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Iloachumenvnas 3anucka

Pabouast mporpaMma o XUMUM sl y4aluxcs 8 Kiacca COCTAaBICHA B COOTBETCTBUU C:

1.
2.

3.

o

«3akoHoM 00 oOpazoBanuu B Poccuiickoit deneparum» Ne 273-D3 ot 29.12.2012 r. ¢ M”BMEHEHUSIMH U JAOTIOTHECHUSMU;

®denepanbHbM ['OcymapcTBEHHBIM 00pa30BATEIBHBIM CTaHAAPTOM OCHOBHOTO 00IIero 0OpazoBaHus (YTBEPKIEH MprukazoM MUHUCTEPCTBA
obOpazoBanus 1 Hayku PO Ne1897 ot 17.12.2010; B penakumu ot 31.12.2015 Nel1577

denepanbHO paboueil mporpaMMoit Mo y4eOHOMY MpenMeTy « XUMUS»

[TonoxxenueM o pabouux mporpamMmax y4eOHBIX HpeameToB B cooTBeTcTBUU ¢ TpeboBaHusaMu OOIl u ®I'OC nauvanbHOrO 00IIIETO,
OCHOBHOTO OOILIEr0 U CpeHEro 00111ero 00pa3oBaHus

O6pazoBarenbHoit mporpammoit OO0 MOV Tertrouickoit cpeaneit mkomnsl Ha 2023-2024 y4ueOHbIi 1o

VY4eOubpiM mmanom MOV Tertronickoit cpeaneit mkonsl Ha 2023 -2024 yu. r.

Yueono — memoouueckoe obecneuenue

1. IIporpamma kypca xumuu misi 8—9 kiaccoB obmieoOpazoBarenbHbIX yupexaeHuit (aBropsl O. C. I'abpuensH, C. A. Crnaakos).
2. Metonmaeckoe nocobue. 8 kiacc (aBropel O. C. I'abpuensia, U. I'. Octpoymos, U. B. AkcéHoBa).

3.XuMmust B TecTax, 3ajlauax u ynpaxsHeHusx. 8 knacc (aBropsl O. C. I'abpuensn, 1. B. Tpuryouak).

4. DnektpoHHass opma ydeOHUKA.

Jlns yyammxcs

1. Yuebnuk «Xumusi» 8 kiacc aBropel: O. C. I'abpuensa, C. A. Cnankos, U. I'. OctpoymoB
2. PabGouas Terpanb. 8 knacc (aBropsl O. C. I'abpuensn, C. A. CiaagkosB).
3. Terpans Ui 1abOpaTOPHBIX OMBITOB W IpakTHYecKuX padot. 8 kiacc (aBropel O. C. IN'abpuensu, U. B. Axkcénona, M. T.

OcTpoyMOB)



Henu u 3a0auu uzyuyenus npeomema
OCHOBHBIE 11eJIU U3YYEHHS] XUMHUH HANPaBJICHBbI:

= Dopmuposanue y ydalIUXCsi XHUMHUYECKOW KApTUHBI MHUpa KaK OPraHMYECKOW 4acTU €ro LeJIOCTHOW €eCTECTBEHHO-
HAy4YHOU KapTHHBI.

= Pazeumue T103HABATCIBHBIX HMHTEPECOB, HHTCIUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH ydYamuXcsi B IIPOIlecce
U3YYCHUsI MU XUMHYECKOW HAyKh U €€ BKJIaJla B COBPEMEHHBIN HAyYHO-TEXHHUYECCKUH TIporpecc; OpMUPOBAHHUEC BaKHEMH-
WX JIOTHYECKHUX OMepallii MbBINUICHUs (aHalin3, CUHTE3, 00O0OIleHNe, KOHKpPETH3alus, CpPaBHEHHE W JOp.) B IIPOIEcce
NO3HAHUSI CUCTEMbI BAXXHEUIIIUX MNOHSTUU, 3aKOHOB U TEOPHUU O COCTABE, CTPOEHUMU M CBOMCTBAX XMMHUYECKUX BEIIECTB.

= Bocnumanue yO0eXAEHHOCTH B TOM, YTO MPUMEHEHUE MOJyUYECHHBIX 3HAHUN U YMEHUHN M0 XUMUHU SIBISIETCS OOBEKTUBHOU
HEOOXOITMMOCTBIO JUIsI 0€30MacHOM padOThI C BEIISCTBAMH M MaTepUajlaMH B OBITY U Ha NPOU3BOJICTBE.

= [lpoexmupoeanue u peanuzayusi BBIITyCKHUKAMH OCHOBHOMW IIIKOJIBI JIMYHOM 0OOpa30BaTEIbHOM TPACKTOPHUU: BBIOOP
npoduiasi oOydeHUs B CTapIlied MIKOJe WiIn MPOGECCHOHAIBHOTO 00pa30BaTSIIbHOTO YUYPCIKIICHUS.

Ha OCBOCHUE BAXHEHUIITMX 3HAHHUI 00 OCHOBHBIX MOHATHIX M 3aKOHAX XMMHUHU, XUMHUYECKOW CHMBOJIHKE;

Ha OBJJIAJACHUC YMCHUAMH Ha6JIIOI[aTI) XUMHYCCKUC SBJICHUA, ITPOBOIUTH XUMHUYECKUHU SKCIICPUMCHT, IMPOHU3BOAUTL PACUYCThBl Ha OCHOBC
XUMHUYECCKUX (bOpMy.H BCIIIECTB U ypaBHeHI/Iﬁ XUMHUYCCKUX pCaKHI/Iﬁ;

Ha pa3BUTHE IO3HABATEIILHBIX HMHTEPECOB W HMHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B IPOILIECCE IMPOBEACHUS XUMHYECKOTO AKCIEPUMEHTA,
CaMOCTOSITEIILHOTO IPUOOPETEHHS 3HAHUH B COOTBETCTBUU C BOSHUKAIOIIMMHU )KU3HEHHBIMHU TIOTPEOHOCTSIMH,

Ha BOCIIMTAHUC OTHOIICHUA K XMMHUH KaK K OJHOMY H3 (bYHHaMCHTaJ'IBHBIX KOMITOHCHTOB €CTCCTBO3HAHUSA U JJICMCHTY O6HI€LI€J'IOBG'~I€CKOI\/'I
KYJbTYPBI;

Ha MPUMEHEHUE MOJYYCHHBIX 3HAHUH U YMEHHIA 111 0€301IaCHOTO MCIIOJb30BAHMUS BEIIECTB U MATEPUAIIOB B OBITY, CEITLCKOM XO3SHCTBE U HA
MIPOU3BOJICTBE, PEIICHHS TPAKTUYCCKHX 3a/1a4 B TOBCEHEBHOM KU3HU, IPEIYTIPSIKIACHUS SBICHUH, HAHOCAIIMX BPEJI 3I0POBBIO UEIIOBEKA U
OKpY’KaloIiee cpeje.

3agauun O6V‘leHI/I$IZ

OnHOI M3 BaXXHEWIIMX 3aJad OCHOBHOIO OOILIEro oOpa3oBaHUs SBJSETCSA MOATOTOBKA OOYYArOIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KM3HEHHOTO U IMpodeccruoHanbHOro mytu. OOydaromiuecss JOJKHBI HAayUHUThCS CAaMOCTOSITEIBHO CTaBUThH LIENIM M ONPENENATh MyTH HX
JOCTUKEHHUSI, UCIIOJIb30BaTh IPUOOPETEHHBIN B IIKOJIE OIBIT B pEAJIbHOM JKHU3HHM, 32 paMKaMu Y4eOHOro Ipolecca.

XumMus Kak y‘-IeﬁHBIﬁ npeaMEeT BHOCHUT CyH.ICCTBCHHLIﬁ BKJIal B BOCIIMTAHUC U PA3BUTHC 06yqaronmxc;1; OHa IpU3BaHa BOOPYXKHUTb HX
OCHOBaMH XUMHUYCCKUX 3HaHPII>i, HCO6XO,Z[I/IMLIX JIJISI TIOBCETHEBHOM KHU3HH, 3aJIOKHUTh (I)yHI[aMCHT JUIS JallbHEHNIero COBCPHICHCTBOBAHUS 3THX



3HaHWM, a TakXKe CIocoOCTBOBaTh OE30MaCHOMY TIOBEICHHIO B OKpYXKaloliehd cpeae M OEpe)KHOMY OTHOIIEHWI0O K Hel. PasBurtue
MO3HABATENIbHBIX HMHTEPECOB B IMPOLIECCE CAMOCTOSITEIBHOIO MPUOOPETEHUS XUMHUYECKHMX 3HAHUI M HCIOJB30BAaHUE PA3IMYHBIX HCTOYHUKOB
I/IH(bOpMaI_[I/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX.

