HAHWNA Ha OCHOBE TEOPETHUUYECKUX
IIPEICTAaBICHUM PA3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— Y4EHUSI O CTPOEHUH aTOMa U XMMHUYECKOH CBS3H;

— MPE/ICTaBJICHUH 00 JIEKTPOIIUTUYECKOM JUCCOLMALMK BELIECTB B PaCTBOpAXx.

Teopernueckne 3HaHMS pPacCMaTPHUBAIOTCSI HA OCHOBE OMIIMPUYECKHM IIOJIYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIIIOJHSIS
¢GbyHKIMU OOBSCHEHHSI U MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMBbIX BEIIECTB.

OcBoeHne NpPOrpaMMbl IO XUMHM CIIOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTaBIIAIOIIEW HAay4HOM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIECHHOCTHOT'O OTHOILECHMS K HAy4HOMY 3HAHUIO M METOJAM IIO3HaHMs B Hayke. M3yueHue xumuu
IIPOUCXOJUT C NMPHUBJICYEHUEM 3HAHUI U3 paHee U3YYEHHBIX y4eOHBIX NMpeaMeToB: «OKpyxKaromui
Mup», «buonorus. 5—7 knacce» u «dusuka. 7 Kimacey.

[Ipu M3y4eHUU XMMHUHU MPOUCXOIUT (HOPMHPOBAHME 3HAHUN OCHOB XMMHYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTHUECKON JEATEILHOCTH YEJIOBEKA U KaK OHOTO U3
KOMIIOHEHTOB MUPOBOH KyJbTYphl. 3a7aua y4eOHOIro peaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMBI
XMUMUYECKUX 3HAHUA — BaXHEUIIMX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX IOJIOKEHUM,
JOCTYIHBIX 00001IEHNH MUPOBO33PEHUECKOr0 XapaKkTepa, A3bIKa HayKH, B IPUOOIIEHUH K HAyYHbIM
METOAaM MO3HAHUS NP U3YYCHUH BEIIECTB U XUMHUYECKUX PEAKIH, B (GOPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHHH W WX MNPUMEHEHHH B y4eOHO-TIO3HABAaTENbHOW W ydeOHO-
HCCIIEI0BATEIbCKON JIEATEIbHOCTH, OCBOGHUM MpaBWl 0€30IacHOr0 OOpalleHUsl C BElleCTBAaMU B
IIOBCEIHEBHOM KM3HHU.

[Ipy u3yyeHMM XUMHUU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)kKHOE 3HAUYEHHE
npuoOpenn Takue e, Kak:

— (OpMHpPOBaHHE WHTEJUIEKTYaJlbHO Pa3BUTON JMYHOCTH, FOTOBOH K CaMOOOpa30BaHMUIO,
COTPY/IHUYECTBY, CAMOCTOSTEIbHOMY IIPUHATHUIO pElIeHUH, CIOCOOHON aJanTUPOBATHCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HalpaBJIEHHOCTb OOyuY€HHUsi Ha CHCTEMaTH4YecKoe TNpUOOIIeHHEe O0O0ydaroImuxcs K
CaMOCTOSITENIbHON MO3HABATEIBbHON JNESATEIbHOCTH, HAYYHBIM METOJaM MO3HaHMs, (POPMUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— ofecrnieueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOpPETEHHI0 OOYYaIOUUMUCS OIbITa
pa3HoOOpa3HOW JeATEIbHOCTH, IMO3HAHUS U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JEATEIBHOCTH;

— ¢opmupoBaHue oOmel (yHKIMOHATBHOW M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quclie YMEHUI OOBACHATH M OLIEHUBATh SIBJICHUS OKPYXKAIOIIEr0 MUpPa, UCIIOIb3Ys 3HAHUS U OIBIT,
MOJIyYEHHBIE [TPH U3YUYEHUU XUMUU, TPUMEHSATh UX NPU PELICHUH MPOOJIEM B OBCEHEBHON KU3HU
U TPYAOBOU E€ATEIBHOCTH;

— (opMupoBaHHe y OOyUalOIIMXCSl T'YMaHUCTHYECKUX OTHOLICHHWH, MOHMMaHMs LIEHHOCTH
XUMHUYECKUX 3HAHUN /I BbIPAOOTKHM SKOJOTMUYECKH LeJecooOpa3HOro MOBEAEHUS B ObITY U
TPYZIOBOM AEATENBHOCTH B LIEJIAX COXPAHEHUs CBOETO 3/I0POBBS M OKPYKAOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTHUBALIMHU K 00YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHUS OOIIIEYeIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00y4YeHHUSI.



OOmiee 4nciIO 4YacoB, OTBENEHHBIX Ui M3YYCHUsS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocraBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 daca B Hezeno), B 9 kimacce — 68
qacoB (2 4aca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuun. Posib XMMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tesa U BEIeCTBa.
dusnueckre CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beiects. [lonsaTre o MeToax mo3HaHUs B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 3J1€eMEHTOB. [IpocThie n
CJIOXKHBIE BEIIeCTBa. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumudeckas (popmyna. BaJleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BelecTB. OTHOCHUTENbHAS aTOMHAas Macca. OTHOCUTEIbHAs MOJIEKYIIsIpHas Macca. MaccoBas
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonunuectBo BemectBa. Mosibs. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA, MacChl U 4KCIIa
CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€Tel o hopMynaMm XUMHUYIECKUX COCTUHEHHI.

dusznyueckue W XUMUYECKHE SBICHUA. XHUMHUYECKas peakius M e MNpPU3HAKU. 3aKOH
COXPaHEHUS MacChl BELIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peakiuit
(coemuHeHuUs, pa3IoKEeHHS, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOW TIOCYNIOH, TpaBmwiaMu paboTel B jaboparopuu M TpuEMaMu
oOpatieHust ¢ J1abopaTOpHBIM O0OpYyIOBaHHEM, H3yUY€HHWE U OINUCaHUE (U3MUYECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HaOMoeHue (pu3nveckux (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKe, KUIIEHWE U KOHACHCAIMS BOJbI) U XMUMHYECKUX (TOPEHHE CBEYH,
MPOKaJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBIICHUM, HAOIIO/IeHHE U
OMMCaHWEe MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX PEaKIMil (pa3ioKeHUe caxapa, B3aUMOJICHCTBUE
CEepHOI KHUCIOTHI € XJOpHIOM Oapusi, pasznoxkenue ruapokcuaa menu (Il) mpu HarpeBanuu,
B3auMoOJIeicTBHUE kene3a ¢ pactBopoM cosr menu (Il), uzydenue cnocoOoB paszjenieHust CMecei: ¢
MOMOIIbI0 MarHuTta, (UWIbTPOBAHME, BHIMIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MPOBEICHHE
OYHCTKM TIOBApEHHOW CONHM, HaONIOJICHWEe U ONHCAaHHE pPe3yJabTaTOB IMPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOeNel MOJIEKY (IIapoCTeP>KHEBHIX).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKMX BellleCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kucimopoa — 3JIeMEHT W TPOCTOE BEMIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, Gpuandeckue U XUMUYECKUE CBOMCTBA (pPEaKkIUu TOPEHHUS).
Oxcunsl. [lpumenenne xkuciopomga. CmocoObl MOMydeHHs] KuciIopoga B Jabopatopuu U
npombinieHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H — amioTpomHas MOAU(PUKAIHS
KHCIIOpO/1a.

TemnmoBoit 3¢hdekT XUMHUYECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHUS, DJK30- H
SHIOTEPMUUYECKHE peakluuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOs.

Bognopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, puandeckue u
XUMHYECKHUE CBOICTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KHcmoTsl 1 conu.



Mossipablii 00bEM ra30B. Pacu€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHblE U
HEHACBIIICHHBIE PaCTBOPHI. PacTBOPUMOCTH BEIECTB B BojJie. MaccoBasi A0Jisl BEIIECTBA B pacTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHOBaHMSA. Poib pacTBOPOB B NMPUPOJE U B JKU3HHU YEIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arps3HeHue NpupoaHbiX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BOJI.

Knaccudpukanus Heopranumueckux coeauHenmid. Oxkcunel. Knaccudukainus OKCHAOB:
coneoOpa3ymomue (OCHOBHBIC, KHCIOTHBIE, aMPOTEepHBIE) B Hecoseobpasyrone. HomeHknarypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcHoBanus. Knaccudukanus oOcHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenxiarypa ocHoBaHui. @Pu3znueckue M XUMUYECKHE CBOMCTBA OCHOBaHui. llosydenwue
OCHOBAaHMH.

Kucnotsl. Knaccuduxamnus kuciaor. Homenknarypa kucinor. Ousznyeckue M XUMHUECKHE
cBoiicTBa KUCIOT. Psan aktuBHocT MetaiuioB H. H. bekerona. [lonydyenue kucnor.

Conu. Homenknatypa coneil. @u3znyeckue 1 XuMu4eckue cBoiicta coseil. [Tomyuenue cosneit.

['eneTnyeckas CBsSI3b MEXKIYy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIpeeNieHuEe COJIEepKaHUs KUCIOpOAa B BO3JyXe, MOIY4YeHHE, COOMpaHHeE,
pacrmo3HaBaHHE€ W HW3YYE€HHE CBOMCTB KHCIOpOAa, HAOMIOJEHUE B3aUMOJICHCTBUSL BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3SHHUKHOBEHHS M TPEKpAIllCHUs] TOpeHHs (TMoxapa), 03HaKOMIICHHE C
oOpa3iamMu OKCHIIOB U ONMCAHHUE MX CBOWCTB, MOJIyYCHUE, COOMpaHUe, paclio3HABaHUE U U3yUeHUE
CBOKMCTB BoOjJOpoJia (ropeHue), B3auMojeciicTBue Bojaopoja ¢ okcugom wmemau (1) (Bo3moxkHO
UCIOJIb30BaHNE BHJIEOMATEPHANIOB), HAOMIOJEHHE O0O0paslloB BELIECTB KOJIMYECTBOM 1 MOJIb,
UCClIeIOBaHE  OCOOEHHOCTEW  pacTBOPEHUS BELIECTB C  Pa3IMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OINpPEACIEHHOW MacCOBOM JIOJE€M pPAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJBI C MeTalaMH (HaTpUeM M KajblleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIENOBaHHEe O00pa3lloB HEOPraHWYECKHMX BEHIECTB pPa3IMYHBIX KIACCOB,
HaOII0JIeHUe W3MEHEHUS OKPAacCKM WHIAMKATOPOB B pacTBOpax KHCIOT W IIENIOYeH, H3ydeHHE
B3auMoeicTBus okcuaa meau (1) ¢ pacTBopoM cepHOU KHCIOTHI, KUCIOT ¢ METaNIaMU, PEaKIIUi
HEWTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BRITECHEHUE OJHOTO METaJlIa IPYTUM U3
pacTBOpa COJIM, PpEIIEHHE OHKCIEPUMEHTANBHBIX 3aJad no Teme «BaxHeilmue Kiaccol
HEOPTaHUYECKUX COCTMHECHHI.

IMepuoguueckuii 3axkon u Ilepmoamyeckasi cucrema xumMudeckux 3iemenros I, H.
MenpeneeBa. CTpoeHue aToMoB. XHMHYeCKasA CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MOMBITKHA KIACCU(UKAIIMN XUMHUUYECKUX 3JIEMEHTOB. [loHsATHE O Tpymmax CXOJHBIX
3JI€MEHTOB (IIEIOYHBIC M IIEJIOYHO3EMEIbHBIE METAJIbI, TAJIOTeHBI, HMHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIAPOKCHUIBI.

[Tepuonnueckuii 3axoH. [leproanueckas cucrema xumMudeckux 3yemeHToB . . Menaeneesa.
Kopotkonepuognas wu anuHHOTepuonHas (opmer  [lepuoanueckoil CHCTEMBI XHMHYECKHUX
anemenToB [[. 1. MenneneeBa. Ilepnoael n rpynnel. @U3NYECKUl CMBICT MOPSIKOBOIO HOMEPA,
HOMEPOB MepUoa U TPYyMIbl FJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX sifep. M3oTomnbl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
000109ek aTOMOB TIepBbIX 20 XUMHUUYECKHX dJIeMeHTOB [leproanyeckoit cucremsl [. V1. Menpaeneena.
XapakTepucTuKa XMMHUYECKOr0 3JIEMEHTa MO ero nonoxeHuto B [lepuoamueckoit cucreme /[I. U.
Meneneesa.



3aKOHOMEPHOCTH HM3MEHEHHUs pajuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAINIMYECKUX WU
HEMETAJUTMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue [lepuoauyeckoro 3akoHa u [lepruonueckoi cuCTEeMbl XUMUYECKUX JIEMEHTOB JIJIs
pa3BuTHs HayKu U npakTuku. [. . MeHaeneeB — yu€HbIi U rpak JaHUH.

Xumundeckas cBs3b. KoBaneHnTHas (moJisipHasi 1 HEMOJSIpHAs) CBA3b. DJIEKTPOOTPULIATEIILHOCTD
XUMHUYECKUX AJIeMEHTOB. IOHHas CBSI3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yueHne o0pasIoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOICHCTBIE THIPOKCHA IIHKA C
pacTBOpamMH KHUCJIOT U ILEJI0YEH, IPOBEJECHUE ONBITOB, MILIIOCTPUPYIOIIMX IPUMEPbI OKMCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKUil (TOpeHue, peakuu pa3ioKeHUs, COSTUHEHHS).

Meoscnpeomemmnvwie ceasu

Peanu3zanus MexXnpeIMEeTHBIX CBA3EH pU U3yUYEHUU XUMHHU B 8 KJIaCCE OCYILIECTBIISAETCS Yepes
WCIIOJIb30BaHNE KaK OOIIWX €CTeCTBEHHO-HAYYHBIX IOHSATHA, TaK W TIOHATUW, SBIISIONIMXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Iue ecTeCTBEHHO-HAYYHbIC MOHATHUS: Hay4HbIN (hakT, TUNOTE3a, TEOpUs, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(ukanus, MEePUOJUYHOCTb, HAONIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBICHUE.

®dusuka: wmarepusi, aToM, DJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, W30TOIbI,
PaZ0aKTUBHOCTbD, MOJIEKYJIa, YIEKTPUYECKHI 3apsi]l, BELIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHHIE
BEIIECTBA, ra3, PU3NYECKUE BEIIMYUHBI, €AMHULIBI U3MEPEHUs1, KOCMOC, TIaHeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOBI, ITOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMHYecKasi peakuusi

[Iepnonnueckuit 3akoH. [lepnonnueckas cucreMa xumuaeckux anemeHToB 1. M. Meneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, Kalus, KajdblUsid W MX COEAMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM HIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBSI3U. THUIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHX BEIIeCTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIINXCS K Pa3InYHBIM KJIacCaM HEOPTraHUYECKUX COEIMHEHUMN, TeHEeTHYeCKas CBS3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanus XUMHUUYECKUX PEAKIUi MO Pa3INYHbIM MpHU3HAKaM (0 YHCIY M COCTaBY
YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, M0 TEIUIOBOMY AP (HEKTy, 0 U3BMEHEHUIO CTETNeHEeH OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- U SHI0TEPMHUYECKHE
peaKIuy, TePMOXUMHUIECCKUE YPABHECHHS.

[TonsiTHe 0 CKOpOCTH XHMHUYecKol peakiuu. [loHsTHE 00 OOpaTHMBIX UM HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [IoHsATHe 0 roMOreHHbIX U reTeporeHHbIX peakuusax. [londarue o karamuse.
[TonsiTrie 0 XUMHUYECKOM paBHOBecuU. DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYECKON PEaKINU U
MOJIOKEHNE XMMHUYECKOTO PaBHOBECHSI.



OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU, JJIEKTPOHHBIA OallaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBI€HUE YpPAaBHEHUN OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO0/1a JICKTPOHHOTO OasiaHca.

