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Ymeepicoen Hayuonanvnvim Cosemom no Kyppuxyaymy (npomoxon Ne 22 om 05 uwna 2019 2.)

BBEJEHUE

Kyppukynym no nucuummmbe Xumua s VII-1X knaccoB, Hapsay cO IIKOJbHBIMU
yueOHUKAaMU, METOJIMYECKUM THJIOM, 00pa30BaTeIbHBIM MPOTrPAMMHBIM 00ECIEUEHUEM SIBIISIETCS
YacThI0 KOMIUIEKCA KYPPUKYJTYMHBIX JIOKYMEHTOB/TIPOJYKTOB M BaXKHON COCTAaBHOW YaCThIO
Hammonansnoro Kyppukynyma. Pa3zpaboTaHHbli B COOTBETCTBUHU C mojoxkeHHsMu Kojekca 00
O6pazoBanun Pecnyonuku Mongosa (2014 r.), OcnoB Hanmonansnoro Kyppukymyma (2017 r.),
bazoBoro kyppukynyma, Cucrempl KOMIETEHIIUN 111 oOmero obpazoBanms (2018 1.), a Takxke
pexomennauuii EBponeiickoro Ilapmamenta u Cosera Eppomneiickoro Coro3a OTHOCHTEIBHO
KJIFOYEBBIX KOMIIETEHIIMN B MEPCIEKTHBE O0yUeHHs Ha MPOTsHKeHUU Beel sxu3Hu (bproccens, 2018
r.), Kyppukynym no xumuu mana VII-IX kinaccoB siBisieTcss HOpMaTUBHBIM JJOKYMEHTOM, KOTOPBII
MPEJICTAaBIsIeT B3aUMOCBSI3b  KOHIIETITYaJIbHOTO, TEJIEOJOTUYECKOTO M METOA0JIOrHYEeCKOro
MIOJIXOJIOB U CTaBHUT AKLEHT HAa CUCTEMY KOMIIETEHI[MI KaK HOBYIO OIIOPHYIO CUCTEMY pE3yJIbTaTOB
oOyuenus. Kyppukynym mo y4eOHOM AMCUUIIIMHE Xumus JUJIsl THMHA3UYECKOTO IHMKJIA O0y4eHUS
SBJIIETCS. OCHOBOM W PYKOBOJACTBOM JUIsl JIEATENBHOCTH IPENOJaBaTEIbCKOIO COCTaBa,
CHOCOOCTBYET Pa3HOCTOPOHHEMY IOJAXOJY B COCTABIEHUHU MAOJTOCPOYHOTO M KPAaTKOCPOYHOIO
IUIAKTHYECKOTO  MPOEKTUPOBaHMSA, oOecreuynBas A(PGEKTUBHOCTh peamu3aliil  Ipolecca
npenojaBaHus-o0yueHus-onenuBanus. Jucnumnnuna Xumus ana VII-1X knaccos, npencraBieHHas
B HacroseMm Kyppukyinyme, B AHIaKTHYECKOM aCIEKTe UTPacT BAXKHYIO pOJIb B POPMUPOBAHUU U
Pa3BUTUHU JIMYHOCTU y4alllUXcs, B (pOpMHUpPOBAHUH KOMIIETEHIINHM, HEOOXOUMBIX JJIsl 00yueHus: Ha
MPOTSHDKCHUH BCEH KU3HU, a TaKXKe JJIsI MHTETpalliy B 00111€CTBO, OCHOBAaHHOE HA 3HAHUSX.

B mpomecce mpoekTHpoBaHHS KyppUKYIyMa MO AUCHUIIIMHE Xumus TPUHUMAIUCH BO
BHHMAaHUE:

. MOCTMOACPHUCTCKUAE TOAXOAbl W TEHJICHIUU Ppa3BUTHS Y4YeOHBIX MporpaMM Ha
HAIIMOHAJILHOM U MEKIYHApOJAHOM YpOBHE;

. HEOOXOIUMOCTh aJanTallud KyppUKYJIyMa IO JUCIHHUIUIMHE K OKUIAHHUSIM OOIIecTBa,
MOTPEOHOCTSIM YYAIIUXCS, @ TAKKE K TPAJAUIUSAM HAITMOHAIBHOU MITKOJIBI;

. BKJIaJ] JUCHUIUIMHBI B  (OopMHpOBaHME TpPAHCBEPCAIBHBIX, MEXKINPEIMETHBIX U
cnenuduueckux KOMIETSHITUH;

. HEO0OXOIMMOCTh O00ECTeYeHUs] MPEEMCTBEHHOCTH M B3aUMOCBSI3U MEXAY BCEMH IHMKJIAMU

o01Iero oOpazoBaHus: JOUIKOIFHOTO, HAYAIbHOTO, THMHA3UYECKOTO U JIMIEHCKOTO 00pa3oBaHMsL.

Kyppukynym no aucuumiiuae Xumus ans VIN-IX xnaccoB BkiarouaeT B cebsl ciieAyrouye
CTPYKTYpHBIE KOMIIOHEHTHI: BBEICHHE, aJMHHHCTPUPOBAHUE IMCUIWIUIMHBI, KOHIENTYaJbHBIC
OCHOBBI, CrielU(pUYECKre KOMIETEHIUN y4eOHOM TUCIUIIINHBI, €IMHUIBI KOMIETEHINH, eTNHHIIbI
COZIep)KaHUs, BHIBI y4eOHOW HEATENBHOCTH, Y4eOHBIE MPOIYKTHI, METOHOJIOTHYECKHE OCHOBBI
MpernoiaBaHus-00yueHusI-olleHnBanus1, Oubanorpadputo. Kyppukyaym mno IuCUMIUIMHE Xumus
COICPKUT M OXHIaeMble (UHAIBHBIE pe3yabTaThl OOydYeHHs B KaXKIAOM Kilacce, KOTOpBIe
NPEJCTABIAIOT cO00M MoKa3zaTenu YpOBHS C(HOPMUPOBAHHOCTH CHEIU(PUUECKUX KOMIIETECHIMN
JTUCIUTIIMHBI Ha JaHHOM dTare oOydeHHs, a Takke 00JanarT (QyHKIUEH ompenereHus Ienen
UTOTOBOTO OLIEHMBAaHHUA. B TO e Bpems, KyppUKYIyM IO XUMHHU OPHUEHTHPYET TUAAKTUYECKHE
KaJpbl Ha OpraHW3alMio TIpoIlecca TMPENoJaBaHUs-00yUeHHI-OIICHUBAaHUSI HAa OCHOBE €IMHHMII
o0y4yeHus (eIUHHUI] KOMIETEHIUH - eIMHUIL COJIEPKAHUS - YIeOHOM 1A TeIbHOCTH).

Kyppukynym no quctumnune Xumus ans VII-1X knacco umeer cnenyromue GyHKINN:
* KOHIIENTYyaJu3alHsl yueOHOro Npolecca, XapaKTepHOTo IS AUCHUTUTUHBI XUMUSL;
* periiaMeHTalusi W COTJIACOBAaHHOCTh MEXIy MAWCHUIUIMHOW ¥ JPYTUMH JAHCIUTUIMHAMH
KYpPPUKYJIyMHOW  o0jacTd;  MeXAy  MpenojJaBaHHEeM-O00y4eHHEM-OLEHHUBAHUEM;  MEXIY
KYPPHUKYJTYMHBIMH TIPOAYKTaMH, XapaKTEPHBIMU UIS TUCIHILINHBI XUMUsL, MEXKIY CTPYKTYPHBIMU
KOMIIOHEHTaMU KypPUKYJIyMa; MEXIy CTaHAapTaMH U (UHATBLHBIMHU pe3yIbTaTaMu 00y4eHUS;
* TPOCKTUPOBAHHE O0OpPa30BATEIBHOIO0/KOHTEKCTYaAIbHOTO TMoAXoAa (Ha YpOBHE KOHKPETHOTO
KJ1acca), OLICHUBAaHUS pe3yIbTaToOB O0YUYEeHHUS U T. JI.
Kyppuxynym o Xumuu nns VII-1X kmaccoB aapecoBaH mpenoaBaTessaM, YIariuMcs, POAUTEISIM,
aBTOpaM y4eOHUKOB, pyKOBOJIUTEISM, METOUCTAM, IPYTUM 3aWHTEPECOBAHHBIM JIUIIAM.



|. KOHHEIITYAJIBHBIE OCHOBbI

Kyppukynym 1mo aucuMIUIMHE Xumusi ~ CHHXPOHHU3UPYET  IICUXOLICHTPUYECKUM W
COLIMOLIEHTPUYECKHI TOX0]I, OTAaBasi MPUOPUTET pe3yJbTaTaM 00y4eHUs; UHTErPUPYET IPOLECCH
MpEenoIaBaHusA-00yueHUS-OLICHUBAHUSA. 3HAHWE [IOHATUN, MPUHIIMIIOB, 3aKOHOB, METOOB
IIOJIyYE€HUs, CBOMCTB M NMPUMEHEHHUs BEIIECTB, IOHMMAHUE BIMSHUSA XUMHUU HA KAueCTBO XU3HU
SBIISIIOTCSI OCHOBHBIMH KOMIIOHEHTaMH KOMIIETCHIIMM B Hay4YHOH oOjacTu. JTa TpaHCBepcalbHas
KOMIIETEHIIUSI TPOSIBISIETCS B CHOCOOHOCTH 0€30MacHO NPUMEHSTh XHMHUYECKHE BEIIEeCTBa,
UCTOJIb30BAaTh HAYYHYIO HMH(OpMAIMIO JUIsl pemieHus MpoOJieM M JenaTh BBIBOJBI, MPOSBIISSA
M0003HATENILHOCTh M HMHTEpEC K Kapbepe B 00JacTH TOYHBIX Hayk. J[lns mpencraBieHus
XUMHYECKHUX BEIIECTB U MPOILIECCOB UCTIONB3YETCS CEUPUICCKUNA XUMUYECKHIA S3bIK, COCTOSIIIHIA
U3 CUMBOJIOB, (hOpMYII, CXeM, YpaBHEHH, TEPMUHOJIOTUH, TIOHATUH, TEOPUH, 3aKOHOB, MOZeIeH, U
pa3BUBAIOMINN a0CTPAKTHOE MBIIJICHHE YUYSHHKOB.

Cucrema KOMIIETCHIMI B paMKax KyppUKyJIyMa [0 XHMHH BKJIIOYaeT KJIOYeBbie /
TpaHCBEpCaIbHbIE KOMIIETEHIINH, CIIEIU(DUUECKIE KOMIIETEHIIMN U €UHUIIBI KOMIIETECHITUH.

Kniwouesvie | mpanceepcansuvie Komnemenyuu SBISIOTCS BaKHOW KYPPHUKYITYMHOM
KaTeropueil ¢ BHICOKUM ypOBHEM a0CTparupoBaHUs U 00OOIICHHUS, KOTOpas OTPaKaeT OKUIAHUS
o0miecTBa B OTHOILIEHUU IIKOJBHOTO OOY4YeHHs] U OOIIME pPe3ylbTaThl, KOTOPbIC JOJDKHBI OBITh
JOCTUTHYTBl y4YallUMHCS K 3aBeplieHut0 o00ydeHus. OHU OTpakalOoT KaK TEHJEHUUU B
HAI[MOHAJILHOW TOJUTHKE B oOyiacTu oOpaszoBaHus, u3ioxkeHHble B Konekce 006 obOpazoBaHuu
(2014), Tak W TEHACHIIMM MEXIYHAPOJAHOW TIOJUTUKH, H3JIOKEHHbIE B PexoMmeHmanmsix
Espomneiickoii Komuccun (2018). KiaroueBbie / TpaHCBepCaabHBIC KOMIIETCHIIMH OTHOCATCS K
pa3nuuHBIM chepaM KU3HH OOIIECTBA U SBJISIFOTCS MYJIbTU- / MEK- / TPAHCIUCIUILTHHAPHBIMU.

Cneyuguueckue KomnemeHyuu OUCYUNIUHBL BEIBOIATCS U3 KITFOUYEBBIX/TPAHCBEPCATBHBIX
KOMIIETEHIIUI; OHM MpPEJACTaBIECHbl B COOTBETCTBYMOIIEM Kyppukynyme mno mnpeaMmery H, Kak
OXHUJaeTcs, MODKHBI ObITh CPOPMHUPOBAHBI K OKOHYAHHMIO CTyMeHH oOydeHus. B ydeOHOM
npeameTe Xumuss OHU OTOOpaXEHBI B paMKaxX MATH CHEIU(UYECKUX KOMIETSHITUN TUCIUTIINHEI,
€IMHUIl KOMIIETeHIIUN, MOAYJeH colep:kaHus, PeKOMEHAYEMbIX BUIOB YUeOHOU NesSTENbHOCTH U
npoaykToB o0ydeHus. Crnenuduyeckue KOMIIETCHIIMM JHCHUIUIMHBI, pa3paOOTaHHBIC IS
TUMHA3MYECKUX KJIACCOB, OMPENEISIOT OPUEHTHUPHI JTOJITOCPOYHOTO IUIAHMPOBAHUS 1O MPEIMETY.
I'ogoBoe MuaakTU4YeCcKoe MPOEKTUPOBAHUE 110 TUCIHUILIMHE OCYLIECTBIISIETCS COTJIACHO JAaHHBIM 10
aAMUHUCTPUPOBAHUIO JUCIUIUIMHBI C YUETOM pACHpPEIEICHUS YaCOB MO €UHULIAM COAECPKAHUS.

Cucmempl eOunuy KomnemeHyuii, CIpOCKTUPOBAHHbIE JUISl KaKJOW €IMHUIBI 00yueHus,
MPEAYCMOTPEHBI ISl UTOTOBOTO OLIEHUBAHUS B LIEJIOM I10 3aBEPIIEHUN COOTBETCTBYILEU €IUHULIBI
0oOy4eHHUs U BBIOOPOYHO — JJII (POPMATUBHOTO TEKYIIETO OLICHUBAHUSA. DTH CHUCTEMBI SIBIISIOTCS
OTIOPHBIMHU JUI JUJAKTUYECKOTO TMPOCKTUPOBAHUS YYEOHBIX EAWHHII M [T KPAaTKOCPOYHOTO
npoektupoBaHusi. CHUCTEMBbI €IWHHUIl KOMIIETEHIIUH, CHOPMHUPOBAHHBIE K OKOHYAHHIO KaXXIOTO
KJ1acca, IPeayCMOTPEHBI JUIsl HTOTOBOT'O OLICHUBAHUSI.

Eounuybl komnemeHnyuil SBISIOTCS COCTABHBIMU YaCTSIMHU CIEIHU(PUIECKUX KOMIIETSHITHI
U CIOCOOCTBYIOT MX (POPMHUPOBAHUIO, MPEACTABIsAs cO00M 3Tambl UX MPHOOPETEHUS/TTIOCTPOCHHUSL.
Enuauiel KoMIieTeHInid COOTHECEHBI C €IUHHUIIAMU COJIEPIKAaHMs, Pa3BHBAIOTCS Ha TMPOTSHKCHUH
KaKJ0W yueOHOU eIMHUIIBI, Y4eOHOT0 ro/ia, OT Kacca K KJ1accy.

Eounuyot | modynu cooeprcanusn SBISIOTCS WHPOPMAIMOHHBIMH  CPEJICTBAMU B
(GOpMUPOBAHUM €IUHUI] KOMIETCHIIUN, MPEIyCMOTPEHHBIX HJs ONPEACNCHHOW eTUHUIIBI
oOyueHusi. COOTBETCTBEHHO, OHU HalpaBlIeHbl Ha (popMHpoBaHHe cHEUPUIECKUX KOMIETSHIUN
JUIS JTaHHOW TUCIUIUIMHBI, a Tak)Ke TPaHCBEPCAIbHBIX / TPAHCAUCIHUILTUHAPHBIX KOMIIETECHIIUN.
Enunune/Mmonynu  comepkaHus BKJIIOYAIOT TEMBI W CIIHCKA TEPMHUHOB, XapaKTEPHBIX IS
JTUCHUIUTAHBL  (TOHATHUS/(pa3bl, KOTOpbIE MTOJKHBI BXOAWTh B AKTHBHBIA CIOBApHBIM 3amac
YUAIerocs 1Mo 3aBepUICHUHU ATOi eanHuIbl 00ydeHus ). s peanuzanuu 3pPeKTUBHOTO Mmporecca
oOydeHUss U MOTHBALMM YYAIIUXCS BAXKHBI MEXKIPEAMETHBIE MOAXOJbl, HOBH3HA, THMOKOCTh U
MpaKTUYeCcKasi 3HAUUMOCTh Y4eOHOTO COAepKaHUSI.



Copneprxanme yuyeOHOro Kypca B 7-M Kiacce OyaeT cnocoOCTBOBATh PA3BUTHUIO Y YUAIIMXCS
3HaHUI 00 OKPYKAIOLIEM MHpE: OKpYXarollel Cpelie - MaTepUH - BEIIEeCTBE - COCTABE BEILECTB -
CMECSX - BOJIE - BO3/AyXE - 3alllUTe OKpYXKaromei cpeasl. B 8-M kimacce yueHuku OyayT pa3BUBaTh
CHCTEMY 3HaHHUI O BeIeCTBaX M MX CBOWCTBAaX COIVIACHO KOTHUTHBHOM JIMHMM: COCTaB BEILECTB -
XUMHAYeCKHe (POPMYIIBI - 3aKOH COXPAHEHUSI MACChl BEIIECTB - XUMUUYECKHE PEaKIIUN — KOJIUIECTBO
BEIIECTBA M Macca BEIIECTBA - KJIACChl HEOPraHWYECKUX COCJAMHEHHH - KUCIIOTHI - OCHOBAaHUSA -
OKCH[IBI - COJIM - TeHETUYECKUE CBS3M - BOJA - PACTBOPHI - XMMUYECKHE MPOJYKTHI - Oe30macHoe
HCIOJIb30BaHUE BEILECTB - KAYECTBO JKU3HU. B 9-M Kilacce ydeHHKHM OTKPOIOT HOBOE B CIEIYIOLINX
BOINPOCAX: MEPUOAMUYCCKUI 3aKOH U MEPUOJUYECKasi CUCTEMA - XUMHUYECKHE MPOLIECCHl B pacTBOpax
- 2JIEKTPOJUTHYECKAs IUCCOLUALIMS - CUIIbHBIE / cl1a0ble 3IEKTPOIUTHI — PEaKIIMU HOHHOTO OOMeHa
- METaJUIbl U WX COCIMHEHUS C TPAKTUYECKUM 3HAUYEHUEM - HEMETAJIbl M HUX COCIWHEHHS C
IIPAaKTUYECKUM 3HA4€HUEM - 0€30I1aCHOE MCII0JIb30BaHUE HEKOTOPBIX OPraHUYECKUX COEJUHEHUN B
MOBCEHEBHOM >KM3HM - XMMHS KaK HayKa M HCKYCCTBO - €€ pOJIb B COBPEMEHHOM IIporpecce.
IIpenonaBaTens BbIOEPET COOTBETCTBYIOIIEE COJAEPKAHME M y4eOHYIO JAEATENbHOCTh TaKUM
o0pa3zom, 4T0OBI crocoOcTBOBAaTh YPPEKTHBHOMY (HOPMHPOBAHUIO CHEUU(DUISCKAX I XUMHUH
KOMIIETEHIIUH.

Pexomenoyemovie 6udvl yueoHou oeamenbHocmu u npooOyKkmvl 00y4eHUs TPEACTaBISIOT
COOON OTKPBITHIM CIHCOK KOHTEKCTOB, BaKHBIX I JEMOHCTpaluu (OPMHUPOBAHUS/PA3BUTUSA U
OLICHUBAHMS EIAMHUI] KOMIETCHIUH, MPEIyCMOTPEHHBIX B paMKaX COOTBETCTBYIOIIWX €MHMIL
obyuyenus. IlpemonaBatens umeeT CcBOOOAY M OTBETCTBEHHOCTh HEPCOHAIM3UPOBAHHO
MCTOJB30BATh ATOT CHHCOK JUIA pa3pabOTKH M peanu3aliii YPOKOB, a TaKKe JOIOJHSTH €ro B
COOTBETCTBUH C OCOOEHHOCTSIMH KOHKPETHOM I'PYTIIIbI yUaIlUXCsl, UMEIOILUMUCS pecypcamMu U T. 1.
AkueHT Oyner cielnaH Ha TUOKHME TMOJIXOJbI, CIIOCOOCTBYIOIIME TMO3UTUBHOMY BOCHPHSTHIO,
MOTHBAallMM W BOBJCUEHHUIO YYalIMXCS B IPOLECcC COOCTBEHHOr0 OOyuYeHHs, OCO3HAaHHOMY
NPUMEHEHHIO HM3yYEHHOTO 3a MpelellaMH Kiacca B Ipolecce OOydeHHUs 4depe3 HCCIeIOBaHHE,
HPOSKTHYIO JACSATEINbHOCTD, peLICHHE MPOOJIEMHBIX CUTYyaIlHii/3aa4, U T. 1.

