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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma no xumuu Juist o0ydaronmxcs 9 kiacca cocraBieHa Ha ocHoBe TpeGoBaHui K
pe3ynbTaTaM OCBOSHMS OCHOBHON 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMUs,
npeacraBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOIO OOLIEro
00pa3oBaHusL, C yUETOM pacipenerIEHHbIX 10 KIaccaM IPOBEPIEMbIX TPeOOBaHUIl K pe3yIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTebHOI IPorpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBIICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE TI0 XMUMUH, a TaKKe Ha OCHOBE [IpumMepHON porpaMMel
BOCIUTaHMsI 00y4YaIOLIUXCsl IPH [10JIy4€HHUH OCHOBHOI'O 00111ero oopazoBanus u ¢ yuétoM Konuenmuu
MperoiaBaHus y4eOHOTo npeMeTa « XUMHUs» B 00pa30BaTeNIbHBIX OpraHu3anusx Poccuiickoit
®enepanuy, pealu3yoLUMX OCHOBHbIE 0011e00pa3oBarenbHble IporpaMmMsl (yTB. Pemenunem Komnernn
Munnpocsemienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxnan yuebHoro mpenmMera « XuMUs» B IOCTHIKEHHUE IIeJIell OCHOBHOTO 00111ero o0pa3oBaHus 00yCI0BIeH
BO MHOT'OM 3HaY€HHEM XMMHUYECKOW HAYKU B TIO3HAHUH 3aKOHOB MIPUPOJIbI, B PA3BUTUHU MPOU3BOAUTEIHHBIX
cuJ1 00IIECTBa U CO3JJaHUH HOBOI 0a3bl MAaTepUAIBbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHUE HAa BCE 00JaCTH
YEJIOBEUECKOr0 CYIIECTBOBAHHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTalla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM >KM3HU OOIIECTBA: 3HAHUE XUMUHU CITYKUT OCHOBOM JIs1
(bopMHpOBaHKS MUPOBO33PEHUS UEJIOBEKA, €ro MPEACTaBIEHUI 0 MaTepUaibHOM €JMHCTBE MHPA; BAKHYIO
POJIb UrparoT GopMUpPYEMBbIE XUMHEN MPEACTABICHUS O B3aUMOIIPEBPALIEHUSIX SHEPTUU U 00 SBOJIIOLINU
BEIIIECTB B MPUPO/IE; COBPEMEHHAsI XUMHsI HAallpaBJIeHa Ha pelleHHe II100aIbHBIX MPo0JIeM YCTOWYMBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM 1 3KOJIOTHYECKOl 0€301acHOCTH, IpobiieM
31paBOOXpPAHEHUS.

B YCIIOBUAX BO3pACTAOIICTO 3HAYCHUA XUMUHA B ) KU3HU O6I_I_ICCTB8. CYHICCTBCHHO ITOBBICUJIACH POJIb
XHUMHUYCCKOI'O O6pa3OBaHI/IH. B mnaHe conpann3aiydy OHO SBIISIETCS OJHUM U3 YCJIOBI/Iﬁ (bOpMHpOBaHHH
HUHTCJUICKTA JIMYHOCTH U TAaPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XMMHUYECKHE 3HaHUS HEOOXOUMBI [T IPHOOpETEeHUsT OOLIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIIOIIET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBAaTh B MHOTOOOPa3HOMA
KHU3HU OOLIECTBA, JUIsl OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBbIO
JIPYTUX, K OKpYXKarolen IPpUPOJHOMN cpeie, I TPAMOTHOIO MTOBEAEHUS IIPU UCIIOJIB30BAHUU PA3ITUYHBIX
MaTepUaioB U XUMUYECKHUX BEIIECTB B IOBCEIHEBHOW KU3HHU.

Xummuueckoe 00pa3oBaHuE B OCHOBHOM IIKOJIE SBJSIETCS 6a30BbIM MO OTHOILIEHHUIO K CHCTEME OOIIEero
XMUMHYECKOro oopazoBanus. [109ToOMy Ha COOTBETCTBYIOILIEM €My YPOBHE OHO peallu3yeT MpUcyIre oouemy
XUMHYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCYAapCTBEHHBIE, OOIIIECTBEHHBIE U
WH/IMBUyalbHbIe TOTPEOHOCTH. DTUM OIpEeNsieTcs CyIHOCTh 00IIeH cTpaTernu 00y4eHus, BOCOUTAHUS U
Pa3BUTHS 00YYAIOLINXCS CPEICTBAMH YUEOHOTO MpeMeTa « XUMHUSD.

Nzyuenne npeamera: 1) cnocoOCTBYET peanu3aiui BO3SMOKHOCTEH i CaMOPa3BUTUS U (POPMUPOBAHHUS
KYJBTYPBI IMYHOCTH, €€ 00IIeH 1 PyHKIIMOHATBHOU IPAMOTHOCTH; 2) BHOCHUT BKJIaJ B pOPMUPOBAHUE
MBIIUICHHUS 1 TBOPYECKUX CITOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSATEIBHON YIeOHOH
ACATCIIbBHOCTH, SKCIICPUMCHTAJIbHBIX U UCCIICAOBATCILCKUX YMCHHﬁ, HCO6XO[[I/IMI>IX KaK B HOBCG,Z[HGBHOI\/JI
KM3HH, TaK U B IPOPECCUOHATIBHOMN IEATEIFHOCTH; 3) 3HAKOMHT CO CHeIM(DUKON HaAyIHOTO MBIIUICHHS,
3aKJIa/IBIBACT OCHOBBI IIEJIOCTHOTO B3TJISAIa HA €IMHCTBO TPUPOIBI M YETIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM



3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAaMOTHOCTH MTOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K TIPUPOJIC, K YETOBEKY,
BHOCHT CBOH BKJIaJl B 9KOJIOTUYECKOE 0Opa30BaHKE IIKOJIBHUKOB.

Haspannple HampaBiIeHUs B 00yUYEHUN XUMHUU 00ECTICUNBAIOTCS CIEITUGPUKON CONepKaHUS TIPEMETa,
KOTOpLIﬁ ABJBICTCA NCAArOrM4YCCKU aJallTUPOBAHHBIM OTPAXKCHUCM 6a3zoBoi HAayKH XUMHU HA OHpeI[eJIéHHOM
Jrane e€ pa3BUTHUSA.

Kpr XMMHH OCHOBHOM IIIKOJIBI OPUCHTHPOBAH HA OCBOCHUC O6y‘IaIOH_[I/IMI/IC$I OCHOB HeOpFaHquCKOﬁ
XUMHHU U HCKOTOPBIX MMOHATUH U CBG[[GHI/Iﬁ 00 OTACIBHBIX 00BeKTaxX OpFaHI/I‘{eCKOﬁ XUMHHU.

CtpykTypa cogepxanus npeamera chopMUpPOBaHa HA OCHOBE CUCTEMHOT'0 MOX0/a K €r0 U3y4eHHUIO.
CopepxaHue CKIIaAbIBACTCS U3 CUCTEMBI IIOHATUN O XMMUUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI ITOHATHUM
0 XuMH4ecKoH peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI M0 MPUHIIUITY TOCIEI0BATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MIPEICTABICHUM PA3HOTO YPOBHS: ATOMHO-MOJIEKYJISIPHOTO
y4eHUs KaK OCHOBBI BCETrO €CTeCTBO3HaHuUsA, ypoBHs [lepuoanueckoro 3akona [I. 1. Mennaeneena kak
OCHOBHOT'0 3aKOHa XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, IPEACTaBIECHUIN 00
ANEKTPOIIUTUYECKON JUCCOIIMAIIMH BEIIECTB B pacTBOpax. TeopeTuueckre 3HaHUsl pacCMaTPUBAIOTCS Ha
OCHOBE 3MIIMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCA MTOCIEA0BATEIBHO OT OAHOIO
YPOBHS K JPYTrOMY, BBITONHSS GYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUSA U
BO3MO>KHOCTEH MPAaKTUYECKOTO MPUMEHEHMSI U MTOJIyUEHUS N3yYaeMbIX BELLIECTB.