Teopust >IEKTPOIUTUYECKON IHUCCOLMALMUA. JJIEKTPOJIMTBI M HENIEKTPOJNUTHL. KaTnoHsl,
aHUOHBI. MeXaHu3M JUCCOLMALUU BEIIECTB C Pa3IU4YHBIMU BUJAMHM XUMUYECKOU cBs3u. CTeneHb
nuccouuanu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakiium noHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS PEaKUUil MOHHOTO OOMEHa, IMOJIHBIE U
COKpallléHHbIE HMOHHBIC ypaBHEHHS peakuuil. CBOHCTBa KHCIOT, OCHOBAaHMM M COJEH B CBETE
IPEJCTaBICHUN 00 IEKTPOIUTHYECKOH nucconuanuy. KauecTBeHHbIE peakiuy Ha HOHBI. [loHsTHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPHUCTAUNIMYECKUX PEIETOK HEOPraHWMYECKHX BEIECTB —
METAJUIOB U HEMETAJUIOB (rpaduTa U ajamasa), CJIOKHBIX BELIECTB (XJIOpHUa HATPHs), UCCIeI0BaHHUE
3aBHCUMOCTH CKOPOCTH XMMUYECKOH PEaKLUU OT BO3JICHCTBUSA pa3InYHbIX (PAKTOPOB, UCCIIEIOBAaHHE
ANEKTPONPOBOJHOCTH PAcCTBOPOB BEILECTB, MPOIECCa JUCCOLMALMU KUCIOT, LIEN04Yed U cojei
(BO3MO’KHO HCII0JIb30BaHKUE BUJICO MAaTEPUAIIOB), IPOBEJICHHUE ONBITOB, MILTIOCTPUPYIOILIUX TPU3HAKU
IIPOTEeKaHMs peakluii HOHHOro oOMeHa (0Opa3oBaHue OCajIKa, BblIEICHUE ra3a, 00pa3oBaHUE BOJIbI),
OIBITOB, HWJUIIOCTPUPYIOLIUX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKuuu paslioKEHUs, COEJAMHEHHUSI), pPAacIO3HABAaHUE HEOPraHMYECKUX BEIECTB C ITOMOIIBIO
KAueCTBEHHBIX PEaKLIUN HA HOHBI, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertayuibl 1 MX cOeJHHEHHSA

OOmiast xapakTepucTrKa rajnoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHne W (U3NUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOTCHOB. XHMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJCHCTBHE C MeTaUlaMM, HEMeTaJUlaMM, LIeJI0uaMu).
Xnoposogopoa. CoisHas KUCIIOTa, XUMUYECKUE CBOMCTBA, IOJy4YeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOPOAA Ha OpPraHM3M 4eJoBeKa. BakHeWlnue XJIOpuAbl U UX HAXOXKACHHUE B
MIPUPOJIE.

OO6mass xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTpPOEHHSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne M (u3nyeckre CBONCTBA MPOCTBHIX BEIIECTB —
KHCJIOPOAA U cepbl. AJUIOTPOINHbIE MOIU(UKALIMHM KUCIOPOAA U cepbl. XUMHUECKUE CBOICTBA CEPHI.
CepoBoiopoJi, cTpoeHHEe, PU3NYECKUE U XUMHUECKHEe cBoMCTBA. OKCHU/IBI Cephl KaK MPEACTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHas KucioTa, (U3NYECKHE M XHUMHUYECKHe cBoicTBa (00mmMe Kak
NPEJCTaBUTEINs Kilacca KHUCIOT W crenuduueckue). XUMUYECKUE peakifM, JIeXkallde B OCHOBE
IPOMBIIIJIEHHOTO CII0c00a MOJy4deHus: cepHoi KucioThl. [Ipumenenue cepHoit kuciotsl. Conu
CEpHOI KHCIIOTHI, KaueCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepbl U €€ COeIMHEHUN B
npupoae. XUMHUECKOE 3arpsi3HeHNE OKPY KaIOLIEH cpe/ibl COeTMHEHUSIMHU Cephbl (KUCTIOTHBIE OKIH,
3arpsi3HEHUE BO3yXa U BOJJIOEMOB), CIIOCOOBI €ro Mpel0TBpaILeHHS.

OOmast xapaktepucTuka 3eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapaKTepHbIe CTENIEHU OKUCIICHHs. A30T, paclipOCTpaHEHUE B IPUPO/Ie, (PU3NUECKHe U XUMUYECKUE
cBoiicTBa. Kpyrosopor a3zora B mpupoae. AMMHaK, ero (pusmueckue M XHMUYECKHE CBOMCTBA,
nojrydeHue u npumenenue. Conu aMMOHUS, UX (pru3nyeckre 1 XUMUYECKHUEe CBOMCTBA, TPUMEHEHHE.
KavecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydyeHHue, (U3NYEecKue M
XUMHUYECKHE CBOWCTBa (0OLIMe Kak MpeICTaBUTENs Kiacca KHUCIOT U CleHu(UYEcKHue).
Hcnonb30BaHre HUTPATOB U COJIEM aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX ya100peHui. XumMuueckoe
3arpsiI3HEHUE OKPYKAIOLIEN Cpeibl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsiI3HEHUE BO3AYXa,



MOYBHI M BOJIOEMOB). Docdop, amnorponHbie Moaudukamuu Gochopa, Gpuzndeckne 1 XUMUUIECKHE
croiictBa. Oxcupa docdopa (V) u dochopnas kucnora, GU3NYECKUEe U XHUMHUYECKHUE CBOWCTBA,
nony4yenue. Mcnons3zoBanue ¢pochaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka »sieMeHTOB |VA-rpynnbel. OcCoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHbIE CTENEHW OKUCIECHUS. YTJIEepoJl, alIOTPOIHbIE MOJIM(UKALMK, PAaCIpPOCTPAHEHUE B
npupoje, pu3nYeckue U XMMHUYECKHe cBoWcTBa. AncopOuus. KpyroBopor yriiepoga B mpupoe.
Oxcunpl yriuepona, ux (pu3nyeckrue M XUMHUYECKHE CBOWCTBA, NCHCTBHE Ha >KUBBIE OPTaHU3MBL,
HOJy4eHUE M MPUMEHEHHe. DKOJIOTHYECKUE MpoOJeMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIIOTE3a TI100aJbHOr0 MOTEIUIEHUs KJIMMaTa, NapHUKOBBIN 3 GeKT. YroabHast KUCIOTa U €€ couly,
ux (U3NYECKUe U XMMHUYECKHE CBOMCTBA, MOJIydeHHE M NpuMeHeHune. KauecTBeHHAs: peakuus Ha
kapOoHaT-moHbl. Vcnonp30BaHue KapOOHATOB B OBITY, MEAMULIMHE, MPOMBIIUIEHHOCTH M CEIHCKOM
XO035HCTBE.

[lepBoHauasibHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHMSX yIyepoja
(MeTaH, 3TaH, 3TWIEH, AlETUJIEH, 3TaHOJI, INIMLEPUH, YKCyCHas KucioTa). [IpupoaHbie ncTOUHUKN
YII€BOA0POAOB (Yrojib, MPUPOJHBIN Ta3, He(Th), IPOAYKTHl X NepepaboTku (OE€H3MH), UX pOJIb B
ObITY M MpoMbIIUIEHHOCTH. I[loHATHE O OMOIOrMYecKH Ba)KHBIX BEILECTBAaX: )XKMpax, Oenkax,
YIJIEBOJaX — M HX pOJIM B JKU3HU UeJOBeKka. MarepuaabHOe €AMHCTBO OPraHMYECKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemnunid, ero ¢pusnueckue 1 XMMHUYECKUE CBOICTBA, MOTydyeHHe 1 puMeHeHne. CoeMHeHUs
KpeMHusi B npupoje. O6mue npenacraBieHus o6 oxcuae kpemHus (IV) u KpeMHHEBON KHUCIIOTE.
Cunukatel, MX MHCIOJIb30BaHME B OBITY, B IPOMBIIUIEHHOCTH. BakHellne CTpouTeNbHbIe
MaTepualbl: KepaMHuKa, CTEeKJIO, LEMEHT, OeToH, xene300eToH. Ilpobiembl Ge3omacHOro
HCI0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumennt:

u3yueHue oO0pa3l0B HEOPraHWYECKUX BEILECTB, CBOMCTB COJIIHOW KHCJIOTHI, HpPOBEACHUE
KayeCTBEHHBIX pEaKIHUi Ha XJIOPUI-MOHBl U HAOJIOJCHHE NPU3HAKOB MX HPOTEKAHUS, OIBITHI,
oTpaxarwlue (u3nveckrue M XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COEIMHEHUN (BO3MOXKHO
HCIOJIb30BaHNUE BHUJEOMATEPHUATIOB), O3HAKOMJIEHME C 00pa3laMu XJOPUJOB (TaJIOT€HU[OB),
O3HaKOMJIEHHE C o0Opa3uamMu cepbl M €€ COeIMHEHHSIMH (BO3MOXHO HCIOJIb30BAHUE
BUJieOMAaTepHaoB), HaOIIOAeHUWE  TMpolecca  OOyriaMBaHMA ~ caxapa IOJx  JielcTBHEM
KOHILEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XMUMHYECKHX CBOMCTB pa30aBiIeHHON CEpHOI
KHCIIOTBI, MPOBEJEHUE KaueCTBEHHOM peakuuu Ha cyiab(paT-MOH M HaONIo/JeHHE Npu3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa M HX COeIUHEHUH
(BO3MOXXKHO HCIOJIB30BaHHUE BUAEOMATEpUaAIoOB), oOpa3liaMHu a30THBIX M (POocHOpHBIX ynoOpeHui,
MoJlyuyeHue, coOMpaHue, paclio3HaBaHue U U3y4eHUEe CBOMCTB aMMHUaKa, IPOBE/IEHNE KaUeCTBEHHbIX
peakuuii Ha MOH aMMOHUS U (pochaT-uOH U U3yUYEeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJIeCTBHE
KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C Me/bl0 (BO3MOYKHO HCIOJb30BAHUE BUIEOMATEPHAIIOB),
U3yuyeHHe MojeNieil KpUCTaIMUYecKuX peleEToK anmasa, rpadura, ¢ysuiepeHa, 03HaAKOMIICHHE C
MPOLIECCOM  aICOPOLIMM  PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
MIPOTUBOTra3a, IMOJIyueHUue, cOOMpaHue, pacrno3HaBaHUE M H3YYEHHE CBOMCTB YIJVIEKHCIIOrO rasa,
MIPOBE/ICHUE KAUECTBEHHBIX peakIMii Ha KapOOHAT M CHIIMKAT-UOHBl U H3YyYEHHUE MPU3HAKOB HMX
NpOTeKaHMUs, O3HAKOMJIGHWE C TMPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH, pELIeHHe
AKCIIEPUMEHTAJIBbHBIX 33/a4 10 TeMe «BaxkHelre HeMeTallIbl U X COeIMHEHUS.

Metanabl M UX COeIMHEHUS



OO61as xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKEHUSI B
[lepuoanueckoii cucreme xumudeckux anemeHToB Jl. 1. MenaeneeBa u ctpoenust atomoB. CTpoeHue
MeTauioB.  Merauimueckass  CBA3b M METaJUIMUecKash — KpPUCTaUIMUecKass  peléTka.
DNEeKTPOXUMHUYECKUI P/l HAPSHKEHU MeTaluioB. PU3ndecKrue 1 XMMUYECKUE CBOMCTBA METAIIIOB.
OO6mue crocoObl mostyueHuss MeTaioB. lloHATHE O KOPPO3MHM METAJUIOB, OCHOBHBIE CIOCOOBI
3aIUThI UX OT Koppo3un. CIiaBsl (CTalb, YyT'yH, TIOPATIOMUHIN, OpOH3a) U HX PUMEHEHHE B OBITY
Y IPOMBIIIUICHHOCTH.

[lenounbie MeTauIbl: MoJiokeHue B [lepruoandeckoi cucteMe XuMruueckux snemeHToB /. U.
MeneneeBa, CTPOCHHE UX aTOMOB, HAXO0XACHHUE B Npupojie. Pu3ndeckue U XUMHUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kayusi). OKCUABI U TUIPOKCUABI HATPUS U Kanus. [I[puMeHeHue 1mea0uHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenouHO3eMeENbHBIE METANIBl MAarHUM U KaJIbIUH: moJjioxkeHue B [lepuonnueckoit cucreme
xumuyeckux sneMeHtoB JI. M. MenpneneeBa, CTpoeHHME HMX aTOMOB, HAxXOXKJIEHHE B IPHUPOJE.
duznyecKre U XMMUYECKUE CBOMCTBA MarHusl ¥ Kajablius. Baxxuelime coefuHeHNs KaabIns (OKCH/I,
THIIPOKCU, cOJH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxenue B llepuogmueckod cucreme xumuueckux ssemeHto /I, WM.
MeneneeBa, CTpoeHUE aToMa, HaxoxAeHUE B mnpupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA ATFOMUHHUS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuueckux asemeHToB . M. Menneneesa,
CTpPOEHHE aTOMa, HaXOXJeHUE B mpupoe. Pusnueckue U XMMHUIECKUE CBOMCTBA xene3a. OKCUIbI,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u MmoyrydeHue.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METaUIOB M CIIABOB, UX (DM3MYECKHMH CBOMCTBAMH, U3YYCHUE
pe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BAHHE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBUS OKCUAA KAIbIIHS U HATPUS C BOJIOH (BO3MOXKHO HCTIOJIb30BaHUE BUICOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB >KECTKOW BOJBI, IMpollecca TOPEHUS Kejle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKI[UH Ha HOHBI:
MarHusi, KajabIus, aTFOMUHUS, IMHKA, Xkene3a (1) u xxenesa (1), menu (11), Habnronenue u onucanue
MPOLIECCOB OKpAIlIMBAaHUA TUIAMEHU MOHAMHU HATpUSsl, KAl U KalblUs (BO3MOXKHO MCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HUCCIen0BaHUuE aM(pOTEPHBIX CBOMCTB THAPOKCHIA AOMUHUSA U THAPOKCHAA
[IMHKA, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeiie MeTaibl U UX COSTUHEHUS.

XuMHus M OKpyKamoLas cpeaa

BemectBa u marepuanbl B NOBCEAHEBHOM >KM3HM 4YellOBEKa. be3onacHoe HCIob30BaHUE
BEIIECTB U XUMHYECKHX peakiuii B ObITy. [lepBas momMoIs Mpu XUMUYECKUX 05KOTaX U OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYyKarolieh cpenbl (MpeaesibHas TOmycTUMash KOHIEHTpaIus
Beulects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0JI0THYeCKUX MpooIieM.

Xumuueckuii IKcnepumenm:

M3y4eHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUaJbl).

Meostcnpeomemnuwie ceasu

Peanusanus MexXIIpeIMETHBIX CBSI3€H IPU U3YUEHUU XUMUU B 9 Kitacce OCYIIECTBIISIETCS Yepes
UCIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHA, TaK W TIOHATUN, SBISIONIMXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE TOHSATHS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIH3,
CUHTE3, KiacCHpUKAIUA, TEPHOJUYHOCTh, HAOIIOIEHUE, OKCIEPUMEHT, MOJEIHUPOBAHHE,
U3MEpEeHUe, MOJIETh, SIBJICHHUE, TAPHUKOBBIN 3D PEeKT, TEXHOTIOTHUS, MaTepHAIIbI.



dusuka: Marepus, aroM, OJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJA, H30TOIbI,
PaguOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUUYECKUM 3apsil, IPOBOAHUKH, ITOIYITPOBOIHUKY, JUIIEKTPUKH,
(OTOAIIEMEHT, BEIECTBO, TeN0, OO0BEM, arperaTHOe COCTOSIHME BEIIECTBa, Tra3, pacTBOP,
PacTBOPHMOCTb, KPHCTAJUTHYECKAs! PEIIETKA, CIUIABbI, (PU3UIECKHE BETNYNHBI, CANHHIIBI ©3MEPEHHUS,
KOCMHYECKOE IPOCTPAHCTBO, IUTaHeThl, 3BE3/1b1, COJHILE.
buonorusi: ¢Qotocunres, npixanue, Ouocdepa, IKOCUCTEMa, MHUHEpPAIbHbIE YIOOpEHMUS,
MHKPO3JICMCHTEI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.
[eorpadus: armochepa, ruapocdepa, MUHEPAIIbI, TOPHBIC TOPOABI, TTOJIC3HbIE HCKOMAeMBbIC,
TOILTUBO, BOJTHBIC PECYPCHI.
IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUSA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPaMMBbl OCHOBHOTO oO0miero oOpa3oBaHUs
JOCTUT'alOTCA B XOI€ O6yT-ICHI/I$I XUMHUHU B €IUHCTBEC y‘IG6HOfI A BOCIIMTATCIBHOM JACATCIIbHOCTHU B
COOTBETCTBUM C TPAJULUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMM, HPUHATBIMH B OOILIECTBE IpPaBUJIAMM W HOPMAaMU MOBEJEHHUS U CIOCOOCTBYIOT
IpolieccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLMATTU3ALMH 00YUYatOIIUXCSl.