[TpoexTHOE OOy4YeHHME MPETOCTABISACT YUYAIIUMCS IOJITOBPEMEHHBIM OIBIT, Pa3BHBAas HX
TBOPYECKMHA TOAXO0J M KPUTUYECKOE MBIIUICHHE, WHUIMATUBHOCTh M HACTOMYMBOCTH, HaBBIKU
coBMecTHON pa0OoThl. HazBaHusl mpoeKToB, MpeiaraeMblXx B y4eOHOW NIEATENbHOCTH, SBISIOTCS
OPUEHTUPOBOYHBIMU U MOTYT OBITh H3MEHEHbl B 3aBHCHMOCTH OT MpoOJieM cooOILIecTBa U
WHTEPECOB YYCHHUKOB. Pa3pabarhiBas MPOEKTHI, YYallhecs CMOTYT BOCHPHUHUMATh XHUMHYECKYIO
LEJIOCTHOCTh MHpA, ONPEAETATh XapaKTEepPUCTUKH BEIIECTB M XMMHUYECKMX IPOLIECCOB B
OKpYyKalolield cpeae W OpraHu3Me, OTBETCTBEHHO HCIIONb30BaTh BEUIECTBA, NpPUMEHSIEMbBIE B
MOBCEJHEBHON JiesATenbHOCTH. MHTerpamuss B KyppUKYIyM MEXIUCIUIUIMHAPHBIX MPOEKTOB
(manpumep, STEM - Science, Technology, Engineering and Mathematics; STEAM - Science,
Technology, Engineering, Art and Mathematics, eTwinning - eBpomeickuii MpoeKT) 0OeCreuuT
KayecTBO 00pa3oBaHWs sl OyIymIero B CIEIYIOIIMX HAIpPAaBICHUSAX: YYUTHCS 3HATBH; YUUTHCS
JeNaTh, yYUThCS OBITh, YUUTHCSI CTAHOBUTHCS.

Kyppukynym 1o qucuuiuinae Xumus HaripaBiieH Ha KOMIUIEKCHBIH mTporiece (hOpMUPOBAHHS
KOMIIETEHIIMM YdJalMxcsi MyTeM pelleHuss npoOsieM, HKCHEpUMEHTAIbHOTO HCCIEeIOBaHUA U
XapaKTePUCTHKH BEUIECTB U XUMHYECKHX IPOIECCOB, M3YUCHUsST BO3ACHUCTBUS psa XUMHUYECKHX
NPOAYKTOB W TPOIIECCOB Ha OKpyKarollylo cpeny. lIpoBeneHue maabopaTOpPHBIX ONBITOB U
MPAaKTUYECKUX 3aHATHH TO3BOJHUT pPa3BUTh Y YyYaIIUXCS METOIOJIOTHYECKHE CITIOCOOHOCTH:
IUTAHUPOBATh OKCIEPUMEHTHI, MPOBOJUTH HAONIOACHHS, HWHTEPIPETUPOBATH M  OICHHUBATH
MOJyYeHHbIE JaHHBIC, JielaTh BBIBOABL. OJTO Oymer cmocoOCTBOBAaTh — (OPMHPOBAHHUIO
HKOJIOTUYECKOTO MOBEICHUS NP UCIIOIb30BaHUN BEIIECTB U XUMHUECKON MPOIYKIMH B Pa3IMYHbBIX
MOBCETHEBHBIX CHUTYaIUsX, MpeNoTBpamas (pakTopbl pucka. BhIoTHEHHE BHPTYAIBHBIX OIBITOB,
paboTta Haj mpoekTaMu OyJeT CIocOOCTBOBATh MPAaBUIBHOMY, KPUTHYECKOMY M OTBETCTBEHHOMY
WCTIOJIB30BAHUIO IU(PPOBBIX TEXHOJIOTHH, KOMMYHHKAIIMA W COTPYAHHYECTBY B BHUPTYaJIbHOU
cpene, co3AaHuI0 HU(POBBIX KOHTEHTOB, KOTOPBIE B JaJIbHEHIIEM MOXHO OyJeT HCIIOIb30BaTh B
Ka4yecTBE OTKPBITHIX 00pa30BaTEIbHBIX PECYPCOB.



. AAMUHUCTPUPOBAHUE JUCHUIIJINHBI

Cmamyc Kyppukyaymnasn Knacc | Konuuecmeo uacoe 6 | Konuuecmeo uacoes
OUCUUNTTUHDL oonacmp Heldenio 6 200
Vil 1 34
OO0s3aTenbHast Maremarika i VI 2 68
HayKu
IX 2 66

. CHEHU®OUYECKUE KOMIIETEHIIUU JUCIUIIJIMHbBI XUMUA

CS 1. OnepupoBanue XUMHUYECKUM SI3IKOM B PA3IMYHBIX CUTYAIUSIX OOIIEHHUSI, TPOSBIISS
KOPPEKTHOCTh M OTKPBITOCT.

CS 2. XapakTepr3oBaHHE BENMIECTB U XUMUYECKHUX TPOLIECCOB, MPOSIBIISS JIFOO03HATEIHHOCTD U
KpEaTHUBHOCTb.

CS 3. Pemenue 3a1a4 ¢ MpUMEHEHUEM XUMHUECKUX METOAOB, JEMOHCTPUPYS HACTOWYUBOCTD
U OTBETCTBEHHOCTD B ITPUHSIITHH PEIICHUH.

CS 4. DkcriepuMeHTAIEHOE HCCIICIOBAHUE BEIIECTB M XUMHUYECKUX IPOIIECCOB, COOITIO Tast
MpaBHJIa TUYHOU U OOIIECTBEHHON 0€30MacCHOCTH.

CS 5. bezonacHoe TpUMEHEHHE XMMHUYECKUX BEIIECTB B MOBCEIHEBHOM KU3HU, TIPOSBIISS

OTBETCTBEHHOCTH K TUYHOMY 3JI0POBBIO U 3a00Ty 00 OKpYy>KaroIieit cpee.




IV. EIMHUIBI OBYYEHUSA
VII KIIACC

Eayunnel KoMneTeHmuii

\ Enunuubl copep:kanus

\ Pexomennyemas yueOHasi 1esiTeJIbHOCTb M MPOAYKTHI 00yUeHUs

1. BemecTBa 1 XUMHYeCKHe ABJICHHUA B HALICH KU3HHU

1.1 Onepuposanue B pa3nuyHbIX
CUTYaIUsIX OOIEHUS TOHATUSIMU,
OTHOCSIIMMHUCS K: BEIIECTBY,
CBOICTBaM BEIIECTBA,
(U3HYECKUM, XUMHYECKUM
SIBIICHUSIM, XUMUYECKUM
PeaKIHsM.

1.2 Oxapaxmepuzosanue 06beKTa
W3YYCHHSI XUMUU, QU3NUCCKUX U
(U3HOIOTHYECKHUX CBOWMCTB
HEKOTOPBIX BEIECTB,
UCIOJIb3YEMBIX B TIOBCETHEBHOM
KU3HU.

1.3 Cpasnenue Ten v BEIIECTB;
CBOMCTB BELECTB; GU3NUECKUX U
XUMHUYECKUX SBJICHHM.

1.4 Hoenmughuxayus XuMUUECKUX
SBJICHUI B OKpY»Karollei cpejie 1o
MpU3HAKAM XHMHUYECKHUX PEaKIIHHA.
1.5 Ilpumenenue npruemMoB
paboTHI ¢ BellecTBaMu, NOCYA0M
1 000pyI0BaHHEM B XMMUYECKOMN
nmabopaTopu, coOJIIoAas MpaBUIa
TEXHUKU OE30MaCHOCTH.

1.6 Dxcnepumenmanvroe
uccnedoeanue CBOMCTB BEILECTB,
(OU3HYECKUX H XUMHUCCKHUX
SIBIIGHUH, COOJII0/1as1 TIpaBuIia
TEXHUKHU 0€30MaCHOCTH.

Xumus - HayKa 0 BeumlecrBax. Pazsutue
XHUMHH, TIOJTYYEHHE HOBBIX BEIIECTB U
COBPEMEHHBIX MaTepuanoB. JJocTrxKeHUs

dusnyeckne TejIa U BelleCTBA.
Pa3nooOpa3ue BemecTs.

MeToabl HcCIeI0BAHNS BEIIECTB:
HaOJI0/ICHUE, ONMCAHKE, U3MEPEHHE,
sKcriepuMenT. [IpaBuna TeXHUKH

JlaGopaTopHas mocyna u 060py10BaHUE.
CsoiicTBa BemiecTB. Ouznueckue
cBoiicTBa. [ToHITHE 0 XMMUYECKUX U
(M3HOJIOTHYECKUX CBOMCTBAaX BEIECTB.

Ha YEeJI0BEKa U OKPYXKAIOIIYIO Cpeny.
PDu3nyecKkue 1 XUMHYECKHeE sBJICHUS.
XHUMHUUYECKUE PEAKLIUN U UX BIUSHUE Ha
OKPY’KAOIIYIO CPEly M KAUECTBO KU3HH.
IIpu3Hakyu XUMUYECKUX PEAKIUH.

yueHbIX-XUMHKOB Pecriybnuku MoinjoBa.

0€30MacHOCTH B XUMUYECKOM 1ab0paTopuu.

JlelicTBME HEKOTOPBIX XUMUYECKUX BEILIECTB

Hucempykmasce: [lpaBuna TeXHUKU 0€30M1aCHOCTH B IIKOJIBHOMN
XUMHUYECKOH J1abopaToOpHH.

Ynpasicnenus:

* Pa3paboTka kay3aabHBIX BOIIPOCOB (HAYMHAIOIIMXCS CO CIIOBA
«IIOYEMY») ¥ OTBETOB Ha HUX, OTHOCSAILINXCS K (PU3UUECKUM
CBOIICTBaM BEILIECTB, UCMOJIb3YEMbIX B IIOBCEIHEBHOM NEATEIbHOCTH;
IIpaBUJIaM TEXHUKH 0€30MaCHOCTH B XUMUYECKOU 1a00paToOpUH.

* PacrioznaBanue 00BHEKTOB 1aOOPATOPHOU MOCYABI M 000PYI0BaHMUS,
00BsICHEHUE PUEMOB padOThI C HUMHU.

* BolsiBneHne cX0/ICTB U pa3Inyuil MeXy: a) TeJIaMH, COCTOSLIIIMHI
U3 pa3HbIX BELIECTB (CTEKJIO, APEBECUHA, Kay4yK, IJlacTMacca,
BOJIOKHA, METaJIJIbI); 0) CBOMCTBAMHU BEIIECTB; B) (GU3HUYCCKUMU
ABJICHUSIMU (TJIABJICHUE U 3aTBEpAECBaHNE, UCLIAPEHUE U
KOHJICHCAIIUS, PACTBOPEHUE U KPUCTAIUIM3AIMS ) U XUMUYECKUMHU
ABJICHUSIMU (TOpEHUE, Pa3IIOKEHUE).

* XapakTepucTHKa GU3NUECKUX CBOMCTB (arperarHoe COCTOsHUE,
I[BET, 3a1ax, BKYC, paCTBOPUMOCTb B BOJIE, TEMIIEpATypa
IUIABJICHUS, TEMIIEpATypa KUIIEHUS, 2JIEKTPOIIPOBOAHOCTD,
IJIOTHOCTbH) HEKOTOPBIX BELECTB (BOJa, caxap, oBapeHHas COJb,
Kene30, Me/lb, aAIFOMUHUM, TpaduT U T. 1.), HA OCHOBE JUYHOTO
ombITa U UH(POPMALIUK U3 Pa3IMYHBIX UCTOYHUKOB (YyU€OHUKOB,

Hosvie snemenmuvl Xumuyecko2o A3vika.:
XUMHUS, BEIIECTBO, pu3ndeckue /

BEIECTB, (PU3NUECKUE SBIICHHS,
XUMHUYECKHE SIBICHUS, XUMHUUECKHE
pEeaKkIuu.

XAMHYECKHE / (bl/IBI/IOJ'IOFI/I‘-ICCKI/IC CBOMCTBaA

SHIMKJIIONIEUH, CIIPAaBOYHUKOB, IIU(PPOBBIX HCTOYHUKOB).

* [IpencraBnenue obnacteil npuMeHEHUs] HEKOTOPHIX BELIECTB Ha
OCHOBE UX CBOWCTB.

* [IpuBeneHre MPUMEPOB XUMHUYECCKUX SBJICHUI/peakinii u3
IIOBCEIHEBHOM I€ATEIBHOCTU B KOPPEJIALIMU C COOTBETCTBYIOLIMMU
MpU3HAKaMU ATHUX SIBJICHUM / peakiuii.

Axcnepumenmanvuan oeamenvhocms (JIO - 1a0OpaTOPHBIN OIBIT):
JIO 1. Onpenenenre HEKOTOPHIX (PU3MUECKUX CBOWCTB BEIIECTB:
arperaTHoro COCTOSIHUS, 1IBETA, PACTBOPUMOCTH B BOJIE.




JIO 2. UnenTudukaius NIpu3HaKoB XUMHUECKUX PEaKIIHMA:
M3MEHEHHUs LIBETa / 3alaxa, BhIJICIICHUs CBeTa / TeIlia / rasa,
o0pa3oBanus / pacCTBOPEHUS OCAJIKa.

IIpakTnyeckas padora Ne. 1. [Ipuembl paboTsI ¢ BelecTBamMH,
MOCY10¥, 000py0BaHUEM B XUMUYECKOH 1abopaTtopuu (oTdop mpoo,
B3BELIMBaHKE, H3MEpeHHe 00beMa )KHUIKOCTH, HarpeBaHue,
HaOJII0JICHUE 32 CTPOCHHUEM TVIAMEHH ).

IIpakTnyeckas padora Ne 2. MccnenoBanue GpU3NIECKUX SIBICHHUHA
(ucmiapeHue BOJIbl; M3MENbYCHHE MeNa, PACTBOPEHHE caxapa,
IUIABJICHKE U 3aCThIBaHKE MapaduHa, K3MEHEHHE POPMbI MeTHOM/
AIFOMHUHHEBON MTPOBOJIOKH ); XUMUYECKUX SIBIICHUH (TopeHue cBeun/
CIHMYKH, B3aUMOJICHCTBUE MUIIEBOM COMBI C YKCYCOM).

Teopueckasa deamenvnocms: Pa3pabotka nocrepa o0 00beKTe
W3yYeHUs] XUMHH / 3HAY€HUN XUMHUHU KaK HayKd / COBPEMEHHBIX
BEIIeCTBaX U MaTepuanax / JOCTHKEHUAX YICHBIX-XUMUKOB U3
Pecniy0amnku Monpaosa.

JunakTudyeckne urpbl: Paznoobpasue Bemects / KpoccBopasr /
[Tupamua uccnenoBanmii / Yto ciryuutcs, eciu ...? U T. 1.

2. Hepnozmqecxaﬂ CHCTEMAa XUMHNYICCKHUX 3JICMEHTOB U CTPOCHUE aTOMA

2.1 Onepuposanue B pa3IUuHBIX
CUTYalUsAX OOIIECHHS MTOHATUSIMH,
OTHOCSALIMMHUCS K: aTOMY,
XUMHUYECKOMY IJIEMEHTY,
XapaKTepUCTHUKaM XMMHUYECKOTO
AJIEMEHTA 110 MOJIOKEHHUIO B
ITepnognueckoit Cucreme.

2.2 Xapaxmepucmuka
XUMHUYECKHUX 3JIEMEHTOB C
nopsAKOBEIMH HoMepamu 1-20 mo
AJITOPUTMY: ) MTOJIOKEHHE B
[Tepnonnueckoit Cucreme
(Ha3BaHUE, XUMHUYECKHI 3HAK
(cUMBOIT), TOPSIIKOBBIN/aTOMHBIN
HOMEp, OTHOCHUTEJIbHASI aTOMHAs

ATOMBI - COCTaBHBIE YACTHIIbI BELIECTB.
XuMHYeCcKHE 3JIEMEHThI. 3HaKH (CUMBOJIBI)
Y Ha3BaHMS XUMUYECKUX JIEMEHTOB C
nopsiikoBeIME HOMepamu 1-20, 26, 29, 30,
35, 47, 53, 56, 79, 80, 82. ITousrue 00
OTHOCHUTEJIBHOM aTOMHOW Macce.
Ilepuoanueckass CucreMa XMMHYECKHX
3J1eMEeHTOB: TIepUO/Ibl, TPYIIIbI, TJIaBHAas /
no0oyHast MOArpymIel. MeTanindeckue 1
HEMETaJUTMYeCKHE AIeMEHThI. MeTaisl u
HEMETaJlIbL.

Crpoenne aToma: s1po (IpOTOHBI U
HEUTPOHBI) U 3JIEKTPOHHAsI 000JI0UKA.
Pacnpenienenue J1eKTpOHOB IO CIIOSIM
(9J7IEKTPOHHBIE CXEMBI) JIJIs 3JIEMEHTOB C

Ynpasicnenus:

* Harmucanue 1 yTeHNMEe XUMUYECKUX CUMBOJIOB, HA3BaHUS
XMUMHUYECKHUX 3JIEMEHTOB (115 JIEMEHTOB € MOPSIIKOBBIMUA HOMEPaMHU
1-20, 26, 29, 30, 35, 47, 53, 56, 79, 80, 82), onpexnenenue
OTHOCHUTEJIBHOM aTOMHOU MacChI.

* Pasrpannuenre NoHATHI XMMUYECKOTO 3JIEMEHTA U BELIECTBA B
KOHTEKCTHBIX BBIPAKCHMSIX.

* Onpenenenune xumuueckoro snementa B Ilepuoanueckoit Crucreme
110 OJTHOMY YKa3aHHOMY IapaMeTpy (IOPsAKOBbI HOMEP/YUCIIo
MPOTOHOB, Al, U T.1I.)

* OnpesienieHre BAIEHTHOCTH XUMHUYECKUX 2JIEMEHTOB I10
ANEKTPOHHBIM cxemaM U 1o [lepuognueckoit Cucreme.

* 3anosiHeHre paboyero JUcTa MO XapaKTePUCTUKE XUMUYECKUX
AIIEMEHTOB C MOPSAKOBEIME HOMepamu 1-20 1o anroputmy:

a) nojoxenue B Ileproauueckoii cucreme (Ha3BaHue, XUMUUYECKHUH




Macca, TIepuo/1, TPyIIa,
MOJrPyIIa, METAUTHYSCKUI UITH
HEMETAJUTHYECKUI XapakTep);

0) cTpoeHue aroma (3apsiy sipa,
YHCII0 IPOTOHOB, HEUTPOHOB,
3JIEKTPOHOB, paclpeesicHue
AJIEKTPOHOB IO CJI0SIM);

B) BBICIIIAsi BAJICHTHOCTH, HU3IIIAS
BAJICHTHOCTH (JIJ11 HEMETAILJIOB).
2.3 Dkcnepumenmanvhoe
uccneoosanue GU3NIECKUX
CBOMCTB METAJUIOB M HEMETAJLIOB
Ha puMepe 00pas3IoB
KOHKPETHBIX BCIIECTB.

2.4 Paspabomxa u
npeocmasieHue TBOPIECKOro
MIPOEKTA O XapaKTEPUCTUKE
XHUMHAYECKOTO 3JICMEHTA.

MOPSIIKOBBIMU HOMepamu 1-20.
BajleHTHOCTH XMMHU4YECKHX 3JIeMeHTOB (Ha
OCHOBE JJIEKTPOHHBIX CXEM U Ha OCHOBE
[Tepuoaunueckoit Cucremsl). [lonsatue 06
3JIEKTPOOTPHULIATENIbHOCTU. Bhiciias
BAJICHTHOCTh, HU3IIAs BAJICHTHOCTH (LIS
HEMETAJLJIOB).

XapakTepucTHKA XMMHYECKHX
3J1€MEeHTOB TI0 MOJIOKEHHUIO B
ITepuognueckoit Cucreme.

Hoebie siemenmvl Xumuuecko2o A3biKa.
aTOM, XUMHYECKHH 3JIEMEHT, XUMHYCCKHI
3HaK (CMMBOJI), Ha3BaHHE XUMHYECKOTO
9JIEMEHTA, TPYIIa, I1aBHas / MoOoYHas
MOArPYIIA, IEPUOJI, OTHOCUTEIIbHAS
aTOMHas Macca, SJIEMEHThI METAJUIMYECKHE /
HEMETAJINYECKUE, TOPAAKOBBII / aTOMHBIIM
HOMEp, TPOTOH, HEUTPOH, JIEKTPOH,
AIIEKTPOHHASI 000JI0YKa, SEKTPOHHBIH
CJIOM, DJIEKTPOHHAS CXEMA,
AIEKTPOOTPULATEIIBHOCTD, BAJIEHTHOCTb,
BbICIIAs / HU3IIAs BAJIEHTHOCT.