Takast oprauzamys cogep>kaHus Kypca CIIOCOOCTBYET NMPEACTABICHUIO XMMUYECKON COCTABIIAIONIECH
Hay4YHOH KapTUHBI MHUpa B JIOT'HKe €€ CUCTeMHOM npupoibl. Tem cambiM obecrieunBaeTcss BO3MOKHOCTh
(dbopMHpoBaHUs y 00YUaIOUINXCS IEHHOCTHOTO OTHOILIEHUS! K HAYYHOMY 3HAHUIO U METOJaM I03HaHUs B
Hayke. Ba)KHO Takke 3aMETUTh, YTO OCBOCHHE COAEPIKAHMS Kypca IPOMCXOIUT C IPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: « OKpy»karomuil Mup», «brnonorus. 5—7 xnacce» u «Pusnka. 7 Kmacey.

HEJHN U3YYEHUSA YYEBHOTI'O IPEIMETA «XUMUWUSA»

K nHampaBieHuio nepBoCcTeNneHHON 3HAUMMOCTH MIPHU peain3aiy 00pa3oBaTe/IbHbIX (PyHKINN
npeaMeTa« XuMHUsD TPATUIIMOHHO OTHOCAT (hOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JIEATETLHOCTH YEJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphI. 3a/1a4a MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUA —
BOKHEUINX (hAKTOB, MOHATHN, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUM, TOCTYITHBIX 0000IIIeHUH
MHPOBO33PEHUYECKOr0 XapaKTepa, si3bIka HayKH, 3HAaHUH O HAyYHBIX METO/IaX U3YUYEHHUS BEILIECTB U
XUMUYECKUX PEAKIUH, a TaKKe B (GOPMUPOBAHUH M PA3BUTHU YMEHHUI M CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C TUIAHUPOBAHHUEM, HAOIIOIEHIEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHIEM
MpaBuJI 6€30MacHOTO OOpAIICHHsI C BEIIECTBAMU B TTOBCETHEBHON KU3HM.

Hapsiny ¢ aTiM nenu uzydeHus npeaMera B IporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MPUOPUTETOB B CUCTEME OCHOBHOT'O 00111ero oopazoBanus. Ceroans B 00pa3oBaHHUH 0COO0 3HAUNMON
MpU3HAETCS HAIIPaBJICHHOCTh OOYUYEHMs Ha pa3BUTHE M CaMOPa3BUTHE TUYHOCTH, (popmMupoBaHue eé
MHTEJJIEKTa U 0011ed KynbTypbl. O0ydeHne YMEHHUIO YUUThCS U MPOA0IIKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJTHOM M3 BXKHEHIINX (PYHKINI y4eOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM npH U3YYEHUU MPEIMETa B OCHOBHOH IIIKOJIE JOMUHHPYIOIee 3HaYeHNE PUOOPETH TaKue
LEH, KaK:

(dbopMUpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM TIMYHOCTH, TOTOBOM K caM000pa30BaHUI0, COTPYAHUUYECTBY,
CaMOCTOSITETbHOMY MPUHATHUIO PELICHUH, CTIOCOOHOM aaanTUPOBAThCA K OBICTPO MEHSIOIIKUMCS YCIOBUSIM
KHU3HU;

HAIpPaBJIEHHOCTh 00YYEeHUS Ha CUCTEMAaTUYECKOE MPUOOLICHHE YUalTUXCs K CaMOCTOSTEIbHON



MO3HABATEIBHON JESITETLHOCTH, HAYYHBIM METOJIaM MO3HAHHUS, (POPMHUPYIOITIM MOTHBAIIUIO M Pa3BUTHE
CITOCOOHOCTEH K XHMUMU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIINX MPHUOOPETEHHIO 00YYaIOIIIMMHUCS OTBITa Pa3HOOOpa3HON
JeSITeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHITUH ), IMEIOLITIX
YHHBEPCATbHOE 3HAYCHUE IS PA3JIMYHBIX BUIOB JICATEILHOCTH;

(dopMupoBaHUE YMEHHIA OOBSICHATH M OIICHUBATH SIBJICHUS OKPYXKAFOIIET0 MUPa HA OCHOBAaHUY 3HAHUU U
OTIBITA, TIOJTYYCHHBIX ITPH U3YYCHUH XHUMHU;

(dbopMupoBaHUE Yy 00YYArOIINXCS TYMAHUCTUYCCKUX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH XUMUYECKHX
3HaHUH U BEIPAOOTKH SKOJIOTUYECKH 11EIeCO00pa3HOr0 MOBECHHS B OBITY M TPYAOBOH JIESITEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 37I0POBBS 1 OKPYIKAIOIICH TPUPOTHON CPEJIbI;

pa3BUTHE MOTUBAIMH K 00yUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHSI O0IICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HATIPABICHHOCTH
JabHEHUIIEr0 00y4eHUsI.



COJEPKAHUE YYEBHOI'O ITPEJJMETA

BemecTBO 1 XUMHYecKasi pPeaKuus

Ilepuonnueckuii 3akoH. [lepuoauueckas cucrema xumMmuueckux sneMenToB J[. . MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHUUYECKHUX JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KA,
KaJIBLIUS U UX COCIMHEHUI B COOTBETCTBHUU C MOJIOKEHHEM 3JIeMeHTOB B [lepunoanueckoii cucreme u
CTPOCHUEM HUX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTH CBOWCTB
BEIIECTBA OT THUIA KPUCTAITNYECKON PEIIETKU U BUAa XUMHUUECKON CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTAaHUYECKUX BEIIECTB (MEKAYHAPOIHAS M TPUBUATBHAS).
XUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCA K Pa3JIMUHBIM KJIaCCaM HEOPraHUYECKUX COCMHEHUH,
T€HETUYECKasl CBSI3b HEOPTaHUUECKHUX BEILIECTB.

Knaccudukanus XuMHUYECKUX peaklui o pa3IMyHbIM MIPU3HAKAM (IO YUCIY M COCTaBYy y4acTBYIOIINX B
peaKuu BElIeCTB, 0 TEIIOBOMY 3((EKTy, O U3MEHEHHUIO CTENCHEeH OKUCICHHSI XUMUYECKIX DJIEMEHTOB,
0 00PaTUMOCTH, TI0 YUACTHIO KaTanu3aTopa). JK30- U IHAOTEPMUYECKUE PEaKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue o ckopoctTu XuMuueckoil peakuuu. [lonsarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. [loHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakuusX. [IoHsATHEe 0 XUMUUECKOM PaBHOBECHH.
@DaKTOpHI, BAUSIOUINE HA CKOPOCTh XUMUYECKOM PEaKIIUU U MOJIO0KEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, SJICKTPOHHBINA OaTaHC OKUCIUTENbHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBiIeHUE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUHN C UCTIOJIb30BaHUEM METO 1A
3JIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOIUTUUECKON TUCCOIMAIIUU. DIEKTPOJIUTHI U HE- 3JIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOIMAIIUN BEIIECTB C Pa3TUYHBIMKU BUIAMH XUMHYECKOU CBsI3H. CTENEHb JUCCOIMAIIIH.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakuuu noHHOrO 0OMEHa. Y cOBHS MPOTEKaHUS peakluii HOHHOTO OOMEHa, MOJIHBIE U COKpAIEHHBIC

MOHHBIE ypaBHeHUs peakunii. CBoWCTBa KUCIOT, OCHOBAHUI U COJIeH B CBETE MPeCTaBICHUNA 00
ANEKTpOIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comneil.

XVMMHYECKUH KCIIEPUMEHT: O3HAKOMJIEHUE C MOAEIISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUUECKUX
BEIIECTB — METAJVIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJI0pUAa HATPUS);
UCCIIEIOBAaHHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIiy OT BO3JCHCTBUS pPa3IMUHBIX (PaKTOPOB;
UCCIIEIOBAaHKE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IPOLECCA AUCCOLUAIMM KUCIIOT, IeJI0uel u conen
(BO3MOYKHO HCIT0JIb30BAHHE BUJIEOMATEPHUAIIOB); IPOBE/IEHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKI
NPOTEKaHMs peakluii HOHHOTO oOMeHa (0Opa3oBaHUe 0CajiKa, BbIJICIEHUE ra3a, 00pa3oBaHKE BOJIbI); OIBITOB,
WJUTIOCTPUPYIOUINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakliuu pa3iokKeHus,
COEIMHEHMS); pacllO3HaBaHNE HEOPraHMYECKHUX BEIIECTB C TIOMOIIbIO KAUECTBEHHBIX PEAKIIUI Ha NOHBI;
pellIeHne SKCIepUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 UX COeAMHCHUA

OO01mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTETICHH OKHUCIICHHSI.
Crtpoenue u Gpu3HIECKUEe CBOMCTBA MIPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBHE ¢ METaJUIAMH, HEMETAJIJIaMH, IIeJI09aMHu ). XJ10poBoopoa. CoJissHast KUCIIO0Ta,
XUMHYECKHE CBOMCTBA, MOJy4YeHUE, IPUMEHEHUE. JIeCTBUE XJI0pa U XJIOPOBOAOPOJA HA OPTAHU3M
yesoBeka. BaxkHelmme XJIopuabl U UX HaX0KJIEHHUE B IPUPOJIE.