JImaHOCTHBIE PE3YIbTATEl OTPAKAKOT TOTOBHOCTH 06yqa}01u1/1xcsl PYKOBOJACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX OEHHOCTHBIX OpI/ICHTaHI/Iﬁ 1 PpaCIMPCHUC OIbITa JCATCIbHOCTHU HA cé OCHOBCE,
B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

LIEHHOCTHOI'0 OTHOLIECHHUS K OT€YECTBEHHOMY KYJILTYPHOMY, MUCTOPUYECKOMY U HAYYHOMY
HacJI€AUK, IIOHMMaHUs 3HA4YCHUA XUMHYECKOH HAayKH B JKHU3HH COBPCMCHHOI'O O6HICCTB8,,
CIIOCOOHOCTH BIIAJETh JIOCTOBEpHOW MH(OpMAIMeld O MEepefOBbIX JOCTMIKEHUSX MU OTKPBITHAX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoiicTBEe Mupa
H 0O0OIIEeCTBA;

2) rpasKAaHCKOT0 BOCTIMTAHMSA:

IIPEICTABICHUS] O COLMAJIbHBIX HOPMax M IpaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOH, y4deOHo-
HCCIIEIOBATENbCKOM, TBOPUYECKONW M APYTrUX BUAAX AESITEIBHOCTH, FOTOBHOCTH K pa3HOOOpa3HOMU
COBMECTHOH ACATCIIBHOCTU IIPU BBINTOJIHCHUHA y‘-Ie6HBIX, IIO3HABATCIIbHBIX 3aJ1a4, BBIIIOJIHCHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/IaHMM Y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMONOHUMAHUIO U
B3aMMOIIOMOIIH B IPOIIECCE 3TOM ydeOHON e TeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE
" IOCTYIIKU CBOHX TOBapHHIGﬁ C MO3WIKUN HPAaBCTBCHHBIX U IMPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA
ITOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE NPEACTABICHUS O BEIIECTBE U XMMUYECKOM pPEaKI[MU, COOTBETCTBYIOLINE
COBPCMCHHOMY YPOBHIO Pa3BHUTHA HAYKH W COCTABJIAIOINHWE OCHOBY Jid INOHHMMaHUA CYIIHOCTHU
HaquOﬁ KapTUHBI MHpPaA, IMPEACTABICHHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUSA IMPHUPOIEL,
B3aUMOCBSA35X YEIIOBEKA C IIPUPOJHOMN CPEIOi, O POIU XMMHUH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEH;

[I0O3HABATENIbHBIE MOTHBBI, HAlpaBICHHBIE HAa IIOJYYEHHUE HOBBIX 3HAHUM 10 XUMHH,
HEOOXOAUMBIE I OOBSCHEHHS HaOMIOJAaeMbIX TIPOIECCOB W SIBJIICHWN, IO3HABATEIHHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENbHOM paboThl C



y4eOHBIMM TEKCTaMH, CIPABOYHOM JIUTEpaTypol, IOCTYNHBIMH TEXHUYECKHMMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTepeC K OOyYeHMIO W TO3HAHHIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMI0, NPOEKTHON M HCCIIEAOBATENIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHsI 00yueHHsl B JaJIbHEHILEM;

4) popMupoBaHHSA KYJIbTYPbI 310POBbS:

OCO3HaHUE LICHHOCTHU KU3HH, OTBETCTBEHHOI'O OTHOILICHMS K CBOEMY 37J0POBBIO, YCTAHOBKHU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHKE IIOCIEICTBUI 1 HEPUATHE BPEIHBIX PUBBIYEK (YOTpeOIeHus
aJIKOTrOJIs, HAPKOTHUKOB, KYPEHHUs), HEOOXOAMMOCTH COOJIOACHUS MNpaBWil O€30IaCHOCTU IIpU
00palIeHny ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpeC K MPAKTUYECKOMY M3Y4EHHUIO Mpodeccuil u Tpyaa pasiIudyHOro pojad, YBaKEHUE K
TPYAy W pe3yibTaTaM TPYAOBOM IEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS NPEAMETHBIX
3HAaHUI 110 XUMUH, OCO3HAHHBIN BEIOOP MHIAMBHYyaTbHON TPAEKTOPUH MTPOAOIKEHHSI 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XUMHH, OOILIECTBEHHBIX MHTEPECOB U
notpeOHOCTEH, ycnemHoi npodeccHoHaIbHOW NesITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTb aIalITUPOBAThCS B NPO(ECCHOHANIBHOI cpele;

6) 9K0JIOTHYECKOTO BOCTIHTAHUSA:

9KOJIOTMUYECKU 1I€JIeCO00pa3HOEe OTHOIIEHUE K MPUPOJE KaK MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, INOHMMAaHUE LIEHHOCTU 3J0pOBOro M 0Oe3omacHoro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUE
LIEHHOCTH COOJIIOJIEHHs MTPpaBU O€30MacCHOr0 MOBEJEHUS IpPU paboTe ¢ BEIIeCTBAMM, a TAKXKE B
CUTYalUsX, YTPOKAKOLIUX 340POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHATH 3HAHUS, MOJydaeMble NMPH M3YYEHUN XUMHH, ISl PEIICHUs 3a1ad,
CBSI3aHHBIX C OKPY’KAIOILEH IPUPOJHON CPEOH, JUIsl OBBILIEHHS YPOBHS 9KOJIOTMYECKON KYIbTYPBI,
OCO3HaHMA IJI00AJIBHOTO XapaKTepa SKOJIOTMYECKUX IpoOJaeM M MyTed UX pelieHHs MOCPeACTBOM
METO/I0B XMMHUH, 3KOJIOTMYECKOT0 MBIIUICHHS, YMEHUs PYKOBOJCTBOBATHCS UM B IIO3HABATEIILHOM,
KOMMYHHKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe MeranpeIMETHBIX pe3yJdbTaToOB BBIACISAIOT 3HAYMMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHHUsI OOIlEHAayYHble TMOHATHSA (3aKOH, TEOpHs, NPUHLMI, THIOTe3a, (akT, cucrema,
MIPOLIECC, DKCIIEPUMEHT U JAPYroe.), KOTOPbIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
npeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHMU W3 3THX MpPEeIMeTOB (HOpMHUPOBATH MPEJCTABICHHE O
LIEJIOCTHOM HAaydyHOW KapTHHE MHpa, M YHUBEpCalbHble ydyeOHbIE JeicTBUs (TO3HABaTEIbHbIE,
KOMMYHHMKATHUBHBIE, PETYJIATUBHBIE), KOTOpblE 00€CleynBalOT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU JESITEbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble JlornyecKkue A1eucTBuA:

YMEHUS MCNOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJIEHUS ITPU OCBOCHUM 3HAHUI: PACKpPHIBATh
CMBICJ XUMUYECKHUX TOHATUHN (BBIIAENATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATh B3aUMOCBS3b C
JAPYTUMH TOHSATHUSMH), UCIOJIb30BaTh MOHATHS Ul OOBSICHEHUS OTAEIbHBIX (DAKTOB M SBICHUH,
BbIOMPATh OCHOBAHMSA W KPUTEPUM Ul KJIACCU(PUKALMM XMMHUYECKHUX BEIIECTB U XHUMHYECKHX
peakuuii, yCTaHaBlIMBaTh MPUYNHHO-CIIEICTBEHHBIE CBS3M MEXAY OObEKTaAMHM M3YYEHHUS, CTPOUTH
JIOTUYECKHE pacCyXAeHHs (MHIYKTHBHbBIC, AEIYKTHBHbIC, 10 aHAJIOTHH), JAeNaThb BBIBOJABI U
3aKJIIOYECHUS;



yYMEHUE MPUMEHATh B IPOLIECCE MO3HAHUS MOHATHS (NPEIMETHBIE M METaIllpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJICNU, HCIIONb3yeMble B XHMHH, NPEOOpPa3OBBIBATH IIHUPOKO
IIPUMEHSIEMbIE B XMMHMHM MOJEIbHBIE IPEACTABICHUS — XUMHUYECKHM 3HAK (CHMMBOJ 3JEMEHTA),
XUMHYecKas GopMyJia U ypaBHEHUE XUMUYECKON PeaKkLMU — [IPU peIIeHUH y4eOHO-[103HaBaTEIbHbIX
3a/1a4, C y4€TOM 3THX MOJECIBHBIX IPEJCTABICHUN BBIABIATH U XAPaKTEPU30BAaTh CYLICCTBCHHbIE
MPU3HAKHA U3Y4aEMbIX OOBEKTOB — XUMHUECKUX BEIIECTB M XUMHUYECKUX PEAKLIUH, BBISBIATH OOIINE
3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3M M IIPOTMBOPEYMS B M3YyYaeMBIX Ipolieccax U
SBJICHUSX.

Ba3oBble uccienoBarejabcKkue 1ecTBUA .

YMEHUE UCIIOIb30BATh IIOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUSA, a TAKXKe
B KaueCTBE OCHOBBI JJIsI (DOPMHUPOBAHHS TUIIOTE3HI MO0 MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

pUOOpEeTeHUEe OmbiTa M0 IUIAHUPOBAHUIO, OPraHU3alMd U IPOBEIEHUIO YYEHHYECKHUX
AKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJ0M IPOIECCa, CaMOCTOSITEILHO IPOTHO3UPOBATH €0
pe3ynbTar, (GopMyIupoBaTh OO0OOIIEHHS W BBIBOJBI MO pE3yjibTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEI0BaHMsI, COCTABIIATh OTYET O IPOJIETAaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHUE BbIOUpATh, AaHATM3UPOBATh U UHTEPIPETUPOBATh UHPOPMALIMIO PA3IMYHBIX BUJOB U
dbopM mpencTaBieHUs, MONy4aeMyl0 U3 Pa3HBIX MCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JHTEparypa
XHUMHAYECKOTO COJICPXKAHMUsI, CIIPABOYHBIE TTOCOOUSs, pecypchl VHTepHEeTa), KPUTUYECKH OLCHUBATH
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

YMEHHUE NPUMEHSTh Pa3IUYHble METOJbl M 3alpOChl NPU MOUCKE U 0TOOpe MHpOpMAIUK U
COOTBETCTBYIOLINX JTAHHBIX, HEOOXOIMMBIX ISl BHIOJHEHHS y4eOHBIX W MMO3HABATEIbHBIX 3a7ad
OTIPEeNIeIEHHOTO THMA, NpUOOpeTeHHe OmbITa B 00JaCTH WCIONB30BaHUS HH()OPMAITMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJAJCHUE KYJIBTYPOH AKTUBHOI'O HCIIOJIB30BAHMS Pa3IMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHMAJIbHYI (opMy ImpeacTaBieHUs
nH(pOpMallMM M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JAHarpaMMaMu,
apyrumu popmamu rpauKu U UX KOMOMHAIUSAMUY;

YMEHHE HCIONb30BaTh W aHAJIM3UPOBATh B IHpolecce Y4eOHOH M HCCIIeAO0BaTENIbCKOM
JesTeIbHOCTH MH(POPMALIHIO O BIUSHUM MPOMBIIIIIEHHOCTH, CEICKOT0 X03sIMCTBA M TPAaHCIOpTa Ha
COCTOSIHHE OKPYKAOLIEH IPUPOAHON CPEABI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHHUS 331aBaTh BONPOCHI (B XO€ auanora 1 (Win) AUCKYCCUH) 10 CYIECTBY 00CyKaaeMoi
TeMbl, POPMYJIMPOBATH CBOU MPEITI0KEHNS OTHOCUTENIBHO BHIMOJIHEHUS MPEI0KEHHON 3a/1auu;

YMEHHUSI MIPEJICTABIATh MOJIyU€HHbIE Pe3yJIbTaThl I03HABATEIbHON J1€ATEIbHOCTH B YCTHBIX U
MMCBbMEHHBIX TEKCTaX; JAeJaTh IPE3EHTAINIO PE3YJIbTAaTOB BHIMOIHEHHSI XUMUYECKOT0 HKCIIEPUMEHTA
(;1abopaTOpPHOTO OMBITA, JT1a0OPATOPHOM pabOTHI MO MCCIEAOBAHHIO CBOMCTB BEIIECTB, Y4€OHOIO
IIPOEKTA);

YMEHHsSI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIbHOW H
HCCIIEIOBATENbCKOM JESITeIbHOCTH MPU PEIIEHUH BO3HUKAIOIIUX MPoOIeM Ha OCHOBE yuéTa 00mMX
MHTEPECOB M COIJIACOBAaHUS NO3MLUHK (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOpJMHAIMSI COBMECTHBIX JIENCTBUI, ONpeNeIeHNE KPUTEPUEB IO OLIEHKE KaueCTBa BBINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCaAJIbHbIC Y4eOHbIE 1eHiCTBUSA:



YMEHHE CaMOCTOSITENIbHO OINpEAENATh LEIN ACSITeIbHOCTH, IIaHUPOBAaTh, OCYIECTBISATH,
KOHTPOJMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JAESATEIbHOCTD, BRIOUPATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI PElIeHUs] YUeOHBIX U NTO3HABATENLHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh
WIN KOPPEKTHPOBATh MPEJIOKEHHBIN alrOpUTM JIEHCTBUI MpU BBINOJIHEHUM 3a/laHUil C Yy4ETOM
MOJIyYEHUs HOBBIX 3HAHMM 00 H3yyaemblX OOBEKTAaX — BEIIECTBAX U pEaKUHUAX, OLIEHHUBATH
COOTBETCTBHE MOJIYYEHHOI'O Pe3yJIbTaTa 3asiBJICHHOH 11€JIM, YMEHUE UCII0Ib30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUH 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHIO 0O0S3aTENBbHOTO COJCpKaHUS,
YCTQHOBJICHHOTO JITaHHOM  (enepanbHOl  paboyeil mporpaMMoOi, BBIACISIOT: OCBOCHHBIC
00y4aroImuMUCs HayYyHbIE 3HAHHSI, YMEHUS U CIIOCOOBI IEHCTBUH, crienu(HUecKue I MPEeIMETHOMI
obnactu «XUMHS», BUIBl JEATEIBHOCTH MO IOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEpIpPETalHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koHmy oOydenuss B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSATUH: aTOM, MOJEKYyla, XUMHUYECKUI
AJIEMEHT, [IPOCTOE BEIIECTBO, CI0KHOE BELECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJbHASI aTOMHasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHAS Macca, MaccoBast OISl XUMUYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBII
00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKHUCIICHUS,
XUMHUUYECKas peakuus, Kilaccudukamus peakuuid: peakluu COEIWHEHUs, peakluu
pa3oKEeHUs], peakluy 3aMelIeHHs, peakuu 0OMeHa, K30~ U SHJ0TEPMHUYECKHE PEaKIuHy,
TEIUIOBOM 3P EeKT peakiuu, Aapo aToMa, SJEKTPOHHBINM CION aToMa, aTOMHasi opouTasb,
paauyc atoma, XUMUYeCKasi CBSI3b, NOJIIpPHAsl U HENOJIIpHAsi KOBAJIEHTHAs CBSI3b, HOHHAS
CBSI3b, MOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas [0Jii BellecTBa (IIPOLIEHTHAs
KOHIIEHTpAllKs) B pacTBOPE;

® MJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHMYECKHMX IIOHATUH M NPUMEHATH 3TH
MIOHSATHS IIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHU;

® UCMOJb30BAaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBJIE€HUS ()OpMYJI BEIIECTB M YpaBHEHHH
XUMHYECKHUX PEaKIIN;

e OMpeneniaTh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEAMHEHHSX, CTENEHb
OKHCJICHHSI DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, IPUHAJIEKHOCTh BEIIECTB K
onpeneaEHHOMY KJIacCy COSIMHEHUH 1Mo opMyIiaMm, BUJT XUMHYECKOU CBSA3U (KOBAJICHTHAS
Y MOHHAs) B HEOPTaHUYECKUX COETMHEHUSX;

e packpsiBaTk cMmblca llepuomnnueckoro 3axkona [[. M. MenpeneeBa: AeMOHCTPHUPOBATh
MMOHMMaHHUE MEePUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJIEMEHTOB OT HX
nosiokeHuss B [lepuonuueckoll CUCTEME, 3aKOHOB COXPAHEHMS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOTaipo;

® ONUCHIBATH U XapaKTepHU30BaTh Ta0IHUHYI0 hopmy [lepronnyeckoii cHCTEMbl XMMHUECKUX
JJIEMEHTOB: pa3iuyaTh MOHATUS «TJaBHas moxarpymmna (A-Tpymma)» H  «11o0ouHas
noarpynna (b-rpymnmna)y, manbie u 0oblINe NEPHUO/Ibl, COOTHOCUTH 0003HAaYEHH I, KOTOPBIE
uMmerorcs B Tabmuue «llepumonmyeckas cucrema xumudeckux oanemeHtoB [I. U.
MenzeneeBa» C UUCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB XUMHYECKHX
9JIEMEHTOB (COCTaB M 3apsij A1pa, oOIlee YMCIIO JIEKTPOHOB U pacHpesesieHHe UX T10
AJEKTPOHHBIM CIIOSIM);



KJIacCU(UIUPOBATh XUMUYECKUE D3JIEMEHTHI, HEOpPraHMYeCKHE BEUIeCTBa, XUMHUYECKHE
peakuuu (MO 4YMCIYy W COCTaBY YYAacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIJIOBOMY
dbdexty);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBONCTBA BEHIECTB PAa3TMYHBIX
KJIaCCOB,  TMOATBEpKAasi  OMNHCAaHHE  MpPUMEPaMU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTHM OT HMX KA4eCTBEHHOTO COCTaBa,
BO3MOYXHOCTH TPOTEKAHMSI XUMUYECKUX MTPEBPALICHUH B PA3IUYHBIX YCIOBUSIX;
BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYISAPHYIO W MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa 1O (OPMYJIe COCIMHEHHUS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOHN peaklnu;

MIPUMEHSTh OCHOBHBIC OINEpPALMU MBICIUTENBLHOM IESATeIbHOCTH — aHajlu3 U CHHTE3,
CpaBHEHHE, OOOOIIeHHE, CUCTeMaTHU3alNIo, KIAcCHU(UKAIINIO, BBISBICHHE MNPUYUHHO--
CIIEICTBEHHBIX CBSI3€W — JJI1 M3YyUEHUS CBOICTB BEIIECTB M XHUMHUYECKHUX PEaAKIIM,
€CTeCTBEHHO-HAYYHBbIE METO/bI MMO3HAHHUS — HAOJIIOJICHHE, U3MEPEHHE, MOJICITUPOBAHHE,
SKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

clieoBaTh  IpaBWJIaM  IMOJIb30BaHUSA XMMHUYECKOM TMOCYJOoW U JabOpaTopHBIM
o0opynoBaHUEM, a TaKKe MpaBWiIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU 1O BBIOJHEHHUIO Ja00paTOPHBIX XUMHUYECKHX OMBITOB IO MOTYyYEHHUIO U
COOMpPaHMIO Ta3000pa3HBIX BENIECTB (BOIOPOAA U KUCIOPOA), IPUTOTOBIICHUIO PACTBOPOB
C ONpeeIEHHON MacCOBOM JIOJIEH PaCTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U MPOBOJINUTH
XUMHUYECKHE SKCIIEPUMEHTHl IO PACMO3HABAaHHIO PACTBOPOB IIeNOYed U KHUCIOT C
MIOMOIIBI0 UHAUKATOPOB (1akMyc, ¢heHondTanernt, MeTUIOPAHK U IPYTHeE).

