MyHunumnaipsHOe Ka3eHHOEe 00I1e00pa3oBaTeIbHOE YUPEKICHHE
cpenHsisi o0eoOpa3zoBarenbHas mkoja Ne 16 r. buprocuHcka

PACCMOTPEHO COI'JTACOBAHO YTBEPXIAIO
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y4yeOHOro npegmeTa

Xnmusa

OCHOBHOT'0 00111€er0 00pa30BaHus
(8-9 kaacc)

CocrasJiena Ha ocuose DI'OC 000

IIporpammy cocraBmia ABaeea T.[l., yunreab XuMuu

Buprocunck - 2023



Pabouas mporpamMma 1mo xumun pazpadboTaHa Ha OCHOBE TPEOOBaHUH K PE3yJIbTaTy OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUSI.

Hcnonb30BaHbl cleAyOlue HOPMATUBHBIE TOKYMEHTHI:

-DenepanbHblii 3akoH OT 29.12.2012 N 273-®3 (pen. ot 31.12.2014) "O6 obpa3oBaHuu B
Poccuiickoii @eneparuun" (c u3M. U J01., BCTyn. B cuity ¢ 31.03.2015) (29 nexabps 2012 r.)

- GenepanbHbIA rOCYIaPCTBEHHBIN 00pa30BaTEIbHbIN CTaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHUs
(yrBepxaeH npukazoM MuHucrepcTBa oopazoBanus U Hayku PO ot 17.12.2010 1. Ne 1897

- CanlluH 2.4.2. 2821 — 10 «CaHuTapHO-3MIUAEMUOIOTHIECKHE TPEOOBAHHS K YCIOBUAM U
opraHuszanuu o0y4eHus B 00111e00pa3oBaTeNIbHBIX YUPESKICHUIX) (YTBEPKIECHBI IOCTAHOBICHHEM
I'maBHOTO TOCYAapCTBEHHOTO caHUTapHOTO Bpada Poccuiickoit @enepannu ot 29 nexadps 2010 r. Ne 189,
3aperucTpupoBaHHbIM B Munrocte Poccun 3 mapta 2011 1., perucrpanuonubiii Homep 19993);

[Iperyiaraemas paboydas mporpaMma peanus3yercs B yueOHUKaX XUMHUM U y4eOHO-METOANYECKUX
ocoOusIX, CO3/ITaHHBIX KOJJIEKTHBOM aBTOPOB 1oj pykoBoacTBoM I.E Pymsuruca, ®@.I". ®enpamana
YuebHoe cozepkaHue Kypca XUMHUH BKIIIOYAET:

Xumust .8 knacc. 70 4, 2 4 B HEZEIIO;
Xumus. 9 knacc. 68 4, 2 4 B HeJleNIo.

2. ITNTAHUPYEMBIE PE3VYJIbTATHI OCBOEHU S [TPOI'PAMMBI 10 XUMHWU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHMSI POrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHusl TOCTUTAIOTCS B
XoJie 00y4eHHs] XUMHUHU B €IMHCTBE y4eOHON U BOCIIUTATENbHOMN JAESITEIbHOCTH B COOTBETCTBHUHU C
TPaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MTpaBHJIaMU U HOPMaMH MOBEAEHMSI U CITIOCOOCTBYIOT IpoLieccam
CaMOTIO3HaHUS, CAMOPA3BUTHS U COLUATU3AIIMH O0yUYaIOIIHUXCS.

JImaHOCTHEIC PE3YIbTATHI OTPAXKAIOT TOTOBHOCTDH O6yanOIHHXC$I PYKOBOACTBOBATLCA CHCTEMOH
IIO3UTUBHBIX IICHHOCTHHBIX OpI/IeHTaHI/Iﬁ " paClIMpPCHUC ONBITAa ACATCIIBHOCTU HA eé OCHOBC, B TOM
YHUCJIC B HaCTH:

1) naTpUOTHYECKOTO BOCIIUTAHHUSA:

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYIBTYPHOMY, ICTOPHYECKOMY U HAYYHOMY
HACJIeTUI0, TOHUMAaHUs 3HAYCHHs] XUMUYECKOW HAYKH B )KU3HU COBPEMEHHOTO O0IIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpMAIIEl O IEPETOBBIX JOCTIKEHUSIX H OTKPBITHSIX
MHPOBOM M OTE€YECTBEHHON XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MUpa
H OOIIECTBA;


http://uo-taishet.ru/index.php/dokumenty/shkolnaya-biblioteka/72-normativno-pravovaya-dokumentatsiya/federalnye-dokumenty/2022-federalnyj-zakon-ot-29-12-2012-n-273-fz-red-ot-31-12-2014-ob-obrazovanii-v-rossijskoj-federatsii-s-izm-i-dop-vstup-v-silu-s-31-03-2015-29-dekabrya-2012-g
http://uo-taishet.ru/index.php/dokumenty/shkolnaya-biblioteka/72-normativno-pravovaya-dokumentatsiya/federalnye-dokumenty/2022-federalnyj-zakon-ot-29-12-2012-n-273-fz-red-ot-31-12-2014-ob-obrazovanii-v-rossijskoj-federatsii-s-izm-i-dop-vstup-v-silu-s-31-03-2015-29-dekabrya-2012-g

2) rpakJIaHCKOTO BOCIIUTAHUSI:

IpEACTABICHUA O COHUAJIBHBIX HOpMaXx U IpaBujIaxX MEKINYHOCTHBIX OTHOIIICHUM B KOJIJICKTUBCEC,
KOMMYHI/IKaTPIBHOI;'I KOMIICTCHTHOCTH B 06H1€CTB€HHO HOHGSHOﬁ, y‘lC6HO-HCCJ’I€I[OB3TCJ'IBCKOﬁ,
TBOp‘IGCKOfI " ApYyrux BUJaX ACATCIbHOCTHU, TOTOBHOCTH K pa3H006pa3H01?1 COBMECTHOM
ACATCIIBHOCTH IIPU BBIIIOJIHCHHUHU y‘le6HBIX, IIO3HABaTCJIbHBIX 3a/1a4, BBIIIOJHCHHUHN XUMHUYCCKHUX
OKCIICPUMCHTOB, CO3JaHUU yLIe6HBIX IMPOCKTOB, CTPEMJICHUA K B3AUMOIIOHUMAaHHUIO U
B3aMMOIIOMOIIX B IIPOLECCE 3TOH y‘le6H0ﬁ JACATCIIBHOCTH, TOTOBHOCTH OLICHUBATH CBOE IOBEJICHUE
" IMOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C IMO3HUIIMKU HPABCTBCHHBIX U ITPABOBBIX HOPM C y‘IéTOM OCO3HaHUuA
HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;,

3) LIEHHOCTH HAYYHOT'O MTO3HAHMUS:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BELIECTBE U XMMUYECKOM pEaKI[M1, COOTBETCTBYIOINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIIAIOIINE OCHOBY JUUISl IOHUMAHUS CYILIHOCTH
Hay4YHOM KapTUHBI MUpa, IIPEICTAaBICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOIbI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJIHOM CPEIOi, O POJIM XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

[103HABATEJIbHbIE MOTUBBI, HAIIPABJICHHBIE HA IIOJyYE€HUE HOBBIX 3HAHUN 110 XUMHUH, HEOOXOIUMBbIE
111 OOBSICHEHUS Ha0JTI0JaeMBIX TPOIIECCOB U SIBJICHUH, MO3HABATEIHHON, HH(POPMAIIMOHHOHN 1
YUTATEIbCKOM KYJIbTYpHhl, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHON PabOTHI C yueOHBIMU TEKCTAMU,
CIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX
TEXHOJIOTHI;

HMHTEpeC K 00YUEHUIO U MMO3HAHUIO, JII0OO3HATEIIBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON U UCCIIEI0BATEIHCKOM IEATETLHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHS O0y4YEHUS B ajbHEHIIEM;

