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COAEPKXAHUE OBYYEHUA

8 KIIACC
IlepBoHaYabHBIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KW3HHA YEIOBEKa. XMMHS B CUCTEME HaykK. Tenma u
BeniecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrostHue BemecTB. [loHaTne o
METO/IaX MOo3HaHus B XUMHUM. YucThie BellecTBa U cMecu. CriocoObl pa3eieHus: CMeCeH.

ATOMBI M MOJEKYJbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX DSJIEMEHTOB.
[IpocThie u cnoXHBIE BemecTBa. ATOMHO-MOJIEKYISIPHOE YUYECHHE.

Xumudeckass Qgopmymna. BameHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BenlecTB. OTHocuTenbHas aroMmHass Macca. OTHocUTENbHas
MOJIEKYJISIpHasg Macca. MaccoBast 10151 XMMUYECKOTO AIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moinb. Moisipras macca. B3anMoCBs3b KOIMYECTBA, MACCHI U
Yyuca CTPYKTYPHBIX €IMHUIL BelecTBa. PacyéTrl no popMyniaMm XUMHUYECKUX COCTUHEHUH.

du3znyeckrue U XUMHUYECKHE SIBJICHUS. XUMUYECKash peakius U e€ MpU3HaKU. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB. XWMHYECKHE ypaBHEeHHS. Kriaccupukamums XuUMHYECKUX
peakuii (CoeIMHEHHUs, Pa3JIOKEHHUs, 3aMEIIEHUsI, OOMEHA).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYI0H, MpaBuiaMu padOThl B JTaOOpaTOpUM U MpuéMamu
oOpaiiieHus ¢ J1abopaToOpHbIM O0OpPY/IOBaHUEM, W3YUYEHUE U ONKCaHuE (PU3UYECKUX CBOMCTB
00pa3loB HEOPraHUYECKUX BEIIECTB, HaOMIoNeHnEe (pu3ndyeckux (TUIaBJIIEHUE BOCKA, TAasHUE
JbJIa, paCTUpPAHKE caxapa B CTYIKE, KUTICHUE W KOHJEHCAIIUS BOJbI) U XUMHUYECKUX (TOpeHUE
CBEYH, IMPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICUCTBHME MeJIa C KHUCIOTOW) SIBICHUH,
HaOJIIOICHUE U OMMCAHKUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiluil (pa3ioxkeHne caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJIOpHJIOM Oapusi, pasinoxenue ruapokcuna memau (1)
IIPU HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), usyuenue cnoco0oB
pazzesieHusi CMecel: C TMOMOIIBI0 MarHuTa, (PUIBTpOBaHHE, BbIMIAPUBAHUE, IUCTUIUISAINUA,
xpomarorpadusi, TPOBEACHUE OYUCTKHM TIOBAPEHHON CoOJiM, HAOIIOACHUE U OMNHCAHUE
pEe3yNIbTATOB MPOBEICHUS OIBITA, WUTHOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JAaHUE
MojieJiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBUTe M HEOPraHNYeCKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kuciopojga B Tpupoje, (Ppusnueckue W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okxcunbl. Ilpumenenue xkucinopona. CnocoObl MOMy4YEeHUsT KUCIOpola B
Ja00paTopuu U MPOMBIILICHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — auioTpornHas
MonU(UKaALUs KUCIOPOAA.

TemnoBoil >PQPexkT XUMHUYECKOW peaklnh, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
SHJIOTEPMHUYECKHE peakUud. TOIUIMBO: Yrojdb M METaH. 3arpsA3HEHUE BO31yXa, YCUICHHUE
NapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CJIOSL.

Bonopon — sneMeHT M mpoctoe BemecTBo. HaxoxaeHune Bomopona B HPHUPOIE,
bu3nUecKre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI Moy4eHusl. KucinoTel v comnu.

MosnsipHblii 00bEM ra30B. Pacy€Thl MO XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBomcTBa Boabl. Boma kak pactBopurens. PactBopsl. HaceliieHHblE U
HEHACBIIIEHHbIE PAacTBOPHI. PacTBOpUMOCTH BEHIECTB B BojAe. MaccoBasi 10151 BEIIECTBA B
pacTBope. XUMUYECKHUE CBOMCTBA BOAbl. OCHOBaHUsA. Poib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B MpUPOAE. 3arpsA3HEHUE NPUPOIHBIX BoA. OXpaHa M OYMCTKA
MIPUPOHBIX BO/I.

Knaccuduxanus Heopranmdeckux coenuHeHui. Oxcuapl. Kiaccuduxanus OKCHIIOB:
coseoOpasyromue  (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U  HecoJeoOpasyrolue.
Homenkiiarypa oxcugoB. duszndeckue M XUMHUYECKUE CBOWCTBA OKCcHAOB. llomyuenue
OKCHU/JIOB.

OcHnoBanusi. Kiaccudukanus ocHOBaHUM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHui. OU3NYECKHE U XUMHUYECKHUE CBOMCTBA OCHOBaHUM. Ilomyuenue
OCHOBAHUU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. dusnyeckre u XuMU4eCKHe
cBoiicTBa KUCIOT. Pan aktuBHocTy MetaiuioB H. H. bekerosa. I1onyuenue Kucior.

Conu. Homenknarypa coneil. ®u3nueckrue 1 XMuMHUYECKUe CBoicTBa coiieil. [lomyuenue
COJIEH.



['eHeTnueckas CBSI3b MEXY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpE/IeJICHHE COJIEpKaHusl KUCIOopoaa B BO3AyXe, MOIyYeHHE, COOUpaHue,
pacro3HaBaHWE M M3Y4YEHHE CBOMCTB KHCIOPOAA, HAOMIONEHHE B3aWMOJICHCTBHUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMi OKCHJIOB M OINHMCAHHWE UX CBOICTB, IMONyuye€HUE, COOMpAHUE, PACMO3HABAHHUE U
U3ydeHHEe CBOKMCTB Bopopoaa (ropeHue), B3amMojencTBue Bogopoaa ¢ okcuaom memu (1)
(BOBMOXKHO ~ HCTOJNB30BAaHWE  BUJEOMATepUasoB), HaOMIOAeHHE O0OpaslloB  BEIIECTB
KOJTMYECTBOM | MOJIb, MCCIIENOBaHWE OCOOCHHOCTEW PAaCTBOPEHHS BEIIECTB C PA3TMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C  ONPEACIEHHOW MacCOBOW  JIOJEU
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBUE BOABI C MeTaJUIaMU (HaTpueM W KaJbLHEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUATIOB), MCCIIEIOBAaHUE OOpa3llOB HEOPTaHHMYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOMEHUE M3MEHEHUSI OKPAaCKHM MHIUKATOPOB B PAcTBOpAxX
KUCJIOT W IIeJouel, u3ydeHue B3aumoneucTBus okcunga meau (ll) ¢ pactBopoMm cepHoi
KHCJIOTBI, KUCJIOT C METaulaMH, PEeakUuid HEUTpalM3aluu, IOJIyYEeHHUE HEPACTBOPHUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO MeTaula JAPYTMM H3 pPacTBOpa COIHM, pPELICHUE
HKCIIEPUMEHTAILHBIX 3aJ1a4 10 TeMe «BaxkHele Ki1acchl HEOPraHUYECKUX COCTMHEHUI».

Iepuoauueckuit 3akoH u Ilepuonuyeckas cucrema xumudeckux djiemenros /. U.
MenaesieeBa. Crpoenune aTOMOB. Xumuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBUTE/IbHbIE PEaKINH

[lepBbie MOMBITKM KJIACCU(PUKAIIMU XUMUUYECKUX »diieMeHTOB. [loHsTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHbIE M UIEJIOYHO3EMENIbHBIE METaJUlbl, T'aJIOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpbIE 00Pa3yr0T aM(POTEPHbIE OKCUJIbI U TUAPOKCHUIBI.