OO6mas xapakrepucTtrka 31eMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbBIE CTENICHH
OKHCJICHUS.



CtpoeHue u ¢pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPO/Ia U Cepbl. AJNIOTPONHbIE MOAU(UKALINN
KHCJIOPOAa U cepbl. XUMUYECKHe CBOUCTBa cepbl. CepoBOAOPOA, CTPOCHUE, (PU3NUYECKHE U XUMUUECKUE
cBoiicTBa. OKCHUJIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIoTa, Gu3nyecKue u
XMUMHUYECKHE CBOICTBa (00IIMe KaK MPeICTaBUTENS Kilacca KUCIOT U crienrduyeckue). XuMUYecKue
peaKIuu, JIeXKalre B OCHOBE MPOMBIIICHHOTO CIIOoco0a MoryueHust cepHoi kucaoTsl. [Ipumenenune. Conu
CEpHOIl KUCIIOThI, KaYeCTBEHHAsI peakius Ha cyibdaT-uoH. HaxoxxaeHue cepbl U €€ COeIMHEHUN B IPUPO/IE.

XHUMHYECKOE 3arpsi3HEHNE OKPY KAIOILEH CPeibl COEIMHEHUSMHU CEPbI (KUCIOTHBIE 10KIU, 3arpsi3HEHNE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHS.

OO6mmas xapakrepuctuka 31eMeHToB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHHUS.

A30T, pactipocTpaHeHne B Ipupojie, PU3NIeCKUe U XUMUYECKHe CBOCcTBa. KpyroBopoT a3ora B mpupo/ie.
AmMmMuak, ero (pu3NYecKre U XUMUYECKUE CBOWCTBA, TIOTyUYeHUe U npuMeHeHne. Con aMMOHWS, UX
(bu3nyecKre U XUMUYIECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAS
KHCII0Ta, e€ MmoydcHue, (PU3HMIeCKue U XUMUICCKUE CBOMCTBA (00IIHe KaK MPEACTaBUTENS Kiacca KHCIOT U
cnenuduueckue). Mcnonap3oBaHue HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPATbHBIX YA0OPEHUH.
XHUMHAYECKOE 3arpsA3HEeHUE OKPYKAOIIEH CpeIbl COSTMHEHUSAMH a30Ta (KUCIOTHBIC TOXKIH, 3arpsi3HEHUE
BO3/lyXa, MIOYBBI U BOJOEMOB).

dochop, ammorponHbie MogUbUKaKK hocdopa, PU3nIecKre U XUMHIECKHE CBOMCTBA. OKCHT
docdopa(V) u pochopras kuciiora, GU3MIECKHe U XUMHISCKHAE CBOMCTBA, MToJTydeHue. Vcmonp3oBanme
dbocdaToB B KaueCTBE MUHEPATHHBIX YIOOPCHHUH.

O6mmas xapakrepuctuka 31eMeHToB IV A-rpymmbsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCIICHHUS.

Yrnepon, amioTponHbeie MOAU(UKAIINK, pacIpOCTpaHEHHE B IPUPOJE, PU3MUecKre U XUMUUYECKHe
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoae. OKcuasl yriaepojaa, ux Gusndeckue 1 XUMUYECKue
CBOWCTBA, JCHCTBHE HA )KUBBIC OPTAHU3MBI, TIOJydEeHUE U MPUMEHEHHE. DKOJIOTHIECCKHE TPOOIICMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa riao0anbHOTO MOTEIUICHUSI KITMMaTa; TapHUKOBBIN 2P ¢eKT.

VYronbHas KUCIOTa U €€ CONU, UX PU3NUECKUEe U XMMUYECKHE CBOWCTBA, MTOJy4YeHHE U IPUMEHEHHE.
KauecTtBeHHas peakuus Ha kapOoHaT-UOHBL. Mcnonp30BaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[TepBoHayanpHbIe TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHUX yriiepoaa (MeTaH, 9TaH,
STUJICH, alleTUJIeH, 3TAHOJ, TIUIEpUH, YKCYCHas kucioTa). X coctaB u xumudeckoe crpoenue. Ilonstue o
OMOJIOTHYECKH BaYKHBIX BEIIECTBAX: KUPAX, OCIIKaX, YTIEBOAAX — U UX POJIM B )KU3HU YEJIOBEKA.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHWIECKUX COSTNHEHHIA.

Kpewmnuuii, ero puznyeckre 1 XuMHUUECKUE CBOMCTBA, MOTy4YeHUE U TpuMeHeHne. COeTMHEHUsI KpEMHUS B
npupoje. Obume npenacrasiaeHus o6 okcuae kpemMuus(1V) u kpemuueBoi kucinote. CUIMKAThI, UX
WCTIOJIb30BaHUE B OBITY, MEIUITMHE, IPOMBIIIIJICHHOCTH. BaskHel e cTponTebHbIe MaTepHUaIbl: KepaMHKa,
CTEKJIO, [IEeMEHT, OE€TOH, *kene300eToH. [IpobieMbl 6€30MacHOro UCHOIB30BaHUSI CTPOUTEIBHBIX MaTepUAIOB
B IIOBCEHEBHOM KU3HU.

XUMHUECKUH SKCTIEPUMEHT: U3YUeHHE 00pa3li0OB HEOPraHNYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MPOBEJICHUE KaU€CTBEHHBIX PEAKIIMI Ha XJIOPUI-UOHBI U HAOJI0IEHUE MPU3HAKOB UX MPOTEKAHMUS; OIBITHI,
oTpakaromue GU3NIecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COSAMHEHUH (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHUI0B (TAJIOTEHHUIOB); 03HAKOMIICHHE ¢ 00pa3iamMu
cephl U €€ COeMHEHUAMH (BO3MOXKHO UCIIOJIb30BaHUE BUIeOMATEpHalioB); HaOII0AeHUE IpolLiecca
oOyTJMBaHUs caxapa Moj JeiCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI; N3YYEHHE XUMHUECKHUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiny Ha Cylb(aT-uoH U
Ha0II0/IeHUE TTpU3HaKa e€ MPOTeKaHUs; O3HAKOMJICHHE ¢ (PU3MUECKUMU CBOMCTBAMU a30Ta, (hochopa u ux



COCIMHEHHH (BO3MOYKHO UCITOJIb30BAaHNE BUIEOMATEPHAIIOB), 0Opas3amMu a30THBIX U (HOCHOPHBIX
yn00peHuii; noiaydeHue, coOupanue, pacro3HaBaHue U U3y4YeHHE CBOMCTB aMMHUaKa; MPOBECHHUE
KayeCTBEHHBIX PEAKIIMI HAa MOH aMMOHUS U (pocaT-uoH U U3ydeHHe NPU3HAKOB UX MPOTEKaHUS,
B3alMO/JICIICTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO (BO3MOYKHO HCII0JIb30BAHNE
BUJIEOMATEPHAJIOB); U3yUCHHE MOJIeNIeH KPUCTAIUIMUECKUX PELIETOK anmasa, rpaduTta, QyuiepeHa;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM
IIPOTUBOTIa3a; MoIy4eHne, CoOOMpaHue, paclio3HaBaHUE U U3yUYE€HUE CBOMCTB YIJIEKUCIIOrO ra3a; IPOBEACHHE
KayeCTBEHHBIX PEAKIIMHA Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYCHHE IIPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHUE C MPOAYKLMEN CUJIMKATHOM MPOMBIIIJIEHHOCTH; PELLIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110
TeMe«BaxHelInue HeMeTauIbl U UX COSIUHECHUSD.

MeTasiibl M HX COeTUMHEHUS

OO011as XapakTepUCTUKa XUMHUYECKUX AIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX II0JIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux aemeHToB J. . MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTauioB. MeTrayuinueckasi CBA3b U METAJNIMYECKAs] KPUCTAIUIMYECKAs peIIETKA. DIEKTPOXUMUYECKUI Psij
HaNpspKeHUH MeTayioB. @U3NYECKUe U XUMUYECKHE CBOMCTBA MeTa/UI0B. O0111e criocoObl MOTyYeHHUs
MeTayioB. [ToHSATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIC CITOCOOBI 3alTUTHI MX OT Koppo3uu. CIIIaBsl (CTAIb,
YyT'YH, JIOPATIOMUHUHN, OpOH3a) U X MPUMEHEHHUE B OBITY U IPOMBIILICHHOCTH.