3HAK, MOPSIKOBBIN / aTOMHBIH HOMEp, OTHOCUTEIbHAS aTOMHAsI
Macca, Iepuo/i, Tpymnna, HoArpymnmna, MeTaNInYeCKUil Win
HEMETaJUTHYECKHUI XapakTep);

0) cTpoeHue aroma (3apsij siipa, YUCIIO MPOTOHOB, HEUTPOHOB,
AIIEKTPOHOB, paclpeieICHUE SJIEKTPOHOB MO CIIOSM);

B) BBICIIIAsl BAJICHTHOCTH, HU3IIIAs BAJICHTHOCTD (11 HEMETAJLJIOB).
IKcnepumeHmanvbHas 0eAmenbHOCHYb .

JIO 3. CpaBHeHUEe GUBNYECKUX CBOWCTB METAIJIOB U HEMETAIIJIOB
(arperatHO€ COCTOSIHHE, IIBET, OJIECK) HA TpUMEPE 00pa3IoB
BEIIECTB.

Jluoaxkmuueckue uzper: Ia33ne | Memory u ap.

Bupmyansvnan ouoakmuueckan uzpa: ATom.

Pazpadomka u npeocmagnenue npoekma Ne 1.

XHUMHYECKOE JIPEBO CEMbU U JJMYHOCTHBIE KaYeCTBa.
Anvmepnamuenas mema: IlpoucxoxaeHrne Ha3BaHUNH XUMHYECKUX
AJIEMEHTOB.

3. CocraB BC€IIECTBA U XUMHUYECK

asi CBA3b

3.1 Onepuposanue B pa3TUIHBIX
CUTYaIUsX OOIIEHUS TOHATUSIMU,
OTHOCSIIIIUMHUCS K: MOJICKYJIE,
XUMHUYECKOH dopmyie,
OTHOCHTEIIEHON MOJIEKYJISIPHOM
Macce, XMMUYECKOW CBS3H, HOHY.
3.2 Cocmasnenue XAMAIECKUX
dbopMyI U MoJeNnel MOJIEKYIT
OMHAPHBIX COCTMHEHUH 110
BaJICHTHOCTH.

3.3 Onpeoenenue Thna

Pa3HooOpa3ue BemecTB M UX COCTAB.
XuMnueckas (popmy.ia - KAYECTBEHHBIN U
KOJIMYECTBEHHBIN COCTaB BEILIECTBA.
IIpocThle U CIIOXKHBIE BEIIECTBA.

[TonsTHE O MOJIEKYJIE.

OTHocHuTeIbHAsA MOJIEKYISIPHAs Macca.
Tunsl xummnueckoi csizu. KopajnenTHas
HeNnoJIsIpHAsA M NMOJIsIPHAA CBA3b (Ha
IIpuMepax: BOJIOPOJa, XJI0pa, KUCIOPOa,
a30Ta, XJIOPOBOJOPOAA, BOJIbI).
ONeKTpOHHBIE (POPMYIBI U MOJENIN

Ynpasicnenus:

» UnenTudukanus npoCcThIX U CIOKHBIX BEIIECTB / KAYECTBEHHOTO U
KOJIMYECTBEHHOT'0 COCTaBa 110 XUMHUYECKUM (OpMyJiaM U MOJIEISIM
MOJIEKYJI; TUIIA XUMHYECKOM CBSA3M MO XMMUYECKOH popmyiie.

* MoaenupoBaHnue dIEKTPOHHBIX (HOPMYIT HEKOTOPHIX BEIIECTB C
KOBAJIEHTHOM CBS3bIO.

* CocraBjieHre XUMHUYECKNX (HOpMYys1 OMHAPHBIX COEIMHEHUH 110
BaJICHTHOCTH U ONPEJEIICHNE BaJIEHTHOCTH 2JIEMEHTOB 110
XUMUYECKOH (hopmyre.

* Onucanue cocTaBa, PU3NUECKUX CBOMCTB U IPUMEHEHUS
HEKOTOPBIX MPOCTHIX U CIOKHBIX BEIIECTB, BCTPEUYAIOIINXCS B




XUMHUYECKOH CBSI3U, BaJICHTHOCTH
XUMHYECKHUX IJIEMEHTOB,
OTHOCHUTEJILHOW MOJIEKYJISIPHOU
MAacChI [0 XUMUYECKO (hopMmyIe.
3.4 IIpeocmasnenue cocTaBa
HEKOTOPBIX BEILECTB C
KOBAJICHTHOM CBSI3bIO C IOMOIIBIO
AJIEKTPOHHBIX (popMyn 1
IapOCTEPIKHEBBIX MOJIECIIEH.

3.5 Xapaxmepucmuka cocrtasa,
(bU3MYECKUX CBOWCTB U
MIPUMEHECHHSI HEKOTOPBIX TIPOCTHIX
U CJIOKHBIX BEILIECTB,
BCTPEUYAKOLIMXCS B TOBCEITHEBHOM
KU3HU.

3.6 Paspabomxa u
npeocmasiieHue TBOPUYECKOTO
MIPOEKTA M0 XapaKTEPUCTHKE
HEKOTOPBIX BEIIECTB.

MOJIEKYJL.
Honnas cBsA3b (Ha IpUMepe XJI0puaa
Hatpus). [lonstre 06 noHe, 3apsiie HOHA.
[ToHATHE O METATUIMYECKOW CBS3H.
Xumuyeckasi GpopmyJia 1 BAJTEHTHOCTb
XHMHUYECKHUX 3JIEMEHTOB.

Hoebie a1emermvl XumMuuecko2o A3biKa.
MOJIEKYJIa, XUMu4ecKas Gpopmyiia, HHIEKC,
Ka4eCTBEHHBIH / KOIUYECTBEHHEIH COCTAaB,
poCThie / CIIOKHBIE BEIIECTBA, OMHAPHOE
COEIMHEHUE, OTHOCUTEJIbHAS MOJIEKYJIIpHAs
Macca, XMMUYeCKasl CBsI3b, HETTOJISIpHAS /
MOJISIpHAst KOBAJICHTHAS CBSI3b,
MeTaJUIM4YecKas CBI3b, HOHHAS CBSA3b, MOH,
3apsi MOHa.

MOBCEIHEBHOM JKU3HH.

* BoluncineHne OTHOCUTENBHON MOJIEKYIISIPHON MacChl BELIECTBA MO
XUMHUYECKOH dopmyIe.

IKcnepumeHmanvHas 0eameabHOCHb .

JIO 4. KoHncTpynpoBaHUe MIApOCTEP>KHEBBIX MOJIENICH MOJICKYJT
BOJIOpO/a, KUCJIOPO/Ia, a30Ta, XJIOPa, BOJbI, XJIOPOBOIOPO/IA.
Juoaxkmuueckue uzpovr: KpoccBopa / XuMu4eckoe JTOMUHO U JP.
Pazpabomka u npeocmasnenue npoekma Ne 2.

XUMHUYECKUI MacnopT BEIIECTBA.

Anvmeprnamuenas mema. BeniecTBa B anTedke / Ha KyXHE.

4. Yucroblie BEIIECTBA U CMECH B OBCEAHEBHOM KM3HH

4.1 Onepuposarue B pa3IUIHbBIX
CHUTYaIUsIX OOILICHUS MTOHATHIMHU
OTHOCSIIIIUMHUCS K: YHUCTBIM
BEILIECTBAM, CMECSIM, PacTBOpaM,
METOJaM pa3/eIICHUsI CMECEM.
4.2 Xapaxmepucmuka cMecel,
MPUMEHSIEMBIX B TIOBCETHEBHOM
’KMHH, BO3/1yXa, IPUPOTHBIX BOJ;
METOJIOB pa3elieHus cMeceid /
OYHCTKH BEUIECTB.

4.3 Ilpakmuyeckoe npumeHeHue
METOJIOB PA3/IeNICHUs] CMecel B
nmabopaTopud, ¢ COOIOICHUEM
NPaBWJI TEXHUKH 0€30MacHOCTH,

Yucroble BemecTsa U cMecu. OQHOPOIHBbIE
U HEOAHOPOIHbIEC CMECH.

MerTobl pa3iesieHus BEIIECTB B
HEOJTHOPOIHBIX CMecsX (IeiicTBHe
MarHuToM, OTCTauBaHUe, JeKaHTaI1s,
buIbTpOBaHKE) U OJTHOPOJIHBIX CMECSX
(meperonka / UCTUIUIALINS, BBITAPUBAHKE,
KpUCTAJUTH3aLUsA).

Bo3ayx — cMech ra3000pa3HBIX BEIIECTB.
CocraB Bo3ayxa. BemecTBa, 3arps3sstonme
BO3/YX.

IIpupoanas Boaa - cMeChb BELIECTB.
Ouuctka npupoaHoi Boabl. [IuteeBas u
JUCTUJUIMPOBAHHAS BOJIa. 3HAUEHHUE BOJIBI.

Ynpasicnenua:

* Onucanue 0THOPOJHBIX CMECEW U HEOAHOPOAHBIX CMECEH,
BCTPEYAIONTUXCS B TOBCEHEBHOM KU3HU, C YKA3aHUEM: arperaTHOro
COCTOSIHMS, 1[BE€TA, COCTABA, IPUMEHECHMUS.

 Koppensiius coctaBa 0IHOPOAHBIX U HEOJTHOPOIHBIX CMeceil ¢
METOJaMH UX pa3/ieJICHUsl.

* PazpaboTka cxem pazzeneHus JUisl CMeceil HECKOIBKUX BEIIECTB.

* [IpuBeienrie NpUMepPOB MPUMEHEHHUSI METOJIOB BbIJIEJICHNUS BEILIECTB
W3 CMECeH, BCTPEUAIOIINUXCS B IOBCETHEBHOM KU3HH: OUYMUCTKA BOJIBI
Y BO3/yXa, BBIETICHUE METAJUIOB U3 OTXOJI0B, IepepadoTka HeTH,
W3BJICUCHHUE U OYHMCTKA caxapa u T. [I.

* CocTaBieHUE Kay3aJbHbIX BOIIPOCOB U OTBETOB HA HUX O METOJaX
pasneneHus CMeceil; XapakTepUCTUKaX BO3/1yXa, TPUPOTHOM BOJIHI,
MUTHEBOU U TUCTUILIMPOBAHHOM BOJIBI; METO/1aX OYMCTKHU BEIIECTB.




B [TIOBCE/IHEBHOM /1€ATEILHOCTH
JUTSL 3aIIUTHI OKPYXKAIOIICH CpeIbl
U 3JI0POBBSI.

4.4 Pazpabomxa u
npedcmasiieHue TBOPUYECKOro
MPOEKTa O YUCTHIX BEIIECTBAX H
CMecCsIX, IPUMEHSEMBIX B
[MOBCETHEBHOU JIESITENBHOCTH.

4.5 @opmyruposanue
MIEPCOHATBHBIX BHIBOJIOB O ITOJIb3E
3HAHUM O BEIIECTBAX U
XUMHYECKHX TIPOIECccax.

3anuTa BOJHBIX PECYpPCOB.
MeTtoabl pa3aejieHUs: cMecel 1
o0ecrieueHre KayecTBa KU3HU.

Hoegvie snemenmol xumuuecko2o A3blka.:
YHCTOE BEIIECTBO, OHOPOIHAS /
HEO/IHOPOIHAsI CMECh, PACTBOP,
OTCTauBaHUC, JCKaHTallusl, q)HHBTpOBaHI/Ie,
JTUCTHILIALMS (IIeperoHKa), BeIIapUBAHUE,
KPHUCTaJLTU3AITHSL.

* MoaenupoBaH#e MPoIecca OYUCTKH BOJIBI.
IKcnepumeHmanbHaA 0eAMENbHOCHLD '

JIO 5. Paznienenue BemIeCTB B CMECH JKeJie3a U yriiepoia / cephbl
JEUCTBHEM MarHuTa.

JIO 6. OtcranBanue U ACKaHTAIMsI CMECH BOJIBI M IIECKa;
H3BECTKOBOI'O MOJIOKA.

JIO 7. ®unbTpoBaHUE CMECH BOJIBI M YTJIA.

JIO 8. DekaHralusi CMeCH paCTUTEILHOTO Maciia | BOJBI C
HCITOJIb30BAaHUEM JICTTUTEIIHHOM BOPOHKHU.

IMpakTuyeckas padora Ne 3. OuncTKa IOBapESHHON COJIH.
Pazpadomka u npeocmagnenue npoekma Ne 3.

BripammBanue KpucTayuioB XJopuaa HaTPHsL.
Anemeprnamuenas mema: ®axTOpbl 3arpsA3HEHUs BO31yXa / BOJbBI B
MOEM HAaCEJICHHOM ITYHKTE.

PeKOMeH)]yeMI)Ie INKOJbHBIC IPOAYKTHI AJIA BCEX €AUHUIL Oﬁy‘leﬂl/lﬂ:

PELIEHHOE YIPaXXHEHMUE;

pa3paboTaHHBIH mocTep;

ANANENENRN

chopMyITMPOBaHHBIN Kay3aJIbHbINH BOIPOC / OTBET;
3aroJIHEHHbIN paboumil JUCT;

pa3paboTaHHBIN U MPECTABICHHBIN IPOEKT;

AN

BBITTOJIHEHHBIE 110 MHCTPYKIIMH MTpakTH4yeckas padora /
71a00PaTOPHBIHA OIBIT / BUPTYaIbHBIN JJAOOPATOPHBIH OTIBIT;
3aI0JIHEHHBIH 0TYET 00 IKCIIEPUMEHTAIBLHOMN e TETbHOCTH;
OCYIIECTBIICHHAS TUAAKTUYECKAs UTPa;

pELICHHBIN TeCT (POPMATHBHOTO / CYMMAaTHBHOTO OIICHUBAHUSI.

Ilo oxoHYAHMHU 7-T0 KJIACCA YYEHUK / YHEHHIIA CMOKeT:

- onepupoeams, 6 pA3JIUYHbIX CUMyayusix 061/I4€HM}1, ANeMerHmamut XumudecKkoco A3vikd. BCIICCTBO, CBOICTBa BCIICCTBA, (I)I/I3I/I‘leCKI/Ie / XUMHNYCCKHEC
SABJICHUSA, XUMHUUYCCKHUE PCAKIUH, aTOM, XUMHUYECKUU JJIEMEHT, XUMHWYECKHEC 3HaKI/I/CI/IMBOJ'H)I, Ha3BaHUA XUMHUYCCKUX DJICMCHTOB, I'PYIIIA, I'IaBHAsA /
no0OoYHasi MOArpyIIa, MEePHo, OTHOCUTEIbHAss aTOMHAs Macca, META/UIMYeCKUI/HEMETAUIMYECKUN 3JIEMEHT, METall, HeMeTaJlI, TIOPSIKOBbIA /
aTOMHBIM HOMEp, MPOTOH, HEUTPOH, AJEKTPOH, IJICKTPOHHAS 000JO0YKA, AJIEKTPOHHBIA CJIOM, HJIEKTPOHHAS CXEMa, AJIEKTPOOTPHUIATEIIBHOCT,
BaJICHTHOCTh, BBICIIAs BaJCHTHOCTh, HU3IIAs BAJCHTHOCTh (I HEMETAUIOB), MOJICKYyJa, XUMHUeckas (opMmysa, HHICKC, KaueCTBEHHBIH /
KOJIMYECTBEHHBIN COCTasB, 6I/IHapHOG COCIMHCHNE, OTHOCUTCIIbHAA MOJICKYJISIpHad MaccCa, XUMHUUYCCKasA CBA3b, HCIIOJIAPHAA / IoJIApHasA KOBAJICHTHAA
CBSI3b, METAJUIMYECKAs CBS3b, MOHHAS CBA3b, WOH, 3apsj] WOHA, YHCTOE BEIUICCTBO, OJHOPOJHAs/ HEOIHOPOJHAs CMECh, PACTBOp, BBIIApUBAHUE,
KPUCTAUTH3AIMS, TUCTHIUIAIHS (IEperoHKa), OTCTauBaHue, IeKaHTalus, GHUILTPOBAHHE;




" onpedensimb TUI XUMHUUECKOH CBSI3U, BAJICHTHOCTh XUMUYECKHX AJIEMEHTOB, OTHOCUTEIBHYIO MOJIEKYJISIPHYIO Maccy 0 COCTaBy BEIECTBA;
" oxapakxmepuzo8amy:

- IPpeIMET U3YUYCHUS XUMUH; pu3ndeckue U (pru3noIornueckue CBOMCTBa HEKOTOPHIX BEILIECTB,;

- XUMUYECKHE AJIEMEHTHI ¢ OpsAAKOBEIME HOMepamu 1-20 mo anroputmy: a) nonoxxkenue B [lepuonndeckoit Cucreme (Ha3BaHUe, XMMUYECKHI 3HAK,
MOPSIIKOBBII HOMEP, OTHOCUTEIbHAS aTOMHAs Macca, MePHOI, TPYIIa, HOArPYIINa, MeTaJUTHUSCKH / HeMETaLTHUECK A XapakTep); 0) CTpoeHHe
aToma (3apsia aJipa, YACI0 MPOTOHOB, HEUTPOHOB, AJIEKTPOHOB, PACIPEICIICHNUE FJIEKTPOHOB I10 CJIOSM); B) BBICILIAS U HU3IIAS BAJICHTHOCTD;

- COCTaB 110 XUMHUYECKOH popmyrie, pusnueckre CBONCTBA U MPUMEHEHUE HEKOTOPBIX MPOCTHIX U CJIOKHBIX BEIIECTB, BCTPEUAIOLIUXCS B
IMOBCEAHEBHOM JKU3HU;

- CMeCH, HCTIO0JIb3yEeMbIE B TIOBCETHEBHOM KU3HU, BO3AYX, BOJIA; METO/bI BbIICJICHH BEILIECTB U3 F€TEPOreHHBIX CMecel (1elicTBUE MarHUTOM,
OTCTauBaHUE, PACCIIOCHUE, JICKaHTAIWs, (QUIBTPOBAHKIE) K TOMOTCHHBIX CMecel (IUCTUILISALUS (IEPEeroHKa), BhIIApUBAHKUE, KPUCTAILTH3AIHUS);

" cpaenueéams: TEJNa U BEUIECTBA; CBOWCTBA BEIIECTB; (PU3NYECKUE U XUMUUECKHE SBIICHUS, HAOIIOaeMbI€ B ITOBCETHEBHBIX YCIOBHSIX;
"  pacno3Hasams XUMUYECKHUE SIBIICHUS B OKPYKAIOIIEH cpelie Mo MPU3HaKaM XUMHUYECKUX PeaKIlHii;

" cocmaenams XuMu4eckre GopMyIbl U MOJENIM MOJIEKYJI HEKOTOPHIX OMHAPHBIX COSAMHEHUI M0 BAJIEHTHOCTH;

" NpUMEHAMb.

- IpUEMBbI PabOTHI C BEIIECTBAMHU, JIAOOPATOPHOI MOCYAON U 000pyI0BaHUEM, COOIIO/Iasl IPaBHIIa TEXHUKHU 0€30MacHOCTH;

- METOJIbI pa3/ieJICHUsl CMeCe B Ta0OpaTOPHUH U B TIOBCETHEBHOM JKU3HU, C COOTIOJICHUEM TTPaBUJI TEXHUKH O€30MacHOCTH;

" npedcmasnams COCTaB HEKOTOPHIX BEIECTB C KOBAJIECHTHOW CBA3BIO C MOMOIIBIO AJIEKTPOHHBIX (JOPMYI U IAPOCTEPKHEBBIX MOJIETICH;
" HKCHEPUMEHMANIbHO UCCIe0068amb, COOIOIAs TIPaBUiIa TEXHUKU O€30MaCHOCTH:
- (pu3mveckre CBOMCTBA METAIUIOB M HEMETAJUIOB HAa OCHOBE 00pa3IlOB BEIIECTB;
- CBOMCTBA BCIICCTB, (i)I/I3I/I‘IeCKI/I€ 1 XUMHWYCCKUEC ABJICHUS, TOMOI'CHHBIC / reTCPOTrCHHBIC CMECH;
" paspabamuléams u NPeoCcmasisims TBOPYECKUN MPOEKT: XapaKTEPUCTUKU XUMHUECKUX DJIEMEHTOB; XapaKTEPUCTUKH BEIIECTBA; O YHCTHIX BEIECTBAX
U CMECSIX, TPUMEHSIEMBIX B TOBCEIHEBHOM KU3HHU;
*  ¢popmyruposams NepcoOHATBHBIC BHIBOBI O MOJIB3€ 3HAHUH O BEIIECTBAX U XUMUYECKUX MPOLIeccax.
npoaenasn npeoonaoaroujue chHopmuposeannvlie OMHOUEHUA U YUEHHOCHUL:
» KOPPEKTHOCTh M OTKPBITOCTh B IPUMEHEHUN XUMHUYECKOTO SI3bIKa;
JIFOOOIIBITCTBO U KPCaTUBHOCTD ITPU XAPAKTCPUCTUKEC XUMHNYCCKUX BCHICCTB U ITPOILECCOB;
HaCTOMYMBOCTbh U OTBETCTBEHHOCTh B MPUHATHH PEUICHUH IIPU PELICHUU 33]1a4;
CO3HATEITHLHOCTH B COOJIIOICHUH TTPABUJI JIMYHOM M OOIIECTBEHHON O€30MacHOCTH;

>
>
>
» OTBETCTBEHHOCTb 3a JINYHOE 3]I0POBHE U 3a00TYy 00 OKpYXKaIOIIEH cpere.
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VI KJIACC

Eaununsl koMIeTeHuii

EauHuinel coaep:kaHus

PexoMennyemasi yueOHasi 1eATEJIbHOCTD U
NMPOAYKTHI 00y4eHH sl

1. BemecTBo - XUMHYECKAsI COCTABJISAIOII

asi MaTEpuu

1.1 Onepuposanue B pa3muIHBIX
CUTYaIUSAX OOIIEHUS TOHATUSMU:
MIPOCTOE M CIIOKHOE BEIIECTBO, OKCHI,
KHCJIOTa, OCHOBaHHE, COJIb, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca.