K koH1y oOydeHus B 9 KJacce IpeIMETHblE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHHA:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHUX IIOHATHHA: XUMHUYECKHUN DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTD,
JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKAsl pEaKIUsi, XMMUYECKas CBA3b,
TeroBo d3(QeKT peakuuu, MOJIb, MOJISIPHbI O00BEM, pacTBOp, 3IIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOJIUTHYECKAs JIMCCOLMALIMSA, peakUud HOHHOro oOMeHa,
KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pEaKIMH,
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUHU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTaHOBJICHHE, AJUIOTPONHs, aM(pOTEPHOCTh, XMMUYECKasl CBA3b (KOBAJIEHTHAs!, HOHHA,
MeTaJlJIn4ecKasi), KpUCTalInyecKasi pemérka, KOppo3Hsi METaJUIOB, CILIaBbl, CKOPOCTh
XUMHUYECKOHN peakLnu, npeneapHo gonyctumas konuenrpanus [1/IK Bemecrtsa;
WJUTFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMMWYECKUX IIOHATHA U NPUMEHATH OTH
MTOHATHUS ITPU ONMCAHUY BELIECTB U UX NIPEBPALCHUN;

UCIOJIb30BATh XMMUYECKYI0 CUMBOJIMKY ISl COCTABJICHUs (DOPMYJT BEIIECTB U ypaBHEHU I
XUMHYECKUX PEAKIIUIL;

ONPEIENATh BaJICHTHOCTh U CTEIEHb OKUCIEHUS XMMUYECKUX DJIEMEHTOB B COCAMHEHUAX
Pa3JIMYHOIO COCTaBa, IPUHAJUIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCY COEUHEHUN 110
dopmynaM, BHJ XHUMHYECKOH CBsA3M (KOBaJEHTHas, MOHHAs, MeTaJuIMyecKas) B
HEOPTraHMYECKUX COCIMHEHMSIX, 3aps/] HOHA N0 XUMHUYECKOU (popMyrie, XapakTep cpesibl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COEAVNHEHUH, TUI KPHUCTAUIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIIECTBA;



packpsiBaTh cMbich [lepuonuueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBAThH €0
MMOHMMAaHKE: ONUCHIBATh U XapakTepHu30BaTh Tabanunyto Gopmy Ileproanueckoii cuctemsl
XUMHUYECKHUX DJJIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas mnoarpymnmna (A-Tpymma)» u
«mmoboynass noxarpynna (b-rpynna)», Manbsle U OOJIBIIME NEPUOABI, COOTHOCUTH
0003HAYCHHS, KOTOpPhIE WMEIOTCS B MEPHOAMYECKONH TabmUIEe, C YHUCIOBBIMU
XapaKTepUCTHKAMU CTPOEHHUS aTOMOB XHMMHYECKUX AJIEMEHTOB (COCTaB W 3apsn sjpa,
olmiee 4uciIo 3JEKTPOHOB M paclpelesieHHe UX IO DJIEKTPOHHBIM CJO0SIM), OOBSCHATH
o0IIre 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M X COCTUHEHUH B Ipeenax
MaJIbIX MIEPUOJIOB U TIABHBIX MOJATPYIII C YUETOM CTPOCHHUS UX aTOMOB;
KJIacCU(UIUPOBATh XUMUYECKUE D3JIEMEHTHI, HEOpPraHMYeCKHE BEUIeCTBa, XHUMHUYECKUE
peakiyH (110 YMUCITy ¥ COCTaBy YYaCTBYIOIIMX B PEAKIIUU BEUIECTB, M0 TEIJIOBOMY 3P PEKTY,
110 U3MEHEHHIO CTETIeHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIENU(PUUIECKHE XUMUYECKIE CBOMCTBA MPOCTHIX
U CIIOXKHBIX BELIECTB, MOATBEPKAAsl ONUCAHUE NPUMEPAMHU MOJIEKYJIAPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHUS SJECKTPOJUTHYECKON AUCCOUMALMM KHUCIIOT, IIEJIIOYEH U COJIEH,
MOJIHBIC W COKpAIIEHHBIC ypaBHEHUS PEaKluii MOHHOrO OOMEHa, YPaBHCHHS PEaKIHi,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOU CBSA3U MEXK/Yy BEIIECTBAMH PAa3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKIUH IOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMeHTa 1Mo ¢GopMylie COeIUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHHUIO XUMHUYECKON pEeaKInu;

coOnrofaTh MpaBuja TOJIb30BAaHUS  XUMHUYECKOHM TmocyAod U JabopaTopHBIM
o0opynoBaHuEM, a TakKe INpaBuUia OOpalIEHUs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSAMH TIO BBITIOJHEHUIO JTa00pPaTOPHBIX XMMHUYECKUX OIBITOB IO MOTYYEHUIO U
cOoOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKLIMM, MOATBEPKIAIONINE KAUYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPH-, OpOMUI-, HOTUA-, KapOoHaT-, hocdaT-, CUIUKAT-
, CynbdaT-, THAPOKCUA-UOHBI, KAaTHOHHl aMMOHHS U HWOHBI H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;

MPUMEHATh OCHOBHBIE OIEpaIlii MBICIUTEIBFHON NEITeIbHOCTH — aHaJlu3 M CHHTE3,
cpaBHEHHUE, 0000IIeHNEe, CUCTEeMATU3aIMI0, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH
— J17151 U3YYEHHMSI CBOMCTB BEILIECTB U XUMHUECKUX PEAKLIUNA, ECTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOMIOJeHNe, M3MEpeHHe, MOJCIHPOBAHUE, JKCIEPUMEHT (peanbHBId U
MBICJICHHBIN ).

TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Ne HaumenoBanmue JJ1eKTpOHHBIE (U (PPOBbIE)
n/ pa3/iesIioB U TeM KonuyecrBo yacos o0pa3oBaTe/bHbIE PeCypPChl

1

MPOrpamMMsl
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Pasznen 1. HepBona'{anLHHe XUMHNYECCKHUEC TTIOHATUSA

Xumus — BakHas
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https://m.edsoo.ru/7f41837¢

BemiectBa u
1.2

XUMHUYCCKUC
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15
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Hroro no pasneny

20

Pazjen 2. Baxxneiimme npe

ACTABUTEC/IM HCOPraHUYIECKUX BECIIECTB

B . K .
91 H?ny . OP(ISCHOPOII 6 bu6mmoreka [IOK
. HATHU
https://m.edsoo0.ru/7f41837¢c
OKCHgax
99 Bonopoa.Ilonsitue 8 1 bu6mmoreka [IOK
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MeHneneena.
Crpoenue aToma
XuMHu4ecKas CBI3b.

3.9 OKHCIIHTEIIBHO- 3 1 bubmuoreka [JOK
BOCCTaHOBUTEJIHHBI https://m.edso0.ru/7f41837c
€ peaKIuu

bubmuoreka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
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OBIIEE KOJIMYECTBO
YACOB IIO 68 4 5
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n/n Bcero o0pa3oBaTejibHbIE
nporpaMMsI padoThI padoThI
pecypchl
Pa3znen 1. BenrecTBO U XUMHYeECKHE PeaKIUun
IToBTOpEHUE U

11 yri1yOJeHue 3HaHUH 5 1 bubnuoreka [IOK
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XUMHYECKHX

2.2
anemeHToB VIA-
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COCIUHECHUA

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

O61mas
XapaKTEPUCTHKA
XAMHUYECKHUX

2.3 a1eMeHToB VA-
rpynmnsl. A30T,
dochop n ux
COCIMHEHHS

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Obmas
XapaKTEPUCTUKA
XUMUYECKUX

24 anemeHToB |VA-
IpyIIBL. YTIEpOa U
KpPEMHUU U UX

COCANHCHMUA

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Hroro no pazneny
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CIUHECH
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OOmume cBOMCTBA
3.1 -

METAaJlJIOB

4

bu6mmoreka [IOK
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COCIUHECHUA
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bu6mmoreka [IOK
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Hroro no pasneny
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OBIIEE KOJIMYECTBO
YACOB I10 68 4 7
I[TPOTPAMME

B denepanbHbIX U perHoHaNbHBIX MPOLEAYPaX OLUEHKU KauyecTBa 00pa30BaHUS HCIIONb3YETCs
nepedeHb (KoauUKaTop) pacipeeICHHBIX M0 KJIaccaM MPOBEPSEMbIX TPEOOBAHHM K pe3yibTaTtam
OCBOEHHS OCHOBHOH 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHUs U 3JIEMEHTOB
COJICP>KAHUS TI0O XUMUH.

IIpoBepsiemble TPeOOBAHMS K Pe3yJbTATAM OCBOEHHSI OCHOBHOM
o0pa3oBarejibHOM MporpamMmsl (8 KJacc)

Kon nposepsie- | [IpoBepsiemble mpeaMETHBIE pe3yabTaThl OCBOCHHS OCHOBHOM 00pa30BaTeNbHOIl Mpo-

MOTO PE3yib- rpaMMBbI OCHOBHOTO 00IIIET0 00pa3oBaHUs
Tara
1 ITo Teme: "llepBoHauanbHBIE XUMUYECKUE TTOHATHS"
1.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSITHIA: aTOM, MOJIEKYlla, XUMUYECKUN

AIIEMEHT, [IPOCTOE BELECTBO, CI0KHOE BEIIECTBO, CMECh (OHOPOAHAs U HEOAHOPOI-
Hasl), BaJICHTHOCTb, OTHOCHUTENIbHAsL aTOMHAsl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO Be-
I1€CTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas J0JI1 XMMUYECKOIO AJIEMEHTA B COEJIUHE-
HUU, MOJISIPHBIN 00BEM, XUMUYECKask peaklys, KIacCupUKalUs PeakLuii: peakiuK co-
€IMHEHUS, PEaKLIUU Pa3IoKEeHUs, peaKluu 3aMEeLIeHMs], peakllui 0OMeHa, 9K30- U JH-
JIOTEPMHUYECKHE PeaKLnH, TEII0BOH 3((eKT peakuu, pacTBOp, MaccoBasi J10JIsl Belle-
cTBa (MPOLIEHTHAs! KOHLIEHTPALIKs) B paCTBOpE

1.2 HITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MIOHATHH 1 IMPUMCHATD 3TH I1O-
HATUA TIPHU OITMCAaHWUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3 MCIIONB30BaTh XMMUUECKYIO CUMBOJIMKY ISl COCTaBlIeHUsI ()OPMYIT BEIIECTB U YpaBHE-
HUM XUMUYECKUX PEaKIHil

1.4 PACKpPBIBATHL CMBICII 3aKOHOB COXpPaHCHHA MACChbl BCIICCTB, IMOCTOAHCTBA COCTAaBa,
ATOMHO-MOJICKYIIAPHOI'O YYCHHS, 3aKOHA ABOl"aI[pO

1.5 OTIpEeEIIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX

1.6 KJIaCCU(UIIMPOBATh XMMUUYECKHUE PEeaKINH (10 YUCITY U COCTaBYy YYacTBYIOIINX B peak-
IIUH BEIIECTB, 10 TEMJI0BOMY 3D (DEKTY)

1.7 BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJISIDHYIO MAaCChl BCIICCTB

1.8 BBIYUCIIATH MACCOBYIO OO XUMHUYCCKOI'O 3JICMCHTA 110 (bOpMy.He COCOAUHECHUA,

1.9 BBIYUCIIATH MACCOBYIO NOJIFO BEIICCTBA B paCTBOPC




1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIC METO/IBI TO3HAHUS - HAOMIOIEHNE, U3MEPEHHE, MO-
JEUPOBAHUE, IKCTIEPUMEHT (PeabHbIN 1 MBICIIEHHBIH )

ITo Teme: "Baxueiiine npeacTaBUTEIM HEOPraHMUYECKUX BEIIECTB"

2.1

PaCKpPbIBATb CMBICI OCHOBHBIX XHUMHUYCCKHX MMOHATHH: OKCHJ, KHCJIOTa, OCHOBAaHHC,
COJIb

2.2

OTIpeNIeNIATh MPHUHAICKHOCTh BEIIECTB K ONPEACICHHOMY KJacCy COCAMHEHHUI IO
dbopmynam

23

KJ'IaCCI/I(bI/II_II/I];)OBaTB HCOPraHN4YCCKHUE BCIICCTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, ITOATBEPKIasl ONHMCAHWE IPUMEpPaMHU MOJIEKYISIPHBIX yYpaBHEHUH COOTBET-
CTBYIOLIUX XUMHUYECKUX PEaKIUi

2.5

IMPOrHO3NPOBATH CBOMCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX Ka4€CTBEHHOTO cocCTaBa,
BO3MOXXHOCTH IMPOTCKAHNA XUMHYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CJIeZIOBATh MPaBHUIIaM TOJIb30BaHUSI XMMUYECCKOM TMOCYION ¥ JIaOOPaTOPHBIM 000PYI0-
BaHUEM, a TaK)Ke MIPaBHJIaM OOpAaIeHHs C BEIICCTBAMH B COOTBETCTBHH C HHCTPYKIIU-
SIMU TIO BBITIOJTHEHUIO JTA00PATOPHBIX XMMUYECKUX OIBITOB IO TOJIYUYECHHIO U COOMpa-
HUIO Ta3000pa3HbBIX BEIIECTB (BOIOPOAA U KUCIOPOA), PUTOTOBICHUIO PACTBOPOB C
OTIpEeIeIIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U MTPOBOIUTH
XUMHUYECKHE YKCIICPUMEHTHI TI0 PAaCIiO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIIOT C IMO-
MOIIBIO UHIUKATOPOB (JIakMycC, peHOoIPTaNenH, METHIIOPAHK U IPYTHE)

2.7

IMPOBOAUTH PACUCTHI 110 YPABHCHUIO XUMHUYECKOU pCaKnuu

ITo teme: "Ilepunonuyeckunii 3akoH u [lepuoanueckas cuctemMa XUMHUECKUX IIEMEHTOB
.. Menneneea. CTpoeHrue arToMOB. XUMHUECKasi CBs3b. OKUCIUTEIBHO-BOCCTAHO-
BUTEJIbHBIE peakuuu"

3.1

PpacKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MMOHATHUM: AAPO aToMa, BHCKTpOHHLIfI clioit
aroMa, aroMHas Op6I/ITaJ'II), paanyc aroMa, XUMHUYCCKaA CBA3b, INOJAPHAA U HCTIOJIAPHAA
KOBAJICHTHAA CBA3b, SJICKTPOOTPHULIATCIIBHOCTDb, NOHHAA CBsA3b, WOH, KaTHOH, aAHWOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKUEC DJIEMECHTHI

