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Pa6ouasi nporpamma

oo xumuu 1 11 ximacca
YUHUTEIIS XUMUN

bununa Tamapa CepreeBna

IMosicHuTebHAS 3alIMCKA
PaGouass mporpamma Mo XWMHUU COCTaBlieHa B COOTBETCTBHHM C TpPeOOBAHUSIMHU
CJIETYIOIMNUX HOPMATUBHBIX JOKYMEHTOB:

e ®denepanpHbiM 3aK0HOM OT 29.12.2012 Ne 273-®3 "O6 obpazoBanuu B Poccuiickoit
®Denepanun";

o ®denepandbHBIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTAHAAPTOM CPEIHETO OOIIEeTo
oOpa3oBaHMs, YTBEPXKIECHHBIM TMpPUKa3oM MuHHUCTEPCTBA 00pa3oBaHUs U HAYKH
Poccuiickoit @enepannu ot 17.05.2012 Ne 413, ¢ u3BMEeHEHUSIMU, BHECEHHBIMH MIPUKA30M
MunucrepctBa oopasoBanus u Hayku Poccuiickoit denepannu ot 31.12.2015 Nel578;
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e [IpumepHO¥ MporpaMMOl AUCIUTUINHBI, YTBEPKICHHOH MUHHUCTEPCTBOM 00pa30BaHUS U
Hayku Poccuiickoit @enepaunu (WIu aBTOPCKOW Mporpamme, NpoIIeAIIed IKCIEPTU3Y U
anpoOanuio;

o @enepa’dbHBIM  NEPEYHEM  Y4YEOHHKOB, YTBEPKIACHHBIX,  PEKOMEHOBaHHBIX
(TomyILIEHHBIX) K MCIIOJIB30BAHHUIO B 00pa30BaTeIbHOM Ipoliecce B 00pa3oBaTeNIbHBIX
YUPEKACHUAX, PEATU3YIOLINX MPOTrPaMMBbI 00IIET0 00pa30BaHUsL.

e VYuebnuk «Xwumms. 11 xkmacc. basoswiii ypoBens» Pymsutuc I'.E., ®@enpaman @.I°.,
Mockga «IIpocsemenuey, 2022
Ilenu uszyuenus xumuu.

1. CucremHOE U CO3HATENIbHOE YCBOCHHE OCHOBHOTO COJAEPKAHMSI KYpPCOB XUMHH,
CHOCOOOB CaMOCTOSITENIFHOTO TOJTYYEHUs, MepepadoTKH, (PYHKIMOHAIBHOTO M
TBOPUYECKOTO NPUMEHEHHUS 3HAHHWM, HEOOXOJMMBIX JUIsi TMOHUMAHUS HAy4YHOMU
KapTUHBI MUDA.

2. PackpbITHEe pONM XMMHUU B MO3HAHUHU MPHUPOJBI U €€ 3aKOHOB, B MaTepUaIbHOM
o0ecrieyeHnr pa3BUTHS IUBWIM3AIMK U TOBBIIICHUH YPOBHS JKU3HU OOIIECTBa,
MOHMMAaHUE HEOOXOJUMOCTH IIKOJBHOTO XUMHYECKOro OOpa3oBaHHs Kak
3JIEMEHTa 00ILel KyJIbTyphl U OCHOBBI )KM3HEOOECIIEUEHUS YEIOBEKA B YCIOBUIX
YXYJUIEHUSI COCTOSIHUS OKPYKaIOLIEH Cpeibl.

3. PackprpiTHe yHHBEpPCATTLHOCTH H JIOTHKH €CTECTBEHHOHAYYHBIX 3aKOHOB U TEOPHH,
mpoliecca MO3HAHUS MPUPOJBI U €ro BO3BBILIAIOLIEIO CMbICIA, TECHOM CBA3U
TEOPUU U MPAKTUKU, HAYKH U IIPOU3BOJICTBA.

4. . Pa3BuTue uHTEpeca U BHyTPEHHEH MOTHUBALIUY YYalIUXCS K U3yUYEHUIO XUMUH, K
XUMHYECKOMY ITO3HAHUIO OKPYIKAIOLIEr0 HaC MUpa BELLECTB.

5. OBnageHue METOIOJIOTHEW XHMHUYECKOTO MO3HAHUS U MCCIEAOBaHUS BEILECTB,
YMEHUSIMHU XapaKTepU30BaTh U MPAaBUIBHO HCIOIb30BaTh BEIIECTBA, MaTE€pPHAIIb
U XUMHYECKHUE PEAKIHH, OOBACHATh, NPOrHO3UPOBATb U MOJETUPOBATH
XUMHUYECKHE SIBJICHUS, pElIaTh KOHKPETHbIE IPOOJIEMBI.

6. BripaboTka yMeHUI U HABBIKOB PELICHHS] XUMUYECKHUX 3a7a4 Pa3JIMYHBIX THUIIOB,
BBITNIOJTHEHUS 1a00paTOPHBIX OIBITOB u POBECHUS IIPOCTBIX
HKCIEPUMEHTAIBHBIX MCCIEOBaHUM, MHTEPNpEeTalud XUMHUYECKHX (GOopMys H
YpaBHEHUH U ONEPUPOBAHUS UMH.

7. BHeceHue 3HauMMOro BKJaJa B (OPMHUPOBAHUE LIETOCTHOM KapTHHBI MPUPOIHI,
HAy4YHOTO MHUPOBO33pEHUS, CUCTEMHOI'0 XUMHYECKOTO MBIIIEHMUS,
¢dopMHpoBaHHE HAa HUX OCHOBE I'YMaHMCTHYECKUX LIEHHOCTHBIX OPHUEHTHPOB MU
BbIOOpPA KUZHEHHOM MMO3UIUH.

8. Ob6ecneuenue BKJIaa yueOHOTO NpeaAMETa XUMUHU B SKOJIOTHYECKOE 00pa30BaHue
Y BOCITUTAHUE XUMHUYECKOM, SKOJIOTMUECKON U 00IIeH KYJIbTypPhl yUaluxcsl.

9. Hcnonb3oBaHue BO3MOXKHOCTEH XHUMHMHM KaK CpEACTBA COLUAIM3ALUU U
WHAUBUIYAJIBHOTO Pa3BUTHS IUYHOCTH.

10. PazBuTHe cTpemieHHs YyyallUXcs K TPOJODKEHUI0 €CTeCTBEHHOHAYYHOTO
o0pa3oBaHMs U aJaNTaldy K MEHSIOMIMMCS YCJIOBUSM JKHU3HHU B OKPY>KaIOILEM
MUDE.

3aoauu uzyuenus xumuu.

o ®DOpMHMPOBAHHUE y YUAIIUXCS 3HAHUS OCHOB XMMHUYECKON HAayKH: BaXXHEUIINX (PaKTOpPOB,
MOHATUM, XMMHUYECKHMX 3aKOHOB U TEOpUM, sI3bIKa HAyKH, JOCTYHHBIX 0000IIEeHUI
MHUPOBO33PEHYECKOr0 XapaKTepa.

o Pa3Butue ymenuit HaOmoAaTh W OOBSACHATH XUMHUYECKUE SIBICHUS, MPOUCXOISAIINE B
npUpo/Ie, 1adopaTopuu, B MOBCETHEBHOM JKU3HU.

o ®dopMupoBaHHME CHEIUAIBHBIX YMEHUN: oOpamaTbCsi C BEUIECTBAMH, BBIIOJIHAThH
HECJIOKHBIE HKCIEPUMEHTHI, COOMIo/as MpaBUiIa TEXHUKH O€30MacHOCTH; TI'PaMOTHO
MPUMEHSTh XUMHUYECKHE 3HaHUS B OOLIEHUH C IPUPOJIOH U B TOBCEAHEBHOM )KU3HHU.
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e PackpeiTe TyMaHUCTHYECKON HAINpPaBICHHOCTH XHMHUHU, €€ BO3pACTAlOIIEed poJu B
pEIIeHUH TIABHBIX MPOOJEM, CTOSIIUX TEpe] YeIOBEYeCTBOM, W BKIAJa B HAyYHYIO
KapTUHY MUpA.

e Pa3Butne smMuyHOCTM OOydYarOmUXCS: WX UHTCIUICKTYyalbHOE W  HPABCTBEHHOE
COBEpUICHCTBOBaHUE, (OPMUPOBAHHWE Y HUX TYMaHUCTHYECKHX OTHOIICHUH U
OKOJIOTMUYECKH 11e71eco00pa3HOro TOBEAEHUST B OBITY W B TPOIECCE TPYIOBOM
JESTEIIbHOCTH.

B kauecTBe IEHHOCTHBIX OPHEHTUPOB XHMHUYECKOTO 00Pa30BaHUS BBICTYIAIOT OOBEKTHI,
u3y4yaeMble B Kypce XUMHUHU, K KOTOPbIM Yy ydammxcsi (GopMUPYETCsl LIEHHOCTHOE OTHOIICHHUE.
[Ipr 3TOM BeAyUIYIO pPOJIb MTPAIOT IMO3HABATENIbHBIC IICHHOCTH, TaK KaK JaHHBIA Y4eOHBIN
IpeIMeT BXOJUT B TPYMIy MPEAMETOB I103HABATEIBHOIO IIMKJIA, TJaBHAs LeElb KOTOPBIX
3aKJTFOYAETCS B U3YUCHUU TIPUPOIBI.