1.2 Ilpumenenue MOHATUN BAJICHTHOCTH
XUMHAYECKHX 3JICMEHTOB U 3apsiJi HOHOG
JUTSL COCTABIICHUSI XUMHUYECKUX POPMYIT
CJIO’KHBIX BEIIECTB.

1.3 Pewsenue pacueTHBIX 3a/1a4 110
XUMHAYECKON OpMyIie, HCIIOJb3Ys
TIOHSTHSI: KOJIMYECTBO BEIIECTBA,
MOJISIpHAsi Macca.

1.4 Dxcnepumenmanvroe ucciedosanue
00pas3IOB MPOCTHIX U CIOKHBIX BEIIECTB
KOPPEJSLNU MEXY MaCCOM BEIIECTBA U
KOJMYECTBOM BEIECTBA.

IIpocTbie U CJI0)KHBIE BEleCTBA.
Xumuueckue GopMyIibl U Ha3BaHHS
MIPOCTHIX BEIIECTB. XUMUYECKUE
(bopMyIIBI CIIOKHBIX BelecTs /
XUMHUYECKHUX COCTUHEHHUIA,
COCTaBJICHHbIE HA OCHOBE BaJICHTHOCTH,
3apsiga uoHoB. [lonsTHe 06 okcuaax,
KHCJIOTaX, OCHOBaHUAX, coJsiX. [IpocTeie
U CJIOKHBIE BEIIeCTBa BOKPYT HAC.
KoinuyecTBeHHbIE XapaKTEPUCTHKH
BelecTBa. KonnyecTBo BemiecTa.
Monb. MonsipHas macca.

Boiuncienusi no XuMu4ecKoi
dopmye: koppensuus MEXIY
KOJIMYECTBOM BEIIECTBA U MACCOM
BELIECTBA.

Hoesbie a1emernmovt Xumuuecko2o a3bika.
OKCHJ, KMCJIO0Ta, OCHOBAaHHUEC, COJIb,
KOJMYCCTBO BECUICCTBA, MOJIb, MOJISIPHAA
Macca.

Hncempykmase: I1paBuina TeXHUKN 0€30IaCHOCTH B IIKOJIBHOM

XUMHUYECKOH J1ab0opaTopuu.

Ynpasicnenusn:

* GopmynupoBaHHUE Kay3aJlbHbIX BOIIPOCOB,

apryMEHTUPOBAHHBIX BBIPAXKEHUH C UCIOJIb30BAHUEM HOBBIX

XUMHUUYECKUX TOHATUH.

* YreHne XMUMHYECKHX (GOPMYJI, KOMMEHTUPOBaHHUE COCTaBa

BEIIIECTB Ha OCHOBE XUMHUYECKUX (HOPMYII.

» CocTaBiieHHEe XUMUYECKHX (POPMYII OKCHJIOB 110 BaJICHTHOCTH

¢ ucnonb3zoBaHueM [lepuoauyeckoil CUCTEMBI.

» CocTaBiieHHe XUMUYECKHX (OPMYI KUCIOT, OCHOBAHHIH,

coJiel Ha OCHOBE 3apsJJ0B HOHOB C UCIIOJIb30BaHUEM Ta0IHIIbI

PacTBOPUMOCTH.

* Bpruncienne MOJSIPHOM MacChl BELIECTBA 110 XUMUYECKOU

bopmyie.

Pewenue 3a0au: * OnpeeneHne Macchl BEIIECTBA 10

KOJIMYECTBY BeleCTBa. * OIpenenceHre KOJIM4YeCTBa BELIeCTBa

10 Macce BEUIeCcTBa.

Ixcnepumenmanvuasn desmenvrocms (J1O - nabopaTopHbIit
OTIBIT):

JIO 1. Onucanue o6pa31ioB NPOCTHIX U CIOXKHBIX BEILECTB.

JIO 2. Brruncienne Macchl, B3BEIIMBAHNE/B3SITHE TIPOOHI,

COOTBETCTBYIOILIEH ONPEACIEHHOMY KOJINYECTBY BEILIECTBA -

BOJIbI, KapOOHAaTa Kajblus, caxapa u ap.

Judaxkmuueckue uzpwvr: KpoccBopapl/ XUMHYECKOE TOMHHO .

2. XHMUYeCKHe peakunu

2.1 Onepuposatnue B pa3TUIHBIX
CUTYyalHsX OOUICHHS, TOHATHSIMH,
OTHOCSIITUMHUCS K: XUMUYECKOMY

XHMHYeCKHe peaKHH - IIPOLIECCHI
npeBpaiieHus BeniecTs. [Ipu3znaku
XUMUYECKUX PEAKLUN.

Ynpasicnenua:
» opmynupoBaHuE Kay3aJIbHBIX BOIPOCOB,
apryMEHTHPOBAHHBIX BHIPAXKEHHM C UCTIOJIB30BAHMEM HOBBIX
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YPaBHEHHIO, XHMUYCCKON PEaKIiH,
TUTIaM XUMHYECKUX PEaKIIUu.

2.2 Ilpusedernue IpUMEPOB XUMHUIECKUX
MPOIIECCOB, HAOIIOJAEMBIX B
OKpYIKaloIIeM MHUPE, B KOPPEISALIUH C
MpU3HAKAMU XUMHUYECKUX PEaKIUu.
2.3 Pasznuuenue XUMUYECKUX PEAKITAN
Pa3HOTO THIIA [0 XUMUYECKIM
YpaBHEHHSIM.

2.4 Ilpumenenue 3aKOHA COXPAHCHUS
MAacChl BEIIECTB IS OTPEICICHUS

KO3 (HUIIMEHTOB B XUMUYECKHIX
YpaBHCHHUSX.

2.5 Pewenue 3a1a4 Mo XUMHYECKAM
YpaBHEHHSIM, MCIIOJIb3YS TIOHSITHE
KOIU4eCmeo 6eujecmad.

2.6 Paspabomka u npedcmasieHue
TBOPYECKOTO MPOEKTA O IPUMECHECHUN U
3HAYEHUU XUMUYECKUX PEaKIUil.

3aKoH coXpaHeHHsI MACChI BelIECTB.
XHWMHWYECKUE YPABHECHHUSL.

Tunbl XUMHYECKHX peaKkIHii: peakuu
coelMHEeHMUs, paznoxeHus. [lonstue o
peakmusax 3aMerieHus, OOMeHa.
BolunciieHus 10 XUMHYECKHM
YPABHEHUSAM: OIPE/ICICHUE KOJINYECTBA
BEIIECTBA peareHTa / mMpoayKTa PeaKIiu
10 KOJIMYECTBY BEIIECTBA MPOYKTA
peakiuu / pearcHra.

Hoevie anemenmol xumuuecko20 sA3vlKa:
XUMHAYECKOE YpaBHEHHE, PEareHT /
MCXOJHOE BEIIECTBO, MPOAYKT PEAKIIH /
MOJTyYEHHOE BEUIECTBO, KOAPPHUIIUEHT,
peakuus COeMHEHHS, PA3I0KEHHS,
3aMeIeHns, OOMeEHa.

XUMHUYECKUX TOHATUH.

» UnenTudukanus peakuii COeANHECHUS, PA3I0KCHHUSI,
3aMeleHus, 0OMeHa [0 cXeMaM M XUMUYECKUM YpPaBHEHHSIM.
* OnpenencHue K03()PUIHEHTOB B XUMHUECKUX YPABHEHUSIX.
* UreHne XUMHUYECKUX YPaBHEHHH, KOMMEHTHUPOBAHUE POJIU
BelIecTBa (peareHT / KCXOTHOE BEIIECTBO, MPOAYKT peakiuu /
MOJTy4Y€HHOE BEUIECTBO), TUIIA PEAKI[UH, PACCTABICHHBIX

KO3 (PHUIIHEHTOB.

Pewienue 3a0au:

* PazpaboTka airoput™a perieHus 3aj1a4 no XuMU4ecKoMy
YPaBHEHUIO C UCTIOJIB30BAHUEM MOHSATUS KOJIUYECTEO
sewecmaa.

* Briuncnenue no XuMHYECKOMY YPaBHEHUIO KOJTMYECTBA
BEIIICCTBA pearceHTa / MpOayKTa PEeaKIHH 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA MPOAYKTA PEaKIMH / peareHTa.
IKcnepumeHmanvHas 0eameabHOCHb:

JIO 3. UccnenoBanue peakiuii COSTUHEHHS U PA3I0KECHHUS,
UACHTH()HUKAIIS PU3HAKOB ATUX PEAKITUH.

Paspabomka u npeocmaenenue npoekma Ne 1:
XVUMUYECKUE PEAKIIUH B OKPYKAFOIIEM MHUPE.

3. Kucaopoa. Bogopon

3.1 Onepuposanue, B pa3TMIHbBIX
CUTYAIUSAX OOIICHHS, TOHATHSIMH,
OTHOCSIIMMHUCS K: KACIOPOTY, BOIIOPOLLY;
peaKIusIM TOPEHUSI, OKUCIICHUS,
BOCCTaHOBJICHHS, 3aMETIICHHSI.

3.2 Xapaxmepucmuka XAMHUYECKIX
AJIEMEHTOB KUCIIOPO/Ia ¥ BOAOPO/Ia IO
noJyioxkenuio B [lepuonnyeckoii cucreme.
3.3 Paspabomxa u npumenenue
aJITOPUTMA XapPaKTEPUCTUKU
XUMHAYECKOTO BEIIECTBA Ha TIpUMeEpe
KHCJIOPOJAa U BOJOpoJa (CoCcTas,
CTpOCHHUE, TTOTyIeHUE, GU3HIECKUE U

Kuciopon, Bogopoa kak Xumuieckue
3JieMeHThI. PactipocTpaneHue B
npupoae. O01as xapakTepucTrKa 1o
nosnoxeHuto B [leproauyeckoit cucreme.
Kucsopoa, Bogopoa kak npocrbie
BemecTBa. dusnyeckue CBOMCTRA.
[Tonydyenue kucnopoaa u3 NnepokcuIa
BOJIOpOAA, BOJIbI, B pe3yJbTare Mmpoliiecca
(hoTocuHTE3a; BOJOpOIA U3 METAHA,
BO/JIbI, IO PEAKLIMH COJISIHOM, CEPHOM
KHCJIOTHI C MarHUEM, IIHHKOM,
amoMuHUEM. Peakius 3aMenieHus.
OO6HapyxeHue Kuciaopoa, BoJopoia.

YnpaxHenus:

» CocraBieHHE Kay3aJlbHBIX BOIIPOCOB, apTyMEHTUPOBAaHHBIX
BBIPAKEHUI O IPUMEHEHUH, OOHAPYKEHUU KHUCIIOPO/Ia,
BOJIOPO/JIa; POJI 030HOBOTO CJI0S; HEOOXOIUMOCTH
coOroAeHUsI TpaBuIl 0€30MaCHOCTH NMPU IPUMEHEHUHU
IIPOLIECCOB FOPEHMUSL.

* Koppensiiust Ha3BaHUN OKCHIOB U UX XUMHUECKUX (OPMYIL.
* 3anonHeHue paboyuX JUCTOB XapaKTEPUCTUKH KUCIopoaa /
BOJIOPOJIa KaK XMMHUYECKOT0 JIEMEHTA U KaK MPOCTOro
BELIECTBA 10 AJITOPUTMY.

* CocTaBieHUe YPaBHEHUI XUMHUYECKUX PEAKIIHiA,
XapaKTePU3YIOIUX CIIOCOOBI MOyYSHHsI, XUMUYECKHE
CBOICTBA KMCJIOPOJa, BOJOPOJIA.
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XMMHUYECKHE CBOICTBa, 0OHApYKEHUE,
IIPUMEHEHNE, 3HAUCHHUE).

3.4 Mooenuposarue XAMUYECKHX CBOUCTB
¥ METOJIOB MMOJYYCHUS KHCIOPOa U
BOJOPO/Ia, C TOMOUIbI0 XUMHUYECKUX
YPaBHEHUU.

3.5 Okcnepumenmanvroe ucciedosarue
IIOJIyYEHUS U CBOMCTB KUCIIOPOJa U
BOJIOPOJIa, C COOTIOACHUEM MTPaBUII
TEXHUKH 0€30MMacHOCTH.

3.6 Pewenue 3a0au 10 XUMUYECKUM
YpaBHEHHSM ITyTEeM MTEPeHOCA
QJIITOPUTMOB OMPEICICHNS KOJTNYECTBA
BEIIECTBA HA OTIPEICIICHNE MACCHI
BEIIECTBA.

3.7 Dopmynuposanue IepCOHATBLHBIX
BBIBOJIOB O MIPEUMYIIIECTBAX TPUMEHEHUS
KHUCJI0pOJia, BOJOPOJIa U UX COCTMHEHUM.

XuMHYeCKHe CBOMCTBA:

- KHCJIOpO/a: B3aUMOJICHCTBUE C
MeTaJlJIaMH KaJbIIUeM, MarHUEM,
ATIOMUHHUEM, IMHKOM, JKEJI€30M, MEIbIO;
HeMeTaJUIaMH yTriiepoaoM (MoTHoe /
HEMOJIHOE CropaHue), cepoi, pochopom,
a30TOM, BOJIOPOZIOM; METaHOM;

- BOJIOPOJIa: B3aUMOJCHCTBUE C
HEMeTaJlJIaMH KUCIOPOAOM, XJIOPOM,
Cepoil, yriepoaoM, a30TOM; OKCHIAMHU
METaJJIOB ( peaKIis BOCCTAHOBIICHUS).
O30H — ajutorpornHas MoauduKanus
KHCIIOpo/ia, OMoIorHYecKas poJb.
3ammTa 030HOBOTO CJI0S 3eMJIH.
Oxcnapl — MPOAYKTHI PEAKIIUU
okucienus. [lonstue o peakuu
ropenusi. OGecrnieueHue 6€30MacHOCTH
P PUMEHEHHUH MPOIIECCOB TOPCHUSI.
Kucopoa, Bogopoa u ux coeiuHeHUst
- MPUMEHECHHE U BIUSHUE HAa KAYECTBO
YKU3HU U OKPYKAIOIIYIO Cpeay.

Hosvle onemenmol xumuyeckoz2o s3vika.
aJUIOTPOIHNS, AJIOTPOITHAS
MoauuUKaIus, 030H, pEaKIuu
OKHCJIEHUS, TOPEHUS, BOCCTAHOBJICHUS,
3aMEICHHUS.

* CpaBHEHHE BOJOPOAA U KUCIOPO/1a; KUCIOPOIA U 030HA 110
AITOPUTMY.

* CpaBHEHHUE MIPOLIECCOB OKUCIICHUS U TOPEHUS; peaKui
COCIMHEHMUS, PA3JIOKEHUS U 3aMEILEHUS 110 CXeMaM.
Pewenue 3a0au:

* OnpeneneHue N0 XMMUYECKUM YPaBHEHUSIM MacChl OHOTO
peareHTa/mpoyKTa peakiuu, 3Hasi KOJIMYECTBO BELIECTBA
JPYTOTO peareHTa/mpoayKTa PeaKIIHH.
IKcnepumenmanbHan 0esasmeabHOCmb:

JIO 4. TlonmydyeHue KUcCiaopo/ia Mpu pa3ioKeHUU MepeKkcuia
BOJIOPOJIa, €ro coOMpaHue u oOHapyKEHHUE.

JIO 5. Onucanue 006pa3ioB pa3IMYHbIX OKCHJIOB.

JIO 6. [Tonyuenue Boiopoaa Mpyu B3auMOICHCTBUU METAILIOB
C KUCJIOTaMH, ero coOupaHue u OOHapyKEHHE.
Jluoaxkmuueckue uzpot. 11aznel.

Temamuueckoe uccnedosanue. O30H - 3AIUTHUK 3EMIIH.

4. Knaccbl HeOPpraHm4ecKHx BelecTs

4.1 OnepuposaHue B pa3nuIHBIX
CUTYyaIHsIX OOIMICHUS TOHITHSIMU,
OTHOCSIIUMUCSA K: KJaccam
HEOPTraHUYECKHUX BEIIEeCTB (OKCHUIAM,
KHUCJI0TaM, OCHOBAHHUSIM, COJISIM);
TEHETUYECKOM CBSI3HM; MHANKATOPAM,
mkanie PH, cpene (KKCIoH, IMeT0YHOM,

Kaaccugukanus HeopraHnyecKux
BellecTB 10 COCTaBy U PACTBOPUMOCTH.
IlonsiTHE 0 reHeTHYECKHUX PSIAAX
METAJIJIOB U HEMETAIJIOB; psJie
aKTUBHOCTH MeTauioB. OnpeneneHue
KHCJIOT U OCHOBAaHUH C MIOMOIIBIO
VHJMKaTOPOB.

Ynpaownenusn:

* Paznuuenue hopmys KUCITOT, OCHOBAHUM, OKCHIIOB, COJICH B
PALY MPEIIOKEHHBIX BEIIECTB.

* CpaBHEHUE KUCIIOT, OCHOBaHUM, COJIEH U OKCUIOB IO
Pa3IUYHBIM KPUTEPUSIMHU.

* Koppensius HazBaHuii u GopMys1 OKCHI0B, KUCIOT,
OCHOBaHMUI, COJIEH.
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HEHTpalIbHOM); peakIui OOMeHa.

4.2 Koppenayus coctaBa BelIecTBa ¢
Ha3BaHHMEM, KJIACCOM COEIMHEHUIA,
MIPUMEHEHHEM, 3HAYCHUEM U JCHCTBHEM
Ha OpPTraHU3M YeJIOBeKa.

4.3 Xapaxmepucmuka OKCUI0B, KUCIIOT,
OCHOBAHH, COJICH MO aJITOPUTMY.

4.4 Mooenuposanue XMMUYECKUX CBOWCTB
Y METOJIOB MOJIY4YE€HUS OKCUIOB, KUCIIOT,
OCHOBAaHMH U COJIEN C TIOMOLIBIO
XUMHUYECKUX YPaBHEHHH.

4.5 DxcnepumenmanvHoe ucciedosanue
XUMHUYECKHUX CBOMCTB OKCUIIOB, KHCIIOT,
OCHOBAHHI1, COJIEH, ¢ COOIIOEHNEM
MIPaBWJI TEXHUKH 0€30MaCHOCTH.

4.6 Pewenue 3a0ay 10O XUMHUYECKUM
YPaBHEHUSM C UCTOJIb30BAHUEM MTOHATUI
macca v Koauvecmeo eeuecmad.

4.7 Pazpabomxka u npeocmasinenue
TBOPYECKOTO MTPOEKTA MO MPUMEHEHUIO 1
3HAYEHUIO OKCHJIO0B, KUCIOT, OCHOBAHHH,
COJIEH.

4.8 @opmynuposanue NepCOHANBHBIX
BBIBOJIOB O MTPEHMYIIIECTBAX TPUMEHEHUS
OKCHUJI0B, KHUCJIOT, OCHOBaHMH, COJICH.

Kuciorel: cocTas, kinaccudukanus,
Ha3BaHUs (COJISIHAs!, CEPOBOAOPOIHAS,
CEepHHCTas, CepHas, a30THas,
¢bochopnas, yronpHas, KpeMHHEBAs).
OO01me XUMAYECKUE CBOMCTBA U
nojyyeHue (Ha mpuMepe COJISTHOM,
cepHoii u pochopHoit kucnor). Peakmus
oOMeHa.

OcHoBaHusI: cocTaB, KiIacCu(pUKAIHS,
Ha3BaHus. OOIIHe XUMHUYCCKIE
CBOICTBa, OyYEHUE.

Oxcuabl: cocTaB, KIACCU(PUKAIIHS
(OCHOBHBIE ¥ KHCIIOTHBIC OKCH/IBI),
Ha3BaHus. OOIIue XUMHUYCCKIE
CBOICTBa, OyYEHUE.

Coumn: cocras, knaccupuxanus
(pacTBOpUMBIE 1 HEPACTBOPUMEIE),
Ha3BaHus. OOIIHMe XUMHUYCCKIE
CBOWCTBA, OyYEHHE.

I'eneTnueckue CBSA3M MEX]y KjaccaMu
HEOPTaHMYECKUX BEIIECTB.