Bocnurtanue yOexIeHHOCTH B TMO3UTHBHON POJIM XUMHH B J>KM3HH COBPEMEHHOrO OOIIECTBa, HEOOXOJUMOCTH XHMHUYECKH TI'PaMOTHOIO
OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKPYXKAIOIIeH cpelie.

Mecmo npeomema 6 yuedoHom naaune

B cootBercTBuM ¢ yuebHbM tanoM MOY TeTromickoil cpeaHei mkoibl paboyast mporpamma paccyntana Ha 68 yacos (2 yaca B Hezenio) 34 yueOHbIX
HeJleNn

HmmupyeMbte pe3yibmambsbl 0C60E€HUA yqeﬁnozo npedmema
I/ISy‘-ICHI/IC XMMHHU B OCHOBHOM IIIKOJIE AACT BO3BMOXKXHOCTb JOCTHUYD JIUHHOCNHbIX PE3YJIbTATOB!

1) oco3HaHUE CBOEH ITHUYCCKON NPHUHAIJIC)KHOCTH, 3HAHHUE HUCTOPUH XMMHUHHU BKJIaJa POCCHHUCKOW XUMHUYECKOM
HAayKH B MHPOBYIO XHMHUIO;
(popMupoBaHUE OTBETCTBEHHOI'O OTHOIICHUS K MO3HAHUIO XWUMHH; TOTOBHOCTH M CHOCOOHOCTHM Yy4alllUXCs K
CaMOpPa3BUTHUIO U CaMOOOpPAa30BaHHUIO Ha OCHOBE M3YYEHHBIX (DAKTOB, 3AaKOHOB U TEOPUM XMMHUH; OCO3HAHHOI'O BbIOOpa
U ITIOCTPOEHHE HMHJIMBUAYaJILHOM 0Opa30BaTEIbHON TPACKTOPUU;
2) ¢gopmupoBaHHUE LIEIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPa, HEOTHEMJIEMON 4YaCThIO KOTOPOH SIBJISIETCS
XHUMHWYECKasi KapTUHA MHUPA;
3) oBJaJIcHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHSI HayKH M OOIIECTBEHHOW IPAKTUKH, B TOM
4UCJI€ U XUMHYECKUM;
4) ocBO€HHE COLIMAJIbLHBIX HOPM, IPaBUJI IIOBEACHMUS, pOJiei U (OPM COLIMAJILHOM )KU3HU B COLIMYME, IPUPOJI€ U YACTHOU
’)KU3HU Ha OCHOBE AKOJIOTMYECKOHN KYJIBTYpbl U 0€30I1aCHOTO OOpallleHUsl C BELIeCTBAMH U MaTepHUaJlaMU;
5) dopMupoBaHrE KOMMYHUKATHUBHONW KOMIIETEHTHOCTHU B OOIIIEHHUHM CO CBEPCTHUKAMHM U B3pPOCJIBIMH B Ipoliecce
oOpa3oBaTeJIbHON, OOIIECTBEHHO NOJIE3HON, Y4eOHO-UCCIe10BaTEeIbCKOM, TBOPUECKON U JAPYTrUX BUJOB AESITEILHOCTH, CBI3aHHBIX
C XUMHEH

Memanpeomemmnbimu pe3yabTaTaMHU OCBOEHHSI IPOTPAMMBI SIBIISTIOTCS:
1) ompeodenenue 1ene cCOOCTBEHHOro 00Oy4eHUsl, IOCTaHOBKAa U (POpMyJIMpOBaHUE IJIs1 ceOsl HOBBIX 3ajiady;

2) naanuposanue TIyTeH JIOCTMDKEHHUS JKEJIaeMOoro pesyjibTaTa OOy4YeHHUsT XHUMHHM KaK TEOPETHUYECKOTro, TaK |
SKCIIEPUMEHTAIBHOTO XapaKTepa;



3) coomnecenue CBOUX AEUCTBUN C IUIAaHUPYEMBIMH pe3yJIbTaTaMH, OCyujecmeieHue KOHTPOJIsi CBOEH AesATeIbHOCTH B MPOIIECCE
JIOCTHXKCHUSI pe3yJibTaTa, onpeodeneHue CInoCOOOB ACHCTBUI IIPU BBIIIOJIHCHUH Ja0OPATOPHBIX U MNPAKTUYCCKUX padoT B
COOTBETCTBHUH C IPAaBUJIAMH TEXHUKHU OE€30MaCHOCTH;

4) onpedenerHue NCTOUYHUKOB XUMHUYECKONU HH(popMalnu, e€ MojlydeHrne U aHaJIu3, co3JaHrue MH(GOPMAIMOHHOIO HPOIYyKTa
U ero mpe3eHTalus;

5) ucnonvzoéanue OCHOBHBIX WHTEIUIEKTyaJbHBIX OIl€palluii: aHajlu3a W CHUHTE3a, CpaBHEHHUS M CUCTEeMaTH3alluu,
00001IeHUsT 1 KOHKPETHU3AIUH, 8blss/leHue TIPUINHHO-CISACTBEHHBIX CBSI3€ M nocmpoeHue JIOTHYECKOTO PAaCCYKIACHHUSIU
YMO3aKJII0UYeHUs (MHAYKTUBHOTO, J€AYKTUBHOTO U MO aHAJIOTHUM) Ha MaTepUaje €eCTECTBEHHO-HAYYHOT'O COJICpKaHUS;

6) yMeHue co3gaBaTh, IPUMEHSATH U NPeoOpa3OBbIBATh 3HAKU U CHMBOJIBI, MOJIEJIM M CXEMBbI ISl PEIICHUS Y4YEOHBIX U
Mo3HaBaTeJIbHBIX 3aJ/a4;

7) popmuposanue W pazeumue  DKOJIOTHUECKOTO MBINUICHHUS, VYMeHue TIPUMEHSITh €ero B II03HABaTEIbHOM,
KOMMYHUKATUBHOM, COIIMAJIbHON NPaKTUKE U MPOPECCHOHATIBHON OpPHUEHTAIUU;

8) ecenepuposarnue UJICH U OIIpeAeIeHUE CPEJICTB, HEOOXOIUMBIX ISl UX pealu3alliu.

llpeomemnuvimu pesynbmamamu OCBOCHHS y4€OHOTO MPEIMETA ABIIAIOTCA:

1) ymeHue o603Ha4YaTh XMMHUYECKHUE BJIEMEHTBI, HA3bIBAaTh UX U XapaKTepU30BaTh HA OCHOBE MOJIOKEHUSI B MEPUOIUUECKOMN
cucteme /[l. 1. MeHneieeBa;

2) dopmynupoBaHue U3YUYSHHBIX ITOHSITHI: BEIISCTBO, XUMHUYESCKHI 3JIEMEHT, aTOM, MOJICKYJa, MOH, KATUOH, aHUOH, IPOCTOE U
CJIO’KHOE BEILIECTBO, XUMHUYECKasi pPEaklUs, BUAbl XUMUYECKUX PEaKUUH U T. I.;

3) onpenenenue no ¢GopMyiiaM COCTaBa HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB XUMHYECKUX DJIEMEHTOB
WJIM CTENIEHU UX OKHUCJICHUS;

4) noHuMaHue UHGPOpPMALIMH, KOTOPYIO HECYT XMMHUYECKHWE 3HaKu, (POPMYJbIHM YpaBHEHUS;

5) yMeHue Kj1acCu(pUIIMPOBATh NIPOCThIE (METaJlJIbl, HEMETaJJIbl, OJIaropoJHbIE ra3bl) U CJIOXHbIE (OMHApHBIE COCJIMHEHUS, B TOM
4HCJIE U OKCHUAbI, @ TaKXX€ I'MJIPOKCHUJIbI — KHUCJIOTHI, OCHOBaHMUsI, aM(pOTEPHbIE THAPOKCHUABI — U COJIM) BEIIECTBA;

6) dbopMyIpOBaHHE NEPHOAUIECKOrO 3aKOHA, OOBSICHCHHUE CTPYKTYPhI U HH- (hOpPMAIINHU, KOTOPYIO HECET MepuOaNYeCKast
cucreMa XumMmudyeckux snemMeHToB J[. 1. MeHnaeneeBa, pacKpbITHE 3HAUECHHUS NEPHUOIUYECKOTO 3aKOHA;