[Tepnonnueckuin 3akoH. llepuomnueckass cucrema Xxumuyeckux osnemMeHTtoB J[. .
MengeneeBa. Koporkonepuoanas u JnuHHonepuoaHas ¢opmbsl llepuoanueckoit cuctembl
xumuueckux anemeHnToB /. M. MenneneeBa. Ilepuonsl u rpynnbl. PHU3UYECKUH CMBICTT
NOPSJIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYMIIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W3orombel. Onektponsl. CTpoeHHE
ANEKTPOHHBIX 000JI04eK aroMoB TNepBbIX 20 XuMHuYecKuX »dieMeHTOB llepuoanueckoi
cucremsl /1. . Menneneesa. XapakTepucTHKa XUMUYECKOTO JIEMEHTA T10 €T0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyIaM U Mepuojiam.

3nauenue [lepuonuueckoro 3akoHa u [lepuoandeckoit CuCTEMbl XUMUUECKUX JIIEMEHTOB
IUISl pa3BUTHUS Hayku U nipakTtuku. 1. 1. MenaeneeB — yu€HbIi U IpakKIaHUH.

Xumuyeckass  cBsi3b.  KoBanmeHTHass — (mosisipHass M HEMOJISIpHAsi)  CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMUYECKHUX AIeMEHTOB. IOHHAas CBS3b.

Crenenb okuciieHusi. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHUCJICHUS U BOCCTAHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHre oOpa3lioB BEIECTB METAIOB M HEMETAJUIOB, B3aUMOJACHCTBUE THUIAPOKCHIIA
IMHKA C PacCTBOpPaMU KHCJIOT U IEJI0UeH, TPOBEACHUE OINBITOB, MILTIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENLHBIX PEAKINM (TOpEeHUE, PEaKIUU Pa3I0KEHUSI, COSAUHEHUS ).

Mesicnpeomemmnuie ceazu

Peanuzaniusi MeXIpeaAMETHBIX CBS3EH NTPU U3YYECHUN XUMUH B 8 KJIACCE OCYILECTBISETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSTHUH,
SIBJISIFOLIUXCSI CHCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4dHbIM (akT, rurmore3a, TEOpUs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKalMs, NEePUOAUYHOCTb,  HAOMIOACHHE,  OAKCIIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHUE, MOJEINb, SIBJICHUE.

dusuka: marepusi, aroM, OJCKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJEKTPUUYECKUM 3apsiji, BEUIECTBO, TENO, 00bEM, arperaTrHoe
COCTOSIHME BEIIECTBA, T'a3, GU3NUYECKUE BEIMYUHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocdepa, rugpocdepa, MHUHEpPaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJIIACC

BeiecTBo M XuMUYecKasi peakius

[lepnonnueckuin 3akoH. llepuomnueckas cucrema xumuyeckux osnemeHtoB J[. H.
MenpneneeBa. CrpoeHrne aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHYECKHUX
DIIEMEHTOB IEPBBIX TPEX IMEPUONOB, KalMs, KaJbLWs U WX COCAUHEHHU B COOTBETCTBUHU C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckol cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTH CBOKCTB BEILIECTBA OT TUNA KPUCTAUINYECKOW PEIIETKHM M BHJIA XUMHYECKON
CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKHX BEIIECTB. XUMHUYECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAM HEOPraHWYECKUX COCAVUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKIX peakui Mo pa3IndHbIM MPU3HAKaM (IO YKCITY U COCTaBY
YUaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOoBOMY 3¢ (eKTy, M0 H3MEHEHHIO CTEIeHEeH
OKHUCJIEHUS] XUMUYECKHUX AJIEMEHTOB, 110 0OPAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
SHIAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUUYECKUE YPABHEHNS.

[lonsitue o ckopoctu xuMuyeckoil peakuuu. [loHsaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHAYECKAX peakuusax. [IoHATHE O TOMOTEHHBIX M TIeTEepOTeHHBIX peakiusax. llonsatne o
karammse. llonatne o0 xumMuueckoM paBHOBecHH. DakTOpbl, BIUSAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJ0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JEKTPOHHBIA OallaHC OKHUCIHUTENbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBlIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIMil C UCTIONB30BAHUEM METO/IA AIIEKTPOHHOTO OajaHca.

Teopus NEKTPOIUTHUECKON TUCCOUUALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTtnoHsl,
aHMOHBI. MexaHu3M JUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BUIAMU XHUMHUYECKOM CBS3H.
Crenenp qucconuanuu. CUibHbIE U cIa0bI€ IEKTPOJIUTHI.

Peakiium noHHOTO OOMEeHa. YCIIOBUS MPOTEKAHUS PEAKUUH MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIE NOHHBIE YpaBHEHHMs peakuui. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEU B CBETE
IPEJICTaBICHU 00 ANEKTPOIUTHYECKOM Aucconuanvv. KayecTBeHHbIE peakluuyd Ha HOHBI.
[ToHsiTHE O TUAPOINU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHME C MOJEISIMH KPHUCTAJUIMYECKHX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAJIOB W HeMeTauioB (TpaduTa W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HATpUs),
MCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pEaKIMU OT BO3JIECUCTBUSA Pa3IMYHBIX
(akTOpOB, HCCIEAOBAHKE IIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALINU
KHCJIOT, WIeJIoued U cosied (BO3MOXKHO HCIIOJNIb30BAaHUE BHUJAECO MATe€pUasioB), MPOBEICHUE
OMBITOB, WITIOCTPUPYIOLIMX MPU3HAKUA MPOTEKAHMS PEaKIMil HOHHOTO oOMeHa (0Opa3oBaHue
OCajJika, BBIJIEJIEHUE Tra3a, 0Opa30BaHHME BOJbI), OMNBITOB, WLIIOCTPUPYIOIIUX MHPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLMidl (TOpeHHEe, PEaKlUi Pa3IoKEHUsl, COCTUHEHNS),
pacro3HaBaHWE HEOPTAHMYECKUX BEIIECTB C MOMOILIBIO KAaUYE€CTBEHHBIX PEAKLUWK HA HOHBI,
pELIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanbl 1 UX coeMHEHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CtpoeHne U (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHUYECKUE CBOMCTBA Ha MpUMEpe XJopa (B3aMMOJIECWUCTBHE C MeTallaMU, HEMETaJlJlaMH,
niesioyamu).  XsopoBogopon. CoinsHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOIYYEHUE,
IpuMeHeHue. JlelicTBue Xjopa MU XJIOPOBOAOPOAA HAa OpraHU3M 4esioBeka. Baxueniue
XJIOPUIbI U UX HAXOXKJICHHUE B IPUPOE.

Oo6mast xapakrepucTtrka 37eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u Qpu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/A U Cepbl. AJITIOTPOIHBIE MOAU(PUKALIMKM KUCIOPOAA U cepbl. XUMUYECKHUE CBOMCTBA
cepbl. CepoBOAOpOA, CTPOEHHE, (PU3NUECKUE M XUMHUYECKHE CBOWCTBAa. OKCHIBI CEphbl Kak
OPEICTaBUTENN KUCIOTHBIX OKCH0B. CepHas Kuciaora, pru3nueckrue 1 XMMUYECKHE CBOWCTBA
(oOmue kak HpeacTaBUTENs Kiacca KHUCIOT U crneuuduueckue). XUMHUECKHE peakluu,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJy4YeHUsl CEpHOM KucioThl. [IpumeHeHue
cepHol kucinoTbl. CoOaM CEpHOM KHCIOThI, KayeCTBEHHas peakuusi Ha Cyinb(ar-HoH.
Haxoxnenue cepbl U €€ COCOAMHEHUN B IPUPOAEC. XUMHUUYECKOE 3arpsi3HEHUE OKPYKArOUIEH



Cpelbl COEIMHEHHMSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE BO31yXa H BOJOEMOB),
CHOCOOBI €ro MpeA0TBPALLCHUS.

