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HOACHUTEJIBHAA 3AIIUCKA

Pabouast mporpamma mo XMMHUHU JjIs OOydarommxcs 9 kiacca cocTaBiieHa Ha OCHOBe TpeOoBaHUM K
pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTENbHOH MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3zoBaHHA,
npeacTaBieHHbIX B DenepanbHOM roCyJapCcTBEHHOM 00pa3oBaTEbHOM CTaHAapTe OCHOBHOTO OOIIETOo
o0pa3oBaHusl, C Y4ETOM pacrlpenenéHHbIX M0 KiaccaM MpOBEpsieMbIX TpeOOBaHMH K pe3ynbTaTaMm
OCBOCHHUSI OCHOBHOH 00pa3oBaTENbHOW MpPOrpaMMbl OCHOBHOTO 0O0mIero oOpa3oBaHUst W DJIEMEHTOB
coacpKaHus, NpCACTaBJICHHBIX B yHI/IBepCEUIBHOM KOZII/I(bI/IKaTOpe IO XMMHH, a TaKXEC Ha OCHOBC
[TpumepHO#t IporpaMMBbl BOCITUTAHUST O0YUYAIOIINXCS TPH MTOTYYCHUH OCHOBHOTO O0IIero 00pa3oBaHus U
¢ yuérom Konnenuuu npenonaBanusi yueOHOro npeamera « XUMHUs» B 00pa30BaTENbHBIX OPTaHU3AIHIX
Poccuiickoit denepannu, peanu3yonmx OCHOBHbIE 0011e00pazoBaTeNbHbIe TporpaMmebl (YTB. Pemenuem
Komnernn Munnpocsemenns Pocenn, mporokon ot 03.12.2019 N I1K-48H).

OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMHUS»

Britag yueOHoro mnpeamera «XuMHs» B JIOCTHXKEHHE IeJied OCHOBHOIO 00Iero o0pa3oBaHuUs
00yCJIOBJIEH BO MHOIOM 3HAY€HHEM XHMHYECKOH HAyKd B TMO3HAHWH 3aKOHOB MPHUPOJBI, B Pa3BUTHUU
MIPOU3BOIUTEIHHBIX CHJI OOIIECTBA U CO3JaHNN HOBOW 0a3bl MaTepUATHLHON KYIbTYPHI.

XuMus Kak 3JIEMEHT CHCTEMBI €CTeCTBEHHBIX HayK PaclpocTpaHWia CBOE BIMSHUE Ha BCe 00JIACTH
YeJI0OBEYECKOr0 CYIIECTBOBaHMS, 3a/lala HOBOE BHAECHHE MHpA, CTaja HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOIl KyJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM XH3HH OOLIECTBA: 3HAHUE XUMHH CIY)KMT OCHOBOW UIs
(hopMHpOBaHUsI MHPOBO33PEHMs UEIOBEKA, €ro MpeICTaBICHUH O MaTepHaJbHOM €IUHCTBE MUpa;
Ba)XXHYIO POJIb UTPAIOT (hOpMHUpPyEMble XMMHUEH MPeCTaBICHNs O B3aMMOIPEBPAICHUSIX SHEPTHUH U 00
SBOJIIOIMH BEIIECTB B NPHUPOJIE; COBPEMEHHAs XMMHS HAINpaBjieHa Ha pelIeHue III00albHBIX MpodieM
YCTOMYMBOI'O pPa3BUTHSI YEIOBEYECTBA — CHIPbEBOM, PHEPTreTUUECKOM, MHUINEBOM MU 3KOJIOTHYECKOU
0e30MacHOCTH, TPOOJIEM 3IPAaBOOXPAHCHHS.

B ycnoBusx Bo3pacTarollero 3Ha4eHUs XMMHHM B JKHM3HHM OOILECTBA CYILECTBEHHO IOBBICHJIACH POJIb
XMMHYECKOro oOpa3oBaHus. B mmaHe coluanu3alyl OHO SABJSICTCS OOHUM M3 yCIOBUI (OPMHUPOBAHUS
HHTEJJICKTa JTMYHOCTH ¥ TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMeHHOMY YEIOBEKY XMMUYECKHE 3HAHUS HEOOXOMUMBI Il MPHOOPETEHUsT OOIIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBATh B MHOTOOOPa3HOM
XKHU3HH OOILIEeCTBa, Al OCO3HAHUS BAXXHOCTU Pa3yMHOIO OTHOIIEHHS K CBOEMY 3I0POBBIO U 3I0POBBIO
IPYTUX, K OKpY>Karollell IpUpOAHON Cpene, sl TPaMOTHOIO TIOBEIEHHS TP UCTIOJIb30BAaHUN PA3IHYHBIX
MaTepHaOB U XMMUYECKUX BEIIECTB B MIOBCEAHEBHOM JKU3HU.

Xumudeckoe oOpa3oBaHKe B OCHOBHOM IIKOJE SIBJSETCS 0a30BBIM MO OTHOIIEHHUIO K CHCTEME OOIIEero
XUMHYeCKOro oOpa3oBaHus. [103TOMy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO PEaIM3yeT MPHUCYILIHE
o0IIeMy XMMHYECKOMY OOpa30BaHHMIO KJIIOUEBBIE IIEHHOCTH, KOTOPBIE OTPa)KaIOT T'OCYAAapPCTBEHHBIC,
O0ILeCTBEHHBIE ¥ WHANWBUIYaJbHBbIC HMOTPEOHOCTH. DTUM OIPEAEISIETCSl CYLIHOCTh OOLIeH cTpaTteruu
00y4eHUs1, BOCIIUTAHUSA U Pa3BUTHS OOyUYaIOIIUXCS CPEACTBAMH YUEOHOTO MPEIMeETa « X UMHUS».

Wzydenne mnpeamera: 1) cmocoOCTByeT peanu3alid BO3MOXHOCTEH JJIsi CaMOpa3BUTHS U
(hopMHpOBaHUS KyJIbTYpBl JJMYHOCTH, €€ oOmmed 1 (YHKIMOHATBHON I'PaMOTHOCTH; 2) BHOCHT BKJIaJ B
(hopMHpOBaHNE MBILIICHUS U TBOPUYECKHX CIIOCOOHOCTEH IMOIPOCTKOB, HABBIKOB MX CAMOCTOSTEIBHON
Y4eOHOW JIIeATENbHOCTH, 3KCIEPUMEHTAJIBHBIX M HCCIENOBAaTENbCKUX YMEHHUH, HEOOXOIUMBIX Kak
B [TIOBCEIHEBHOHM JKM3HH, TaK U B MPOQECCHOHAIBHON HEATENBHOCTH; 3) 3HAKOMHUT CO CHenr(UKOH
HAy4YHOTO MBIIIICHHUS, 3aKJIAJbIBAET OCHOBBI LIEIOCTHOTO B3MUIAJAa Ha €IWHCTBO IIPUPOABI U UYEIIOBEKa,
SIBJISIETCS] OTBETCTBEHHBIM 3TArloM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH MOJAPOCTKOB; 4)
crocoOcTByeT HOPMHUPOBAHUIO IEHHOCTHOIO OTHOLICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOLIE,
K 4EJIOBEKY, BHOCUT CBOH BKJIaJl B KOJIOTHYECKOE 00pa30BaHUE MIKOIBEHUKOB.

HazBanHble HampaBieHust B 00y4eHUN XMMHU OOECTIEUMBAIOTCA CIEUU(PUKON Colep:KaHus MpeaMeTa,
KOTOpBIA  SIBIAETCS IEJaroruueckd aJanTUPOBAaHHBIM OTpaKeHHEM 0a30BOMl HAayKM XUMHUHM Ha
onpenenéHHOM dTare e€ pa3BUTHSL



Kypc xumum 0CHOBHOHM IIKOJBI OPHEHTHPOBAH HAa OCBOECHHE O0YYAIOIIMMHUCS OCHOB HEOPTaHWYECKOU
XMMUH 1 HEKOTOPBIX TOHATUH U CBEACHUH 00 OTAENBHBIX 00BEKTaX OPraHNnYeCKOW XUMUHU.

CtpykTypa conepkaHHs IpeaMeTa copMUpPOBaHA HA OCHOBE CHCTEMHOIO MOAXO0Ja K €r0 U3y4EHHUIO.
ConepxaHue CKJIaAbIBaeTCs U3 CUCTEMBI HMOHATHUH O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHCTEMBI
MOHATHH O XuUMHUYeCKOH peakuuu. OOe 3TH CHUCTEMBl CTPYKTYPHO OPTraHWU30BaHbl IO MPHHIUILY
[IOCJIEIOBATEIBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEACTABICHUM Pa3HOIO YPOBHSL:
ATOMHO-MOJIEKYJISIPHOI'O YUEHHsI KAK OCHOBBI BCETr0 €CTECTBO3HAaHUs, ypoBHs [lepuoauueckoro 3akoHa /.
N. MenneneeBa kak OCHOBHOI'O 3aKOHa XMMHH, YYEHHMsS O CTPOEHHMHM aToMa M XUMHYECKOM CBA3H,
IpeJCTAaBICHUH 00 3JIEKTPOIUTHYECKOH IUCCOLMAIMU BELIECTB B pacTBOpax. TeopeTHYecKue 3HaHHS
paccMaTpuBalOTCS Ha OCHOBE SMITUPUYECKH IOMYYEHHBIX U OCMBICIEHHBIX (akTOB, Pa3BHBAIOTCS
MOCIEAOBATENBHO OT OJHOTO YPOBHS K JPYTOMY, BBIMONHSS (PYHKIMK OOBSCHEHUS W POTHO3UPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOXKHOCTEN MPAKTHUECKOT'0 MPUMEHEHUS U MOJTy4EHHUS N3y4aeMbIX BEIIECTB.

Taxast opranu3anus coaep:kaHus Kypca CIIOCOOCTBYET IIPEACTaBJICHUIO XUMHUYECKOH COCTaBIISIOIIEN
HAy4YHOW KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOI Mmpupojpl. TeM caMbIM 00ecreunBaeTcsi BO3MOXKHOCTb
(dbopMupoBaHUS y 00y4arOIIUXCSl [IEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HaHUIO U METOJIaM MO3HAHUS B
Hayke. Ba)XHO TaxKe 3aMETUTh, UTO OCBOECHUE COAECPKAHUS Kypca MPOUCXOAUT C IIPUBJICUEHUEM 3HAHUI
13 paHee U3yuYeHHBIX KypcoB: «Okpyxaroumii Mup», «buonorus. 5—7 knacces» n «Pusnka. 7 Kiacey.

HEJIM U3YYEHUS YYEBHOTI'O IIPEJMETA «XUMMU 1>

K HampaBieHWIO TIepBOCTENEHHOW 3HAYMMOCTH TIPH peaju3alud  00pa3oBaTeNbHBIX (QYHKINN
npeaMera «XUMUS» TPAOUIMOHHO OTHOCAT (OPMHpPOBaHME 3HAHWN OCHOB XHUMHUYECKOW HAyKH Kak
00JTacTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTUYECKOH EeITeNbHOCTH YelOBEeKa M KaK OIHOr0 M3
KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada MpeAMeTa COCTOUT B (POPMHPOBAHHH CHCTEMBI XHMHYECKHX
3HAHUH — BaXHEHMMX (HAKTOB, TOHSTHHA, 3aKOHOB M TEOPETUYECKUX TIIONOXKEHUN, TOCTYITHBIX
0000IIeHN T MHPOBO33PEHYECKOr0 XapaKTepa, fA3bIKa HAyKW, 3HAaHWH O HAYYHBIX METOJaX H3Yy4eHHUs
BEIECTB M XUMHMUYECKUX pEakUui, a Takke B (POPMUPOBAHUM M Ppa3BUTHUU YMEHHH M CIIOCOOOB
NeATEIbHOCTH, CBSI3aHHBIX C IIJJAHUPOBAaHUEM, HAONIOJEHHEM M IIPOBEIEHHEM XUMHUYECKOIO
9KCIIEPUMEHTA, COOJIIOIEHHEM NIpaBUII O€3011aCHOI0 OOpalleHHs C BELIECTBAMU B IIOBCEJHEBHON KU3HH.