7) yMEHHE XapaKTepu30BaTh CTPOCHUE BEIIECTBA — BHUJIbl XUMHYECKHUX CBSI3€M U TUIIBI KPUCTAIINYECKUX PEUIETOK;

8) ommcaHMe CTPOCHUSI AaTOMOB XMMHUYECKHUX 2JIEMEHTOB C MOPSIAKOBBIMA HOMepamMu 1—20 u 26, oTroOpakeHHe UX C MOMOIIBIO
CcXeM;

9) cocraBnenue GopmMys OKCUAOB XUMHUYECKUX DJIIEMEHTOB U COOTBETCTBYIOIIIMX UM THJIPOKCH]IOB;

10) HanmmcaHue CTPYKTYPHBIX (POPMYIT MOJICKYJISIPHBIX COCAUHECHUIN U (POPMYIIBHBIX €QUHUIl HOHHBIX COSIMHEHUN 10 BaJICHTHOCTH,
CTEINEHU OKHUCICHUSIUIU 3apsily UOHOB;

11) ymenue ¢popmyIupoBaTh OCHOBHBIE 3aKOHBI XMMHUHU: MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOCHUS, COXPAaHEHU s
Macchl BELIECTB, 3aKOH ABOIraJpo;



12) ymenue popmyiMpoBaTh OCHOBHBIE MOJIOXKEHHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHUSI U TEOPHUM DJICKTPOJIUTHYECKOMN
JIUCCOIIHAIINH;

13) onpeniennenre NMPU3HAKOB, YCIOBHU IPOTEKAaHUS U NPEKPAICHUS PCaKIIHii;

14) cocTraBieHre MOJIEKYJISIPHBIX YPAaBHECHUN XUMHUYECKUX PEAKIIMH, TOATBEPKAAIOIINX OOIINEe XUMUYESCKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPIraHMYECKUX BEILLIECTB U OTPAXKAIOIIUX CBSI3U MEXAY KilacCaMH COEIUHEHMM;

15) cocraBieHne ypaBHEHUH peaKUii C y4acTHEM DJICSKTPOJIMTOB TaK)Ke B MOHHOU ¢opme;

16) ompeneneHre MO0 XUMHYECKUM YPaBHEHHSIM IPUHAJIC)KHOCTH PEAKIUUK OINpEeASIEHHOMY THITY WJIH BHUIY;

17) cocraBieHue ypaBHEHHNW OKHCIHUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIMIC MOMOIIBI0O METOJIa AJISKTPOHHOTO OajiaHca;
18) npumMeHeHre NOHATUH «OKHUCIIEHUE)» U «BOCCTAHOBJICHUE» /I XapaKTEPUCTUKU XUMHUYECKUX CBOWMCTB BEIIECTB;

19) onpeneneHre ¢ MOMOIIBIO KAauYeCTBEHHBIX pEakIUui XJIOpHuA-, CcylibdaT-u KapOOHAT-aHMOHOB M KaTHOHA aMMOHUS B
pacTBoOpe;

20) oObsicHEHHE BIIMSIHUS Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTh pEaKIUi;

21) yMeHHe XapaKTepu30BaTh ITOJIOKSHHUE METAJJIOB U HEMETAJIJIOB B IIEPUOIUYCSCKON CHCTEME JIEMEHTOB, CTPOCHUE UX aTOMOB U
KpHUCTAIJIOB, 00mne (U3HIECKue U XMMHUYECKHUE CBOMCTBA;

22) 0ObsiICHEHME MHOIoOOpa3usi MPOCThIX BEILIESCTB SBJICHUEM aJUIOTPONHUHUC yKa3aHHUEM €& MPUYMH;

23) yCTaHOBJICHHE PA3JIMYNI THAPO-, TUPO- U IJIEKTPOMETAIUTYPTHUH U WUTFOCTPUPOBAHUE dTHUX PA3IUIN IpUMEpPaMH
MIPOMBIIIJICHHBIX CIIOCOOOB MOJIyYE€HHUS] METAJJIOB;

24) ymenue 1aBaTh OONIyr0 XapakTepuctuky syeMeHToB |, |1, VIIA-rpymnm, a Takyke Bogopo/aa, KHCIopoa, a30Ta, cepbl, pocdopa,
yriaepojia, KpeMHUsI 1 00pa30BaHHBIX UMU MPOCTHIX BEILIECTB M BaXXHEHIIIMX COEIMHEHUM (CTpOeHHE, HaXOXKJICHUEB IpUpOAE,
MoJrydeHne, (PU3NIECKHe U XUMHYECKHE CBOMCTBA, MPUMEHEHUE);

25) ymeHHue ONuChIBaTh KOPPO3UIO METAJUIOB M CIIOCOOBI 3allIUThI OT HEE;

26) yMeHHEe MPOU3BOJIMTh XUMHYECKHUE PACUYETHI C MCIOJIb30BAaHUEM IMOHSITHIA

«MaccoBast 10J1s BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSAPHBIA 00BEM» IO GopMysiaM M YPaBHEHUSIM PEAKIIUN;
27) onucaHue CBOWCTB M IMPAKTUYECKOTO 3HAUYEHUS] M3YUYCHHBIX OPTraHUYECKHX BEIISCTB;

28) BbINOJIHEHUE OO0O3HAYECHHBIX B MPOTrpaMMe 3KCIEPUMEHTOB, paclio3HaBaHUE HEOPraHWYECKHUX BEIIECTB MO
COOTBETCTBYIOIINM IMpPU3HAKAM;

29) cobmronenue npaBuil 6e30MacHOM padoThl B XMMHUYECKOM KaOuHeTe (J1TadopaTopun).



Cooepicanue yueonozo npeomema

HavyanbHble NOHATHS M 3aKOHbI XUMHUH

Tenma n BemecTBa. CBoOiCcTBa BelIeCTB. DTAJOHHBIE (PU3UMUECKHE CBOWCTBaA BelISCTB. Marepuajbl U MaTepuajlOBEJICHUE.

Ponb xumMuu B )KM3HU COBPEMEHHOT0O o01iecTBa. OTHOIIEHHE O0IlecTBa K XUMHU: XeMopuius u xemodoous.
Mertonasl uzyueHuss xumuu. HaOnroaenwe. DxcnepuMeHT. MojaeaupoBaHUE.
Mopaenu matepuaibHbIle U 3HAKOBBIC, UJIM CUMBOJIbHBIE.

I'azpr. JKunkoctu. TBEpapie BemecTBa. B3amMHBIE Iepexolpl MEXKIY arperaTHbIMHA COCTOSIHUSIMHM BEIIECTBa: BO3TOHKA
(cyOnmumanusi) U 1ecyOmmanusi, KOHJICHCAlysl U UCHAapeHUe, KPUCTAJUIN3allus U IUIaBJICHUE.

dusuueckue sBJICHUs. YUCThIe BeliecTBa U cMecH. | oMoreHnHsle u rereporeHnbie cMecu. CMmecu razoo0pas3Hble, KUJIKHAE U
TBEpAbIE. CIIOCOOBI pa3IeIeHUs CMECEH: MePEeTOHKa, WIH AUCTWUISLNSA, OTCTauBaHue, GUIbTPOBAHUE, KPUCTAIUIMN3ALUA WU
BbINapuBaHue. Xpomarorpadus. [IpumeHeHrne 3TuxX crnoco6oB B 1a0OpaTOPHON MpPaKTHUKE, HAa MPOU3BOJICTBE U B OBITY.

XUMHUYECKHUE DJIEMEHThI. ATOMBI U MOJIEKyJibl. [IpocThie M CilOXXHBIE BellecTBa. AJUIOTPONUS Ha MPUMEPE KHUCIIOPOJA.
OcCHOBHBIE MIOJIOKEHUSI aTOMHO-MOJIEKYJISIpHOTO yueHHUsl. MloHbl. BeniecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOIO CTPOEHUS.

3Haku (CMMBOJIbI) XUMHUYECKHX 3JIeMeHTOB. MHdopmaius, KOTOpyIO HECYT 3HAaKU XHMHUYECKHX 3JIEMEHTOB. DTUMOJIOTHUS
Ha3BaHUM HEKOTOPBIX XUMHUYECKHUX 3jeMeHTOB. Ilepumoanueckas tabinuna xumMudeckux siemeHTtoB JI. M. Menneneena:
KOPOTKOIIEPUOAHBIN U JJIMHHONEPUOIHBIN BapuaHThl. [lepuonasl u rpynnel. ['1aBHas u nodouHas noarpynmsl, uin A- u b-
rpynnbsl. OTHOCHUTEIbHAsI aTOMHasl macca.