OOmast xapaktepucTuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCIEHUS. A30T, pacmpocTpaHeHHEe B HpuUpoae, (U3NYECKHUe u
XUMHUeckre cBoiictBa. KpyroBopor aszora B mpupome. AMMHAK, €ro (QuU3NYecKue Hu
XUMHUYECKHE CBOWCTBA, MONy4YeHHe U mpuMmeHeHue. Conu aMMOHMS, UX (PU3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakuus Ha MOHbI aMMOHMS. A30THas
KHCTIOTa, €€ ModydeHue, GU3ndecKue U XMMHUECKHE CBOMCTBa (00IIME KakK MpEeACTaBUTENS
KJlacca KUCIOT u crienududeckue). Vcnons30BaHne HUTPATOB U COJIEH aMMOHHSI B KaueCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIUHEHHUSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBHI U BOAOEMOB). Docdop,
ayuorporiaeie Momudukaruu  Gocdopa, duzNUECKne W XHUMHYECKHE CBoMcTBAa. OKCHI
dochopa (V) u docdhopHas kuciaora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, MONYYCHHE.
Hcnonps3zoBanue GpocdaroB B KauecTBE MUHEPATIbHBIX YIOOPEHHIA.

OOmas xapakrepuctuka 37MeMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIC CTENICHN OKUCIICHUA. YTIIEPOl, aJUIOTPONHbIe MOAU(DUKAIINH, PACIIPOCTPaHEHHE
B mpupoje, (punyeckue U XUMUYECKue cBoiicTBa. AncopbOuusa. KpyroBopor yriepona B
npupone. OKcuabl yriiepoja, ux pu3nyeckue U XUMHUYECKUE CBOMCTBA, JACHCTBUE HA KUBBIE
OpraHu3Mbl, MMOTYYEHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBI, CBA3aHHBIE C OKCHIIOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIUICHHS KIMMaTa, TapHUKOBBIN 3 (HEKT. YronpHas
KHCJIOTa U €€ COJM, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MOJYYEHHUE U MPHUMEHEHHE.
KauecTBeHHas peakuusi Ha KapOoHaT-nOHBL. Mcnonb3oBaHue Kap60HaTOB B OBITY, MEAUIIMHE,
IMPOMBIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPrAHMYECKUX BEIIECTBAX KaK O COECAUHEHUSIX YyIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETWUJIEH, 3TaHOJ, DIHUIEPHUH, YKCycHass kuciora). IlpuponHsie
VCTOYHUKH YIJIEBOAOPOAOB (Yroib, IPHUPOAHBIA ra3, He(Th), MPOAYKTHI UX NEpepadOTKU
(OeH3uH), UX poJib B OBITY U MNPOMBIIUICHHOCTH. [IOHSATHE O OMOJOTrMYECKH BaXKHBIX
BELIECTBAX: KHpax, Oelkax, yrieBoJax — M UX pOJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usnuyeckue M XUMUYECKHE CBOMCTBA, IMOJYYEHHUE U NPHUMEHEHHE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabieHuss o0 oxcuae kpemuus (1V) u
KpeMHUeBOW kucinore. CHIUKaThl, HUX HCIOJb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
BaxkHeiilline CTpoOUTENbHBIE MaTepUaibl: KEpaMuKa, CTEKJIO, LIEMEHT, OETOH, >KeJe300€TOH.
[TpoGnembl 6€30MaCHOTO HKCIMOJNB30BAHUSL CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHre o0pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONISIHOM KUCJIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIUN HA XJIOPHUJI-MOHBI U HAOIIOAEHUE MTPU3HAKOB UX MPOTEKAHUs, ONBITHI,
oTpaxkaromue PU3NYeCKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB M UX COEIMHEHHUH (BO3MOXKHO
UCIOJIb30BAHUE BUIEOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3liaMu XJIOPHIOB (TaJOreHHUI0B),
O3HAaKOMJIEHHE C oOpa3mamMu cepbl U €€ COeIUHEHUSIMU (BO3MOXKHO HCIOIb30BaHUE
BHUJICOMATEpUasIoB), HaONIOICHHEe TIpoliecca OOyIIMBaHUS caxapa 1o JCHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHCIOTHI, H3YyYEHUE XUMUYECKUX CBOMCTB pa30aBiIeHHON
CEepHOM KHUCJIOThI, MPOBEJACHUE KaueCTBEHHOM peakuuu Ha cyabdar-uoH W HaOloeHue
npU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3UYECKUMH CBOWMCTBaMHM a3oTa, ¢pochopa u ux
COCIMHEHUM (BO3MOXKHO MCIOJb30BaHUE BUJEOMATEPUAIOB), OOpa3llaMH a30THBIX U
dbochopHbIX ymnoOpeHui, MoJydeHue, coOupaHue, pacro3HaBaHUE W M3Y4YCHUE CBOMCTB
aMMUaKa, MpOBEICHNE KaYECTBEHHBIX PEaKIMi HA MOH aMMOHHMS U (ocdaT-uoH U U3yyeHue
IIPU3HAKOB MX MPOTEKAHUSA, B3aUMOJICUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHUCIIOTHI C
MebI0 (BOBMOKHO MCTIONB30BAaHUE BHIEOMATEPUAJIOB), U3yUYE€HUE MOIENIEH KPUCTAIITMYECKUX
pemérok anmasza, rpadura, ¢ymiepeHa, O3HAKOMJEHHE C TPOILECCOM  aiacopOLuu
PacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YINIEM U YCTPONHCTBOM IPOTHBOra3a, NOJy4YEHHE,
coOupaHue, pacno3HaBaHME U H3Y4YEHHME CBOWCTB YIIEKHUCIOIO Trasa, M[pPOBEIECHUE
KAQUECTBEHHbIX peakUuid Ha KapOOHAaT M CWIMKAT-MOHBI M HW3yYEHHE MPU3HAKOB MX
OPOTEKaHUs,, O3HAKOMJIEHHE C TMPOAYKIMEN CHJIMKATHOW IPOMBIIIJIEHHOCTH, pEIIEHUE
HKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHelne HeMeTaluIbl U X COCTUHEHUS.

MeTayibl M X COeITMHEHUSA



OOmast XapakTepUCTHKAa XUMHUYECKHX OJJIEMEHTOB — METAJUJIOB HAa OCHOBAaHUU HX
nonoxenuss B llepuogmueckon cucreme xmmuueckux sneMeHtoB JI. M. MenneneeBa u
ctpoenust aromMoB. CrTpoeHue MeTauioB. MeraimMyeckas CBS3b M MeTajuIMyecKas
KpUCTAJUIMYECKasl PEIIETKA. DIEKTPOXUMUUYECKHUI Psii HAPSHKEHUH MeTaIoB. DU3NYecKue
U XMMHUYECKHE CBOMCTBa MmeTauioB. OOmme crnocoObl monydeHus: MetauioB. [lonstue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[lleounple MeTaIIBL: MONOKEHUE B [leproandeckon cucrteMe XMMHYECKHAX JJIEMEHTOB
J. . MenneneeBa, CTpoeHHE HX aroMOB, HaxoxjacHue B npupone. Dusmueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kaius). OKCUABI U TUJIPOKCUILI HAaTpUs U
Kayus. [[pumenenne menouHbIX METAII0B U UX COCIMHEHUM.