Hapsany ¢ stum nenu u3ydeHus NpeaMera B IPOrpaMMe YTOYHEHbI M CKOPPEKTHPOBaHBI ¢ Y4ETOM
HOBBIX IIPHOPHTETOB B CHCTEME OCHOBHOTO obmiero ooOpasoBanus. CeromHs B 00pa30oBaHHM 0C000
3HaYMMOM MpPHU3HAETCA HANpPaBIEHHOCTh OOYYEHUS Ha pa3BUTUE U CaMOpPA3BUTHE JIMUHOCTH,
(dhopmupoBanue e€ WHTEIIEKTa U 0o0meld KynbTypel. OOydeHrne YMEHHIO YYUTHCS M MPOJOIDKATH CBOE
00pa3oBaHne CAMOCTOSITENIbHO CTAHOBUTCS OMHOM M3 BaKHEHIINX (PyHKIUH y4EOHBIX IPEAMETOB.

B cBs3u ¢ 3TUM npu M3ydeHHH IpenMera B OCHOBHOW ILIKOJIE JOMHHHPYIOIIEE 3HaUCHHE IMpUuoOpenu
TaKue LN, KakK:

(bopMHUpOBaHHE  MHTENICKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMoOOOpa30BaHMIO,
COTPYIHHYECTBY, CAaMOCTOSATEIBHOMY IPHHATHIO DEIICHHH, CIOCOOHONW amamTUpoBaThCs K OBICTPO
MEHSIOLIMMCS YCIIOBHSM KH3HU;

HaNpaBIEHHOCTh OOyYEHHMs Ha CHCTEMaTHYeCKOe NPUOOIEHHE Y4YaIluxcsi K CaMOCTOSTENIbHON
[I03HABATENbHOM JeATeNbHOCTH, HAYYHbIM METOAAM IO3HAHMS, (OPMUPYIOLIMM MOTHBALMIO U PAa3BUTHE
CIIOCOOHOCTEN K XMMHH;

o0ecrieueHNe YCIOBHHA, CIMOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOYJAIOIIMMUCS OIBITa Pa3HOOOpa3HOM
NEeATEIbHOCTH, TTO3HAHUS U CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHLIMH), NMEIOIINX
YHHMBEPCAIbHOE 3HAUECHHE AT Pa3IMYHbIX BUIOB JCATEIBHOCTH;

(hopMupOBaHNE YMEHUI OOBSACHSITH U OLICHUBATH SIBJICHHUS OKPYXXAIOIEro MUpa Ha OCHOBAHWHU 3HAHHUN
U OIBITA, OTYYEHHBIX IPU U3YUEHUH XUMUH;

(dbopMupoBaHHE y 00y4YaIOIIMXCS T'YMAaHUCTUUYECKUX OTHOLICHUI, MOHMMaHHUS LIEHHOCTH XUMHYECKHX
3HaHUH U1 BRIPAOOTKHM 3KOJIOTHYECKH 11e7eCO00pa3HOro NoBeAeH s B ObITY U TPYIOBOM AEATENBHOCTH B
LENSX COXPaHEHUs CBOETO 3JI0POBBS M OKPYKAIOILEH IPUPOAHON CPebl;

pa3BUTHE MOTHBALMU K OOY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIMTAHHIO HA OCHOBE
YCBOGHHMS OOILEUEIOBEYECKUX LIEHHOCTEH, T'OTOBHOCTHM K OCO3HAHHOMY BBIOOpY Impodumis H
HaNpPaBIECHHOCTHU JajbHEHIIEro 00yJeHus.

COJEPKAHHME YYEBHOT O ITPEJIMETA

BemecTBo n xuMuieckast peakuus



Ilepuognueckuii 3akoH. Ilepumommueckas cucrema xumuueckux »syemeHtoB [ M. Menaeneesa.
CrtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
MIEPUO/IOB, KalMsl, KaJblMsl M HUX COEIUHEHHH B COOTBETCTBHUM C IIOJOKEHHEM OJJIEMEHTOB B
[lepronnyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHne BeliecTBa: BHbl XMMHUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEIIECTBA OT TUIIA KPUCTALIMYECKON PEIIETKA U BUAA XUMHUUYECKOU CBSI3H.

Knaccupukanms ¥ HOMEHKIATypa HEOPraHMYECKMX BEHIECTB (MEXKIyHapomHas M TpHBHUAJbHAs).
XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCSA K Pa3IMYHBIM KjaccaM HEOpraHMYeCKUX COeIMHEeHMI,
TreHEeTHYeCcKasl CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccupukanms XUMHYEeCKMX peakUWid MO0 pa3iuyHbIM TpU3HaKaMm (10 YHCIy | COCTaBy
y4acTBYIOIIUX B pEaKIMW BEUIECTB, MO TEIIOBOMY 3(dexTy, M0 M3MEHEHWIO CTeleHEH OKUCIICHHS
XUMHYECKUX 3JIEMEHTOB, 1O OOpPAaTHMOCTH, IO YYaCTHIO KaTajlu3aropa). DK30- U DHIOTCPMUYECKHUE
peaKIum, TePMOXUMHUYECKHE YPABHEHUSI.

[ousiTHe O ckOpOCTH XMMHUYECKOH peakuuu. [loHsTHE 00 OOPATHUMBIX W HEOOPATHMBIX XMMHYECKHX
peakmusax. IIoHATHE O TOMOTE€HHBIX M TETEPOreHHBIX peakuusx. [IoHsATHe 0 XMMHYECKOM pPaBHOBECHH.
@DaxTOopkI, BIMAIONINE Ha CKOPOCTh XUMUYECKON PEAKIIUU U MON0KEHNE XUMUIECKOTO paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIC peaxiuu, 3JIEKTPOHHBIN OanaHc OKHCITUTEIHHO-
BOCCTAHOBHUTENbHON peakiuu. CocTaBjieHrne ypaBHEHHH OKHCIMTENbHO-BOCCTAHOBUTENBHBIX PEAKIHN C
WCIIOJIb30BaHMEM METO/ia 3JIEKTPOHHOr 0 OajaHca.

Teopus >IEKTPOTUTHYECKON AMCCONMANNN. DJIEKTPOIUTH M HE- AJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHN3M TMCCOIMAINH BEIIECTB C PA3IMYHBIMH BHIAMH XHUMHAYECKOH CBs3H. CTereHb JAUCCOLHAIINH.
CwibHBIE B CITA0BIC JIEKTPOIIUTEI.

Peaxmuu norHOrO0 0OOMeHa. Y CIIOBUS MPOTEKAHUS PEaKIIFi HOHHOTO 0OMEHa, TIOITHBIC U COKpaIIEHHBIC
WOHHBIE ypaBHEHHsS peaknuil. CBOICTBa KHCJIOT, OCHOBaHMH W coJieil B CBET€ MpEACTaBICHUH 00
3NEKTPOIUTHYECKON quicconmanyi. KadecTBeHHBIE peakiiny Ha HOHBI. [IoHsITHE O THApONH3E COoNEl.

XUMUYECKAN IKCTIEPUMEHT: 03HAKOMIIEHHE C MOJIETSIMI KPUCTAIUIMYECKUX PEMIETOK HEOPTaHWYIECKUX
BEIIECTB — METAJJIOB M HeMeTalioB (rpadura M ajimasa), CIOKHBIX BEIISCTB (XJIOpHAAa HATPHS);
WCCIIEJIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOM peaKIWH OT BO3JEHCTBHUS DPA3NUYHBIX (HaKTOPOB;
WCCIIEIOBAHNE DJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIHAIIMNA KUCIOT, IIeoued u
coieid (BOSMOXHO UCIONB30BAHHE BHUACOMATEPHANIOB); TIPOBENEHHE OMBITOB, HWILTIOCTPUPYIOUIIX
MPHU3HAKK TPOTEKAHMs PEaKIMii HOHHOrO oOMeHa (oOpa3oBaHKE OcaJiKa, BBIJIEJICHNE raza, o0pa3oBaHue
BOJIbI); OMBITOB, MJUTIOCTPUPYIOUIMX TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKInid (TOpeHue,
peaKkuM  pas3lIoKEHHs, COCAWHEHWS); pACIO3HABAaHWE HEOPTaHMYECKHMX BEHmECTB C IOMOIIBIO
KaueCTBEHHBIX PEeaKIWii Ha HOHBI; PElIeHNe IKCTIEPUMEHTABFHBIX 3a/1a4.

HemeTanjbl 1 UX coeTUHEHHUS

OOmrasi xapakTepucThKa TrajdoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIE CTEIeHH
okucnenus. CTpoeHne u (U3NIECKUE CBOMCTBA MPOCTHIX BEMIECTB — TaJIOTEHOB. XMMHUYECKHE CBOMCTBA
Ha mpuMepe xjopa (B3anMOACHCTBHE C METaJlZIaMH, HeMeTalTaMu, Ieiodamu). XimopoBogopo. ComsHas
KHCTIOTa, XMMHYECKHE CBOMCTBA, MOJy4YeHHE, NMpuMeHeHue. [lelicTBMe XJiopa W XJIOPOBOAOPOAa Ha
OpTaHM3M YelloBeKa. BaskHelme XI0pruIsl U UX HaXOXKIICHHE B TIPUPOJIE.

OOmas xapakrepuctika d31eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOSHHSI aTOMOB, XapakKTepHBIE
CTETIeH! OKHICIICHHS.

Ctpoenne u (U3HUECKHE CBOWCTBA MPOCTBHIX BEHIECTB — KHCIOPOAA H CEpPBL. AJUTOTPOITHBEIE
Momu(UKaINK KACIOPO/a U Cepbl. XUMHUYECKHe CBOKCTBa cepbl. CepoBOAOPO, CTpOeHHE, GU3NIECKHE U
XUMHUYECKHEe CBOMCTBa. OKCHIBI Cephl KaK MPEACTaBUTENM KHCIOTHBIX OKCHAOB. CepHasl KHCIOTa,
(m3uueckre 1 XMMUYecKne CBOWCTBa (00IIMe Kak MPEACTaBUTENS Kiacca KUCIOT U CIenu(UIecKue).
XWMUYECKHE PEaKIHH, JISKAIIUE B OCHOBE MPOMBINUIEHHOTO CHoco0a MOMYYeHHUS CEPHOW KHCIIOTHI
[Ipumenenue. Conu cepHON KUCIIOTHI, KaUeCTBEHHAs peaknus Ha cynbhar-noH. Haxoxaenne cepol u eé
COCMHEHWH B Tmpupome. XWMHUECKOE 3arps3HEHHE OKPYXKarolleld cpenbl COCAMHEHUSMH CephI
(KUCITOTHBIE TOXKIM, 3aTrpsI3HEHNE BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro IIPeA0TBPAIICHHS.

OOmas xapakTepucTuka 31aeMeHToB VA-Tpymmbl. OCOOSHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETIeHN OKHCIICHHUS.