Xumnueckue popmyiiel. Muaekcsl u kodddunuenTsl. OTHOCUTENIBHAsI MOJIEKYJIsIpHast Macca. MaccoBasi 10JIs1 XUMHUYECKOI'O
aJieMeHTa B coeauHeHud. MHdopmanus, KOTOpyro HEeCyT XMMHUYECKHuE (POpMyJIbI.

BanentHocTh. CTpykTypHBIE (POpMynbl. XUMHUYECKHE DJJIEMEHTBI C IIOCTOSIHHOW M TIEPEMEHHOW BaJICHTHOCTHIO. BBIBOJ
(opMynbl coenMHEHMUs 10 BajeHTHOCTH. OmnpelieeHrne BaJIeHTHOCTU XHUMHYECKOro »JjieMeHTa mno ¢opmyiie BemectBa. Coc-
TaBJICHUE Ha3BaHUN COEOUHEHUM, COCTOSIIMX W3 JBYX XHUMMYECKHX 3JIEMEHTOB, II0 BaJEHTHOCTH. 3aKOH NOCTOSIHCTBA COCTaBa
BEILECTB.

XuMmnueckue peaknuu. PeareHTel M NpOAyKTHl peakuuu. IIpu3Hakm XMMHWYECKHX peakIUU. Y CIOBUS WX NPOTECKAHUS U
npekpaieHus. Peakuyuu ropeHusi. OK30T€pMHUUYECKUE U DHJIOTEPMHUYECKHE pEaKIUU.

3aKOH COXpaHEHHUsI Macchl BelIeCTB. XHUMHUYecKue ypaBHeHHs. CocTaBlIeHHE XMMHUYECKUX ypaBHeHHN. MuHpopmanus,
KOTOpPYIO HECcET XHMHUYecKoe ypaBHeHHe. Kiaccudukanusi XMMHYECKUMX peakUUid II0 COCTaBy M YHUCIYy pEareHTOB M
OpoAyKTOB. THUIIBI XMMHYECKMX peakuui. Peakuuu coequHeHUs, pas3JIoKEHUs, 3aMelleHuss U obOmeHa. Karanuzaropsl u
KaTaaus.

JeMoHCcTpauuu

= Komekiuss MmaTtepuaaioB U U3AEJIUNH U3 HUX.

= Monaenu, UCTionb3yeMble Ha ypoKax (pU3UKU, OMOJIOTHUU U Teorpaduu.
O6T)éMHBIe 151 IHapOCTep)KHeBI)Ie MOACIIN HeKOTOpBIX XUMHNYECCKUX BCUICCTB.
Moenn KpUCTaUTMIYECKUX PEIIETOK.

CoOupanue npubopa JuIsi mOJTy4YeHUs ra3a u MpoBepKa €ro repMEeTHYHOCTH.
Bo3sronka cyxoro Jjpaa, ioga wiM HadTaauHa.



AFpCFaTHBIe COCTOsIHHUA BOABI.

Paznenenre nByX HECMENIMBAIOIINXCS YKUIKOCTEH C IOMOIIBIO JACIUTEIbHONBOPOHKH.
%HCTI/IJ‘IJ‘I}ITOP U ero padora.
CTaHOBKa 111 GuibTpoBaHUs U €€ padora.
YcraHoBKa JUIsl BeIITapUBaHUA U e€ padora.
Konnekmuss OBITOBBIX NPUOOPOB It (MIBTPOBAHUS BO3IyXa.

Paznenenue kpacsiiero Bemiecta ¢piaomMacTepa ¢ IIOMOIIBIO METOZIa OyMaKHOU XpomaTtorpadum.
Mojenu auTIoTPONHBIX MOAU(PUKAIINN YTIIEpoaa U CEphI.

Ilonyuenue, 030Ha.

IHoptpersr U. 4. bepuenunyca u . 1. Menneneena.

KopoTkonepuoHbiii U JIJIMHHONEPUOAHBIM BapuaHThl nepuoaudeckoil cucrtemnl . 1. Menaeneena.
KoncTpyupoBanue mHIapoCTEpKHEBBIX MOJEIECH MOJEKYI.

Annapar Kunna.

PaznoxeHne Ouxpomara aMMOHMS.

I"'opeHue cepbl 1 MarHUEBOU JICHTHI.

[Toptperst M. B. JlomonocoBa u A. JI. JlaBya3be.

OnbIThI, WUTIOCTPUPYIOIINE 3aKOH COXPaHEHUSI MacChl BEIIIECTB.

I"'openne dochopa, pacCTBOPEHUE TPOAYKTA TOPEHHS B BOJIE H HCCIIEIOBAHUETIOyYEHHOIO PacTBOpa JIAKMYCOM.
B3anMoaelcTBUE CONSTHONW KHUCIIOTHI C ITMHKOM.
[Monyuenune ruapokcuna meau(ll) u ero pasnoxeHue NMpPU HArpEBaAHUMU.

JlabopaTopHble ONBITHI

O3HaKOMJICHHUE C KOJUICKIHEH 1abopaTOpHON ITOCYIbI.
IIpoBepka repmMeTudHOCTH NpudOpa IS MOJTYUYESHHUS Ia30B.
O3HakoOMIIEHHME C MHUHEpaJlaMHi, OOpa3yoLIUMH I'PaHUT.
IIpuroroBiieHHE reTEPOr€HHON CMECH IIOPOIIKOB CEPBI C KEJIE30M U UX pa3JICJICHUE.
BzaumozeiictBue pacTBOpOB XJIOPUIOB U MOJAWUIOB KAJIUS C paCTBOPOM HUTpaTa cepelpa.
IHonyuenue rugpokcuna meau(ll) u ero B3anumoieicTBue ¢ CEpHOU KHUCIOTOM.
BsaumopeiictBue pactBopa coAbl C KHCJIOTOM.
- ITpoBepka 3akOHa COXpaHEHHUsI MAacChbl BEILECTB Ha IIPUMEPE B3aUMOAECHCTBUS IIEIOYU C KHUCIOTOM.

-« IIpoBepka 3aKOHa COXpAHEHHUs MacChl BELISCTB Ha IpHUMEpe B3auUMOJAeHCTBUS IIEIoUYn ¢ conbio skenesza(lll).
= PasznoxeHue nepokcuga BOJOpPOJA C TMoMollblo okcuaa mapranma (IV).
= 3aMenIeHHue KeJIe30M MeAu B MEOHOM KYIIOpOCe.

ITpakTnueckue padéoThI

1 IEIpaBnna TEXHUKH O€30MaCHOCTH U HEKOTOpBIC BUJBI padOT B XUMHYECKOMTIabopaTopun (KaOMHETE XUMHH).
2. HaGnronenue 3a ropsiieit cBe4ou.
3. AHanu3 1ouBbl (aHAJNOT PpaboThl «OYHUCTKA MOBAPEHHOMN COJIMN»).



Ba:xueiinmue mnpeacraBUTe M HEOPraHUYECKHUX BelIeCTB.

KoanuyecTBeHHBbIE OTHOILIEHUSI B XHMHUH

CocraB Bo3nyxa. [loustue o6 o6bEMHON nosie (j) KOMOOHEHTA IPUPOHON ra3oBOM cMecH — Bo3ayxa. Pacduér oObéma
KOMITOHEHTA Ta30BOI CMECH IT0 €r0 00OBEMHOM J10JIE U HA0OOPOT.

Kucnopoa. O30n. Ilonyuenue kuciaopona. CobupaHue U pacno3HaBaHHE KHCIOpoJa. XUMUYECKHE CBOMCTBA KHUCIIOpPOJA:
B3aUMO/ICHCTBUE C METaJIaMH, HEMETaJlJIaMHU U CJI0XKHBIMHU BellecTBamu. [Ipumenenue kuciaopoaa. Kpyrosopor kucinopoaa
B TIPUPOJIC.

Okcunpl. OOpa3zoBaHue Ha3zBaHUM OKcuAOB 10 ux ¢opmynam. CocrtaBieHue ¢GopMysa OKCHAOB II0 HUX Ha3BAHUSIM.
IIpencraBurenn OKCUAOB: BOJA U YIJICKUCIIbIM Ta3, HErameéHas U3BeCTb.

Bonopona B ipupojie. Pusundeckre U1 XMMHUYECKUE CBOMCTBA BOJAOPO/Ia, €r0 MOJIyYeHUE U IIPUMEHEHHUE.

Kucnorel, nx cocraB u knaccudukanms. Magunkaropel. Tabnuia pactBopuMoctu. CepHast U COJIsTHAsT KHUCIIOTBI, WX
CBOMCTBA U NPUMECHEHHUE.