Kucj10Tbl, 0CHOBaHHUS, OKCH/IbI, COJIH -
MIPUMEHEHHE U BIHSIHHE Ha KaYECTBO
YKU3HHU M OKPYXKAIOIIYIO Cpey.

Hosvle onemenmol xumuuecko2o sa3vika.
KHCJIOTHBIN OKCHJ, OCHOBHBIN OKCHJI,
KHUCJIOPOACOAEpKALLAS KUCIIOTA,
OecKUCTOpOaHAs KUCITOTA, MIEI0Yb,
HEpPAaCTBOPUMOE OCHOBAHHUE, COJIb,
TEHETHUYECKUN pAJl, Pl AKTUBHOCTH
METAJUIOB, UHAUKATOP, 1Kaina pH,
KHUCJas cpefa, MesiouHas cpena,
HeHTpanbpHas cpefa, peakius oOMeHa,
TCHETHYECKAS CBS3b.

* 3aBepIIeHUE CXEM PEAKIU, JAKyHAPHBIX CXEM,
OTHCHIBAIONINX XUMHUYECKHE CBOMCTBA / MOTYICHHE
HEOPraHUYECKUX COCTMHEHUMN.

* 3anomHeHUE pabOYMNX JUCTOB 0 XapAKTEPUCTHKE
XUMHUYECKUX CBOWCTB / MOTYYEHHUS HEOPTaHUUECKHIX
COCIMHCHMI Ha OCHOBE CXEM I'€HETHUYCCKUX CBS3CH.
Pewenue 3a0au.

OmnpeneneHne KOIMYECTBA BEIIECTBA / MACCHI IO
XUMHUYECKOMY YPaBHEHHIO, 3Hasi KOJIMYECTBO / MacCy IPyroro
BEIIIECTBA. IKCHEPUMEHMAIbHAA OCAMENbHOCHIb:

JIO 7. UneHTrduKanus KUCIOT U MIEI0YeH ¢ TTOMOIIBI0
KHCJIOTHO-OCHOBHBIX UHJIMKATOPOB, YHUBEPCATILHOTO
WHJMKaTopa U mkaisl pH.

JIO 8. O0mue XMMHYECKHE CBOMCTBA KHUCIIOT.

JIO 9. O01ue XUMHYECKHAE CBOHCTBA OCHOBAHUM.

JIO 10. Obmure XuMUYEeCKHE CBOWCTBA OKCUIOB (pEaKIiu
OKCH/JIa KaJIbIIUS C BOJIOM, OKCHJIa MEJIU C COJITHOM / CepHOM
KHCIIOTOM, okcuaa yriepoza (IV) ¢ u3BecTkoBoii BOIOH).
JIO 11. O0mue XUMHYECKHE CBOMCTBA COJICH.
[MpakTuyeckasi padora Ne 1. B3auMocBs3b OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIECTB.
Jluoakmuueckue uzpor. Haiinu nmurinee/

Haiinu coorBerctaue / I1as3nsl U T. 1.

Pazpabomka u npeocmasnenue npoekma Ne 2.

Ton 10 HEOpraHMYECKUX BEIIECTB B MOEH KU3HU.
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5. Boga u pacTBOpbI

5.1 Onepuposanue B pa3nuIHbIX
CUTYalUsX OOIICHHS TOHATUSIMH,
OTHOCAILIMMHUCS K: PaCTBOPaM, MacCOBOM
JI0JI€ PAaCTBOPEHHOTO BEIECTBA; MUTHEBOU
BOJIC.

5.2 Xapaxmepucmuka coctaBa, CTpOCHUS,

(U3NIECKUX U XUMUYECKUX CBOMCTB, POJIH

Y IPUMEHEHUs BOJIbI / paCTBOPOB B
ITOBCEITHEBHOM KU3HH.

5.3 Dkcnepumenmanvroe ucciedogarue
CBOWCTB BOJIbI C COOJIOIEHUEM MTPABHIT
TEXHHUKHU 0€3011aCHOCTH.

5.4 Pewenue pacyeTHBIX 3aj1a4,
OCHOBAHHBIX Ha KOPPETSIUU MEXKTY
MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBa, MaCCO PaCTBOPEHHOTO
BEIIECTBA M MAaCCOM pacTBOpA.

5.5 IIpuzomosnenue pactBopa ¢
ONpPEEICHHON MacCOBOM JOJIEH
PacTBOPEHHOI'O BEIECTBA.

5.6 Apeymenmayus TpeOoOBaHUH K
MUTHEBOH BOJIE, €€ KaUeCTBY, OUUCTKE U
3amuTe.

5.7 Paspabomxa u npedcmagnerue
TBOPYECKOTO TIPOEKTA O 3HAYCHUHU BOJIBI /
pacTBOpOB.

Boaa — :xM3HEeHHO BasKHOE BelIeCTBO.
Pacnpoctpanenue B mpupo/e.
dusnueckue cBoiicTra. buomorndyeckas
posib. XMMUYECKHE CBOMCTBA:
pa3JoKEHUE, B3aUMOJEHCTBUE C
MeTa/uTaMH (HaTpui, KaJlui, KaJIbIIHH,
’KeJ1€30), OCHOBHBIMH OKCHJIAMH 1
KHCJIOTHBIMH OKCHJIAMH.

Boaa kak pacTBopuTelib.
PactBopenue. PacTBopsl.

CoctaB pacTBopoB. MaccoBas 1071
PacTBOPEHHOTO BEILIECTBA B PaCTBOPE.
’KuznenHo BaxkHasi poJib U 3HAYCHUE
pacTBOPOB B TOBCEIHEBHOM JKU3HU.
IIutheBas Boaa. KauecTBo NUTHEBOMU
BozbI B PeciyOnuke MomnoBa.
Hcrounuku 3arpsi3sHEHUS BOBI.
OuHnCcTKa BOOEL.

Hoesvie anemenmut XumMu4ecko2o sA3ulka.

pacTBOp, paCTBOPHUTENb, PACTBOPEHHOE
BEIIECTBO, MaccoBas OIS
PacTBOPEHHOTO BEIECTBA, MUTHEBAS
BOJIA.

Ynpasicnenua:

» GopmynupoBaHue Kay3aJlbHbIX BOIPOCOB,
apryMEHTHUPOBAHHBIX BBIPAXKEHHUM C UCTIOIB30BAHMEM HOBBIX
XUMUYECKUX MOHATHUH.

* 3anonHeHue pabouuX JUCTOB XapaKTEPUCTHKH (PU3HMUECKUX,
XUMHUYECKUX CBOMCTB BOJBI.

* Onucanue TUNOB BOJbI, MCTOUHUKOB 3arpsiI3HEHUS,
TpeOOBaHMI K TUTHEBOU BOJIE.

Pewenue 3a0au:

* OnpeneneHnue MaccoBOM 10U pACTBOPEHHOI'O BELIECTBA B
pacTBope.

* OnpeseneHue Macchl BellecTBa / 00bemMa BOJIbI JIs
IPUTOTOBIICHHUS PACTBOPA C OTPENIEICHHON MacCcoi / MacCOBOM
JI0JIEW PAaCTBOPEHHOIO BEILIECTBA.

IKcnepumeHmanvHas 0eameabHOCHb:

JIO 12. VccnenoBanre HEKOTOPBIX (PU3NYECKUX U XUMUUYECKUX
CBOWCTB BO/IbI.

IIpakTnyeckas padora Ne 2. [Ipurorosienue pactBopa
XJIOpUJA HATPHUs C OIPENEIEHHON MacCOBOM J10JIeH
PacTBOPEHHOIO BEIIECTBA.

Teopueckaa OeamenbHOCHIb:

* Bricka3piBaHU€ UEH 10 5)KOHOMUU BOJIBI B OBITOBBIX
YCIOBUSIX.

Pazpabomka u npedcmaenenue npoekma Ne 3:

Bopna - yyno xu3Hu.
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6. XumMunuyeckue MpoayKThl U KAYeCTBO KU3HHU

6.1 Onepuposanue, B pa3InIHBIX XuMHYeCKHue NPOAYKTHI U UX VYupaxuenusi / Teopueckasn oesmevhocme:
CUTYaIUsX OOIIEHUSs, TOHATUSIMH, 0e30MmacHoe MPUMEHEHUE B * OnpeneneHue mpaBui 0€30MaCHOTO MPUMEHEHHS OJTHOTO
OTHOCSILIUMHUCS K: XUMUYECKUM MMOBCETHEBHOM KU3HHU, UX BIUSHUE HA XUMHYECKOT0 MPOAYKTa (HampumMep, MUIIEBOM co/bl, 3yOHO
MPOAYKTaM U UX MTPUMEHEHHUIO. KaueCTBO KU3HMU. MacCThl, CPEJCTBA JUIsl MBIThS TIOCY/bI, PACTBOPOB ISl YUCTKHU
6.2 Pewenue 3a0au xacatenbHo BbiOOpa 1 | [IMKTOrpaMMbl XUMHUYECKUX ra30BOM IUIUTHI, YAAJCHUS U3BECTHSIKA U T. [1.) TIO
0€30MacHOTO UCIIOIB30BAHMUS IIPOJYKTOB. nH(OPMAIINY HA ITUKETKE U MMUKTOTPaMMaM.
XUMHUYECKUX IPOIYKTOB, UCIIOJIb3yEMbIX * O0BsiICHEHHE 3HAUYEHUSI MTUKTOTPaMM OMACHOCTU XMMHUYECKUX
B IIOBCETHEBHOMW KU3HMU. Hoevie anemenmul Xumuuecko2o A3blKa.: IIPOAYKTOB.
6.3 Paspabomka u npezenmayus XUMUYECKHUI TIPOLYKT; eaKHUe / * MopenupoBaHue CUTyalui, CBI3aHHBIX C BBIOOPOM U
TBOPUYECKOI'0 IIPOEKTA O CBOMCTBAaX U JIETKOBOCIUIAMEHSIOIMECS / TOKCHUHbIe | 0€30IIaCHBIM HMCIIOJB30BAHUEM XHMUYECKUX MPOTYKTOB.
0€30MacHOM MPUMEHEHUH OJHOTO / BBI3BIBAIOLINE KOPPO3HIO BEILECTBA, Hzpbl ¢ XUMUYECKUMU MTOHATUSMU: YTa/laid BEIECTBO
XAMHYCCKOTO IIPOAYKTA. OKHUCJIMTC/INU, aHTUOKCUIAHTHI, /TIPOIYKT M T. I

apoOMaTHU3aTOPHI. Paspabomka u npedocmagnenue npoekma Ne 4.

Pexiiama 0THOr0 XUMHUYECKOTO MPOIYKTa.

PeKOMeH]IyeMbIe IIKOJbHBIC MPOAYKTHI AJH BCEX €ANMHUILL Oﬁy‘-lel-[l/lﬂ:

v/ 3ammcanHoOe WK CHOPMYITHPOBAHHOE apTyMEHTHPOBAHHOE BBIPAKCHHE; v’ pa3paboTaHHBII ATOPUTM;
v’ chopMyIUpOBaHHBIN Kay3adbHbINA BOIPOC, CHOPMYIMPOBAHHBIN OTBET; v/ 3aI0IHEHHbIH paboYHil IHCT;
v’ pa3paboTaHHasi/3aMOIHEHHAS/BBITTIOTHEHHAS CXeMa XUMHUUYECKUX MPEBPAIICHUI; v’ CMOJIETUPOBAHHOE XUMHUYECKOE YPABHEHHE;
v/ BBINOJIHEHHBIE 110 HHCTPYKIUK TIPAKTHYECKask paboTa/ 1abopaTopHBIi OMbIT/ v/ pelleHHOE YIIPaKHEHHE,
BUPTYaJIbHBIN JTAOOPAaTOPHBIH OIBIT; v/ pelieHHast 10 ATOPUTMY 3a/1a4a;
v’ pa3paboTaHHBI! OTYET 06 SKCIIEPUMEHTAIBHOM JIESTETBHOCTH; v/ OCyIIeCTBIIEHHAS JIUIAKTHYECKAst UTPa;
v’ UAEHTU(HUIINPOBAHHBIC i OOBSICHEHHBIE MUKTOIPAMMBI X HMHUYECKHX MIPOAYKTOB; v’ pa3paboTaHHBI, IPEICTABICHHbIN TPOEKT;

v’ 00BsICHEHHBIE MIPABUIIA OE30IACHOTO MCIIOJIB30BAHKS OJHOTO XUMHUYECKOTO POIYKTa;
v pelieHHbIi TeCT HOPMATHBHOTO / CYMMAaTHBHOTO OICHUBAHHSI.

ITo oxoHuaHuu 8-ro Kjaacca y4eHUK / yUeHHUIIAa CMOKET:

" onepupogamsv B PAa3HBIX CUTYalUSAX OOIICHHS dIIEMEHTAMH XHMHUYECKOTO SI3bIKA: KOJMYECTBO BEIIECTBA, MOIb, MOJIIPHAS Macca; XMMHUYECKOe
ypaBHEHHE, peareHT / MCXOJHOE BEIIECTBO, NMPOIYKT PEAKIMH / TOJIyYeHHOE BEIIECTBO;, AJUIOTPONHS, AIOTpOonHas (opma, 030H; peakmms
COCITMHEHUS, PA3JI0KEHHSI, 3aMEIICHNsI, OOMEHa, OKUCIICHUSI, TOPEHHUS, BOCCTAHOBIICHHUS; KJIACCHl HEOPTraHMYECKHX BEIIECTB: OKCHJ (KUCIOTHBIH,
OCHOBHBIN), KUCJIOTA (KUCIOPOACOAEpIKaiasi, 0ECKUCIOPOIHAs ), OCHOBaHHE (II€JI0Yb, HEPACTBOPUMOE), COJTb; TEHETUUECKUM P, PsII aKTUBHOCTH
METaJIJIOB, MHAWKaTop, mkana pH, cpema (kucnasi, mieno4Hasi, HeHWTpalibHasi), T€HETHUYECKas CBs3b, PACTBOP, PACTBOPHUTENb, PACTBOPEHHOE
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BEIIECTBO, MaccoBas JI0Jisi paCTBOPEHHOT'O BEIIECTBA, MUThEBAsl BOJA, XUMUYECKUE MPOJYKTHI, €KHUE / JIETKOBOCIIJIAMEHSIOIINECS / TOKCUYHbIE /
BBI3BIBAIOIINE KOPPO3UIO BEIIECTBA, OKUCIUTENIU, AaHTUOKCUIAHThI, apOMaTU3aTOPbI;

" npumeHsimb 3aKOH COXPAHEHHUS MAcChl BELIECTB IS orpeieieH s Kod()PUIMEeHTOB B XUMUYECKUX YPAaBHEHUSAX;

" cocmaensams XUMUYECKHe (DOPMYITBI CIIOKHBIX BEIIECTB IO BaJICHTHOCTH U 3apsiaM HOHOB;

" NpusoouUmMs NPUMepbl XUMHUUECKHUX IPOIECCOB, HAOII0JaEMbIX B OKPYKaIOIIEM MUPE, B KOPPEISILIUY ¢ TPU3HAKAMU XUMUYECKUX PEaKLIUi;

" oxapakxmepuzoeamo:

- XHMMHYECKHE 3JIEMEHTHI KUCIOPO/ U BOJOPOJ MO MosioxkeHuto B [lepuoauueckoit cucreme;

- COCTaB, CTPOEHHE, MOJIyYeHUe, (U3NUECKHE U XUMUIECKIE CBOMCTBA, OOHApYKeHHE, TPUMEHEHNE, 3HAYeHNE KUCIIOPO/Ia M BOJJOPO/Ia;

- CcOcCTaB, CTpoeHHe, (pU3nvecKre U XMMHUECKHUEe CBOICTBA, IPUMEHEHHE U POJIb OKCHUIOB, KHCIIOT, OCHOBaHUH, COJIeH, BOABI U paCTBOPOB B
MMOBCCAHEBHOM JKU3HU;

" paziuuams XUMAYECKHE PEAKIIMHU Pa3HbIX TUIIOB IO XUMHUYECKUM YPAaBHEHHUSIM,

" apeymeHmupogams TpeOOBAHUS K MUTHEBOM BOJIE, €€ KAYECTBY, OUMCTKE U 3AIIUTE;

= KOppenuposams COCTAB BELIECTBA C HA3BAHUEM, KJIACCOM COEAUHEHUMN, IPUMEHEHUEM, BO3/IECTBUEM HA OPraHU3M YEJIOBEKA U 3HAUCHUEM,

" MOOenuposams ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHUM XUMUYECKHE CBOMCTBA, METOIBI MOTYyUYEHUS KUCIOPO/1a, BOAOPOa, OKCUIOB, KUCIIOT,
OCHOBAHUI U COJIEH;

" pewams 3a0a4u:

- UCHOJNB3YS MOHATHUS Macca U KOJMYECTBO BEIIECTBA M0 XUMUYECKUM (POpMyIaM U XUMHUYECKHM YPaBHEHHSIM; HA OCHOBE KOPPEISILIUH MEXKIY
MAaCCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA, MACCON PACTBOPEHHOI'O BEMIECTBA U MAaCCOM PacTBOpa;

- 0 BBIOOpE U 6€30MacCHOM IPUMEHEHUN XUMHUUYECKUX MPOTYKTOB, UCIIOJIb3yEeMbIX B TOBCEIHEBHOM JKU3HH,

" uccne008amsv IKCNEPUMEHMANbHO COOI01as MpaBuila TEXHUKH 0€30IacCHOCTH:

- 00pasIlbl MPOCTHIX M CIIOKHBIX BEIIECTB;

- KOPPEJSIIUIO MEXKy MacCOM BEIIECTB U KOJTUYECTBOM BEIIECTBA;

- TOJY4YEHHUE U CBOMCTBA KHCIOPOJa U BOAOPOAA, OKCUJIOB, KUCIIOT, OCHOBAaHUM, COJIEH, BOJBL;

" npucoOmMoUms PaCTBOP C ONPEAECICHHON MACCOBOM J0JIel paCTBOPEHHOTO BEIIIECTBA;

" paspabomams U npedcmasums CaMOCTOATEIHHO WM COTPYIHUYAs B KOMaH e / TPYIINe TBOPUYECKUN IPOEKT MO: MPUMEHEHHIO U 3HAUEHU U
XUMHUYECKUX PEAKIIUii; BOJbI; HEOPTAaHMYECKUX BEIIECTB; CBOMCTBAM U 0€30MaCHOM UCIOJIb30BAHUU XUMUYECKOTO MTPOIYKTA,

" cgopmynuposams IepCOHATBHBIEC BHIBOBI O MPEUMYIIECTBAX MPUMEHEHHS KUCIOPOAa, BOAOPOIa, OKCUIOB, KICIOT, OCHOBAHUH, COJEH.

npoaenasn npeoonaoaroujue chHopmupoeantvie OMHOUEHUA U UEHHOCHUL:

»  KOPPEKTHOCTh M OTKPBITOCTh B IPUMEHEHUU XUMHUECKOTO S3bIKA;

> J'IIO6OHBITCTBO 158 eraTI/IBHOCTB HpI/I XapaKTepI/ICTI/IKe XUMHUYCCKUX BCIICCTB U HpOHeCCOB;
» HaCTOWYMBOCTb U OTBETCTBEHHOCTH B MPUHITHU PEUICHUHN TP PEIICHUH 33]1a4;

»  CO3HATEJIHHOCTH B COOJIOJCHHUH MTPABWII JTMYHON U OOIIECTBEHHOW 0E€30IMaCHOCTH;

» OTBETCTBEHHOCTH 3a JINYHOE 3JI0POBBE U 3a00Ty 00 OKpYXkaroIIei cpere.
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IXKJACC

Eayunnel KoMneTeHmuii

EnuHunbl conep:xanus

Pexomenayemas yueOHasi 1eITeJIbHOCTb U
NMPOAYKTHI 00y4eHu st

1. Hepnounqecmlii 3aKOH U nmepuoanvecKkasi CHCTeMa XUMHUYIECCKUX 3JIEMECHTOB

1.1 Onepuposanue B pa3anvIHBIX
CUTYaIUSAX OOIICHUS TOHATUSIMH,
oTHOocsmmuMucs K: [lepuonnueckomy
3akoHy, [leproanueckoil cucreme,
OKHUCJIUTENI0, BOCCTAHOBUTEIIIO,
CTCTICHH OKUCJICHHUS.

1.2 Cpasnumenvras
xXapakxmepucmuxa XAMAYECKIX
3JIEMEHTOB, MPOCTHIX U CIOKHBIX
BEIICCTB B COOTBETCTBUU C
MOJIO’KEHUEM XUMUYECKUX
aneMeHTOB B llepuoanueckon
CUCTEME.

1.3 Ilpusedenue npumepos
NEePUOANYECKOTO U3MEHEHUS
METATNYECKIX, HEMETAJUTHUECKUX,
BOCCTaHOBUTENBHBIX,
OKHUCJIUTEITLHBIX CBOWCTB
XUMHYECKHX IJIEMEHTOB Ha OCHOBE
[Teproanueckoro 3akoHa.