[[lesoyHO3€MENBHBIE METAJUIBI MAarHuid M KalbLMM: MojoxkeHue B Ilepuommueckon
cucreMe xuMudeckux aemeHtoB J[. . MenaeneeBa, cTpoeHME MX aTOMOB, HAXOXICHHE B
npuponae. PU3NYECKUe U XUMUYECKUE CBOMCTBA MAarHus U Kajblus. BaxkHenme coeNuHEHNs
KaJbIHs (OKCU, THIPOKCUT, conn). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEHUSI.

AmomMunuii: nonoxenue B Ilepumonnmyeckoil cucreme xumuueckux snemeHtoB J[. W.
MenpgeneeBa, CTpoeHME aroMa, HaxOXJIeHHWe B Ipupone. Dusznueckne M XHUMHYECKHE
CBOMCTBa amtoMUuHMs. AMDOTEepHbIE CBOMCTBA OKCHIA U TUIPOKCUIA ATIOMUHUSL.

Kenezo: mnomoxenue B llepuogmueckort cucrtemMe XuMHYecKux 3neMmeHToB J[. U.
MenpgeneeBa, CTpoeHME aroMa, HaxOXJIeHHe B Ipupone. Dusznueckne M XHUMHYECKHE
cBorcTBa »xene3a. Okcunbl, Tuapokcunbl U comu xenesza (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHME ¢ oOpa3llaMu METaNIOB M CIUIaBOB, MX (PU3NYECKMMHU CBOICTBaMH,
U3YYECHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICUCTBUA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXHO
UCITIOJIb30BAHME BUJEOMATEPHAIIOB), HCCJIEIOBAaHWE CBOWCTB JKECTKOM BOMABI, Ipolecca
TOpEHUsl Kejie3a B KHUCIOpOAE (BO3MOXHO HCIIONb30BAaHUE BUIECOMATEPHANIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIMK HA MOHBI: MarHus, Kb, AJIIOMUHUSA, IMHKA, XKEIe3a
(I u xenesza (l11), menu (I1), HaGaroMEeHNE W OMKMCAaHKUE MPOILIECCOB OKPAIMBAHUS IJIAMCHH
MOHAMHU HATpHsl, Kalusd W KanblUsd (BO3MOXXHO MCHOJB30BaHUWE BHUAEOMATEPHAIIOB),
uccienoBaHue aMm(pOTEpHBIX CBOMCTB TMAPOKCHIA AIFOMUHUS U THJIPOKCUIA IIUHKA, pEelICHUE
AKCIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHelIne MeTaulbl U UX COEAMHEHUSD).

XUMHUA M OKpPYKAIOLIasA cpena

BemecTBa 1 Marepuaisl B IOBCEAHEBHOW JKM3HU YEIIOBEKA. be3omacHOe NCIOJIb30BaHUE
BEILIECTB M XMMHYECKUX peakiuid B ObITy. llepBas moMolp Mpu XUMHUUYECKUX OXKOrax H
OTPABJICHUSAX.

XUMHUECKOE  3arpsA3HEHUE  OKpyXaroulell  cpelapl  (MpeAesbHas — JOMycTUMas
KOHIIeHTpauus Beniects, nanee — [1JIK). Poias xuMuu B peiiieHu# 3KOJ0TUUECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB MaTepruaoB (CTEKIO, CIIaBbl METAILIOB, IOJTUMEPHBIE MaTEPHAIIbI).

Mescnpeomemmuuie ceazu

Peanusanus MexXnpeaMETHBIX CBA3€M IPU U3yYEHUU XUMUHU B 9 Kiacce OCyIIeCTBISETCS
yepe3 MCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSTHUH,
ABJISIFOLLXCS. CHCTEMHBIMU JJISI OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAy4Hble TOHATHSA: HAy4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaiu3, CHUHTE3, KJIacCU(pUKaUWsg, TNEPUOAUYHOCTb, HAOIIONEHHE,  IKCIIEPUMEHT,
MOJIETTUPOBaHUE, H3MEpPEHUE, MOJIEeNb, SBJIEHUE, TMAPHUKOBBIM A(P(DEKT, TEXHOIOrus,
MaTepHuaJbl.

@®usuka: marepusi, aroM, OdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TOIbI,
PaaMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHM 3apsil, TNPOBOAHUKH, IOJYIPOBOIHUKH,
JUAIIEKTPUKH, (POTOAIIEMEHT, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHUE BELIECTBa, ras,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKasl PEHIETKa, CIUIaBbl, (PU3NYECKHE BETUYUHBI,
€IVMHULBI U3MEPEHHUS], KOCMUYECKOE ITPOCTPAHCTBO, IIJIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: gorocunTes, apixanue, ouocdepa, skocucTeMa, MUHEPAJIbHbIE yIOOpEHUS,
MHUKPODJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE MOPOABI, IMOJIE3HBIE
MCKOIIaeMbIe, TOTUIMBO, BOJHBIE peCypCHI.



INJIAHUPYEMBIE PE3VYJ/IbTATBI OCBOEHMUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUS
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUU B €IWHCTBE Y4YEOHONH M BOCIUTATEIHHOM
JIESITEIbBHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCUUCKUMH COLMOKYABTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, NMPUHSATHIMA B OOIECTBE MpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcsi.

JIM4HOCTHBIE Pe3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OTbITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHKCJIE€ B YACTH:

1) maTpMOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUYECKOMY H
HAy9YHOMY HACIEAMIO, TOHMMAaHUs 3HAUCHUS XUMHUYECKOW HAyKH B KU3HU COBPEMEHHOTO
o011ecTBa, CmoCOOHOCTH BIIAJETh I0CTOBEPHON MH(POpPMaLIEl 0 TIEPEIOBhIX JOCTHKEHHUIX U
OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rPaskKAAHCKOT0 BOCIIUTAHUS:

NPECTABICHUSA O COIIMAIBHBIX HOPMax W MpPaBHJIAX MEXKIUYHOCTHBIX OTHOIICHW B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, y4eOHO-
UCCIIEZIOBATENIBCKOM, TBOPYECKOM M APYTMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIBbHOCTH NMPU BBINOJHEHUU Y4YEOHBIX, MO3HABATEIIbHBIX
3a]a4, BBIIOJIHEHUH XUMHUYECKUX OKCIIEPHUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aWMMOMNOHMMAHUIO M B3aUMOIIOMOIIM B TMpoIEecce OTON ydeOHOI
JeSITEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE U TOCTYNKH CBOMX TOBAPHUIIECH C
MO3UIIMHI HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEIACTBUI MOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHYECKAE TMPEJACTABICHUS O BEHIECTBE H XWMHUYECKOH pPEaKIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIOIINE OCHOBY IS
NMOHMMAaHWsl CYIIHOCTH HAayYHOM KapTUHBI MHpa, NPEACTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX UYEJIOBEKa C MPUPOIHON CpemoH, o
POJM XMMUU B TIO3HAHUU YTHX 3aKOHOMEPHOCTEH;

Mo3HaBaTeIbHbIC MOTHBBI, HANPABICHHbIC HA TOJYYCHHE HOBBIX 3HAHWUW MO XUMUH,
HEoOXoANMBIE ISl OOBSICHEHHS HaOJIIOMaeMBIX MPOILECCOB U SIBICHWH, MO3HABATEIHHOM,
UHGOPMAITMOHHON M YHUTATENbCKOM KyJIbTYyphl, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOH, MOCTYNMHBIMH TEXHHYECKHUMH
cpeacTBamMu MH()OPMALIMOHHBIX TEXHOJIOTHIA

MHTEpEeC K OOyYEHHIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIEA0BATEIbCKON JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMIPABICHHOCTH M YPOBHS 00yUYeHUS B TalbHEHIIIEM;

4§,q)opanOBaHm[ KYJIBTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTH J>KW3HM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3/0POBBI 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBHI W HEMPHUSTHUE BPEIHBIX
NpUBBIUEK (YyHOTPEOJSICHUS aJKOroJisi, HAPKOTHUKOB, KypeHUs), HEOOXOAUMOCTH COOMIOACHUS
npaBusl 0€30MaCHOCTH TP OOpAIEHUH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY M PEabHOM
KU3HH,

