2.1.14. PaGouast nporpamMma y4eOHoro npeamera «Xumus». bazoBblii ypoBeHnn
Conep:xxanue y4eOHOro npeamera « XumMus».
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HepBOHa‘laJILHble XMUMHYECKHEC ITIOHATUSA

[Ipeametr xumuun. Poias XuMuu B XKWM3HU yeoBeKa. XUMUSl B cucTeMe Hayk. Tena u BemiectBa. dusznueckue
CBOMCTBa BENIECTB. ArperatHoe coctosiHue BemiecTB. [loHsATHE O MeTonax MO3HaHUS B XUMUU. YuUCThIE
BemiecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJIEKYJIbI. XUMUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKUX 3JeMeHTOB. lIpocThie U CioXKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB XUMUYECKUX IJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHast aToMHass Macca. OTHOCHTENIbHAs MOJIEKYyJIsipHass Macca. MaccoBas J0JiI XHMHUYECKOTO
3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Monb. MonsipHass macca. B3auMocBsi3b KOJMYECTBA, MACChl U YHCIA CTPYKTYPHBIX
eauHHUII BeniecTBa. Pacu€Tel mo hopmysiaMm XMMHUYECKUX COCTMHCHUM.

@u3znyeckrue W XWMHYECKHUE SIBIICHHMs. XUMHYECKas peakuus M e€ NPU3HAKU. 3aKOH COXPAaHEHHS MAacChl
BelIeCTB. XHMMHYECKHE YypaBHeHUs. Kiaccupukamus XUMUYECKHX peakiuil (COeTUHEHUS, pa3loKeHUs,
3aMenieHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW IOCYJOW, MpaBWIaMH pabOThl B JabopaTopuu W TpuéMaMu OOpalieHus C
71a00paTOpPHBIM O0OpPYIOBAaHHEM, W3YYCHHUE U OMNUCaHHE (U3MYECKUX CBOMCTB 00pPA3I0B HEOPTAaHMUECKHUX
BelIeCTB, HaOMIOeHNe pr3ndeckuX (TUIaBIeHUe BOCKa, TassHUE JbJa, paCTHPAaHUE caxapa B CTYIKe, KUIIEHUE U
KOHJIGHCAIllUsI BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBUE
Mela C KHUCJIOTOW) sBIICHWH, HAONIOJIEHWE M OINKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil
(paszmokeHue caxapa, B3aMMOJICHCTBHE CEPHOW KUCIOTHI C XJIOPUAOM Oapwisi, pa3NoKeHUE THAPOKCUAA MEIn
(IT) mpu HarpeBaHuH, B3aMMOJCHCTBHE *kelle3a ¢ pacTBopoM conu Meau (1), m3ydeHue crmocoOoB pasaeneHus
CMeceil: ¢ MOMOUIbI0 MarHuTa, (UIBTPOBAHME, BBHIIAPUBAHUE, AUCTUIULLMA, XpoMaTorpadus, mpoBeIcHUE
OYHUCTKHU MOBAapPEHHOHN CONM, HAONIOICHUE U OMHUCAHUE PE3yIbTaTOB MPOBEACHHS OIBITA, WILTIOCTPUPYIOMIETO
3aKOH COXpaHEeHHs MacChl, CO3aHie MOjIeeil MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xueiilue npeacTaBuTe/ M HEOPraHMYECKMX BeleCTB

Bozayx — cmech razos. CocraB Bo3ayxa. Kucimopoa — aneMeHT u npocroe BeniecTBo. HaxoxieHue kuciopoaa
B mpupoje, ¢pu3nueckue M XUMHYeckue cBorcTBa (peakuuu ropeHus). Oxcuzasl. [Ipumenenue kuciopopa.
CriocoObl TONTydeHUsT KUCIOPOoJa B J1a0OpaTopuu U MPOMBIIUIEHHOCTU. KpyroBopoT Kuciopona B MpUPOIE.
O30H — aJTTIOTPOITHAS MOAU(PHUKAIUS KUCIOPO/A.

TemnoBoit a3pheKkT XUMHUYECKON peakIiK, TEPMOXUMHUYECKHE ypaBHEHUS, SK30- U DHJIOTEPMUYECKUE PEaKIUH.
TomnuBo: yronb u MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE MapHUKOBOTO 3(deKTa, pa3pylieHue 030HOBOTO
CJIOA.

Bomopon — aneMeHT u mpocToe BemlecTBo. HaxokaeHue Bogoponaa B MpUpoje, (U3HUecKre U XUMUYECKUE
CBOWCTBA, MPUMEHEHHE, CTIOCOOHI moy4YeHus. KHCcIoTh 1 couu.

Moutsipablit 00bEM Ta30B. Pacu€Tel M0 XUMHUYECKUM YpaBHEHUSIM.

duznueckue cBoicTBa Boabl. Bona kak pactBopurens. PactBopsl. HacklllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI.
PactBopuMocCTh BemiecTB B BojJie. MaccoBasi J0Jsi BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Poiap pacTBOpOB B IMPUPOJIE U B KU3HU 4YesoBeka. KpyroBopoT BoIbl B mpupoje. 3arpsi3HEHUE
MpUPOJHBIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus Heopranmdeckux coeauHeHnid. Oxcuapl. Kinaccudukanus OKCHAOB: colieoOpa3yrolime
(ocHOBHBIE, KHCIIOTHBIE, amdoTepHble) U HeconeoOpasywomue. Homenknatypa oxcuaoB. dusnyeckue u
XUMUYECKHUE CBOMCTBA OKCUAOB. [lonmyyenue okcuaos.

OcHoBanusd. Knaccudukanus ocHOBaHMI: MIETOUN U HEPACTBOPUMbIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHUH.
Pu3nyecKue 1 XMMUYECKUE CBOMCTBAa OCHOBaHUM. [loyueHre oCHOBaHUM.

Kucnoter. Knaccudukanus kuciior. Homenknarypa kuciaor. @u3ndeckre U XUMHUECKHE CBOMCTBA KUCIOT. Psin



aktuBHOcTH MeTauioB H. H. bekerosa. [lonmyueHue Kucior.

Conu. Homenknatypa cosieil. duznueckrue u XUMUYECKUE CBOMCTBA cosiel. [lomydyenue comnei.

I'enernyeckas CBA3b MEXAY KIacCaMM HEOPraHMYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/eNIeHNEe COJIEp KaHMUs KHCIIOpOoJa B BO3JyXe, MOJydeHHe, coOupaHue, paclo3HaBaHUE U
U3y4yeHHE CBOWCTB KHUCIOpOJa, HAOMIOJCHHE B3aUMOJCHCTBUS BELIECTB C KHCIOPOJOM U YCJIOBHUS
BO3HUKHOBEHUSl U MpPEKpaILlEHUs] TOpeHus (mokapa), 03HaKOMJIEHHE ¢ oOpa3laMH OKCHJIOB M ONMCAaHUE UX
CBOWCTB, IIOJy4eHUE, COOMpPaHUe, PaCIO3HaBaHUE U U3YYEHHUE CBOWCTB BOAOPOAA (TOpEHME), B3aUMOJICHCTBHE
Bojiopoga ¢ okcugom Meau (II) (BO3MOXKHO HCIIONIb30BaHHE BUIEOMATEPHANIOB), HAOIIOJIEHUE O0pa3IoB
BELIECTB KOJMYECTBOM 1 MOJb, HCClIeJOBaHUE OCOOEHHOCTEH pacTBOPEHHUsI BELIECTB C Pa3IM4HOMN
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEAECIEHHOM MAaCCOBOM [10JIEH PAaCTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBUE BOJIbI C METa/NIaMH (HAaTpPUEM U KajbllueM) (BO3MOXKHO HCIOJIb30BAaHUE BUJIEOMATEPHUAIIOB),
ucclieoBaHNe O0pa3ll0B HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, HAONIOJIEHWE U3MEHEHUS OKPAacKu
MH/IMKaTOPOB B PAacTBOpax KHUCJIOT M Lienoyell, nzyueHue B3aumonencTBus okcuaa meau (II) ¢ pactopom
CEPHOM KHUCIJIOTBI, KUCJIOT ¢ METAUIAMH, PEaKLUil HEUTpalu3aluy, IMOJy4YeHUEe HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeTajula APYTMM M3 PAacTBOPA COJM, PEIICHHE JKCIIEPUMEHTAIbHBIX 3aJad II0 TEME
«Baxnenmmue Ki1accel HEOPraHMIECKUX COCIUHEHUN.