OCHOBY no3nagamenbHbIX YyeHHoCmell COCTABISIIOT Hay4YHble 3HAHUSI M HAYYHbBIE METO/IbI
no3HaHus. [lo3HaBaTenbHbIC IEHHOCTHBIE OPUEHTAIMH, (OPMHUpPYEMBbIC B TPOIECCe M3YUCHUS
XUMUH, IPOSBIIAIOTCS B IPU3HAHUU:

1. UeHHOCTH HAyYHOTO 3HAHUS, €0 MPAKTUIECKONH 3HAYMMOCTH, JIOCTOBEPHOCTH;

2. LEHHOCTH XMMHYECKHX METOJIOB UCCIEeI0BAaHUS )KUBOW U HEKUBOM MPUPO/IBL.

Pa3BuTHE MO3HABATENHHBIX IICHHOCTHBIX OPUCHTAIMHA COJACPIKAHHUS Kypca XUMHUHU IO3BOJISIET
chopMHUpOBaTH:

e  YBaXHUTEILHOE OTHOIIECHUE K CO3HMIATEIIFHON, TBOPUECKOH JICITCILHOCTH;

e TOHUMAaHHUS HEOOXOAMMOCTH 3J0POBOr0 00pa3a KHU3HU;

e TOTPEOHOCTH B OE3YyCIOBHOM BBINIOJHEHUHM TIPaBUJI OE30MAaCHOTO HCIOJIb30BaHUS
BEIIECTB B MIOBCEAHEBHON KHU3HU;

e  CO3HATEIBHBIN BHIOOp OyayIieil mpodeccuoHaaIbHOM NS TEIbHOCTH.

Kypc xumum o6nagaeT BO3MOXHOCTSAMHU Ui (OPMUPOBAHUS KOMMYHHUKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIIOT TPOIECC OOMICHWST ¥ TpamMOTHAas pedb.
KoMMmyHHKaTHBHBIE IEHHOCTH CIIOCOOCTBYIOT:

e MPaBUIHLHOMY HCIIOJIb30BAHHIO XUMUICCKOW TEPMHUHOIOTHH U CUMBOJIKH,

e Pa3BUTHUIO MOTPEOHOCTU BECTH JIUAJIOT, BHICIYIIMBATH MHEHHE ONIOHEHTA, Y4aCTBOBATh
B JICKYCCHUU;

e Pa3BHUTHUIO CIIOCOOHOCTU OTKPBHITO BBIpaXaThb U apPTyMEHTHPOBAHHO OTCTAaWBaTh CBOIO
TOYKY 3pEHHUSI.

JlanHasi mporpamMma mpeaycMaTpuBaeT (OpMHpPOBaHHE Yy ydalIMxcs oOey4yeOHbIX
YMEHHH W HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB ACSITEIHLHOCTH M KITIOUYCBBIX KOMIIETCHIIMN. B
ATOM HAalNpaBJICHUHU TPUOPUTETAMH IJi1 Y4eOHOro MpeaMeTa «XHMHUS» B CTapIIel IIKoJe Ha
0a30BOM ypOBHE SIBIISTFOTCSI:

e yYMEHHE CaMOCTOATEIHbHO W MOTHBHPOBAaHHO OPTaHHM30BBIBATH CBOIO TO3HABATEIbHYIO
JESATSIILHOCTH (OT MIOCTAHOBKH IIEJTH JIO TIOJTYUYCHHS M OTICHKHU Pe3yiIbTaTa);

e ONpeJeNeHHEe CYIIHOCTHBIX XapaKTePUCTHK U3y4aeMOro 00beKTa;

e yMEHHE Pa3BEPHYTO OOOCHOBBIBATH CYXICHHS, J1aBaTh ONPEICICHUS, IPUBOIUTH
JI0KA3aTeNbCTBA; OIICHUBAHHE W KOPPEKTUPOBKA CBOETO TMOBEICHUS B OKpYKaroIIeh
cpene;

e BBIMOJIHEHUE B MPAKTHYECKON JESATENIHHOCTH U B MOBCEIHEBHOW >KU3HU SKOJIOTHUECKHUX
TpeOoBaHUl;

e HCIOJB30BAHME MYIbTUMEIUWHBIX PECypCOB M KOMIBIOTEPHBIX TEXHOJOTHHA st
00paboTKH, Tepenayn, CHCTeMaTu3anud wuHQopMamuu, co3JaHue 0a3 JaHHBIX,
MPEe3EHTAIMK PE3yILTATOB MMO3HABATEIHHON U MPAKTUYECKON IS TEIBHOCTH.

B ocHOBY mporpamMMmbl TIOJIOKEH WPHHIMII pa3BUBaroImero ooydenus. I[Iporpamma
OMHpaeTcsl Ha MaTepual, HM3ydeHHBId B 8-9 Kjaccax, MO3TOMY HEKOTOpbIe TEeMBI Kypca
paccMaTpUBAIOTCS TOBTOPHO, HO YK€ Ha Oojiee BBICOKOM TEOPETHYECKOM ypoBHe. Takoi
MOJXOJ TMO3BOJSET YIAyOnsTh U Pa3BUBATh MOHSATHE O BEIIECTBE M XMMHUYECKOM IpoIiecce,
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3aKpEeIUIATh MPOWJICHHBIM MaTepuajl B AKTUBHOM MaMATH YYallUuXCs, a TakKe COXPaHATh
MIPEEMCTBEHHOCTh B MPOIIecce 00yUCHUSI.

[Iporpamma  oOecneyrBaeT CO3HATEIBHOE YCBOCHHUE  YYAIIUMHCS  BaKHEUIIHX
XUMHUYECKHX 3aKOHOB, TCOPHH M TMOHATUH; (HOpPMUPYET MPEICTABICHHE O POJIH XHUMHU B
Pa3BUTHH PAa3HOOOPA3HBIX OTpaCiIC MPOM3BOICTBA; 3HAKOMHT C BEIIECTBAMH, OKPYKAIOUTUMU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMMaHHUE YJENSETCS CYIIHOCTHM XMMHUYECKUX peakiui u
METO/IaM MX OCYIIECTBIICHHUSI, a TAK)KE CITOCO0aM 3aIUThl OKPYIKAIOIICH CPEIbI.

[Iporpamma cocraBiieHa C y4eTOM BeAyLIEed pOJM XUMHUYECKOTO SKCIEPUMEHTA.
[IpenycmarpuBaroTcsi BC€ BHJbI IIKOJBHOIO XHMHYECKOIO SKCIEPUMEHTa — JEMOHCTpAIMH,
1abopaToOpHBIE OMBITHI U MpaKTUYecKue paboThl. Pabodas mporpaMma mo XMMHUHU pean3yercs
yepe3 (GopMuUpoBaHWE Y ydYAIUXCSA OOIIEYy4eOHBIX YMEHHUM M HABBIKOB, YHHBEpPCAJIbHBIX
CII0COOOB JICATCIBHOCTH M KIIIOYCBBIX KOMIICTCHIMM 3a CYET HCIIOJIL30BAHUS TEXHOJIOIUM
KOJUICKTUBHOT'O OOYUYE€HHsI, OTIOPHBIX KOHCIIEKTOB, JUIAKTHYCCKUX MATEPHAIIOB, U IPUMEHEHUS
TEXHOJIOTHH rpa@uuecKoro npeCTaBICHUs HH()OPMALIUH TIPU CTPYKTYPHUPOBAHUH 3HAHUIA.

B menom kypc mo3BoJiieT pa3BUTh MPEACTABICHUS Y4YalllUXCSd O MO3HABAEMOCTH MUDa,
€IMHCTBE JKMBOH W HEXHUBOH HpPUPOABI, CHOPMHPOBATH 3HAHMSA O BAXKHEUIIMX aCHEKTax
COBPEMEHHOM e€CTECTBEHHOHAYYHOU KapTHHBI MUPa, YMEHHUs, BOCTpeOOBaHHBIC B MTOBCEIHEBHOMN
)KU3HU W TIO3BOJIAIONINE OPUEHTUPOBATHCA B OKPYXKAIOIIEM MHpE, BOCIUTATH YeEJOBEKa,
OCO3HAIOIIET0 ce0s YaCThIO MMPUPO/IBI.

Peanuzamust qaHHOM mporpaMMbl B Ipoiiecce OOYyYEHHS MO3BOJHUT YYaIIUMCS YCBOUTH
KJIFOUEBbIE XUMUYECKHE KOMIETEHIMU U MOHATh POJIb XMMUU CPEAH APYTHX HAyK O MPHUPO/E,
3HAYCHUE €€ )1 YSIOBEUCCTBA.

[IporpamMma mnpeanaraercs uisi paOOTbl O HOBBIM yuyeOHHMKaM XuMuHM aBTOpoB [.E.
Pymsutnca u ®.I'. ®Denpamana, npomenmum 3kcrneptusy PAH u PAO u Bomeamum B
@OenepalibHbIl MEepevYeHb Y4eOHUKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM 00pa3oBaHUs U
Hayku P® Kk wucnosp3oBaHuI0O B 00pa3oBaTebHOM TIpoliecce B 0011e00pa3oBaTEIbHBIX
yupexeHusx Ha 2022 — 2023 y4yeOHslii ro.
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OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJJMETA

OO0mas xapakTepucTuKa y4e0HOro npeaMeTa, ero MecTo B CUCTEMe HAYK.

ITpenmer «Xumus» BXOIUT B 00pa3oBaTelibHy0 001acTh «EcTecTBO3HAHKE.