5) TpynoBOro BOCIIMTAHMS:

WHTEpEeC K MPAaKTUYECKOMY M3yUeHUIO MpodeccHii U Tpyna pa3IndHOTO POJa, YBaKCHHE
K TPyAy W pe3yiabTaraMm TPYAOBOW AESITEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS
NPEIMETHbIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOM TPAeKTOPUU
NPOAOKEHHST 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNEemHON MPo(ecCuoOHaNIbHON NIEATETbHOCTH
U PA3BUTHUA HEOOXOAMMBIX YMEHMM, TOTOBHOCThH aJalTUPOBAThCs B NpodeccruoHanbHOU

cpene;



6) IKOJIOrHYeCKOro0 BOCIIMTAHHUS:

HKOJIOTHYECKH L[E€JeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY XU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHKUE [IEHHOCTHU 3I0pOBOTO U 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXUYECKOMY
37I0pOBBIO, OCO3HAHKE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MacCHOTO MOBEIEHUs IpU paboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIMNX 3OPOBBIO U KU3HU JIFOIEH;

CIOCOOHOCTY NPHUMEHSATH 3HAHHUS, MOJy4aeMble NMPU U3YYEHUH XUMUU, JJI1 PEIICHHS
3a1a4, CBS3aHHBIX C OKPYXKAOWIEW MPUPOTHOW CPENOW, Ui TOBBIIIECHUS YPOBHSA
IKOJIOTHYECKON KYIbTYphl, OCO3HAHHUS II00ANTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HUX PELIEHUs MOCPEICTBOM METOAOB XMMHHU, IKOJIOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBaThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHON IIPAKTHUKE.

METAINPEAMETHBIE PE3VYJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylIbTaTOB BBIACISIOT 3HAUMMBbIE A (POPMHUPOBAHUS
MUPOBO33peHUs O0LICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (haKT, CUCTEMA,
IPOLIECC, DKCHEPUMEHT W JIPYroe.), KOTOPBhIE HCIHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax U IO3BOJSIOT HAa OCHOBE 3HAHMW M3 3TUX MPEIMETOB (OpPMUPOBATH
IPENICTABICHUE O LIETOCTHON HAyYHOW KapTHHE MUpPa, U YHUBEpCAIbHbIE YUEOHBIEC NEUCTBUS
(mo3HaBaTelbHbIE,  KOMMYHUKAaTHUBHBIE,  PEryJATUBHBIE),  KOTOpblE  OOECIEYHUBAIOT
(bopMHpOBaHME TOTOBHOCTM K CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO M  OCYILIECTBICHHIO
y4eOHOH JESITEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBble Tornyeckne qeMcTBUA:

YMEHUSI MCIHOJB30BaTh NPHUEMBI JIOTUYECKOTO MBIIUIEHUS HPU OCBOCHHM 3HAHWIL:
pacKpbIBaThb CMBICI XHMHYECKUX TMOHATUH (BBIACNIATH UX XapaKTEpHblE MPHU3HAKH,
yCTaHaBIMBaThb B3aUMOCBA3b C JIPYTUMU TOHATHSIMH), MCIOJB30BaTh IMOHATUA JJIA
OOBSICHEHUS OTAEJIbHBIX (PAKTOB W SBJICHUW, BBIOMPATh OCHOBAaHUA WM KPUTEPUH IS
KJIacCU(PHKAMU XUMHYECKUX BEIIECTB U XUMUYECKHX PEaKLUi, yCTaHABIMBATh IPUUMHHO-
CJIE/ICTBEHHbIE CBA3M MEXAY OOBEKTAMH H3YyU€HHUs, CTPOUTH JIOTMUYECKUE PACCYXKICHUS
(MHIYKTUBHBIE, 1€TyKTUBHbIE, IO aHAJIOTUH), 1€JIaTh BBIBOJBI U 3AKIIOUEHUS;

yMEHHUE MPUMEHSATH B MPOLIECCE MO3HAHUS NOHATHS (IPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCHOIb3YEMbIE B XHUMHH, IMPEOOPA30BBIBATH IIMPOKO
OpUMEHSIEMbIE B XHMHH MOJIEJIbHBIE NPEICTABICHUS — XHUMHYECKUWA 3HAK (CHUMBOII
DJIEMCHTA), XMMHYeCKas (opMyna W ypaBHCHHE XUMHYCCKOW PEakUMd — MHPH PELICHNH
y4eOHO-TIO3HABATENbHBIX 33/a4, C YYETOM 3THUX MOJENIbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaTh CYUIECTBEHHbIE MPU3HAKU HU3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTHU, IPUUMHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3y4AEMbIX IIpoLieccax U SBJICHUSX.

ba3oBble ucciienoBarebckme 1eiiCTBUSL:

Pab6ora ¢ undgopmanuei:

yMEHHUE BBIOMpaTh, aHAJIU3UPOBATh W HMHTEPIPETUPOBATH MH(GOPMALMIO PaA3IAYHBIX
BUJIOB U (POPM TPEACTABICHHS, NOTYy4aeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIpHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHMs, CHpaBOYHbIe MocoOus, pecypchl WHTepHeTa),
KPUTUYECKH OLIEHMUBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHSThH Pa3IMYHbIe METO/bI U 3alPOChl IPU MOUCKE U 0TOOpEe UHPOpMAIUU
Y COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX JJisl BHIMOJHEHUS! YUYEOHBIX M MMO3HABATEIbHBIX
3a7a4  ONPEACNIEHHOrO TUIMa, MpPUOOpPETEHUE OmbiTa B OOJACTH  MCMOJIB30BaHUS
MH(OPMAILIMIOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJIAJIEHUE KYJIbTYpPOW aKTUBHOIO
UCIIOJIb30BAHUS PA3JIUYHBIX MMOUMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBIOMPATH ONTUMAJIBHYIO
dbopMy npencrapieHuss MHOOPMALIMM U WIUTFOCTPUPOBATH pEIlIaeMble 3a/layll HECIOKHBIMU
CXEMaMH, JuarpaMMaMu, IpyrumMu GopMaMu rpauku U UX KOMOMHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAJU3MPOBaTh B IpolEecce yueOHOW M HCCIIEN0BaTENbCKOM
NEATEIbBHOCTH HMH(MOPMALMIO O BIHUSAHUM HPOMBIIUIEHHOCTH, CEJIbCKOTO XO3AHCTBA MU
TPAHCIIOPTa HA COCTOSIHUE OKPY KArOIIeH MPUPOTHON Cpeibl.