4) hbopmupoBaHUs KYJIbTYPhI 3I0POBB:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 KU3HU, OCO3HAHUE MTOCIECTBUIN 1 HETIPUATHE BPEAHBIX MPUBBIUEK
(ynotpebneHus alKkoroisi, HAPKOTUKOB, KypeHHs ), HEOOX0IUMOCTU COOTIOACHHUSI TPABUIT
0€30IMMacCHOCTH P OOPAICHUH ¢ XHMHYSCKUMH BEIICCTBAMH B OBITY M pPEAIbHOH JKU3HH,

5) TpyI0BOTO BOCITUTAHHSI:

MHTEpPEC K MPAKTUIECKOMY M3y4eHUI0 TIpodeccuii u Tpyaa pa3TuyHOro poja, YBaXXCHHUE K TPYAY U
pe3yibpTaTaM TPYAOBOM IEATETLHOCTH, B TOM YHCJIE HA OCHOBE TPUMEHEHUS MTPEAMETHBIX 3HAHUM
110 XUMHH, OCO3HAHHBIN BBIOOP HHANBUIYATHLHON TPACKTOPUHU MTPOIOJDKEHHS 00pa30BaHUsI C
Y4ETOM TUYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U
nmoTpeOHOCTEH, ycrenHOH Tpo(ecCHOHATBEHOM ASSITEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBAThCS B MPOdecCHOHABHOI cpejie;

6) PKOJIOTUYECKOTO BOCIIUTAHMS:



HKOJIOTMUYECKH 11e1eco00pa3HOe OTHOUIEHHE K MPUPOJE KaK UICTOYHHUKY KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMSI, MOHUMAHKE [IEHHOCTHU 3[JOPOBOTO U O€30MacHOro 00pa3a KU3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (DPU3MUECKOMY U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHUE IICHHOCTH
coOII0IeHHS TTPaBUII 0€30MIaCHOTO MOBECHUS ITPU PadOTE C BEIIECTBAMH, A TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 3/I0POBBIO U KHU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, TTOTy4aeMble MPU U3YUYEHUU XUMUU, JJIS peLIeHHs 3a/1a4,
CBSI3aHHBIX C OKPY)KAIOIIEeH MPUPOJAHOIN CpeaoH, 7Sl MOBBILIICHHS YPOBHS SKOJIOTHUECKOM
KYJIbTYpPbl, OCO3HAHUS TJI00aTBHOIO XapaKTepa dKOJOTHUYECKUX MPOoOIieM U IMyTeil UX peleHus
MOCPEJICTBOM METOJ0B XUMHH, SKOJIOTUYECKOI0 MBIIIUICHHS], YMEHUSI PYKOBOJICTBOBAThHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MTPaKTUKE.

METAIIPEJMETHBIE PE3VJIbTATDI

B cocraBe MeTanpeaMETHBIX pe3yIbTaTOB BBIACIAIOT 3HAUUMBIE JUIsl YOPMUPOBAHHUS
MHUPOBO33pEHUS O0ILeHaYYHbIE TOHATHUSA (3aKOH, TEOpUs, IPUHLIUII, TUIIOTe3a, (haKT, cucTema,
IpoIeCC, 3KCIIEPUMEHT U APYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIIOT HA OCHOBE 3HAHHMM M3 ATUX MPeIMETOB (POPMHUPOBATH MPECTABICHUE O
LIEJIOCTHOM HAy4HOH KapTUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIC IeHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYJSITHBHBIE), KOTOPBIE 00ECTIeYHBAIOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON JEATEIbHOCTH.

[To3HnaBaTenbHbIE YHUBEPCAbHBIE YU€OHBIE JEHCTBHS
bazosBrle jornueckue qeiiCTBUA:

YMCHHS UCIIOJIb30BATh HpI/IéMLI JIOTUYCCKOT'0 MBINIUICHUA TTPU OCBOCHUUN 3HAHMH: PpacCKpbIBaTb
CMBICI XUMHYECKUX ITOHATHH (BLII[GJ'IHTB HX XapaKTCPHBIC IIPU3HAKH, YCTAHABJINBATH B3aUMOCBA3b
C Apyrumu HOHHTI/IHMI/I), HUCIIOJIb30BaTh NMOHATHUSA AJIA 0OBSICHEHUS OTACIBbHBIX (1)3.KTOB u HBHCHHﬁ,
BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHUYCCKUX BCUICCTB U XUMHUYCCKUX
peaKHHﬁ, YCTaHAaBJIMBAThL MIPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIY 00BbEKTaMHU HU3YyUCHUS, CTPOUTDH
JIOTUYCCKHUE PACCYKICHHUA (I/IHIIYKTI/IBHLIC, ACAYKTUBHBIC, 11O aHaHOFI/II/I), ACJIaTh BBIBOJABI U
3aKJIIOYCHUA,

YMEHHE IPUMEHSITH B IIPOLIECCE TIO3HAHMSI IOHATHS (IPEAMETHBIE U METAIIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, HCIIOJIb3yEMbIE B XUMHH, IPE0OPa30BbIBATH IMPOKO
IIPUMEHSIEMbIE B XUMUU MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMu4eckas opMmysa U ypaBHEHHE XUMUYECKOHN peakiny — MpH pelieHnH y4eOHo-
MO3HABATENbHBIX 337124, C YYETOM 3THX MOJIEIBHBIX MPE/ICTABICHUH BBISBIATh U XapaKTepPU30BaTh
CYIIECTBEHHBIE TPU3HAKU U3y4aeMbIX 00bEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUH,



BBIABJIATH O6H_II/IC 3aKOHOMEPHOCTHU, IPUYUHHO-CJICACTBCHHBIC CBA3U U IMIPOTUBOPCUNA B U3YyHACMbIX
mponeccax U sIBJICHUAX.

bazoBrie ncciaenoBaTeabCKUe ACHCTBUS:

YMEHHUE UCIO0JIb30BATh MOCTABJICHHBIE BOIIPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B
KaueCTBE OCHOBBI [T (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHUe ONbITA M0 TAHWPOBAHUIO, OPTaHU3ALUHN U IPOBEICHUIO YICHUYECKUX
HKCHEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJJOM IPOIIecca, CAMOCTOATEIBHO MPOTHO3UPOBATH €TI0
pe3yabTar, GOopMyINpPOBaTH OOOOIIECHHS U BBIBOJBI 110 PE3yIbTaTaM MPOBEIEHHOTO OIBITA,
HCCIIEIOBaHMs, COCTAaBJIATh OTYET O IIPOAETIaHHOM padorTe.

PaGora c uadopmarnmeii:

yMEHHE BHIOMpATh, AHATTU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMALIMIO PA3TUYHBIX BUIOB U (POpPM
MIPEICTaBJICHHUSI, MTOJIy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTEpaTypa
XUMHUYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE TOco0us, pecypchl IHTepHETa), KpUTUYECKU OLIEHUBAThH
MIPOTUBOPEUYUBYIO H HEJJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE PUMEHSATH PA3TUIHBIC METOBI U 3aIIPOCHI TIPU TIOUCKE B 0TOOpe HH(OpMAIHN U
COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOAUMBIX JIJIs BHIITOJIHEHUS YU€OHBIX U MIO3HABATENIbHBIX 3a/1a4
OIpeIeIEHHOrO THIA, MPUOOPETEHHE OMbITAa B 00JIACTH UCIIOIb30BAHUS MH(POPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTH, OBJIa/IEHUE KYJIbTYpOH aKTUBHOT'O UCIIOJIb30BAaHUS Pa3IMUHBIX
MTOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATH ONTUMAIbHYIO (POPMY IpECTaBICHUS
uHGOpMaLUU U WUTIOCTPUPOBATh peIIaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, IharpaMMaMH,
npyrumu popmamu rpaduKu U UX KOMOUHAILUSAMU;

YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATH B MpoIiecce yueOHON U UCCIeA0BATEIbCKOM 1eATEeNbHOCTH
I/IH(l)OpMaIII/II-O O BJIMAHWH MMPOMBINIJICHHOCTH, CCJILCKOI'O XO3STUCTBA U TPAHCIIOPTA HA COCTOAHHE
OKpY>Karolle MpUPOTHON CPEbI.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE 1eHCTBUS:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOfe Auanora u (Mjin) IUCKYCCHH) MO CYIIECTBY OOCYKIaeMON TEMBI,
(hopmMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOJIHEHUS TIPEITIOKCHHON 3a/1a4u;

YMCEHUA MPCACTABIATE TOJYUCHHBIC PE3YJIbTATHI O3HaBaTeIbHON ACATCIIBHOCTH B YCTHBIX U
IMUCBbMCHHBIX TCKCTaX; ACJIaTh MPE3CHTAIUIO PE3YJIBTATOB BBIIIOJIHEHUA XUMHYCCKOT'O
IKCTIEpUMEHTA (J1a00paTOPHOTO OTBITA, Ta00PATOPHOU pabOTHI MO MCCIICTOBAHUIO CBOMCTB
BEIIECTB, YI€OHOTO MPOEKTA);

yMEHUS Y4eOHOTO COTPYTHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM MMO3HABATEIILHON U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTU IPU PEIIEHUU BOSHUKAIOUIUX MTPOOJIeM Ha OCHOBE Y4€Ta 00LIrX



WHTEPECOB U COTIIACOBAHMS MO3UIHHN (00CYKICHHS, 0OMEH MHEHHUSIMH, «MO3TOBBIE ITYPMEIY,
KOOPIUHAIIHS COBMECTHBIX JICWCTBUM, ONIPEICTICHIE KPUTEPHEB 110 OLIEHKE KaueCTBA BHIMTOJTHEHHOMN
paboTHI U ApyTHE).

PerynsaTuBHble yHUBEpCaIbHbIC yUeOHbIE N1EUCTBUSA:

YMEHHUE CaMOCTOATENIBHO ONPEIEIATh UEIH AEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIHPOBATH U MTPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JACSITEILHOCTD, BEIOMpATh HanOoIee
3¢ (heKTHBHBIC CTIOCOOBI peICHHs YIeOHBIX U MIO3HABATEIHHBIX 33/1a4, CAMOCTOSATEIHHO COCTABIISATh
WJIA KOPPEKTUPOBATH MPEJI0KEHHBIN aJITOPUTM JICUCTBUM MPH BBINOJIHEHUU 3a1aHUI ¢ YUETOM
MOJTyYEHUSI HOBBIX 3HAHUI 00 M3y4aeMbIX O0OBEKTaX — BEIIECTBAX U PEAKIUIX, OIICHUBATH
COOTBETCTBHE IOJYYEHHOI'O pe3yJIbTaTa 3asiBICHHOU 1IeJIM, YMEHHUE MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMble B YCIOBUU 3aJaHU.

[NPEAMETHBIE PE3VIJIBTATHBI

B cocraBe npeMeTHBIX Pe3yJIbTaTOB [10 OCBOCHUIO 0053aTEIBHOTO COIEPKAaHUS, YCTAHOBIEHHOTO
TaHHOU (henepanbHON paboueii IporpaMMoid, BEICTISIOT: OCBOCHHBIC 00YJAIOIIIUMHUCS HAyYHBIC
3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUH, CTICU(pUYECKUE IS TPEIMETHON 001acTH « XUMHS», BHIIBI
JeSITEIbHOCTH T10 MOJTY4YEHHIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIH, TPeoOpa30BaHUIO U
MIPUMEHEHMIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CUTYalUsX.

K koH1y 00y4eHus B 8 kiacce npeMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXkaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKHX MOHSATUN: aTOM, MOJIEKYJla, XUMUUECKHI 2JIEMEHT,
MPOCTOE BEIIECTBO, CIIOHOE BEIIECTBO, CMECh (OJTHOPO/IHASI M HEOTHOPOIHAS ), BAJICHTHOCTb,
OTHOCUTEJIbHAS aTOMHAsl U MOJICKYJIIpHAsl Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBast I0JII XUMUYECKOTO JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCUI, KUCIIOTA,
OCHOBaHHE, COJIb, JIEKTPOOTPULIATETbHOCTD, CTETIEHb OKUCIICHUS, XUMHYECKash peaKkus,
KJIacCU(UKALIUS PEaKIUil: peaKluy COCTUHEHUS, PEAKIIUU PA3JI0KECHHUS, PEAKIIH 3aMeIleHus,
peakiuu oOMeHa, 9K30- U DHIOTEPMUYECKUE PEaKIIUH, TeITOBOH A (EKT peakiuu, sIpo aToMa,
AJIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTANb, PaInyC aTOMa, XUMUYECKas CBS3b, OJISpHAS U
HETOoJIsIpHAsi KOBAJIECHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0JIs
BelecTBa (MMPOICHTHAs KOHIIEHTpPAITUs) B PacCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH 3TU MOHATHUS TTPU
OTIMCAaHUU BEIIECTB U UX MPEBPAIECHUN;

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJIsl COCTaBJICHHs (POPMYJT BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIINI;



OIPENENIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTEICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, IPHHAJICKHOCTD BEIIECTB K ONpPeeIEHHOMY KJIAcCy
coeAnHeHui 1o Gpopmynam, BUJ XUMHUUECKOH CBA3M (KOBAJICHTHAS U MOHHAS) B HEOPTaHMYECKUX
COCIMHEHUSX;

packpsiBaTh cMmbIc [lepnonnueckoro 3akona JI. 1. MenzaeneeBa: 4eMOHCTPUPOBATh IOHUMAaHKE
[IEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOXKEHUS B
[leproanueckoii cucreme, 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIDHOTO YYEHMs, 3aKOHAa ABOIapo;

OIMCBIBATh U XapaKTepu3oBaTh TabauuHyto GopMy [lepuoanyeckoit cucTeMbl XUMUYECKUX
9JIEMEHTOB: pa3INyaTh MOHIATHUA «TJIaBHAs noArpymnna (A-rpynma)» u «modouyHas noarpymnmna (b-
TPYIIa)», Majible U OOJIBIINE IEPUO/IbI, COOTHOCHTH 0003HAYCHHS, KOTOPbIE UMEIOTCS B TaOJIHIIe
«IIepuoanueckas cucrema Xumuueckux 3jemMeHToB 1. 1. MenaeneeBay ¢ 4uCIOBBIMU
XapaKTepUCTHKAMU CTPOCHUSI aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U 3apsi sApa, o01iee Yucio
JIEKTPOHOB U pacHpeeseHUe UX 0 JIEKTPOHHBIM CII05IM);

KJIaCCU(UIUPOBATh XUMUYECKUE 3JIEMEHTBI, HEOPraHUYECKUE BEILIECTBA, XUMUYECKUE peakuuu (1o
YHCIIY M COCTAaBY YYaCTBYIOIUX B PEAKLIUHU BEILECTB, IO TEINIOBOMY 3P QEKTY);

XapaKkTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PAa3JIMUHBIX KJIACCOB,
IIOATBEP>K/1asl ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIunii;

IIPOrHO3MPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTAaBa, BO3MOKHOCTH
MIPOTEKAHNS XUMHUYECKUX MPEBPAIIECHUIN B PA3JINYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO
XUMHYECKOI'0 3JIEMEHTA 110 (JOpMyJie COEMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IIPOBOAUTDH PACUEThI [0 YPABHEHUIO XUMUYECKOU PEAKIIUU;