[IIkonpHBIA Kypc XMMHMM - OJUH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4YHOIO
oOpa3oBanus. OH BHOCHT CYLIECTBEHHBIH BKJIaJ B peLICHHE 3a7ad o0Iero obpa3zoBaHHus,
oOecrieunBasi GOPMHUPOBAHKE Y yUAIIUXCS €CTECTBEHHO - HAYYHOH KapTUHBI MHpa, Pa3BUTHE UX
UHTEJUIEKTYyallbHbIX, TBOPYECKUX CIIOCOOHOCTEH, MpPHUBUTHE IIEHHOCTHBIX OpHEHTAIUH,
MOJTOTOBKY K JKH3HHU B YCIIOBHUSIX COBPEMEHHOTO 0011ecTBa. PYKOBOJICTBYSACH OOIIMMU LETSAMH U
3aJjayaMH ILIKOJIbI, U3yYeHHE XMMUU BHOCHUT CBOM BKJaJl B 00OTallleHue 3HaHUH yJaluxcs, B UX
YMCTBEHHOE pa3BUTHE, B MOJIUTEXHUYECKYIO IOJATOTOBKY K TPYyAy, BBIPAOOTKY MHU3HEHHBIX
no3uuuil. X¥MUs HE TOJIBKO ITO3HAET 3aKOHBI IPUPOJBI U TEM CaMbIM, Hapsay C IPYTUMHU
HayKaMu, oObsicHAeT mup. OHa BOOpY)KaeT yelloBeKa 3HAHMSMU JUIS €ro MPOU3BOICTBEHHOMN
JeSITebHOCTH, MTO3BOJISIET B IPOMBILIUIEHHBIX MACIITa0ax OCYLIECTBIAThH XUMUUECKUE TIPOLIECCHI
B LIEJIIX IIOJIyYEHUS HYKHBIX BEIIECTB M MAaTepuanoB. be3 packpwiThs 3TOH BTOPOH,
JIeCTBEHHON CTOPOHBI XMMHHU, HE MOTYT OBITh IIPABUIIBHO BOCHPUHATHI OCHOBBI COBPEMEHHON
HayKH. YSCHEHHE POJIM XMMHUHU KaK OJHOM M3 MPOM3BOIUTEIBHBIX CHJI OOIIECTBA, KaK BaXKHOTO
(akTOopa Hay4HO — TEXHMYECKOI'O IIPOrpecca BHOCUT 3HAUUTENIbHBINA BKJIaJ B SKOHOMHUECKYIO U
MOJIMTEXHUYECKYIO TIOJITOTOBKY YUalllUXCSl.

1. OcHoBHBbIE 0CO0EHHOCTH padoyeil MPOrpaMmbl.

Pabouas mporpamma paccuntana Ha 68 y4eOHBIX YaCOB B COOTBETCTBUHU C KaJCHIAPHBIM
0a3uCcHBIM Y4eOHBIM MJIAHOM, MpeaycMaTpuBaromuM 34 yueOHbix Henenu B 2022/2023 yyeOnom
roxy muist 11 knacca:

e JInst UTOroBOro MOBTOPEHHUS M YCIELIHOW MOATOTOBKH K 3K3aMEHY I10 XHMHH,
OpPraHMU3yeTCsl HOBTOPEHHUE BCEX TEM, U3YUYEHHBIX Ha CTApILEH CTYIICHH.

e [IpuMeHeHHE JIEKLIMOHHO-CEMHMHAPCKOIO METO/Aa M MOJYJIBHOTO OOYy4eHHUs
MIO3BOJISIFOT YUMTENIO U3JI0KUTh YUYEOHBIN MaTepuall U BBICBOOOJIUTH TEM CaMbIM
BpeMs Ui 6osiee 3 PEeKTUBHOIO TOBTOPEHMSI BOIIPOCOB TEOPUU M PEILICHUs 3a/1a4
Ha MOCJIENYIOUMX YpoKax B Ipelesax OTBEACHHOIO yuyeOHOro BpeMmeHU. Takas
(dopma opraHu3aly 3aHATUH TO3BOJISET YCHIINTh NPAKTUYECKYIO U MPUKIJIAJAHYIO
HaIpaBJIEHHOCTh IpENoJaBaHusl, aKTHUBHEE MpUOoOIIaTh ydaluxcs K padore ¢
y4eOHHUKOM U JPYTUMH y4eOHBIMH MOCOOMSMM, 0OecreunB B pe3yibrare Oosee
BBICOKHI YPOBEHb MTOJATOTOBKH HIKOJILHUKOB [0 XUMUU

2. ba3oBble TpeGOBaHMA K NPENOJABAHUIO Y4eOHOr0 Kypca, K (POpMHPOBAHMIO

OYYH.

Pabouass mporpamMa mnpeaycmarpuBaeT (OPMHpPOBAHUE Y YyYaluxcs OO0IIey4yeOHBIX
YMEHHI U HaBBIKOB, YHUBEPCAJIBHBIX CIOCOOOB AESITEIBHOCTH M KIIIOYEBBIX KOMIETeHUUH. B
3TOM HaNpaBJICHUU npuopumemamu i ydeOHOTro npenMeTa «XHMHUS» B CTaplied IIKoJe Ha
0a30BOM ypOBHE SIBIISTFOTCSI:

-YMEHHUE CaMOCTOSITEIBHO U MOTHMBHPOBAHHO OPraHM30BBIBATH CBOIO IO3HABATEIBHYIO
JeSITENIbHOCTD (OT MOCTAHOBKH LIE€JH /10 MOJTYUYEHHSI U OLICHKHU Pe3yibTaTa);

-MCII0JIb30BaHKE JJIEMEHTOB IIPUYHUHHO-CJIEICTBEHHOTO u CTPYKTypHO-
(GYHKIIMOHAJIBLHOTO aHAJIM3a;

-onpezieNieHre CYITHOCTHBIX XapaKTePUCTUK N3y4aeMOro 00beKTa;

-yMEHHUE pa3BepHYTO OOOCHOBBIBaTh CY)KJI€HUS, JlaBaTh OIpPEAEICHUs, MPUBOJIUTH
JI0Ka3aTeNbCTBA;

-OLIEHMBaHUE U KOPPEKTUPOBKA CBOET0 MOBE/ICHUS B OKPY>KaIOLIEH cpesie, BHITOJHEHUE B
NPAaKTUYECKOH 1eATEFHOCTH U B TIOBCEAHEBHOM KHU3HHU IKOJIOTUYECKUX TPeOOBAaHUM;

-MCITIOJIb30BaHUE MYJIbTUMEIUNHHBIX PECYpPCOB U KOMIBIOTEPHBIX TEXHOJOTHH st
00paboTKH, mMepenayu, cHUcTeMaTh3aluud MH(POpPMAaIUHM, co3AaHusi 0a3 MaHHBIX, MpPE3eHTALUU
pEe3yJIbTaTOB MO3HABATEIbHOW U MPAKTUYECKOMN AESTEIbHOCTH.
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3. MeToauyeckne peKOMEeHIAIHN M TEXHOJIOTHYeCKHe MOAX0/IbI;

B xonme mpenogaBaHus XMMHMM B CTaplIed IIKOJIE B LENAX pealn3alUd JIMYHOCTHO-
OPUEHTUPOBAHHOTO TMOAX0Aa B OOYYEHMHM Y4YalllUXCsl IIKOJBbI-MHTEPHATAa HCIOJIB3YIOTCS
CIeyroIMe O0pa3oBaTelIbHbIC TEXHOJOTHH: 30pOBhecOEperawime, MOIYIbHO-0JI0OYHEIC,
MH(OPMallMOHHO-KOMMYHUKAIIMOHHBIE, TECTOBBIC, YPOBHEBOH auddepeHnnanuy, rpynnoBon
JESTEIbBHOCTH, OpraHU3allii CaMOCTOSATEIbHON PabOThI, UCCIIEI0BATENIBCKHE.

Jlis AOCTHXKEHHsI TTOCTAaBIEHHBIX 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX U Pa3BUBAIOLINX
LeJIel UCTOJIb3YIOTCS METO/ABI 00Y4YeHUsI: Cl08eCHble, HARNAOHbIe, NPAKMUYecKue, NOUCKO8ble;
uccnedosamenvckue; penpooyKmusHble.

A TaxKe UCHOJb3YIOTCS pa3ivyuHble (pOpMbI 00ydeHMs: JEKIUs, CEMUHAP-TIPAKTUKYM,
HUKT-npe3eHTanus, XUMUYECKUN AUKTAHT, PA3JIMYHbIC BUABI CAMOCTOATEIBHBIX paboT, TECT,
3auer.

B 6:104HO-MOTyIbHOI TEXHOJIOTUU MPUOPUTETHBIMU SBISIOTCS (DOPMBI:

Ypok — nexyus. B TeueHne AByX 4acoB U3J1araeTcsl BECbh TEOPETUUYECKUN MaTepUall TEMBI.
Ha ocHoBe ¢poHTanbHON Oecepl ¢ KIaccoM, MPUBIICYCHHUE YYAITUXCA K OOBSICHEHUIO YUUTEIh
BBICHSICT, KaK YCBAMBAIOTCA BOMPOCHI Teopur. JlocTmwxkennio 6osuee 3(pPEeKTUBHOIO KOHEYHOTO
pe3ylbTaTa crnocoOCTBYIOT, 3JIEMEHTHI IEPBUYHOTO KOHTPOJS (HAlpUMep, OTBETHI Ha BOMPOCHI,
JUKTaHTBI, TeCTHI U T.1.) Ha 3TuX xe ypokax paccMaTpuBaroTCs Cllydad IPUMEHEHUs BOIPOCOB
TEOPUHU K BBHIMOJHEHHUIO HECIOXKHBIX 3amaHuil. OOpaslbl pelieHui MOKa3bIBACT yUYUTENb WU
HauOosee MOATrOTOBJICHHBIM YYMTEJIEM Yyalluicsa. Ydamuecs HOpU 3TOM KOHCHEKTHUPYIOT
JICKIHIO.