A30T, pacmpocTpaHeHHe B Ipupoje, (Quandeckue M XUMHUYecKhe CcBoMcTBa. KpyroBopor asora B
npupope. AMMHuaK, ero (U3MYECKMe M XUMHUYECKHE CBOMCTBA, MOJyueHHMEe W mnpumMeneHue. Conu
aMMOHUsI, MX (PU3UYECKUE M XMMHYECKHE CBOWCTBA, NMpUMeHeHue. KadecTBeHHas peakiusi HAa HOHBI
aMMOHUs. A30THasi KUCJIOTa, €€ ToiydeHue, (U3MYECKHMe M XUMHYECKHE CBOHCTBa (0OImMe Kak
MPEJCTaBUTENs Kiacca KHUCIOT W crenududeckue). Mcrmomp3oBaHue HUTPATOB U COJIEH aMMOHHUS B



KayecTBE MUHEPAIBHBIX yIoOpeHHi. XHMMHUYECKOe 3arpsi3HEHHE OKPYXKAIoOLeH Cpeabl COCAMHEHUSIMU
a3oTa (KUCIOTHBIE TOXKIH, 3arpsI3HEHUE BO3/AYyXa, IIOUBBI U BOJOEMOB).

®ocop, amnorporHsie Moaudukanuu ¢ocdopa, (uU3MUEcCKHe W XUMUYECKHEe cBoiicTBa. OKcHI
dhochopa(V) u pochopHas kuciora, puMIeCKUe U XUMUICCKHE CBOWCTBA, MoyyeHue. Mcrnonb3oBanue
¢docdaToB B KaueCcTBE MHUHEPAIBHBIX YAOOPEHUH.

Obmas xapakTtepucTika 37eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
CTCIICHU OKUCJICHUA.

VYraeposa, amioTponHble MOAWGMUKALMK, PACIPOCTPaHEHHE B MpUpOIe, (U3MUECKUEe U XUMHYECKHE
cBoiictBa. Axcop6rus. Kpyrosopor yriepoxga B mpupone. OKcuabl yriepojaa, UX (QHU3UYECKUE U
XUMHNYECKUEC CBOI\/'ICTBa, Z[eﬁCTBPIC Ha JXUBBIC OpPTraHU3MBbI, MOJYYCHHUEC W INPUMCHCHUC. DKOJIOTHYECKH E
npobieMsl, cBs3aHHbIe ¢ okcuaoMm yriepona(IV); rumoresa T100a7MbHOTO TMOTEIUICHUS KJIMMATa;
napHUKOBBI 3¢ddekT. YronpHas kuciaora u e€ coiu, MX (GU3MUECKUE W XHUMHYECKHUE CBOMCTBA,
nojydeHne u npuMeHenne. KadecTBeHHas peakiusi Ha KapOoHAT-HOHBI. Mcnonb3oBaHue KapOOHATOB B
OBITY, MEIMIIHE, TPOMBIIIZICHHOCTH U CEJIbCKOM XO3SHCTBE.

[epBoHavanbHBIE TOHATHSI 00 OPraHUYECKHX BEIECTBAX KAK O COSIMHEHHX yriepoja (MeTaH, TaH,
STHJICH, alleTHIICH, STaHOJ, TIIMIEPUH, YKCYCHasl KUCIoTa). X coctaB M xummuueckoe ctpoeHue. [lonsarue
(0] 6I/IOJ'IOI‘I/I‘ICCKI/I BAXXHBIX BCHICCTBAX: XUPAX, 6CJIKaX, yrieBogax — W HUX POJIM B XKHW3HHU YCIIOBCKA.
MaTepI/IaJ'IBHOC CAUHCTBO OPTaHUYCCKUX 1 HCOPraHNYCCKUX COG):[PIHCHPIﬁ.

KpemHuuii, ero ¢usndeckue W XUMHYECKME CBOWCTBA, MoiydeHWe ¥ mnpumeHeHue. CoelnHeHus
kpemHus B mnpupone. OOmme mnpexacraBieHns o0 okcuiae KpemMHUA(IV) u KpeMHHEBOH KHCIOTE.
CI/IJ'H/IKaTBI, HUX HCIIOJIb30BAHHUE B 6BITy, MCOANIWHE, NPOMBINUICHHOCTH. Baxnenmme CTPOUTEIIbHBIC
MaTepHuaibl: KepaMuka, CTEKII0, IIEMEHT, OeTOH, jkene300eToH. [IpobaemMpr 6€30macHOr0 HCIIOTh30BAHUS
CTPOUTECIILHBIX MaTCpHAJIOB B HOBC@HHCBHOﬁ KHN3HU.

XUMUYECKUHA JKCIEPUMEHT: H3y4eHHe OOpa3loB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJSHOU
KHCJIOTBI; MPOBCACHHUE KaUCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpUO-UOHBI H Ha6J'[IO]IeHI/Ie IIPU3HAKOB HX
MPOTEKAHUS; OMBITHI, OTPAXKArOINKe (HU3NIECKUE U XHMUYECKUE CBOMCTBA TaJIOTEHOB W UX COCIWHCHHH
(BO3MOXKHO HCITOJIb30BaHUE BUICOMATEPUATIOB); O3HAKOMIICHHE ¢ 00pa3IiaMy XJIOPHIOB (TalOT€HUIIOB);
O3HAKOMJIEHHE ¢ 00pa3amMu cepbl U e€ CoequHEeHHMsIMH (BO3MOXKHO HCITONB30BaHUE BHICOMATEPHAIIOB);
HaOJIIO/IeHNEe Tporiecca OOYTTMBaHUS caxapa IMOJA JCHCTBHEM KOHIICHTPHPOBAHHOM CEPHOW KHCIOTHI;
M3y4YeHNE XUMHYECKIX CBONMCTB pa30aBIICHHOW CEpHOM KHUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOM pEeaKIny Ha
cynbdaT-uoH U HabirofeHue Mpu3Haka e€ MPOTEKaHHS;, O3HAKOMJICHWE C (PM3NYECKHMH CBOWCTBAMU
azora, ¢ocopa u UX COeAMHEHHMH (BO3MOXHO HCITOJIb30BAaHUE BHUICOMATEPHUAIIOB), 0Opa3iaMi a30THBIX
n (ocopHBIX ymoOpeHHil; MoITydeHne, coOMpaHUe, paclo3HaBaHWE M H3yUCHHWE CBOMCTB aMMHAaKa;
MPOBEJICHNE KAa4YeCTBEHHBIX PEAKIMii Ha WOH aMMOHUA M (ochaT-HOH W H3ydeHHe NPU3HAKOB HX
MIPOTEKaHUSA, B3aWMMOACHCTBHE KOHIICHTPUPOBAHHONW a30THOW KHCIOTHI ¢ MeApio (BO3MOXKHO
WCIIONB30BaHME BHIEOMATEPHAIIOB); M3yUSHHE MOJETeH KPHCTALUTHYeCKUX PEHI€ToK anMasa, rpadura,
(hymiepena; 03HAKOMIIEHHE C ITPOIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOWCTBOM MPOTHBOTa3a; MoydyeHne, coOnpaHue, paclo3HaBaHUE M U3ydeHHe CBOMCTB YTIIEKHCIOTO
rasa; IpoBelleHHEe KAa4eCTBEHHBIX PeakIuii Ha KapOOHAT- M CHIMKAT-WOHBI U M3y4YeHHE MPU3HAKOB HX
MPOTEKaHUs;  O3HAKOMIIEHME C  TMPOAYKIWEH  CHIMKATHOW  TMPOMBINIICHHOCTH;  pEIIeHHe
JKCIIEPUMEHTANBHBIX 33]1a4 110 TeMe «BakHeie HeMeTaTbl ¥ UX COSAMHEHUSD).

MeTaiibl U X COeTMHEHHS

OOmast xapaKTepUCTUKAa XWMHUYECKHX BJIEMEHTOB — METaJNIOB HAa OCHOBAaHWU WX TOJOXKEHHS B
ITepuonnueckoil cucreme xumuueckux 3neMeHToB [[. . MenaeneeBa u ctpoenust atromoB. CtpoeHue
MeTayuioB. Merayuinyeckasl CBSI3b W MeETaJUIMYEcKas KPUCTaJUTMYecKasi peméTka. DIeKTPOXUMUIECKAN
psan HampsbkeHud MerayuioB. Dusnueckne W XMMHYECKHEe CBOHCTBa MeTawioB. OOmmMe CrocoOsI
mony4deHusi MeTayioB. [IoHsATHE O KOPPO3UM METaNIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH.
CrnaBsl (cTamib, 4yT'yH, JIOPATIOMAHUHN, OpOH3a) U UX MTPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[lemounbie Mertammbl: monoxeHwe B llepmommueckoir cucreMe xmmuuecknx oanementoB . U.
MenneneeBa; cTpoeHHE WX aTOMOB; HaxOXJIeHHe B npupoje. Puznyueckne U XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus u Kanus). OKCHUIBI U THIPOKCUIBI HAaTpus U Kanws. [I[puMeHeHne menoyHbIX METaIOB
U UX COSIUHEHUU.

[lenoyno3emenbHbIE METAJUIBI MarHuid W KanbLuil: mnonoxenue B [lepmoguueckoil cucreme
XxuMudeckux sneMenToB [l. 1. MeHaeneeBa; cTpoeHrnEe UX aTOMOB; HaXOXKAEHUE B pupoae. Pusnueckue
W XMMUYECKHE CBOMCTBA MarHusi M KanbLus. BakHellme coeauHEHHMsS KanbLus (OKCHUJ, TMAPOKCH,
conn). JK€cTkocTk BOABI M CLIOCOOBI €€ YCTpaHEHUSI.



Amomunuii: nonoxenue B Ilepumommueckoil cucremMe xumuueckux aneMmeHTtoB [ . Menneneesa;
CTpOGHHE aTOMa; HaxoXAeHue B mpupone. PU3NUECKHE U XUMHUYECKHE CBOWCTBA aJTIOMUHMSL.
AmdoTepHBIe CBOMCTBA OKCHIA M THIPOKCHA ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepmommueckoit cucreme xumuueckux oieMmeHToB [I. . Menneneesa;
CTpOEHHE aToMa; HaxoxJeHue B mpupopae. dusnueckue u XuMHUEcKHEe cBoWcTBa xkene3a. OKCHIBI,
runpokcusl 1 conn xkene3a(ll) u sxeneza(lll), ux cocra, cBOHCTBaA U MOTy4YCHUE.

XUMHUECKAN DKCIIEPUMEHT: O3HAKOMJICHHE C o0pasllaMH METaIOB W CIUIaBOB, UX (H3NUECKHUMH
CBOWCTBAMH;  HM3y4eHHE  pPE3YyJNbTaTOB  KOPPO3UM  METauIOB  (BO3MOXKHO  HCIOJb30BaHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHAA KajJblUs M HATpUsl C BOJOH (BO3MOXKHO
HCIOIb30BaHNE BUAEOMATEPHAJIOB); UCCIEI0OBaHNE CBOMCTB JKECTKON BOBI; MpOIlecca TOPEHHUs XKere3a B
KHcaopoZie (BO3MOXHO HCIIONIb30BAHME BHAEOMATEPHANIOB); MPU3HAKOB IPOTEKaHHUS KadeCTBEHHBIX
peakuuii Ha WOHBI (MarHus, Kauelws, amoMuHus, tuHKa, xeneza(ll) u sxemesa(Ill), memm(ID));
HaAOJIO/ICHHEe W OINHUCAHWE TMPOIECCOB OKPAllMBAHWS TUIAMEHHM HOHAMU HATPHS, Kaluus M KalbIHs
(BO3MOXKHO WCIIONB30BAHUE BHUACOMATEPHANIOB); HCCieqoBaHUE aM(OTEpHBIX CBOWCTB THIPOKCHIA
ATIOMHUHHS ¥ THAPOKCHA LIMHKA; PEIeHre dKCIIepUMEHTaIbHBIX 3a/a4 1o TeMe «BakHelne MeTanbl
U UX COCIMHEHU».