Ilepnoanvecknii 3axkon u Ilepmogumyeckas cucremMa xumudeckux viemeHtoB JI. U. Menpaeneesa.
Crpoenne atoMoB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHU

[lepBble MONBITKM KiIacCU(UKALMU XUMUYECKHX 3JIeMEHTOB. lloHATHE O Tpynmax CXOJHBIX 3JEMEHTOB
(1IenoYHbIE M IIEIOYHO3EMENbHBIE METAJUIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPblE 00pa3zyroT
aM(pOTepHbIe OKCHJIbI U THAPOKCH/IBL.

Ilepmonnueckuii 3akoH. Ilepumonmueckas cucrema xumudeckux daemMeHtoB [J[. . Menaeneesa.
KopoTtkonepuoanast u piauHHOnepuoaHas Gopmsl [lepuoanueckoit cuctemMbl XUMHUYECKUX 3yeMeHToB [I. .
Menneneesa. Ilepuoas! n rpynnel. @U3HUECKU CMBICT NOPSAIKOBOTO HOMEpPA, HOMEPOB NEPHOAA U TPYIIIbI
JJIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX siaep. M3oronsl. DnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI04EK aTOMOB
nepBeix 20 xumuueckux snemeHToB llepmonmueckoit cucremsl [I. M. MengaeneeBa. XapakrepucTuka
XUMHUYECKOI0 3JIEMEHTA 10 €ro MnojoxeHuto B [lepuoanueckoii cucteme . 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJuyca aTOMOB XMMHUYECKHX JIEMEHTOB, METAJUINYECKUX M HEMETAJNINYECKUX
CBOMCTB I10 TpyIIIaM U EPUOJIaM.

3unauenue [lepuoguueckoro 3akoHa u [leprognueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JJISl pa3BUTUSL HAYKU
u nipaktuku. J[. I. MenaeneeB — yu€Hblii U TpakJIaHMH.

Xumunyeckasi cBsi3b. KoBajeHTHas (MOJspHas W HEMOJSIPHAs) CBSI3b. DJIEKTPOOTPHULIATEIBHOCTh XUMHUUYECKUX
35eMeHTOB. MloHHas CBs3b.

Crenenp okucieHusa. OKUCINTENBHO-BOCCTAHOBUTENIbHBIE peakMu. [Iporeccel OKMCIEHUs U BOCCTaHOBJIEHUS.
OKucAUTENU U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3yyeHre oOpas3IoB BEIIECTB METAIOB U HEMETAJJIOB, B3aWMOJICHCTBHE TMIPOKCHA IIMHKA C PacTBOPaMH
KHUCJIOT U IIIeJIoueH, MPOBEJACHHUE ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakluu pa3aokKeHHs, COCAUHEHUS).

Mescnpeomemnmnwie ceasu

Peanu3anus MexxnpeaMeTHBIX CBA3EH IPU U3YYEHUH XMMHH B 8 KJIACCE OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BaHUE
Kak OOIIMX €CTECTBEHHO-HAyYHBIX MOHATUH, TaK M IMOHATUH, SBISIOUIMXCS CUCTEMHBIMU JJISI OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAayYHble IIOHATHS: HayyHbI (akT, rumoresza, Teopus, 3aKOH, AaHAIM3, CHHTE3,
KJaccuukanus, NepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBaHNUE, U3MEPEHHE, MOJICIb, SBJICHHE.
®dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIINJ, U30TOIbl, PaMOaKTUBHOCTb, MOJIEKYJIA,
JIEKTPUUYECKUH 3apsi]], BELECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA, ra3, PU3NUECKUE BEJINUHUHBI,



€IUHULBI U3MEPEHUS, KOCMOC, TJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, 6uocdepa.

I'eorpacdus: atmocdepa, ruapochepa, MUHepasbl, TOPHBIE TOPOIBL, MOJIE3HbIE HCKOMAaeMbIe, TOIIIMBO, BOJHBIC
pecypcesl.

9 kJacc

BemecTBo M XMUMHYeCKAas peaKIus

Ilepunonnueckuit 3akoH. Ilepmonnueckas cucrema xumudeckux anemeHToB J[. M. MenpaeneeBa. CrpoeHue
aTOMOB. 3aKOHOMEPHOCTU B HM3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX IMEPUOMOB, Kajus,
KaJIbLIUSI M MX COEJWHEHUU B COOTBETCTBHHM C TIOJIOXKEHHEM 3JieMeHTOB B I[lepmoamueckoil cucreme u
CTPOEHHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT THUIA KPUCTAUIMYECKONU PEIIETKU U BUAa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKHX BEHIECTB. XUMUYECKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS
K pa3JIMYHbIM KJIacCaM HEOPTaHWYECKUX COCIMHEHHM, FTeHETUYEeCKas CBsI3b HEOPraHUYECKUX BEILIECTB.
Krnaccudpukanus XUMHYECKUX PEAKIMA 10 Pa3IUYHBIM MpHU3HAKaM (110 YUCIIy M COCTaBY YYaCTBYIONIUX B
peaKkluy BEIIECTB, MO TemIoBoMY 3G (dEKTy, M0 U3MEHEHHUIO CTETIeHEeH OKUCICHUS XUMHUECKHUX 3JIEMEHTOB, T10
00paTUMOCTH, TIO YYacTHIO Karajau3aTopa). OK30- H DSHIOTCPMUYECKHE PEAKINH, TEPMOXUMUICCKUE
YpaBHEHUS.

[Tonsatue o ckopocTu xuMuueckoi peakimn. [ToHsTHE 00 00pATUMBIX M HEOOPATUMBIX XUMHUYECKHX PEaKIUsIX.
[lonsiTHE O TOMOTEHHBIX U TEeTEpPOreHHBIX peakuusax. [lonstue o karanuze. [loHATHe 0 XHUMHYECKOM
paBHOBecuH. DakTOppl, BIUAIOIIME HA CKOPOCTb XHWMHYECKOW pEAaKIMM M IOJOKEHHE XUMHUYECKOIO
paBHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIMH, JJICKTPOHHBIA OallaHC OKHCIUTEIEHO-BOCCTAHOBUTEIHLHOM
peakiuu. CocTaBlieHHE YPaBHEHHMI OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MCIIOIB30BAHUEM METOAA
ANEKTPOHHOTO OanaHca.

Teopus 3JIEKTPONUTHYECKON AUCCONUALIMHA. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTnoHbl, aHnOHBI. MeXaHu3m
JMCCOLMALMA BEUIECTB C PAa3IMYHBIMU BHJIAMH XUMHUYEeCKOM cBs3u. CreneHp nuccounannu. CUbHbIE U
cy1a0ble SJEKTPOITUTHI.

Peakunu nonHoro oomMena. Y cioBus MpoTEeKaHUs peakiuii HOHHOTO 0OMEeHa, TIOJHbIE U COKPAIEHHBIE HOHHbBIE
ypaBHeHus peakiuii. CBOICTBa KHCIOT, OCHOBAaHUH M COJIEH B CBETE MPEICTaBICHUN 00 AIEKTPOIUTUYECKOM
nucconmanuu. KauectBeHHble peakiinu Ha MOHBL. [loHsITHE O THIpOIU3E COMEH.

Xumuueckuii IKCcnepumenm:

03HAKOMJIEHHE C MOJIETISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAJJIOB U HEMETAJUIOB
(rpadbura m anmasa), CIOXKHBIX BEHIECTB (XJOpPUAA HATPHUs), HUCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakuuu OT BO3IACHCTBUS pa3MYHBIX (DAaKTOPOB, UCCIEAOBAHNUE IEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, MPOIIECcCa AUCCOLMAIIMKI KUCIIOT, IIEJI0YeH U coJiel (BO3MOKHO MCIOJb30BaHUE BUACO MAaTEPHAIIOB),
MIPOBEJICHUE OIIBITOB, WLUIIOCTPUPYIOIIUX NPU3HAKK HPOTEKAaHUS peakiuii MoHHOro obmeHa (oOpa3oBaHUe
ocajika, BBIJIEJICHHE Ta3a, OOpa3oBaHHE BOJBI), OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX  peakiuil  (TOpeHue, peakluuu  pas3JIoKEHUs, COCAUHEHHs),  pPaclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PEAKUMN HA HOHBI, PEHICHUE SKCIEPUMEHTAIBHBIX
3a/1au.