Ypox - npaxmuxym. OCHOBHas 3a/1a4ya ypOKOB IPAKTHUECKHUX 3aHATUI 3aKiIr04aeTcs B
3aKpeIJICHUH U YTIIyOJIEHUH TEOPEeTHYECKOTo MaTepuaia M3J0KEHHOro Ha jekuuu. Ha ocHoBe
OIpoca y4aluxcsi U OBTOPEHUSI BOPOCOB TEOPUM HAa HECKOJIBKUX YPOKAX YUUTENb JOOUBAaETCS
TOT0, 4TOOBI BCE yyalllMecs YCBOWJIM OCHOBHBIE BOINPOCHI TEOPUU HA YPOBHE MPOrPAMMHBIX
TpeOoBaHuil. 37ech K€ OCylIecTBIseTCsS AuQPepeHInpoBaHHas paboTa ¢ y4eToM HHTepeca
KOKIOrO0 YYECHHKA, BBIPA0ATHIBAIOTCS YMEHHUS U HAaBBIKM COCTaBJICHHS OCHOBHBIX THUIIOB
XUMHUYECKMX YpaBHEHUN U PELIEHUS TUIOBBIX XUMHYECKHMX 3aj1ad. OOCYyKIaroTCsi HECKOJIbKO
MaTeMaTUYECKUX BapUaHTOB PEIICHUs OMOPHBIX (KJIIOUEBBIX) 3aa4, UX 0OpMIICHHUE.

Wcnone3ys  nuaakTHuecKuid — MaTepuad M Jpyrue  1nocoOus,  IpOBOAUTCSA
camocmosmenvHas paboma obyyarowe2o Xxapakmepa C TOCIEAYIOIIUM OOCYXJICHUEM
pPe3ybTaTOB Ha 3TOM K€ YPOKE, BEJIETCS HCIPaBIECHUE OIIMOOK.

Ypox — 3auem. Ilpu npoBeneHun 3adyeTa, BOIPOCHI TEOPUHU K 3a4ETY U IPAKTHUECKHE
3a/laHusl M3BECTHBI ydallleMycCsl 3apaHee HE MEHee, YeM 3a TpU HEJENH /10 Hero. Yyaluecs
NOJIy4aroT WHIUBUAYalbHbIE 3afaHus 1Mo Teme. JUId IMoJydeHHs IO0JIOKUTEIBbHOW OLICHKH,
yydaliemycs HaJl0 3HaThb BOIPOCHI TEOPHUM (3amHUcaTh HyXHbIe (POPMYJIbl, TOHUMATh UX CMBICII,
pacckasarb 0 COJepKaHUU BOIIPOCA).

Oco0eHHOCTH OpPTONENNYECKOr0 peXuMa IIKOJIbI-MHTEpPHATa Ui OOJIbHBIX CKOJIHO30M
yUaIllUXCsl YUUTBHIBAIOTCA B BHIOOpE NMpPHeMOB 00y4YeHMsl Ha ypoKax: MPOBEJACHHUE B TEUEHHE
ypoka 2-3 (GU3KYyJIBTMHUHYTOK, COOJIOJIEHHWE pPEKHMMa KOHTPOJS HaJl OCAaHKOW yYEeHHMKa IpHU
paboTe 3a y4eOHBIM CTOJIOM.

B kauectBe MeroaMueckoil M MHPOPMAIMOHHOM MOJIEPKKH  HCIHOJB3YIOTCA
MHTEpaKTUBHbIE HarJsIHbIE TocoOusl, pecypcbl MHTepHeTa, poHa nndpoBbIx 00pa3zoBaTelbHbBIX
pecypcoB (ILIOP) IlenTpa mnoBbiieHUs KBaluuKanuu W WHEHOPMAIMOHHO-METOIUIECKOMN
paboThl I. MarHUTOrOpcKa U MIKOJIbHOM MeANaTeKu.

Cdopmuposannbie y yuyammxces 3YH u OYYH B pesynbrate o0ydenust xumuu B 10-11
KJIaccaxX TECHO CBSA3aHbI CO CIEIYIOIIUMHU IIPEAMETaMU:

MaTeMaTHKAa: CBS3b MEXJy BEIMUYMHAMU MAacChl U YHUCIOM MOJIEH BEIEeCTBa, MEXIY
KOJIMYECTBOM BEILIECTBA M TEIUIOBOM DSHEpruei, BBIACIUBIICIHCS WM IOIVIOTUBILEHCS B
pe3yiabpTaTe XMMHYECKOrO B3aUMOJCMCTBUS, BBIPAXKAETCA NPSIMOM  MPONOPLUHAOHAIBHOU
3aBUcHMOCTBIO Y = k*X. OOpaTHas mpomopiHoHanbHOCTh Y=K/X BBIpa)kaeT CBSI3b MEKIY
Maccod pacTBOpa M €ro KOHIIEHTpalMeW Mpu pa30aBiIeHUM WM YINapUBaHUHM pPacTBOpA.
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HaubGonee uvacto Ha ypokax XHUMHUHU MPOU3BOIATCS PAcu€Thl C KCIOIb30BAaHUEM MOHATUMN
IPOLEHT», KIIPOTOPLU», KYPABHEHUEY.

uHopmaTuka u UKT: HaBeiku ucnosb3oBanus [{OPoB (BupTyanbHbIe J1abopaTtopu,
AJIEKTPOHHBIC YUCOHUKH, DHIMKIIONECINN, CIIPABOYHUKH), padoThl B MIHTEpHETE MpU CO3MaHUU
Ipe3eHTalNi U HanucaHus pedeparoB U HAYYHO-UCCIIE0BATEIbCKUX paboT.

OuoJsiorusi: 3HAaHUE OWOJIOTMYECKON pOJIM XHMHUYECKUX DJIEMEHTOB (MUKpPO- H
MaKpOd3JIEMEHTOB) U HUX COEIUMHEHHN B Pa3lMYHBIX OMOJOTMYECKHX Ipolieccax (TeHEeTHKa,
MeTab0JIM3M H T.]I.).

¢pusuka: 3HaHue oOUIMX OOBEKTOB M3YUEHHs, TAKMX KaK BEIIECTBO, €r0 CTPOCHHE U
CBOICTBAa HA MHUKPO- U MaKpOYPOBHSX OpraHHU3aMH. 3HAHUSA (GU3HUYECKUX 3aKOHOB COXPAHEHUS
(Macchl, 3apsiia, SHEPTUU) U MIPUHLIKUIIA MUHUMYyMa TOTEHIUAIbHON SHEPTHUN UCTIOIB3YIOTCS JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUHN pPEeaKIUi, TEPMOXUMUYECKUX YPaBHEHUH.

MECTO KYPCA XUMHUU B YYHEBHOM IIVIAHE

B yue6HOoM maHe Ha u3ydeHue xumuu B 11 kmacce oTBoguTcs 2 y4yeOHBIX Haca B
HEJIeNI0); BCero 68 yueOHbIX 3aHATHH.

Pacrnipenenenuie BpeMeHU MO0 TeMaM MPOrPaMMBI 1aHO OPUEHTUPOBOYHO. YUUTENIb MOXKET
W3MEHATH €T0 B IIPeJieiax roJ0BOi CyMMBbI 4acoB. PacripeneneHre 9acoB Mo TeMaMm 0a3upyercs
Ha ocHoBe aBTopckoi mporpammbl H.H. Tapei(ABTOpckas mnporpamma: Xwumus. PaGouue
nporpammel. [Ipeamernas nunust yueOnukoB I'. E. Pymsutuca, ®. I'. ®enpamana. 10 — 11
knaccel / H. H. I'apa. — 2-e u3n., non. — M. : IIpocBemenue, 2016.).

Takum oOpazom, B 11 kiacce mporpamma paccuymTaHa Ha 68 dacoB, W3 pacuera - 2
y4eOHBIX Yaca B HENENI0, U3 HUX: JJIA MPOBEIEHUS KOHTPOJIBHBIX - 5 4YacoB, MPaKTUYECKUX
pabot - 10 gacoB, 1a0OpaTOPHBIX OIBITOB — 6.

PaGouas mporpamma opreHTHpPOBaHA HAa YUCOHHK:

Pyosumuc I'.E., @envoman @.I. Xumun. Ocnosvt oowieir xumuu. 11 knacc. Mockea,
Ilpoceewenue, 2016 2.

TPEBOBAHMUS K YPOBHIO IIOJII'OTOBKHU OBYUYAROILIIUXCSI HA
CTYIIEHHU CPEJHEI'O (ITIOJIHOI'O) OBPA3OBAHUA

B pesynbrare nzydeHus XuMu# Ha 6a30BOM YPOBHE YUCHHK JOKEH

3namuv/nonumams:

- GaiCHelue XumuuecKue HOHAMUA. BCIICCTBO, XUMHYECKHH JJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCHTEIhHBIC aTOMHAash W MOJICKYJISIpHAs MAacChl, MOH, aJUIOTPOIHsS, HW30TOIIHI,
XUMHUYECKasi CBSI3b, DIEKTPOOTPULIATEIHHOCTh, BaJCHTHOCTb, CTEMEHb OKHUCIIEHUS, MOJIb,
MOJIIpHAs. Macca, MOJISIPHBIN 00beM, BEIIECTBA MOJICKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHUS,
pacTBOPHBI, DIEKTPOIUT M HEINEKTPOJIUT, DIEKTPOTUTHYECKAS TUCCOLUAIUS, OKHCIUTENb W
BOCCTAHOBUTENIb, OKHCJICHHEC M BOCCTAaHOBIICHHE, TEIUIOBOW d((PEKT peakmuu, CKOPOCTh
XUMHYECKOH  peaklMH, KaTaiu3, XUMHUYEeCKOe paBHOBECHE, YITIEPOIHBIA  CKeJNerT,
(GyHKITMOHATBHAS TPYIINA, H30MEPHs, TOMOJIOTHS;

- OCHOGHbBlEe 3AKOHbI XUMMU. COXPAHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

- OCHOGHble Meopuu XUMUN: XUMHUECKON CBS3U, AJIEKTPOIUTUYECKON JHCCOIMAIINU,
CTPOCHUS OPTAaHUICCKUX COCTMHEHUH;