XuMHS U OKPYKAOLIAA Cpeaa

Hogble maTepransl 1 TeXHOJIOrMU. BeiecTsa 1 MaTepuabl B IOBCEIHEBHOM XKU3HU YEIOBEKA. XUMUS
1 3110pOBhe. be3omacHoe ncmonp30BaHNe BEMIECTB M XMMHUYECKHX peakiuii B ObITy. [lepBas momorns npu
XUMHYECKHX OKOTax W OTpaBieHHUAX. OCHOBBI HKOJOTHYECKOW IPAaMOTHOCTH. XUMHYECKOE 3arpsi3HEHHE
OKpyXaromeil cpeapl (mpenenbHas momyctuMas KoHieHTparus BemectB — [IJIK). Poms xumum B
pEIIeHUH 3KOJIOTHYECKUX MTPOOIIEM.

[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB (YTrollb, MPUPOMHBIN ra3, HePTh), IPOAYKTHI X MepepabOTKH,
WX POJIb B OBITY U TIPOMBIIICHHOCTH.

XUMHUYECKHH OKCIIEPUMEHT: W3ydeHHe 00pas3loB MaTepuasoB (CTEKNIO, CIUIaBbl METaJJIOB,
MOJMMEpPHBIE MaTEPUAIIbI).

MesknpeaMeTHble CBSA3H

Peanuzanus MeXIpeAMETHBIX CBSI3ed IpU H3YyYEHUH XUMHMHM B 9 Kjlacce OCYILECTBIISETCS 4epes
UCIOJIb30BaHKUE KaK OOLIUX €CTECTBEHHO-HAY4YHbIX IOHATUI, TaK U MOHATHUI, SBIAIOIIUXCS CUCTEMHBIMU
JUIA OTHAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOr0 LWKJIA. Peanus3anuss MEXIPEAMETHBIX CBA3CH NpH
U3yYeHHU XMMHH B 9 Kilacce OCYILECTBIIETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX
MIOHSATHMN, TaK Y IOHATUH, SBJISIFOIINXCS CHCTEMHBIMU IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OOmume ecTeCTBEHHO-HAay4YHBIE MOHATHS: HAY4IHbIM (DAKT, TMIIOTE3a, 3aKOH, TEOpPHs, aHAIU3, CUHTE3,
KjaccuuKanys, MepUOIUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOICIMPOBAHUE, W3MEPEHHE, MOIEIb,
SIBJICHUE, TAPHUKOBBIM 3 (KT, TEXHONOTUsI, MaTEpPHaJIb.

®dusuka: MaTepusi, aToOM, JJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIH], H30TONBI, PaJluOaKTHBHOCTB,
MOJIEKYNa, JJEKTPUYECKUI 3apsill, NPOBOJHWUKH, MOIYIPOBOAHUKH, AHUIIEKTPUKH, (HOTOIIEMEHT,
BEILIECTBO, TeJIO, O00BEM, arperaTHoe COCTOSHUE BEIIECTBAa, TIa3, pPacTBOP, pPacTBOPUMOCTb,
KpHUCTaZINYecKas pElETKa, CIUIABbl, (U3MUYECKHE BEIUYMHBI, CGAMHUIBI HM3MEPEHHs, KOCMHUYECKOE
MIPOCTPAHCTBO, MIaHETHI, 3BE3/bI, CONHIIE.

buonorusa:  ¢dorocuHTe3, nmpIXxaHue, Owocdepa, OSKOCHCTEMa, MHUHEpaJbHBIE  yIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE IOPOBL, TOJIE3HBIE HCKOMAEMbIE, TOIUIUBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/I3yquI/Ie XUMUH B 9 Kiacce HAIpaBJICHO Ha HOOCTUIKCHUC O6y‘laI-OI]_IPIMI/ICH JIMYHOCTHBIX,
MCTANPCAMETHBIX U ITPEAMETHBIX PE3YJIbTATOB OCBOCHUA yqe6H0r0 npeamera.

JJMHHOCTHBIE PE3YJIBTATHBI

JInaHOCTHEIC peE3yiabTaTbl OCBOCHUS MPOrpaMMbl OCHOBHOI'O 06]].[61"0 06p330BaHI/I$I JOCTHUTAOTCA B
xXoae 06y‘leHI/I$I XUMHHU B CIAUHCTBC y1{C6H0ﬁ M BOCIHTATCILHOU ACATCIBbHOCTH OpFaHI/I3aLII/II/I B
COOTBCTCTBUHU C TpaaULIMOHHBIMHA pOCCHﬁCKHMH COOUOKYJIBTYPHBIMU W JOYXOBHO-HPABCTBCHHBIMHU



LIEHHOCTSIMHY, TPUHATHIMU B OOINECTBE MPaBUIAMH U HOPMAaMHM IMOBEICHUS U CIOCOOCTBYIOT IpoIeccaM
CaMOITIO3HAHMS, CAMOPA3BUTHUS ¥ COLIMATM3AIIH 00YJaIOIIIXCS.

JIMYHOCTHBIC PE3YIBTATHI OTPAXKAOT CHOPMUPOBAHHOCTh, B TOM YHCIIC B YaCTH:

[aTprnoTH4eCKOro BOCIHUTAHUS

1) IEHHOCTHOTO OTHOIICHUS K OTEUSCTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY M HAyYHOMY
HACJICIVIO, TIOHUMAHMSI 3HAYCHHSI XUMHYECKOW HAYKH B KM3HU COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH
BIIaJIeTh JOCTOBEpHOH MH(QopMalmell o TMepeaoBbIX OCTIKCHUSX M OTKPBITHAX MHUPOBOH H
OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

'paxxnaHCcKOro0 BOCTUTAHUS

2) NpeacCTaBJICHUA O COUHMAJBHBIX HOPpMaXxX W IMpaBHUJIaX MEKINMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHUKATHUBHOM  KOMIIETEHTHOCTH B  OOINEGCTBEHHO IOJIE3HOM, Y4eOHO-UCCIIECI0BATEIbCKOM,
TBOPYECKOW M JPYTUX BUIAX JEITECIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH JEATEILHOCTH
IIprU BBIITOJIHCHHUN y’-le6HBIX, IMMO3HABATCIIbHBIX 3aJia4, BBIIOJIHCHHU XHUMHUYCCKHUX OSKCICPHUMCHTOB,
CO3J1aHUU y‘Ie6HbIX IMPOCKTOB, CTPEMJICHHA K B3aUMOIIOHMMAHWIO U B3aUMOIIOMOIIN B IMPOIECCE STOMU
yqe6H0171 JACATCIIBPHOCTH, T'OTOBHOCTHU OIICHUBATh CBOE MOBEACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C
MMO3UIMH HPAaBCTBECHHLIX W IMTPABOBLIX HOPM C y‘IeTOM OCO3HaHUA HOCJ]C,Z[CTBI/Iﬁ IMOCTYIIKOB;

IleHHOCTH HAYYHOTO MO3HAHUS

3) MHPOBO33PEHYECKUX IMPEJACTABICHUN O BEIIECTBE M XUMHYECKOH PEaKIMH, COOTBETCTBYIOIIMX
COBPEMCHHOMY YPOBHIO pa3BUTUA HAYKU U COCTABJIAIOIINX OCHOBY JJId IIOHUMaHHA CYHIHOCTHU Haquoﬁ
KapTUHBI MUPA, Hpe}lCTaBJ’IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUA MPUPOABLI, B3aMMOCBA3AX
Yyei0BeKa ¢ MPUPOIHON CPEoi, O POJIM XMMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4) IO3HABATCIIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IMOJYYCHUE HOBBIX 3HAHWH T10 XUMHH, HeO6XOIH/IMBIX
JUTs O0BSICHEHUS HAOJI0JaeMbIX ITPOIICCCOB U SIBJICHUH;

5) mo3HaBaTeNbHOW, HWH(POPMAIMOHHON W YHTATENbCKOW KYJNBTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOATENbHON paboTel ¢ Yy4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEPATYpOH, JOCTYITHBIMHU
TEXHUYECKHUMH CPEJICTBAMH WH(POPMAITHOHHBIX TEXHOJIOTHIA;

6) wHTepeca K OOYYEHHI0O W TIO3HAHHIO, JIFOO03HATEIHLHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caMo0o0pa30BaHMIO, TIPOEKTHOM W WCCIENOBATENBCKOW JEATENbHOCTH, K OCO3HAaHHOMY BEIOOpY
HaIpaBIEHHOCTH U YPOBHS 0OyUeHUS B AaTbHEUIIEM;

@®opMHUPOBAHUS KYJbTYPbI 310POBbS

7) oco3HaHMS EHHOCTH JXH3HH, OTBETCTBEHHOTO OTHOIIEHWS K CBOEMY 3J0pOBBIO, YCTAHOBKH Ha
3OPOBBIA 00pa3 KHM3HU, OCO3HAHWS IOCIEICTBUN W HEMPUSATHS BPEIHBIX NPUBBIYEK (YIMOTPEOICHMS
AJIKOTOJISI, HAPKOTHKOB, KypeHHs), HEOOXOMMOCTH COOIIOACHUS TpaBUiI OE30MaCHOCTH MPH O0paIeHnH
C XUMHUYECKMMH BEIIECTBAMU B OBITY U peabHON KI3HH;

TpyaoBOro BOCUTAHUS

8) nHTEepeca K MPaKTHYECKOMY M3YUEHUIO Mpodeccril i Tpyia pa3imdHOro pofa, YBaXeHne K Tpydy U
pe3yabTaTaM TPYAOBOM MEITETHHOCTH, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAaHWH 110
XIUMHH, OCO3HAHHOTO BBIOOpa WHAWBHIYATHHOH TPAGKTOPHH MPONOIDKEHHS OOpa30BaHUA C YUETOM
JUYHOCTHBIX WHTEPECOB W CIHOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH;
ycrentHod TpodeCCHOHANBHOW NEITETbHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHHIA; TOTOBHOCTB
aJanTHPOBATHCS B MPO(ECCHOHANBHON cpere;

IK0JI0IrMYeCKOro BOCIIUTAHUS

9) PKOMOTHYECKH IEIecCO00Pa3HOr0 OTHOMIEHHUS K MPHUPO/E KaK UCTOYHHKY KM3HU Ha 3eMyie, OCHOBE
e€ CyIIecTBOBaHWMs, MOHUMAaHUs IIEHHOCTH 370POBOTO M 0Oe30macHOro odpasa KM3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (H3UYECKOMY W TICHXHYECKOMY 3JIOPOBBIO, OCO3HAHUS IICHHOCTH
cOONfO/IeHNsT TIpaBWJI OE30MacHOTO MOBEAEHUS IMpH paboTe C BEIIeCTBAMH, a TAaKKE€ B CHUTYaIlHsX,
YTPOXKAIOIIHX 3/IOPOBBIO U KU3HU JOJICH;

10) criocoOHOCTM TIPUMEHATH 3HAHWS, TONyYaeMble MPH H3yYEHHH XHMHWH, JJIs PelIeHHs 3ajad,
CBSI3aHHBIX C OKpYXalolled MNPHUPOTHONW CpeIod, TOBBIMICHHUS YPOBHS JKOJOTHYECKOH KYIbTYpHI,
OCO3HAHUS TIOOAIBHOTO XapakTepa JKOJIOTUYECKHUX MpoOIeM W IyTed WX peIIeHUs MOCPEeICTBOM
METOJIOB XUMUH;

11) 2KOJOrMYECKOrO  MBINUICHUS, YMEHHS PYKOBOJCTBOBATHCS WM B  IO3HABATENBHOM,
KOMMYHUKATUBHOW U COITUATBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrase MCTAIIPCAMCETHBIX PC3YJIbTATOB BBIACIAKOT 3HAUYUMBIC JIA (bOpMI/IpOBaHI/Iﬂ MUPOBO33PCHUA
06H.IeHay‘IHLI€ IIOHATHA (3aKOH, TCOpH, NPUHIIUII, TUIIOTC3a, (l)aKT, CUCTEMaA, ITPOHECC, SKCIICPUMCHT U



Ip.), KOTOpBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeIMeTax M MO3BOJISIIOT Ha OCHOBE
3HaHUHM M3 3THX MpeAMETOB (OPMHUPOBATH MPEACTABICHHE O IEJIOCTHOM HAy4YHOW KapTUHE MHpa, H
YHUBEpCaJIbHbIC YueOHble ACUCTBHA (TTO3HABAaTENbHbIC, KOMMYHHUKATUBHBIC, PETYISATHBHBIE), KOTOpHIE
obecrieunBaloT (POPMUPOBAHHUE TOTOBHOCTH K CaMOCTOSTELHOMY IUIAHMPOBAHHIO M OCYILECTBIICHUIO
yueOHOHN e TeTbHOCTH.