[[lenouynbie MeTaIbL: TTONOXKEHUE B [lepronnueckoit cucreMe xumuueckux 3yeMeHToB . . MeHnneneena;
CTPOCHHE UX aTOMOB; HAXOXJICHHE B Ipupoac. PU3nvecKkrue 1 XMMHUYECKUE CBOMCTBA (Ha MpUMepe HATpUs U
kaymst). OKCHIBI U THAPOKCUIBI HATPHUS U Kanus. [I[puMeHeHne MEeN0OYHbIX METa/IOB U UX COCIMHCHHM.

[IlenoyHO3€eMeENBHBIE METAJIBI MArHUHM U KaJIbLUI: TI0JI05KeHue B [lepnonnueckoil cucteMe XuMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKICHHE B Ipupoae. PU3ndecKkue u XMMUYECKUE
CBOMCTBa MarHus U Kayplius. BaxxHeime coequHeHus Kanblus (OKCH, TUIPOKCU, coin). JKECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuit: nonoxenue B [leproanueckoit cucteme xummieckux 3neMenToB 1. M. Menneneesa;
CTpOEHHE aToMa; HaXxOXKJeHHe B pupoze. Puznyeckue 1 XUMUIECKHEe CBONCTBA allfOMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIA U TUAPOKCUA ATFOMUHUSA.

Kenezo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3semeHToB 1. 1. MenneneeBa; ctpoenue
aToMa, HaxXOXJICHUC B ITIPUPO/JC. duznyecKkre U XUMHUYECKHE CBOMCTBA JKene3a. OKCI/II[I)I, THUAPOKCUABI U COJIA
xene3a(ll) u xxeneza(lll), mx coctas, CBOMCTBA U TOJTyYCHHE.

XVAMHUYECKUH SKCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIIJIOB U CIUTABOB, UX (DH3UYCCKUMH
CBOMCTBAMHM; U3yUEHHUE PE3YIHTATOB KOPPO3UH METAIIOB (BO3MOXHO HCIOJIb30BAHHUE BHIEOMATEPHAIIOB),
O0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIAa KAJIBITUS M HATPHUS C BOJOW (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI; MIPOIIECCa TOPEHUS Kelle3a B KHCIOPO/Ie
(BO3MOYKHO HCITOJIb30BAaHHE BUICOMATEPHAIIOB); MPU3HAKOB MTPOTEKAHUS KAYECTBCHHBIX PEaKIIUi HA HOHBI
(Maruus, Kby, aTroMuHus, nuHKa, xkeneza(ll) u xenesa(lll), menu(ll)); Habnronenue u onvucanue
MIPOIIECCOB OKPAIIMBAHMS INITAMEHH HOHAMH HATPHS, KW U KaJIbIH (BO3MOXHO UCIIOJIB30BaHUE
BUJICOMATEPHAIIOB); UCCIIET0BaHNE aM(POTEPHBIX CBOWCTB THAPOKCUAA ATFOMUHUS U TUAPOKCUAA IUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 337134 110 TeMe «BaxHele MeTauibl U 1X COSAMHEHUS.

XuMHs 4 OKpPYsKamoas cpeaa

HoBble MaTepuaibl 1 TEXHOJOTHH. BellecTBa 1 Matepralibl B MOBCEAHEBHOM )KM3HU YEJIOBEKA. XUMUSA U
310poBbe. bezonacHoe uCnoap30BaHue BEIIECTB U XUMUYECKUX peakuuil B ObITy. [lepBast momors npu
XUMHYCCKUX 0KOraxX U OTPpaBJICHUSAX. (OCHOBBI PKOJIOTUYECKOU T'paMOTHOCTH. XHUMHYECKOe 3arpsA3HCHUC
OKpY’Karolen cpeapl (mpenenbHas qonyctumas KoHienTpaus semiects — [1JIK). Poias xumun B pemenun
9KOJIOTUYECKHUX TTPOOIIEM.



[TpupoaHbIe HCTOYHUKH YTIIEBOOPOIOB (YroJb, IPUPOAHBINA ra3, He(Th), IPOIYKTHI HX MEPEpadOTKH, X
POJIb B OBITY W TIPOMBIIIIICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3Y4YCHUE 00pa3I[0B MAaTEPUAIIOB (CTEKIIO, CIUTABBI METAIIIIOB, TIOJMMEPHEIC
MaTrepHuabl).

Me)RleelIMeTHLIe CBA3H

Peannsaunﬂ MCKIIPECAMETHBIX cBsA3eH IIpy U3YUYECHUH XUMHU B 9 xnacce OCYHICCTBIIACTCA YEPE3
HCITIOJIB30BAHHEC KAaK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTI/If/'I, TaK 1 HOHﬂTHﬁ, SABJIIAOINUXCA CUCTCEMHBIMU JIJIs1
OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOT'O LIUKJIA. Peanmauﬂﬂ MCKIIPCAMETHBIX CBs3EH IIpU U3YyUYCHUU
XHMHH B 9 Ki1acce OCYHICCTBJIACTCA Y€PE3 UCITIOJIb30BAHNUE KaK O6H_[I/IX €CTCCTBCHHO-HAYUYHBIX HOHHTHﬁ, TakK 1
HOHHTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU JJIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O IHUKIJIA.

OO01mre ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAy4HbIN (PaKT, THIIOTE3a, 3aKOH, TEOPHS, aHATN3, CHHTE3,
KJIaCCU(UKALIUS, IEPUOUIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJISITUPOBAHUE, U3MEPEHUE, MOJICITh,
SIBIICHUE, ITAPHUKOBBINA d(P(HEKT, TEXHOIOTHSI, MATSPUAIBI.

dwusmka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJI, H30TOIIbI, PaIAOAKTUBHOCTS,
MOJ'IeKy.]Ia, 3HCKTpI/I‘ICCKI/II71 3apsm, HpOBOI[HI/IKI/I, HOJIprOBOI[HI/IKI/I, I[I/IE)J'ICKTpI/IKI/I, (bOTOE)J'IeMeHT, BCIIECTBO,
Te0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, PACTBOP, PACTBOPHUMOCTh, KPHCTAJUIMYECKAs PEIIETKA,
CILTaBbl, PU3NYCCKUC BEIIMYMHBI, CIMHULIBI H3MEPEHHUS, KOCMHUECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3IBI,
Counnne.

buonorus: CI)OTOCI/IHTCI%, JbIXaHUC, 61/100(1)epa, 9KOCUCTCMA, MUHCPAJIbHBIC y,[[06peHI/I${, MUKPOIJICMCHTEI,
MAaKpO3JICMCHTBI, IIMTATCIIbHBIC BCIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJIE3HBIE UCKOTIaeMble, TOILTUBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/I3yquHe XHMHH B 9 Kj1acce HaIlpaBJICHO HAa JOCTUIKCHUC 06y‘-IaIOIJ_II/IMI/ICSI JIMYHOCTHBIX, MCTAIMTPCAMCTHBIX
" NpCAMETHEIX PE3YJIBTATOB OCBOCHUA y‘IC6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMyHOCTHBIE PE3YIBTATEI OCBOCHUS IIPpOIrpaMMbl OCHOBHOI'O O6H.[CFO O6p330BaHI/IH JOCTHUI'alOTCsA B XO/1€
O6y‘-I€HI/ISI XHUMHUHU B CIMHCTBC y‘-IG6HOfI U BOCIIUTATEILHON JEITECILHOCTU OpI‘aHI/I3aLII/II/I B COOTBCTCTBHUHU C
TpaAulMOHHbIMU pOCCHﬁCKHMH COOUOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATBIMU
B O6H.I€CTBC IIpaBHUJIaMH U HOPMAaMH IIOBCACHUA U CHOCO6CTBYIOT ImponeccaM CaMOIIO3HAHUA, CaMOPa3BUTUSA
n conuaim3anu 06yqa10m1/1x051.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

IHaTproTH4YeCKOro BOCIMTAHUSA

1) HEHHOCTHOrO OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEAUIO,
[IOHUMAaHUsI 3HAUEHUSI XUMUYECKON HayKU B KU3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTHU BIIA/IETh
JOCTOBEPHOI MH(pOpMAIMEl 0 NePEOBbIX JOCTUKEHUAX U OTKPBITUAX MUPOBOW U OT€YECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILECTBA;