1.4 Pewenue 3a1a4 1o XUMHYECKUM
YpaBHEHUSIM Ha OCHOBE KOPPEIISIIHH
MEX1y KOTMYECTBOM BEIIeCTBA U
MAaccoOH BeIeCcTBA.

1.5 Paszpabomka n npedcmasnenue
TBOPYECKOTO MPOCKTA O BAKHOCTH
[Teproauveckoro 3aKoHa u
Ileproanyueckoil CUCTEMBI.

Ilepuoanueckasi cucTreMa U CTPOEHHE aTOMA.
[TonsTre 06 okucaUTENE, BOCCTAHOBUTEIE,
CTEIIEHU OKHCIICHUS.

Ilepuoanueckuii 3axoH. [lepuonnueckoe
M3MEHEHNE METAUIMYECKUX U HEMETAJUTMYECKUX,
BOCCTAHOBUTEJIBHBIX U OKUCITUTEIHHBIX CBONCTB
g xumudeckux 3neMenToB [-111 neprosios.
XapakTepucTHKA XUMHUYECKHX 3JIEMEHTOB T10
nosnoxeHuro B Ileproauyeckoit cucreme:
XUMHYCSCKHI 3HAK, Ha3BaHHE DJICMCHTA,
MOPSIIKOBBII HOMED, MIEPUOI, TPYIIa, TJaBHas /
no0oYHasl MOArPYIINa, CTPOSHUE aTOMa,
BAJICHTHBIE 3JIEKTPOHBI U BO3MOXKHbIE
BAJICHTHOCTH / CTETICHN OKHUCJICHUS; XapaKTep
(MeTamuuecKkuii / HEMETaJUTMUECKUI ); TPOCTOE
BelecTBo (hopmysa, Ha3BaHHE, XapaKTep
MeTaJul/ HeMeTall), BBICIINI okcua (popmyia,
Ha3BaHUE, XapaKTep OCHOBHBIH / KUCIIOTHBIN),
BBICIINYU THApOKCcH] (hopMyna, Ha3BaHUE,
OCHOBaHHeE / KHCJIOTA); JIETy4ee BOJOPOIHOEC
COeIMHEHHE JIJIsl HeMeTasioB (popmyna u
Ha3BaHUE).

I'eneTnuyeckue psAabI METAIIOB U
HEeMeTaJJI0B.

Hoevie anemenmol Xumuueckozo A3vlKa:
[Tepuonnueckuii 3aKOH, OKUCITUTENb,
BOCCTAHOBUTEID, CTCIICHb OKHUCIICHUS.

Hucmpykmasc: 1lpaBuna TeXHUKH O€30M1aCHOCTH B
IIKOJILHOM XUMUYECKOU 1a00paTopuu.

Ynpasicnenua: « ®opmynupoBanue Kay3aibHbIX BOIIPOCOB,
apryMEHTHPOBAHHBIX BBIPAKEHUM C UCTIOIB30BAHUEM HOBBIX
XUMHUYECKUX MOHSATHUH.

* CpaBHeHnue, Ha ocHOBe [leproanveckoil CUCTEMBI,
XUMHUYECKUX DJIEMEHTOB, TPOCTHIX U CIOKHBIX BEUIECTB.

* BeiBeieHue nepruoAnyecKoro N3MEHEHUsT METAJNTHIEeCKUX /
HEMETAJUTMYECKHUX, BOCCTAHOBUTENBHBIX / OKUCIUTEIbHBIX
cBoiictB anemeHToB [-11I nepuonoB u 0ObsicHEHNE
[Teproanueckoro 3akoHa.

» Koppessinus, Ha ocHOBe [lepuoandeckon CUCTEMBI,
METATTMYECKOTO / HEMETAUTMIECKOT0, BOCCTAHOBUTEIBHOTO /
OKHUCJIMTEIBHOTO XapaKTepa XUMUYECKOTO 3IEMEHTA C
COCTaBOM / CBOMCTBaMHM MPOCTOI'O BELIECTBA/ €r0 COEANHEHHH.
* 3anoaHeHHe pabovMX JIMCTOB XapaKTEPUCTUKH XUMHUUECKHUX
3JIEMEHTOB, UX COEAMHEHUH IO alITOPUTMY.

* PacnionoskeHue npe/iyI0’)KeHHBIX 2JIEMEHTOB / BEIIIECTB B
MOPSAIKE YBENIUYCHHSI / YMEHBIICHUS METAIITHYECKHX /
HEMETAJUTMYE€CKUX, BOCCTAHOBUTENBHBIX / OKHCIUTEIbHBIX
CBOMCTB.

Pewenue 3a0au:  OnpeneneHue no XUMHUYECKOMY
YpaBHEHUIO MACChI peareHTa / mpoayKTa peakiiy 1o Macce
MIPOJYKTA peaKkiuy / pearexra.

Jluoakmuueckue uzpot: Kpoccopast /I1a3mnst u T. 1.
Teopueckasa oeamenvHocmb:

» AprymenTtanus ponu [lepuoanueckoro 3akoHa s
COBPEMEHHOT0 Mporpecca.

Pazpabomka u npeocmasnenue npoekma Ne I:
ITepuonnueckas cuctema - anaBUT MaTEPUH.
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2. PacTBOpPBI M 2J1eKTPOJIUTHYECKAS TMCCONMAIUS

2.1 Onepuposanue B pa3MIHbIX
CUTYalUsAX OOIIEHUS TOHATUAMU,
OTHOCSIIUMHUCS K:
INEKTPOIUTUYECKON TUCCOLMAINH,
peakuusM HOHHOTO 0OMEHa,
HMOHHBIM YpaBHEHUSIM.

2.2 Hoenmughuxayus NOHOB,
MPUCYTCTBYIOIIUX B pacTBOpax /
npernaparax, IpUMEHSIEMbIX B
MOBCEIHEBHOM J1eATeIbHOCTH, 110
uH(pOpPMAIIUU Ha ITUKETKAX.

2.3 Mooenuposarue ¢ TOMOIIBIO
XUMUYECKUX YPaBHEHUHN
ANEKTPOIUTUYECKON TUCCOIIUAIIUI
CHIILHBIX KHCIIOT, IIISJI0YCi,
CpeIHUX COJIeH; peakiuii oOMeHa
(MOJIEKyIISIpHBIE ¥ MOHHBIC
yYpaBHEHHUS).

2.4 Dxcnepumenmanvhoe
uccnedosanue yCIoBUN MPOTEKaAHUS
peakIit HFOHOro 0OMeHa, CoOTroIas
MpaBHJia TEXHUKH 0€30MacHOCTH.
2.5 Pewenue 3aa4 TI0 ypaBHEHUSM
peakuuii oOMeHa, UCTIONIb3Ys
KOPPEISINIO MEXK/TY KOJTHYECTBOM
BEIlIeCTBAa U Maccoil BelecTBa.

2.6 Paspabomxa v npedcmasnenue
TBOPYECKOTO MPOEKTA O PaCTBOpaxX U
peaKIusIX HOHOTO OOMEHa.

2.7 ©opmynuposanue
NIEPCOHAITBHBIX BHIBOJOB O
IIPaKTUYECKOM I10JIb3€ PEeaKLUn
MOHHOT'0 OOMEHa.

PacTBopuMocTh BelecTB B Boje. Tabmuma
PacTBOPUMOCTH.

DJIeKTPOJIUTHYECKAS] JUCCONUALMS.
DNEKTPONUTHI U HEAJIEKTPOIUTHI, CUIIbHBIE U
Cl1a0bIe AIEKTPONIUTHI. Jluccoluanus Kucior,
miesoveit u cpeauux coseid. Monsl - hopma
CYILIECTBOBAHUSI XUMUYECKUX 3JIEMEHTOB B
OpraHu3Me M OKpYKarolleH cpelie.
buonornueckas pojib HOHOB.

Peaxnyum nonnoro ooMeHna. Y cioBus
OCYIIECTBJICHUS PEaKIMii HOHHOTO OOMEHa.
MonekylspHble, MOJIHBIE U COKPALLEHHBIE

HMOHHbIE ypaBHEHUS. Peakiiun HoHHOro 0OMeHa,
HCIIOJIb3YEMBIE B ITIOBCETHEBHOM AEATEIbHOCTH.

Hoebie anemenmovt xumuyeckoeo a3vika.:

ANEKTPOJIAT, HEDJIEKTPOIIUT, HIEKTPOIIUTUYECKAS
JUCCOLMAIS, CUIIbHBIN / C1a0blii 31EKTPONINT,

HOHHBIC pE€aKlNH, ITOJIHOC HOHHOC YPABHCHHC,
COKpall€HHOC NOHHOC YPaBHCHUC.

Ynpasicnenusn:

» GopmynupoBaHuE Kay3aJIbHBIX BOIPOCOB,
apryMEHTHUPOBAHHBIX BBIPAKEHUM C UCIIOIB30BAHHUEM HOBBIX
XUMHUYECKUX TOHSITH.

» CocTaBjieHHE YpaBHEHUM TUCCOIUAIIMU JJISI CUIIbHBIX
KHUCIIOT (CyMMapHbI€ ypaBHEHUS), IEI0UEH, CPETHUX COJICH.
 CocTaBJIcHHE YPaBHCHUN PEaKINii HOHHOTO OOMEHA B
MOJIEKYJIIPHOM, TTOJTHON MOHHOM 1 COKPAIIEHHON MOHHOMN
dbopwme.

* [IpuBeaeHue MpUMEPOB peakifii HOHHOTO 0OMeHa C
MPAKTUYECKUM IPUMEHEHUEM B ITOBCETHEBHOMN JCATEIHLHOCTH
Pewenue 3a0au: * OnpeneneHue Macchl / KOITUYECTBA
BEIIIECTBA peareHTa / MpoayKTa peakiui Ha OCHOBE
YpaBHEHHUS PeaKuu OOMeHa, UCXO/Is U3 KOJIMYECTBa
BEIIECTBA / MACCHI IPYrOro peareHTa / MpoAayKTa peaKiuu.
Axcnepumenmanvhasn deamenvrocms (JIO - 1a00paTOpHBIiA
OTIBIT):

JIO 1. UccnenoBanue peakiiniit HOHHOTO OOMEHa,
MPOTEKAIONIUX C 00pa30BaHUEM OCaJIKa.

JIO 2. UccnenoBanue peakiinit HOHHOTO OOMEHa,
MPOTEKAIOIIUX C BBIIETICHUEM Ta3a.

JIO 3. UccnenoBanue peakiinit HOHHOTO OOMEHa,
MPOTEKAIONINUX C 00pPa30BaHUEM BOJIBI.

IIpakTnyeckas padora Ne 1. DxkcnieprMeHTalbHbIE 3aa4n
o Teme: «Peakiiuu HOHHOTO OOMEHaY.

Juoaxmuueckue uzpwi: Kpoccsops / lomuno / Memory.
Teopueckasa deamenvnocmp:

» UnTepnperanus u cpaBHeHHe nHpopmanuu 00 HOHAX,
MIPEACTABICHHON HAa STUKETKAX / HHCTPYKIIHSIX 110
MPUMEHEHHUIO PA3JIMYHBIX POAYKTOB: MUHEPATbHON BOIbI
Pa3HBIX MapOK; pa3IMUYHbIX MHHEPATBHBIX T0OABOK H JIp.
Pazpabomka u npeocmasnenue npoekma Ne 2: [lutbeBas
Bojia B PecrryOsinke MosoBa: HacTosimiee u OyayIee.
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3. MeraJuibl H UX COCAUHCHUSA C MPAKTUYECCKUM JHAYCHUEM

3.1 Onepuposanue B pa3muIHbIX
CUTYaIUSIX OOILICHUS OHATHIMHU,
OTHOCSIIITUMHCS K METaJUIaM,
IIEJIOYHBIM METaJlIaM, CIIaBaM,
KOppo3uu, aM(poTepHOCTH,
MHHEPAIBbHBIM YI0OPCHUSM,
MUIIEBBIM JT00aBKaM.

3.2 CpasnumenvHas
Xapakmepucmuxa METajlIOB 110
AIITOPUTMY: MTOJIOKCHHUEC B
[Tepuomuueckoii cucreme,
Ouosoruyeckast pois,
pacrpocTpaHeHHe B IIPUPOJIE,
(pu3nyeckrue, XMMUYECKUE CBOMCTBA,
NOJTy4YCHHUE, IPUMEHEHHE,
COCIMHCHUS C IPAKTHYCCKUM
3HAYCHUEM.

3.3 Mooenuposanue XUMAYIECKUX
CBOMCTB, METOJIOB TIOJTyYCHH,
TEHETHYECKUX CBS3EH METaJNIOB U
UX COEIMHEHUH C TIOMOIIBIO
XUMUYECKUX YPaBHEHUM.

3.4 Dxcnepumenmanvroe
uccneoosaHue CBOMCTB METAJUIOB
UX COeIMHEHUH, COOII0/1as paBmiIa
TEXHUKHU 0€3011aCHOCTH.

3.5 Pewenue 3a0au Ha OCHOBE
CBOMCTB, TIOJTy4SHHUSI, IPUMEHECHUS
METAJJIOB M UX COSANHEHUH ¢
NPAKTHYECKUM 3HAYCHUEM.

3.6 Paspabomka 1 npedcmasgnenue
TBOPYECKOT'0 MPOSKTA O BAXKHOCTH U
NPUMEHEHHU METAJLIOB,

O01mas xapakTepucTUKA METAJJIOB 110
nojoxxeHuto B [lepuoauueckoii cucreme. Psp
AKTUBHOCTHU METaJIJIOB.

Oo0mue ¢pusnveckne cBOMCTBA METAIIOB U
obnactu ux npuMmeHenus. [loHaTue o criaBax.
PacnpocTpanenue MeTa/lI0B B IPUPOJIC.
OO61mme MEeTOIbI MOTyYeHUs (U3 OKCHJIOB).
MeTaniibl HATPUil, KaJIuil, KaJbUUi,
AJTIOMHHMI, ’KeJ1e30: pu3nyecKkre CBOMCTBa,
MIPUMEHEHUE; COSUHEHUS C TPAKTUUECKUM
3HA4YCHHEM (OKCHJIBI, THIPOKCHUIBI, COJIN);
o0IIre XUMUYECKHIE CBOMCTBA: B3aUMO/ICHCTBUC
C KHCJIOPOJOM, XJIOPOM, CEPOM, BOJIOH,
KHUCJIOTaMU (COJITHOM, pa30aBICHHON CEpHOH,
dhochopHOI), COMAMH, OKCHIAMUA METAJLIOB (st
QITIOMUHUS ); UX TCHETUYECKHUE PAJIBI.
CoequHeHHUsI METAJJIOB ¢ MIPAKTHYECKHUM
3HavyenuneMm. O0mMe XUMHUYECKHE CBOICTBA,
MOJIy4YeHUe, NPUMEHEHHUE: THAPOKCH]Ia HATPHS,
KaJlusl; OKCUQ, TUAPOKCH/Ia KAJIbIIMSI; OKCHUJIA,
TUAPOKCH/IA ATFOMUHHUS; OKCUIOB U
TUAPOKCHIOB kene3a. Comu ¢ MpakTHUYeCKUM
3HaUYE€HHEM, UX TPUMEHEHUE.

ITonsiTue 06 amdoTepHOCTH ATIFOMUHUS U €70
coeuHeHMH (0e3 ypaBHEHUH peakiuit).
IMousitue 0o koppo3uu. OOIIHE METOABI OOPHOBI
C KOppO3Heil.

BaxuHeiinue cruiaBbl: aTlOMUHUSA
(mropanroMuHUil), xKenesa (IyryH U cTajb).
Cnenunduyeckue puznyeckre CBONWCTBA,
MIPUMEHEHUE.

I'eneTnuyeckue CBSI3M MEXTy METAIAMU U UX
COEJIMHEHUSIMU.

Ynpasicnenua:

» GopmynupoBaHue Kay3aJbHBIX BOIPOCOB,
apryMEHTHUPOBAHHBIX BBIPAKCHHUM C MCIIOJIb30BAHHEM HOBBIX
XUMHYECKHUX TTOHITHIH.

* Pa3zpaboTka / 3amonHeHHe pabo4nX JUCTOB XapaKTEPUCTUKHI
METaJIOB, COCIMHCHUI METaJIIOB.

* [IpuBeieHrEe MPUMEPOB XMMHUYECKHUX CBOMCTB, METOJIOB
MOJIy4EHUSI METAJNIOB, UX COCIMHEHU, Ha OCHOBE
TeHETUYECKUX CBSI3eH MEXIY KllacCaMU HEOPraHUYECKUX
BEILIECTB C MOMOIIBI0 XUMHUYECKUX YPaBHEHUM
(MONEKYNSPHBIX U NOHHBIX).

* Mnmoctpanus npuMepamMu U apryMeHTaIus KOPPeIIsiug:
METaJLT - MOH METaJlJIa - BIMSHUE HA OPTaHU3M - ITPaBUIIbHBINA
BBIOOD MPOYKTOB MUTAHUS - PUHITUIIBI 3JOPOBOTO MATAHUS.
Pewenue 3a0au:

* OmnpeieNIieHNe MacChl peareHra / mpoayKTa PeakIuy 1mo
XUMHUYECKOMY YPaBHEHHUIO, XapaKTepPU3YIOIIeMy CBOMCTBA /
MOJTydeHUE MeTaJl1a / COeIMHEHUST MeTaJlIa.

* Pacuet mMacchl xiopuia HaTpuUs, HEOOXOUMOTO IS
MIPUTOTOBJICHUS (PU3UOJIOTHUECKOTO PACTBOPA; €KETHEBHO
notpedsieMoro (UCIonb3ys HHPOPMAIUIO Ha ITUKETKAX
Pa3IMYHBIX MUIIEBBIX MPOTYKTOB, TAKUX KAK YHUIICHI,
CyXapHKH, COJICHbS U T. [I.), OLICHUBAsI MOTYYCHHbIE
pe3yNIbTaThl U (POPMYIIUPYS BEIBOJIBI.

* Pacuer comepxanus noHOB Kanbius / xkenesa (II) B
Pa3IMYHBIX TPOAYKTAX MUTAHUS / TUIIEBBIX T0OABKaX IS
oTmpesieNieHus €KEeTHEBHOTO palliOHAa MUTaHUS,
CIOCOOCTBYIOIIETO 3J0POBOMY 00pa3y KHU3HU.
IKcnepumenmanvbHaa 0esAmeabHOCHb:

JIO 4. lccnenoBanne pu3nueckux CBOWCTB METAJIIIOB.

JIO 5. UccnenoBanue XUMUYECKUX CBOMCTB IIEIIOUCH.

JIO 6. UccnenoBanye XUMHYECKUX CBOMCTB OKCUIA U
THJIPOKCH/IA KaJIbITHSI.
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COEIMHEHUI METaJlIOB, CILJIAaBOB.
3.7 Ilepenecenue CBOUCTB,

XUMHYECKHX IIPOIIECCOB C Y4aCTHEM
METAJJIOB / COEAMHEHUI METAJJIOB B
KOHTEKCTHBIEC CHUTYalllH, CBSI3aHHbIC

C JIeSITENTbHOCTBIO YeIOBEKa.
3.8 @opmynuposanue
MEPCOHATBHBIX BBIBOJIOB O TOJIB3E

MMPUMCHCHHA MCTAJJIOB, COGI[I/IHGHI/Iﬁ

MCTAJJIOB, CIIJIaBOB.

MeTaJlsibl M MX COEIMHEHH - BINSTHHE HA
Ka4eCTBO KU3HH H OKPYKAIIIYIO CPeny.
HoHbI MeTaIIIOB M UX OMOJIOTHYECKAs POJTb.
[lenoyHble METAILIBI: HOPMBI IOTPEOJICHUS B
MUIIY XJIOPUA HATPUS, BIUSHHE
HEJ0CTATOYHOTO / YpEe3MEPHOTO MOTPEOICHHS Ha
OpraHu3M YeJIOBeKa, OalaHca HaTpus / KaJius Ha
310poBbe. [TOHATHE O KATUIHBIX MUHEPAIbHBIX
ynoOpenusx. IOHbI KalbIus U kKemesa:

3¢ GeKTUBHBIC YCIIOBHUS YCBOCHUS; IIPOTYKTHI U
MIPUBBIYKH, KOTOPBIC TPUBOJAT K BHIBSICHHIO
KaJIbLIUS U3 OPraHU3Ma, MTOCIICICTBUS IOTEPH
KaJbIus / Kese3a. AJIFOMUHUN: POYKIINS,
coJieprKaliasi aIIOMUHUHN (B KaUeCTBE YIIaKOBKH),
WOHBI aJITFOMUHUS; TIOCIICICTBHSI HAKOTUICHHSI
AIIOMUHUS B opranu3Me. [IoHATHE O MUIIEeBBIX
no0aBKax.

Hosvie snemenmul xumuyecko2o A3vika:
LIEJIOYHOM MeTalll, CIIaB, KOpPO3us,
amM(pOoTepHOCTh, MUHEPATIbHOE y100peHue,
nuiieBas 100aBKa.

JIO 7. UccnenoBanye XUMHYECKUX CBOMCTB aJJFOMUHHUSA U €T0
COCIUHCHUI.