Conu, ux coctaB U Ha3BaHUsA. PacTBopuMoOCTh colieit B Bojie. [IpeacraBuresnu cojieii: Xjaopua HaTpus, KapOoHAT HaATpHUs,
bocdar kanpius.

ITocrosinnas ABoraapo. KonnuectBo BemiectBa. Mosb. MossipHas macca. KpaTtHele eauHUIIBI U3MEpPEHHUS KOJIMYECTBa
BEIIECTBA — MMJUIMMOJIb U KWJIOMOJIb, MUJUIUMOJISIpPHAsE U KAJOMOJISIpDHAsi MaccChl BEIIECTBA.

Pacuérbl ¢ ucnoyiib30BaHUEM MOHITHHN «KOJIUYECTBO BELIECTBA», «MOJISIpHAsiMaccay, «IIOCTOsSIHHasi ABOTrazpo».

3akoH ABoraapo. MossipHbIil 006EM ra3000pa3HbIX BemecTB. OTHOCHTEIIbHAS TUIOTHOCTh Ta3a 110 JAPYyroMy Trasy.

KpaTtnbie equHUIIBI U3MEPEHUS] — MUJLUITUMOJISIPHBIN U KUJIOMOJISIPHBIN 00BbEMBITa3000pa3HbIX BEIIIECTB.

Pacu€rel ¢ HCHOJIb30BaHUEM IIOHATHUH «KOJUYECTBO BEIIECTBA», «MOJISIpDHAS Macca», «MOJISIDHBIA OOBEM Tra3oB», «UHCIO
ABoraapo».

I'mnpocdepa. Kpyrosopot Bojibl B mpupojie. PU3ndyecKrue U XMMHUYECKUE CBOMCTBA BOJBI: B3aUMOJICMCTBUE C OKCHUIAMU.

OcHoBaHusl, UX cocTaB. PacTBOpPHUMOCTH, OCHOBaHUU B Boje. M3MeHEeHHE OKpacKH WHJAMKATOPOB B IIEJIOYHOM Ccpene.
IIpencraBurenu mienoyen: THAPOKCUIBI HATPUS, KAJIUsI U KaJlbIUS.

PactBopurens u pactBopEHHOE BeniecTtBO. PactBopbl. PactBopenue. I'maparel. MaccoBas 1011 paCTBOPEHHOTO BELIECTBA.
Pacué€rtbl, cBsiI3aHHBIE C UCIIOJIL30BAHUEM MOHSITHSI «MAcCOBasi JOJs1 paCTBOPEHHOTO BEIIECTBAY.

JeMoHCTpauuu

Omnpenenenne coliepKaHUsl KHUCIOpOJaa B BO3AYyXE.

[lonyuenue kuciaoposia pa3inoKEHHMEM NEepMaHraHaTa Kajaus U INepoKcHuaaBogopona.
CoOupaHue KUCIOpPOoJia METOJIOM BBITECHEHHSI BO3/IyXa U BOJBI.

Pacnio3naBanue kuciopoja.

I'openue maruwus, kenesa, yris, cepbl U pocdopa B KUCIOpPOE.

Komneknus oxkcugos.

I[Tonyuyenue, coOupaHue U pacrno3HaBaHUE BOJIOpPOA.

I"'openue Bomopoa.

B3aumoneiictBue Bosioposa ¢ okcugom meau(1l).



Komnekmnust MUHEepaaIbHBIX KHUCIIOT.

IIpaBuiio pazbaBieHUsT CEPHOM KHCJIOTHI.

Komneknus coiiei.

Tabnuia paCTBOPUMOCTH KHUCJIOT, OCHOBAaHUN W COJICH B BOJE.

HexkoTopbeie MeTaiiTbl, HEMETAIJTBI U COSIMHCHUSI C KOJIMYSCTBOM BEHIECTBA,paBHBIM 1 MOJIb.
Moaenbs MoJIsIpHOTO 00BEMa ra3000pa3HBIX BEIIECTB.

Komnexknuss ocHoOBaHUI.

JlabopaTopHble ONBITHI

ITomyTHEHHE M3BECTKOBOM BOJIbI IPU MPOIMYCKAHUHN YIJIEKHUCIJIOrO rasa.

[TonmyueHue Boiopoa B3aUMOJAEHCTBUEM LIMHKA C COJITHON KHCJIOTOM.

PacrioznaBanue KHCJIOT C MOMOIIBIO MHIUKATOPOB.

N3MeHeHne oKpacKu MHIUKATOPOB B ILIEJIOUHOMN Cpee.

O3HakoMJIEHHE C IIperaparaMy JOMallHEeHd WM MIKOJBHOM anTeyKu: pacTBOpaMH II€POKCHAA BOJAOPOAA, CHUPTOBOM

HACTOUKM Hoja, aMMHAaKa.

IIpakTuyeckue padoTbl

4. ITonyuenue, coOupaHue U pacro3HaBaHUE KHCIIOPOJIA.
5. [Tony4denune, coOupaHue U pacrio3HaBaHUE BOJIOPOMA.

6. IIpuroroBiieHue pacTtBopa € 3aJJlaHHOW MAaCCOBOM JI0JIEM PpaCTBOPEHHOTO BEIIECTBA.

OcHOBHbBIE KJIACCHI HEOPraHUIEeCKUX coeUHEeHUI

O6o006mieHne cBeaeHU 00 OKCHUIaxX, UX KiIacCHu(UKAIIUN, HA3BaHUSX U cBOMCTBaxX. CnocoObl MOJIydYeHHUs OKCHUJIOB.

OcHoBaHus, UX KJaccudukaluvs, Ha3BaHUs U CBOMCTBa. B3anmMoaelicTBue CKUCIOTAMHU, KUCJIIOTHBIMUA OKCUAAMHU U COJISIMU.
Pa3znosxenne HepacTBOPUMBIX OCHOBaHUN. CIIOCOOBI MOJIyUYEeHUSI OCHOBAHMIA.

Kucnotsl, ux xnaccudukamust u HazBanus. OOIIMEe XUMHUYECKHE CBOMCTBA KHUCIOT. B3anMoaeicTBHEe KHUCIOT C METallllaMH.
DJIEKTPOXUMHUECKUN PsiJl HANIPSDKEHUH MeTauioB. B3ammopaeicTBrue KHUCIOT C OKCHJAAMH METaJUIOB. B3anMojelcTBHE KHUCIOT C
OCHOBAaHMSIMHM — peakuus HeuTpanmuzauuud. B3aumopaencTBue KHUCIOT C COJISIMH. [Tonyuyenue OECKHCIOPOIHBIX u
KHUCJIOPO/JICOJIEPKAIUX KHUCIIOT.

Conu, ux kiaccupukamuss U cBoMcTBa. B3aumopelictBue cojiell ¢ MeTalaMHM, OCOOEHHOCTHM JTHUX peaKIUi.
B3anmonencTBue Coyel € COJSIMMU.
I'eneTnueckue psizipl MeTajia U HeMeTaiuia. ['eHeTudeckas CBsi3b MKy KjlacCaMH HEOPraHMYECKHX BEIIECTB.

JlabopaTopHble ONBITHI

= B3aummMmonericTBHEe OKCHUIa KaJIbIIUSA C BOJIOI.
< [lomyTHEHHE U3BECTKOBOUW BOJBI.



Peakuus HeWTpanu3anuu.

ITomyuenue runpokcuaa meau(ll) u ero B3auMoJICMCTBHUE C KHUCIIOTOM.
Paznoxxenne ruapokcuaa meau(ll) mpu HarpeBanum.

BzaumMmonelicTBHe KHCIOT C MeETalJIaMH.

B3aumogeiicTBHe KHCIIOT C COJISIMH.

O3HakoOMJIEHHE C KOJUJIEKIIMEH COJICH.

Bzaumoneiicteue cynbdara memau(ll) ¢ xemezom.

BraumonenictBue cojiel ¢ COJISIMU.

I'eneTnyeckast cBsI3H MEXKAY KiIacCaMMU HCOPraHHMYCCKHUX BCIICCTB Ha IIPpHU-MEPC COCI[I/IHCHI/Iﬁ MCOH.