I'pakmaHCKOr0 BOCIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMax U MpaBujiax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOU, Y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKON U
APYTUX BUJAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-Ie6HI>IX, IMO3HAaBAaTCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘~I€6HI)IX ITPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B TIpoliecce 3TON yueOHOM AesTeIbHOCTH; TOTOBHOCTH
OILICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIGI\/'I C O3 HPAaBCTBCHHBIX U MMPABOBBIX HOPM C
y4€TOM OCO3HAHMsI OCJIEACTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHMSA

3) MHPOBO33pEHUECKUX MPECTABICHUIN O BEIIECTBE U XMMUYECKON peakIiH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOLIMX OCHOBY ISl IOHUMAHUS CYLIIHOCTH Hay4YHOU
KapTUHBI MUPA; IPEJCTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3AUMOCBSA3IX
4eJI0BEKA C MPUPOJHON CPENloil, O poJI XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTE;

4) no3HaBaTeNbHBIX MOTHBOB, HAIPABJIEHHBIX HA MOJy4YE€HUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS Ha0JII0JaeMbIX MPOIIECCOB U SIBICHUM;

5) no3HaBaTenbHON, MHOOPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENTbHON pabOThI ¢ YUeOHBIMHU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUUECKUMHU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 00Y4YEeHHUIO U MO3HAHHIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K
camM000pazoBaHMIO, TPOSKTHON U UCCIIEA0BATENBCKOM AesITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B abHEHIIEM;

®opMHPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HaHUA ICHHOCTH KU3HU, OTBCTCTBCHHOT'O OTHOIICHHA K CBOCMY 3/10POBbIO, YCTAHOBKU Ha
3JI0POBBIil 00pa3 )KU3HU, OCO3HAHUS MTOCIIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHHS
QJIKOTOJI5, HAPKOTHKOB, KyPEHHs ), HEOOXOIUMOCTH COOTIOZICHUS TTPaBuil 0€30MMaCHOCTH TIPH OOPAIICHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY M pEaTbHON YKU3HU;

TpyaoBoro BOCIUTAHUSA
8) uHTepeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccril U Tpyaa pa3IuyHOro poja, yBaxeHHe K TpyLy U



pe3yabTaTaM TPYJIOBOH NESTEITLHOCTH, B TOM YHCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 10 XHUMHUH,
OCO3HAHHOTO BBIOOPA MHINBUAYAIBHON TPAEKTOPUH MPOJOKEHUS 00pa30BaHUsS C YUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIECIITHOM
poeCCHOHATILHOM JIEATSILHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUI; TOTOBHOCTh aJIAITHPOBATHLCS B
npodecCuOHaIBHOM cperie;

IKO0J0rH4ecKoro BOCIIUTAHHS

9) 5KOJIOTUYECKH 11eJ1IeCO00Pa3HOT0 OTHOIICHHS K TPUPOJIE KaK HCTOYHUKY KM3HU Ha 3eMIie, OCHOBE &
CYIIIECTBOBAHMSI, MOHMMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOro o0pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPU3HYECKOMY U TICUXUYECKOMY 37I0pPOBbIO, OCO3HAHMSI IICHHOCTU COOJIIOICHUS
MpaBWJI OE30MMACHOTO TIOBEICHUS IPU PabOTe ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIHsIX, YTPOKAIOIIUX 30POBBIO
W SKU3HH JIIOJICH;

10) cnocoOHOCTH MPUMEHSIThH 3HAHUS, ITOTyYaeMble MPU U3YyUYECHUU XUMUH, JIJIs PEIICHUS 3a71a4, CBI3aHHBIX
C OKpY’Karollel IpUPOTHON Cpe/ioi, MOBBIMIEHUS YPOBHS KOJIOTUYECKON KyIbTYPbl, OCO3HAHUS
r7100aIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U IMyTeH UX PELICHHS TOCPEACTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pe3yJIbTaTOB BIJACIAIOT 3HAUUMbIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
o01IeHayYHbIC TOHATHSA (3aKOH, TEOPHUs, IPUHIIMII, TUIIOTE3a, (PAaKT, cucTeMa, IpoIecc, SKCIIEPUMEHT U Ap.),
KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEIMETax U MO3BOJISIOT Ha OCHOBE 3HaHUI U3
3TUX MPEeIMETOB (OPMHUPOBATH MPECTABIECHUE O LIETOCTHOM HAyUYHOU KapTUHE MUPa, U YHUBEPCAJIbHbIE
yueOHbIe JeiicTBUs (IT03HAaBaTENbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHbIE), KOTOPbIE 00€CIIEUHBAIOT
(hopMHpOBaHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAaHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM
JESTEIIBHOCTH.

MeTaHpeﬂMeTHHG PE3YIbTATEI OCBOCHUA 06p330BaT€HBHOfI IporpamMmal 10 XUMHUHW OTpaAKar0T OBJIAJICHUC
YHUBCPCAJIbHBIMHA ITO3HABATCIIbBHBIMU HeﬁCTBHHMH, B TOM YHUCJIC:

ba30BbIMH J10rH4eCKUMH [1efiCTBUSAMH

1) yMeHreM uCnob30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS PYU OCBOEHUH 3HAHUI: pacKphIBaTh CMbICI
XUMHUYECKUX TOHATUH (BBIAENATH UX XapaKTepHble MPU3HAKY, YCTaHABINBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCTIOJIB30BaTh MOHATHUS JJIs1 OOBSICHEHHSI OTAEIBHBIX ()AaKTOB U SIBJICHUI; BHIOMPATh OCHOBAHUS
U KpUTEPUU JJIs KJIacCU(PHUKAIMU XUMUYECKUX BELIECTB U XUMUUECKHUX PEaKIIHil; yCTaHABIUBATh MPUUUHHO-
CIIEJICTBEHHBIE CBS3H MEXAY 00BEKTaMU U3yUEHUS; CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIyKTHUBHBIE,
JeyKTUBHBIE, [10 AaHAJIOTUH); JI€aTh BHIBOIBI U 3aKIIOUEHNUS;

2) yMEeHHEM MIPUMEHSITh B MPoLiecce MO3HAHMS MTOHATHS (IIPeIMETHBIE U METANpPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIN, UCIOIb3yEMbIE B XUMUHU, TPEOOPA30BHIBATH IMPOKO IPUMEHSIEMBIE B
XUMHH MOJIENIbHBIE MTPE/ICTABICHHS — XUMUYECKHUI 3HAK (CUMBOJI 3JIeMEHTa), XUMHUUYecKas (GopMyia u
YpaBHEHHE XUMHUECKOHN peakllui — MPH PEIICHUN yueOHO-TI03HaBaTeNbHbIX 33/1a4; C yUETOM TUX
MOJEJIBHBIX IPEICTABICHUN BBIABIISTh U XapaKT€PU30BATh CYLIECTBEHHBIE IPU3HAKN U3y4aeMbIX
00BEKTOB— XUMUYECKUX BEIIECTB M XUMUUYECKHX PEAKIIHMil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTHUBOPEYMS B N3YyUAaEMBIX MIPOLIECCaX U SBJICHUSX; IPEUIaraTb KPUTEPUU JJIs
BBISIBJICHHSI TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHil; CAMOCTOATEIBHO BEIOMPATh CIOCO0 pereHus: yueOHoi
3a/1auM (CpaBHUBATh HECKOJIbKO BapUAaHTOB pEIICHMs], BHIOMpaTh HanOoiee MOIXOIAIMINN ¢ YUYETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB);

Ba3oBbIMH HcCIe0BATEIbLCKHMH AelCTBUAMH



3) yMeHHEeM UCHOIb30BaTh OCTAaBJICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHNS, a TAKXKE B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

4) npruoOpeTeHre OMbITa [0 MNIAHUPOBAHUIO, OPTaHU3ALMH U TPOBEJCHUIO YYEHHUECKUX IKCIIEPUMEHTOB:
yMeHHE Ha0II0AaTh 3a XOJI0M IIPOIIECCa, CAMOCTOSTEILHO MPOTHO3UPOBATh €ro pe3ynbTar, GopMyJIMpOBaTh
00001IeHNS ¥ BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICOBAHUS, COCTABIISATH OTYET O
MIPOJIeJIaHHOM paboTe;