IIPUMEHSTh OCHOBHBIE ONEPALIMHA MBICIUTEIBHOMN NAEATENbHOCTH — aHAIU3 U CUHTE3, CPABHEHHUE,
0000111eHre, CUCTEMATH3alIMI0, KJIacCU(UKAIUIO, BBISIBICHUE TPUUMHHO--CIIE/ICTBEHHBIX CBS3EH —
JUISL N3Yy4EHMSI CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKLIUH, ECTECTBEHHO-HAYYHbIE METO/bI TO3HAHUS
— HaOJI0IeHNEe, U3MEPEHHE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEeaNbHbIM U MBICTICHHBIN);
ClIeZIOBaTh MpaBHJIaM I0JIb30BAaHUS XUMUUYECKON MOCYI0H U 1TabOpaTOPHBIM 000pyI0BaHHEM, a
TaKXe MpaBuiiaM 00pallleHHs ¢ BEIIeCTBAMU B COOTBETCTBUHU C MHCTPYKIHSAMU IO BBIITOJTHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIECTB
(BOoOpOAa M KUCIIOPOJIa), IPUTOTOBICHUIO PACTBOPOB € OIpeIeIEHHON MaccoBOU Aoyel
PacTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTBHI 110
pacrno3HaBaHHUIO PacTBOPOB IIEJIOUYEN U KUCIIOT C MOMOIIBI0 HHANKATOPOB (JTAKMYC,
(denondranen, METUIOPAHK U IPYTHE).

K xoH1y 00y4enus B 9 kiacce nmpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaXkaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJla, HOH,
KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTD, EKTPOOTPHULIATEIBHOCTD,
CTENEeHb OKUCIICHMSI, XUMHUECKasl peaKkiusi, XUMU4YecKas CBsI3b, TEIUIOBOM 3(hPeKT peakiiuu, MoJib,
MOJIAPHBINA 00BEM, paCTBOP, JIEKTPOIUTHI, HEIJEKTPOIUTHI, JIEKTPOIUTHYECKAs AUCCOLUAIINS,
peakiuy HOHHOTO OOMeHa, KaTaau3aTop, XMMUYECKOe paBHOBeCHE, 00paTUMble 1 HEOOpaTUMBbIE
peaKuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKUCIUTENh, BOCCTAHOBUTEIb, OKUCIIEHUE
1 BOCCTAHOBJICHHE, AJIJIOTPOIHS, aM(OTEpHOCTb, XMMUYECKas CBA3b (KOBaJICHTHAsI, NOHHAS,



MeTaJlJIN4ecKasi), KpUCTaJUTMUecKas peléTka, Koppo3usi METaJlIOB, CILUIaBbl, CKOPOCTh XMMHUECKOMN
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK BemecTna;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHSITUN U MPUMEHSAThH 3TH MOHATHSI IPU
OMHUCAHUU BEUIECTB U UX MPEBPAILICHUN;

HCIOJIb30BaTh XMMHUUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUs (POPMYIT BEIIECTB U YpaBHEHHI
XMMHYECKUX PEAKIIUI;

OTIpEEIISATh BAJICHTHOCTb U CTENEHb OKUCICHHUS] XUMUYECKUX JIEMEHTOB B COCTUHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy COeIMHEHUH 10
(dbopMynaM, BuJ XUMHUYECKON CBA3H (KOBAJCHTHAS, MOHHASI, METAILTNYECKAasi) B HEOPTraHUUECKUX
COEIMHEHUSX, 3apsij HOHA 10 XUMUYECKOUN (popMmyIie, XxapaKTep Cpeiibl B BOAHBIX paCTBOPax
HEOPraHWYECKUX COEAUHEHUM, TUI KPUCTAIIIMYECKON PEIIETKA KOHKPETHOIO BEIECTBA;
packpbiBaTh cMbich [lepuoanueckoro 3akona /. V1. MenaeneeBa 1 1eMOHCTPUPOBATH €TI0
MMOHMMAaHKE: OMKUCHIBATh U XapaKTepU30BaTh Tabnuunyto popmy Ilepnoanueckoil cucreMsl
XUMHUYECKUX 3JIEMEHTOB: pa3In4aTh MOHITHS «TJaBHAs moArpymnmna (A-Tpymnmna)» u «1mobdoyHast
noarpynna (b-rpynna)y», mansie u 601bIIKMe TEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
HUMEIOTCS B IEPUOANYECKOMN TaOIHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sJipa, 001ee YHUCIIO IEKTPOHOB U pacIipe/ie]ieHHe UX 10
ANEKTPOHHBIM CJIOSIM), OOBACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH B Mpejienax MajblX MEPUOJIOB U IIIaBHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;
KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE peakinu (1o
YHCIy U COCTAaBY YYacCTBYIOIIUX B PEaKIIMU BEUIECTB, [0 TEIJIOBOMY 3D PeKTy, 0 N3MEHEHUIO
CTENIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIEHU(PHUUIECKHEe XUMHUUYECKHUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPKAasi OMUCaHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTABJISITh YPABHEHHMSI SJIEKTPOIUTHUYECKOMN TUCCOLMALIMN KUCIIOT, IIE€JI0UEl U COJIEH, TTOTHbIE U
COKpalIEHHbIE YpaBHEHUS peaklnii HOHHOTO 0OMeHa, YpaBHEHUS PeaKIIHii, OITBEPKIAIOIITIX
CYIIIECTBOBAHUE T€HETUYECKON CBSI3M MEXIY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI OCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3THX PEeaKInii;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX TPEBPAIICHUH B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHUYECKOTO AJIeMEeHTa 0 (popMylie COeAMHEHNS, MACCOBYIO JOJIO BEIIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI TT0 YPABHEHUIO XUMHUYECKOMN peaKIuu;

coOJII0AaTh MpaBUIIa MOJIb30BAHUS XMMHUECKOHN MOCY10i U 1a00paTOpHBIM 000pyI0BaHUEM, a
TaKKe MpaBuia 0OpaIeHus ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMH TI0 BBITTOJTHEHHUIO
1a00paTOPHBIX XUMHUECKHX OMBITOB IO TOJIYICHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTrIeKucioro rasa);

MIPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX BEIECTB: PACIIO3HABATH
OTIBITHBIM TTYTEM XJIOpUI-, OpOMUI-, HOAWI-, KapOOHaT-, hocdar-, CHIIMKaT-, Cyiabdar-,
THUAPOKCH/I-UOHBI, KATHOHBI aMMOHUS U MOHBI U3yUYE€HHBIX METAJIJIOB, MPUCYTCTBYIONTNE B BOTHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

MIPUMEHSATHh OCHOBHBIE OTIEpPAIlMH MBICIIUTEIILHOMN JACSITEIIbHOCTHA — aHAIN3 U CHHTE3, CPaBHEHHUE,
000011IeHIE, CHCTEeMATH3AIMIO, BHISBIICHHE PUIMHHO-CIICJICTBEHHBIX CBSA3EH — IS U3yUEHUS
CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIUNA, €CTECTBEHHO-HAYYHBIE METO/IbI TTO3HAHUS —
HaOI0IeHne, U3MEPEHNE, MOJICIUPOBAHNE, YKCIIEPUMEHT (pealbHbI U MBICTICHHBIH ).



3. COAEP) KAHUE IMPOI'PAMMBbI
«Xumusn» 8 kaacc 70 4/rox (24/Hen; 2 y-pe3epBHOE BpeMs)

Pazgea 1. OcHOBHbIE IOHATHS XUMHUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABJIEHNH)

IIpenmer xumuu. XHUMHUSL KaK 4YacThb €CTECTBO3HaHUA. BemectBa um ux cBoictBa. Yucrtele
BEIlECTBA U cMecH. MeTospl MO3HaHWsS B XMMHUHU: HaOmroneHue, sKcrepuMeHT. [Ipuembl Oe3zomacHo
paboTel ¢ 000pymOBaHUEM U BemecTBaMu. CTpOeHUE TIIaMEHHU.