IpakTuyeckue padoTbI

7. Pemenue OKCIICPUMCHTAJIBHBIX 3a/J1a4 11O TECMC «OCHOBHBIC KJIaCCBI HCOPraHN4YCCKUX COCHHHGHHﬁ)).

IMepuoanyeckuii 3aKoH U MepuoANYecKasi cucTeMa XUMUYeckHX djiemMeHToB [I. U. MenaeneeBa.
Crtpoenue aTtoma

EcTecTBeHHBIE ceMelcTBA XMMHUYECKUX JJIEMEHTOB: IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJUIbl, IaJOT€Hbl, UHEPTHHIC
(6naropoausbie) radpl. AMGOTEpHOCTh. AM(OTEpPHBIE OKCHUIBI U TUAPOKCUIBI. KOMIJIEKCHBIE COJIH.

OtkpbiTue . . MeHneneeBbIM INEPUOAUUYECKOIO 3aKOHA M CO3/JaHHME MM HNEPUOAUYECKOM CHUCTEMbl XHUMHYECKHUX
3JIEMEHTOB.

ATOMBI Kak ¢opMa CyIIECTBOBAHHUS XUMHUYECKHX 3JIEMEHTOB. OCHOBHBIEC CBEICHHSI O CTPOCHUM aTOMOB. Jloka3aTeiabcTBa
CJIO)KHOCTH cTpoeHHs aToMoB. OnibITel Pe3zepdopaa. IlnanerapHass mojens CTpoeHUs aToMa.

CocTtaB aTOMHBIX sA€p: IPOTOHBI, HEUTPOHBI. OTHOCHUTENIBHAs AaTOMHasi Macca. B3auMOCBsI3b MOHSITHU «IIPOTOH»,
«HEUTPOH», KOTHOCUTEJIbHAsI aTOMHAas1 Macca».

Mukpomup. DOnekTpoHbl. CTpoe€HHE »>JIEKTPOHHBIX YPOBHEM aToMOB XuUMHYecKux 3jeMeHToB 1—20. Ilonstue o
3aBEPUIEHHOM DJIEKTPOHHOM YPOBHE.

N30oTtonbl. dU3UYECKUN CMBICII CUMBOJIMKH TEepUOauYecKor cuctembl. CoBpeMeHHass (GOpMyJIHPOBKA MEPHUOJIUIECCKOTO
3aKoHa. MI3MeHeHns1 CBOMCTB 3J1€-MEHTOB B IIEPUOJAaxX U rpynnax Kak QyHKIIUS CTPOCHUS JIEKTPOHHBIX 000JIOUEK aTOMOB.

XapaKTEpHUCTHUKA dJIIEMEHTa-MeTaljla U dJIEMEHTa-HEMETalJIa 110 UX MOJIOKEHUIO B NIEPUOJNYECKON CHUCTEME XMMHUYECKHX
anemeHTOB JI. 1. MeHnneneena.

JleMoHCTpauum

= Paznuunble ¢popmbl TAOIUI TEPUOAUUECKON CUCTEMBI.

= MogenupoBaHue MOCTpOeHUs nepuoandeckoun cucremsl Jl. 1. Menneneesa.
< Mogenu aToMOB XHMHYECKHUX DIIEMEHTOB.

= Moaenu aTOMOB 3J€MEHTOB 1—3-To mepHoJioB.



JlabopaTopHble ONBITHI

- HonyquI/Ie aM(i)OTepHOFO TUAPOKCHIAa U UCCIICA0OBAHHUE €TO CBOIICTB.

Xumuueckasi cBsizb. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE peaknumn

HNonnast xumuueckasi cBsizb. IoHBI, 00pa30BaHHBIE aTOMaMH METAJJIOB U HEMETaI0B. CxemMbl 0Opa30BaHUsI HOHHOW CBSI3HU
JUId OMHAPHBIX COeNUHEHUN. IOHHbIE KPUCTAIUIMYECKUE PEHIETKU U (PpU3MYECKHE CBOMCTBA BELIECTB C 3TUM THUIIOM PEIIETOK.
ITonsiTue 0o GOpPMYyJIBHOM €IMHHIIC BEIICCTBA.

KoBaneHTHasi XuMHYecKasi CBsI3b. DJIEKTPOHHBICE U CTPYKTypHbIe ¢dopmyibl. llousitue o BasmeHTHOCTH. KoBasieHTHas
HenoJisipHast cBsA3b. Cxembl OOpa3oBaHUSI KOBAJICHTHOW CBSI3U JUIi OMHApPHBIX COCAUHEHUU. MOJIEKYJISIpHBIE W aTOMHBIC
KPUCTAJUIMYECKHUE PEINETKH U CBOWMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

DJIEKTPOOTPULIATENBHOCTD. PsAn ajekrpoorpuuarenbHocTd. KoBajleHTHass moJisipHast XUMU4ecKasi CBs3b. Jlumonb. CxeMmsbl
o0Opa30BaHUsI KOBAJECHTHOW MOJISIPHOW CBS3M NI OWMHApPHBIX COCHUHEHHU. MOJICKYJISIpHBIE M aTOMHBIE KPHUCTAJUITMYECKHE
PELIETKN U CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETOK.

MeTraunyeckass XuMHU4ecKasl CBsI3b U METaJUJIMUECKasi KpUcTaJutndecKasi pemérka. CBOMCTBa BELIECTB C 3TUM TUIIOM PELIETOK.
Enunas npupona xumuuyeckux csizeid. Ctenens okuciieHuss. CpaBHEHHE CTEIICHU OKMCIEHMsI U BajieHTHOCTU. [IpaBuia
pacuéra crereHel OKucJeHHUs Mo GopMysaM XMMHUYECKUX COEIAMHEHUM.

OKHCITUTEIILHO-BOCCTAHOBUTENbHBIC peakinu. OnpeaeneHne CTeneHed OKUCIICHUS I DJIEMEHTOB, OOpa3yIOIINX BEIISCTBA
pa3HbIX KjlaccoB. Peakliuu HOHHOTO OOMEHa M OKUCIIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiiuu. OKUCINTEIbh U BOCCTAHOBUTEIb,
OKHMCJIECHHE M BoccTaHoBjeHHe. CocCTaBJIICHHME YPaBHEHHM OKHCIWATEIbHO- BOCCTAaHOBUTEIBHBIX pEaKIUd METOIO0M
3JIEKTPOHHOTO OanaHca.

JeMOoHCcTpauuu

= BuneodparmenTtsl u cinaiiipl «MloHHas XuMu4deckasi CBSA3bY.
Kosieknust BemecTB ¢ HOHHOM XUMHUYECKOU CBSI3BIO.

Mogenu HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.

BuneodparmenTtsl u cinaiinbl «KoBajeHTHass XUMHUYECKasl CBSI3b).
Kosuiekniust BEEeCTB MOJIEKYJIAPHOTO U aTOMHOTO CTPOCHHUS.
Monenn MONEKYJISIPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PEUIETOK.
BuneodparmenTsl u cinaiigpl «MeTtamuinyeckasi XMUMHUYECKasl CBSI3b».
Komeknust «MeTtaiisl ¥ CIUIaBbD».

B3aumonelictBue IUHKaA C CEpPOM, COISTHOM KUCIOTOM, xjopusioMm meau(Il).
I'openue maruus.

B3aumonelicTBue XJIOPHOM U CEPOBOAOPOAHOM BOJBI.

JlabopaTopHble ONBITHI

= H3roroBiaeHue MOACIN, I/IJ'IJ'IIOCTpI/Ip}IIOIJ_ICﬁ CBOICTBa METAJLJIMYECKOM CBSI3U.



Temamuueckoe nianupoearnue ylteﬁnozo mamepuaiia

No Paznen KonmuectBo [IpakTnueckue KonTposibHbie DJIEKTPOHHBIE PECYPCHI
n/m 4acoB 110 paboThI paboThl
paboueit
IIporpaMme
1. | Ha4anbHble TIOHATHS U 3aKOHBI 21 3 1 https//resh.edy.ru/subject/lesson/7826/start/313020
XAMHH.
2. | Baxueiimme npeacTaBuTenu 19 3 1 https//resh.edy.ru/subject/lesson/7826/start/313020
HCEOPTraHNYCCKUX BCIICCTB.
KosnyecTBeHHbBIC OTHOLICHHUS B
XUMHUH.
3. | OCHOBHBIE KJIACCHI HEOPTAHUIECKHX 10 1 1 https//resh.edy.ru/subject/lesson/7826/start/313020
COCIMHEHUM.
4 | IepuomuuecKuii 3aKOH 1 8 https//resh.edy.ru/subject/lesson/7826/start/313020
HepUOINYECKas CHCTeMa
XUMUYECKuX 3emenTon JI. 1.
MenpeneeBa. CTpoeHue aToMa.
5 | Xumunueckas cBsi3b. OKUCIHTENBLHO 10 1 https//resh.edy.ru/subject/lesson/7826/start/313020
— BOCCTAQHOBHUTEJIbHBIC PEAKIIHH.
Bcero 68 7 4




TpebGoBaHus K pe3yibTaTaM OCBOEHMSI IPOTrPaMMBI
BbIyCKHUK Hay4UTCA:

- NOHUMAMDb.