Pa6oToii ¢ undgopmanuei

5) ymMeHueM BbIOMpaTh, aHATH3UPOBATH U HHTEPIPETUPOBATH HHPOPMAITUIO PA3ITHYHBIX BUIOB U (hOpM
MPEACTABJICHUS, TOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XUMUUECKOTO
coJiepKaHusl, CIIpaBOYHbIE TOCOOUsI, pecypchl UHTepHEeTa); KpUTUUECKH OLIEHUBATH IPOTUBOPEUUBYIO U
HEJO0CTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHUEM PUMEHSATH PA3JIMYHBIC METO/IBI U 3aMPOCHI MPU TIOUCKE U 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAUMBIX JUIS BBHITIOJHEHUS YU4EOHBIX U TIO3HABATENBHBIX 33124 OTpe-
NeNEHHOTO TUIIA; TPUOOPETEHUE OMBITa B 00JACTH UCIIOJIb30BaHUS HH()OPMALIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTMH, OBJIaJICHUE KYJIbTYpOi aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBHYIO (POpMy Ipe/icTaBiIeHHUs UH(POPMALIUK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXeMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMEHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MpOIEecce YUeOHOM U HCCIeI0BaTeNbCKON AeITeTbHOCTH
MH(OPMALIKIO O BIUSHUU TPOMBIIUIEHHOCTH, CEIBCKOTO XO35HCTBA M TPAHCIIOPTa HAa COCTOSTHUE
OKpYKarolllel MPUPOIHON CPEBI;

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH J€HCTBUSIMU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0O/€ AUajora |/Win AUCKYCCHUH) TI0 CYIIECTBY 00CYX/1aeMOM TeMBI,
(hopMyIUpOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mproOpeTeHue OMbITa MPE3CHTAIIMH PE3YIHTATOB BBHITTOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMU MTO3HABATEILHOM U UCCIIEI0BATENbCKON
JEeSATEILHOCTH MPH PEIICHUH BO3HUKAIOIINX MPo0JIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cykaeHus, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIMHAIIHS COBMECTHBIX IEHCTBUH,
olpeielieHUue KPUTEPUEB 110 OIICHKE KaueCTBa BHITIOJTHECHHON pabOTHI  JIp.);

YHuBepcaabHBIMH PeryJIsSTHBHbIMY 1€ CTBUSIMHU

11) ymMeHHEM CaMOCTOATEILHO OMPEIEIATh IEH IeATeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIHPOBATH U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTD, BRIOMpATh Hanboee
s exTuBHBIC CITOCOOHI pelieHrs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIIATH HIIH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBIOJIHEHUH 33JaHUM C YUYETOM MOTYyUYESHUS
HOBBIX 3HAHUHN 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUAX; OIICHUBATH COOTBETCTBUE TIOJTYYCHHOTO
pe3yibTaTa 3asBICHHON LIETH;

12) ymMeHHEM UCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Mpe/jilaraéMble B yCIIOBUH 3aJaHUH.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe nmpeaMeTHBIX Pe3yIbTaTOB MO0 OCBOCHHUIO 00513aTEILHOTO COIEPKaHUsI, YCTAHOBIICHHOTO JJaHHOM
MpUMEPHON pabodeil MporpaMMoii, BEIACIISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHbBIC 3HAHUS, YMEHUS U
CHOoCcOOBI IeHCTBUH, cienndruueckue A1 MpeIMeTHOW 00IacTi « XUuMUS, BUIBI ACSITEILHOCTH O
MTOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 HHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX U
HOBBIX CUTyalHsIX.



[IpenMeTHBIE pe3yabTaThl MPEICTABICHBI OTPAKAIOT CHOPMHUPOBAHHOCTD Y O0YHAIOIINXCS CIEAYIONIUX
YMEHUM:

1) packpwisamsb cmpici OCHOBHBIX XUMUYECKHUX MOHITHIT: XUMHYECKHHA 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHUOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb
OKHCJICHHS, XUMUYECKas peakus, XUMUUYEeCKasl CBA3b, TEIIOBOM 3(h(eKT peakunu, MoJib, MOJISIPHBIN 00BEM,
PacTBOP; AIEKTPOIUTHI, HEITEKTPOIUTHI, ITEKTPOIUTUYECKAS JUCCOIMALIUS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJln3aTop, XMUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpaTUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHHE, AJJIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUECKasl CBSI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KpUCTAJUIMUECKasl peléTKa,
KOppO3Usl METAJIJIOB, CILIABBI; CKOPOCTh XUMUYECKON peaKkuy, PEAEIbHO JOIyCTUMAas KOHLIEHTPALHs
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1. 1) M IPUMEHSITh 3TU TOHSITHUS
IIPY ONKCAHUHU BEIIECTB U UX MPEeBpAIlECHUil;

3) ucnonvzosames XAMUYECKYIO CUMBOJIMKY ISl COCTABJICHHsI (DOPMYJT BEIIECTB ¥ YPABHCHU I XMMUYECKUX
peaKIuii;

4) onpedensimb BaJCHTHOCTD M CTEIICHb OKMCIICHUS XUMUYECKUX DJIEMEHTOB B COCMHEHHSX PA3IMYHOTO
COCTaBa; MPUHAIJICKHOCTD BEIIECTB K ONPEeIEHHOMY KJIACcCy COeIMHEHHH 1o (opMyiam; BUJL XUMUYECKOM
CBsI3M (KOBaJIEHTHAs, MOHHAs, METAJJINYECKAsl) B HEOPraHUUECKUX COEAMHEHUSIX; 3apsil HOHA 110 XUMUYECKOU
(bopmyIie; xapakTep cpebl B BOJHBIX PACTBOpaX HEOPraHMUECKUX COCAMHEHUH, TUI KPUCTAJUINYECKON
PELIETKU KOHKPETHOIO BELIECTBA,

5) packpvieams cmuicn Tlepuoaudeckoro 3akona JI. M. MenneneeBa u 1eMOHCTPHPOBATh €r0 IOHUMAaHHKE:
OIMCHIBATh U XapaKTepu30BaTh TabauuHyo opmy Ilepnonnyeckoil cucTeMbl XUMHUYECKUX JIEMEHTOB!
pa3nuyaTh NOHATUS «TJaBHas noArpynna (A-rpynmna)» u «mnodouynas noarpynmna (b-rpynmna)», Mansie u
OoJbLIME IEPUO/IbI; COOTHOCUTH 0003HaUEHHsI, KOTOPbIEe HMEIOTCS B IEPUOINYECKOM TabsIuIe, C YUCIOBBIMU
XapaKTepUCTHUKAaMU CTPOCHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3aps siipa, 0011iee Ynucio
3JIEKTPOHOB U PacHpeieNICHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B Mpesienax MajblX MEpUOJI0B U IIIaBHBIX MOATPYIII C
Y4€TOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XUMUYECKUE FJIEMEHTBI; HCOPTrAaHUYECKUE BEIIECTBA; XUMHUCSCKHE Peakiuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIMX B PEAKIIUU BEIIECTB, MO TEMIOBOMY 3 HEKTY, 0 U3MEHEHHUIO CTETIEHEH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzo6ams (ONMCHIBATh) OOIIUE U CTICIIM(PUISCKUE XMMUYECKUE CBOMCTBA MIPOCTHIX M CIOKHBIX
BELIECTB, MTOATBEPK/1as OMMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIIMii;

8) cocmaensime ypaBHEHHS dIICKTPOIUTUUECKON TUCCOIUAIIMN KUCIIOT, MIETOYeH U COJIeit; MOTHbBIC U
COKpaIlléHHbIE YPAaBHEHUS peakIil HOHHOTO 0OMeHa; YpaBHEHUs peakifii, TOATBEP K IA0IINX
CYIIIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH Pa3INUHBIX KJIACCOB;

9) packpwisams cywHOCMb OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIl MOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

10) npoerno3zuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS; BO3MOKHOCTH MTPOTEKAHUSI
XMUMUYECKUX MPEBPALCHNUIN B pa3IMUHBIX YCIOBHSIX;

11) sbruucnsames OTHOCUTENFHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MacChl BEIIECTB; MACCOBYIO JI0JTIO
XMMHYECKOT'0 3JIEMEHTA 10 (GopMyJie COSMHEHNUS; MAaCCOBYIO JOJIO BEUIECTBA B PACTBOPE; MPOBOAUTH
pacu€Thl 10 YPaBHEHUIO XUMUUECKOHN peaKIuu;