Yuctele BemiectBa M cMmecd. CrnocoObl OYMCTKM BEILECTB: OTCTauBaHWE, (UIBTPOBAHUE,
BBIIIAPUBAHUE, KpUCTAUIM3ALUsA, AMCTWILIALUA. DPU3MYECKME U XUMHUUYECKHE SBJICHUS. XUMUYECKUE
peakuuu. [Ipu3Haky XUMHUYECKUX PEAKLMN U yCIOBHS BO3SHUKHOBEHMS U TEUEHUS XMMUYECKHUX PEaKIIU.

ATOMBI, MOJIEKYJIBI M HOHBL. BemecrBa MOJIEKYJISPHOTO U HEMOJIEKYJISPHOTO CTPOCHUS.
Kpucrannmueckue u amop¢Hble BemiecTBa. Kpucrajmueckue pelleTKd: HOHHAs, aTOMHas M
MonekyisipHas. IIpocTeie M cinoxHbIE BemiecTBa. XUMHUYECKUM 3JEMEHT. MeTalibl U HEMETaJUIbI.
AtomHas enuHuna maccbl. OTHOCUTENIBHAs aTOMHas Macca. S3pIK XMMHMH. 3HAKHM XUMHUYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. XuMH4Yeckue ¢Gopmynbl. OTHOCHUTEIbHAS
MOJIEKyJIsipHass Macca. KadecTBEHHBII M KOJIMYECTBEHHBIM COCTaB BEIIECTBA. BpluuciieHus 10
XUMHAYEeCKHM (hopMynam. MaccoBasi 10JIs1 XUMHUYECKOTO JIEMEHTA B CII0)KHOM BEIIECTBE.

BanenTHOCTh XMMMUECKUX 3JeMeHTOB. OmpezereHrue BaJCHTHOCTH 3JEMEHTOB O (opMyinaM
OuHapHBIX coequHeHn. CocTaBlIeHHe XUMUUECKUX (POpMYJ1 OMHAPHBIX COEAMHEHUI IO BaJIECHTHOCTH.

ATOMHO — MOJIEKYJIIDHOE Y4YEHHME. 3aKOH COXPAaHEHHUs Macchl BellecTB. JKuU3Hb U EATENbHOCTh
M.B. JlomoHOCOBa. XMMHAYECKHE YPaBHEHHU. THUIIBI XUMUYECKUX PEAKIIUI.

Kucnopon. Haxoxnenue B mnpupope. Ilomyuenwe kucinopoma B jgabopaTopuu |
IPOMBINIUIEHHOCTH. PU3NUECcKHe U XMMUYECKHUEe cBoWcTBa Kuciopoaa. 'openue. Oxcunbl. [Ipumenenue
kuciaopona. Kpyrosopor kucnopona B npupone. O30H, aiorponus kuciopoaa. Bo3nyx u ero cocras.
3ammTa aTMOC(EepHOTro BO3AyXa OT 3arpsi3HEHUM.

Bonopon. Haxoxnenue B npupoge. Ilonyyenue Booposa B 1a00paTOpUM U MPOMBIIIIEHHOCTH.
duznyeckue U XMMHUYECKHE CBOKCTBA BoJopoia. Bogopoa — BoccranoBuTeb. Mepsl 6€30aCHOCTH IIPU
pabote ¢ BogopoaoMm. [Ipumenenue Booposa.

Boma. Metonbl onpeznenenuss cocraBa BOJbI — aHaIu3 U cuHTE3. PU3MYECKUE CBOMCTBA BOJBI.
Bona B npupoze u cnocoObl ee 04MCTKU. Adpanus BOJbl. XUMHUECKHE CBOicTBa BoAbl. IlpumeHenue
BoAbl. Boma — pactBoputens. PacTBopuMOCTH BemiecTB B Boje. MaccoBasg J0J1 pacTBOPEHHOI'O
BEIIECTBA.

KonuuectBennsie otHomeHus: B xuMuu. KonnuectBo BemectBa. Moinb. MossipHas macca. 3aKkoH
ABorazapo. Mossipabiii 00beM ra3oB. OTHOCHTENBHAS MIOTHOCTh ra3oB. OOBEMHbBIE OTHOIIEHHS I'a30B
IPU XUMUYECKHUX PEAKIIMSIX.

Baxueliimmne kiaccel HEOpPraHMYecKUX coequHeHud. OKCHIbl: CcOCTaB, Kiaccu(uKaius.
OcHoBHbIE U KHCIIOTHbIE OKcuabl. Homenkmarypa okcujoB. dusnueckue M XMMHUYECKHE CBOICTBA,
MIOJIyYEHHUE U IPUMEHEHUE OKCUIOB.

I'mnpokcunpl. Knaccuduxanus rugpokcuaos. OcHoBanusa. Cocras. lllenoun u HepacTBOpuMbIE
ocHoBaHusA. Homenknarypa. @usnueckue ¥  XMMHYECKHE CBOMCTBA OCHOBaHUM. Peakius
HelTpanuzanuu. [lonydyenne u npruMeHeHne ocHOBaHUM. AM(OTEpHbIE OKCHUIBI U THUIPOKCU/IBI.

Kucnorsl. CocraB. Knaccudukanus. Homenknarypa. dusnueckue M XUMHUYECKHE CBOWCTBA
KHCJIOT. BBITECHUTENBHBIN Pl METAIIIOB.

Comu. CocraB. Knaccuduxanus. Homenknarypa. ®dusnyeckue cBoiicta coseil. PactBopumocts
coJeil B Bojie. XuMHueckue cBoiicta coseid. CriocoOrl nmosryueHus cosneil. [Ipumenenue coseil.

I'eneTndeckas CBA3b MEXy OCHOBHBIMH KJIaCCAMU HEOPTaHUYECKUX COCAUHEHUMN.

JMemoncTpanuu. O3HaKOMJICHHE C 00pa3IaMu MPOCTHIX M CIOKHBIX BemecTB. CrtocoObl OUNCTKH
BEIIECTB: KPUCTAIM3AIMs, AUCTWLIANMA, XpoMmaTtorpadus. ONBITE, NOATBEPXKIAIONIME 3aKOH
COXpaHEHHs MACChI BELIECTB.

[Tonmy4yenue u cobupaHue KUCI0po1a METOJIOM BBITECHEHHS BO3AyXa U Bozbl. OmpeneneHue
cocrtaBa Bo3ayxa. Komnekyus nepmu, kamenno2o yaiusa u npooyKmos ux nepepadomxu.



[Tonyuenue Bonopoza B anmnapare Kuna, mpoBepka Boopoaa Ha YUCTOTY, TOPEHHE BOAOPOa,

coOMpaHue BOAOPOIa METOIOM BBITECHEHHS BO3yXa M BOIBI.

AHanu3 Bosbl. CUHTE3 BOJIBI.

3HaKOMCTBO ¢ 0Opa3iaMu OKCHI0B, KUCJIOT, OCHOBaHMH H coseil. HelTpanuzamnus ménoun
KHUCJIOTOH B IPUCYTCTBUU UHAMKATOPA.

JlaGopaTopHble onbIThI. PaccMoTpeHue BELECTB ¢ pa3IMuHbIMU (GU3NYECKUMU CBONCTBAMHU.
Paznenenue cmecu ¢ momomisio MaruuTa. Ilpumeps! Gpu3nyecknx 1 XMMHYECKHX siBIeHUH. Peakium,
WITIOCTPUPYIOIME OCHOBHBIE IIPU3HAKU XapaKTEPHbIX peakuuu. Pa3iioxxeHne ocCHOBHOrO kapOoHaTa Meu
(). Peakius 3aMeLICHUS] ME/IN JKEJIC30M.

O3HakomiieHHE ¢ 00pa3LiaMi OKCUI0B.

BsaumonetictBre Bogopoaa ¢ okcuaom meu (11).