MeranpeaMeTHbIE PE3yNbTaThl OCBOGHUS 00pa3oBaTEIbHON MPOrpaMMbl 10 XHUMHU OTPaKAIOT
OBJIaJICHN € YHUBEPCAJIbHBIMU TIO3HABATENbHBIMH IEHCTBUAMHU, B TOM YHCJIE:

ba3zoBpIMH JTOrHYecKMMH el CTBUSIMHU

1) yMeHHeM HCHOIb30BaTh MPHUEMBI JIOTMUECKOIO MBIIUIEHHUS NMPH OCBOEHHHM 3HAHHUN: pacKpbIBaTh
CMBICIT XUMHUYECKHX IOHATHH (BBIIENATh UX XapaKTepHble MpPHU3HAKH, YCTAHABIMBATh B3aUMOCBS3b
C IPYTUMH TIOHATHSIMH), WCIIONB30BATh MOHSATHS ISl OOBSCHEHHUS OTIACNbHBIX (DAaKTOB W SIBIICHHMIA;
BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KNacCH(PUKANH XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEAKIIHIA;
yCTaHABIIMBATh MPHUYUHHO-CICACTBEHHBIE CBSI3U MEXJY OOBEKTaMH H3YYEHHS; CTPOUTH JIOTUYECKHE
paccyxneHus (HHAYKTUBHBIE, eTyKTUBHbIE, 10 AaHAJIOTHH); eTaTh BHIBOJBI U 3aKJIIOYEHHUS;

2) yMeHHEM MpPHUMEHATh B TMpOLIECCe IIO3HAHMS TOHATUS (IIPEOIMETHbIE U METAIpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCTIONb3yEMbIE B XUMHUH, TPE0OPa30BBIBATH LIMPOKO MPUMEHSIEMbIE
B XMMHH MOJIENTbHBIE TIPEICTABIICHUS — XUMHUECKUN 3HAK (CHMBOJ JIEMEHTa), XUMHUUecKas GpopMyia u

ypaBHEHHUE XMMHYECKOW peaKkIMh — MpU PElIeHWH Y4eOHO-TIO3HABATENBHBIX 3aj1ad; C YU4ETOM DTHX
MOJICTIBHBIX IPEICTABICHUN BBISIBISATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKU H3yYaeMbIX
O00BEKTOB — XHMHYECKUX BEIIECTB M XUMHUYECKHX pEaKIIHii; BBLIBISATH OOIIME 3aKOHOMEPHOCTH,

MPUYUHHO-CJICACTBEHHBIC CBA3U W IIPOTHUBOPECYHA B HU3YYAaCMbIX IIpOHECCaX W SABJIICHUAX; IMpEajiaraTb
KPUTEPUH JUTSI BBISIBICHUS 3TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHIA; CAMOCTOATENBHO BBIOMPATH CIIOCOO
pemieHnss y4eOHOW 3ajauM (CpaBHMBATh HECKOJBKO BapHaHTOB pEIIeHHWs, BLIOMpaTh HamOolee
TTOAX OMIAIINH C yUETOM CaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB);

Ba3oBbIMH HcCIeN0BATEILCKUMU A€ CTBHSIMA

3) yMeHHEeM HCMOb30BaTh MOCTABJICHHBIC BOIPOCHI B KA4eCTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKe B
KauecTBe OCHOBBI sl (OPMUPOBAHHUS THUIIOTE3bI IO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHHUIA;

4) mpuoOpeTeHrWe ONbBITa IO IUTAHWPOBAHWIO, OpPTaHW3AMM U IPOBEICHUIO YICHUYICCKHUX
JKCIIEPUMEHTOB: YMEHHE HaONIoNaTh 3a XOAOM TPOIecca, CaMOCTOSTENBHO TPOTHO3HPOBATH €ro
pe3ynbTaT, (QopMynHMpoBaTh OOOOIIEHHS W BBHIBOABI IO pe3yabTaTaM IMPOBEAEHHOTO OIBITA,
HCCIICIOBAHMS, COCTABIIATH OTYET O MPOIETaHHON padore;

Pa6oToii ¢ undopmanueii

5) ymeHreM BbIOMPaTh, aHATH3UPOBATHh U WHTEPIIPETUPOBATH WHGOPMAIIHIO PA3TUYHBIX BUIOB U (hopM
MIPEJCTABIICHUS, TTOYIaeMYI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JIUTEPATypa XUMHYECKOTO
CoJlepXaHus, CIIPaBOYHBIE TOCOOMs, pecypchl MHTEepHEeTa); KPUTHUYECKH OIEHHUBATh MPOTHBOPEUYHUBYIO U
HEIOCTOBEPHYIO WH(OPMAITHIO;

6) yMeHHeM TNPUMEHATH pa3UYHbIE METONBI W 3aIlpOoChl MPH TOWCKEe W oTOope WHGOpManuu W
COOTBETCTBYIOIINX JAAHHBIX, HEOOXOMUMBIX JIJISl BHIMIOJHEHUS! y4eOHBIX W MO3HABATEIbHBIX 3a/a4 OIpe-
JeNEHHOTO THIIA; PUOOPETEHNE ONBITA B 00JIACTH MCIOIB30BAHM HHPOPMAIIMOHH O-KOMMYHHUKATHBHEIX
TEXHOIIOTUH, OBJaJeHUE KYJIbTYPOH AaKTHUBHOTO FWCIIONB30BAHUS DA3IUYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITEIEHO BEIOMpaTh ONTHUMANIBHYIO (GOpPMY IpEACTaBIeHUsS HWH(POpPMAIMU W WILTIOCTPUPOBATH
pelaemMble 3amadd  HECIIOKHBIMH CXE€MaMH, [IuarpaMMmamy, ApYyruMu ¢opmamu rpadukd U HUX
KOMOHHAIIHSIMU;

7) yMeHHEM WNCIONb30BaTh W AaHANU3WPOBaTh B Tporecce Yy4eOHOW W HCCIIEHOBATENBCKON
NeSITETPHOCTH MH(POPMAIMIO O BIUSHUHU IIPOMBIIUIEHHOCTH, CEIThCKOT'0 XO3MHCTBA W TPAHCIIOpTa Ha
COCTOSIHHE OKPYIKAIOIIEeH MTPUPOITHON CPEIIBL;

YHuBepcaJibHBIMH KOMMYHHKATHBHBIMY /I CTBUSIMH

8) yMeHueM 3a7aBaTh BOIPOCH (B XOZe TUAOTa W/WIH TUCKYCCHH) TI0 CYIIECTBY OOCYXKTaeMOUN TEMBI,
(hopMyIHpPOBATH CBOM MPEIIOKEHUSI OTHOCUTENHHO BBITIOTHEHUS MTPEUIOKEHHON 3a/1a4H;

9) mpuoOpeTeHHE ONbITa TPE3CHTAIMH PE3YNbTATOB BBHIMOIHEHUS XHUMHUYECKOTO JKCIIEpHMEHTa
(;mabopaTopHOTo OMbITa, JTAOOPATOPHOM PAOOTHI MO MCCIEIOBAHUIO CBOMCTB BEIECTB, YIEOHOT'O MPOEK-
T2);

10) 3amHTEpPECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHUKAMH ITO3HABATENIHLHOW M HCCIICIOBATEIBCKON
JESITETLHOCTH TPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4uéTa OONIMX WHTEPECOB M COIJIa-
COBaHHA NO3MIUN (OOCYXICHUs, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS COBMECTHBIX
JISMCTBHIA, OIpe/elIeHue KPUTEPUEB 10 OIICHKE KaueCTBa BHITOJHEHHON paOOTHI U JIp.);



YHuBepcalIbHBIMH PeryJsiTHBHBIMH el CTBUSIMH

11) ymeHuneM caMOCTOSATENBHO ONPENENATh LedH MACITeIbHOCTH, IUIAHHUPOBATh, OCYILECTBIATH,
KOHTPONHPOBaTh M MpU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO AEATEIBHOCTb, BHIOMpaTh Hambosee
3¢ deKTUBHBIE CIOCOOBI pelIeH!s] YUeOHBIX M TO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIBHO COCTABIATh HIIH
KOPPEKTUPOBATh MPEATOKEHHBIH aJTOPUTM JIEMCTBUN NPH BBITOJHEHUM 33JaHUM C YYETOM MOIYYEHHS
HOBBIX 3HaHWHA 00 H3y4aeMbIX OOBEKTax — BENIECTBAX M PEAKIUSIX; OLCHHUBATh COOTBETCTBHE
MOJIY4EHHOI0 pe3yibTaTa 3asiBICHHON Ley;

12) ymeHureM UCTONb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpeJlaraeMble B YCIIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOSHHIO O0S3aTENbHOIO COACPKAHMS, YCTAHOBJICHHOTO
JTAHHOM MpUMEpHON pabouell MporpaMMOM, BBIJCIAIOT: OCBOCHHBIC OOYJAIONTUMUCS HAYYHBIC 3HAHUS,
YMEHUS U CIIOCOOBI ICHCTBUM, crielupUIecKue A1 MPESAMETHON 00J1acTH «XUMUSD», BUJIBI IEITSIbHOCTH
10 TIOyYEHHUI0O HOBOT'O 3HAHUS, €ro MHTEPIPETAIliy, IPeoOpa30oBaHUIO0 U MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX M HOBBIX CUTYAIIUSX.