KoMMmyHuKaTHBHBIE YHHBepcaJbHble YueOHbIe el CTBHUSA:



YMEHUS 3aJaBaTh BOMNPOCHl (B XOA€ Juanora M (WIH) AUCKYCCHUHU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCUTENBHO BBIMOIHEHUS
IIPEMIOKEHHOM 3a]1a4H;
YMEHUS MPEACTABIATh IOJIYYEHHBIE pPE3YyJbTaThl MO3HABATEIBHOW JAESTEIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JejaTh MPE3EHTAUUI0 PE3yJAbTaTOB BBIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JabOparopHOW pabOThI 1O
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yMEHUS y4eOHOIO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBLHON U
MCCJIEI0BATENIbCKON JAESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Y4ETa
00X WHTEPECOB M COITIACOBAHMS MO3MINI (0OCYXIeHHs,, 0OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPJIMHALWSA COBMECTHBIX JIEWCTBHil, OINpPENEICHUE KPUTEPUEB IO OLEHKE
Ka4eCTBA BBIMIOJHEHHOW Pa0bOTHI U JPYTHUe).
PeryasiTuBHBbIC YHHBepcaJibHbIe YUYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIBHO  ONPEAENATh  LEeNH  JACSITENIbHOCTH,  IUIAHUPOBATbh,
OCYIIECTBIIATh, KOHTPOJIMPOBATH M TpPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh  CBOIO
NEeSATEIbHOCTh, BbIOMpaTh HaubOonee SPOEKTUBHBIE CHOCOOBI pELIEHUs YYEOHBIX U
MO3HABATEIbHBIX 33/a4, CAMOCTOSITEIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIOKECHHBIN
AJITOPUTM JICUCTBUI MPHU BBINOJIHEHUH 3aaHUA C Y4ETOM IOTYYEHUS HOBBIX 3HaHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUMIX, OLCHUBATb COOTBETCTBUE MOJIYYEHHOIO
pe3yapTara 3asBICHHOM LETU, YMEHUE MCIOJIb30BaTh M aHAJIM3HPOBATh KOHTEKCTHI,
npeajaraeMble B yCIOBUH 3aJaHUM.
INPEAMETHBIE PE3YJ/IBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHIO O0S3aTENBHOIO CONEp KaHMS,
YCTAHOBJICHHOTO JaHHOW denepaibHOl paboueld MporpamMMol, BBIJEISIOT: OCBOCHHBIC
0o0Oy4arIUMHCS HAay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
peIMEeTHOM o0nacTh «XUMHs», BUJbI EATEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEPHPETALNH, NPEeOOPa30OBAHUI0 W NPUMEHEHUIO B PAa3IUYHBIX YYE€OHBIX M HOBBIX
CUTYyalUsX.
K koH1y oOyueHus B 8 Kiacce nmpeIMeTHbIE pe3y/bTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMHYECKUI
AIIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJTHOPO/IHAsI), BaJIEHTHOCTh, OTHOCHUTENIbHASI aTOMHAs U MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas IO XUMHUYECKOTO
AJIEMEHTA B COEAMHEHUM, MOJSIPHBIM OO0bEM, OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJIb,
ANIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCIECHHS,  XMMHYECKas  peakuus,
KJaccu(ukanusi peakuuid: peaklud COSAUHEHUS, PEAKIUU PA3JI0KEHHS, PEaKINU
3aMEIlEeHUs], peakluu OOMeHa, 5K30- W JHAOTEPMHUYECKHE PEAKIUHU, TEIIOBON
ahdexT peakiuu, SAPO aroma, SICKTPOHHBIM CJIOM aToMa, aroMHas OpOUTalb,
paguyc aTtoMa, XUMHUYECKas CBs3b, MOJSpHAs W HEMOJISIpHAs KOBAJICHTHAsI CBS3b,
WOHHAas CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s1 BeIecTBa (IIPOLIEHTHAS
KOHIICHTPALIUs) B PaCTBOPE;

® WULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHUA U TPUMEHSTh 3TU
MOHSTHUS TP OMMCAHUU BEILIECTB M UX MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJISi COCTaBJI€HHS (OpMYya BEIIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

® OIpEAENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEHEHb
OKHUCJICHUSI 3JIEMEHTOB B OWHAPHBIX COEIUWHEHUAX, MPUHAMJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEQUHEHUH 1o (opMmylnaM, BUJ XUMHUYECKOM CBS3U
(KOBaJIEHTHAsl MU MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;

epackpbiBaTh cMbICi llepunonnueckoro 3akona /[. M. MenneneeBa: n1eEMOHCTPUPOBATH
MMOHMMAHHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT HX
nonoxeHuss B Ilepuonnueckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS, 3aKOHa ABOTaipo;

®OMKCHIBATh W XapaKTepu3oBaTh TaOnuuHyro Qopmy lleprogndeckoid cuUcTeMbl
XUMHUYECKUX 3JIEMEHTOB: Pa3jMyaTh MOHATHUS «IIaBHAs moAarpymnmna (A-rpynmna)» u



«mobounas moxarpynna (b-rpynma)», manble ¥ OoNblIME MEPUOIBI, COOTHOCHUTD
00o03HaYeHUs1, KOTOpBIe NMEIOTCs B Tabnuie «[lepruoanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . Menaeneesa» ¢ 4MCI0BBIMU XapAKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMUYECKHX DJJIEMEHTOB (COCTaB M 3apsAl sApa, OOLIEe YHCIO 3NIEKTPOHOB M
pacnpeneraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

e KJTacCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAaHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIIy M COCTaBY YYaCTBYIOLIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY
sddexry);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOJTBEPXkJasi ONHCAHUE NPUMEPAMHU  MOJEKYISPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

® [IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX Kay€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILEHUIN B PA3IUYHBIX YCIOBUSAX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIIBHON ACSITENIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IEHNE, CUCTEMATU3ALINIO, KIACCU(PUKALINIO, BBISIBICHUE IPUYUHHO-
CIEACTBEHHBIX CBSI3€H — JJII U3YUYEHHS] CBOMCTB BEIIECTB U XHUMUYECKUX PEAKIHM,
€CTECTBEHHO-HAyYHbIE ~ METOAbl  MO3HaHUs —  HAONIONEHHWE, U3MEpEHUE,
MOJICJIMPOBAHKE, SKCIIEPUMEHT (peaabHbIN U MBICICHHBIN);

eCiIleIOBaTh IpaBUJaM IIOJb30BaHHUS XUMHUYECKOM TMOCYyAOd U  J1abOpaTOPHBIM
000OpyI0OBaHUEM, a TAK)KE MpPaBWJIaM OOpalIEHUsl C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XHMHYECKHUX OIBITOB 110
MOJIYYEHUIO U COOMpaHMIO Ta3000pa3HBIX BeHIeCTB (BOAOpPOa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHOM MAacCOBOM JIOJENM PACcTBOPEHHOIO
BELIECTBA, IUIAHUPOBATb M  NPOBOAWTh XHMHYECKHE OSKCIEPUMEHTBI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO UHAUKATOPOB (JAKMYC,
(benondranenn, METUIOPAHK U IPYTHUE).

K koH1y 0O0yueHus B 9 Kjacce npeIMETHBIE pe3y/bTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® DACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATHUN: XUMHUYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, JIEKTPOOTPULIATENIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaKius,
XUMHUYECKas CBSA3b, TEIUIOBOM 3(PEKT peakiuu, MOjb, MOJISPHBIN 00BEM, pacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs] AMCCOLUMALUS, PEaAKIHUU
MOHHOTO OOMeHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTuMble H
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIIUTEND,
BOCCTAHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBIICHHME, aJUIOTPOMNMs, aM(pOTEPHOCTD,
XUMUYECKass CBsI3b (KOBAJIGHTHAs, HWOHHAs, METAJJIMYecKas), KpUCTauIMyecKas
peléTKa, KOppo3us METAIOB, CIUIABbI, CKOPOCTh XMMUYECKOU PEAKIUH, PEAEIIbHO
nonycrtumas konneHntpanus [IJIK Bemiectna;

® WULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHITHH W MPUMEHSTh 3TU
MOHSTHUS TP OMMCAHUU BEILIECTB M UX MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJISi COCTaBJI€HHS (OpMYya BEIIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

®OMNpEACNATh BAJICHTHOCTh W CTENEHb OKHUCIEHUS XUMHYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUH 1o (opmysiaM, BUJI XUMUYECKON CBSI3M (KOBaJ€HTHAs, MOHHAS,
METaJUIMYecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3apsA]l MOHA MO XUMHUYECKOU
dbopMynie, xapakTep Cpeibl B BOAHBIX pacTBOpPaxX HEOPraHMYECKUX COCNMHEHUM, THI
KPUCTAJUINYECKON PEMIETKN KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMbic [lepuoanueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMAaHME: OMMUCHIBATh U XapaKTepu30BaTh TabnuuHyo dhopmy [lepuonnyeckoit
CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATUS «IVIaBHas moarpymnmna (A-
rpynmna)» u «mnobouyHas moarpynmna (b-rpymma)», manbie u OOJbIINE MEPUOBI,