— XI/IMI/I‘-ICCKyIO CI/IMBOJII/IKyI 3HAK1M XUMHYCCKUX 3JICMCHTOB, (1)OpMy.]'ILI XHMMNYCCKHUX BCHICCTB, ypaBHeHI/ISI XUMHNYCCKHUX
peaKiuii;

— Ba)KHEHIIIME XUMHUYECCKUE TTOHSITUS: BEIIIECTBO, XUMHUYECKHUU AJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEIIbHbIC aTOMHAasI U
MOJ'ICKyJ'ISIpHaH MacCChl, HOH, KATUOH, aHHOH,XHUMHWYCCKas CBsA3b, Z-)JIeKTpOOTpI/II_[aTeJILHOCTB, BaJICHTHOCTbL, CTCIICHb OKMCJICHUA,
MOJIb, MOJISIpHaSI macca, MOJISIpHLIfI O6"béM, paCTBOpLI, BJICKTpOJ'II/ITBI nu HGZ—)JIGKTpOJII/ITBI, BJIGKTpOJII/ITI/ILIeCKaﬂ Jucconuanus,
OKHCJIUTEIIb U BOCCTAaHOBUTEIIb, OKUCJIICHUE U BOCCTAaHOBJICHUE, TCTUIOBOU 3(h(PEKT peakuu, OCHOBHBIC THUITHI PEaKIIUU B
HEOPraHUYECKON XHUMUHU;

— (OPMYIIMPOBKHU OCHOBHBIX 3aKOHOB U TEOPUU XUMHHU: aTOMHO-MOJIEKYJISIPHOTO YUYCHHUS; 3aKOHOB COXPAaHEHUS MACChI
BEIIECTB, MOCTOSIHCTBA COCTaBa BEIIECTB, ABOraJipo; nepuojandeckoro 3akona /[. 1. MenaeneeBa; TeOpUH CTPOCHUS aTOMa U
YUYE€HHS O CTPOEHUH BEIIECTBA; TEOPUH DIIEKTPOJIUTHYECKON JUCCOLMAILIMA U YYEHUSI O XUMHYECKOW PEaKIHUHU;

= HA3bIBAMD.

— XHMHYECKHUE BJIECMCHTHI;

— COEJIMHEHHUS U3YyYECHHBIX KJIAaCCOB HEOPTaHUYECKUX BEIIECTB;

— OpraHuYecKHe BellecTBa No ux ¢opmylie: MeTaH, 3TaH, THUJICH, alleTUJIEH, METaHOJI, dTAaHOJI, TJIMLEPHUH, YKCyCHas
KHCJI0Ta, TJIF0KO3a, caxaposa;

= 00bACHAMDb:

— (puznyeckuil CMbICT ATOMHOTO (MOPSAKOBOr0) HOMEpa XUMHUYECKOI'O 3JIEMEHTa, HOMEpa I'PYIIIbI U IepUoJia B
NEePUOANYECKON cucTeMe XUMrudeckux ajieMeHToB JI. 1. MenzeneeBa, K KOTOPBIM 3JIEMEHT NPUHAJICKUT;

— 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHUSI aTOMOB, CBOMCTB DJIEMEHTOB B IpeJiejiaX MaJIbIX MEPUOJIOB U A-TPYyII, a TAKXe
CBOMCTB 00pa3yeMbIX UMHU BBICIIIUX OKCHJIOB U THIPOKCHUIIOB;

— CYIIHOCTBH Ipoliecca IJIEKTPOIUTHUECKON AUCCOIIMAIINN U PEaKIIuii HOHHOTO OOMEHa;

- Xapakmepuzo8amu:

— XUMHWYECKHE IJIEMEHTHI (OT BOJIOPOAa /IO KAJIBIIHS) HA OCHOBE UX TIOJIOKEHUSI B TIEPUOJUYECKON CHCTEME
xumMuueckux syemeHToB J[. M. MeHneneeBan O0COOCHHOCTEH CTPOEHUS WX aTOMOB;

— B3aUMOCBSI3b MEXK/y COCTAaBOM, CTPOCHHUEM M CBOMCTBAMU HEOPTAHUYECKUX BEIIECTB;

— XHUMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIESCTB (IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJJIOB,
COCJIMHEHUMN — OKCHIOB, KMCJIOT, OCHOBAaHUM, aM(OTEPHBIX OKCHJIOB MU THUJAPOKCHUIOB, COJICH);

= onpeoensamu:

— COCTaB BEIIECTB IO UX (opmyiam;

— BJIECHTHOCTh U CTENIEHH OKHUCJIEHUsS DJIEMEHTOB B COCAWHEHHH,

— BHUIbI XUMHUYECKON CBSI3H B COCIMHEHUSAX;

— THUIIBl KPUCTAJUTMYECKUX PEIMIETOK TBEPABIX BEIIECTB; .

— MPHUHAJICKHOCTD BEIISCTB K ONPEACIIEHHOMY KJIacCy COCAUHEHHUH;

— TUIBI XUMHUYECKUX PEaKIHIi;

— BO3MOYHOCTH TMPOTCKAHUS PEaKIIMi MOHHOTO OOMEHa;

- cocmaeuams:



— CXE€MBbI CTPOEHUSI aTOMOB MEPBBIX JABAALIATU AJIEMEHTOB nepuoandeckon cucrtemsl 1. 1. Menneneena;

— (opMYyJIBI HEOPTraHUYECKUX COCIMHECHHN N3YyYCHHBIX KJIACCOB BEIIECTB;

— YpPaBHEHUS XUMUYECKHX PEaAKIMi, B TOM YHCJIC OKHCIIHUTEIbHO-BOCCTAHOBUTEIIBHBIX, C TIOMOIIBIO METO/a
3JIEKTPOHHOro OajaHca;

= Oeszonacno obpawamocs:

— C XHMHYECKOH TTOCya0H U J1a00paTOpHBIM O0OPYIOBAaHUEM;

= NpPo60OUNb XUMUYECKULL IKCNEPUMEHNL. .

— MOATBEPXKAAIONIMH XUMHUYECKHH COCTAaB HEOPTaHUYECCKUX COCITUHCHUIA;

— MOJTBEPKJIAIOIINN XUMHUUYECKUE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

— MO MOJIYYEHHUIO, COOMPAaHHUIO M PACIIO3HABAHUIO Ta3000pa3HbBIX BeNIeCTB(KUCIOPO1a, BOAOPOAa, YIJICKHCIIOro rasa,
aMMHaKa);

— II0 ONpPENEJICHUIO XJIOPUM-, Cyib(ar-, KaApOOHAT-MOHOB U MOHA AMMOHMSC IOMOIIBIO KaYE€CTBEHHbBIX PEaKIMH;

= GbIUUCTIAMD.

— MAacCOBYIO JOJI0 XHMHUYECKOT'O 3J€MEHTa I0 (opmyJie COCAUHEHUS;

— MAacCOBYIO JOJIIO BEIIECTBA B PACTBOPE;

— MacCy OCHOBHOI'O BEIIECTBA IO U3BECTHOM MAaCCOBOU J0JI€ IPUMECEU;

— OOBEMHYIO JOJII0 KOMIIOHEHTa Ia30BOil CMecH;

— KOJIMYECTBO BEIIECTBa, 00bEM MJIM MacCy BEIlIeCTBa IO KOJMYECTBY BELIECTBA, OOBbEMY MJIM Macce peareHTOB WU
NPOAYKTOB PEAKIUH;

- UCNONBL308aMb NPUOOPEMEHHBIE 3HAHUA U YMEHUSL 8 NPAKMUYECKOU O0esimeabHOCMU U NOBCEOHEGHOU JHCUSHU

— 1151 6€301acHOro OOpallleHUs C BEIIeCTBAMM U MaTepyajlaMy B IIOBCEJHEBHOM >KHM3HHM U IPaMOTHOT'O OKa3aHUs IEpBOM

IIOMOIIM IIPH OXKOorax KHCJIOTaMHH HICJIOYaMMH,
— AJIsA OOBACHCHUA OTACIIBbHBIX (l)aKTOB U NPpUPOAHBIX SBJICHUM;
— JJIA KpHTquCKOﬁ OLCHKHN I/IH(l)OpMaI_[I/II/I O BCIICCTBAX, UCIIOJIB3YCMbIX B 6I>ITy.