HeMeTa/uibl M UX COeIUHEHUS

OOmiasi xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHHS.
Crpoenue u (pu3nUecKre CBOWCTBA MPOCTHIX BELIECTB — TFAJIOTEHOB. XMMHUYECKHE CBOWCTBA Ha MPUMEPE XJI0pa
(B3amMOJIEHCTBHE C METa/UIaMH, HEMETa/IlaMH, ImesiodaMu). XiopoBoaopod. ComstHas KUCIoTa, XUMHUECKUE
CBOMCTBA, MOJyY€HHUE, TPUMEHEHUE. J[elicTBUE XJI0pa U XJIOPOBOAOPO/Ia HA OpraHU3M 4YesloBeka. BaxHeiline
XJIOPUJIBl U UX HAXO0XKJICHUE B MIPUPOJIE.

OO6mras xapaktepuctuka 3y1eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbBIE CTETICHU
okucinenua. CTpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U Cepbl. AIIOTPOIHBIC



MOIUGUKAIIMA KUCIIOPOJia U cepbl. XMMHUYECKHe CBOMCTBa cepbl. CepoBOAOPON, CTpOCHUE, (HU3NYECKHE U
XUMH4eckHe cBoiicTBa. OKCHIIBI cepbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCua0B. CepHas KucioTa, pusndeckue
U XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTENs Kiacca KHUCIOT U crenuduueckue). XUMHUYECKHe
peakuuy, JeKale B OCHOBE MPOMBILIUIEHHOTO CIIOcO0a IMOJIydYeHUsl CEpHOU KUCIOTHL. [IpumeHeHue cepHoit
kucnoTbl. ConM CepHOM KHUCIIOTHI, KadeCTBEHHAsl peakuus Ha cyiabpar-uoH. Haxoxknenue cepbl u eé
COEJMHEHUI B MpHUpoje. XUMHUECKOE 3arps3HEHUE OKPY)KAIoLIeH Cpeabl COSTUHEHUSIMHU cepbl (KHCIOTHBIE
JTO’K]TU, 3arpsI3HEHNE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeJOTBPAILICHHUS.

OOwiast xapakTepucTHka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEHEHU
OKHCJIeHHs. A30T, paclpoCTpaHeHHE B MpUPOJe, pu3HuecKue U XUMHUYECKUe CBOMCTBAa. KpyroBopot a3ora B
npupozae. AMMHUAK, ero GU3NIECKUe U XUMHUYECKUE CBOWMCTBA, MOJTy4YeHHE U npruMeHeHue. Cou aMMOHUS, UX
¢du3nyeckue U XUMHUYECKUE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHHUSA. A30THas
KHCJIOTa, €€ MoydyeHue, (pu3nuecKkue 1 XMMHUECKUe CBOMCTBA (0OIIMe KaK MpeACTaBUTENS Kilacca KUCIOT H
cnenuduueckue). Mcnonp3oBaHWe HUTPATOB U COJEM aMMOHHSA B KAaueCTBE MMHEPAIbHBIX YAOOPEHUH.
XUMHUECKOE 3arpsA3HEHHE OKpYXKarolled Cpeibl COSIMHEHMSAMU a30Ta (KUCIOTHBIC 0K, 3arps3HEHue
BO3/yXa, MOYBBI U Bog0EMOB). Docdop, amutoTponHbie Moaudukanuu docdopa, Gpu3ndecKkrne U XUMHUECKUE
cBoiictBa. Okcup ¢dochopa (V) u dochopHas kuciora, GU3NIECKUEe W XUMHUYECKHE CBOMCTBA, MOJyYCHHE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIBHBIX yI0OPEHUH.

OO6mras xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETICHU
OKHCIIEHHs. YTIIepo, alsIOTPOIHbIE MOAU(UKALINY, paCIPOCTPaHEHUE B IPUPOAE, (PU3HYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepona B npupoje. OKcuasl yriaeposaa, ux GU3n4eckue 1 XMMHYECKUe
CBOWCTBa, JCWCTBHE HA JKUBbIE OPTaHU3MBI, MOJYYCHHE W TPUMEHEHHE. OKOJOTUYECKHE TPOOIIEMBI,
cBsi3aHHBIE ¢ oKkcuaoM yriepona (IV), runoresa riaobabHOrO MOTEIUIEHUS KJIMMAaTa, HapHUKOBBIN 3¢ QexT.
VYrompHas kuciaota u e€ coiu, MX (U3UYECKHEe W XMMHUYECKHE CBOWMCTBA, TOJyUY€HHE M TPHUMEHEHHE.
KayectBennass peaknust Ha KapOoHaT-WoHbBL. lcmonbp3oBaHme KapOOHATOB B OBITY, MEIHIIMHE,
MPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriepona (MEeTaH, STaH, STHJICH,
alleTWIEH, JTaHOJ, TIJIMLEPUH, YKCYCHas Kuciota). [IpupogHble HCTOYHHMKM YIIIEBOJOPOJIOB (YroJib,
NPUPOIHBIH ra3, HeTh), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIIEHHOCTH. [loHsATHE
0 OMOJOTrMYECKH BaXKHBIX BEILECTBAX: XHMpaxX, OeNKax, yrieBoJax — MU HMX pPOJIM B JKU3HU YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHMUYECKUX U HEOPraHUYECKUX COeTMHEHHH.

Kpemuuii, ero ¢usnueckue M XMMUYECKHE CBOMCTBA, MOdydeHHEe M mMpuMeHeHue. CoeqUHEHUs KpEeMHHS B
npupone. OOmme mnpencrtaBienus o6 okxcune kpemuus (IV) um kpemuueBoil kucinore. CHIMKATBL, HX
UCTOJIb30BaHUE B OBITY, B MPOMBILUIEHHOCTH. BakHeilne cTpouTenpHble MaTepUallbl: KepaMHUKa, CTEKJIO,
[EMEHT, OeToH, Xene300eToH. I[Ipobiiembl 0e30MacHOr0 WCIOJIB30BAHUS CTPOUTENFHBIX MaTEpHUaloB B
IIOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJISHOM KHUCJIOTBI, MPOBEIEHHE KayeCTBEHHBIX
peakiuii Ha XJOPUI-UOHBI U HAOJIOJCHNUE NMPHU3HAKOB MX NMPOTEKaHMs, ONBITHI, OTpa)Karouue (QpU3NUECKUue U
XMMUYECKHE CBOWCTBA TaJIOTEHOB M HMX COEAMHEHUH (BO3MOXKHO UCIIOJIBb30BaHHE BUIACOMATEPHAIIOB),
03HAaKOMJICHHE C 00pa3amMu XJIOPHUIO0B (TaJIOT€HHUI0B), 03HAKOMJICHHE C 00pa3IiaMu cephbl U €€ COeTUHEHUIMHI
(BO3MO>XKHO HCHOJIB30BAHUE BUIEOMATEPUAIIOB), HAOMIOACHNE Mpoliecca 0OYyIIMBaHUs caxapa IMoJ| IeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3y4YeHHE XHUMHMYECKHUX CBOICTB pa30aBIEHHOW CEPHOM KHCIIOTHI,
MIPOBEJICHUE KaUeCTBEHHON peakuy Ha cynb(aT-uoH U HabJ0IeHne Ipu3HaKa e€ MpoTeKaHus, O3HAKOMJICHUE
c (usnyeckMMH CcBoiicTBamMu a3zoTa, (ochopa U UX coeAMHEHMH (BO3MOXKHO MCIIOJIB30BaHME
BUICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, OoTydeHne, COOMpaHKe, PacliO3HABAHUE U
U3y4eHHE CBOICTB aMMHaKa, IPOBEJCHNE KaUeCTBEHHbBIX PEAKIIMHA HA MOH aMMOHHUA U (ochaT-uOH U U3yYeHUe
NPU3HAKOB UX TMPOTEKAHUs, B3aUMOICHCTBHE KOHIEHTPHUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbIO (BO3MOXKHO
HCTIOJIb30BaHUE BHJCOMATEPHAIIOB), HM3YYEHHE MOJENEH KPHCTAUIMYECKUX pEemETOK anmasa, rpadura,
¢ynepeHa, O3HaKOMIJIEHHE C IPOLECCOM aJCOpOLMU PACTBOPEHHBIX BEIIECTB AKTMBMPOBAHHBIM YIVIEM U



YCTPOMCTBOM IMPOTHBOTra3a, MojydeHue, COOMpaHue, paclmo3HaBaHUe M M3y4eHUE CBOMCTB YIJIEKUCIIOTO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha kapOOHAT M CHJIMKAT-UOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKaHUS,
03HAKOMIJICHHE C MPOAYKLHMEN CHUIMKATHOW MPOMBIIIJIEHHOCTH, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeME
«BaxHeime HeMeTaJUIbl U UX COEIUHECHUS».