33

OTKCBIBATh U XapaKTepu30BaTh TabIMuHyIo Gpopmy [lepruoguueckoil cucTeMbl XMUMUYe-
CKHX DJIEMEHTOB: pa3jinyarh MOHATUSA "mnaBHas noarpynna (A-rpymnmna)" u "nmodounas
noarpynmna (b-rpynma)", "mansie" u "Gonpime" nepuosl

34

packpsiBaTh cMblci [leprnoanueckoro 3akona /[.11. MeneneeBa: 1eMOHCTpHUpPOBATH I10-
HUMaHHEe NMEePUOANYECKOI 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IOJIO-
xenus B [lepuonuueckoil cucreme

3.5

COOTHOCHTb 0003HaUEHHs, KOTOphIEe nMeroTcs B Tabnuie "[lepuonuueckas cuctema xu-
Muueckux anemeHToB J[.M1. MenaeneeBa" ¢ 4nCI0BBIMHM XapaKTEPUCTUKAMH CTPOEHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3aps] sjapa, oOliee YUCIO IEKTPOHOB U




pacipeiesIeHue UX 10 AJIEKTPOHHBIM CJIOSIM)

3.6

ONpCaACIATh CTCIICHb OKUCJICHUA 2JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpCACIIATh BU XHUMHYCCKON CBS3H (KOBaHeHTHaﬂ u I/IOHHaﬁ) B HCOPraHM4YCCKUX CO-
CANHCHUAX

IIpoBepsiemble 31eMeHTHI conep:kanus (8 Kiacc)

Kon

[IpoBepsiemMblil 2JIEMEHT COEPIKAHUS

HCpBOHa‘laHBHHC XHUMHUYCCKHUC ITOHATHUA

1.1

[Ipenmer xumuu. Posb XUMHM B )KU3HU Y€JI0BEKA. XMMUS B CUCTEME HayK. Tea 1 BellecTBa.
®du3nuecKre CBONCTBA BEUIECTB. ATperarHoe COCTOSIHUE BEILECTB

1.2

[TonsiTve 0 MeTomax mo3HaHUs B XUMUHU. YncThie BemecTBa U cMecu. CriocoObl pasneneHust
cMecei

1.3

ATOMBI U MOJIEKYIbl. XUMHUYECKHE 37IeMeHThl. CUMBOJIBI XUMHUECKHX 371eMeHTOB. [IpocThie
Y CJIOJKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE

1.4

Xumnueckasi popmysna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTts. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca.
MaccoBas 10J1s1 XMMHYECKOTO JIEMEHTA B COCAMHCHUH

1.5

KonnuectBo BeniectBa. Monb. Mossipaas macca. B3auMOCBSI3b KOJIMUECTBA, MACChl M YHUCIIA
CTPYKTYPHBIX €IMHUI] BellecTBa. PacueTsl o GpopmynaM XUMHUYECKUX COSTUHEHUN

1.6

®u3nuecKre U XUMUYECKHUE SIBJICHUA. XUMHUUYECKas peaKkus U €€ MPU3HAKHU. 3aKOH COXpaHe-
HUS MacChl BelecTB. XUMUYeckne ypaBHeHUs. Kitaccuukanust XuMUYECKUX peakiuit (co-
€IMHEHUS, PA3JIOKEHUS, 3aMeIlleHus], OOMEHa)

1.7

XUMHUYECKUN IKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYI0M, C MpaBUiaMu pabOTHI B Ja-
6opaTopuy U MpueMaMu oOpaleHus ¢ J1a0opaTopHbIM 000pYIOBaHUEM, U3yYEHHE U OIHUCa-
HUE (U3NUECKUX CBOMCTB 00pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOMIONEHNE (PU3MUECKUX
(mnaBneHWe BOCKA, TasHHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KMIIEHHUE W KOHJEHCAIHs
BOJIbI) U XMMHUYECKHUX (TOPEHHE CBEYH, TPOKATMBAHUE MEHON IPOBOJIOKH, B3aUMOJIEHCTBUE
Mella ¢ KUCIIOTOW) SIBJIeHUH, HAaOII0/IeHHe U ONMCAaHKe MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3yiokeHHne caxapa, B3auMOJIEUCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapwsi, pasiio-
xeHue ruapokcuaa meau (II) npu HarpeBaHuu, B3aMMOJIEHCTBHE JKejle3a C PACTBOPOM COJIU
meau (II), uzyuenue cnocoboB paszzneneHus: cmecei (C MOMOUIbI0 MarHurta, GUIbTPOBAHUE,
BBINIapUBaHUE, JUCTWIUIALMS, XpoMmarorpadus), MpoBeIeHUE OYUCTKH IOBAPEHHOM COMH,
HaOJII0/IEHNE U ONIMCAaHUE Pe3yabTaTOB MIPOBEACHMUS OMbITA, UJUTFOCTPUPYIOIIETO 3aKOH COXpa-
HEHMsI Macchl, Co3/laHle Mojieieil MoleKyl (I1apoCTePKHEBBIX )

Baxueiiiine MNpEACTAaBUTCIIN HCOPraHUICCKUX BCIICCTB

2.1

Bosznyx - cmech razos. Cocras Bo3ayxa. Kuciaopon - anemMeHT u npocroe BemecTBo. Haxox-
JIeHUe KUCIIOpo/ia B Ipupoze, pru3ndeckre U XMMHYeCKHe CBOMCTBa (peakuu ropeHus). Ok-




cunpl. [Ipumenenue kuciopoaa. CriocoObl MosryueHus KUCIOpoaa B 1a00paTopuu ¥ MPOMBIII-
nerHocTt. Kpyrosopot kuciopoza B npupoae. O30H - aJuIOTpOnHas MOAU(UKALUSA KUCIIO-
pona

2.2 TerunoBoit ekt XuMuueckoil peakunu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U SHIOTEP-
MUYECKHE peaklyu. TOMINBO: yrojb U ME€TaH. 3arpsi3HEHUE BO3yXa, YCUIECHUE TAPHUKOBOTO
a¢dekra, pa3pymieHue 030HOBOTO CIIOS

23 Bonopon - anemeHT u npocroe BemecTBo. Haxoxnenue Booposa B mpupoze, Gpu3ndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0BI oiyueHusi. Kuciorsl u conu

2.4 MossipHbIii 00beM ra3oB. PacyeTsl 10 XUMHUYECKUM YpaBHEHHUSAM

2.5 ®dusnueckue cBoiicTBa Bosbl. Boga kak pactBopureins. PactBopbl. HacklieHHble 1 HEHACHI-
IIIEHHbIE pacTBOpbI. PacTBOpuMOCTh BeliecTB B Bojie. MaccoBas 10715 BEIIECTBA B PaCTBOPE.
Xumuueckue cBorcTBa BoJpl. OcHOBaHMS. Poiib pacTBOPOB B IPUPOZIE U B KU3HU YETIOBEKA.
Kpyrosopot Bozabl B ipupoje. 3arpsisHeHre NpUpoJHbIX Bo. OXpaHa U OYMCTKA IPUPOIHBIX
BOJI

2.6 Knaccudukanus Heopranunueckux coeauneHui. Oxenzpl. Knaccupukanms okCuaoB: coneoo-
pa3ymoire (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasytonie. Homenknarypa ok-
cuoB. dusnyeckre U XUMUYECKUE CBOMCTBA OKCHIOB. [loirydenue okcuios

2.7 OcHoBanus. Knaccuduxanusi OCHOBaHUM: 1EIOYM M HEPACTBOpUMbIE ocHOBaHUA. Homen-
KJIaTypa ocHOBaHUU. dU3nyeckre 1 XuMHYECKUe cBoicTBa ocHoBaHui. [lonyuenne ocHoBa-
HUM

2.8 Kucnorsl. Knaccudukamus kucnor. Homenknarypa kucior. Ou3nueckue U XUMHUYECKHE
cBoiicTBa KUCIOT. Psn aktuBHOCTH MeTamuioB H.H. bekeroBa. Ilonyuenue kucnor

2.9 Comu. Homenknarypa coneit. @usndeckue 1 XuMuueckue cBovictsa coneid. [lonydenne conei

2.10  |T'eneTnueckast cBs3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHUN
2.11 | XuMHUYECKHMI SKCIIEPUMEHT: KaUECTBEHHOE ONPEIEIICHNE COAECPKAHUSI KMCIOPOIa B BO3IyXE,

nojryuyeHue, cooupaHue, pacro3HaBaHue U U3y4eHHEe CBOWCTB KUCIOpOa, HaOI0IeHE B3au-
MOJENCTBHS BELIECTB C KHCIOPOIOM M YCJIOBHS BO3HHUKHOBEHMSI M IPEKPALICHUS TOPEHUs
(moxapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCUIOB U ONTUCAHNE UX CBOWCTB, MOJTyYeHUE, COOU-
paHue, pacro3HaBaHUE U U3y4E€HUE CBOMCTB BOIOpo/ia (TOpeHHe), B3auMoieicTBHE BOIOpOa
¢ okcustoM Meau (1) (Bo3MokHO MCTIONIb30BaHUE BUIEOMATepHaIoB), HAOIIOEHIE 00pa31ioB
BEILIECTB KOJINYECTBOM | MOJIb, UCCIIEIOBaHUE 0COOEHHOCTEH PacTBOPEHMSI BEIIECTB C pa3-
JIMYHOM paCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIECHHONW MAaCCOBOM J10JIEN pac-
TBOPEHHOI'O BEIIECTBA, B3aUMOAEHUCTBUE BOABI C METaJUIaMU (HaTpHeM M KaibliueMm) (BO3-
MO>KHO HMCMOJIb30BAaHUE BHJIEOMATEPUAIIOB), ONPEECICHNE PACTBOPOB KUCIIOT U IIENoueH ¢
MIOMOIIBI0 WHAMKATOPOB, UCCIEIOBaHHE 00pa3I[0B HEOPraHMYECKUX BEILIECTB Pa3IMUHBIX
KJIaCCOB, HAOJIOIEHNE M3MEHEHHUsI OKPACcKU MHJIMKAaTOPOB B PAacCTBOpAxX KHUCIOT U LIEJIOUEH,
u3y4yeHue BzaumoneicTeus okernaa menu (I1I) ¢ pacTBopom cepHOI KUCIOTHI, KUCIIOT C METaJl-
JaMH, peakIui HeUTpalIn3aluy, NOJy4eHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE Of1-
HOTO ME€Tajula JPYTMM W3 pacTBOpA COJM, PEUICHHE SKCIEPUMEHTAIBHBIX 33Jad IO TEME
"BakHelne Kiaccbl HEOPraHUYECKUX COeAMHEHUN"




[Iepuonnueckuit 3akoH u Ilepuoguyeckas cucrema xumudeckux snementos .M. Menaene-
eBa. CtpoeHue aroMoB. XUMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUU

3.1

[IepBble MONBITKU KJIACCU(PUKAUU XUMUYECKUX 3JeMEeHTOB. [loHATHE 0 rpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEIbHBIE METAILIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl). DJe-
MEHTBI, KOTOpBIE 00pa3yroT aM(oTepHble OKCUABI U THIPOKCUIBI

3.2

[Tepuognyeckuit 3akoH. [lepuognyeckas cucrema xumudeckux snemeHtoB .M. Mennene-
eBa. Koporkonepuoanas u anmuaHonepuoaHas Gopmsl [lepruoaundeckoit CHCTEMBI XUMHYECKHIX
anementoB .M. Menneneesa. Ilepuonbl u rpynnbl. @U3MYECKUN CMBICIT MOPSAIKOBOIO HO-
Mepa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA
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Crpoenue aromoB. CocTtaB aroMHBIX sijiep. M3oronbl. DnexkTponsl. CTpoeHHE IEKTPOHHBIX
000104eK aToMoB TepBbIX 20 xuMudeckux 31emMeHToB Ilepuoanyeckoii cucrems [[.1. Men-
JieneeBa. XapakTepUuCTUKa XMMUYECKOTO 3JIEMEHTA 110 €ro nosioxkeHuto B [lepuonnueckoit cu-
creme /.. MenneneeBa
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3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 rpynnaM u nepuojam. 3Hadenue Ilepuoanueckoro 3akoHa u
[Tepuoanueckoit cucTeMbl XMMUYECKUX 3JIEMEHTOB I Pa3BUTUS HayKu M npakTtuku. J[.M.
MeHenees - y4eHbI U IPaKJaHUH

3.5

Xumuueckasi cBa3b. KoBasieHTHasi (MOJsIpHAs M HEMOJSPHAsI) CBSA3b. JJIEKTPOOTPHUIIATEIb-
HOCTh XUMUYECKHUX 2J1eMeHTOB. loHHAas CBsI3b

3.6

Crenenb okuciacHus. OKUCINTEIHLHO-BOCCTAHOBUTCILHBIC pCaKkuuru. HpOHCCCI)I OKHCJICHHUA U
BoccTaHOBJIeHUS. OKMCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUN IKCTIEPUMEHT: U3y4eHHe 00pa3lioB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMO-
JIEMCTBHE TUAPOKCHIA IIMHKA C PACTBOPAMHU KHUCIIOT U I1IeJI0UeH, IIPOBEEHUE OMBITOB, HILITIO-
CTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakUui (TOpeHHe, peakiuu
Pa3NIoKEHHUs], COCTUHEHNS )

IIpoBepsiemble TpeGOBaHNS K pe3y/1bTaTaM OCBOEHHUS] OCHOBHOIM
o0pa3oBareJbHOM NporpamMmsel (9 Kiacce)

Kon nposepsie- | IIpoBepsiemble mpeaAMETHbIE pe3yabTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM Mpo-
MOTO PE3YIb- rpaMMbI OCHOBHOTO 001I1eT0 00pa3oBaHUs

Tara

ITo Teme: "BemecTBo 1 XuMuyeckasi peaxius’"

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHATUI: pACTBOP, AIMEKTPOIUTHI, HEAJIEK-
TPOJIUTBI, IEKTPOIUTUYECKAS TUCCOLUALIHS, PEaKLIMH HOHHOTO 0OMEHa, KaTaJn3aTop,
XUMHYECKOE paBHOBECHE, 0OpaTHMble M HEOOpaTHUMbIE pPEeaKIMH, OKUCIUTEIHHO-BOC-
CTAHOBUTEJILHBIE PEAKIUU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIE-
HUE, aJUIOTPONus, aMPOTEPHOCTh, XUMUYECKas CBs3b (KOBaJeHTHAs, HOHHAs, METall-
JIM4YECcKast), KpUCTAIIIMYECKasl pEIIETKA, CIUIaBbl, CKOPOCTh XMMHUYECKOM peakluu




1.2

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUN U IPUMEHSTD 3TH TO-
HSTUS TIPU OTIMCAHUU BEIIECTB U WX MpEeBpalleHui

1.3

COCTABJIATH YPABHEHHUS IEKTPOJIMTUYECKON JUCCOLUALUHN KUACIIOT, IIEJI0YEH U COJIEH,
MIOJTHBIE U COKpAIllEHHbIC YPAaBHEHUS peaKkIuii HOHHOTO 0OMeHa

1.4

PacKpbIBaTh CyIIHOCTb OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH ITIOCPEICTBOM CO-
CTaBJICHMSI IEKTPOHHOI0 OaaHca 3TUX PeaKIui

1.5

IMPOBOAUTD PACUCTHI I10 YPABHCHHUIO XHUMHYECKON peaKnuu

ITo Ttemam: "Hemertamisl 1 ux coequdeHua" U "MeTajuisl U UX coequHeHus"”

2.1

XapaKkTepu30BaTh (OMHUCHIBAThH) O0IIKE U crenu(ruIecKue XuMHUIECKUe CBOMCTBA MPo-
CTBIX M CIIOKHBIX BCIIECTB, IOATBEPXKAAs ONKMCAHUE IIPUMEPAMHU MOJEKYISIPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMHUECKUX PEAKIUN

2.2

COCTaBJIATh YpaBHCHHA peaKuHﬁ, IMOATBCPIKAAIOINX CYIICCTBOBAHUC TCHETUYCCKOM
CBA3U MCIXKY BCUICCTBAMHU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATh CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BO3MOKXHOCTHU
MMPOTCKAHUA XUMHUUCCKUX HpeBpameHHﬁ B PA3JIMYHLIX YCIIOBUAX
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CJIEZIOBATh MPaBHJIaM MOJIb30BAHUS XUMHUYECKOHM TOCYI0H 1 1abopaTopHBIM 000py/I0-
BaHUEM, a TaK)Ke MpaBHiiaM 00pallleHus C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIU-
SIMH TIO BBITIOJTHEHUIO J1a00paTOPHBIX XMMHUYSCKHUX OMBITOB IO TOJTYYCHHIO U coOupa-
HUIO ra3000pa3HbIX BEUIECTB (AMMHAKa U YIIIEKUCIIOTO ra3a)