COOTHOCUTh O00O3HAU€HHUs, KOTOpbIE MMEIOTCSI B NEPUOIMYECKON Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsan sapa, oOIIee YHCIIO AIEKTPOHOB U PACHpPENENICHHE HUX MO DJIEKTPOHHBIM
CJI0SIM), OOBSICHITH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHU B Mpe/ienax MajblX NEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJTacCU(PHUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMUECKUE BEIECTBA, XUMUUYECKUE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3 deKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMHCHIBaTh) OOIIME M CHenupUIecKne XHMHUYECKHE CBOICTBA
IPOCTBIX U CIIOKHBIX BEUIECTB, NOATBEPK/1asi ONMKMCAHUE TPUMEPAMHU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUI COOTBETCTBYIOILUX XUMHYECKUX PEAKIIUil;

® COCTABIIATh YPABHEHHUS DICKTPOIUTUYECKON NUCCOLUUALMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJIHBIE M COKpAIEHHBIE YpPAaBHEHMS PEAKUUNA HOHHOIO OOMEHa, YpaBHEHHS
peakuMii, MOATBEPKIAAIOIIMX CYLIECTBOBAHUE TI'€HETHUYECKOM CBA3HM  MEXIY
BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakluid;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHMS] XUMUYECKUX MPEBPAIICHUI B pa3IMUHbIX YCIOBHSIX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEeaKIUu;

ecoONIONATh MpaBUja I[OJB30BAHUS XUMUYECKOM TIOCYIOM H  JIaDOpaTOPHBIM
0o00OpyI0OBaHUEM, a TAKXKE IpaBuja OOpalIeHUs C BEUIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMA 1O  BBINOJIHEHUIO J1a0OpaToOpHbIX XHMHYECKHUX OIBITOB 11O
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOIO ra3a);

® [IPOBO/IUTH PEAKIMH, MOITBEPKAAIONINE KaU€CTBEHHBII COCTaB Pa3IMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MYTEM XJIOPUA-, OpOMUI-, MOIUI-, KapOoHaT-, (ocdar-,
CWIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KATHOHbBl aMMOHHUSI U HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIKE B BOAHBIX pACTBOPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON ACSITENbHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHHUE, 0000IIEeHNEe, CUCTEMATH3alUI0, BBISBICHUE NPUYUHHO-CIEICTBEHHBIX
CBA3EH — JUISI U3YYEHUS CBOWCTB BELIECTB U XMMUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbl€ METOJbl TMO3HAHMS — HAOJIOAEHHE, HW3MEpPEHUEe, MOJIEINPOBAHUE,
DKCIIEPUMEHT (peanbHbII 151 MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
JJIeKTpOHHbIe (U poBbIE
Kouaunuecr P (wnpp )
Ne o0pa3oBareJibHbIE pecypchl JeATeJIbHOCTh YYUTEJISA ¢ Y4€TOM
HauMeHoBaHue pa3aesioB 4 TeM IPOrpaMMbl BO JacoB
n/n InmporpaMmMmbl BOCIIHTAHUSA
Bcero
Pazjeu 1. [lepBoHavyajibHble XUMHYECKHE TOHATHS
11 XuMus — BaxkHast 00J1aCTh €CTECTBO3HAHUSA U 5 Bubsimorexa [JOK @OopMUPOBAHUE HAYYHOTO XUMHUYECKOTO
' [IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA https://m.edso0.ru/7f41837c MHUPOBO33PEHUS
®opMHpPOBATH MUPOBO33PEHUYECKUE
MMpCaACTaBICHUA (¢} BCIICCTBE u
XUMHYECKON peakuuu,
COOTBCTCTBYIOIIUC COBPCMCHHOMY
YPOBHIO pa3BUTHUA HayKH u
COCTaB/ISIIOLIME OCHOBY JAJIs1 IIOHUMAaHUA
1.2 B bubmotexa [IOK v
. CIICCTBA U XUMHUYECCKHUEC PCAKIIMU 15 h Jim.ed 175 CYIIHOCTH Hay4YHOM KapTHHbI MMHPA,
ttps://m.edso0.ru/7f41837¢ | ppencrapnenus 06 OCHOBHBIX
3aKOHOMCPHOCTAX pPa3BUTHUS MPUPOIHI,
B3aUMOCBS3SIX YEJIIOBEKA C MPUPOJHOU
CpenoH, O pojav XUMHUU B TTO3HAHUM ITHUX
3aKOHOMEPHOCTEH;
Hroro no pazneny 20
Paznen 2. Baskneiimue npeacraBuTen
HEOPraHUYeCKHUX BellecTB
21 Bosnyx. Kucropos. [lomsiTie 06 okcHax 6 bubmmnorexa [JOK dopmMupoBaTh yMEHHE Y4EeOHOTO
https://m.edso00.ru/7f41837c COTpyAHHMYECTBA CO CBCPCTHHKAMU B
COBMECTHOU MO3HaBaTCJIbHOU u
HCCJIEOBATEIILCKON JIEATEIIBHOCTH TIPH
bubmmorexa [IOK 6
2.2 Bonopon.Ilonsitue o KucioTax u cousix 8 pEIICHNN BO3HHUKAIOIIUX MOpOOJIEM Ha

https://m.edsoo.ru/7f41837¢c

OCHOBE yu€Ta OOIIMX MHTEPECOB U
cornacoBaHus MO3MIUN (0O0CYKJICHHS,




oOMeH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPJIWHALIUSA COBMECTHBIX
JEUCTBUMN, ONpelleJICHue KPUTEPHUEB I10
OIICHKE KaueCTBa BBIMIOJIHEHHON pabOThI

U JpyTue).

2.3 Bopna. PactBopsl. [lonsTre 06 oCHOBaHUSX 5 Bubmiorexa HOK Popmuposanne YMCHHS
https://m.edsoo.ru/7f41837¢c NpCaACTaBIATh IMOJYYCHHBIC PCE3YIbTAThI
MMO3HABaTCJIbLHOU ACATCIIBHOCTH B
YCTHBIX U ITHCBMCHHBIX TCKCTaX; ACJIATH
IMPC3CHTAMIO PC3YJIbTATOB BLIIIOJHCHHA
24 o . Bu6moreka LIOK XUMHUYECKOTO OKCIICPUMEHTA
: CHOBHBIE KJIaCChl HEOPTaHUYECKUX COSAMHEHUN 11 https://m.eds00.ru/7f41837¢ (JtabopaTOpHOTO OIIBITA, Ha60paTOpUHOH
pa6OTBI II0 HCCIICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);
Hroro mo pazneny 30
Paznen 3. Ilepuonnyecknii 3axon u Ilepnognveckas
cucreMa XuMudeckux djiemenTos /I, . MenaeneeBa.
Ctpoenue aroM0B. XUMHYeCKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU
Ilepuonnyeckuii 3akoH U Ileproanueckas BocnuteiBath HHTEPEC K
3.1 CHCTEMa XUMHUYECKHX d1eMeHToB J1. . 7 Bubmuorexa LIOK MPaKTUYECKOMY U3YUEHHIO podeccuii u
Mereneesa. CrpoeHe atoma https://m.edsoo.ru/7f41837¢c Tpylda Pa3IuYHOIO POJA, YBaKEHUE Iv(
Tpynly HW  pesyabraraM  TPYAOBOH
JIESITEIbHOCTH, B TOM YHMCJIE HAa OCHOBE
MIPUMEHEHHSI TPEIMETHBIX 3HAHUU IO
XUMUHU, OCO3HAHHBIN BEIOOD
VHIMBUTyaJbHOU TPaCKTOPUU
39 Xumnueckas cBA3b. OKHCINTEIBHO- g Butmorexa [IOK NPONOKEHUs O00Pa30BaHUA C  YYETOM