MeTaniibl M UX COeAUHEHU S

OO01mas xapaKTepUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX ToJIokeHus B [lepuoaunueckoii
cucteMe xumuueckux odneMeHtoB J[. M. MenneneeBa u cTpoeHuss aroMoB. CTpoeHHE METAJIJIOB.
Meramnueckast CBSI3b M METAJNIMYECKAs] KPUCTAJUIMYECKasl pelI€TKA. DJIIEKTPOXUMUYECKUN PsAJl HANPSIKEHUN
MeTauioB. OU3NYECKHe U XMMHUECKHE CBOMCTBA MeTaiioB. OOmme crnocoObl monyyeHus: MetamioB. [lonstue
0 KOpPpO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CriaBel (CTajlb, Yyr'yH, TIOpaTIOMUHUI,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MIPOMBIIIIJICHHOCTH.

[I{esnounsle MeTaiuisl: nostoxkeHue B Ilepuonnueckoit cucreme xumuudeckux snemeHToB J[. M. Menpeneesa,
CTPOCHHE MX aTOMOB, HaXOXJACeHHE B mpupoae. Ousndyeckue u XMMUYECKUE CBOWMCTBA (HA MpUMEpe HATpHs U
kanusi). OKCUIIBI U THAPOKCUIBI HATPUS U Kanud. [[puMeHeHne meaoyHbIX METaUIOB U MX COeIMHEHUH.
[IlenouyHo3eMenbHbIE METAUIBl MAarHuii M KanbUui: NoyiokeHue B lleproanyeckoil CHCTEME XMUMHUYECKUX
snemeHToB J[. . MeHneneeBa, CTpoeHHE MX aTOMOB, HaxOXJeHHE B npupoae. Ousndeckne u XUMHUECKUE
CBOMCTBA MarHus U Kaibliusd. BakHelIe coeMHeHUs Kanblus (OKCHII, TUAPOKCHU, cOMH). JKECTKOCTh BOJBI
1 CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepronnueckoit cucreme xumuueckux anemeHtoB JI. . MenneneeBa, cTpoeHue
aToMa, HaxoxJeHue B mpupoje. Puszndyeckne U XUMHUECKUE CBOWCTBA aTrOMHHHUSA. AMDOTEpHBIC CBOMCTBA
OKCHJa U TUAPOKCUIA ATFOMUHUA.

Keneso: nonoxenue B [lepuoandeckoil cucreme xumuueckux 3neMeHToB J1. 1. MenneneeBa, ctpoeHue aToma,
HaxoJeHue B npupoje. usnyeckne 1 XuMUYECKHE CBOMCTBA kee3a. OKCUAbI, TUAPOKCUABL U COJIM KeJe3a
(IT) u xene3a (III), ux coctas, cBONCTBA U MOITY4YECHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMyd METa/UIOB M CIUIABOB, MX (PU3MYCCKUMHU CBOWCTBAMH, M3YYCHHE DPE3yIbTATOB
KOPpPO3UU METAJJIOB (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJCHCTBHS OKCHJIA
KaJbI[Usl ¥ HATPUS C BOJOHM (BO3MOXHO HCIIOJIb30BAaHHE BHUEOMATEPHAIIOB), UCCIEIOBAHUE CBOMCTB KECTKOM
BOJIBI, MPOIECCAa TOPEHUsS Keje3a B KUCIOpOoJae (BO3MOXKHO HMCIOJB30BaHUE BUICOMATEPHANIOB), NMPU3HAKOB
MPOTEKaHUsl KayeCTBEHHBIX PEAKIMil Ha MOHBI: MarHusl, KaJibllis, aJIOMHHMS, ITUHKA, kene3a (1) u xenesa
(ITI), memu (II), HabmroeHWEe W OMHMCAaHWE MPOIECCOB OKPAIIMBAHMS TUIAMEHW WOHAMH HATPHS, KU U
KaJblisl (BO3MOXKHO HMCIIOJIb30BAaHUE BHACOMATEPHUATIOB), MCCIIEIOBaHHE aM(OTEPHBIX CBOMCTB THUIPOKCHIA
AJIOMUHHUS U TUAPOKCH/IA IMHKA, PEHICHUE SKCIIEPUMEHTANIbHBIX 3a]a4 Mo TeMe «BaxHeilne MeTaibl U uX
COEUHEHHUSI.

XuMHus M OKpy:KaloLas cpeaa

BemectBa M marepuanibl B IOBCEIHEBHOM >KM3HHM 4YelOBeKa. be30macHoe HCIOJIb30BaHUE BELIECTB U
XUMUYECKUX peakiuid B ObITy. [lepBast moMOIIb NPU XUMHUYECKUX 0XKOTAaX U OTPABIICHUSIX.

XUMHYeCcKOe 3arpsi3HEHUE OKpY)Karollel cpefsl (MpeaenbHas MOMyCTHMasi KOHIEHTpalusl BEIIeCTB, Jajee —
[TIK). Poib XuMuM B pelIeHUH SKOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MATEPUATTBI).

Mescnpeomemnuie ceasu

Peanu3anus MexxnpeaMeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCII0JIb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSITHH, TaK U TOHATHUN, SBISIONIUXCS CHUCTEMHBIMU I OTIEIHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTr' O LIUKJIA.

OO1iue ecTecTBEHHO-HAYYHbIEC TIOHATHS: HAy4yHbIA (aKT, THUMOTE3a, 3aKOH, TEOpHs, aHaju3, CHHTE3,
KIaccuuKanus, NIEpUOANYHOCTb, HAOIIOIEHUE, SKCTIEPUMEHT, MOICTTUPOBAaHUE, H3MEPEHUE, MOJIENb, SIBIICHUE,
MapHUKOBBIN 3()(PEKT, TEXHOIOTHSI, MATEPHAIIBI.

®duzuka: Matepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJa,



ANEKTPUIECKUH 3apsi]l, MPOBOJHUKHU, MTOTYIIPOBOIHUKH, JTUIIEKTPUKHU, (POTOITEMEHT, BEIIECTBO, TEIO, 00BEM,
arperaTHOe€ COCTOSIHME BEIIECTBA, a3, pacTBOpP, PacTBOPUMOCTb, KPUCTAINIMYECKAs] PEIIETKA, CIUIaBbl,
(buznyecKkre BeINUNHBL, €AMHUIIBI H3MEPEHHUS, KOCMUYECKOe TPOCTPAHCTBO, MIaHEThI, 3BE3 b1, CONHIIE.
buonorus: ¢orocunres, npixanue, Ouocepa, SKOCHCTEMA, MHHEPAJIbHBIE YJOOPEHHS, MHUKPOIIEMEHTHI,
MaKpOdJIEMEHTHI, MUTATEIbHBIC BEIICCTRA.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE UCKOTAEMbIE, TOTLTUBO, BOJIHBIC
pecypcesl.

IliianupyemMbie pe3y/ibTaTbl OCBOCHUSI Y4eOHOro mpeaMera «XMMHUsSD>) HA YPOBHE OCHOBHOIO 00IIEro
o0pa3oBaHusl

JIn4HOCTHBIE Pe3yJIbTAThI

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMbI OCHOBHOTO OOIIEro 0oOpa3oBaHUs JOCTUTAIOTCS B XOJIE
OoOyueHUs] XMMHH B €IUHCTBE Y4€OHOW M BOCIUTATEIHHOU JEATEIILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKHMH COIMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, TPHUHSATHIMH B OOIIECTBE
npaBWJIaMd ¥ HOpPMamMH TOBEJCHHS U CIOCOOCTBYIOT MIPOIECCaM CaMOIO3HAHUS, CaMOpa3BUTUS U
COLIMAIM3AIIMU 00YYarOIINXCS.

JIuaHOCTHBIE pe3yNbTaThl OTPAXKalOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOM MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMI U PACUIUPEHHE OIbITA JIESITEIbHOCTU HA €€ OCHOBE, B TOM YHCJIE B YACTH:
1)maTpuoTH4eCKOro BOCIIUTAHMS!