BHHYCKHI/IK MMOJIYYUT BO3MOXHOCTb HAYYHUTHCS:

<= XapakTepu3oBaTb OCHOBHBIC MCTOAbI ITO3HAHUS XHUMHUYCCKHUX O0OBEKTOB: Ha6JIIO,I[eHI/IC, HU3MCPCHHUC, DSKCIICPUMCHT,

MOJCITHPOBAHHUC;
= pa3nuyuaTh XUMHUYECKHE OOBEKTHI (B CTaTHKE):
— XHUMHUYECKHUE DJIEMEHTHI U MPOCThIC BENIECTBA;

— METaJUTbl U HEMETAJUIbI (M XapaKTepU30BaTh OTHOCUTEIIBHOCTh MPUHAJJIIC)KHOCTH TaKHUX OOBEKTOB K TOW WU HHOU
rpynme);

— OpPraHUYEeCKHE U HEOPraHUYECKHUE COCIUHEHMUS;

— THAPOKCHUBI (KUCIOPOACOASPIKAIINE KUCIIOThI, OCHOBaHUs, aM(OTEPHBIC TUAPOKCH]IBI);

— OKCHJIbI HECOJIe0Opa3yrolIMe M cojeoOpasyroniye (KHUCIOTHBIE, OCHOBHBIE, aM(OTEPHBIE);
— BaJICHTHOCTh M CTENCHb OKUCJICHUS,
— CHCTEMAaTHYCCKHUEC U TPUBHAIBHBIC TEPMHHBI XUMHUYECKONH HOMEHKJIATYPHI;

— 3HAKOBYIO CUCTEMY B XMMHU (3HAKU U POPMYJIIbI, HHACKCHI U KOAP(PUIIUEHTHI, CTPYKTYPHBIE U MOJIEKYISIpHBIE (POPMYIIHI,



MOJIEKYJISIPHbIE 1 MOHHBIC YPABHEHUSI PEaKIIUi, NOJHbIE U COKpAIIEHHBIE HOHHBIE YPAaBHEHUS PEaKIIMil, TEPMO- XUMHUUYECKUE
ypaBHEHHUs, OOO3HAYCHUsSI CTCIICHW OKHCJICHHUS W 3apsaa HOoHaB (popMylie XUMHUYESCKOTO COCIUHEHUS);
= pa3nu4aTh XUMHUYECKHE OOBEKTHI (B JUHAMHKE):

— (U3BUYECKHE U XUMHYECKHUE CTOPOHBI ITPOIIECCOB PACTBOPECHUS M JIHMCCOIIHUAIINU;
— OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIUH U PEaKIMU OOMEHa;

— CXEMbIl U YPaBHECHUS XUMHUYECKHUX PEaKIUi;

= COOTHOCHUTh:

— BK30TE€PMUYECKHUE PEaKIMM U PEaKIIUU TOPECHUS;

— KaTaJIuTU4YeCKHe U (pepMEHTATUBHBIC PEaKIIUU;

— METaJlJI, OCHOBHBINM OKCHJ, OCHOBAaHHE, COJIb;

— HEMETaJUI, KUCJIOTHBIH OKCHUJ, KUCJIOTY, COJIb;

— CTpOEHHE aToMa, BUJI XUMHUYECKOUN CBSI3H, THI KPUCTAJLUIMYECKOW PEIETKUH (PU3NYECKHUE CBOWCTBaA BEILIECTBA;

- HaXOXACHHUC DJICMCHTOB B IIPUPOAC U ITPOMBIINIJICHHBIC CIIOCOOBI UX TIOJTYYCHMU A,
- HCO6XO,I[I/IMOCTB XUMHAYCCKOI'O IIPOHU3BOACTBA U Tpe60BaHHﬁ K OXpaHC OKp}/')KaI-OIJ_Ieﬁ CpECbl;

— HEOOXOJIMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB U MAaTEPUAIOB U TPEOOBAHUN K 3/I0POBBECOCPEIKCHHUIO;

= BBIIBUTATh M JKCIIEPUMEHTAIHLHO TMPOBEPSITH THUIIOTE3bl O XMUMHYECKHX CBOWCTBAaX BENISCTB Ha OCHOBE HX COCTaBa,
CTPOEHMS U NPUHAUISIKHOCTH K OINPEAEIEHHOMY KJlaccy (TpyIle) BEIIEeCTB;

= IIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIISITE OKHUCIUTEIBLHBIE HJIM BOCCTAHOBUTEIIBHBIC CBOMCTBA C YUETOM CTENCHEH
OKHCJICHHS] DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, a TaKXe IPOAYKTOB COOTBETCTBYIOIIUX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii;

= COCTaBIISITh YPAaBHEHUsI PEAKIIMU C y4aCTHEM THUITMYHBIX OKHCIHUTEICH M BOCCTAHOBUTEIIEH HA OCHOBE JJIEKTPOHHOTO
OamaHca;

= OIpeAessiTh BO3MOXKHOCTh IPOTEKaHUsI XUMHYECKUX peaKIUii Ha OCHOBE 3JIEKTPOXMMHUYECKOIro psijga HaIpsHKeHUH
METAJIJIOB, Psi/ia DJIEKTPOOTPULIATEIFHOCTH HEMETAIUIOB, TAOJIMIIBI PACTBOPUMOCTH U yuéTa yCIOBUN NPOBEIECHUS PEAKIIMIL;

= IIPOBOJUTH PACUETHI IO XUMHUUYECKUM (HOpMyJIaM U YpPaBHEHUSIM:

— JJIs1 BBIBOJIA (1)OpMyJ'II)I COCAUHCHUSA IO MAaCCOBBIM AOJISIM 3JICMCHTOB,

— ISl TIPUTOTOBJICHHS PACTBOpPA C HCIOJIB30BAHUEM KPHUCTAJLUIOTHIPATOB;

— JUIS. HaXOXJICHUSI JOJIM BBIXOJa ONPOJAYKTa PEAKIIMU IO OTHOIIEHUIO K TEOPETUYECKH BO3MO>KHOMY;

— ¢ ucniojb3oBaHueM TipaBuiia ['eii-JIroccaka 00 OOBEMHBIX COOTHOIICHUSIXTA30B;

— C HWCIIOJIb30BAHUEM ITOHSTHH «KMOJIb», «MMOJIb», «UHUCIO ABOTaapoO»;

— TI0 TEPMOXUMHUYECKHUM YpPaBHEHUSIM PEaKIINH;

< I[IPpOBOIAUTH XUMHUYECKUU OKCIICPUMECHT C HCYKOCHUTCIIbHBIM CO6J'IIOI[CHI/ICMHpaBI/IJ'I TEXHUKU O€30IIaCHOCTH:

— TI0 YCTAHOBJIEHHUIO KAa4E€CTBEHHOTO U KOJIWYECTBEHHOIO COCTaBa COCIUHCHMUS,

— TIPU BBIMTOJTHEHUH HUCCIIEIOBATEIILCKOTO MPOCKTA;

— B JIOMAIIHUX YCJIOBUSIX;

= HCOOJb30BaTh TNMPUOOPETEHHBIE KITIOUYEBBIC KOMIIETCHIIMU ISl BBITIOJTHEHUS TIPOEKTOB M y4YeOHO-HCCIICAOBATEIILCKUX
pabdoT Mo M3YYSHUIO CBOMCTB, CITOCOOOB MOJIYyYCHHsI U pacIiO3HAaBaHUS BEIICCTB;

= OoIpeAensaTh UCTOYHUKH XUMHUYECKOW MH(pOpMAaLUN, MTPEACTABISATh CIMCOK MH(POPMAIIMOHHBIX PECYPCOB, B TOM YHUCIIE U



Ha UHOCTPAHHOM SI3bIKE, TOTOBUTHh HH(POPMAIIMOHHBIN MPOJIYKT U MPE3EHTOBATh €TO0;

= OOBEKTHMBHO OILICHMBATh HWHGPOPMAIIUIO O BEIIECTBAX M XHMHYECKHMX MpOIeccax, KPUTHUYECKH OTHOCHUTBCSI K
ceBAOHAYYHON MHPOpMaAIIUU, HEJOOPOCOBECTHON pEeKJIaMe B CpeJCcTBaX MacCOBOUW HMH(OpMaIuu;

= CO03/1aBaTh MOJICIIM U CXEMBI JIJIsl pEIIeHUs] YUeOHbIX U MO3HABATEJILHBIX 3a/1a4.
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