BOCCTAaHOBHUTCJIBHBIC PCAKIIUA

https://m.edsoo.ru/7f41837¢c

JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, YCTEITHON
npoecCHOHAIBHOW ~ JCSITEIIBHOCTH U
pa3BUTHS  HEOOXOIMMBIX  YMCHHIA,




TOTOBHOCTb aJanTUPOBATHCS
npodeccuoHaIbHOMI Cpelie;

Hroro no pazneny 15
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

Konuvecr | DuaekrpoHnbie (undpoBbie)
Ne HaumeHnoBaHue pa3esioB ¥ TeM IPOrpaMMbl BO 1aCcoB o0pa3soBaTesibHbIE PecypChl JleSTENLHOCTD YUHTEs € yIeTOM
n/n Beero NPOrpamMMbl BOCIIUTAHUSA
Pazjes 1. BemecTBO M XUMHMYECKHE peaKu
11 IToBropenue ¥ yriybneHne SHaHHii OCHOBHBIX 5 Bu6morexa [IOK dopMupoBaTh MUPOBO33PECHUYCCKHUE
paznenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636 TIPEACTABICHHS O BEIIECTBE U
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX A Bu6imorexa LIOK XUMIYECKON peaKIyH,
peaxuui https://m.edso0.ru/7f41a636 COOTBETCTBYIOTIIE COBPEMEHHOMY
YPOBHIO pPa3BUTHSA HAYKH U
COCTAaBJAIOIINC OCHOBY IJIA
IMOHMMAaHHUS CYIIIHOCTH HAyYHOU
ONeKTpoIUTHYECKas Jucconnanus. XuMHIECKHe KapTHHBI MUP3, IPCACTABIICHHA 00
1.3 PEAKIIH B PACTBOPAX 8 bubnmorexa [IOK OCHOBHBIX 3aKOHOMEPHOCTSIX
https://m.edsoo.ru/7f41a636 PA3BUTHA PUPOMIB, B3ANMOCBS3AX
YEeJI0BEKa C MPUPOAHOMN CPEAOi, O
PO XUMHUH B MIO3HAHUU DTUX
3aKOHOMEPHOCTEN
Hroro no pasneny 17
Pazneu 2. Hemera/ibl M UX COeIMHEHHUSA
51 OOmast XapakTepUCTUKa XMMUYECKUX HJIEMEHTOB A Bubsmoreka [{OK dopmupoBaTh yMEHHs y4EOHOTO
VIIA-rpynmst. I'anorenst https://m.edso0o.ru/7f41a636 COTPYIHHYECTBA CO CBEPCTHHKAMH B
COBMECTHOM IMO03HABATEIBLHOU U
HCCIIEIOBATENBCKON IESITEIbHOCTH
59 OOmast XapaKTepUCTUKa XMMUYECKUX HJIEMEHTOB 6 Bu6mmoreka IJOK IIPU PEIICHUH BO3HUKAIOIIUX

VIA-rpynnel. Cepa u €€ coennHeHus

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

npo0JsieM Ha OCHOBE y4€Ta 001IuX
WHTEPECOB U COTTIAaCOBAHUS TTO3UITHH
(oOcyxeHusi, 0OMEH MHEHHSIMU,




«MO3TOBBIE IITYPMBbI», KOOPAHHALIMS
COBMECTHBIX JEHCTBUM, ONPEIAECICHUE
KPUTEPHUEB IO OLIEHKE Ka4yeCcTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

23 Ob1ast XapakTepUCTHKA XHMUIECKHX JIIEMCHTOB 7 Bubnuoreka [JOK dopmMUpOBaTh MO3HABATEIBHBIC
VA-rpynmnsl. A3or, pochop U UX COeTUHEHHS https://m.edso0.ru/7f41a636 MOTHBBI, HAIIPABJICHHBIEC HA TTONYYCHUE
HOBBIX 3HAHHUM IO XUMUH,
HEOOXOIUMBIE I OOBSICHEHUS
HaO0JII0JJTAEMBIX TTPOLIECCOB U SBJICHU,
. MO03HaBaTEIHLHOM, MH(DOPMAITMOHHON U
O I1ad XapaKTCPUCTHKAa XUMHUYCCKHUX 5JICMCHTOB 9
Pakrep 3 Bubmiorexa LIOK YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIC
2.4 IVA-rpynmel. Yruepon u KpeMHUH U UX 8 https://m.edso00.ru/7f41a636 a6
COEHHEHNS HABBIKOB CAMOCTOSITEIIbBHON pabOTHI €
y4€OHBIMHU TEKCTAMH, CIIPABOUHOMN
JUTEPaTypOH, TOCTYITHBIMH
TEXHUYECKUMH CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUN
Hroro no pazneny 25
Pa3gen 3. Meranibl 1 UX COeIMHEHUSI
N DOopMHUPOBATBYMEHH
3.1 OO61ue cBoiicTBa METAIOB 4 Bubmiorexa LIOK OpMHDPO yMCHHC
https://m.edsoo.ru/7f41a636 HMCIIOJIb30BaTh IIOCTABJIICHHBIC BOMIPOCHI
B Ka4€CTBE MHCTPYMEHTA NO3HAHUs, a
TAK)K€ B KAueCTBE OCHOBBI JUIs
(GhOopMHUPOBAHUS TUTIOTE3HI IO MTPOBEPKE
MPaBUJIILHOCTHU BBICKa3bIBA€MbBIX
CYKIICHUH;
EuG oK MpUOOPETEHHE OIbITA IO
3.2 Bakueiiime MeTalibl U UX COSAUHEHUS 16 uonnorexa L

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

TUTAHUPOBAHUIO, OpTraHU3auU U
IIPOBEICHUIO YYEHUYECKHUX
HKCIEPUMEHTOB, YMEHHE HA0I0aTh 32
XOJIOM TPOLECCA, CAMOCTOSITEIIBHO
MIPOTHO3UPOBATH €r0 PE3YNbTaT,




bopMyTupoBaTh 0OOOIIEHUS U BBHIBOIBI
0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA,
HCCJIEeO0BaHUS, COCTABIIATH OTYET O
MPOJEIAaHHON padboTe

Hroro no pa3aeny

20

Pa3nen 4. Xumus U OKpy:KawIas cpeaa

41 BemecTBa 1 Marepuassl B )KU3HU 4EJIOBEKA

bubGnuoreka
IHOK
https://m.edsoo.r

u/7f41a636

BocnuTeiBath MHTEpEC K
MIPAKTHYECKOMY H3YYCHHIO TIpodeccuit
U TpyZa pa3InIHOTO pojia, YBaXKEHUE K
TPyLy H®  pe3yiabrataM  TpyIOBOH
JCSATEIIEHOCTH, B TOM YHCJIC HA OCHOBE
NPUMEHCHUS TPEIMETHBIX 3HAHWH 10
XUMHH, OCO3HAHHBIH BBIOOD
VHIABHUTYaJIbHOM TPaCKTOPHH
MPOIOJDKEHUST 00pa30BaHUs C Y4ETOM
JTMYIHOCTHBIX UHTEPECOB U
CITOCOOHOCTH K XAMUH,
OOIIIECTBEHHBIX UHTEPECOB u
noTpeOHOCTEH, YCHEITHON
npo(ecCHOHANBHON NEeATeTbHOCTH |
pa3BUTHS  HEOOXOAMMBIX  YMCHHIA,
TOTOBHOCTh aIarTHPOBATHCS B
npodecCuoHaNbHON CPENE;

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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