- GajicHellulue eujecmea U Mamepuanvl: OCHOBHBIC METAJUTBl M CIUIaBBI, CEpHas,
COJITHAs, a30THAs W YKCYCHas KHCJIOTHI; MIEIOYH, aMMHAK, MUHEpaJIbHbIC YI0OpPCHHS, METaH,
STHUIICH, alleTWJIeH, OCH30J, ATaHOJ, XHUPbI, MbLIA, TJIIOK03a, caxapo3a, Kpaxmal, KJIeTdyaTka,
OCJIKH, NCKYCCTBEHHBIC U CHHTETHICCKUE BOJIOKHA, KAYIYKH, IJIaCTMACCHI,

ymemp:

- Ha3vlgamb W3YYCHHBIC BEIIECTBA 110 «TPUBHAIBHON» WM MEXJTyHAPOIHOU
HOMEHKJIAType;
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- onpeodenamp:. BAICHTHOCTh U CTENEHb OKHUCICHHS XHMHUYECKHX JJIEMEHTOB, THII
XMMHYECKOW CBSI3M B COEOUMHEHMSAX, 3apsAl HOHA, XapakTep Cpelapl B BOJHBIX pPACTBOpax
HEOPraHWYECKUX COEIMHEHUI, OKHCIUTENIb W BOCCTAHOBUTENb, MPUHAIEKHOCTh BEIIECTB K
Pa3JIMYHBIM KJIACCaM OPraHUYECKUX COEIUHEHUI;

- Xapakmepu306ams: 3JIEMEHTHl MAJIBIX IEPUOJIOB M0 UX IOJOKEHHUIO B MIEPUOANYECKON
cucrteme JI.M1. MenneneeBa; oOIIMe XHUMHUCCKHE CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX M OPraHMYECKUX COEAUHEHUH; CTPOCHHE M XMMHYECKUE CBOMICTBA
M3yYEHHBIX OPraHUYECKUX COCIUHEHU;

- 00bACHAmMb: 3aBUCHUMOCTb CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS; MPHUPOLY
XUMUYECKOM CBSI3M (MOHHOM, KOBAJEHTHOM, METAJUNIMYECKON), 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON PEeaKIMH U MOJIOKEHUS XMMUUYECKOTO paBHOBECHS OT PAa3IMYHBIX (PaKTOPOB:

- GbINOJHAMbB  XUMHUYECKUU DKCIEPUMEHT [0  PACHO3HABAHUIO  BAXKHEUILMX
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB;

- NP0BOOUMb CAMOCTOSTEIHHBIA MOWCK XUMUYECKOW MH(OpPMAIMH C MCIOJIB30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYJIIPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); HWCMOJB30BaTh KOMIBIOTEPHBIC TEXHOJOTHH IS O0pabOTKM U  Iepemaadu
XUMHUYECKOH HHPOPMAIUU U €€ IPEJICTABICHUS B Pa3IMYHbIX (hopMax;

UCNO1b306aNb NPUOOPEMEHHble 3HAHUA U YMEHUSA 6 NPAKMUYUECKOU 0eAmeabHOCIU U
nOBCEOHEBHOU HCUZHU ONA:

- OODBSCHEHUS XUMHUYECKUX SBJICHUW, NPOUCXOIAIIMX B MPUpPOAE, OBITY U Ha
MIPOU3BOJICTBE;

- ONpENENEHUs BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX IPEBPAIICHUNA B Pa3IUYHBIX
YCJIOBHSIX U OLEHKH MX MOCIIEICTBUH;

- HKOJIOTUYECKU FPAMOTHOTO MOBEICHUS B OKPYKAOLIEN CPENE;

- OLEHKHM BIMSHHUS XMMHUYECKOTO 3arps3HEHUs OKPYKAIOIIEH cpedapl Ha OpraHu3M
YEeJI0BEKa U APYTU€ KUBBIE OPraHU3MEI,

- Oe3omacHOro oOpaleHus] ¢ TOPIOYUMU U TOKCUYHBIMU BELIECTBAMH, J1aOOPATOPHBIM
000pyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIIMU B OBITY U Ha MPOU3BOJICTBE;

- KpPUTUYECKOW OIICHKU JIOCTOBEPHOCTH XMUMHYECKOW HMH(OpMalUU, MOCTyHaomend u3
Pa3HBbIX UCTOYHHUKOB.

Ilnannpyemble pe3y/ibTaThl yCBOCHHSI YUeOHOT0 MaTepuaJia no XuMumn

Juunocmmuuwie pezynbmamol

JInuHOCTHBIE pe3yabTaThbl B c(epe OTHOUIEHUH 00y4amIMUXcd K cebe, K CBOEMY
310POBbI0, K TO3HAHUIO CeO:

. OpUEHTAIMsT OOYYaroNIMXCs Ha JIOCTHKEHUE JIMYHOTO CYACThS, pPEaU3aIUIo
MO3UTUBHBIX JKU3HEHHBIX NEPCIEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOMPENIETIEHUI0, CIOCOOHOCTh CTAaBUTh II€TU U CTPOUTH
JKU3HEHHBIE I1JIaHBI;

. TOTOBHOCTh M CIIOCOOHOCTH OOECnedYnTh ce0e M CBOUM OJU3KUM JIOCTOMHYIO
JKU3HB B MTPOLIECCE CAMOCTOSTEIbHOM, TBOPUYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;
. FOTOBHOCTb UM  CIIOCOOHOCTH  OOyYaromuxcsi K OTCTAaMBAaHUIO  JIUYHOTO

JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, TOTOBHOCTh M CITIOCOOHOCTH BBIPAOAThIBATh COOCTBEHHYIO
MO3UIIMIO TI0 OTHOIICHHUIO K OOIMIECTBEHHO-TIONUTUYECKUM COOBITUSIM TPOIIIOTO U HACTOSIIETO
Ha OCHOBE OCO3HAHMSI M OCMBICICHUS UCTOPUM, JYXOBHBIX LIEHHOCTEW M JOCTHKEHUW Hallen
CTpaHBbI;

. TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS K CAMOPA3BUTHIO U CAMOBOCTTUTAHUIO
B COOTBETCTBHHU C OOIIECUETOBEUYECKUMHU IIEHHOCTSIMH M HJIeajJaMU TPa)xKTaHCKOTO OOIIecTBa,
NOTPEOHOCTh B PU3NYECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHITHUSIX CIIOPTUBHO-0310POBUTEIHHON
NI TEIIbHOCTBIO;
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. NPUHATHE W peaju3aius [EHHOCTEeH 3I0pOoBOrO M 0e30macHOro odpasa >KH3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DH3MYECKOMY U
MICHXOJIOTUIECKOMY 37I0POBBIO;

. HEMPUSATUE BPEAHBIX IPUBBIUEK: KYPEHHUS, YIIOTPEOIEHUS aJIKOTr0JIsl, HAPKOTHKOB.

Memanpeomemmnuwie pe3yibmamaot

1. PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUS

BbINyCKHUK HAYYUTCS:

. CaMOCTOSITEJIbHO OIpENeNsITh 1eJid, 3aJaBaTh IapamMeTpbl M KPUTEPUHU, IO
KOTOPBIM MO>KHO OIPEAETUTh, YTO LENb JOCTUTHYTA;

. OIICHUBATh BO3MOKHBIEC TOCIEACTBUS JOCTHIXKECHUS TIOCTAaBJICHHOM 1eld B

JIeATEIIbHOCTH, COOCTBEHHOM JKM3HM U JKU3HU OKPY)KAIOIIMX JIIO/IEH, OCHOBBIBAasCh Ha
COOOpaXEHUSIX ITUKU U MOpaJIu;

. CTaBUTh u (opMynHpoBaTh COOCTBEHHBIE 3aJaud B  0Opa3oBaTEIHHOU
ACATCIIBHOCTH U ) XU3HCHHBIX CUTYALUAX;

. OIICHUBATh PECYpPChI, B TOM YHCJIC BpeMs U JIPYyrue HeMaTepHaIbHBIC PECYPCHI,
H€O6XOI[I/IMBI€ JJIA JOCTHUXCHU A OCTaBJICHHOH neiau,

. BBIOMPATH ITyTh JOCTHKEHUS 1ICJIH, TUTAHUPOBATh PEIICHUE MTOCTABICHHBIX 3a/a4,
ONTUMU3HPYA MATCPHUATIbHBIC 1 HEMATCPHUAJIbHBIC 3aTPAThI;

. OpraHU30BBIBATh 3PPEKTHUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX IS TOCTHIKECHUS
IMOCTaBJICHHOM 1ICIIH;

. COTIOCTABJIATh TMOJYYEHHBIH PE3yNbTaT ACATEIBHOCTH C IOCTABJICHHOW 3apaHee
LIEJIBIO.