12) credosams paBuiIaM NOJTb30BaHUsI XUMHYECKOH MOCYION H JTa00PaTOPHBIM 000PYIOBAHUEM, a TAKKE
IpaBuUiIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU 110 BBIIIOJIHEHUIO JJA0OPATOPHBIX



XUMHUYECKUX OTBITOB IO MOJYUYCHHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTJIEKUCIIOTO ra3a);

13) npoeodums peakuuu, MOATBEPKAAIONINE KaUSeCTBEHHBIH COCTAaB Pa3IMYHbBIX BELIECTB: paclio3HaBaTh
OTBITHBIM TTyTEM XJIOpHUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, Cyiab(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yUYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BELIECTB;

14) npumernsims OCHOBHBIE OTIEPALUH MBICIIUTECIBHOM JCATEIbHOCTH — aHAJIU3 M CUHTE3, CPaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — IS U3y4EHHs CBOICTB
BEIIECTB U XMMHYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYUHbIE METO/Ibl IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBII )






IHOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

KoanuyecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NPaKTHYECK
ue padoTbl

Jara
U3y4YeHUS

[ToBTOpenue. CtpoeHue aToma.
[lepuoauueckuii 3aKoH,
MepUOINYECKasi CHCTEMA
XUMHUYECKHX 3JICMCHTOB

. .MenneneeBa . OCHOBHBIC
KJIACChl HEOPTAHUYECKUX

BEIIIECTB

06.09.2022

CyIIHOCTh OKUCITUTEIIBHO-
BOCCTAHOBUTEIIHLHBIX
peakuuii. OKUCIUTEND.
BoccranoBurens.

08.09.2022

Tennooii 3pdexr
XUMHYECKUX PEaKIUM.

13.09.2022

CKOpOCTh XMMHMUYECKUX
peaxuuil.

15.09.2022

Ilpakmuueckaa paboma
Ne]. VIzydyenue BIUsTHUS
YCJIOBHM MPOBEICHNUS
XMMHMYECKON peaKkUuu Ha e€
CKOpPOCTB.

20.09.2022

O6parumsbie peakuuu. [lonsTre o
XMMHUYECKOM PaBHOBECHH.

22.09.2022




CyurHocTtsb nporecca
AIIEKTPOJIUTHYECKON
JUCCOLIUAIUH.

27.09.2022

DIEeKTPOIMTHYECKAS
IMCCOLHAIIAS KUCIIOT,
OCHOBaHHUH U COJIEH.

29.09.2022

CunbHble U cralble
31eKTposuThl. CTeneHb
JUCCOLIMAIIUY.

04.10.2022

10.

Peakuuu noHHoro ooMeHa.

YcnoBus MPOTEKaHUS PEAKIINN
MOHHOTO OOMeHa.

06.10.2022

11.

I'maponus cosnen.

11.10.2022

12.

Ilpakmuueckan paboma
Ne2. Pentenue
AKCIEPUMEHTAIBHBIX 3a]1a4
o TeMe «CBoiicTBa KUCIIOT,
OCHOBaHUM M coJIeH Kak
AIEKTPOIUTOBY.

13.10.2022

13.

O06001eHne Mo TeMam
«Knaccuduxamms
XUMHUYECKUX peakluui» u
«DIIEKTPOIUTHIECKAS
JUCCOLTAIUS.

18.10.2022

14.

Koumponvnaa paooma Nel
no TeMaM «Knaccudukanus
XUMUYECKUX pPEAKIUN» U
«DNEKTPOIUTUYECKAS
JUCCOLTAIUSY.

20.10.2022

15.

XJIOpOBOAOPO: TTOTYUYECHHE U
CBOICTBA.

25.10.2022




16.

CoigHasa KUCJIoTa 1 €€ COJIH.

27.10.2022

17.

Ilpaxkmuueckasn
paooma Ne3.
[Tonydenue consiHon
KHUCIIOTHI M U3y4YeHHe e
CBOWCTB.

08.11.2022

18.

XapakTepucTuka
KHCJIOPO/Ia U CEPHI.

10.11.2022

19.

CBolicTBa U IPUMEHEHUS CEPBHI.

15.11.2022

20.

CoenuHeHus cepsl:
CEpOBOJIOPO,
CEpPOBOJOPOHAS KHCIIOTA.
Cynbdunpl.

17.11.2022

21.

Oxcun cepsi(1V). Cepuucras
KHUCJIOTa U €€ COJU.

22.11.2022

22,

Oxkcun cepri(VI). Cepnas
KUCI0Ta U €€ COJu.

24.11.2022

23.

Ilpakmuueckana paboma Ned.
Pemenne skcriepuMeHTaNIbHBIX
3azna4 no teme «Kuciaopon u
cepay.

29.11.2022

24,

A30T: puznueckue u
XMMHUYECKHE CBOMCTBA.

01.12.2022

25.

AMMHax.

06.12.2022

26.

Ilpakmuueckaa paboma Nos.
Ilonyuenue ammuaka u
U3Y4YEHUE €r0 CBOMCTB.

08.12.2022




27. Conn aMMOHHS. 13.12.2022
28. A30THAs KUCIIOTA. 15.12.2022
29. Coii a30THOU KUCIOTHI. 20.12.2022




30. | Dochop: puznueckue u 22.12.2022 Y CTHBIH
XHMHUYECKHUE CBOMCTBA. onpoc;
Kpyrosopot ¢ocdopa B
IpUPOIC.

31. | Coequnenus pocdopa: okcua 27.12.2022 VYcTHbIH
(ocdopa (V), pochopuas OIIpoC;
KHCIIOTA U €€ COJIH.

32. | XapakTepHucTHKa yriepona u 29.12.2022 VYcTHbI
KPEMHHS. AJITIOTPOTIHSI OTIpoC;
yriepoja.

33. | XuMHYecKnue CBOMCTBA 10.01.2023 YcTHBIN
yTaepoaa. onpoc;

34. | Okcun yraepona (11). 12.01.2023 VYcrHbiit
VYrapHblii ras. OIIpocC;

35. | Okeup yriepoja 17.01.2023 VCTHEIN
(IV). Yraekuciblii ras. OIpoC;

36. | YronpHas KHCIIOTA U €€ 19.01.2023 YcrHbIT
comu. Kpyrosopor OTIpoc;
yIaepoia B IPUPOJIE.

37. | IIpakmuueckaa paboma Ne6. 24.01.2023 | TIpaktudeckast
[Tonyuenue oxcupna pabota;
yriepona(lV) u
W3Y4YEeHHE €T0 CBOMCTB.

PacnosznaBanue
KapOOHATOB.

38. | KpemHwuit. Okcua KpeMHUSI 26.01.2023 YcrHbIl
(1V). orpoc;

39. | KpemHHeBas KHCIIOTa U 31.01.2023 YcTHBIH
e€ comu. CtekIo. OTIpoC;
IlemeHT.

40. | O0o01IEHNE TI0 TEME 02.02.2023 VCeTHBIN
«HemeTtaminy. OIpoc;

41. | Konmponvnasn 07.02.2023 | KouTtposbHas
padoma Ne2 o pabora;
TeMe

«HemeTauibey.




42. | TlomoxeHne METAUIOB B 09.02.2023 YcTHBIH
MIEPHOIUICCKON CUCTEME OIIpoC;
XUMHUYECKHX djiemeHnToB ..

Menneneesa. O61ue
¢u3nveckre CBOUCTBA
METAJLIOB.

43. | Merasuisl B pUpo/Ie U 14.02.2023 VYcTHbIi
001I1Ee CIIOCOOBI HX OIIpOC;
MOJTyYCHUSI.

44. | OOlmue XUMUYECKHE CBOMCTBA 16.02.2023 Y CTHEBIN
METaJJIOB: PEeaKInu C OIpOocC;
HEMETAJUIAMH, KHCIIOTAMH,
consamu. BoccraHoBUTEIBHBIE
CBOMCTBA METAJIJIOB.

45, | DNeKTpOXUMUYECKUI 21.02.2023 YcTHBIN
P HANIPSOKCHUH OTIpoc;
METAJIIOB

46. | CrinaBbl. 28.02.2023 Y CTHBIN

OTIpoC;
47. | lllenounple MeTaJLIbI. 02.03.2023 |YcTHBII omIpOC;

48. | CoequHEHNS MIETOYHBIX 07.03.2023 VcrHBIN

METAJJIOB OTIpoC;

49. | Marnwii. lllenouno3emenbHbIE 09.03.2023 VeI

METAJIIBI. OTIpoC;

50. | BaxkHel1IMe coeJMHEeHUS 14.03.2023 VeTHBIN

Kaabnus. KEcTKoCThb OIIpOC;
BOJbI.