2.5

IIPOBOAUTHL PEAKLUU, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMYHBIX BELICCTB:
pacro3HaBarh ONBITHBIM ITyTEM XJIOPHII-, OpOMUI-, HOIUA-, KapOoHat-, Gpocdar-, cu-
JMKar-, Cynbdar-, THIPOKCH/I-UOHBI, KATHOHBI aMMOHMSI, HOHBI M3YYE€HHBIX METAJIIOB,
IIPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX BELIECTB

[To Teme: "Xumus u okpyxaromias cpena”

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMuuecknux noHstui: I[1JIK BemecTsa; koppo3us Me-
TAJJIOB

3.2

MPUMEHSTh OCHOBHBIE ONEPAlMH MBICIUTEIBHOW JEATEIbHOCTH - aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEeMAaTH3aIUIO, BBISBICHUE TPUUUHHO-CIIEICTBEHHBIX CBSI-
3€H - 11 U3yYECHUS CBOKCTB BEIIECTB U XUMUUYECKHUX PEAKIUI; €CTECTBEHHO-HAYYHbIE
METO/bI TO3HAHUS - HAOMIOJICHHE, U3MEpPEHNE, MOIETTUPOBAHUE, SKCTIEPUMEHT (pealib-
HBI U MBICJIEHHBIN)

IIpoBepsiemMble 3JIeMeHTHI cofep:kaHus (9 Kiacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKaHUA

BemecTBo u xumMudeckas pcaKknus. HOBTOpCHI/IC




1.1

ITepuonnueckuit 3akoH. Ilepuonuueckas cucrema xumuyeckux snemenTos .M. Mennene-
eBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMUUYECKUX JIEMEHTOB Tep-
BBIX TPEX MEPUOAOB, Kaus, KAIbLMI U UX COETUHEHUI B COOTBETCTBUH C IIOJIOKEHUEM dJIe-
MeHTOB B [lepnoanyeckoil cucteme U CTpOEHUEM UX aTOMOB

1.2

CtpoeHue BenecTBa: BUJIbl XUMUYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCH-
MOCTb CBOMCTB BEILIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKH M BUIA XUMHUYECKOW CBA3U.
Knaccudukarus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB (MEXIYHAPOIHAS U TPUBUAIb-
Has). XUMHYECKHUE CBOWMCTBA BELIECTB, OTHOCAIIMXCS K PAa3IMYHBIM Kjlaccam HeOopraHuye-
CKUX COCIMHEHUI, FTEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB

1.3

Knaccudukanuss XUMHUECKUX peakuil MO pa3iMyHbIM MpPU3HAKaM (IO YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3P QEKTY, 10 U3MEHEHHIO CTETIEHEH OKHC-
JICHUS] XUMHYECKHUX 3JIEMEHTOB, IO 00PaTUMOCTH, TI0 YYACTHIO KaTaau3aropa). K30- U SHI0-
TEPMUUYECKHUE PEaKLMM, TEPMOXUMHYECKUE ypaBHEHHUA. [IOHATHE O CKOPOCTH XMMMUYECKOU
peakuumn

1.4

ITousitre 00 O6paTI/IMBIX n HeO6paTI/IMBIX XUMHUYCCKHX pPCaKIUAX. IToHsiTHE O TOMOT€HHBIX U
TCTCPOrCHHLIX PCAKLUAX. IlousTHE 0 XMMHYECKOM PaBHOBCCHHU. CDaKTOI)I)I, BJIMAOIIUEC Ha
CKOpPOCTb XHUMHYECKOHN pC€aKuu M IMOJIOKCHHUEC XUMUYCCKOI'0 paBHOBCCHUA

1.5

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIE p€aKiuu, SHGKTpOHHHﬁ 0ajlaHC OKHMCIIUTEIbHO-BOCCTA-
HOBHUTCIIBHOU pcakuunu. CocrasieHue ypaBHeHI/Iﬁ OKHCJIHUTCIbHO-BOCCTAHOBUTCIIbHBIX PCaK-
LIHI>'I C UCITIOJIb30BAHHUEM MCTOAA SJICKTPOHHOI'O OajaHca

1.6

Teopus 3MEeKTPOIUTUYECKON JUCCOLMALUU. DIEKTPOJIIUTHI U HEANEKTPOJINThL. KaTHOoHBI, aHu-
OHbl. MeXaHu3M JIMCCOLMALIMNY BELIECTB C PA3JINYHBIMU BUAAMU XUMUYECKOHU CBsI3U. CTereHb
nucconanuu. CuibHble U ciaOble 31eKTPOIUThL. Peakuuyu HoHHOro oOMeHa. YciaoBus mpo-
TEKaHUsl peaklUii HOHHOT0 0OMeHa, IIOJIHbIE U COKPALICHHbIE HOHHBIE YPABHEHUSI PEAKIIHIA.
CBoiicTBa KHCIIOT, OCHOBAaHUI M COJIeil B CBETE MpeACTaBIEHUI 00 3IEKTPOIUTUYECKOM JTuc-
conuanuu. KauecTtBeHHbIe peakiiuu Ha MOHBL. [IoHsATHE O rMApONIM3E conen

1.7

XYUMHUYECKUN IKCTIEPUMEHT: 03HAKOMIICHHE C MOJIEIISIMHU KPUCTAINTIMYECKUX PEIIETOK Heopra-
HUYECKHUX BEIIECTB - METAJIJIOB M HEMETAIIOB (Tpaduta u aiMasa), CJI0KHBIX BEIIECTB (XJI0-
pHIa HATpUs); UCCIIEOBaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT BO3IECHUCTBUS
pa3nuyHBIX (HaKTOPOB; MCCIETOBAHUE AIEKTPOITPOBOAHOCTH PACTBOPOB BEUIECTB, MpoIlecca
JUCCOLIMAIIMU KHUCIIOT, Ienoueil U coneil (BO3MOXHO HCIIONIb30BaHUE BUEOMATEpUAsIOB);
IIPOBEJCHHE OINBITOB, WILTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS PEaKIMil HOHHOTOo oOMeHa
(oOpa3zoBaHue ocajka, BBIIEICHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WILTIOCTPHUPYIOIIUX
IpUMEPHI OKUCTUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIUi (TOpeHre, peaKkIiuy pa3IoKeHus, CO-
€IMHEHHs); pacrO3HaBaHUE HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKInuit
HA MOHBI; pEIIeHHE YKCIIEPUMEHTATbHBIX 3314

Hemeramis! 1 ux COCINHCHUA

2.1

OO61mas xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU
okucnenus. CTpoeHue u pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB - TaJOT€HOB. XUMHUYECKUE
CBOICTBa Ha mpuMepe XJiopa (B3auMOJEHCTBUE C METa/lllaMH, HEMETaJUIaMH, IIeJI0YaMH).
Xnoposozpopoa. ConsiHasi KUCIIOTa, XUMUYECKUE CBOWCTBA, NOJIyYeHUE, NpuMeHenue. Jleil-
CTBHUE XJIOpA M XJIOPOBOJOPOa HAa OpraHu3M yesloBeKa. BaxkHelre XIopuabl U UX HaX0X-
JIEHUE B NIPUPOJIE




2.2

OO6mas xapakrepucTka eMeHToB VIA-rpynmbsl. OcOOEHHOCTH CTPOEHHS aTOMOB, Xapak-
TEpHbIE CTENEHU OKUcieHus. CTpoeHue U (pu3nyeckue cBOMCTBa MPOCTHIX BEIIECTB - KHCIIO-
poza U cepbl. AJITOTPOITHBIE MOJU(HUKAIIMY KHCIOPO/A U cepbl. XUMHUECKHUE CBOMCTBA CEPHI.
CepoBonoposa, cTpoeHue, pusnueckue 1 XuMudeckue cBoictBa. OKCUABI cepbl Kak MpeicTa-
BUTEIN KHCIOTHBIX OKCUIOB. CepHast KUCNoTa, (PU3NYeCcCKhe U XUMHUYECKUE CBOKCTBA (001ue
KaK IpeACTaBUTENs Kilacca KMCIOT U crenupuyeckue). XuMHUECKUe peakiuy, Jexalie B
OCHOBE MPOMBIIIJIEHHOTO CI10c00a nmoiayyeHus cepHoit kuciotsl. [Ipumenenue. Conu cepHoit
KHCIJIOTBI, Ka4eCTBEHHAasl peakuus Ha cynb(ar-uoH. HaxoxxaeHue cepbl U ee COeUHEHUN B
npupoe. XUMHUECKOE 3arps3HEHNE OKPYXKatoIIeH cpe/ibl COEqUHEHUSAMU CEPhI (KUCIOTHbIE
JIOK]U, 3arpsi3HEHNE BO3yXa U BOJAOEMOB), CIIOCOOBI €ro MPeA0TBPALCHUS
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O61mas xapakTepucTuka 31eMeHTOB VA-rpyribl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTep-
HBIC CTENICHU OKHCIIEHUS. A30T, paclpoCTpaHEeHUE B MPHUPOIE, PU3NICCKUE U XUMUYECKUE
cBoiictBa. Kpyrosopor azora B npupozae. AMMHAK, ero pu3ndecKkue 1 XUMUYECKHUEe CBOMCTBA,
noiyuyeHue u npumeHeHune. Conmu aMMOHUS, UX (U3HUECKHE U XUMHUYECKHE CBOWCTBA, MPH-
MeHeHue. KauecTBeHHas peakiis Ha HOHBI aMMOHHUA. A30THas KUCJIOTa, ee MoidyyeHue, hu-
3MYECKUE U XUMHUUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTEINS Kilacca KUCJIOT U crienuduye-
ckue). Mcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX YIOOpEHUH.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH Cpe/lbl COSAMHEHUSIMU a30Ta (KUCJIOTHBIE JAOXKIH,
3arpsi3HEHUE BO3yXa, IOYBBI U BOJOEMOB)

24

®docdop, amnorponHsie Moaupukanuu dpocdopa, hpuznyeckre u XuMudeckue cBoictra. Ok-
cun pochopa (V) u hochopras kucnora, Gu3HIECKUe 1 XUMUICCKUE CBOWCTBA, MOTYICHHUE.
Hcnonb3oBanue hocharoB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHHIA

2.5

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOSHMsI aTOMOB, Xapak-
TEpHBIC CTCIICHW OKHUCIICHUS. YTIEPO, aUIOTPOIHBbIC MOIU(PUKAIIMN, PACIIPOCTPAHCHHUE B
npupoze, pusndeckue U XMMUYecKue cBoicTBa. Axcopouus. KpyroBopor yrieposaa B npu-
poxe. Okcuabl yriepoaa, ux GU3NIecKue U XMMUYECKUE CBOMCTBA, ACWCTBUE HA KUBBIE Op-
TaHWU3MBI, [TOJyYeHUE U IPUMEHEHUE. DKOJIOTHUECKHEe POOIeMBbl, CBI3aHHBIE C OKCHJIOM YT-
nepona (IV); runoresa mo6anbHOTO NOTEIJIEHUS KJIMMarTa; NapHUKOBBIA 3(PpPexT. YronpHas
KHCJIOTa U €€ COJU, UX (PU3nYecKre U XMMUYeCKHe CBOMCTBA, MOIydYeHue U npumenenue. Ka-
YCCTBCHHAA pCaKIiusd Ha Kap6OHaT-I/IOHI)I. Wcnonp3oBanue Kap60HaTOB B 6I)ITy, MEOUIINHE,
IPOMBIIIJIEHHOCTH U CEITbCKOM XO3HCTBE

2.6

[TepBoHauanbHBIEC MOHATHS 00 OpPraHMYECKHX BEHIECTBAX KaK O COSMHEHUSIX yriepoaa (Me-
TaH, 9TaH, YTUJIEH, alleTUJICH, STAHOJI, TJIUIIEPUH, YKCYCHas KucioTa). MIX coctaB u xumuue-
ckoe ctpoeHue. [lonaTre o OMONIOTUYECKH BaXKHBIX BEIIECTBAX: KHUPaAX, OENKax, yIieBogax -
n ux pOJ'II/I B JKMU3HHU YCJIOBCKA. MaTepI/IaJ'II)HOG CINHCTBO OpFaHI/I‘IGCKI/IX nu H€0pFaHI/I‘ISCKI/IX
COCJIMHEHU U

2.7

KpemHuii, ero ¢pusnyeckre 1 XMMUYECKHE CBOMCTBA, MolydyeHre U npuMeHeHue. CoennHe-
HUsl KpeMHUs B npupoze. O6mue npencrasienus 06 okcuae kpemuus (IV) u kpemuueBoi
kucinoTe. CHIIMKaThI, X UCIIOJIb30BaHKUE B OBITY, MEAULIMHE, TPOMBIIIJICHHOCTH. Baxkneiimume
CTPOUTENIbHBIE MaTepHaJIbl: KEpaMHKa, CTEKJIO, IEMEHT, O€TOH, xkese300eToH. [Ipobnemsbr Oe3-
OTIaCHOTO MCIIOB30BAHUS CTPOUTENBHBIX MaTepHAJIOB B TIOBCETHEBHOM JKU3HU

2.8

XHUMUYECKUI OKCIICPUMCHT: U3YUYCHUC 06p33LIOB HCOPTaHNYCCKUX BCIICCTB, CBOICTB COJIS-
HOM KHCJIOTBI; TPOBEACHUC KQUCCTBCHHBIX peaxunﬁ Ha XJIOpU-UOHBI 1 Ha6J'IIO}IeHI/Ie IMpu3Ha-
KOB HX IIPOTCKAaHUA; OILITHI, OTPpAXXAOIINC (I)I/IBI/I‘-IGCKI/IC 1 XMMHYECKHE CBOMCTBA raJIor€HOB




U UX COCAMHEHUU (BO3MOXHO HCIIONIF30BaHUE BUACOMATEPHANIOB); O3HAKOMIICHHE C 00pa3-
[IaMHU XJIOPUIOB (TAJIOTCHHU/IOB); 03HAKOMJICHHE ¢ 00pa3IiaMu Cephbl M €€ COSAMHEHUSIMHU (BO3-
MO>KHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB); HAOMIOIEHHUE ITpoliecca OOYIIIHBAHMS caXxapa Mol
JEHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI; U3yYeHHE XUMUYECKUX CBOMCTB pa30aB-
JICHHOW CepHOU KHCIIOTHI, IPOBEICHNE KAYECTBEHHON peaKkiliu Ha Cylnb(ar-nuoH u Habmro/e-
HUE MPU3HAKa e NMPOTEeKaHUs; O3HAKOMIIEHHE ¢ (U3NYECKUMHU CBOMCTBaMU a3oTa, ¢pocdopa
U UX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BHJICOMATEPHUATIOB), 0Opa3liaMu a30THBIX U
docdopHbIX ynoOpeHuit; moixydeHue, coOupanue, pacro3HaBaHue U U3y4eHHE CBOMCTB aM-
MHUaKa; MPOBE/ICHUE KaYeCTBCHHBIX PEaKIMii HA MOH aMMOHUS U Gocdar-uoH U U3ydeHUE
MPU3HAKOB WX MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C Me-
JIbI0 (BO3MOXKHO MCIIOJIB30BaHKE BHJIEOMATEPUAJIOB); U3yUY€HHUE MOJENECH KPUCTAITMYECKUX
pelieTok anMasa, rpadura, dymiepeHa; 03HaKOMIIEHUE C TIPOLECCOM aAcopOLUU PaCTBOPEH-
HBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM M YCTPONUCTBOM MTPOTUBOTa3a; MoJyueHHe, COOMpaHue,
pacro3HaBaHUE U U3YYEHHE CBOMCTB YINIEKHCIIOTO T'a3a; MPOBEICHUE KaYeCTBEHHBIX peaKlnuii
Ha KapOOHaT- U CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C TIPO-
IYKIMEeH CUJIMKATHOM MPOMBIIUIEHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX 3aJad M0 TeMe
"BaxHeiime HeMeTaUIbl U UX COSQUHEHN "

Mertaniasl 1 ux COCINMHCHUA

3.1

OO6m1as xapakTepuCTHKa XUMHUECKUX 3JIEMEHTOB - METAJJIOB HA OCHOBAHHUH UX TIOJIOKEHUS B
[Tepuonuueckoii cucreMe xuMudeckux snemeHToB J[.M. MeHnzaeneeBa u CTpOCHUS aTOMOB.
Crpoenue MetamioB. MeTtamindeckas CBs3b U METAJNIMYECKasi KpUCTAJUIMUECKasl PelleTKa.
DNEKTPOXUMUYECKUN Psifi HAPSHKEHUI METalIoB