2. Ilo3naBaTe/ibHBbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

BbInyCKHUK HAYYHTCS:

. UCKaTh M HAaxXOIWTh OOOOLICHHBIC CIIOCOOBI PpEIICHUs 3aaad, B TOM 4YHCIIE,
OCYIICCTBIISATh Pa3BEPHYTHI WH(OPMANMOHHBIA IMOMCK W CTaBUTh HAa €r0 OCHOBE HOBEIC
(yueOHbIC 1 TTO3HABATEIIbHBIC) 3a/1aUH;

. KPUTUYECKH OLEHUBATH U WHTEPIPETUPOBATh MH(GOPMAIMIO C Pa3HBIX MO3HIINH,
pacrio3HaBaTh U GUKCHUPOBATH NIPOTUBOPEUHsI B HHGOPMALIMOHHBIX UCTOUHUKAX;
. UCIOJIB30BaTh  PA3IUYHBIC  MOJEIBHO-CXEMATHYECKHE  CpeACTBA Ul

MIPEACTABIICHNS CYLLIECTBEHHBIX CBSA3€W M OTHOLICHUH, a TAK)K€ IPOTUBOPEUYUN, BBISBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;

. HaxOIWUTb U IPUBOAUTH KPUTHUUECKUE apryMEHTbl B OTHOLICHUU IEUCTBUN U
CYy)KJICHHM Jpyroro; CIOKOMHO M pa3yMHO OTHOCUTbCA K KPUTHYECKHM 3aMEYaHMSIM B
OTHOILIEHUH COOCTBEHHOTO CY>KAEHUs, pACCMaTPUBATh X KaK PeCypc COOCTBEHHOIO pa3BUTHS;

. BBIXO/IUTH 32 PAMKH y4eOHOIO IMpeAMEeTa W OCYILIECTBIIATH lieJeHANpaBICHHBIN
MOUCK BO3MOYKHOCTEH ISl IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB AEHUCTBUS;

. BBICTpAauBaTh WHJUBUIYaJbHYI0 0O0pa30BaTENIbHYI0 TPACKTOPUIO, YUYHUTHIBas
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

. MEHSATh U YAEPKUBATh pa3Hble MO3UIINY B TO3HABATENIHOM J1€ATEIbHOCTH.

1. KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIE JeHCTBUSA

BbinmyckHUK HayumMTCS:

. OCYLIECTBIIATh JAEJIOBYH0 KOMMYHHUKALIMIO KaK CO CBEPCTHHKaMHM, TaK U CO

B3POCIBIMH (KaK BHYTpU 0Opa30oBaTeIbLHON OpraHU3alllM, TaK U 3a €€ MpeaesiaMu), oaoupaTh
MapTHEPOB JUISL JIEJIOBOM KOMMYHMKAIIMM HCXOJi W3 COOOpPaKEHUH pe3yIbTaTHBHOCTHU
B3aUMOJCHUCTBUS, a HE TUYHBIX CUMITATHI;

o IpU OCYIIECTBICHUH TPYNHOBOH pabOThl OBITh KaK PYKOBOAHMTENEM, TaK H
YJICHOM KOMAaHbl B PAa3HBIX pOJIsSIX (TE€HEpaTop HUACH, KPUTUK, UCIIOTHUTENb, BHICTYIAIOIINM,
9KCIEPT U T.1.);

. KOOPJIMHUPOBATh W BBHITMIOJIHATH padOTy B YCIOBUSAX PEATHHOTO, BUPTYAJIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

[JOKYMEHT MOAMNWCAH 3NEKTPOHHOW NOANMUCHIO

MYHUUUNANIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE YYPEXXQEHUE 14.09.23 10:52 (MSK) CepTudumkat 9C1F4B2CD4A62815521BB6F2AE9BFOA4
"HEHALLEBCKASl CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHAS LLIKOJIA", YcukoBa
EneHa BvkTOpoBHa, AMpeKTOp




. Pa3BEpHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIh30BaHUEM
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

. pacrno3HaBaTh KOH(DJIUKTOTEHHBIE CUTYaIlUU U MPEJOTBPAIIATh KOHMIUKTHI 10 UX
aKTUBHON (ha3pl, BBICTpAWBATh JCIOBYID M O0pa30BaTEIbHYI) KOMMYHHUKAIMIO, H30eras
JUYHOCTHBIX OLICHOYHBIX CYKJICHUM.

B pe3yabTaTe u3yvyenus yueOHOro npeamera «XuMush» Ha ypoBHe CpeHero o0uero
o0pa3oBaHusA:

BrinyckHUK HA 6230BOM YPOBHE HAYYHUTCSH:

. pacKkpbIBaTh Ha MPUMEPax poJib XUMUU B (POPMHPOBAHUU COBPEMEHHON HAyYHOU
KapTHUHBI MUpPa U B MPAKTUYECKON I€ATEIbHOCTH YEJIOBEKa;

. JEMOHCTPHPOBATh Ha TPHUMEPAaxX B3aWMMOCBI3b MEXKIYy XUMHEH UM JPYyTUMH
€CTECTBEHHBIMU HAayKaMH;

. pacKkphIBaTh Ha MpUMEpax IIOJOKEHHUSI TEOPHH XUMHUYECKOTO CTPOCHHUS
A.M. Bytneposa;

. noHuMaTh guszndeckuii cmbicn [lepuoguveckoro 3akona /[.M. MenneneeBa u Ha
€ro OCHOBE OOBSCHSATH 3aBHUCHMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB U OOpPa30BAaHHBIX UMU
BEIIIECTB OT 3JIEKTPOHHOTO CTPOCHHUS aTOMOB;

. OOBSCHATH IPUYMHBI MHOTOOOpPA3usl BEIIECTB HA OCHOBE OOIIUX MPE/ICTABICHUN
00 UX COCTaBE M CTPOCHUHU;

. MPUMEHATh TpaBUa CUCTEMATHYECKON MEXIyHApPOJIHONH HOMEHKJIATYphl Kak
CpE/ICTBa Pa3IMUCHUS U UICHTU(DHUKAIIMN BEIIECTB 10 UX COCTABY M CTPOSHUIO;

. COCTaBIISITh MOJICKYJIIPHBIC U CTPYKTYpPHBIC (OPMYJIBI OpPraHUYECKHX BEIICCTB
KaK HOCUTeNeH WH(GOpPMAIMd O CTPOSHUHW BEIECTBA, €r0 CBOMCTBAX M IMPUHAJIC)KHOCTH K
OTIPENIETICHHOMY KJIacCy COCIMHEHUM;

. XapaKTCPpHU30BaTb OPraHUYCCKHUEC BCIICCTBA 110 COCTABY, CTPOCHHUIO U CBOﬁCTBaM,
YCTaHaBJIMBATb NPUYNHHO-CJIICACTBCHHBIC CBA3U MCKAY AaHHBIMU XapaKTCPUCTUKAMHU BCIICCTBA,
. MNpUBOJAUTL IPUMEPBI XHUMHUUYCCKUX peaKHHﬁ, PACKPLIBAOIIUX XAPAKTCPHBIC

CBOMCTBA THIIMYHBIX HpeILCTaBI/ITeHGﬁ KJIaCCOB OPraHHMYCCKHUX BCHICCTB C MECJIbIO HX
UICHTU(DUKAIIMYA U O0BICHEHHS 00J1aCTH IPUMCHEHUS;

° IMPOrHO3UPOBATEL BO3MOXKHOCTH IMPOTCKAHUA XHMHUUCCKHX peaKHI/Iﬁ Ha OCHOBC
3HAHWUM O TUIAX XUMUYECKOU CBSA3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIOCOOHOCTH;

. UCIIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOCHUHM W XWMHUYECKUX CBOMCTBAX BEIICCTB
JUTst 0€30MaCHOTO MTPUMEHEHHUS B TPAKTHUECKOH 1eATeIbHOCTH;

. IPUBOJIUTH MPUMEPHI MPAKTHUYECKOIO HCIOIb30BaHUS MPOIYKTOB IEpepaboTKU
He(TU U IPUPOJHOTO T'a3a, BBICOKOMOJIEKYISIPHBIX COSTUHEHHH (MTONUATHIICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

. MPOBOAMTH OMBITHl O PACIO3HABAHWIO OPTaHMYECKHX BEIECTB: TIIHIIEPUHA,
YKCYCHOI\/JI KHCJIOTBI, HEMIPCACIIbHBIX KUPOB, I'NTFIOKO3bI, KpaxMaja, O€eJIKOB — B COCTaBe IIUIICBBIX
MPOJYKTOB U KOCMETHUYECKUX CPE/ICTB;

. BJIAJETh IMpaBWIaMU U TMpueMaMu Oe3omacHOM paboThl € XMMHYECKUMU
BEIIECTBAMHU U JJa0OPaTOPHBIM 000PYI0BAHUEM;
. YCTaHABIMBATh 33aBUCUMOCTh CKOPOCTH XUMHYECKOM pPEaKIMM W CMELICHUs

XUMHYCECKOI'0 paBHOBECHUA OT Pa3JIMYHBIX (1)aKTOp0B C MNCJIbIO OIPCACIICHUSA OITHUMAJIbHBIX
yCJ'IOBI/II\/JI MPOTCKAHUA XUMHUYCCKUX MPOLCCCOB;

. IPUBOJIUTH PUMEPHI THAPOJIN3A COJIEH B IOBCEAHEBHOM XKU3HHU YEIOBEKa;

. IIPUBOAUTH NPHUMEPHI OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKLUN B MIPUPOJE,
IIPOU3BOCTBEHHBIX IIPOLIECCAX U KUZHEAEATEIBHOCTH OPraHU3MOB;

. MPUBOJIUTH MPUMEPHI XUMHUUECKUX PEAKIMH, paCKPhIBAIOLIUX 00IINE XUMHUECKHE
CBOMCTBA MPOCTBHIX BELIECCTB — METAJNIOB U HEMETAJIIOB;

. MIPOBOAMTDH PACUETHl HA HAXOXKJIECHUE MOJEKYJISIPHOU (GOpMyJibl yIiIeBOI0pOaa O

MPOAYKTaM CrOpPaHUs U IO €ro OTHOCHUTEIBHOM IUIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB,
BXOJISIIIINX B €r0 COCTAaB;
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. BIIAJICTh TPaBWIaMH O€30MacHOr0 oOOpamieHusi C €IKUMH, TOPIYHMH U
TOKCHYHBIMU BEIIECTBAMU, CPEJICTBAMH OBITOBOI XUMUU;

. OCYLIECTBJIATh ~ TOUCK  XMMHYECKOH  HMHGOpMAaIUMK 1O  Ha3BaHUSM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM ()OPMYyJIaM BEIIECTB;
. KPUTUYECKH OLCHMBAaTh M HWHTEPIPETHPOBATh XUMHUYECKYIO HH(POPMAIHIO,

COZIEPIKAIIYOCs B COOOIIECHUAX CPEACTB MacCcOBOM nH(pOpMaIuu, pecypcax MHTepHeTa, Hay4HO-
HOIIYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEJISAX BBIABJICHUS
OIIMOOYHBIX CYKJIECHHI U (OPMHUPOBAHUS COOCTBEHHON MO3ULINY;

. OpPEJCTaBIATh IYTH PEUICHUs TJIO0AJbHBIX MPOOJIEM, CTOSANIMX  Iepen
YEJIOBEYECTBOM: IKOJIOTHYECKUX, SHEPTETUICCKUX, CHIPhEBBIX, U POJIb XUMHUU B PEIICHUU ITHX
npo0Jem.