OneIThI, MOATBEPKAAIOINE XUMAYECKUE CBOWCTBA KUCIIOT, OCHOBaHUM.

IIpakTnyeckune padorTnl

e [IpaBuna TexHUKH 6€30IIACHOCTH IIPU paboTe B XUMHUYECKOM KaOuHeTe. O3HaKOMIIEHUE ¢
71a00paTOPHBIM 000PYIOBAaHUEM.

e OunCTKa 3arpsA3HEHHON IOBAPEHHOM COJIH.

e [IonyueHne u CBOMCTBA KMCIOPOJa

e [lonydyeHne Bonopoaa U U3y4eHHE €ro CBOMCTB.

e [IpuroroBiieHHE PaCTBOPOB COJIEH C ONIPENEIEHHON MAaCCOBOM J10JIEW pacTBOPEHHOTO
BELIECCTBA.

e Pemienne skcriepuMeHTalbHBIX 337a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIMHEHUI.

Pacyernble 3a1aun:

Beruucnenne oTHOCUTENbHOM MOJIEKYIIIPHOI Macchl BelecTna 1o gpopmyiie. Beruncnenue
MacCOBOM J0JIM 3JIEMEHTA B XUMUYECKOM COECJUHEHUH. Y CTAHOBJIEHUE MPOCTENIIEH PopMyIbl
BELIECTBA [10 MACCOBBIM JI0JISIM JIEMEHTOB.

HaxoxeHne MaccoBoM 0 paCTBOPEHHOIO BEIIECTBA B pacTBOpE. BrIunciieHne Macchl
pPacTBOPEHHOIO BEUIECTBA U BOABI AJIs1 IPUTOTOBJICHHS PaCTBOPA ONPEAEIEHHON KOHIEHTPALMH.

OObEMHBIE OTHOILIEHUS Ta30B IPU XUMUUECKHUX PEAKIIMSIX.

BbruuciieHus o XuMHYECKUM YpaBHEHHSIM Macchl, 00bEéMa U KOJIMYECTBA BEIIECTBA OJHOTO U3
IPOJYKTOB PEAKIMH 110 MacCe UCXOJHOTO BEIIECTBA, 00bEMY MIIM KOJIMYECTBY BEIIECTBA, COJIEPIKALIETO
ONPEACNEHHYIO JOJIKO TPUMECEN.

Pa3nen 2. [lepuoanyeckuii 3aK0H M NepUOANYECKAS CHCTEeMa XUMU4YeCcKuX diementos JI.U.
Menpaeseea. CTpoeHue aToma.

[lepBble TOMBITKK KIaCCUPHUKAUU XUMUYECKHX 31€MEHTOB. [loHATHME O Tpynmax CXOAHBIX
JJIEMEHTOB. ECTeCTBEHHBIE CEMENCTBA ILEJIOYHBIX METAIUIOB M TaJlOT€HOB. biiaroponmHbie rasbl.
[Iepnonnueckuii 3axon J[.M.MenneneeBa. llepuonnueckass cucremMa Kak €CTECTBEHHO — HAay4dyHOE
KJaccu(uKalus XUMHUYECKUX d3JeMeHToB. TaOnuuHast Qopma mpeacTaBieHHs Kiaccu(uKanuu
XUMHUYECKHX 35ieMeHTOB. CTpykTypa Tabnuusl «llepuoanueckas cucrema XxumMudeckux snemeHTos [1.1.
MenneneeBa» (kopotkas ¢opma): A- u b- rpynnsl, nepuoabl. PU3HUECKUI CMBICT MOPSAIKOBOIO
3JIeMEHTa, HOMepa Ieprojia, HoMepa rpynmsl (A5 2JIEMEHTOB A-TrpyIm).

Crpoenue aroma: po U 3JIEKTPOHHAsA 000s104ka. COCTaB aTOMHBIX Jiep: MPOTOHBI U HEUTPOHBI.
N3oTonbl. 3apsig aTOMHOTO sipa, MacCoOBOE€ YHMCIIO, OTHOCUTEIbHass aToMHas Macca. CoBpeMeHHas
(bopMynHpOBKa MOHATUS «XUMUYECKUNA IIEMEHT.

OnekTpoHHas 000J04YKa aToMa: MOHATHE 00 HEPreTUYECKOM YPOBHE (DJIEKTPOHHOM CIIOE), €ro
€MKOCTH. 3aloJHEHHE 3JIEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO IMEPHOJOB.
CoBpemenHas pOpMyIHPOBKA MEPHUOJUUECKOTO 3aKOHA.

3HaueHue nepuoanueckoro 3akoHa. Hayunsle noctwkenus [I.JMI. MenneneeBa: ucnpaBieHHE
OTHOCHUTEIIbHBIX aTOMHBIX Macc, Mpe/icKazaHue CyIIECTBOBAHMSI HEOTKPBITHIX JIEMEHTOB, IEPECTAaHOBKU
XUMHUYECKHX 3JIEMEHTOB B Nepuoaudeckoi cucreme. XKuznp u aesrensHocts .M. Menneneesa.

JdemoHcTpaumuu:



@u3nyeckue CBOMCTBA WIEJOYHBIX METAUIOB. B3anMoOIelcTBHE OKCHIOB HATpUs, MarHus,
dbocdopa, cepbl C BOIOM, MCCIEIOBAHNE CBOMCTB MOJYYCHHBIX MPOAYKTOB. B3ammoselicTBre HaTpusi U
Kanusa ¢ Bojaod. dusnueckue CBOMCTBA rajgoreHoB. BizaumojencTBre aqtOMUHHS C XJIOPOM, OpOMOM U
HOJIOM.

Pasnen 3. CtpoeHue BemecTna.

DNEKTPOOTPULIATEIBHOCT XUMHUYECKUX 3JIeMEHTOB. (OCHOBHBIE BHJbl XHUMHUYECKON CBS3U:
KOBAJICHTHAs HEMOJSApHAs, KOBAJICHTHAs TOJIApHAs, WOHHAs. BaJeHTHOCTH JJIEMEHTOB B CBETE
anekTpoHHOU Teopuu. Ctenenb okuciaeHus. [IpaBuna onpeeneHus cTeneHel OKUCICHUS 3JIEMEHTOB.

JdemoHcTpaumuu:

ConocraBnenue (PU3NKO-XUMUYECKUX CBOWCTB COEOUHEHUH C KOBAJCHTHHIMU M HOHHBIMH
CBSI3SIMH.

9 kaacc.
Pa3znea 1. MHoroo0pa3ue XuMHUYECKUX PeaKIuii.

Knaccupukamuss XMMHYECKHX peaKIUil: peakUud COSAMHEHHs, Ppa3I0KEHUs, 3aMeIlleHHs,
oOMeHa. OKHCIHUTEIHHO-BOCCTAHOBUTENbHBIE peakuud. OKUCIUTENTh, BOCCTAHOBUTENb, MPOLIECCHI
OKHCJIEHUS U BOocCTaHOBJIEHUs. COCTaBlIeHUE YPAaBHEHUN OKUCIIUTENBHO ~-BOCCTAHOBUTENIBHBIX PEAKIUI C
MOMOIIBIO0 METOJIA 3JICKTPOHHOTO OanaHca.

TernoBbie YPPEKTH XUMHUECKUX peaKIuil. IK30TEPMUYECKAE U DHIOTEPMUUYECKHE PEaKIUH.
Tepmoxumuueckue ypaBHeHuUs. PacueTbl 10 TEpPMOXUMHUYECKUM YPABHEHUSIM.

CKOpOCTh XMMHUYECKUX peakluil. PaKkTOphl, BIUSIOLINE Ha CKOPOCTh XUMUYECKTX PEaKIHil.
[lepBoHauabHOE MIPEACTABICHUE O KaTaJIU3e€.

O6parumbie peakuun. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.