3.2

du3nyecKkue U XMMHYECKHE CBOWcTBAa MeTauioB. OOmue crnocoObl MOTYyYEHHUS] METaJIOB.
[TonsiTie 0 KOpPpPO3WM METAIJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOpposuu. CriiaBbl
(cTamp, UyryH, JIOPATIOMHHUIA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIEHHOCTH
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[Ilenounsle MeTaiIbl: NoNokeHNue B [lepuoanueckoil cucreMe XuMu4eckux aneMenTos (.M.
MenzeneeBa; CTpOEHHE UX aTOMOB; HaxoXKJeHHE B mpupozae. OU3nyeckue U XUMHUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUIbI ¥ THAPOKCUIBI HaTpus U Kanus. [Ipumene-
HUE I1E€J0YHBIX METAJNIOB ¥ UX COEUHEHUM

3.4

[IlenoyHo3eMeNbHBIE METAJIIBI MAarHUM U KaJlbLMil: TosiokeHue B [lepuognyeckoi cucreme
xumuueckux d1neMeHToB J[.M. MenzaeneeBa; cTpoeHUE UX aTOMOB; HaXOXKJIECHUE B IIPUPOJIE.
du3nyeckre 1 XUMHUYECKHE CBOMCTBA MarHus M KaJabllvsa. BajkHeHIne coeTMHEHNS KaTbITHs
(okcua, THAPOKCH, COTH). JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHeHUs

3.5

Amomunuii: nonoxxenue B [lepuoanueckoil cucteme xumuueckux semeHToB .M. Menne-
JIeeBa; CTPOCHUE aTOMA; HaxX0XKACHHE B IIpupozae. Pu3nuecKkue 1 XUMUYECKUE CBOMCTBA ajlko-
MUHMSL. AMOTEpHbIE CBOWCTBA OKCHJIA M THJIPOKCHU/IA AIFOMUHUS

3.6

Keneso: nonoxkenue B [lepuoanueckoit cucreme xumudeckux smemeHToB J[.M. Menpaeneena;
CTpPOEHHE aToMa; HaxoXJieHue B npupoje. dusnveckne u xumMuueckue cBorcTna xenesa. Ok-
cuabl, ruapokcuabl U conu xenesa (II) u xxenesa (I1I), ux cocras, cBoCTBa U MONTy4YEeHHE

3.7

XUMHUYECKUN SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METaJUIOB M CIUIaBOB, UX (uU3NYe-
CKMMH CBOMCTBAaMU; U3yUCHHE PE3YJIbTaTOB KOPPO3UU METAIIIOB (BO3ZMOYKHO MCIOIb30BaHHUE
BUJIEOMAaTEpPHUAIOB), 0COOEHHOCTEH B3aUMO/IENCTBUS OKCH/IA KaJIbLIMs U HATPUS C BOJOM (BO3-




MOKHO HCTIOJIH30BAHUE BUACOMATEPHANIOB); UCCICOBAHUE CBONCTB YKECTKOW BOJBI; IMPO-
1[ecca ropeHus Jelesa B KUCIOpoe (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEpUasIoB); IpU3Ha-
KOB ITPOTEKAHUS KAYECTBEHHBIX PEaKIUii Ha MOHBI (MarHUs, KaJIbIIHs, AIFOMUHHUS, IIHKA, K-
ne3a (I1) u xxenesa (I1I), menu (I1); HaGMrONEHWE W OMMICAaHUE MPOIIECCOB OKPAIIMBAHUS T1JIa-
MEHU MOHAMU HATPUS, KK U KaJIbIUs (BO3MOXKHO UCIIOJIL30BaHUE BUICOMATEPUATIOB); UC-
cienoBaHue aM(OTEPHBIX CBOMCTB MAPOKCH]IA AIOMUHMS U THIPOKCHU[A IIMHKA; PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe "BaxkHeline MeTaibl U UX COeIMHEHUS"

XHUMHA ¥ OKpyKarolias cpena

4.1

HoBsie marepuansl 1 TexHoJIoruu. BemecTsa U Marepuassl B MOBCEAHEBHOM KU3HU YEIIO-
BeKa. XUMHS U 370pOBbe. be3zonacHoe UCMOb30BaHUE BEUIECTB U XMMUUYECKUX PEAKIIUNA B
onITy. [lepBast moMOIIb MPYU XUMUYECKHUX 03KOTAX U OTPABICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOM TI'PAMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CpeJibl
ITAK. Ponp XuMu# B pelICHUH 3KOJIOTHYECKUX MpodieM. [IpuponHbie HCTOYHUKH YITIEBOIO-
poIoB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX NIEpepabOTKH, UX POJIb B OBITY U MPO-
MBIIIEHHOCTH

4.3

XUMUYECKUN KCIIEPUMEHT: M3y4eHHEe 00pa3loB MarepHasioB (CTEKIIO, CIUIaBbl METAJUIOB,
MOJIMMEPHBIE MaTepUaJIb)

Jl51s mpoBeieHUs] OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 1o XxuMuu (aanee - OI'D mo xumun)
MCIIOJIB3YeTCs TIepeveHb (Konudukarop) mpoBepseMbIX TPEOOBAaHUH K pe3ylibTaTaM OCBOCHHSI OCHOB-
HOM 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHus U AIEMEHTOB COACPKAHHUSI.

IIposepsiembie Ha OI'D no xuMuM TpPeOOBaHUSA K pPe3yJIbTATAM O0CBOCHHS OCHOBHOM 00pa3oBa-

TeJIbHOH MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

HHUsA

Kon mpoBepsie- | [IpoBepsiemblie TpeOOBaHUS K MPEIMETHBIM pe3yJibTaTaM 0a30BOTO YPOBHS OCBOCHUS
MOro TpeboBa- | OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMs HA OCHOBE

drocC

IIpencrasienue:

1.1

0 MO3HABa€MOCTHU SIBICHUN MPUPOAbI, TOHUMAHUE OObEKTUBHOM 3HAYMMOCTH OCHOB
XMMHUYECKOH HayKH Kak 00J1acTH COBPEMEHHOI'0 €CTeCTBO3HAHMS, KOMIIOHEHTa 00111eH
KYJBTYPbI U IPAKTUYECKOH 1eATEIbHOCTH YeJIOBEKa B YCIOBUAX COBPEMEHHOIO 0011e-
CTBa; IOHUMaHUE MECTA XUMUU CPEAU IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAaYYHBIX MCTOJAAX IMO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U TCOPECTUUCCKUX
METOAAaX MCCICAOBAHUA BECIICCTB U U3YYCHUA XUMHNYCCKUX peaKHHﬁ; YMCHHE UCITOJIb-
30BaTh MOJICIIN OJIA 00BSICHEHUS CTPOCHHA aTOMOB U MOJICKYII

1.3

0 chepax npodeccnoHaIbHON AEATENbHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMHM Ha JOCTH)KEHUSAX XUMHUYECKON HAyKH, YTO MO3BOJIMT
o0y4arolLMcs paccMaTpUBaTh XUMUIO Kak cepy cBoeit Oynyiieit npodeccuoHanabHON
JESITeIbHOCTH U C/IeNIaTh OCO3HAHHBIN BBIOOP XMUMHUHU KaK IPO(UIHLHOTO MpeAMETa Ipu
nepexozie Ha YpOBEHb CpeHero o0I1ero oopa3oBaHus




Bnaz[eHHe CHUCTEMOU XUMHYECKUX 3HAHUU U YMCHHUC ITPUMCHATH CUCTCMY XUMHUYCCKUX
3HAHUW, KOTOPAsi BKJIFOYAET:

2.1

BOKHEHIIINE XUMUYECKUE TTOHATUS: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO,
MPOCTOE U CJIOKHOE BEUIECTBO, OJHOPOIHASI U HEOJHOPOHASI CMECh, OTHOCHUTEJIbHBIE
aTOMHAasi U MOJICKYJISIpHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MO-
JSPHBIA 00bEeM, OKCHJI, KUCIOTa, OCHOBAaHUE, COJIb (CPEIHss), XUMUIECKasT PeaKIus,
pPEaKIMK COCMHCHMS, PEAKIIUK PA3JIOKECHHS, PEAKIIUK 3aMEeIEHHs, peaKI[ui 0OMEHa,
TerI0BO# 3(peKT peaknuu, 3K30- U IHAOTCPMUICCKUE PEAKIINH, PACTBOP, MACCOBAS
JIOJIST XMMHUYECKOTO 3JIEMEHTa B COCMHEHUH, MAaCcCOBasl 10J1s1 U MPOLIEHTHAs KOHIICH-
Tpalys BEIIECTBa B paCTBOPE, SAPO aTOMa, HISKTPOHHBIN CIION aroma, aToMHasi OpOu-
Tallb, PaANyC aToMa, BAJICHTHOCTb, CTEIICHb OKUCIICHUS, XUMUYECKas CBS3b, AJIEKTPO-
OTPULATENBHOCTD, MOJSPHAS U HEMOJISPHAs KOBAJICHTHAS CBA3b, MOHHAS CBSI3b, METAJI-
JUYECKas CBsI3b, KPUCTAJIMYECKAsl pPelIeTKa (aTOMHAas, HOHHAsI, METAJLTNYECKasl, MO-
JEKyJsipHast), UOH, KAaTUOH, aHUOH, JCKTPOJIUT U HEIIEKTPOJIUT, JICKTPOIUTHYECKAS
JUCCOITUAITNS, PEAKIIM MOHHOTO OOMEHa, OKUCIUTEIhHO-BOCCTAHOBUTEIHHBIC PeaK-
UM, OKHUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, DIIEKTPOJIN3, XU-
MHYECKOE PaBHOBECHE, 0OpaTUMbIE U HEOOpAaTUMBbIC PEAKIIMH, CKOPOCTh XMMHYECKOU
peakuuu, karanusarop, [IJIK, koppo3us MeTamioB, CIIaBbl

2.2

OCHOBOITOJIararomure 3aKOHbl XUMHUH: 3aKOH COXPaHCHUSA MACChI, HepI/IOIII/I‘-IGCKI/Iﬁ 3aKOH
I[I/I MeHL[eneeBa, 3aKOH IIOCTOsHCTBA COCTaBa, 3aKOH ABOl"aI[pO

23

TCOpHUU XUMHUU: ATOMHO-MOJICKYJIIpHAasA TCOPHs, TCOPHUL 3HCKTpOJII/ITPI‘leCKOﬁ AUCCOLH-
alru

Brnanenue ocHOBaMu XMMHYECKOW IPaMOTHOCTH, BKIIFOUAOLIEH:

3.1

yYMEHUE MPABUIHLHO MCIOJIb30BaTh U3YUCHHBIC BEIIECTBA U MaTepHalibl (B TOM UYHUCIIE
MUHEpaIbHbIE YIOOPEHHsI, METaJUIbl M CIUIABHI, MPOAYKTHI MEPepabOTKU MPUPOIHBIX
HMCTOYHUKOB YIJIEBOIOPOAOB (YIJIsL, TPUPOIHOTO Ta3a, HEPTH) B OBITY, CETLCKOM XO35TH-
CTBE, Ha IPOU3BOJICTBE U TIOHUMAHUE 3HAYECHUS KUPOB, OEJIKOB, YIIIEBOIOB IS Opra-
HU3Ma YeJI0BEKa; YMEHHE MTPOTHO3UPOBATh BIUSHUE BEIIECTB U XUMUUECKUX MPOIIEC-
COB Ha OpraHU3M YEJIOBEKa M OKPYKAIOIIYI0 IPUPOIHYIO CPENY

3.2

YMCHHUE MHTCTPHUPOBATH XUMHUUYCCKHUEC 3HAHUSA CO 3HAHHUAMU APYTHUX y‘lC6HBIX npeame-
TOB
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HaJINYME OMbITa paboThl C pa3IMYHBIMU HCTOYHUKAMU MH(POPMAIUH 110 XUMUH (Hayd-
Hasl ¥ HAyYHO-MIOMYJIsipHasi IMTEpaTypa, CJI0BapH, CIIPaBOYHUKU, HHTEPHET-PECYPCHI)

3.4

YMCHHC OOBEKTUBHO OLICHHUBATh I/IH(l)OpMaHI/IIO 0 BCHICCTBaX, UX IPECBpALICHUAX U
MPAKTHUYCCKOM IIPUMCHCHUHN U YMCHUC UCITIOJIB30BATh €€ Ui PCIICHUA yqe6H0—no3Ha—
BaTCJIBbHBIX 3aaa4

Brnanenue ocHoOBaMU MOHATHITHOTO arnmnapara i CHMBOJIMYECKOTO SI3bIKa XUMHUH IS CO-
cTaBieHHs (pOPMYIT HEOPTaHUYECKUX BEIECTB, YPAaBHEHUIH XMMUYECKHX PeaKLnii; oc-
HoBamu xumuieckoil HomeHkaarypsl (IUPAC u TpuBuaibHOIN)

YMenne oOBSICHATH CBS3b MOJIOKEHHS AIeMeHTa B [leproandeckoil CUCTeEME ¢ YUCTIO-
BBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsi




aqpa, oolee YUCIo AEKTPOHOB), paclpeieIeHUEM JIEKTPOHOB M0 SHEPreTUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX NEPUOAOB, KaJIUA U KaJIbLHs

6 [IpencraBienue o NepuoOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKHX 3JIEMEHTOB (pa-
JINYC aToMa, AJIEKTPOOTPULIATETLHOCTB), MPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKESHHS
aneMeHToB B [lepuoanueckoii cucreMe (B MaibIX EPUO/IaX U IIaBHBIX MOATPYIIAx) U
AJIEKTPOHHOT'O CTPOCHMS aTOMa

7 YMmenue kiaaccuuIpoBaTh:

7.1 XUMUYECKHE 3JIEMEHTBI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHYECKHE PEaKIINKU

8 YMeHue onpenesnsrTh:

8.1 BaJICHTHOCTH U CTEIIEHb OKUCIIEHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA

8.2 BUJI XUMHUYECKON CBSI3U U THI KPUCTAJUIMYECKOU CTPYKTYPHI B COCTUHEHUSAX

8.3 XapakTep cpelbl B BOAHBIX PACTBOPAX BEUIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHUCIIUTEIb U BOCCTAHOBUTEb

9 YMeHue XapakTepru30BaTh PU3NICCKUE M XUMUICCKUE CBOMCTBA!

9.1 MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, anmMas, KpeMHHUH, a30T, hochop,
cepa, XJI0p, HaTpU, KaJluii, MarHui, KaJabI[ui, AIIOMUHUH, JKEJIe30)

9.2 CJIOKHBIX BEIIECTB, B TOM UKCJIE UX BOAHBIX PACTBOPOB (BO/Ia, aMMHUAK, XJIOPOBOIOPOI,
CEpOBOZIOPOJT, OKCHUJIBI U TUIIPOKCHABI MeTaIuToB | - IIA rpynm, amtomunus, menu (I1),
nuHkKa, xenesa (II u 1), okcunsr yrnepoga (II u IV), kpemuus (IV), azora u dhocdopa
(Il V), cepsl (IV u VI), ceprucras, cepHas, a30TucTas, a30THasi, pocPopHas, yroib-
Hasl, KpeMHHEBas KUCIIOTa U UX COJIH)

9.3 MIPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOCHHSI, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXKHOCTD IPO-
TeKaHUsl XMMHUYECKHUX MPEBPAIIeHU B PA3IUYHBIX YCIOBUIX

10 YMeHHe cOCTaBIATh MOJIEKYISIPHBIE U HOHHBIE YPAaBHEHHUSI pEaKIUii, B TOM YHCIIE:

10.1 peakiuii HOHHOro oOMeHa

10.2 OKUCITUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINN

10.3 WUTIOCTPUPYIOIIMX XUMUYECKUE CBOIMCTBA M3YUEHHBIX KJIACCOB (TPYIIT) HEOpraHuve-
CKHX BEIECTB

10.4 MOJITBEPKAAIOIIUX T€HETUYECKYIO B3aUMOCBS3b MEXIY HUMHU

11 YMeHue BeIUUCIATH (IPOBOJUTH PACUEThI):




OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MACChl BCIICCTB, MAaCCOBYIO IOJIKO XU-
MHYECKOI'O 3JIEMEHTA B COCAMHCHHUU

11.2

MAacCCOBYIO JOJIIO B€IICCTBA B paCTBOPE,

11.3

KOJIMYCCTBO BCUIECTBA U €I'0 MACCy, 00BEM ra3oB

11.4

[0 YpaBHEHHUSIM XUMHYECKHMX PEaKLUH U HaXOAUTh KOJMUYECTBO BEIECTBA, 0OBEM U
Maccy peareHTOB WM IPOAYKTOB pPEaKLIMH

12

Bnanenue (3HaHuEe OCHOB):

12.1

OCHOBHBIMU METO/IaMU HAy4HOTO MO3HaHUs (HaOJI0ieHUEe, U3MEPEHHE, SKCIICPUMEHT,
MOZETMPOBAHNE) TIPU U3yYCHHUH BEIIECTB U XUMUUYECKUX SIBICHHIA; yMeHHE chopMyin-
poBaTh MpoOIEMY U IIPEUIOKUTD ITyTU €€ PELICHUS

12.2

6e3omacHOil paboThl ¢ XMMUYECKMMHM BEIIECTBAMH, XMMHUYECKOH MOCY0i U J1abopa-
TOPHBIM 000PYIOBaHUEM

12.3

npaBWiIaMy 0€30MacHOTO OOpAIICHHS C BEIIECTBAMH, MUCIIONB3YEMbIMUA B TIOBCEIHEB-
HOM JKM3HH, IPAaBUJIAMH MOBE/ICHHS B LENAX COEPEKEHUS 370POBbS U OKPYKAIOILEH
NPUPOJHOI Cpe/Ibl; MOHUMaHUe Bpena (OMacHOCTH) BO3ICHCTBUS Ha JKUBBIC Opra-
HHU3MBI OITPEIETICHHBIX BEIIECTB, CIOCOO0B YMEHBIICHNUS U IIPEIOTBPAILCHHS X BpE/I-
HOT'O BO3ACUCTBUSA

13

Hammune MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHWA U OCYIICCTBICHUS CICAYIOINUX XU~
MHUUYCCKHUX SKCIICPUMCHTOB!