COJAEP)KXAHUE TEM YYEBHOTI'O KYPCA

Tema 1. BakHeliline XMMHYeCKHeE MOHITHS U 3aKOHbI (8 yacoB)

AtoMm. Xumnueckuii anieMent. M3oronsl. [IpocThie U CI0KHbBIE BEIIECTBA.

3aKOH COXpaHEHMsI MACChl BEILECTB, 3aKOH COXPAHEHHUs U IPEBPAIICHHs JSHEPIUU IpU
XUMUYECKUX peaklMsaX, 3aKOH IIOCTOSHCTBA COCTaBa. Bemecrtsa MOJEKYJISIPHOIO U
HEMOJIEKYJIIPHOTO CTPOCHUS.

ATomHBIE opOHTaNy, S-, p-, d-, f-anekrporbl. OCOOEHHOCTH pa3MEIeHHS IEKTPOHOB O
opOUTansM B aToMax MaJbIX M OOJBIIMX IEPHOAO0B. DHEPreTUUECKUE YPOBHH, IOJYPOBHH.
CBs13p IEPUOANYECKOT0 3aKOHA U MEPUOJINYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB C TEOPHUEH
cTpoeHusi aTtoMoB. KOpOTKHMH UM JAJMHHBIN BapuaHTbl TaOJIMIBl XUMHYECKHX 3JIEMEHTOB.
[lonoxeHnne B NEPUOAUYECKOM CHUCTEME XHMHUYECKMX 3JIEMEHTOB BOJOPOJA, JIAHTAHOWJIOB,
AKTUHOMJIOB ¥ UCKYCCTBEHHO ITOJIy4EHHBIX JIEMEHTOB.

BajleHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTM aroMoB. llepuonnueckoe u3MeHEHHE
BaJICHTHOCTH U Pa3MepOB aTOMOB.

Pacuernble 3agaum. Brpluucinenue maccbl, oObeMa WM KOJMYECTBAa BEIIECTBA IO
U3BECTHON Macce, 00beMy WIIM KOJUYECTBY BEIIECTBA OAHOIO M3 BCTYNMBIIUX B PEAKLUIO WIN
IIOJIyYMBILIUXCS B PE3YJIBTATE PEAKLIUU BEILECTB.

Tema 2. Ctpoenue BemecTna (7 4acoB)

Xumuyeckasi cBA3b. Buapl U MexaHU3Mbl 00pa3oBaHUS XUMHMUYECKON cBsA3H. MonHas
cBsa3b. KaTnoHbl u aHnonsl. KoBajeHTHas HenoussspHas cBsA3b. KoBasleHTHas MOJsIpHAs CBS3b.
OnekTpooTpuuaTesbHOCTh. CTeneHb OKHUcIeHUs. Meraminyeckas CBA3b. BonopoaHasi CBs3b.
ITpocTpaHCTBEHHOE CTPOECHUE MOJIEKYJI HEOPTaHUUECKUX M OPraHUYECKHX BELIECTB.

Tunsl KpUCTAJUIMUECKUX PEIIETOK M CBOHCTBa BemiecTB. IIpuumHBl MHOro0Opasus
BELIECTB: U30MEPHS, TOMOJIOTHS, AJUIOTPOINS, U30TOIHS.

JeMoHcTpanuu. Mojen HOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX M METaJNIMYECKUX
KpUCTaIn4ecKux pemeTok. ekt Tungans. Monenu MojaeKys ©30MepOB, TOMOJIOTOB.

Pacuernble 3agaun. Briuucienune macchbl (KoinyecTBa BellecTBa, o0bema) MPOAYKTa
peaKkuuu, eciau AJs €ro MOJydYeHUs JaH pacTBOp C ONpPENEIEHHOW MacCOBOW JOJIEH MCXOIHOTO
BEILIECTBA.

Tema 3. Xumnueckue peakumnu (7 4acos)

Krnaccugukanys XuMHUeCKUX peakliiii B HEOPraHMYECKON U OpraHN4ecKON XUMHUU.

CKOpOCTb peakliu, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOpoB. 3aKOH NEHCTBYIOIIMX
Mmacc. DHeprus aktuBauuu. Kartamus m karamuzatopsl. OOpaTUMOCTh peakuui. XUMHUYECKOe
paBHOBecre. CMelleHHe paBHOBECHS TMOJ JeicTBUEM pa3nuuHbIX (akrtopoB. IlpuHimn
Jlelllarenwe. [Tpon3BOACTBO CEpHOI KUCTOTHI KOHTAKTHBIM CITOCOOOM.

JeMoHCcTpanuMu. 3aBUCHMOCTh CKOPOCTH pEaKLMU OT KOHLEHTPALMU U TEMIEPATypHI.
Pa3noxenune nepokcuaa BOIOPOIa B IPUCYTCTBUM Katanusaropa. OnpeneneHue cpelibl pacTsopa
C TIOMOIIIBIO YHUBEPCAIBHOTO MHIMKATOPA.

JlaGopaTopHble onbIThl. [IpoBeneHre peakiuii HOHHOTO OOMEHa ISl XapaKTEePUCTHKU
CBOMCTB 3JIEKTPOJIUTOB.
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IIpakTuyeckasi padora. BrusHue pa3nudHbIX (PAKTOPOB HAa CKOPOCTh XHUMHUYECKOM
peaxkuu.

PacyerHble 3anauu. BeluncieHune Maccbl (KoJlnMdecTBa BellecTBa, 00beMa) MPOAYKTa
peakiuu, €clii M3BECTHa Macca HMCXOJHOIO BEILECTBA, COJEPIKALIET0 OMNPEIECIIEHHYIO JOJII0
MpUMeceH.

Tema 4.PacTBOpsnI (7 4acoB)

HucnepcHble cucteMbl. MctunHHble pacTBOpbl. CroCOObI BBIPAXKEHMS KOHLEHTPALUU
pacTBOPOB: MaccoBas J10JIs1 PACTBOPEHHOI'O BELIECTBA, MOJISpPHAs KOHLEHTpauus. KoynouaHsle
pacTBOpBI. 30JIH, TEIIN.

Onexrponutuyeckas auccouuanus. CuibHbIE W Ciadble AIEKTPOoNUThl. KuciaoTHO-
OCHOBHBIE B3aUMOJICHCTBUS B pacTBopax. Cpena BOOHBIX PacTBOPOB: KHCJas, HEUTpaJbHAaf,
niesioyHasi. Monnoe npoussenenue Bojsl. Bomopoausiil mokazarens (PH) pactBopa.

I'maponu3 opraHMYecKUX U HEOPraHMYECKUX COCIUHEHUMN.

IIpakTnueckas padora. IlpuroroBneHue pacTBopa €  3aJaHHOM  MOJIAPHOU
KOHIIEHTpaluei

Tema 5.27ekTpoxumMuveckue peakuuu (5 4acos)

XUMUYECKHME MCTOYHMKM TOKa. Psi  CTaHZAPTHBIX DJIEKTPOJHBIX ITOTEHIIAAJIOB.
DNEeKTPOIN3 PacTBOPOB U paciiaBoB. [lonamue o kopposuu memannog. Cnocobvl 3aujumsel om
KOppO3U.

Tema 6. MeTtaibl (12 yacoB)

[TonoxkeHne MeTayIoB B MEPUOJMUYECKOW CHCTEME XMMHUYECKHUX 3yeMeHTOB. OOmue
CBOICTBa MeETaIOB. OJEKTPOXUMMUYECKUN Psii HanpspkeHuM MetauioB. OOmume crnocoObl
IIOJIyYEHUs] METAJIJIOB.

O0630p MeTaJIOB IIaBHBIX NOArpyHH (A-rpymnn) NepUOIUYECKON CUCTEMbl XUMHUYECKUX
3JIEMEHTOB.

O0630p MeTamwioB INaBHbIX noArpynn (b-rpyrm) nepuoanyeckoil CUCTEMbl XUMHUYECKUX
9IIEMEHTOB (MeJib, IHHK, MUMAH, XPOM, JHCENe30, HUKENb, NIAMUHA).

CrnnaBbl METaJLIOB.

Oxcnapl ¥ THIPOKCHIBI METAIIIIOB.

Jemoncrpanuu. O3HakOMJIIEHHE ¢ o0Opa3maMu METaUIOB M WX COEIWHEHHH.
B3aumoaencTBue HIENOYHBIX U HIETOYHO3EMENBHBIX METAIIJIOB C BOAOW. B3anMonelicteue menu
C KHCIOpOJOM U cepoil. JnekTponu3 pactBopa xjopuga meau (Il). OmeiTel mo koppo3uu
METAJIJIOB U 3aLUTE OT HEE.

JlabopaTopHble onbIThl. B3auMmoneiicTBue LMHKAa M jKele3a ¢ pacTBOpaMU KHUCIOT U
mienao4eid. 3HakOMCTBO ¢ 00pa3liaMy METaJIOB U UX pyAaMu (paboTa ¢ KOJUIEKLUAMH).