[IpenMeTHBIE pE3yNIbTAThI MIPEACTABIICHBI OTPAXKAIOT CHOPMHUPOBAHHOCTH Y O0YUAIOIIMXCS CIEAYIOMIUX
YMEHUI:

1) packpuvisams cmblci OCHOBHBIX XHMHYECKHX MOHATHHA: XUMHYECKMH DIIEMEHT, aTOM, MOJIEKyIa,
WOH, KaTHOH, aHMOH, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTbD, DJIEKTPOOTPHIIATENHHOCTD,
CTCIECHb OKHCJICHMS, XMMHUYECKas PEaKius, XUMUYECKas CBs3b, TEIIOBOM >((dexkr peakiuu, MOJb,
MOJISIPHBIH 00BEM, PacTBOP; JCKTPOJIUTHI, HEIIEKTPOIUTHI, JJIEKTPOIUTUYCCKAS JUCCOLUALINS, PEAKIUH
HOHHOTO OOMeEHa, KaTajan3aTop, XHUMHYECKOE pPaBHOBECHE, OOpaTHMbIE M HEOOpPaTHUMBIC PEAKITUU,
OKHCJIUTEITHO-BOCCTAHOBUTEIHHBIC  PEAKIIUH,  OKHCIWUTENNb, BOCCTAHOBHUTEIh, OKHCIEHHE U
BOCCTAHOBJICHHE,  a/UIOTpornus, aM(OTEPHOCTh, XHMMHYECKas CBS3b  (KOBaJIEHTHAs, HOHHas,
METaJUTMUEeCKasi), KPUCTAIUTMYECKass PEIIETKa, KOPPO3WUsS METAIIOB, CIUIABBI; CKOPOCTh XHMHYECKOM
peaxmuy, npenensHo nomycruMas korrnenTpanus (I11IK) BemecTsa;

2) wwnocmpuposans B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (CM. M. 1) ¥ NPUMEHSTH STH
MOHATUS IIPU ONMCAHUU BEIIECTB U UX IIPEBPAILCHUN;

3) ucnonv3oéams XAMUYECKYI0 CHMBOJIMKY [UISi COCTaBlIeHHS (OPMYyJ BEIIECTB U ypaBHEHHIl
XUMHUYECKUX PEaKInii;

4) onpedensimpb BaJICHTHOCTh M CTCICHb OKHUCIICHHS XHMHYECKUX OSJEMCHTOB B COCHTUHEHHSIX
Pa3IMYHOTO COCTaBa; MPHHAICKHOCTh BEIIECTB K OMPENeIEHHOMY KJIacCy COeAWHEHUH 1Mo GopMynam;
BH/JI XMIMHYECKON CBS3M (KOBaJICHTHAS, NOHHAS, METAJUTMYECKAs) B HEOPTAaHUIECKUX COCAMHEHUSX; 3apsi
MOHA TI0 XUMUYECKOH (hopMyre; xapakTep cpembl B BOTHBIX PAaCTBOpPAaX HEOPTaHMYECKHX COEIMHEHUH,
THI KPUCTAJUIMYECKON PEIIETKHM KOHKPETHOr O BELIECTBA;

5) packpvisams cmuicn Tlepuomnueckoro 3akoHa JI. WM. MeHgeneeBa W IeMOHCTPHPOBATH €0
MMOHMMaHWe: OMHUCHIBATh M XapaKTepru30BaTh TabmmuHyto Gopmy [lepronndaeckoil CHCTEMBI XUMHYECKHX
JJIEMEHTOB: pa3NuYaTh MOHSATHS «rJIaBHas moArpymnma (A-rpymma)» u «mobounas mnoarpymmna (b-
TpYIIa)y», Mallbie ¥ OONBIINE MEPUOJIBI; COOTHOCHTD 00O3HAUYEHW I, KOTOPhIE HMEIOTCS B IIEPHOANIECKON
TaOIUIlE, C YMCIOBBIMU XapaKTEPUCTHKAMH CTPOSHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsil
simpa, OOIee YMCIIO DJIEKTPOHOB W PacCHpeleNieHHe WX II0 AJIEKTPOHHBIM CJIO0SM); OOBSACHATH OOmue
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB 3JIEMEHTOB UM MX COCAMHEHHM B Ipelenax MalbIX INEpUOAOB U
[JIABHBIX NOArPYHI C YYETOM CTPOEHUS UX aTOMOB;

6) xuaccugpuyuposams XUMUYECKAE DJICMEHTBI; HEOPTaHUYECKUE BEHIECTBA; XMMHUYCCKHE PEaKIIUH
(o 4mciy W cocTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((eKTy, 1Mo M3MEeHEHUIO
CTeTIeHEel OKUCICHUSI XUMHYECKIX JJIEMEHTOB);

7) xapaxmepuzosams (ONMKUCHIBATE) OONIME M CHEMU(PUISCKHE XHMHYECKHE CBOMCTBA TMPOCTBIX H
CIOKHBIX BEIIECTB, IOATBEPXKIAsl OMNHUCAHWE NPUMEPAMU MOJEKYISIPHBIX U HOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUII;

8) cocmasnsimeb ypaBHEHHUS SIEKTPOIUTHYECKON JUCCOIUAIIMU KHUCIIOT, IIETOYed U COJel; MOJIHbIEe
COKpamiéHHbIE ypaBHEHHUS peakiuii HOHHOrO OOMEHa; YpaBHEHWS pPEaKIWd, TOATBEPKIAIOIINX
CYILIECTBOBAHHME FEHETUYECKON CBA3U MEXK]Ty BEILIECTBAMH PA3IMYHBIX KJIACCOB;

9) packpwisams cyuHoCcmb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA MOCPEACTBOM COCTABIICHUS
ANIEKTPOHHOTO OalaHca 3TUX PEAKITHi;

10) npoenozuposéams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS; BO3MOXHOCTU MPOTEKAHUS
XUMUYECKUX MPEBPALICHUN B pa3IMYHBIX YCIOBUSIX;



11) gbiuucisims OTHOCUTENBHYIO MOJICKYISIPHYIO W MOJSIDHYIO MAcChl BEILECTB; MAacCCOBYIO JOJIO
XUMHAYECKOT0 3JeMEeHTa M0 (QopMyJie COeANHEHHUs; MaCCOBYIO JOJIIO BEUIECTBA B PaCTBOPE; MPOBOIUTDH
pacuérel MO ypaBHEHUIO XUMHUYECKON PEeaKLny;

12) credosamsb npaBuiIaM TOJB30BAaHMS XUMHYECKON TOCYIOH M Ja0OpaTOpHBIM 00OpYHOBaHUEM, a
TaKXKe TpaBWIaM OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSIMH IO BBIIOJTHEHHIO
1ab0paTOpHBIX XMMUYECKHX OMBITOB MO TOJYYEHHUIO U COOMPaHUI0 ra3000pa3HbIX BEHIECTB (aMMHaKa U
VIIIEKUCIIOTO Ta3a);

13) nposooums peakuyu, MOATBEPKAAIONIME  KAYeCTBEHHBIH  COCTAB  pa3jMYHBIX  BEIIECTB:
pPacIo3HaBaTh OIBITHBIM MyTEM XJIOPUI-, OpOMHU[I-, UOIUI-, KapOoHaT-, docdhar-, cuiaukar-, cyibdar-,
THIPOKCHI-UOHBI, KATHOHBI aMMOHHS W HOHBI H3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B BOTHBIX
pacTBopax HEOPraHUYECKUX BEILECTB;

14) npumensimv OCHOBHBIC OIEpAIIMU MBICIUTEIBHON NEITEbHOCTH — aHalM3 U CHHTE3, CPAaBHEHUE,
000011eHre, CHCTEMATH3AIINIO, BBISIBIICHUE MPUYUHHO-CIIECACTBEHHBIX CBSI3€H — JUISI U3y4YEHUs] CBOMCTB
BEIIECTB M XMMHYECKUX pEaKIMii; €CTECTBEHHO-HAYYHBIE METO/Abl TIO3HAHWS — HaOJIo/eHHE,
HU3MEpPEHUE, MOJIEJIUPOBAHHUE, JKCIIEPUMEHT (peaybHBIH u MBICJIEHHBIH).



TEMATUYECKOE IINTAHUPOBAHHUE

Ne | HammeHnoBaHue KouunyecTBo 4yacoB Hara Buabl gesiteJibHOCTH Buabl, | DiekTpoHHbIE
n/m | pasgeqioB M TeM H3Y4YeHHs ¢popmbl | (uuppoBEHIE)
NPOrpaMmblI BCET0 | KOHTPOJIBLHBIC | HPAKTHYCCKHE KOHTpPO | o0pa3oBaTe/bHbIe
paboThI paboThI st pecypesl
Paspnen 1. BemecTBo 1 XuMHU4YecKHe peakul
1.1 | lloBTOpEHME u| 5 |1 0 01.09.2022 | XapakTepnu3oBaTh xumudeckue | Yerueiid | https://resh.edu.ru/s
yriyojieHue 3HAHUM 18.09.2022 | smemenTsl TEpPBHIX TPEX TMEPHOIOB, | ompoc; | ubject/29/9/
OCHOBHBIX pa3/iejioB KaJlisg U KaJbIUs MO0 WX MOJoXKeHuto B | KoHTpo
Kypca 8 ki1acca [lepnognueckoit  cucreme  JI.  W. | npHAs
Menaeneena; pabora;

Knaccuduuuponats u Ha3bIBaTh
HEOpPraHUYECKHEe BEUIECTBA H3YUYCHHBIX
KJIACCOB;

OnuceiBath oOurre XUMHYECKHE
CBOMCTBA BEUIECTB Pa3IMYHBIX KIJIACCOB,
MOATBEPXKJIAaTh CBOWCTBA IpHUMEpaMHU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKUX

peaKIuii;
Onpenensatb BUJI XMMHUYECKOW CBSI3U U
THII KPUCTaUTMYECKOM peméTKn
BEIIECTBA;

ITporHo3upoBaTh CBOICTBA BEIIECTB B
3aBUCUMOCTH  OT  UX  CTPOEHMS;
BeicTpauBath pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha uHpOpManMI0O M3 y4deOHMKA U
CIPAaBOYHBIX MAaTE€pPHAJIOB, TIPaMOTHO




UCIIOJIb30BAaTh M3YyYEHHBIM IMOHATUHHBIN

amrapar Kypca XUMHH;
HCHOHBSOB&TL HpI/I BBIITIOJIHCHUHN
yueOHBIX 3aJaHuil U B  Ipolecce
HCCIIeIOBATEIBCKOM JIeSITEILHOCTH
HAy4YHO-TIOYJIAPHYIO JIIUTEPATYPY

XMUMHUYECKOTO COJIEP’KaHuUs, CIPaBOYHbIE
MaTtepuanbl,  pecypcel  MHTepHera;

1.2

OcHoBHbBIE
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuuii

19.09.2022
05.10.2022

PackpbIBaTh CMBICT N3y4a€MbIX HOHSATHIA
W TOPUMEHATh OTH  TOHATHS  TPHU
ONMCAaHWM CBOMCTB BEIIECTB H UX
IIpEBpAILCHU;

Knaccudunmponats XUMHYECKHE
peakiuyu 10 Pa3JuyYHbIM MPU3HAKAM;
YcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOW peakuru OT Pa3IMYHbIX

(hakTopoB;

[IporHo3upoBathb BO3MOKHOCTHU
MPOTEKaHU XUMUUYECKUX MpPEeBpaIleHU
B Pa3JIMYHbIX YCIIOBUSX;
Onpenenarb OKHUCIIUTEIb u
BOCCTaHOBUTEIIb B OBP;

CocraBisaTh  DNEKTPOHHBINM  OanaHC
peaxIuy;

[TpousBoauTh BBIYHCIICHUS 10
XUMUYECKUM YPaBHEHUSM;
BeicTpauBats pa3BEPHYTHIE

MACbMEHHBIE U YCTHBIE OTBETHI C OIOPOM
Ha uHpOpManMI0O M3 y4deOHMKA U
CIIPaBOYHBIX MaTEpHaIOB, TI'PaMOTHO
WCIIOJIb30BAaTh U3YYEHHBIM NOHATUWHBINA

YcrHbIi
oTIpoc;
Kontpo
JTBHAS
pabora;

https://resh.edu.ru/s
ubject/29/9/




arrapar Kypca XUMHU,

HCHOHBSOB&TL HpI/I BBIIIOJIHCHUN
yueOHBIX 3aJaHuidl U B  Ipolecce
HCCIIeI0BATEIBCKOM JIeSITEeILHOCTH
HAy4YHO-TIONYJIAPHYIO JIUTEPATYPY

XMUMHUYECKOTO COJIEP’KaHuUs, CIPaBOYHbIE
Matepuanbl,  pecypcel  MHTepHera;