JIO 8. UccnenoBanye XUMHYECKUX CBOMCTB JKejIe3a U €ro
COCIUHCHHI.

IpakTnyeckas padora Ne 2. DKcriepuMeHTaIbHBIE 33/1a4 110
Teme: «MeTallIbl ¥ UX COCIUHCHUS.

Jluoaxkmuueckue uzpot: Yrajaaii MeTaiul/ COeIMHEHUE; U JIP.
Teopueckasa oeamenvHocmy:

* PacmdpoBka MapKUpPOBKH Ha YIAKOBKE MHUIIIEBBIX
MPOJIYKTOB, OMPE/ICICHUE IPUCYTCTBUS B HUX COCIUHEHUN
METaJUIOB I10 KOJaM J00aBOK; METAIIOB - 110 MMUKTOTPaMME,
YKa3bIBaIOIIEH TUIT YITAKOBKH; ()OPMYITHPOBAHUE
MEePCOHAIIHBIX BBHIBOJIOB.

* Pa3zpaboTka moctepoB 0 CBOKCTBAX, MPUMEHEHUN METAJJIOB
1 UX COCTMHEHUN, UX OMOJIOTHYECKOMN POJIH, IpodiieMax
OKPY’KaIOIIEH Cpeibl U 3I0POBBS YEJIOBEKA, CBI3AHHBIX C
MPUMEHEHHUEM METAJJIOB U UX COCIMHEHUMN.

Pazpabomka u npeocmaenenue npoexma Ne 3.

Hcropust 01HON MOHETBL.

Anemepuamusnas mema:

[IpoTrBOpEUMBHIN XapaKTep aTIOMUHHS U €r0 COCITMHEHUM.

4. HemeTaabl M UX COCAMHECHUSA C 11

AKTHYC€CKHM 3HAYCHUEM

4.1 Onepuposanue B pa3InIHbIX
CUTYaIUAX OOIIEHHS TOHATHSIMH,
OTHOCSILIMMHCS K HEMeTasllaMm,
COCMHEHUSIM HEMETAIUIOB,
OpPTraHUYECKUM COEIMHEHHIM
yTiIepo/ia; MOJISIPHOMY 00beMy,
rajJjoreHam, aJicopouuu.

4.2 Cpasnumenvhast
xXapaxmepucmuxa HeMETaJJIOB I10
QITOPUTMY: TTOJIO’KEHHE B
[Iepuonnueckoii cucreme,
Ouosoruyeckas poib,

I'azo00pa3Hoe cocTosinne BemecTB. MosspHbIN
o0beM razoB. [loHATHE 0 HOPMAJIBHBIX YCIOBUSIX.
O0mas xapaKkTepucTHKa HEMETAJIOB 110
nojoxxeHuto B [leproguueckoii cucreme. Psij
ANEKTPOOTPHULATEIBHOCTHU. | 'eHeTHUECKU Pz
HEMETAJIJIOB.

PacnpocTpanenne HeMeTaJUIOB B IIPUPOJIE: B
BU/JIE MPOCTHIX BEIIECTB, B BU/I€ COETUHEHUM.
Hemertanisl xJop, cepa, a3ort, Gpocdop,
YTIEpOA, KPEMHUI: COCTaB IPOCTHIX BEIIECTB,
cTpoeHue, hu3nyeckre CBOMCTBA, aNIOTPOITHBIE
Moaubukaimu (dbocdop, yriaeposa), IpUMEHEHHE;

Ynpasinenusn:

» ®opMynHupOBaHUE Kay3aJlbHBIX BOIIPOCOB,
apryMEHTHPOBAaHHBIX BBIPAXKEHUH C HCIOJIB30BAHUEM HOBBIX
XUMHYECKHUX TTOHSATHHA.

* Pazpabotka / 3amosHeHre pabo4YMX JIMCTOB O
XapaKTEePUCTHKE HEMETAIUIOB, COSTMHEHUI HEMETAJIOB.

* [IpuBeneHne NpUMEPOB XUMHUECKUX CBOMCTB, METO/IOB
MOJTy4YEeHUsT HEMETAJJIOB, X COCMHEHHUH, Ha OCHOBE
TEHETHYECKUX CBSA3EH MEXIY K1accaMH HEOPraHUYEeCKUX
BEIIECTB C MMOMOIIBIO XUMHYECKIX YPaBHEHUH
(MONEKYISAPHBIX U NOHHBIX).

* MmocTparus mpuMepaMu 1 apryMeHTaIusl KOPPEISIIHN:
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pacrpocTpaHeHHe B PUPO/IE,
busznyeckrue, XMMUIECKUE CBOMCTRA,
NOJTy9YCHHUE, TPUMEHEHHE,
COCTUHEHUS C MPAKTUICCKIM
3HAYCHUEM.

4.3 MooenupogaHue C TIOMOIIBIO
ypaBHEHUH peakIuii METOI0B
MOJTyYeHUS, XHMUYECKUX CBOMCTB,
TCHETUYECKUX CBS3CeH HEMETAILIOB U
UX COCAUHEHH.

4.4 DxcnepumenmanvHoe
uccneoo8aHue CBOMCTB HEMETAJIOB
U MX COCJIMHEHHI, PeaKIuit
UACHTH()HUKAIIME HOHOB, OKCHIA
yraepoaa (IV), cobnronas mpaBuia
TEXHUKHU 0€3011aCHOCTH.

4.5 Pewenue 3a0ay Ha OCHOBE
CBOMCTB, MOJIY9ICHUS, TPUMCHEHUS
HEMETAIJIOB U UX COSAMHEHUN C
MPAKTUYICCKAM 3HAUCHUEM.

4.6 Ilepenecenue CBOWCTB,
XUMHAYECKHX TPOIIECCOB C YIaCTHEM
HEMETa/ToB/ COeIMHEHUI
HEMETAJUIOB B KOHTEKCTHBIC
CUTYalliH, CBSI3aHHBIE C
NeSITeTbHOCTBIO YeIIOBEKa.

4.7 Pazpabomxka u npeocmagnenue
MPOEKTa M0 MPUMEHECHHIO
3HAUEHUIO HEMETAJUIOB, UX
COCTMHEHUHN B JKHU3HU YEJIOBEKA.
4.8 @opmynuposanue TNIHBIX
BBIBOJIOB O TI0JIb3€ TPUMCHECHHUS
HEMETAIJIOB U UX COSMHEHUH.

WX TEHETHYECKUE PSIIbL.

XuMH4yecKHe CBOMCTBA HEMETAJIIOB!

- XJIOpa: B3aMOJICHCTBUE C METallIaMH,
BOJIOPOJIOM, BOJION;

- cepbl: B3aMOJICHCTBHUE C MeTaJlllaMH,
BOJIOPOJIOM, KHCIIOPOJIOM;

- a30Ta: B3aMOJCHCTBHE C KUCIOPOJIOM,
BOJIOPOJIOM;

- ¢pocdopa u KpeMHHUsI: B3aMOJICHCTBHE C
KHCIIOPOAOM;

- yraepoza: B3aMoICHCTBUE C KUCIOPOIOM,
BOJIOPOJIOM, OKCHJIAMH METAJLIOB.

CoequHeHHsI HEMETAJLIOB € NPAKTHYECKHM
3HaYeHUueM: PU3NICCKUE CBOMCTBA, O0IIHe
XMMHUYECKHE CBOICTBA, MOJIy4eHUE, TPUMEHEHUE:
- okcuaa cepsl (IV), okcuaa cepsi (VI1), okcuaa
asota (II), okcuma azora (IV), okcuna pochopa
(V), oxcuna yriepoaa (1), okcuna yrinepona (IV),
OKCHJIa KPEMHHUS;

- COJITHOM KHCIIOTBI, CEPHOU KUCJIOTHI, a30THOU
KHCIOTHI, POCcHOPHOI KUCIOTHI, yrOIBHOM
KHCIIOTHI;

- aMMHaKa, coJieil aMMOHHS.

XJI0pOBOJIOPO/I, CEPOBOIOPO/T (TIOITyUEHHE,
¢bu3nuecKkre CBOMCTBA, BO3/ICICTBIE HA
OpraHu3M M OKPYKAIOIIYIO CPENY).

Coun ¢ MpakTUYECKUM 3HAYCHHEM, TPUMEHEHHE.
Oprannyeckue coeIMHEHUsI YIIepoaa: MeTaH,
mporaH, OyTaH, STUIIOBBIA CIIUPT, YKCyCHAst
KHCIIOTA, TIOJUATHIICH, KayIyK (MOJICKYJISIpHAS
dbopmyna, puznUECKUe CBOMCTBA, IPUMEHEHUE B
MTOBCETHEBHOM JICITEITLHOCTH U XUMUYICCKUE
CBOWCTBA, WILTIOCTUPYIOIIUE IPUMEHEHHE).
I'eneTH4YecKkue CBSA3M MKy HEMETATIAMHU B UX

HEMETAaJlI - €ro COeJMHEHHE - BIUSHUE Ha OPTaHU3M -
MPaBUJIBHBIN BRIOOP UCTIOIB3YEMBIX MPOAYKTOB - IPUHIUIIBI
0€301MacHOro0 MPUMEHEHUS JIJIs YeJIOBEeKa U OKPY Karoleit
Cpebl.

» Koppensiius B3auMHBIX IpeBpallieHnii KapOOHATOB U
THIPOKApOOHATOB C MPUPOIHBIMHU TIPOIIECCAMH, C
MpOLIeCCaMH B MIOBCEAHEBHON JESTEIbHOCTH, BIMSHUE STUX
MIPEBPAIICHUI Ha OKPYKAIOLIYIO CPEely U YeTIOBEKa.

» @opMynMpOBaHUE MTPABIII TEXHUKH 0€30MaCHOCTH MIPH
MCIIOJIb30BaHUU 000PYIOBAaHUS HA MMPUPOJTHOM Ta3e U
He(TENPOIyKTaX.

Pewienue 3a0au:

* OnpeneneHune oobeMa rasza (H.y.) IO KOJIHYECTBY BEILIECTBA;
KOJIMYECTBA BEIIECTBA MO 00BeMy rasa (H.y.).

* OmnpeneneHre Macchl raza o U3BECTHOMY 00beMy (H.Y.);
o0bema rasa (H.y.) 1o U3BECTHOM Macce.

* OmnpeneneHue Macchl / 06beMa rasa (H.y.) 10 XUMHYECKOMY
YPaBHECHHUIO, XapaKTePU3YIOIIEMY CBOMCTBA / TIOJydEHUE
HeMeTalljia / COeIMHEeHUs HeMeTalla.

* Pacuer 6e30macHOTrO JIsl 37J0pOBbS KOJIMYECTBA HUTPATOB,
CoJIeprKalInXcs B OMPEIEIEHHBIX TOPIUAX OBOIIeH / GPYKTOB
/ IPOAYKTOB MUTAHUS / MUIIEBBIX JOOABOK, BXOISIINX B
€KETHEBHBIN PAIlIOH MTUTAHMUSL.

JKcnepumeHmanvHas 0eameabHOCHb:

JIO 9. nentudukanus Xaopua-uoHa.

JIO 10. Unentudukanus cynbhar-uoHa.

JIO 11. Unentudukanus noHa aMMOHHUS.

JIO 12. Unentudukanus kapboHaT-HOHA ¥ OKCHIA
yraepoaa (IV).

IIpakTuyeckas padora Ne 3. DKciepMMeHTAIbHBIE 3a/1a41
o Teme «HemeTansbl ¥ UX COeTUHEHUSI.

JupakTuyeckne Urpbl: Yrajaaii HemeTam / CoOeTMHEHHE;
KpoccBopab! u T. 1.

Teopueckasa deamenvnocmp:
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COEAMHEHUSIMH.

HemeTauibl 4 X COeJUHEHNS - BJUSIHHE HA
Ka4eCTBO KH3HH M OKPYKAIOUIYIO CPeay.
CoenuHeHNs HEMETAIIOB B YHCTSIINX
XMUMUYECKUX MPOIYKTaX - BIUSAHUE HA 3J0POBbE U
oKpykatomryto cpeay. CoeMHEHUS] HEMETAJUIOB
KaK IuIIeBble J00aBKu: nonb3a u Bpel. [lonarue
00 a30THBIX, (HOCPOPHBIX MUHEPATIBHBIX
yaoOpeHusx. YTriaepo: MoHsITHe 00
aKTUBUPOBAHHOM YTJI€, a/ICOPOIIMN; BaYKHOCTD
IpeJOTBpalleHUs 00pa30BaHUs OKCUIA yriiepoa
(IT) B mpouieccax ropeHusi; HaKOIUIEHUS OKCUAA
yriepoza (IV) B 3akpbIThix nomenieHusax. Oxkeua
KPEMHHS - ChIPBE JUTSI TPOM3BOICTBA COTHEYHBIX
Oarapeil, KOMIOHEHT CTeKJ1a, KEPAMUKH, [IEMEHTA.

Hoevle onemenmbl XuMuyecko2o a3ulka.
MOJISIPHBIA 00bEM, TaJIOTeH, aIcOpOLHs, METaH,
MporaH, OyTaH, STHIIOBBIA CITUPT, YKCYCHAs
KHMCJIOTA, OJIMATUIIEH, KayUyK.

* PacummdpoBka MapKUpPOBKU Ha YIAKOBKE MUIIEBBIX
MPOJYKTOB, ONPEAeIICHNUE, 10 KOIaM J00aBOK, IPUCYTCTBUS B
HUX HEMETAJIOB / COeIMHEHUN HEMETAJIOB, UCTIOJIb3YEMbIX
B KaUECTBE YIIAaKOBOYHBIX I'a30B / MPOIEIUICHTOB,
(dbopMynupoBaHUE NEPCOHANBHBIX BHIBOJIOB.

* PazpaboTka noctepoB 0 CBOMCTBaX, IPUMEHEHUU
HEMETAJJIOB U UX COEMHEHUHN, OMOJIOTUYECKOM POy, 3aIlIUTe
OKpYXaroIlel Cpeibl U 310POBbsI YEIIOBEKA.

Pazpabomka u npeocmasnenue npoekma Ne 4.

Pexopabl HEeMETAIOB U X COCTMHEHUM.

5. XuMusi M COBpeMeHHBbII nporpecc

5.1 Apeymenmuposanue
pPUMEHEHHS HEOPTaHMUECKUX
BEILIECTB B pa3IMYHbIX chepax
YeJIOBEUECKON NeSITEILHOCTH.
5.2 Pazpabomxa u npedcmagnenue
IPOEKTa O 3HAUYCHUH XUMHUH KaK
HaYKU ¥ UCKYCCTBA.

5.3 @opmynuposanue
HEPCOHAIBHBIX BBIBOJOB O
PEUMYIIECTBAX HCITOIB30BAHHS
HEOPraHMYECKUX BEIIECTB U
BRKHOCTH UX U3YUCHHUS.

Xumus U ryManuTapHas cepa
YyeJI0BevYecKoil 1esiTeIbHOCTH (MYy3bIKa,
KUBOIHCH, JU3ANH U JIp.)

XHMHUS M COBPpeMEeHHbIe TeXHOJIO0THH.
IIpuHIHMNBI 6€30NMACHOT0 HCIOJIB30BAHNUS
XMMHYECKHX BEIIECTB U PEAKIIMI B COBPEMEHHOU
KU3HU U 3200Ta 00 OKpyKaroleil cpeze.

Ynpasicnenusn / Teopueckas deamenvnocmo:

* [IpencraBnenne BEMIECTB M0 AJITOPUTMY: TPUBUATIBLHOE /
cHUCTeMaTHUYeCKOe Ha3BaHHUE - XUMHU4YecKas ¢popmyna -
00acTh MPUMEHEHUS - CBOICTBO, ONpeAEIolIee
NPUMEHEHHE - BIUSHHUE Ha 3/I0pPOBbE / OKPYKAIOIIYIO Cpeay -
MIEPCOHATHHBIE BHIBO/IBI.

 XapakTepuCTHUKa HEOPraHUYECKHX BEIECTB, UMEIOIINX
OTHOIIIEHHUE K MY3bIKE, )KHBOIIHCH, TU3AHHY, COBPEMEHHBIM
TEXHOJIOTUSIM.

* [IpencraBneHre XUMUYECKHUX MPOIIECCOB, HAOIIOTAeMBIX B
OKpY’KalOIIeH Cpesie U UCIOJIb3YEMbIX B TOBCEIHEBHOM
KHM3HH, C TIOMOIIBIO XUMHYECKHX YPaBHEHUH.

Pazpabomka u npedocmaenenue npoekma Ne 5.

XHUMHS - HAYKa U HCKYCCTBO.
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PeKOMeHHyeMLIe IIKOJBbHBIC IPOAYKTDI IJId BCEX €AUHHUIL oﬁyqe}mﬂ:

v 3anmcanHoe / chOpMYITUPOBAHOE aPI'YMEHTHPOBAHHOE BBIPAKEHHE; v/ pelieHHasl 3aa4a 10 H3YYCHHOMY AaITOPUTMY/ IO AITOPUTMY,
V' cOpMyYITMPOBAHHBIN Kay3aJbHbIN BOIPOC; IIPUMEHEHHOMY B HOBOW CUTYallUU;
v’ pa3paboTaHHBIN ATOPUTM; v/ BBINIOJIHEHHBIE 10  WMHCTPYKIMH  [OpakThdeckas  pabora/
v pelleHHOE YIPaKHEHHE; COCTABICHHOE XMMUYECKOE YPAaBHEHHE; 71a00paTOPHBII ONBIT / BUPTYaJbHBIN JJAOOPATOPHBIN OIIBIT;
v/ 3aIOJIHEHHbINA paboYHii JIKCT; v’ pa3paboTaHHbIi OTYET 00 IKCIIEPUMEHTAIBHOM JICITEIBHOCTH;
v’ pa3paboTaHHAas/3aMOHEHHAS/BBIMONIHEHHAS ~ CXeMa  XHMHYECKHX v’ pa3paboTaHHBII U PECTABICHHBIN POEKT;

IIPEBPALICHU; v/ pelieHHbIN TecT (POPMTUBHOTO / CYMMATHBHOTO OIL[CHHBAHUSL.