XUMHYECKUE pEaKUU B BOAHBIX PAaCTBOpaxX. DJIEKTPOIUTHI UM HEAIEKTPOIUTHL. VOHBI.
Karuonel u anuonsl. ['miapaTtHas Teopusi pacTBOPOB. DJIEKTPOIMTHYECKAs  JIUCCOLMALUSA KHUCIIOT,
ocHOBaHu# U coneil. Cnalble ¥ CUIIbHBIE ANEeKTPoNuThl. CTenenb auccoruanuu. CTeneHb AU CCOLUAIUU.
Peakuuu moHHoro obmeHa. YcClIOBUS T€UEHHS peakUWid HOHHOTO OOMEHa /10 KOHIA. XUMHUYECKHe
CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAMHEHUH B CBeTe TNpeAcTaBIeHUHd 00
JJIEKTPOJINTUYECKON JAUCCOLMALMM M OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil. [loHaTtne o
TUAPOIIU3E COJIEH.

JdemoHcTpaumnu:

IIpuMepsl 5K30- U DHIOTEPMHUUYECKUX PEAKIIHiA.

BzaumopeiicTBue LIMHKA C COJISTHOM M YKCYCHOM KMCIOTOM. B3auMoaencTBie rpaHyIMpOBaHHOIO
LIMHKA U [IMHKOBOW IIBLJIX C COJISTHOM KUCIIOTOM.

B3aumoneiictBue okcuga menu (II) ¢ cepHoil kucioTol pa3sHOW KOHLEHTPAaLUMU HpPU PAa3HBIX
TEeMIIEpaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOW KHCIIOTE.

I'openue cepsl B pacIUIaBICHHON CEIIUTPE.

HcnbrTanue pacTBOPOB BELIECTB HA MIEKTPUYECKYHO TPOBOIUMOCTD.

JIBM>KEHNE HOHOB B DJIEKTPUYECKOM II0JIE.

IIpakTHyeckue padborTsbi:

W3yuyenue BIUSHUS YCIOBUHI IIPOBEICHUS XUMUYECKON PEAKLIUU HA €€ CKOPOCTb.

Pemienne sKcrepuMeHTaNbHBIX 3a1ad 1mo Teme «CBOMCTBa KHCJIOT, COJIEd M OCHOBAHHMHN Kak
3JIEKTPOJIUTOB)

JlaGopaTopHble ONBITHI:

Peakiinu oOMeHa Mex 1y pacTBOpaMu 3JIEKTPOJIUTOB

Pacyernble 3a1a4n: BeluncineHus no TepMOXMMUYECKUM YPABHEHUSAM PEAKIIUM.

Pa3nen 2. Muoroo0pasue BeunecTs.



Hemeramnsl. 'anorenst. [lonoxxeHne B MepUOAUYECKON CHCTEME XMMHUUYECKHUX JIEMEHTOB,
cTpoeHue ux aromoB. Haxoxnenwe B mpupone. Pu3nM4ecKMe MU XUMHUYECKHE CBOWMCTBA TaJIOTE€HOB.
[lonyyenue u mnpuMeHeHHE TrajoreHoB.  Xiop. Puznueckue M XHMHYECKHE CBOMCTBA XJIOpa.
[Ipumenenue xsopa. Xaopopojaopoa. Gusndeckue cBoiictBa. [lonyuenne. ConssHHasE KUCIOTa U €€ COJIU.
KauectBenHast peakiyst Ha XJ0pUI-HOHBL. Pacrio3HaBanue Xja0puaoB, OpOMUI0B, HOAUIOB.

Kucnopon u cepa. Ilonoxenne kucinopona u cepbl B [ICXD, ctpoenue nx aromoB. Cepa.
Amnotponus cepbl. Pu3znyeckue U xumuueckue cBoiictsa. Haxoxnenue B npupoae. [lpumenenue cepsl.
CepoBonopon. CepoBosiopoaHas KucioTa u ee conu. KauecrBennas peakuus Ha cyibQua-uonsl. Oxcua
ceppl (V). ®usnueckue u xumuueckue cpoiicrBa. IIpumenenue. CepHucTas KHUCIOTa M €€ COJIM.
KauectBennas peakuus Ha cynbput-uonbsl. Okcup cepol (V). Cepnas xucnora. XuMuyecKkue cBOMCTBa
pa30aBICHHON W KOHIICHTPUPOBAHHOW CEpHOW KUCIOTHL. KauecTBeHHas peakuus Ha Cyab(haT-HOHBI
XUMHUYECKUE pEeaKLuH, JIekKallMe B OCHOBE MOJYYEHHsS CEPHOM KHUCIOThI B IPOMBILIIIEHHOCTH.
[IpuMeHeHne cepHON KUCIIOTBI.

Azotr u docdop. Ilomoxenune azora m dochopa B I[ICXD, crpoeHne uX aTOMOB. A3OT,
¢u3uueckne M XMMHUYECKHE CBOWMCTBA, MOJNy4YeHHE M IpuMeHeHue. KpyroBopor azora B mpupoe.
AMMuak: (u3nueckue U XMMHUYECKHE CBOWCTBA, MoTydeHHe U nmpumenenue. Comu aMMoOHHs. A30THas
KHCII0Ta U ee cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lonmydyeHne a30THOW KHUCIOTHI B
naboparopun. XHUMHUECKHE pEaKIHMH, JIeXKAallue B OCHOBE IMOJYYEHHUS a30THOW KHCJIOTHI B
npoMbllieHHOCTH. [IpuMenenne a3otHOl kucinoTbl. Cosii a30THOM KHMCIOTBI U HMX TNPUMEHEHHE.
A3OTHBIE y1OOpeHusl.

®ochop. Amnorponus docdopa. duszmueckne W XUMHUECKHE CcBoicTBa (ocdopa. Oxcua
docdopa (V). Oprodochopnas kucnora u ee conu. PochopHbie y1o0peHHsI.

VYrnepon u kpemuuii. [lonoxxenue yriepona u kpemuus B [ICXD, crpoenne ux atomoB. YTiiepo.
Amnotponust yriaepoaa. dusmueckre M XMMHUYECKHE CBOMCTBA yriepoga. AjcopOuus. YrapHbIid ras,
CBOWCTBA U (PU3UOJIOTHUECKOE JCHCTBHE HA OPTaHMU3M. YTIJIEKHCIBIN ra3. YToNbHas KUCIOTA U €€ COJIH.
KauectBennble peakuuu Ha KapOoHaT-uoHbl. KpyroBopor yriepona B mnpupoge. OpraHudeckue
COEIMHEHUS YIiIepoJa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Cmexno. Llemenm.

Meramnel. Ilonoxxenne wmertamioB B [ICXD JI.M.MengeneeBa, CTpO€HHE HX aTOMOB.
Mertannnueckast cBs3b. DuU3MUEcKHe CBOWCTBA METALIOB. PAl aKTMBHOCTM MeETaIOB. XUMHYECKHE
cBoicTBa MeTaiutoB. O0mue crocoos! noayueHus MetawioB. CrutaBel MmeTauioB.  lllenounsie meTamib.
[TonoskeHnEe HIENIOYHBIX METAUIOB B IEPUOJNYECKOM CHCTEME, CTpOEHME MX aromoB. HaxoxneHue B
npupojie. Maruuii ¥ KaJipliui, X BaxkHeimume coequHeHus. JKecTKOCTh BOJbl U CIIOCOOBI €€ yCTpaHEHUS.

Amomunuii. IlomokeHne aarOMUHUS B TIEPUOJMYECKOM CHCTEME, CTPOEHHUE €ro aroma.
Haxoxnenune B npupoge. @usnueckre 1 XMMHUYECKHE CBOMCTBA alfOMUHMS. AM(POTEPHOCTh OKCHJIA U
TUAPOKCUA ATFOMUHUS.