13.1

HN3Y4YCHHUC U OIIMCAaHHUC (1)I/ISI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHC C (1)I/ISI/I‘ICCKI/IMI/I
U XUMHUUYCCKHUMU ABJIICHUSAMMU, OIIBITHI, WJUIFOCTPUPYIOIIHUEC IMPHU3HAKN ITPOTCKAHUA XU~
MHNYCCKHUX peaKLII/Iﬁ

13.2

HU3YUYCHUC CII0CO00B pa3aciicHuAd cMecei

13.3

MOJIYYCHHUEC KHUCJIOPOJAa U U3YUCHUC €O CBOI>'ICTB; IMMOJIy4YCHHE BOAOpOAA U UBYYCHHUE €TI0
CBOI\/'ICTB; IMOJIYYCHHE YITICKUCIIOIO ra3a U U3y4CHHEC €ro CBOfICTB; MOJTYy4YCHUEC aMMHUaKa
" U3YUCHUC €TO CBOMCTB

13.4

IIPUTOTOBIICHUE PACTBOPOB C ONPEIECICHHON MACCOBOM J0JIEW PAaCTBOPEHHOIO BEIIE-
CTBa

13.5

IpUMEHEHHEe UHIMKATOPOB (JI1akMyca, METUJIOpaHXka U (eHoadTanenHa) s onpese-
JICHUSI XapaKTepa cpeibl B pacTBOPax KUCIOT U LIesIoueit

13.6

HCCICOOBAaHHUC U OIIHMCAHUC CBOICTB HEOPTaHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
HN3YUYCHUC BSaHMOﬂCﬁCTBHH KHCJIOT ¢ MCTaJllIaMH, OKCUAAMHU MCTAJJIOB, paCTBOPH-
MBIMHU U HEPACTBOPUMBIMH OCHOBAHUAMU, COJIAMU, MMOJTYYCHHUE HCPACTBOPHUMEIX OCHO-
BaHHﬁ; BBITCCHCHHEC OAHOTO MCTAJlJIa APYIr'UM U3 paCcTBOpaA COJIN, UCCIICAOBAHUC aM(I)O-
TEPHBIX CBOICTB THAPOKCHUIOB aJIIOMUHUSA U HUHKA

13.7

pEIIeHNE SKCTIEPUMEHTANTBHBIX 3a/1a4d 10 TeMaM: "OCHOBHBIE KJIACChI HEOPTAaHHMUECKUX
coenuHeHui"; "DnekTpoauTuyeckas auccounanus’; "BaxHelue HeMeTabl U UX




coequHenua"; "BakHelme MeTamibl U MX coeqUHEHHS "

13.8

XUMHUYECKHUE IKCTIEPUMEHTHI, WILTIOCTPUPYIOIINE TPU3HAKU TPOTEKAHUS PeaKIHii HOH-
HOTO OOMEHa; Ka4eCTBCHHBIE PEaKIHMU Ha MPUCYTCTBYIOIIME B BOIHBIX PAaCTBOPAX
HOHBI: XJIOpUA-, OpOMHI-, HOAHI-, CyIb(aT-, pocdar-, kapOoHaT-, CHIMKAT-AHUOHBI,
THIPOKCUA-UOHBI, KAaTHOHBI aMMOHHS, MAarHus, KaJIbI¥s, aTIOMUHHSA, Kenesa (2+) u
xkenesa (3+), meau (2+), uuHKa

14

VYmenue:

14.1

NPEACTaBIATh PE3YNIbTAaThl SKCIIEPUMEHTA B (JOPME BBIBOJIOB, 1I0KA3aTEIbCTB, IPaUKOB
U TaOJIUI] U BBISIBIIATh SMIMPUYECKHE 3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3M MEKIY PEalbHO HAOMIOAACMBIMU XMMHUYCCKHUMH SIBJICHUSIMH U
MPOIeCCaMU, MMPOUCXOAAIIUMHI B MAKPO- U MUKPOMHPE, OOBICHATH MPUIHHBI MHOTO-
00pasus BElecTB

Hepeqeﬂb IJIEMECHTOB COACPKaAaHUSA, IPOBEPHAECMBIX HA OCHOBHOM
rocyiapCTB€HHOM 3K3aMEH€E 110 XUMHH

Kon

[IpoBepsiemMblil 3JIEMEHT CONIEPIKAHUS

HepBOHaHaJII)HI)Ie XUMHUYCCKUC ITOHATUA

1.1

Uucrsie BemecTBa U cMecH. CriocoOsl pasenieHus cMecei

1.2 ATOMBI U MOJIEKY/Ibl. XUMUYECKUE dTIeMEHThI. CUMBOJIBI XUMHUYECKUX 371eMeHTOB. [IpocThie
U CJIOXHBIE BEILIECTBA.

1.3 Xumunueckasi popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 1€MEHTOB. CTEeTIeHb OKUCIICHUS

1.4 3aKoH MOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCUTENbHAsA MO-
JeKyasipHas Macca. MaccoBast 1011 XMMUYECKOTO 2JIEMEHTA B COCTMHEHUHT

1.5 KonnuectBo BemectBa. Monb. Monsipaas Mmacca. MonsipHblil 00beM ra3oB. BzanMocBsi3b ko-
JIMYECTBA, MAaCChl ¥ YUCJIa CTPYKTYPHBIX €IMHHUIL BEIIECTBA

1.6 du3nuecKre U XUMHYECKHE SBIICHNA. XUMHYECKasi PeaKkiusl U €€ MPU3HAKU. 3aKOH COXpaHe-
HUS MacChl BEIIECTB. XMMUUYECKUE YPABHEHUS

2 Ilepnognueckuit 3akoH u [lepuoanyeckas cucrema XxumMudeckux anementos .M. Mennene-

eBa. CTpoeHue aToMOB

2.1 [lepnonmuecknii 3akoH. Ilepuoguyeckas cucrema xumudeckux anemeHTos .M. Mennene-
esa. [lepuons! u rpynnsl. GU3NYECKUN CMBICI ITOPSAIKOBOIO HOMEpAa, HOMEPOB IEPUOAA U
TPYIIIBI AJIEMEHTA

2.2 Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oronsl. DnekTpoHsl. CTpoeHHE NEKTPOHHBIX

o0oouek atoMoB TepBbIX 20 xuMudeckux 3nemMeHToB [lepuoanueckoii cucremsr J[.1. Men-
neeena
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3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUECKUX FIIEMEHTOB MEPBBIX TPEX MEPUOIOB, Ka-
JMsl, Kalblus (paJnyca aToMOB, SIEKTPOOTPHUIATEIbHOCTH, METAJUIMYECKUX 1 HEMEeTalJInde-
CKHMX CBOMCTB) U MX COCIMHEHHI B COOTBETCTBHUH C MOJIOKEHUEM 31eMeHTOB B [lepuoanue-
CKOI CHCTEME U CTPOEHUEM UX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckasi cBsizb. KoBasieHTHas (ToJisipHAsi M HEMOJISIpHAs) CBsI3b. DJIEKTPOOTPHIIATENb-
HOCTh XMMUYECKUX AJIeMEHTOB. loHHAas cBA3b. MeTainyeckast CBsI3b

3.2

Tunsl KpUCTANIMYECKUX PELIETOK (aroMHas, HOHHAs, METaJuIMyecKas), 3aBHUCHUMOCTb
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKH U BUAA XMMUYECKOH CBA3U

Baxuneimme MMPEACTABUTECIIN HCOPraHNYCCKUX BCIICCTB. Hemeranmne! n ux COCAMHCHUS. Me-
TaJlJIbl 1 UX COCANMHCHUA

4.1

Knaccudukanuss 1 HOMEHKIJIaTypa HEOPraHMYECKUX COEAMHEHMIA: OKCHIIOB (coiieo0pa3yro-
[IMe: OCHOBHBIC, KUCIOTHBIE, aM(pOTEPHBIE) U HECOJIC00pa3yIoIne; OCHOBAHUM (ILEI0YH U
HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOJCOAEpKAIINE U OECKUCIOPOAHBIE, OTHOOC-
HOBHbBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

du3nuecKkue U XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOIOPOAA, XJIOpa,
KHCITIOpOJa, cephl, a30T1a, ¢ocdopa, yraepona, KpeMHH

4.3

dusznyeckrue 1 XUMHUYECKHE CBOMCTBA IPOCThIX BCIICCTB-MCTAJUIOB: JIMTHA, HATPUsA, KAJINA,
Marauys U KaJblHA, aJJIOMUHUA, XKCIIC3a. 3JI€KTp0XI/IMI/I‘-IeCKI/If/'I paa HaHpﬂ)KCHI/Iﬁ METAJIIIOB

4.4

du3znueckrue U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COCIMHCHHNI HEMETaJIOB: XJIOPOBOAO-
poaa, CCpoBOAOPOAd, AMMHUAKA

4.5

duznyecKkrue U XUMUIECKHe CBOMCTBA OKcHI0B HeMeTasuioB: cepsl (IV, VI), azora (1L, IV, V),
docdopa (111, V), yrnepona (11, IV), kpemuus (IV). [Tonydenne okcu10B HeMETaIIOB

4.6

Xumuueckue cBorcTBa okcuaoB: MetaiioB [A - IIIA rpynn, nunka, menu (II) u xeneza (11,
III). ITony4yeHne OKCUI0B METAIIIOB

4.7

XUMHYEeCKHEe CBOMCTBA OCHOBaHUI M aM(OTEPHBIX THAPOKCHIOB (Ha IPUMEPE TUIPOKCUIOB
AJIIOMUHMUS, JKeJe3a, TMHKA). [lonydyeHne ocHoBaHMI 1 aM(OTEPHBIX THIPOKCHU]IOB

4.8

OO0ue XUMHYECKUE CBOMCTBA KHMCIOT: XJIOPOBOJOPOAHOM, CEPOBOAOPOIHOM, CEPHUCTOM,
CEpHO, a30THOH, PochOpHO, KpEMHUEBOH, YTOIbHON. OCOOBIE XUMHUYECKHE CBOWCTBA KOH-
LEHTPUPOBAHHOMN CEPHOM M a30THOU KUCHOT. [lomyuenue kuciaor

4.9

OO0ue xumMHuyeckue cBoicTBa cpennux coseil. Ilomyuenue comneit

4.10

[Tonmyuenue, cobnpanue, pacro3HaBaHue BOJOPOa, KUCIOPOAa, aMMHUaKa, YIIEKUCIIOro ra3a
B TabopaTtopuu

4.11

[Tonyuenue amMmmmaka, CEpHOM M a30THOM KUCIIOT B IpOMbIUIEHHOCTH. OO01111e crnocoObl mo-
JIy4EHHUs METAJIJIOB

4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HECOPTaHNYCCKUX COE€IUHEHUI




XUMHUYECKUE PEAKLIUU

5.1

Knaccudukarnuss XUMHYECKUX peakUui MO Pa3IUYHbIM MPH3HAKAM: MO YHUCIY U COCTaBYy
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, 110 TEMIOBOMY 3((DEKTY, 10 U3MEHEHHIO CTETIEHEH OKHC-
JIEHUS] XUMUYECKUX JIEMEHTOB

52

TerunoBoit 3¢h(heKkT XUMUYECKON peakny, TEPMOXUMUYECKHE YPaBHEHUsS. DK30- M SHIOTEP-
MUYECKHUE peaklMU. TepMOXUMHUUYECKHE YPaBHEHUS

53

OKHCIIMTENIbHO-BOCCTAHOBUTEIbHBIE peakiiui. OKUCIUTEIN U BoCCTaHOBUTENH. [Iporiecch
OKHUCJICHHUS U BOCCTAHOBJICHHS. DJEKTPOHHBINA OallaHC OKHCIUTEIHHO-BOCCTAHOBUTEIHHOU
peakmuu

5.4

TeOpI/Ifl BHCKTPOHHTHHCCKOﬁ Aucconnuanuu. KaTI/IOHI)I, AHHOHBI. :‘)J'IGKTpOJ'II/ITI)I N HEDJICKTPO-
nuThl. CUIIBHBIC U Cl1a0bIe OJICKTPOJIMTHI. CrerieHn JUucconuanumn

5.5

Peakiun noHHOro o6MeHa. YcioBHs NPOTEKaHUS PEAKIMH MOHHOIO 0OMeHa, IIOJIHbIE U CO-
KpalllEHHbIE HOHHBIC YPABHEHUS PEAKLUN

X¥UMHS ¥ OKpyKarouias cpena

6.1

BemecTBa u Marepualibl B MMOBCEAHEBHOM JKM3HM YEIIOBEKA. be3omacHoe UCI0Ib30BaHNE Be-
meCTB U XUMHUYCCKHUX pCaKI_[I/Iﬁ B J'Ia60paTOpI/II/I n 6LITy. HepBaﬁ nmoMomb IIpu XUMHYCCKUX
0XXOrax 1 OTpaBJICHHUAX

6.2

XUMHYECKOE 3arpsi3HCHHE OKPYXKAIOIIEH cpenbl (KUCIOTHBIE JTOXKIU, 3arpsiI3HEHUE TOYBHI,
BO3/yXa U BOJIOEMOB), CIIOCOOBI ero npenoTBpaiienus [IpenenpHas nonyctumasi KOHLIEHTpa-
s Bemects (I1J1K). Pois XxumMuu B pelieHnu 3KOJIOTHISCKUX MPoOieM. YCUIICHHE TTapHUKO-
BOro 3¢ dekra, pa3pylieHre 030HOBOTO CI0s

6.3

[Tpumenenue cepsl, a3ora, pochopa, yriepona, KpeMHUS U UX COCIUHEHUN B OBITY, MEIH-
L[MHE, MPOMBIIJIEHHOCTH U CENLCKOM X03sliicTBe. [I[pMeHeHre MeTalljioB U CIUIaBOB (CTallb,
YyT'yH, JOPATIOMUHUNA, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH UX coeanHeHui. [lonarue o
KOPPO3HH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOPPO3UHU

6.4

[TpupomHbIe UICTOYHHUKH YTIIEBOAOPOIOB (YTroib, IPUPOIAHBIA Ta3, HEPTH), MPOAYKTHI UX Tie-
pepaboTku (6EH3MH), UX POJIb B OBITY M IPOMBIIIJICHHOCTH

6.5

[TepBoHauaabHBIC MOHATHS 00 OpPraHMYECKHX BEUIECTBAX KaK O COSAMHEHMSIX yriepoaa (Me-
TaH, 3TaH, STUJICH, alleTUJICH, 9TAHOJ, TJIMIEPHUH, YKCyCHast kucioTa). [lonarue o Guonoruye-
CKU Ba)XHBIX BEILIECTBAX: JKHUpax, OeNKax, yIieBoJax - U UX POJIH B KU3HU YEIIOBEKa

PacueTsr:

7.1

o ¢popMysiaM XUMUIECKHX COSTMHEHUI

7.2

Macchl (MaCCOBO¥) J0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YpPaBHCHHAM




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
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* Xumus: 9-if kiacc: 6a30BbIi ypoBeHb: yueOHUK; S-¢ uznanue, nepepadorannoe ['abpuensn O.C.,
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