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAayYHOMY HAacleIHIo,
MOHMMAHUSA 3HAYCHHS XHUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOrO OOIIEeCTBa, CIIOCOOHOCTH BIAJICTh
JIOCTOBEpHOU MH(pOpMaIueld 0 MEPEIOBBIX JTOCTUKEHUSX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOM XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOICTBE MHpa U 00IIECTBa;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COIMAIBHBIX HOPMAaxX H TPABWIAX MEXKIWYHOCTHBIX OTHOIIEHWH B KOJUICKTHBE,
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO IMOJIE3HOM, Yy4eOHOHCCIEAOBATEIhCKOM, TBOPUECKON U
JIIPYTUX BHUJIAX NESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM IEATEILHOCTH TMPH BBINOTHECHUH
yueOHBIX, IO3HABATEIbHBIX 33724, BHIMOJIHEHUN XUMHYECKUX SKCIEPUMEHTOB, CO3AaHUH YU4E€OHBIX MPOEKTOB,
CTpeMJICHHSI K B3aMMOIMOHMMAHUIO W B3aHMOIIOMOIIM B TpOIecce ITON yueOHOM AesSTeNbHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TMOBEACHHE M MOCTYNKH CBOMX TOBAPHINEH C MO3WUIIMKA HPABCTBEHHBIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3)IIeHHOCTH HAYYHOI0 MO3HAHUA !

MHPOBO33PEHUECKHUE MPEICTABICHNUS O BEIIECTBE U XUMUUYECKON PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHM M COCTABIISIIONIME OCHOBY /I MOHMMAaHMs CYHUIHOCTHM HAyYHOM KapTHUHBI MHpa,
MpeACTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPHUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C MPUPOTIHON
Cpenoil, O pOJIM XMMHUH B MIO3HAHUH 3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANpPABICHHBIC Ha TMOJYYCHHE HOBBIX 3HAHHWHA MO XUMUHM, HEOOXOIUMBIC IS
00BsICHEHUS] HaONIOaeMbIX TPOILIECCOB U SIBICHM, MO3HABATEIbHOW, MH()OPMALIMOHHOW M UYMTATEIbCKOU
KYJIbTYpbl, B TOM YHCI€ HAaBBIKOB CaMOCTOSTEIbHOM pabOThl € Yy4eOHBIMH TEKCTaMH, CIPABOYHOM
JTUTEPATyPOid, JOCTYIMHBIMU TEXHUYECKIUMH CPEACTBAMHU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpec K OOYyYeHHI0 M TO3HAaHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOpPa30BaHMIO,
MPOEKTHON U UCCIEN0BaTeIbCKON NeATeIbHOCTH, K OCO3HAaHHOMY BBIOOPDY HANpPaBIEHHOCTH U YPOBHSA
oOyueHus B TallbHEHIIIEM;

4)popMupOBaAHNS KYJIbTYPbl 310POBbA:

OCO3HAHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3[0pPOBbIO, YCTAHOBKHM Ha 3/10POBBIH
00pa3 >KW3HHM, OCO3HAHWE TIOCIEACTBUN M HEMPUSATHE BPEAHBIX MNPUBBIYEK (YIMOTPEOJICHUS aTKOTOJIs,
HapKOTUKOB, KypeHHUs ), HEOOXOIUMOCTH COOJIFOICHHMS TTpaBUiI OE30MaCHOCTH TP OOpaIIeHUU ¢ XUMUYECKIUMHU
BEIIECTBaMU B OBITY M pEaNbHON KU3HH,

5)TpyaoBOro BOCIMTaHMS:

UHTEpeC K MPaKTHYECKOMY H3YyYeHHIO0 Mpodeccuili M Tpyda pazIU4yHOrO poja, yBaXKEHHE K TpyAy U



pe3yabTataM TPYIOBOW JAEATENBHOCTH, B TOM YUCJIE Ha OCHOBE MPUMEHECHUS NPEAMETHBIX 3HAHUN 1O XUMUH,
OCO3HAHHBII BBIOOP HHIUBUAYATbHOM TPAaGKTOPUM MPOAOLKEHHS O0Opa3oBaHUS C YYETOM JIMYHOCTHBIX
UHTEPECOB M CIOCOOHOCTM K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCHEIIHOMN
npo(eCCHOHAIBHON NIeATEIPHOCTH ¥ Pa3BUTHUS HEOOXOIWMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
poQeCcCUOHATBHOU CpeIE;

6)3K0,10rHYeCKOro BOCIUTAHMS:

9KOJIOTHUYECKH IIeJIECOO0pa3HOe OTHOIIGHUE K MPHUPOAEC KAaK HCTOYHHUKY JKU3HH Ha 3eMje, OCHOBE e&
CYLIECTBOBAaHUS, IOHUMaHUE LIEHHOCTH 3/I0pPOBOr0 U Oe30MmacHoro odpasa >KU3HH, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (HU3NYECKOMY M TCUXHYECKOMY 3JI0pPOBBIO, OCO3HAHWE IIEHHOCTH COOIOJCHUS TPaBUII
0€30macHOTO MOBEICHHS TTPH paboTe C BEIIECTBAMH, a TAKKE B CUTYAIUSIX, YTPOKAIOMIUX 30POBBIO U KU3HHU
JIFOJIEH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJy4YaeMble MPU W3YYCHHHM XUMUH, IS PEIICHUs 3ajad, CBSI3aHHBIX C
OKpYXAaIoIel MPUPOAHON Cpenoi, s TOBBIIIEHUS YPOBHS HKOJOTMYECKOW KYJIbTYpPbl, OCO3HAHUSA
rJ100aNbHOr0 XapakTepa AKOJIOTMYECKUX MpoOJieM M MyTell MX pelleHus MOCPEeICTBOM METOJOB XHMHUH,
AKOJIOTUYECKOTO MBILIJICHHS, YMEHHUS PYKOBOJCTBOBATBCA KM B II03HABATEIbHOM, KOMMYHHUKAaTUBHOM H
COLIMAJIBHOW MTPAKTHUKE.

MeTtanpeaMeTHbie pe3yabTaThl

B cocraBe MerampeaMEeTHBIX pPE3yNbTaTOB BBIACISIOT 3HAYMMBIE i1 (DOPMHUPOBAHHS MHPOBO33PEHUS
oOleHayYHble TOHATUSL (3aKOH, TEOpHs, NMPUHIMIM, THUMOTe3a, (akT, CHUCTeMa, IMPOLECC, SKCHEPUMEHT H
JIPyroe.), KOTOpbIe HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETax U IMO3BOJISIIOT HA OCHOBE
3HAHUM U3 JTUX MpeAMETOB (OPMHUPOBATH MPEICTABICHUE O IEJTOCTHOW HAy4YHOW KapTHHE Mupa, M
YVHHUBEpCalbHble YyueOHBbIE JAecTBUsS (IIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIE), KOTOPHIC
obecrneynBaroT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIBHOMY INIAHUPOBAHUIO M OCYILIECTBICHHUIO yU4eOHOM
JIESITETLHOCTH.