Keneso. [lonoxkenne xene3a B NEPUOJUIECKON CUCTEME, CTpoeHHe ero aromMa. Haxoxnenue B
npupone. PuUsnUeckre U XMMHYECKHE CBOMICTBA jkele3a. BakHellne cOeAVHEHMs JKele3a: OKCHBbI,
ruapokcuabl ¥ conu xenesa (1) u sxxenesza (111). KauecrBennsle peakiiny Ha MOHBI.

JleMoHCTpanum:

®Pu3nyecKue CBOMCTBA TAIOTEHOB.

[TosryueHune XJ10poBOIOPO/Ia U PACTBOPEHHUE ETO B BOJIE.

AmnotponHsie Moupukanuu cepbl. OOpa3ibl IPUPOAHBIX CYIb(OUIOB U CYIb(ATOB.

[TonyyeHnue amMmmmuaka UM ero pactBopeHue B Boje. O3HakomJeHHE ¢ oOpasuamMu MPHUPOTHBIX
HUTPATOB, Gocharon

Mojenu KpUCTAIIMUECKUX PemEToK anmasa U rpadura. 3HAaKOMCTBO ¢ 00pasliaMu MPUPOIHBIX
KapOOHATOB M CUJTUKATOB

3HAaKOMCTBO ¢ OOpa3llaMu BaXHEUIIMX COEAMHEHUH HATpHs, Kajlus, NMPUPOJHBIX COEAMHEHHH

KaJmplusl, pyAaMH KeJe3a, COECTUHEHUSIMU  AJTIOMUHUSL. B3aumopeiicTBue  I1€TOYHBIX,
I1EJIOYHO3EMENBHBIX METAJVIOB U aJIIOMUHUSA ¢ BOJOM. CiknuraHue xene3a B KMCIOPOJE U XJIOpE.
IIpakTHyeckue padoTsbi:
ITonmy4yenue COJITHON KUCIIOTBI U U3y4YEHUE €€ CBONCTB.



Pemienne skcnepuMeHTaNIbHBIX 3aa4 110 Teme «Kuciaopoa u cepay
[Tonydyenne aMMHuaka U U3y4eHHE €r0 CBOKCTB.
[Tonyuenue okcuna yriaepona (1V) u uzyuenue ero cpoiicts. Pacrio3HaBanue kapOOHATOB.
Pemenue sxcriepuMeHTaIbHBIX 337a4 10 TeMe «MeTalljibl U X COCTUHEHUS».
JlabopaTopHble ONBITHI:
BrITecHeHue ranoreHaMu Apyr Apyra U3 pacTBOPOB UX COSAMHEHUH.
KagecTBeHHsle peakiuu Cyiabpua-, Cyab(uT- U cCynbdar- HOHOB B pacTBOpE.
O3znakomyieHHe ¢ 00pa3lamMu cepbl U €€ MPUPOTHBIMU COETUHEHUSMHU.
B3anmopencTeue coseil aMMOHHMS CO HIEN0YaMU.
KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUIIMKAT- HOHBI.
KauecTBeHHas peakiiys Ha YIJIEKUCIIBIN ras.
N3yuenune o6pa3ioB MeTauioB. B3anMoeiicTBre METAIIJIOB C pacTBOpaMu cojiei. O3HaKOMIICHHE
CO CBOWCTBAaMH U MpEBpaIlleHUSIMA KapOOHATOB U ruIpokapOonaroB. [lomyyenne rupokcuia aTrOMHUHAS
¥ B3aMMOJICHCTBHE €ro ¢ KHCIOTAMH U 1enodamu. KauecTBennble peakiuy Ha nonbl Fe?* i Fe®*
PacyerHble 3a1aun:
Boruncnenus mo XMMHYECKUM YPaBHEHUSAM MacChl, 00bEMa HIIM KOJIMYECTBA BEIIECTBA OJHOTO M3
IPOAYKTOB pEaKLUU 110 Macce UCXOIHOIO BEIECTBA, 00ObEMY MIIM KOJIMYECTBY BEILECTBA, COJAEPIKAIIETO
ONPEACIEHHYIO JOJIK0 IIPUMECEM.

Pasnen 3. Kparkuii 0030p Ba)kHeiilInX OpraHu4ecKux BellecTB.
[Ipenmer opranuueckoil xumuu. Heopranuueckue W OpraHMYECKHE COCAMHEHUS. YTIEepon —
OCHOBa *H3HHU Ha 3emiie. OCOOEHHOCTH CTPOSHHSI aTOMa yIIIepOAa B OPraHUIECKUX COCTNHEHHSX.
VYrnesomopoasl. I[lpenenpHbie yraeBomopoabl. MeTaH, »3TaH, NOponaH — MpocTeHiIne
IPEJCTAaBUTEIM  MPEAENbHbIX  yrieBoaopofoB.  CTpykTypHble  (OpMynbl  YIJI€BOJAOPOJOB.
['omonoruyeckuit psia npeneiabHbIX YraeBoa0poAoB. ['omonoru. dusznyueckue U XMMHUYECKHE CBOMCTBA
IpeleNbHbIX YIIeBOI0poAOB. Peakunuu ropeHus u 3ameunieHus. HaxoxxaeHue B Npupoje NpeaesbHbIX
yriaeBo1opoaoB. [lpuMenenue merana.
HemnpenenbHble yrieBogoponbl. OTUICHOBBIA psAJl HENPEAENbHBIX YIJIEBOJOPOJIOB. OTHIIEH.
PuznyecKkue 1 XMMUYECKHE CBOMCTBA 3TUIICHA.
AULETUICHOBBIM psAJl  HENmpelenbHbIX yriieBoAopoaoB. AmeruneH. CBoicTBa aleTUeHa.
[TpumeHeHne aneTuIIeHa.
[IpouzBoaubie yraeBogopoaoB. KpaTkuii 0030p OpraHMYECKHWX COEAMHEHUMN: OJHOATOMHBIC
CHMPTHI, KapOOHOBBIE KHUCIOTBI, CIOXHBIE 3(QUPBI, XKHUPBI, YIIEBOIbl, aMUHOKUCIOTHI, Oenku. Posb
0eNKOB B OpraHu3Me.
[TonsiTe O BBICOKOMOJEKYJAPHBIX BemecTBax. CTpyKTypa NOJIMMEPOB: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3B€HO, CTENEeHb NMonuMepu3auuu. [lonustusieH, noiunponuieH, NoJUBUHUIXIOPUA.
JleMoHCTpanum:
Mopnenun MosieKydl OpraHMYecKMX cOoeAMHEHHH. [‘opeHue yriaeBolopoJoB U OOHapy>KeHUe
IIPOAYKTOB uX ropenus. Kauectsennas peakuus Ha aTwiieH. [lonydenue stuneHa.
PactBopenue aTuiioBoro crnupTa B Bojie. PacTBopeHue riuiepuHa B BOje.
IlonydyeHne u cBOMCTBa YKCYCHOM KHMCHOTHI. MccienoBaHue CBOWMCTB >KMpPOB: pacTBOPUMOCTH B
BOJIE U OPIraHUYECKUX PACTBOPUTEIISAX.
KauecTBeHHBIE peaKkIIMK Ha TIIIOKO3Y U KpaxMal.
O3HakoMJIeHHE ¢ oOpa3amMu U3Aenuil U3 NOIUAITUIIEHA, TOJIUIIPOIIUIIeHA, TOJTUBUHUIXIIOPHUIA.
[IpakTryeckue paboThl CrPYNITUPOBAHBI B OJOKH — XUMHUYECKUE MPAKTUKYMBI, KOTOPbIE CITYKaT
HE TOJIBKO CPEACTBOM 3aKpEIUICHHs] YMEHHUM U HaBBIKOB, HO TAK)XKE U CPEJICTBOM KOHTPOJIS 32 KaYECTBOM
uX c(OPMHUPOBAHHOCTH.