1.3

DJIeKTPOJIUTHYECKAS
AUCCOIUALIMS.
XumMuyeckue
peakuuu B
pacTBopax

11

06.10.2022
20.11.2022

PackpriBathb CMBICIT H3y9aeMbIX
MOHATUN, a TaKkKe CMBICI TEOpUH
AJIEKTPOJIUTUYECKON JTUCCOTIHAITIH;
OOBSICHATD TIPUYIHHBI
3JIEKTPONPOBOTHOCTH BOJTHBIX
pacTBOpPOB;

CocTaByATh ypaBHEHUS JTUCCOIHAIIUU
KUCIIOT, IEJIOYEl M COJIeH, IOJIHBIE U
COKpami¢HHbIE  WOHHBIC  ypaBHEHHS
XUMUYECKUX PEaKIuii HOHHOTO OOMEHa;
[InanupoBaTh ®  OCYIIECTBJIATH  Ha
MPaKTUKE XUMHYECKHUE DSKCIICPUMEHTHI,
MIPOBOJIUTH HaOJII0ICHHS, JieaTh
BBIBO/IBI TI0 pe3yiIbTaTaM SKCIICPUMEHTA;
CnenoBaTh  mpaBwjiaM  Oe€30IacHOM

paboThI B nabopaTopuu pu
HCIIOJIb30BAHUU XUMUYECKOUM TOCYIBI U
000pynoBaHuS;

[TpousBouTh BBIYHCITICHUS 1o
XUMHYECKUM ypaBHEHUSIM;
BeicTpauBath pa3BEPHYTHIE

IMUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH
Ha uHpOpManMI0O M3 y4deOHMKA U
CIpPAaBOYHBIX MaTepUANIOB, T'PAMOTHO

YcrHbIi
0TIpOC;
[Ipaktn
qyeckas
pabora;
Kontpo
JbHAs
pabora;

https://resh.edu.ru/s
ubject/29/9/




UCIIOJIb30BAaTh M3YyYEHHBIM IMOHATUHHBIN

amrapar Kypca XUMHH;
HCHOHBSOB&TL HpI/I BBIITIOJIHCHUHN
yueOHBIX 3aJaHuidl U B  Ipolecce
HCCIIeIOBATEIBCKOM JIeSITEILHOCTH
HAy4YHO-TIOYJIAPHYIO JIIUTEPATYPY

XMUMHUYECKOTO COJIEP’KaHuUs, CIPaBOYHbIE
MaTtepuanbl,  pecypcel  MHTepHera;

Hroro mo pazgeny 21

Paznea 2. Hemera/uibl 4 MX COeIMHEHU S

2.1 | O6was 4 0 21.11.2022 | O6bsicusTh 00IIMe 3akoHOMepHOCTH B | YcrHbii | https://resh.edu.ru/s
XapaKkTepHCTHKA 04.12.2022 | u3mMeHEHUH CBOWCTB HEMETAUIOB M HX | ompoc; | ubject/29/9/
XUMHYECKHX coeAuHeHWM B mpenenax — Mansix | [Ipaktm
3JIEMEHTOB VIIA- [IEpUOJIOB M  TJABHBIX  IOArPYIII | YeCKas
rpynmnbl. ['anorennst [lepuoanueckoid cucTeMbl XMMHUYECKUX | paboTa;

JIEMEHTOB C YY€TOM CTPOCHHUS UX
aTOMOB;

XapakTepu3oBarth ¢buznyeckue "
XUMHAYECKHE CBO¥CTBa MIPOCTHIX
BEIIECCTB TaJIOTEHOB (Ha MpUMepe XJIopa)
U CIIOKHBIX BEIIECTB (XJIOPOBOJOPOA,
XJIOpUJa  HATpHUs),  CIOCOOBI  MX
MOJIyYCHUs, IPUMCHCHUE M 3HAYCHHE B
pupoe u KU3HU YEJI0BEKa;
Onpenenstob raJIOT€HUI-MOHBI B
pacTBope;

[InanupoBaTh ¥  OCYIIECTBISATH Ha
MPAKTHUKE XUMHUYECKUE HKCIEPUMEHTHI,
MPOBONTH HaOI0IeHUS, JeNaTh




BBIBOJIbI IO pe3yJIbTaTaM SKCIEPUMEHTA;
CnemoBarh  mpaBWJIaM  0€30IacHOI
paboThI B naboparopun npu
UCIO0JIb30BAHUN XMUMMUYECKON TOCYynbl U
000pyTI0BaHMS;

BricTpanBars pa3BEpHYyTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha wuHpopmamuio U3 ydyeOHHKA ©
CIPAaBOYHBIX MAaTE€pHaJIOB, TI'PaMOTHO
WCIIOJIb30BAaTh M3YyYEHHBIN MOHATUHHBIN

ammapar Kypca XUMHH;
HCHOJ’IBSOB&TB HpI/I BBITIOJIHCHUUN
y4eOHBIX 3aJaHUl W B  TIpoIlecce
HCCIIEN0BaTENbCKON NEeITeNbHOCTH
Hay4HO-TIOTYJISIPHYTO JTUTEPATYPY

XHUMHYECKOTO COJICPKAaHUS, CIIPABOYHBIC
MaTepuaiel,  pecypchl  MHTepHera;

2.2

O6masn
XapaKkTepuCcTHKA
XHMHYECKHX
3J1eMEeHTOB VIA-
rpynnbl. Cepa n eé
CcOeIMHEeHHs

05.12.2022
25.12.2022

OOBACHATH O0IIME 3aKOHOMEPHOCTH B
U3MEHEHUN CBOWMCTB DJjJeMEHTOB VIA-
TPYNIbBl MU WX COCAUHEHUH C ydéTroMm

CTpOEHUs ux aTOMOB;
XapakTepu3oBaTh ¢buznueckue u
XUMHYECKUE CBOICTBa MIPOCTOTO

BEIIECTBA Cepbl W €€ COCAMHCHUM
(cepoBoIOpOJIa, OKCHIOB CEPbI, CEPHOM
KHUCTIOTHI, Cyab(haToB), CHOCOOBI UX
MOJIy4eHUs, TPUMEHEHNE U 3HAYCHHE B

pUpoJIe " KHU3HU YeJI0BEKa,
OmnpenensaTh HamMuue Cynb(haT-uOHOB B
pacTBope;

OOBACHATH CYIIHOCTb 3KOJIOTUYCCKUX

YcTHbII
0TIpoC;
[IpakT
qyeckas
pabora;

https://resh.edu.ru/s
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npoOiieM, CBSI3aHHBIX C TiepepaboTKOI
COEVHEHUN Cephl;
HHaHI/IpOBaTB nu OCYHIGCTBJI?ITI) Ha
HpaKTI/IKe XUMHUYCCKUC BKCHepI/IMGHTI)I,
MIPOBOJINTH HaOJIOIEHHS, JienaTh
BBIBO/BI 110 pGSYJ'II)TaTaM 3KCHepI/IM€HTa;
CienoBarth npaBuIamMm Oe30omacHoOI

paboThI B naboparopun npu
WCIIOJIb30BAaHUU XUMHUYECKON TMOCYIBl U
000pyT0BaHMS;

[Tpon3BoUTH BBIYHCIICHUS o
XUMHYECKAM YpaBHEHUSIM;
Hcnoap30BaTh npu BBITIOJTHEHUH
y4eOHBIX 3aJaHUil TEKCTHl y4eOHHKa,
CIIpaBOYHBIC MaTrepHuabl

(ITeproinyecKyr0 CHCTEMY XUMHUYECKUX
anementoB JI. 1. Menneneena, Tabiuiry
PacTBOPUMOCTH KHCIJIOT, OCHOBaHWH U
coJiei B BOJE, ANEKTPOXUMUUECKUU P

HaNpPsDKEHU N METaJIJIOB);
Hcnonb3oBath npu BBITIOJTHEHUH
yueOHBIX 3aJaHuidl U B  Ipolecce
UCCJIEIOBATENbCKON JeSITeNIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEepaTypy
XHUMHYECKOTO COJIeP)KaHus, CIPaBOYHbIE
MaTepuanbl,  pecypcel  MHTepHeTa;

2.3

Oomas
XapaKTepuCTHKA
XUMHYECKHX
3JIEMEHTOB VA-
rpynmnel. A3sor,

26.12.2022
05.02.2023

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
W3MCHCHHUU CBOMCTB DJIEMEHTOB VA-
TPynnbl U UX COEAUHEHUH C Y4€TOM
CTPOCHHUS X aTOMOB;
XapakTepu3oBaTh ¢busnueckue u

YcTHBIN
OIIpoC;
IIpakT
qgecKast
paborta;

https://resh.edu.ru/s
ubject/29/9/




$ocpop

COCAMHCHUSHA

U

/0.4

XUMHUYCCKUEC CBOMCTBA IMPOCTBIX
BemiectB azora u  (Qocdopa u ux
COCIMHEHUH (aMMHaKa, CoJieli aMMOHHS,
A30THOM KHCIIOTBI, HUTPATOB, OKCHJIA
dochopa(V) u dochopHON KHUCIOTHI,
docdaroB), crmocoObl UX TOJYUYCHUS,
MNPUMECHCHUC W 3HAYCHHUEC B IPUPOJAC U

KU3ZHU YeJI0BEKa;
Omnpenenstb MOHBI aMMOHHS U (ocdaT-
HOHBI B pacTBope;

OOBACHATH CYITHOCTh JKOJOTHYECKUX
npoOJieM, CBSI3aHHBIX C HAXO0XICHUEM
coennHeHud azota u ¢ochopa B
OKpyKaroleu cpene;
[[nanupoBaTh ®  OCYIIECTBISATH  Ha
MPaKTUKE XUMHYECKHUE DSKCIICPUMEHTHI,
MIPOBOJIUTH HaOJTI0ICHUS, JieaTh
BBIBO/IBI TI0 pe3yJIbTaTaM SKCIICPUMEHTA;
Cnenosats npaBuIaMm Oe3omacHoOuI

padoThI B nabopaTopuu pu
UCTIOJIb30BAHUN XUMHUYECKOW MOCYIbI U
000pyTI0BaHHS;

[TpouzBoauTh BBIYUCIICHUS 1o
XUMUYECKUM YPaBHCHUSIM;
Hcnonb3oBarh pu BBITIOJIHCHUH
yueOHBIX 3aJaHUN TEKCThl Yy4eOHHKA,
CIPaBOYHBIC MaTepHalIbl

(IepUOINYECKYI0O CUCTEMY XUMHUYECKHX
sanementoB JI. . MenneneeBa, tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAHUU U
COJIEM B BOJE, DJIEKTPOXUMHUUYECKUN P
HaIpsHKEHUN METAJIJIOB);
Hcnonws3oBaTh pu BBIIIOJIHEHUH




yueOHBIX 3aJaHuidl U B  Ipolecce
HCCIICI0OBATEIBCKOM eI TEILHOCTH
Hay4YHO-MOIIYIAPHYIO JIIUTEPATYPY
XUMHUYCCKOT'O conepmaHI/m, cnpaBqume
MaTepuabl, pecypchl Wnurepnera;

24

Oomas
XapaKTepucTHuKa
XUMHNYECKUX
3JIEMEHTOB IVA-
rpynnbl.