Ilo3naBaTe/1bHBIC YHHBEPCATbHBIE YUeOHbIe NeiCTBHSA

ba3oBble Jiornyeckue 1eiicTBUA:

YMEHHUSI MCIOJIb30BaTh IPUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOCHUM 3HAHUM: PACKpbIBATh CMBICI
XUMUYECKUX TOHATUN (BBIAEIATh MX XapaKTepHble NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMU
MOHSTUSIMH ), KCTIOJIB30BATh MOHATHUS IJIs1 O0OBSICHEHUS OTJEIBHBIX (PAKTOB M SIBIICHUHU, BRIOMpPATh OCHOBAHUSA U
KpUTEpUU ISl KIACCU(PUKAIMU XUMHUECKUX BEHIECTB M XMMHMUYECKHUX PEaKIMil, YCTaHABIMBATh MPUYUHHO-
CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTAMH HW3YYCHHUS, CTPOUTH JIOTHUECKHE pACCYKICHUS (MHIYKTHUBHEIC,
JIeTyKTUBHBIE, TIO aHAJIOTHUH ), A€JIaTh BBIBOJIBI M 3aKJIFOUCHHS,

YMEHHE TPHUMEHATHh B Ipoliecce MO3HaHWS TMOHATHUSA (TPEeIMETHBIE M METalpeAMETHBIE), CUMBOJIUYECKHUE
(3HaKOBBIE) MOJIEITH, UCIIOIB3YEMbIE B XUMUHU, PEOOPA30BHIBATEH IIUPOKO MPUMEHSEMbIE B XUMHUH MOJICJIbHbBIC
MpeCTaBICHUs] — XUMUYECKUN 3HaK (CHMBOJI 3JIEMEHTa), XuMudeckass ¢popMysia U ypaBHEHHUE XUMHUYECKOM
peakuuMu — TpU pPEIIeHUH Y4eOHO-MO3HABATENBHBIX 3a7]ad, ¢ Y4ETOM STUX MOJENbHBIX MPEACTABICHUN
BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHUX PEaKIUil, BBIABIATH 00IIME 3aKOHOMEPHOCTH, IPUYUHHO-CIICACTBEHHBIE CBSA3U M IPOTHUBOPEUHS B
M3y4aeMbIX MpoLeccax U SIBJICHUSIX.

ba3oBble ucciienoBare/ibCcKue AeCTBUSA

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B KAaYECTBE HMHCTPYMEHTA MO3HAHUSA, a4 TAKXKE B KAayECTBE
OCHOBBI JIsl JOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUIHBHOCTH BHICKA3bIBAEMBIX CYKICHUI;
puoOpeTEeHNe OMBITA MO IJIAHUPOBAHUIO, OPTAaHU3AIMN U MTPOBEACHUIO YICHHYECKUX IKCIIEPUMEHTOB, YMECHUE
HAONIOIaTh 32 XOJOM TIPOIecca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro pe3yabTaT, (OPMYIUPOBATH
00001IeHUsT W BBIBOJBI IO pe3yJbTaTaM NPOBEAEHHOTO ONBITa, HWCCICAOBAHMS, COCTaBISATH OTYET O
MpoJieJIaHHOM padoTe.

Pa6ora ¢ undgopmanmeii:

YMCHHE BBIOMPATh, AHATU3UPOBATh W HWHTEPIPETUPOBATH HH(POPMAIIMIO pPA3IUYHBIX BHIOB H (OpM
MPE/ICTABICHUSI, TMOIYYaeMyl0 M3 PAa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAsl JIMTEpaTypa XUMHUYECKOTO



COJIepXKaHUsA, CIpPAaBOYHBIE NOCOOUS, pecypchl MHTepHeTa), KPUTUYECKH OIEHMBAaTh IPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE NMPUMEHATh pa3IMyHble METOJbI M 3aMPOChl MIPU MOUCKE U 0TOOpEe MH(POPMALIMK U COOTBETCTBYIOIIUX
JAHHBIX, HEOOXOAMMBIX JUIA BBIIOJHEHHUS YYEeOHBIX M IMO3HABATEIBHBIX 3a/ad OINpPeNeIEHHOr0 THIIA,
npuoOpeTeHue omnbpiTa B O0JACTH HCIOJIb30BaHUA HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
OBJIa/ICHUE KYJIBTYPOH aKTMBHOT'O MCITOJIB30BAaHUS PA3IMUHBIX MIOMCKOBBIX CUCTEM, CAMOCTOSTENILHO BEIOUPATH
ontuMalibHyl0 (opMy mpencraBieHus WHGOPMAIMK M WLTIOCTPUPOBATh pEIlaeMble 3a7add HECIOKHBIMH
cXeMaMH, AMarpaMmMamHu, ApyruMu popmamu rpauku U UX KOMOMHAIUAMY;

YMEHHE HCIIONB30BaTh W AaHAJM3UpPOBATh B TMpoLEcce YUeOHOH M MCCIEeNOoBaTEIbCKON JIEATEIbHOCTH
MH(GOPMALIMIO O BIUSHUH IPOMBIIUIEHHOCTH, CEJICKOT0 X03SMCTBAa U TPAHCIIOPTA HAa COCTOSIHUE OKPY)KaroIen
IIPUPOJIHOM CpELB.

KoMMyHuKaTHBHBIC YHHBepcaIbHbIe Y4eOHbIE JeHCTBHUS:

yYMEHMs 3aJaBaTh BOMNPOCHl (B XoJe Auasora U (WiIM) IJUCKYCCHM) IO CYIIECTBY OOCYXIaeMOH TEMBI,
(bopMynUpoBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIIBHO BHIMOJIHEHUS NPEAJIOKEHHOM 3a1auu;

YMEHMSI IIPEICTABIATh IOJIyYEHHBIE PE3YNIbTAaThl MO3HABATEIBHON JESATEIIBHOCTH B YCTHBIX M ITMCBMEHHBIX
TEKCTax; JleNaTh IPE3CHTALUI0 pe3ylIbTaTOB BBITOJHEHUS XHMHYECKOI'O 3KclepUMeHTa (J1abopaTopHOIro
OIIBITa, TAOOPAaTOPHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEILECTB, YUEOHOTO MPOEKTA);

YMEHHsI yueOHOr0 COTPYAHMYECTBA CO CBEPCTHMKAMH B COBMECTHOW MO3HABATEIBHOW M HMCCIEI0BATEIBCKOMN
JEeSATEbHOCTH MPU PELICHUH BO3HUKAIOUIMX MPO0JIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIJIaCOBAHUS
no3uuuii (00CykieHusi, 0OMEH MHEHHUSMH, «MO3TOBBIE LITYPMBI», KOOPAMHAIMS COBMECTHBIX JCHCTBUM,
ompeieNieHne KPUTEPUEB TI0 OLIEHKE KaueCTBa BHITIOJIHEHHON pabOThI U IpyTrue).

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE IeCTBHS:

YMEHHE CaMOCTOSITEJIBHO ONPENENATh LEIU JIEATENbHOCTH, IUNIAaHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U
pU HEOOXOJUMOCTH KOPPEKTHUPOBATh CBOIO JI€ATEIBHOCTh, BbIOMpaTh HambOojee 3((EeKTUBHBIE CIIOCOOBI
pemieHUsT y4eOHbIX M TIIO3HABATEIbHBIX 33Ja4, CAMOCTOSITENHO COCTaBISATh MM KOPPEKTUPOBAThH
MPEIJIOKEHHBIH ANrOpPUTM JEUCTBUN NpU BBHINOJIHEHWU 33aJaHUN C y4€TOM IOJIyYE€HHS HOBBIX 3HaHHUM 00
U3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUAX, OLECHMBATH COOTBETCTBUE IOJYYEHHOIO pe3ysbTaTa
3asIBJICHHOM 11€JIM, YMEHHE HUCII0JIb30BaTh U aHAJIIM3UPOBATh KOHTEKCTBI, ITpEJIaracMble B YCIOBUHU 3aJaHUM.
IIpenmeTHbIE pe3yJIbTaThI

B cocraBe mpeaMeTHBIX pe3ylbTAaTOB 10 OCBOCHHMIO O0S3aTEIBHOIO COJEP’KaHMs, YCTAHOBJIEHHOIO JaHHOW
denepanpHOi paboueil MporpamMMoil, BBIACISIOT: OCBOCHHbIE OOYYaIOIIUMKCS HAay4yHbIE 3HAHUS, YMEHUS U
crocoObl AecTBUM, crienupuyecKue s MpeIMEeTHON 001acTu «XUMHUS», BUABI ASSITEILHOCTH 110 TOTYyYEHHUIO
HOBOT'O 3HaHMSA, €r0 WMHTEpHpEeTaluy, NMPeoOpa3oBaHUIO U NPUMEHEHHUIO B Pa3jIMUYHBIX YYEOHBIX M HOBBIX
CUTYaIUsIX.