51. | AmoMuUHUI 16.03.2023 VcerHbIM

OTIpoC;

52. | BaxkHeue coeJMHeHUs 28.03.2023 VeTHbBIH

aJIIOMHUHUA. onpoc;

53. | Keneso. 30.03.2023 VY CTHBIN

OIIpOC;




54.

CoemquHeHust Keje3a U ux
CBOMCTBA:: OKCHUJIBI,
TUAPOKCHIBI U comu sxkene3a(ll
u ).

04.04.2023

Y eTHBIN 01Ipoc;




55. | Ilpakmuueckasa padoma Ne7. 06.04.2023 | TIpakTuueckast
Pemenue padora;
IKCIEPUMEHTAIBHBIX 3aJ1a4 110
Teme «Mertaiuiby.

56. | O600IAOIINK YPOK 10 TEME 11.04.2023 YcTHBIN
«MeTtaniab Ompoc;

57. | KonrponbHast padora Ne3 1o 13.04.2023 | KouTposbHas
TeMe «MeTaJb». pabora;

58. | CTpoeHne opraHuIecKux 18.04.2023 YcTHBIH
BeniectB. ['omonorust u OIpoc;
H30MEpHsL.

59. | TIpenenbHbie 20.04.2023 VYcrHbii
YTIEBOAOPOABI (METaH, OIpoC;
9TaH).

60. | HenpenenbHbie 25.04.2023 YcTHbIi
YIJIEBOIOPOABI (3TUJIEH) OTIpoC;

61. | [Tosiumepsl 27.04.2023 YcTHBIN

OIIpOC;

62. | Kucnopoacomaepkariie 02.05.2023 YcTHBIN
coequHeHus. CupThI KOHTPOJIb;
(MeTaHOII, 3 TaHOI,

TJIMLEPHH).

63. | KapOoHOBbBIE KHCIIOTBI 04.05.2023 YcTHBIH
(YKcycHas Kuciora, OIIpoC;
aMUHOYKCYCHasl KHCIIOTa,

CTEapHHOBAsI U OJICHHOBAs
KUCIOTHI). CiokHBIC A(QUPHI.
buonornuecku BaxxHbIC
BemiecTBa. KUpbl.
64. | YriueBo sl (TJII0K03a). 11.05.2023 VeI
OIIpOC;

65. | benku. XuMHUsi U 3I0POBBE. 16.05.2023 YcTHBIH

Buramunsl. JIekapcTBeHHbIE OIIpoC;

BEIIECTBA.




66. | Xummueckoe 3arps3HEHUE 1 18.05.2023 YcTHbIi
OKPY’KaIOIICeH CPeIbl U €ro OIpoC;
nocnencteus. [IpaBuna
0e30macHOCTH MpU paboTe
CO CpeACTBaMU OBITOBOM
XHMUH.

67. | O6obmatomuiit ypok 1o 1 23.05.2023 Ycrabiit
TeMe «Baxnenmue OIIpOC;
OpPraHUYECKUE COCTUHCHHUSD).

68. | ItoroBast KOHTPOJIbHAS 1 25.05.2023 | KouTposbHas
paboTa 3a Kypc XUMHHU pabora;
OCHOBHOU IIKOJIBI

OBUIEE KOJIMYECTBO YACOB 68 6
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 9 knace/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3marensctBo «lIpocBemenney;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA

M.IO. IN'opkoenko «Iloypounsie pa3paboTku o XxumMmumn», 9 kinacc, M. «Bakoy», 2009 r.

I'apa H.H. Xumus. 3agaunuk ¢ nomouHukoMm. - M.: [Ipocsewienue, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enunbie oOpa3zoBarenbHbie pecypchl ¢ caiita WWw. school-coolection.edu.ru
https://ypok.pd/

http://college.ru/himiya/

http://him.1september.ru



MATEPHUAJBHO-TEXHUYECKOE OBECIIEYHEHHWE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHMUE

1. Cnenuanu3upoBaHHBIN KJacC XUMHH (JTa00OpaHTCKasl, BBITSHKHOM IKad, CrielnaaIn3upOBaHHbBIE CTOJIBI,
JTOCKa).

2. CteHapr:

-«IIepuoanueckas cucteMa XMMUYECKUX 3J1eMeHToB [1.1.

MenneneeBan-«Tabnuma pacCTBOPUMOCTH

-«I3MeHeHrne OKpacKu UHIUKATOPOBY»

-«TexHuka 0e301aCHOCTHY

3. Tabaumsl CTCHIOBBIC

4. Tabmuiel «XuMus», 9 kiacc

5. Xumuueckoe 000py0BaHUE U PEAKTUBBI.

6. [IpoTuBOMOXKapHAast CUTHATU3ALIUS.

HarypanbHble 0OBEKTHI:

Konnexuu MuHepaioB ¥ FOPHbBIX OPOJ;
MerTasioB U CIUIaBOB;

MuHepanbHbIX y100pEHMI;

[TnacTtmacc, Kay4yKoB, BOJIOKOH.

XUMHUECKUE PEAKTHBBI M MAaTEPUAIIBI:

HauOonee yacto ucmonb3yemble :

I)IIpocTsie BemecTBa: Meb, HATPUN ,KAJIBIIMIA, MarHUH, KeJie30, IUHK;

2)okcubl: Meau(||),kanbLus, sxxenesa(|||),Maraus;

3)KUCIIOTHI: CepHast, COJsIHAs, a30THAS;

4)ocHOBaHHUS - TUIPOKCUJIBL: HATPUSL,KabLNsL,25%-HbI BOJHBIA PaCTBOP aMMHUAKa;

5)conu: xyopuabl HaTpus, Meu(||),anroMuHNs, xene3a(|||);HUTpaThl Kanus, HaTpusl, cepedpa; cynbhaTsl
menu(||),xenesa(]|),xemnesa(|||),aMMoHUs; MOTU KaTusi, OpOMU HATPUS,

6)opraHuveckre COeIMHEHHs: 3TaHOJ, YKCYCHAas KUCI0Ta, METHIIOBBIN OpaHKeBblil, (heHOoIpTaNeHH, JTaKMYC.

Xumuyeckas 1abopatopHasi ocy/ia, anmnaparsl U TPUOOPHI:

1)[Ipubops! anst paboThI € razaMu;

2)amnmapathl ¥ IPUOOPHI AJIsl OTIBITOB C TBEPABIMH, KUIKUMHU BEIIECTBAMU;
3)uzMepuTeNbHbIE TPUOOPHI U MPUCTIOCOOIEHUS /1Sl BBIMIOJIHEHUSI OTIBITOB;
4)cTekisiHHAS U JIACTMACCOBas MOCya U MPUCIOCOOIEHUS 1711 POBEACHUS OIIBITOB.

Monenn:
HaGops1 Mmosieneit aToMOB /17151 COCTABJICHHS IIIAPOCTEPKHEBBIX MOJIETICH MOJICKY T,
Kpucrannuueckue pemerku comnei.

VYueOHble TOCOOUS HA IIEYaTHOM OCHOBE:

[Tepuonnueckas cucrema xumuueckux 31ueMeHToB J.M1.MeHneneesa;

Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHM COJICH;

DNEKTPOXUMHUYECKUN Psi/i HAIIPSHDKEHUH METAIINIOB;

AJITOPUTMBI IO XapaKTEPUCTUKE XUMUYECKUX JIEMEHTOB, XUMUYECKUX PEaKLUil, peICHUIO 3a/1a4;
JlugakTryeckre MaTepuaibl: paboure TETpaau Ha MeYaTHON OCHOBE, MHCTPYKITMHU, KAPTOUKH C 3aJaHUSIMU,



TaOJIUIIBL.

DKpaHHO-3BYKOBBIE CPEJICTBA OOYUCHHUS:
OnektpoHHas 6udimoteka «IIpocsemenne». «Xumus. 9 kinacey. MynbrumenuitHoe yaeoHoe mocoodue
HOBOTO 00pa3iia.

YuebHoe AnexkTpoHHOE n3aanue « Xumus (8-11 kimacc). Bupryanbaas
naboparopusi»KomnerorepHsie npesenranuu B popmate Ppt.

OBOPYJOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN

MynsTumMeauanpoexTop.MIHTepakTuBHas A0CKa.