Yraepox u KpeMHUi
U UX COCAMHCHUSA

12

06.02.2023
19.03.2023

OOBsACHATH 00IIMEe 3aKOHOMEPHOCTH B
U3MEHEHUU CBOICTB 31emMeHTOB [VA-
TPYIIBl M WX COEAWHEHWH C Y4ETOM

CTPOCHHUS 1704 aTOMOB;
XapakTepru3oBaTh dbuzmveckue u
XUMUYECKHE CBOMCTBa MPOCTHIX

BEIISCTB yIJIepoJila M KPEMHHS W WX
COEIMHEHUN (oxcumoB yriaepona,
YTOJILHOW KHUCJIOTHI, KApOOHATOB, OKCHIA
KPEMHUS, KPEMHHUEBOM KHCJIOTHI,
CHUJIMKATOB), CIIOCOOBI HX TMOJYYCHHS,
NPUMEHEHHE W 3HAYCHUE B MPHUPOJIE U

KU3ZHH YeloBeKa;
Omnpenensth kKapOOHAT- U CHIIMKAT-UOHbI
B pacTBope;

OOBACHATH CYITHOCTh SKOJOTHYECKHX
npoOjieM, CBSI3aHHBIX C HaXO0XICHUEM
VIJEKUCIOT0 Tra3a B OKpYXKalouleu
cpene;

I/IJ'IJ'IIOCTpI/IpOBaTB B3anMOCBA3b
HCOPTraHNYCCKUX COCIUHEHUI yriiepoaa
u OpraHN4YCCKUX BCIICCTB,

HJ'IaHI/IPOBaTL U OCYHICCTBJIATH Ha
MMPAKTUKEC XHUMHWYCCKHUC DKCICPUMCHTHI,
MMPpOBOIUTH Ha6J'IIO,Z[eHI/I$I, ACIaThb
BBIBO/JIbI IO PE3YJIbTAaTaAM OKCIICPUMCHTA,

VCTHBIN
0IIpOC;
[Ipaktn
qyeckas
pabora;
Kontpo
JTBHAS
pabora;

https://resh.edu.ru/s
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CnemoBarh  mpaBWIaM  0€30IacHOM

paboThl B naboparopun npu
UCIIOJIb30BAHUU XMMHUYECKON MOCYIbl U
000py1I0BaHMUS;

Hcnonb3oBath npu BBITIOJTHEHUH
yueOHBIX 3aJaHUN TEKCThl y4eOHMKa,
CIIPaBOYHbBIE MaTepuabl

(ITepuoanueckyro CUCTEMY XUMHYECKHX
anemenToB J[. . MenaeneeBa, Tabnuiy
pacTBOPUMOCTH KHCIIOT, OCHOBAaHUU U
COJIEH B BOJE, AJIEKTPOXUMUUYECKUN P

HaNpsDKEHU N METaJJIOB);
Hcnomnn3oBath npu BBIIIOJIHEHUHN
yueOHBIX 3aJaHuid U B  Ipolecce
UCCIIEI0BATENBCKOM JeATeNbHOCTU
Hay4YHO-TIONYJIAPHYIO JIUTEPATYpy

XHUMHYECKOTO COJICPKAaHUsI, CIIPABOYHBIC
MaTepuaiel,  pecypchl  MHTepHera;

Utoro no pazneny

30

Paznen 3. MeTasliibl M UX COeIHHEH

us

3.1 | Oomme CBOMCTBA
MeTAJLJIOB

4

20.03.2023
09.04.2023

PackppiBaTh CMBICIT H3yd4aeMbIX TOHSATHIA
U TOPUMEHSTh ST TOHATUA  IIPH
ONHMCAHUU CBOMCTB BEIIECTB MU UX
MIPEBPAILICHU;

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAUIOB U HMX COCIMHEHUN C Yy4ETOM
CTPOCHHUS ux aTOMOB;
XapakTepu3oBaTh CTPOCHUE METAJIIOB,

YcTHBIN
OTIpoc;

https://resh.edu.ru/s
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oOmue (QU3NYECKUe ¥ XUMHUYCCKHE

CBOMCTBaA METAJJIOB;
XapakTepu3oBaTh ~ OOIIME  CHOCOOBI
MOJTy4SHUS METaJlIOB;
CienoBarth npaBuIamMm Oe3omacHoOI
paboThI B naboparopun npu
WCIIOJIb30BAHUU XUMHYECKOUW TIOCYIIBI H
000pyTI0BaHMUS;

[Tpou3BoIUTH BBIYKCIICHUS 1o
XUMHYECKUM YpaBHEHUSIM;
Hcrnoap30Bath pH BBITIOJTHEHUH

y4eOHBIX 3aJaHUil TEKCTHl y4eOHHKa,
CIIpaBOYHBIC MaTtepuabl
(ITeproinyecKkyr0 CHCTEMY XUMHUYECKUX
anementoB JI. 1. Menneneena, Tabiuiry
PacTBOPUMOCTH KHCIJIOT, OCHOBaHWH U
COJIEH B BOJE, AJIEKTPOXUMUUYECKUN P
HaIpsHKEHU N METaJlIOB);
Hcnoap30BaTh npu BBITIOJTHEHUH
y4eOHBIX 3aJaHUll W B  IIpolecce
HCCIIEN0BATEILCKON IEeITEILHOCTH
HayYHO-TTOTY/ISIPHYTO JTUTEPATYPY
XUMHUYECKOTO COJIEP>KaHUS, CIIPABOYHBIC
MaTepHuabl, pecypcehl HHutepHera;

3.2

Baskneiimme
MeTaJLJIbI
coeINHeHUS

H

HX

10

10.04.2023
14.05.2023

OOBscHATH 00LIME 3aKOHOMEPHOCTH B
WU3MEHEHNN CBOIICTB JJIEMEHTOB-
METAJIJIOB B IPYINIAX U UX COCIUHEHUM C
y4€TOM CTPOEHMSI ~ MX  aTOMOB;
XapakTepu3oBaTh ¢uznyeckue u
XUMHUYECKHE CBOMCTBa IIPOCTBIX
BELIECTB METAUIOB M HMX COEIUHEHUI

YcTHbII
OIIpOC;
IIpakT
qgecKast
paborta;
Kontpo
JbHas

https://resh.edu.ru/s
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(oxcuaoB, TUIPOKCHUJIOB, coJieit),
CHOCOOBI UX MOJY4YEHHUs, IPUMEHEHUE U
3HAYCHHC B HpI/IpOILG U XKHU3HHU 4YCJIIOBCKA,
Pacnosuasats c TIOMOIIBIO
KA4CCTBCHHBIX peaKuHﬁ HOHBI MCTAJIJIOB
(Marausi, aJIOMUHUS, IIMHKA, XKejesa,
MeJn);

HJ'IaHI/IPOBaTI) nu OCYHIGCTBJ'IXTI) Ha
HpaKTI/IKe XUMHUYCCKHUEC 3KCHepI/IMeHTBI,
MIPOBOJINTH HaOJIOIEHUS, JIeJIaTh
BBIBOJBI 110 pe3yn1)TaTaM 3KCHepI/IMeHTa;
CnenoBaTh  MpaBWJIaM Oe3omacHoOi

paboThI B naboparopuun npu
WCTIOJIb30BAHUN XUMHUYECKOW TOCYIBI U
000pyTI0BaHMS;

[TpousBoauTh BBIYHCIICHUS 1o
XUMHYECKUM ypaBHEHUSIM;
BricTpanBars pa3BEPHYTHIE

MMMCbMEHHBIC U YCTHBIC OTBETHI C OMOPOM
Ha wuHpopmanmuo ©3 Yy4YeOHMKA U
CIIPaBOYHBIX MaTEpPHAIIOB, T'PaAMOTHO
WCIIO0JIb30BaTh M3YYEHHBIM MOHSATUUHBINA

anmapar Kypca XUMUH;
Hcnonb3oBath npu BBINOJIHEHUH
y4yeOHBIX 3aJaHuii U B  Ipolecce
UCCIIEI0BATENCKOM JeATeNbHOCTU
Hay4YHO-TIONYJIPHYIO JIUTEpaTypy
XMMHMYECKOTO COJIEP)KaHUs, CIIPAaBOYHbIE
MaTepuansl,  pecypcel  MHTepHera;

pabora;

Hroro no pazneny:

14




Pasznen 4. Xumus u okpy:xamomas cpeaa

4.1 | BemecrBa " 3 0
MaTepuaJbl B JKU3HH
YeJ10BeKa

15.05.2023
25.05.2023

XapakTepu3oBaTb  poJb  XUMHH B
pasmuuHBIX  cepax  EATEIBHOCTH
b1 001 (7 OCHOBHBIC BEIIeCTBA u
Marepuaibl, TPUMEHSEMbIE B >KU3HU
COBPEMEHHOTO YeJI0BEeKa;
OObscHATP  ycinoBUS ~ 0€3011acHOTO
WCIIOJIH30BAHUS BEIIECTB U XUMUYECKUX
peakuuii B OBITY;
AHanu3upoBaTh u KPUTHYECKH
OIIEHWBAaTh WHOOPMAITUIO O BIHSHUHU
MIPOMBIIIIICHHOCTH, CEJIbCKOTO
XO3SIIICTBa, TpaHCHoOpTa W Jp. Ha
COCTOSIHUE OKpYy>Karomen Cpensl;
YMeTh oka3bIBaTh MEPBYIO0 NOMOIIbL MPU
XUMHUYECKUX O0)KOraX M OTpPaBIICHUSX;
[Ipunumarhs ydactue B OOCYXACHUU
po0JIeM XUMHYECKON M IKOJIOTUUECKON
HAIPaBIIEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO TO3HIIMIO 10 TpodiieMe U
mpeiaraTh  BO3MOXHBIE — NMyTH €€
pelieHus;

YceTHBIN
0TIpoc;

https://resh.edu.ru/s
ubject/29/9/

Uroro mno pazueny: 3

PesepBHOE Bpems 0

OBIIEE KOJIMYECTBO | 68
YACOB 110
I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Xumust. 9 knace/Pymsuruc I'.E., ®enpaman @.1°., Aknponeproe oo6mectBo «M3narenseTBo
«IIpocsemeHuney;
BBenure cBO# BapuaHT:

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJIA

[Tpuka3 Munucrepcrsa odpazoBanust PO on31.05.2021r. Ne 287 "O06 yTBepKaeHUU
(benepanbHOro roCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOTO OOIIEr0o
obpazosanus (PI'OC O00)"

[IpumepHas ocHOBHas o01Ie00pa3oBaTeabHas MporpaMma OCHOBHOTO OOIIEero
ob6pazoBanusi(o100peHa pemenrnem denepanbHOro y4eOHO-METOUIECKOTO 00BETUHEHUS
(®YMO) no obmemy oOpazoBanuto, mpotokos 1/22 ot 18.03.2022r.)

[IpumepHas pabouas mporpaMMa OCHOBHOTO 001iero oopasoanus. Xumus . 8-9 k. (ogoOpena
pemenueM ®YMO mo o6miemy o6pazoBanuto, mpotokoia 3/21 ot 27.09.2021 r.)

[TuceMo munHKCcTEpCcTBa 00pazoBanus Tynbekoit obmact ot 07.12.2021 Ne 16-10/14032 "O06
obecrieueHny y4eOHbIMU TOCOOUSIMH "

IU®POBBIE OGPA30OBATEJIBHBIE PECYPCHI 1 PECYPCHI CETU UHTEPHET
https://resh.edu.ru/subject/29/9/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE OBPA3OBATEJIBHOI'O
ITPOLOECCA

YYEBHOE ObOPYJOBAHHME

CHpaBOLIHI)IC Ta6J'II/II_II>I, MOJCJIN KPUCTAJUIMICCKUX PCIICTOK

OBOPY/IOBAHUE J/Is [IPOBEJIEHHS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JTEMOHCTPAIMI

WNHTepakTuBHas J0CKA, MyJbTUMEAUMHBINA IPOEKTOP, IPUHTEP, KOMIBIOTED
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