K koHmy oOydenuss B 8 kJlacce npeAMETHbIE pe3ynbTaThl Ha 0a30BOM YypOBHE [OJDKHBI OTpakaTh
c(OPMHPOBAHHOCTh Y O0YYAIOIUXCS YMEHUI:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJla, XMUMHUUYECKHH 3JIEMEHT, NPOCTOE
BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJTHOPOJHASI M HEOJHOPOHAs ), BAIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs
U MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas A0Sl XHMHUYECKOrO
AJIEMEHTa B COEJUHEHHUH, MOJIIPHBIM OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb, 3JEKTPOOTPULIATEIHHOCTD,
CTENIEHb OKHCJICHUS, XUMHUECKas peaklus, KJIacCUPUKAlMi peakuui: peakUud COCAMHEHUs, peaKIUu
pas3IoKeHus, peakuy 3aMEeLICHUs, peakui 0OMeHa, 9K30- M SHAOTEPMUYECKHUE PEaKLUH, TeIUIOBOU YPPeKT
peakuuu, AIpo aToMa, JJIEKTPOHHBIM CIIOW aToMa, aTOMHas OpOuTalb, paguyc aroMa, XUMHUYEcKasl CBS3b,
MOJIIpHAasl M HEMNOJIIpHasl KOBAJIEHTHAsI CBA3b, NOHHAS CBsI3b, MOH, KaTHMOH, aHUOH, pacTBOp, MaccoBas A0
BellecTBa (MPOIICHTHAS KOHIIEHTpAIHsl) B paCTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKHUX IOHATHM M IMPUMEHATH 3TH NOHATHUS IIPU ONMCAHUH
BELIECTB U X NPEBPAILECHUN;

UCTIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JUISI COCTaBJICHHS (OPMYIT BEIIECTB M YPAaBHEHUH XWMHUYECKUX
pEeaKInii;



OIPENIeNIATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHMAX, CTEIICHb OKHCICHHS 3JEMEHTOB B
OMHApHBIX COCJAMHEHMSX, IPUHAJICKHOCTh BEIIECTB K ONpEAeIEHHOMY KJIAcCy COEAMHEHUH 1o (dopmynam,
BUJI XUMUYECKON CBSI3U (KOBaJEHTHAs M HOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cMbica llepuomuueckoro 3akona J[. WM. MenneneeBa: JI€MOHCTPUPOBaTh MOHUMAaHHUE
MIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX NOJIOKeHUs B llepnoguueckoit cucreme,
3aKOHOB COXPAaHEHMsS MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YE€HUS, 3aKOHa
ABoragpo;

ONKCBHIBaTh M XapakTepu3oBaTh TaOMuuHyro ¢opmy Ilepuonndyeckoil CUCTEMBbl XUMHMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHA «TJaBHas noarpynna (A-rpynma)» u «mnobouyHass noarpynna (b-rpynma)», manbie u
0oJbIlIMe TEepUONbl, COOTHOCUTh O0O3HAauYeHHs, KOTOopble uMeroTcss B Tabmuue «llepuonuueckas cucrema
XUMHUecKHX ieMeHToB J[. Y. MenneneeBay ¢ UMCIOBBIMY XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX
AJIEMEHTOB (COCTaB U 3aps] A/[pa, 00IIee YHCIO HIEKTPOHOB U pacHpeIeNICHHE UX MO AJIEKTPOHHBIM CIIOSIM);
KJ1acCU(UIUPOBATh XUMUUECKHE AJIEMEHThI, HEOPraHUYECKUE BEIECTBA, XMMHUECKHUE peaKlHH (10 YUCIY U
COCTaBY YYaCTBYIOILUX B PEAKIUU BEILECTB, [0 TEINIOBOMY 3D DEKTY);

XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOITBEPIKIAst
ONMCAHNUE IPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MUX Kau€CTBEHHOI'O COCTaBa, BOZMOXXHOCTH IIPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSX;

BBIUNCJIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB, MACCOBYIO JOJIIO XHMHUYECKOTO
pJIeMEHTa 1O (OpMyNe COEIMHEHHs, MAcCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOAMTH PACUYETHI IO
YPaBHEHHUIO XUMHUUECKON pPEeaKIH;

INPUMEHSATh OCHOBHBIE ONEpalMy MBICIUTEIbHOMN NEATENbHOCTH — aHaJIU3 U CHHTE3, CpaBHEHHE, 00001IeHue,
CHCTEMaTH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE NMPUYMHHO-CICICTBEHHBIX CBSI3€H — JUIS M3YyYEHHs CBOMCTB
BEUIECTB M XUMHUYECKHX peakluil, eCTEeCTBEHHO-HAYYHbIE METOJbl MO3HAaHUS — HaOII0JeHue, U3MEpEeHHE,
MOJICIMPOBAaHUE, SKCIEPUMEHT (peasibHbIi 1 MBICJICHHBIH);

ClIeIOBaTh IpaBWJIaM TIOJb30BaHUS XUMHYECKOW IMOCYI0M U J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXKe
npaBuiIaM OOpaleHHUs C BELIECTBAMU B COOTBETCTBMM C HMHCTPYKLMSIMM IO BBINOJHEHHUIO J1aOOPAaTOPHBIX
XMMUYECKHX OIBITOB M0 TOJYYEHHUI0 U COOMpaHHIO Tra3000pa3HBIX BEIIECTB (BOJOpPOAAa U KHCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIIEHHOM MAacCOBOM J0OJEH pPACTBOPEHHOIO BEIIECTBA, IIAHUPOBATH U
IIPOBOAUTH XUMUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHMIO PACTBOPOB INENOYEH M KHUCJIOT € TOMOILBIO
MH/IUKATOPOB (JIakKMYC, (heHONIPTANCHH, METUIIOPAHXK U JAPYTHE).

K xoHimy oOydyenuss B 9 kJjacce ImpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JAOJDKHBI OTpa)XaThb
C()OPMHPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX MOHSITHNA: XUMUYECKHUI AJIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH,
aHWOH, ITPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTD, YIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKHUCIICHMS,
XMUMUYECKash peaklusi, XMMUYeCKas CBs3b, TEIUIOBOW 3((eKT peakuuu, Moib, MOJSIPHBIA 00BEM, pacTBOp,
AIEKTPOJIUTHL, HEAJIEKTPOJIUTHI, SJIEKTPOIUTUYECKAs AUCCOLUAINS, PEaKMd MOHHOTO OOMEHa, KaTalau3aTop,
XMMHYECKOe PaBHOBECHE, 0OpaTUMbIE U HEOOpATUMBbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH,
OKHCJIMTEJb, BOCCTAHOBHUTEb, OKUCIIEHHE M BOCCTAHOBIICHUE, AJUIOTPOIHUS, aM(pOTEPHOCTb, XUMUYECKAasl CBSI3b
(xoBaJIeHTHas, HIOHHAs, METAJUIMUYECKasi), KpUCTANINYeCcKasi peléTKa, KOppo3Hsi METAJUIOB, CIUIaBbl, CKOPOCTb
XMMHMUYECKOHN peaKlMHy, IpeenbHo nonyctumas konueHntpanus I1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHATHI M MPUMEHATH 3TH NOHSTHUS IIPU ONHCAHUU
BEILIECTB U UX IPEBPALLCHHUI;

UCTOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY JUIsI COCTaBieHHS (OpPMyJ BELIECTB U YpPaBHEHUH XUMHUECKUX
peaKLHii;

ONPEIENATh BAJICHTHOCTD U CTENEHb OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX Pa3JIMYHOIO COCTaBa,
NPUHAJIEKHOCTh BELIECTB K ONpPENeIEHHOMY KJIacCy COEAMHEHUH Mo (opMmyinaMm, BHJ XUMHYECKOW CBS3H
(xoBaJleHTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKHX COEIMHEHUSX, 3aps] HOHA IO XUMHUYECKOU



dopmyne, xapakTep Cpelabl B BOJIHBIX PAacTBOpPAaX HEOPraHMYECKUX COCAMHEHHUH, THI KpPUCTAJUIMYECKON
PEIIETKN KOHKPETHOT'O BEIECTBA;

packpbiBath cmbici Ilepuoguueckoro 3akona J[. M. MenzaeneeBa M JAEMOHCTPUpPOBATh €ro MOHMMAaHUE:
ONMCHIBATh M XapaKTepu30BaTh TabmuuHyo ¢opmy Ilepnonnveckoil cHUCTEMBbl XUMHYECKHX 3JIEMEHTOB:
pa3nuyuath MOHATUS «TJaBHas mnoarpymnna (A-rpynmna)» u «mobounas noxarpynna (b-rpymnma)», manbie u
OoJbIIME MEPUOBI, COOTHOCUTh 0003HAYEHUs, KOTOpble UMEIOTCS B MEPUOIUYECKON TabyuIe, ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsia sjapa, oOllee Yucio
3JIEKTPOHOB UM PACHpEeNICHUE UX 10 3JEKTPOHHBIM CII0AM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB U X COCIMHEHHH B Mpeeax MalbIX MEPUOIOB U TIaBHBIX MOATPYIII C YUETOM CTPOCHHUS
UX aTOMOB;