ITo oxoHYaHuM 9-TO KJIacca YHeHUK / ydeHULIa CMOKeT:

" onepuposamsv B Pa3HbIX CUTYAIUAX OOIIECHUS JIeMEHTaMU XUMUYECKOTO si3bika: [lepuoanueckuit 3akoH, [lepuonnueckas cucrema, OKUCIUTENb U
BOCCTAHOBHUTEIIb, JIEKTPOIIUT, HEAIEKTPOIIUT, SJICKTPOITUTHYECKAST TUCCOIMALINS, CUIIBHBIIN/CITA0bIi AIEKTPOJIUT, HOHHBIC PEaKIlui, MOHHOE YpaBHEHHE
(mosHOE M COKpAIIeHHOE), MEIOYHON MEeTal, CIUIaB, KOppo3usi, aMpOTEepHOCTh, MUHEpAIIbHOE yI00OpeHHe, MHIeBas 100aBKa, MOJSIPHbBIH 00beM,
rajioreH, aJicopOIus, OpraHndeckue COeAMHEHU yriepoia: METaH, MPomaH, OyTaH, STUIOBBIN CIIUPT, YKCYCHAS KMCIIOTA, MOJIUATUIICH, KayuyK;

" oXapaxkmepuzo8ams B CPAaBHEHUN: XUMUYECKHE dJIEMEHTBI, IPOCTHIE BEIIECTBA M COCTUHEHHUS MO TIOJIOKESHUIO HJIEMEHTOB B Ileproamueckoii cucreme;
METaJIJIbl U HEMETAJUIbI, 110 AITOPUTMY: TToJioxkeHue B [leproandeckoit cucreme, 6MoI0ruueckas poiib, paclpocTpaHeHue B mpupoae, Gu3nyeckue,
XUMHUYECKHE CBOMCTBA, MOJIydeHHEe, IPUMEHEHNE, COeTMHEHHS C TIPAKTUIECKUM 3HAUCHUEM;

" MO0enuposams:

- C TOMOUIBIO0 XUMHUYECKUX YPABHEHHH 3JEKTPOIUTUYECKYIO TUCCOIMAIIMIO CUIIBHBIX KUCIOT, IIEI0Ye U CPeIHUX COJIEi;
- C TIOMOIIBIO MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI: pEakIii HOHHOTO 00MEHA; PeaKIiy, XapaKTePU3YIOIHe XUMUYECKIE CBOMCTBA, MTOTyUYeHHE
METaJUIOB U HEMETAJJIOB, COEJMHEHU METaJIOB U HEMETAJIJIOB, TEHETUYECKYIO CBSI3b METAJUIOB M UX COCTUHEHUI, HEMETAJUIOB U UX COCTUHEHUH;

" pewams:

- [0 XUMHYECKUM YPAaBHEHHSIM TS BEIYMCIICHHS KOJTMYECTBA BelecTBa/ Macchl/00beMa BeliecTBa, 3Hast KonuecTBo/ Maccy/ 00beM Ipyroro BEmeCcTBa;
- 3aJ1a4H, CBsI3aHHbIE CO CBOIICTBaMHU, MOJIyY€HHEM, IPUMEHEHUEM METAIJIOB / HEMETAIJIOB U MX CO€AMHEHUH ¢ MPAaKTUYeCKUM 3HAUEHUEM;

" 00bACHAMb TIEPUOJMUECKOE N3MEHEHHE METAJUIMIECKUX/HEMETAITMUECKUX cBOMCTB arieMeHToB I-111 mepronoB Ha ocHoBe [leproamueckoro 3akoHa;

" onpedensmb NOHBI, IPUCYTCTBYIOLIUE B pACTBOpaX / MpenapaTax, UCIOJIb3yeMbIX B IOBCEAHEBHOM KU3HHU, HA OCHOBAaHUHU 3TUKETKHU MPOJIYKTa;

- Uccne008ams IKCnepUMenmanbHo, Co0I0Aas NpaBruia TEXHUKN 0€30MaCHOCTHU: YCIOBHUS OCYILIECTBICHUS peakiii HOHHOT0 0OMeHa; peaKkIuu
uAeHTU(UKAIIMY HOHOB, okcua yriaepoza (IV); cBolicTBa MeTalljioB/ HEMETAUIOB U MX COETUHEHUI;

- paspabomams u npeocmagums CaMOCTOSATEIIHHO UITH COTPYAHUYAS B KOMaH e/TpyIIIe TBOPUSCKUI MPOCKT O 3HAYCHHU: XUMUH; [leproquaeckoro
3akoHa u [lepronnveckoil cucTeMbl; pacTBOPax, PEaKIMsIX HOHHOTO OOMEHa, CIIaBOB, METAJUIOB, HEMETAJUIOB, UX COCIMHEHHU B )KU3HU YEJIOBEKa,

" chopmynupoeams IEPCOHATLHBIC BBIBOJIBI O MIPAKTHYECKOW MOJTh3€ pPEaKIuii HOHHOTO 0OMEHa, XUMHUYECKIX BEIIECTB M BYKHOCTH UX U3YUCHHS.

nposenan npeodnadarouiue chHopmupoeantvle OMHOUEHUA U UEHHOCIU:

KOppeKTHOCTB n OTKpI)ITOCTI) B HpI/IMeHeHI/II/I XUMHNYECKOTI'O sI3BbIKAa,

JTHOOOMBITCTBO U KPEATUBHOCTH MPHU XaPaKTEPUCTUKE XUMHUYECKHUX BEIIECTB U MPOIIECCOB;
HACTOWYUBOCTh U OTBETCTBEHHOCTH B MPUHSATHH PEIICHUN MTPU PEIICHUH 3a]a4;
CO3HATEIHLHOCTH B COOJIIOICHUHN TIPABUJI JIMYHON M OOIIIECTBEHHOM 0€30MacHOCTH;
OTBETCTBEHHOCTH 32 JINYHOE 3JI0POBBE M 3a00Ty 00 OKpYXKAroIIei cpelie.

VVVVYYVY
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V. Metoauueckue peKOMeHAalMH ISl IPenoiaBaHusA-00yYeHUsI-OlleHUBAHUS

CucTteMHBbIM NOIXOA SABISETCS OCHOBOM Aisl pazpaboTku/mpoexktupoBanus Kyppupynyma mno
XMMHUH, TIO3TOMY i1 3((PEKTUBHOTO BHEAPEHHS 3TOTO KYPPUKYJIYMHOTO JOKyMeHTa TpeOyercs
of1ee BUJeHHE 00pa30BaTEIbHOIO MIPOLecca ¢ €AUHBIM MTOAX0/0M 10 BCEH KOHLENTYalnbHOM ocu:
IIPOEKTUPOBaHKE-PEANTN3ALINA-0LICHUBAaHUE—KOPPEKTUPOBaHUE. B 3TOM KOHTEKCTE IpernojaBaHue-
00yueHHE-OLICHUBAHUE pAacCMaTPUBACTCsl KaK €IMHOE MeNoe, 3TH Tpu JeiicTBus/mporecca
JOMONHSIOT JAPYT JApyra, OXBaThiBas, TaKUM 0OOpa3oM, BCIO MO3HABATEIbHYIO U (DOPMUPYIOIIYIO
JesTeNbHOCTh. YuuTes OyayT pa3pabaThiBaTh JOJITOCPOYHBIE U KPATKOCPOUYHBIE JIHJIAKTUYECKHE
IIPOEKTHI B COOTBETCTBUM C KYPPUKYIYMOM I10 XUMHH U pa3paboTaHHBIMU ruaamu. JloirocpouHoe
IUJIAKTUYECKOE TIAHMPOBAHUE MIPEIosaraeT NepclneKTHBHOE BUIEHUE IIPOLIECCOB MpenoJaBaHus -
00y4YeHHSA-OLICHUBAHKUSI XUMHUU C YYE€TOM KOPPEISIHMU CIEeHU(PUIECKUX KOMIICTECHIUH, €IMHUIL
KOMIIETEHINH, €IMHUI] COAEPIKAaHUsA, TUIAKTHYECKUX cTpateruil. [IpernonaBaTenu MOryT U3MEHSTh
MOCTIeIOBATEIBHOCTh TEM B IPOLECCE MPENoAaBaHUA-00yUCHUA-OLECHUBAHUSA, HO HEOO0XOIUMO
IPUHUMATh BO BHUMAaHHUE COOTBETCTBHE MX MOCIEA0BATEIbHOCTH BHYTPEHHEH JIOTUKE MpeaAMeTa U
YUUTBIBATh CTICUGUKY GOPMUPOBAHHS COOTBETCTBYIOIINX KOMITETCHIIUH.

B nponecce pa3paboTku/BeiOOpa TMAAKTUYECKUX CTPATETUI B XUMUM HEOOXOAUMO YUUTHIBATH,
YTO KOMIIETCHIIMM YYaIIUXCsl BKJIIOYAIOT B ceOs HE TOJBKO KOTHUTHUBHBIE U OIEPALMOHHO-
TEXHUYECKHE KOMIIOHEHTBI, HO TaK)K€ MOTHBALIMOHHBIE, ’TUYECKHE, COLMANIbHBIE U TIOBEACHYECKHE,
XapaKTepHbIE JUISl KaKIOr0 YYEHHMKAa B OTAEJIBHOCTHU, IO3TOMY OYEHb BaXXEH U ICHUXOJOTMYECKHM
acrekT o0pa3oBaTeNbHBIX MOAX0A0B. CyllecTBEeHHbIMU (DaKTOpaMHM CO3JaHUs OJIaronpusTHON
Cpelbl 11l 00y4EeHMs U OLICHUBAHUSI YUEHUKOB B 00pa30BaTEIbHOM IIPOLIECCE IO XUMUHU SIBISIFOTCS
UHAMBUAyanu3auus,  AuddepeHunanus, — UccieAOBaHUE,  KOMMYHUKALUs,  MOTHBALMA,
npobiemMaTu3anus, COTPYAHHUYECTBO, CaMOOLIEHUBaHUE, TBOPYECTBO, IIPUMEHEHNE
uH()OpMAMOHHBIX / HUPPOBBIX TEXHOJIOTHIA.

Crnenudura QopMupoBaHHsT KOMIETCHIUH IO XHUMHH OIPENENSeTCS IMPHUMEHEHHEM
XMMHUYECKOT0 JKCHepUMeHTa B (opMe MpakTHYecKUX paldoT, 1a0OpaTOpHBIX ONBITOB U
JIEMOHCTPALIMOHHBIX AKCHepUMeHTOB. [Ipornecc oOyueHus OyneT peann3oBaH B OCHOBHOM 4epe3
BOBJICUCHUE YYALIUXCS B HKCHEPUMEHTAIbHYIO JESATEIbHOCTh I10 HCCIIEAOBAHUIO XUMHUYECKUX
BEILIECTB, PEaKIMH, IMPOBEIECHUE pPEANbHBIX U LU(POBBIX AIKCHEPUMEHTOB, pPELICHHE 3aJad C
IPUMEHEHHEM XMMHUYECKHUX METOJIOB, yUacCTHE B MEXJIUCIMITIMHAPHBIX MPOEKTaX, HAOII0/IeHHE U
00BSICHEHHE CBOMCTB XMMUYECKUX BEILECTB U SIBJICHUMN, BCTPEUAIOIIUXCS B MOBCEHEBHOMN JKHU3HU.
CuctemaTnueckass HMHTErpalisi XHMHYECKOTO OSKCIEPUMEHTAa B YPOKM XUMHHM  CO3AeT
HeoOXouMBble yCIOBHSL Ui (OPMUPOBAHUS HCCIIEIOBATEIbCKUX KOMIIETEHLIUH YydJalluxcs,
CTUMYJIUPYSI UX MOTHBALIMOHHOE T10JI€, BBI3bIBAs JIOOOMBITCTBO, YAUBICHHE U JKEIaHUE ITO3HABATb.
HeoOxonuMo, 4ToObl 3aJjaHusl 10 MCCIIEOBAaHHUIO BELIECTB M XMMUYECKHMX DPEAKIMH coaepKanu
3HaYMMbI KOHTEKCT M OBUIM CBSA3aHBI C (PAKTUYECKUM OIBITOM M IMOTPEOHOCTSMHU YYEHHKOB.
OOyuenune uepe3 Bompochl aHamuza ([Touemy ...?) m cuutesa (Kak ...?) momoxkeT ydarumcs
co3llaBaTb COOCTBEHHbIE TpejAcTaBieHuss 00 yuyeOHOM wMarepuane. HWuauBuayanuzauus U
muddepeHnnanys y4eOHON JEeATENbHOCTH MO XUMHUU OOECHEeYUT paBHbIE BO3MOXKHOCTH IS
JOCTHIKEHHS yCIiexa U TO3BOJISAT pa3BUBaTh MHIUBUAYAJIbHBIH TBOPUYECKUH MOTEHIMAT B CBOEM
coOcTBEeHHOM TemIie. BupTyanbHble 1a00paTOpUM Aal0T BO3MOKHOCTh UMHUTHPOBATh XUMHUUYECKHE
IpOIECChl C TMOMOIIbI0 AaHMMHUPOBAHHBIX M JWHAMMYECKHX H300pakeHHH, obierdyas H3ydyeHue
y4eOHOro CcoJepXKaHUs MO XHWMHUHU, NpPOBEACHHE (OPMATUBHOTO OLIEHHWBAHHUS, IMPEIOCTABIAIOT
BO3MOKHOCTH JUIsl BBISIBJICHUST NpoOerIoB B mporecce OOy4YeHMs; CIIOCOOCTBYIOT MHTETpaluu
3HAHUU MOCPEACTBOM PEaTU3allii UHAUBUIYAJbHBIX U TPYIIIOBBIX IPOEKTOB.

B npouecce oOyueHuss xumuu ydvaiuecs OyAyT pa3BUBaThb KOMIIETEHIMM OOy4YeHMs depe3
NeSITeNIbHOCTD 110 pa3padOoTKe JIMYHBIX 1€l 00yueHus, IIIaHUPOBAHUIO 00YUEeHUsI MHIUBUyalIbHO
wii B rpynnax. Onupasch Ha JIMYHBIM ONBIT y4YaIIMXCs, CIEAyeT NpeiaraTb UM BOIPOCHI WU
NefcTBUs, KOTOpble OyAyT BOBJIE€KaThb MX B  Mpolecc O0ydeHHs]  MOCPEICTBOM
CaMOCTOSATENLHOTO/yIIpaBIsieMOro (OpMYyJIUPOBAHUS COOTBETCTBYIOIIUX TeMe IIeNel, Waed i
BBINOJIHEHUS] y4eOHBIX 337a4, CAMOOLIEHUBaHMs pa3pabOTaHHBIX MPOIYKTOB OOyuUeHHs] HA OCHOBE
COBMECTHO YCTaHOBJIEHHBIX KPUTEPUEB.
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Kyppukyinym mo AucuumiuHe Xumus Ha OCHOBE KOMIIETCHLMH OPUEHTHPYET MpenojaBaTess
Ha [PUMEHEHHE MpOOJIEMHOIO IOAXOJa B KayecTBE JOMUHUPYIOIIEH CTpaTeruu Ipouecca
ob0yuyenus. Ctparerust mpoOieMaTH3aIMi BKIIOYACT METOJbl MOACTUPOBAHMS, aIrOPUTMH3AIINH,
HAOJIIOACHNUS, ONMMCAHMA, YKCIEPUMEHTA, MCCIEAOBAHMS, MPOCKTUPOBAHMS, JEMOHCTPAILIMH M JIp.
Pemenue 3amad OTHOCHUTCS K HPOAYKTHBHBIM IIpolLecCaM OOYYEHHs, KOTOpble AKTHBU3HPYIOT
yUYaIlUXCsl, CTUMYJUPYIOT  OOHOBJIEHME paHee HNPUOOPETEHHOIO0  OIbITA,  HOOILPSIOT
M300peTaTeNbHOCTh, TOTOBAT K PEHICHUIO JKM3HEHHBIX npobiem. Ilpeanmaraempie 3amaum 1O
CTENIEHU CJIO)KHOCTH JIOJDKHBI COOTBETCTBOBaTh KOTHUTUBHOMY YPOBHIO —Y4alllMXCs; IIO
COJZIEP)KAHUIO — CBSI3aHbl C IPAKTUKOM, >KU3HBIO, MOTUBHUPOBAaTb BHYTPEHHE, OCHOBBIBASACH Ha
MPUBJIICKATEIFHON KOHTEKCTHOH HWH(pOpMAlM{, MMETh IUBEPreHTHBIA XapakTep, MHpeAroyaratb
aHaJIM3 W WHTEPHPETAIMIO TOJYUYEHHBIX pe3ynapTaroB. llpu pemeHun 3amad4 MO XUMHH CIETyeT
yIeniaTh BHMMAaHUE aHAIU3y COJEp)KAHUS, BBIBOJY AaJIrOPUTMOB, OLIEHKE METOJOB pelleHHUs,
(OpMyYIMPOBAHUIO BBIBOAOB; HMCIOJB30BATh METOJbl HAYyYHOTO TO3HaHUS (MpoOJeMaTH3aluIio,
MO/JICIIMPOBAHNE, ATOPUTMHU3ALNIO, HAOIIOICHHE, SKCIIEPUMEHT, a0CTPaKTU3AIUIO, aHAJIN3, CHHTE3,
000011eHe), pa3auuHble y4eOHbIE pecypchbl, BKIouas HUppoBbIe, AN BBIOOpa, 0OpabOTKU U
IPEJCTAaBICHUS XUMUYECKON HH(pOpMalMU. YUEHUKH JOKHBI ObITh OPUEHTUPOBAHBI HAa PELICHHE
NPEUIOKEHHBIX  33/1a4  pasiIuuHbIMH  cnocoOamu. IlpemomaBarenu mpemioxar —ydariuMcs
tTpancaucuuiuinHapusie mpoektel STEM (Science, Technology, Engineering and Mathematics) wu
STEAM (Science, Technology, Engineering, Art and Mathematics), nanpasisist UX B BBITOJHCHHN
y4eOHBIX 3a/laHUH, TOOUIPsIst K COTPYIHUYECTBY, 00ECIICUEHUIO 0OPATHOM CBSI3U U Pa3MBIILICHUSIM
Ha OCHOBe uccienoBanuii. CBoOoma B BbIOOpE cOAEp)KaHUS W MPOOIEMATHKH IMPOEKTOB OyaeT
CTUMYJIUPOBAaTh K OpraHM3allly JESATEeIbHOCTH B IpyNIax WM MHAMBUAYyalbHO. Takum oOpas3oM,
OyZeT JOCTUraThCsi OCHOBHAS LIEJIb 00y4YeHUs! — (POPMHUPOBAHNE YUCHHKA, KOTOPBIA MOXKET U XO4eT
YUUTBCSI HENPEPHIBHO U HE3aBHCHUMO, TO €CTh 00Ja/1aeT KOMIETCHIIUEH YUYUTHCS CaMOCTOSATENBHO,
YTO SIBJIACTCS BAXKHEUIINM (DaKTOpOM MPO(ECCHOHATIBHOTO M COLIMATIBHOIO yCIexXa.

[IpenoaBaTen MOTyT JOMHOJHATH PEKOMEHJOBAaHHBIE CTpaTerMu OOY4YeHHsS HOBBIMH
METOAAaMH, TPOLEAYpPaMH M TEXHUKaMH, HEOOXOAMMBIMH sl (OPMHPOBAHUS KOMIIETECHIIMN
y4aluxcsi, B COOTBETCTBUH ¢ OCOOEHHOCTSIMH TaHHOM TPYMIbI YUaLHXCS.

B oneHunBaHuu y4eOHBIX pPE3y/IbTAaTOB CYIIECTBEHHBIM AaKIEHT CTaBUTCA Ha (hopMaTHBHOE
OLICHUBAHME, KOTOPOE OCYIIECTBISIETCS IOCTE ONPEACTICHHOTO dTama OOy4YeHHs, pPa3TUIHBIMU
croco0amMu, MO3BOJISET MPHHATH MEPHI MO YIYYIICHHUIO, TIOMOTAaeT MOHUTOPHU3HPOBATH y4eOHBIN
nporpecc. GopMbl OILIEHHBAaHUS B Mpolecce 00yuyeHHs] XUMUHU: YCTHOE OLCHMBAHUE, MUCbMEHHOE
OLIEHUBAHHE, PAKTUYECKHE PAOOTHI, CHCTEMAaTHUECKOE HAOIIOACHNE 32 YYAIIUMHUCS Pa3TUIHBIMA
METOJAaM{ TIPW BBINIOJHEHWH HCCIIEOBAHUH, MPOEKTOB, CaMoOOleHHBaHHEe U 1p. Dopmbr
OLICHUBAHMs BBIOMPAIOTCS COOTBETCTBEHHO HAMEUEHHBIM MLEIsIM M chenuduke ydeOHOro
MaTepuaia. BaXxHO NpUMEHSTH 3aJjaHMs, MHTETPUPYIOIIME 3HAHMS U3 Pa3HbIX pPa3JesioB Kypca
XMMHW, a TaKKe CHCTEeMaThyeckoe (OpMHpPOBaHWE HABHIKOB ydYalUXcs MO0 padore ¢
MHCTPYMEHTAMU OLIEHUBaHMsA. paOouyue JHMCTHI/KApTOYKU JUISI XapaKTEPUCTHKU XUMHUYECKUX
BEIECTB/TIPOIIECCOB, /S HMCCIEAOBAaHMS XHMHYECKMX IPOLIECCOB, IMPOEKTHI,  TaOIHIIbI
(bUKCHPOBaHMS MPOTpecca yyYalluxcsi, TBOPUYECKUE pabOThl, TECThI (C KOMIUICKCHBIMH 3aJaHUSMH,
OTKPBITBIMU OTBETaMH, OPHEHTHPOBAHHBIC HA ONPE/ICICHHBIC KOMIICTECHIINH).

B ydeGHOM mpolecce MO XUMHMHU PEKOMEHAYETCS YCTaHaBIMBATh CBSI3M C JAPYTUMH
OUCHUIUIMHAMU: OHosoruen, gpusukoii, reorpadueit, nHGpopmMaTukon, MaTEMaTUKONW, SKOHOMUKOH,
pa3BUTHEM IMYHOCTH. PeKOMEHIyeTcs pa3BHBATh KIFOUYEBBIE/TPAaHCBEpCAbHBIC KOMIIETCHIIUH,
TakMe Kak: COOJIIOJICHHE JIMYHOM TUTHEHBI/TIPUHLUIIOB 3/I0pPOBOTO IMHUTAHMs, 3HAHHE METOJIOB
OKa3aHMs NEpPBOM MOMOIIM NPU HHTOKCHKAIMK PA3IUYHBIMU BEIECTBAMHU, CIIOCOOOB TYIICHHUS
MOYKapoB, TPUHATHE OTBETCTBEHHOCTH, MEXKYJIbTYpHOE oOIIeHue. Ponb yuurtens sBisieTcs
pelaronieil B KOppesisaluu Lejded OIeHUBaHUsS C pe3yJbTaTaMu o0ydeHus A (GOpMHUPOBAHUS
OOBEKTUBHOTO NPEICTABICHUS YYaIMXCS O COOCTBEHHBIX KOMIIETEHIIMAX M UX OPHUEHTAllUH Ha
yeriex. OleHWBaHWE, OCHOBAaHHOE Ha KPUTEPUW YCICITHOCTH, SBISICTCS YCIOBHEM KauecTBa
00pa30oBaTENBHOIO MPOLIECCa, 3aBUCALIMM OT KayecTBa MPO(eCcCHOHANBHOM MOATOTOBKH, KayecTBa
METOIOB U CPEJICTB MPEMNOAaBaHusA-00yUeHHS, CIIOcO0a OpraHU3ally 3aHATUHA U B3aUMOOTHOIICHUN
YUUTEINb-YICHUK, 3PPEKTUBHOCTH YU€OHO-METOINUECKUX MATEPUAIIOB H T. [I.
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