KJaccu(pUIUpPOBaTh XUMUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XMMUYECKHE peakiuu (1o 4uciy U
COCTaBYy YYaCTBYIOIIMX B PEAaKIMM BEIIECTB, MO TEIJIOBOMY 3()(EKTy, M0 M3MEHEHHUIO CTENEHEH OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB);

XapaKTepu3oBaTh (OMMCHIBaTh) OOLIME M CHeUU(UYECKHEe XUMHUYECKHE CBOWCTBA MPOCTBIX U CIOXKHBIX
BEIIECTB, MOJTBEpPXkJas OMHCAHWE MPUMEPAMU MOJIEKYJISPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XMMHUYECKHUX peaKiuii;

COCTaBJIATh YPABHEHUS AJIEKTPOJIUTUYECKOM JMCCOLMAIMM KHCIOT, INeJIO4Yeld UM COJlel, IOJHbIE W
COKpalIEHHbIE YPaBHEHUS PEAKIMIl HOHHOTO OOMEHa, YypaBHEHUS peaklui, MOATBEPHKAAIOIINX CYIIECTBOBAaHUE
TeHETUYECKOM CBA3M MEX/y BEIECTBAMM Pa3IMYHbIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX  pPEaKUUil  MOCPEACTBOM  COCTaBJICHHUS
9JIEKTPOHHOI0 OalaHca 3TUX PEAKIIMM;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTU OT MX CTPOEHHSI, BO3MOXXHOCTH MPOTEKAHUS XUMHUUECKUX
NPEBpAILECHUI B PA3IMYHBIX YCIOBUIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJII0 XHUMHUYECKOTO
pJIeMEHTa 10 (OopMyJle COEeIMHEHHs, MAcCOBYIO JIOJNIO BELIECTBA B PACTBOPE, MPOBOAMTH PACUYETHI IO
YPaBHEHHIO XUMHUYECKON peaKkiui;

co0ur01aTh MpaBWiia M0JIb30BaHUS XUMHUECKOM MOCYA0H U 1a00paTOpHBIM 00OPYIOBaHHEM, a TAaKXKe IpaBUIla
oOpaleHns C BEUIECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMHU 1O BBIOJHEHUIO JIA0OPATOPHBIX XUMHUECKUX
OIIBITOB I10 MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB (aMMHAaKa U YIIIEKUCIIOro ras3a);

IIPOBOJUTH PEaKLUH, MOATBEPKJAI0IINE KAUeCTBEHHBIH COCTAaB Pa3IMUHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM
nytéM xyopua-, Opomua-, uoaua-, kapOonar-, ¢ocdar-, cunmkar-, cyiab(ar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHWUS ¥ MOHBI U3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAaHUIECKHUX BEIECTB;
IPUMEHSATh OCHOBHBIE ONEpalMyd MBICIUTEIbHON AEATENbHOCTH — aHAJU3 U CHUHTE3, CPaBHEHHUE, 00001IeHNE,
CUCTEMATHU3allMIO0, BBIABJICHUE IPUUMHHO-CIEICTBEHHBIX CBSI3ed — Ui M3Y4YEHHs] CBOMCTB BEIIECTB H
XMUMUYECKHUX PeaKlni, eCTEeCTBEHHO-HAayYHbIE METO/BI II03HAHUS — HAaOII0JeHIE, U3MEPEHUE, MO/IETUPOBAHNE,
AKCIIEPUMEHT (pEabHbIN U MBICIICHHBIH).

TemaTH4eckoe NJIaHNPOBaHUE

8 kiaacce
KoangecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJ10B M TeM K n (undposrbie)
HTPOJIbHBI AKTHYECKH
n/m E OrDAMMBI Bcero 06 po ¢ pﬁ CCKHE | yGpasoBaTeibHbBIE
ThI ThI
porp pabo paoo pecypcbl

Pasznea 1.IlepBoHayajibHbIe XMMUYECKHE OHATHUS

XuMusi — BakHas
obnacTth
€CTECTBO3HAHUS U bubnuoreka [JOK
MPaKTUYECKOU https://m.edso0.ru/7f41837c
JeSITCTbHOCTH
YeJIoBeKa

11



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

1.2 fﬁﬁiﬁlﬁiﬁ 15 1 Bubmrorexa [IOK
' https://m.edsoo.ru/7f41837¢c
peakuu
Hroro mo pasnmeny 20
Pa3nen 2.BaxHeiimne npeacTaBuTe 1M HEOPraHUYeCKUX BelleCTB
21 Bosnyx. Kucnopon. 6 bubnmnoreka [JOK
' TTousTie 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopon.Ilonstue o 8 1 bubmmorexa [LIOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c¢
Bopna. PactBopsl.
bubmmnorexa IHOK
2.3 Tonsrne 06 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBAHUAX
24 | nosprammeomn | 11 ] i BuGorexa LIOK
' P 9 https://m.edsoo.ru/7f41837c¢
COEIUHEHUN
Wtoro mo pazneny 30

Pasznen 3.1lepuoauveckuii 3axon u [lepuoanyeckas cucrema xXumudeckux iemenTos 1. U.
MenpaesieeBa. CtpoeHue aToM0OB. XUMHU4YecKasi CBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[lepuoanueckuit
3aKOH U
[lepuoguueckas
31 cucrtema 7 bubnuorexa [JOK
XUMHYECKUX https://m.edsoo.ru/7f41837c
anemenToB /l. W.
Menneneena.
Crpoenue atoma
Xumuyeckas CBs3b.
39 OKuCIUTENbHO- 8 1 bubmuoreka [JOK
' BOCCTaHOBUTEIIHHEIC https://m.edso00.ru/7f41837¢
peakiuu
but6mmoreka [IOK
Hroro no pasneny 15 https://m.edso00.ru/7f41837c
PesepBHOE Bpems 3 bubimorexa [JOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME
9 kJacc
KosanyecTBo 4acoB JIeKTPOHHbIE
Ne HanmenoBanue (undposEIe)
/i pa3aeyioB M TeEM Beero Konrtpoabubie | IlpakTuueckue 06pA30BATETBHBIE
nporpaMMsl padoThI padoThI pecypeb
Pa3znen 1.BeniecTBO 1 XUMHYeCKHE PeaKIIUA
[ToBTOpEHuEe n
11 yriryOJeHre 3HaHUH 5 1 bubnuorexa [IOK
OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa [JOK

XUMHNUYCCKHUX peaKI_II/Iﬁ

https://m.edsoo.ru/7f41a636
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BHCKTpOHI/ITI/ILIeCKaH

13 AUCCOLMALINA. 8 bu6mmoreka [JOK
' XUMUYECKUE PEAKIUHU https://m.edsoo.ru/7f41a636
B pacTBOpax
Htoro no pasneny 17

Pasgena 2.HemeTaJdJabl M UX COCAUHEHU A

2.1

Oom1as
XapaKTEePUCTUKA
XUMHYECKHX
snemenToB VIIA-
rpyninsl. ['anorens

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

2.2

OO6mas
XapaKTepUCTHKA
XUMHUYCCKHUX
sneMeHToB VIA-
rpymnnbl. Cepa u eé
COCIMHEHUS

bu6nmoreka [JOK
https://m.edso0.ru/7f41a636

2.3

O6mias
XapaKTepUCTHKA
XUMHNYCCKHUX
s1eMeHTOB VA-

rpynmsl. Azot, hpochop
U UX COEJIMHEHUS

but6nmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4

OO0mas
XapaKTepUCTHKA
XUMHUYECKHUX
srieMeHTOB |V A-
TpYIIIBL. YTIEPOa U
KPEMHUI U UX
CO€IMHEHUS

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

Hroro no pasaeiy

25

Pa3gena 3.MeTaiibl M UX COSAUHEHU A

31 O01me cBoiicTBa 4 bu6anoreka LIOK
METaJLIOB https://m.edsoo.ru/7f41a636
39 Baxneiie meTaibl 16 bu6anoreka LIOK
U UX COeIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20

Pasnen 4. XuMusi M OKpyKawas cpeaa

4.1 EZ?:ZF;;? B JKU3HH 3 bubmorexa IIOK
' p https://m.edsoo.ru/7f41a636
YyeJI0BeKa
Htoro no pazneiny 3
PesepBHOE Bpemst 3 Bu6mmotexa IIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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