Pacyernble 3agaumn. PacdyeTsl IO XMMHUYECKMM YPABHEHUSM, CBA3aHHBIE C MacCOBOM
JI0JIEN BBIXOJ1A IPOAYKTA PEAKIIMH OT TEOPETUUYECKH BO3MOKHOTO

IIpakTnyeckas padora. Pemenune sxcnepuMeHTAJIbHBIX 3a/1a4 10 TeMe «MeTasm.

Tema 7. HemeTtasinl (10 yacoB)

0O0630p cBoiicTB HeMeTaioB. OKUCIUTEIHFHO-BOCCTAHOBUTENbHBIE CBOMCTBA TUITMYHBIX
HemeTaioB. OKCuABI HEMETAUIOB U KHUCIOPOAOCOJEpKallue KHUCIOThl. BomopoaHsie
COEIMHEHUS] HEMETAJLIOB.

Jemoncrpanuu.O6pasupl  HemetaysioB.  OOpa3lbl  OKCHAOB ~ HEMETAJUIOB U
KHCJIOPOJICOIEpKaX KUCIOT. ['openue cepsol, pocdopa, xene3a, Marus B KUCIOPOJIE.

JlaGopaTopHble OnbITbI. 3HAKOMCTBO C 0O0Opa3laMM HEMETAIOB W HMX NPUPOJHBIMU
coeuHEHUsIMU (paboTa ¢ KoJuleKIusIMH ). Pacrio3HaBaHue XJIOpHUIOB, CyIb(paToB, KAPOOHATOB.

I'enernueckas CBSI3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.

IIpakTuyeckass pabora. Pemenne JIKCHEPUMEHTAJBHBIX 33a4a4 10 TeMe
«HeMmeTasnb».

Tema 8. XuMus u :KM3Hb. (54.)
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Xumus B IMPOMBIIIJICHHOCTH. HpI/IHHI/IHBI XHUMHYECKOTO IIPOU3BOACTBA.

XUMHKO-

TCXHOJIOTUYCCKUC NMPUHIMIILI ITPOMBINIJICHHOTO IMOJIYUYCHUSA MCTAJIJIOB. HpOI/ISBOI[CTBO qyryHa.
HpOI/ISBOI[CTBO CTajin.

Xumus B ObITy. XUMHUYECKAsI TPOMBIIIJICHHOCTh M OKPY KakoIas cpefa.
IpakTukym 7 4). PelieHre SKCIEPUMEHTANIBHBIX 3a/1ad MO HEOPraHUYECKOW XUMUH;

PCHICHUC OSKCIOCPUMCHTAJIBHBIX 3aJa4d II0 OpFaHH‘ICCKOﬁ XUMUH; PCHICHUC IIPAKTUYCCKUX
paCyYCTHBIX 3a4a4; IOJIyYCHHUE, CO6I/IpaHI/Ie H PACIIO3HABAHHEC I'a30B.

KanennapHo-reMaTu4eckuii JiaH nmo yueOHOMY npeaMeTy
«Xumum» (11 kaacc) Pyazuruc I'.E., @eabaman @.I'.

Ha 2022-2023 y4eGHbli rox

Ha3Banue Tembl ypoka

KoJ.
JacoB

ITo
IUIaHy

dakr

TeopeTrudeckne 0CHOBBI 001IeH XUMHH
Tema 1. BaxkHeilllne XUMHYeCKHeE MOHATHS U 3aKOHbI (8 4acoB)

AtoM. XuMHuuyecKkui 3jeMeHT. M30TOIbI.
[ToBTOpenue npoiieHHoro B 10 ki1

Bxoanasi koHTposIbHas padoTa Nel

w

3aKoH COXpaHCHHA MACCHI M S9HCPIriv B XUMHH

[Tepuoanueckuii 3akoH. Pacnipeenenue 31eKTpOHOB B
aTOMax 3JIEMEHTOB MaJbIX EPUOJIOB.

Pacnipenenenue 351eKTpOHOB B aTOMaxX OOJIBIIUX TIEPHOJIOB

[Tonoxenue B [ICXD Bomopoa, TaHTAaHOUIOB,
AKTUHON OB I/ICKYCCTBCHHO HOJ'Iy‘-IeHHBIX 3JICMCHTOB

Banenranocts 1 BalIeHTHEIC BO3MOXKHOCTH aTOMOB

HepI/IOI[I/I‘-IGCKOG HN3MCHCHHUEC BAJICHTHOCTU U paInyCOB
aTOMOB.

Tema 2. CTpoeHue BeuiecTBa (7 4acoB)

OcHOBHBIE BUJIbI XUMHYECKOM CBs3U MloHHas 1
KOBAJICHTHAA CBA3b

10

CocraBieHne QJICKTPOHHBIX q)OpMy.]'I BCIICCTB C
KOBAJIEHTHOM CBS3bIO

11

MeTtannnueckas CBS3b. BOI[OpO,Z[HaH CBA3b.

12

HpOCTpaHCTBeHHOC CTPOCHUC MOJICKYJI

13

Crpoenue kpucramioB. Kpucramimueckue pemerky.

14

[TpuyrHBI MHOTOOOPA3Ms BEIIECTB

15

KonTpoabnas padora Ne2 no remam «Baxxneiinue
XHMHYECKHe MOHATUSA U 3aKOHBbD», «CTpoeHue
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BeIIECTBA»

Tema 3. Xumuyeckue peakuuu (7 yacoB)

16 | Knaccuduxaus XUuMUYSCKUX PEeaKIui

17 | Knaccudukaius XMuMUYSCKUX PEeaKIui

18 | CkopoCTh XMMHYECKUX PEAKIIHI

19 | Cxopoctb xumHuueckux peakuuii. Kunernaeckoe
YPaBHEHHE PEAKLIUU.

20 | Karanmus

21 | XumMu4eckoe paBHOBECHE U CIIOCOOBI €r0 CMEIICHHUS

22 | Ypok-0600meHne no TeMe «XUMHUIECKHAE PEeaKIIumy

Tema 4. PacTtBopbl (7 4acoB)

23 | JlucepcHbIE CUCTEMBI

24 | CriocoObl BRIpaXKECHHUSI KOHIIEHTPALUN PAaCTBOPOB

25 | Pemenue 3a1a4 Ha MPUTOTOBIICHUE PAacTBOPA
OIpeIeIEHHON MOJIIPHOM KOHLEHTpaLuu

26 | IpakTuueckasi pa6ora Nel [IpuroroBjieHne pacTBopa ¢
3aaHHOI MOJIAPHOM KOHLIEHTpauuei

27 | DnexkTpoiauTHYecKas qucconuanus. BomopoaHbiit
IIOKa3aTelb.

28 Peakmmu mounOro oOmMeHa

29 | 'maponu3 opraHUYEeCKUX M HEOPTaHUIESCKUX COCTMHEHUIN

Tema «JJeKTpoXuMHYECKHE peakiuu»(S 4acoB)
30 | XuMHUYECKHE HCTOYHUKH TOKa

31 Psin ctanmapTHBIX 3JIEKTPOAHBIX MOTEHIIMATIOB

32 | Koppo3susi METaIIOB M €€ TIPEIyTPexkKICHNC

33 | Dnekrponu3

34 | UToroBasi KOHTpPOJIbHas padora Ne3 3a | mosyroamne mo
pazneny «TeopeTuyeckue 0OCHOBbI XUMUMD)

Tema 6. Meranasbl. (12 yacos)
35 | OOmiast xapakTepucTHKa METAJIJIOB
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36 | O630p METAIUITMYECKHUX SIIEMEHTOB A-TPYTII

37 | O6mmit 0630p METALTUYECKUX JIEMEHTOB b-rpymm

38 Mens

39 | Hunk

40 | TurtaH 1 XpoM

41 Kene3o, HUKEIb, IIJIaTHHA

42 CIuraBbl METAIIOB

43 | Okcuabl ¥ THAPOKCH/IBI METAIIOB

44 | IlpakTuyeckasi padora Ne2 Pemenune
JKCIepUMEHTAJIBHBIX 32/1a4 10 TeMe «MeTaJibD)

45 Pemenue 3amau

46 | KourpoabHas padora Ned no teme «MeTanibi»

Tema 7. «Hemeramwiab» (10 yacos)

47 | OG30p HEMETAIIIOB

48 | CpoiicTBa M MPUMEHEHUE BAKHEUIITNX HEMETAIJIOB

49 | CpoiicTBa M IPUMEHEHNE BAKHEHIITNX HEMETAILIIOB

50 | OGmiast xapaKTepuCTHUKa OKCHJI0B HEMETAIIJIOB U
KHCIIOPOIOCOCPIKAIIX KUCIIOT

51 | OxucnurenbHbIE CBOWCTBA A30THOW U CEPHOM KUCIOT

52 CepHa;I KHCJIOTa M a30THAs KUCIOTHL. X IMPUMCHCHHUC.

53 BoaopoaHsie coeAMHEHUsT HEMETAJIOB

54 I'eneTnueckas cBA3b HCOPTaHNYCCKUX U OPTaHUYICCKUX
BCIICCTB

55 | IlpakTnyeckas padora Ne3. Pemenne
IKCIEPUMEHTATbHBIX 32124 o TeMe «HemeTanabny

56 | KontpoubHas padora Ne 5 no reme «Hemeranibn»

Tema 8 Xumus u ;Ku3Hb (S 4acoB)

57 | XuMus B IPOMBIIIIIEHHOCTH. [[pUHIIUIIBI TPOMBIIIJIEHHOTO
MIPOU3BOJICTBA

58 | XWMHKO-TEXHOJIOTHYECKHIE TPUHITUIIBI TIPOMBIIIIIEHHOTO
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[IOJIy4eHUs1 MeTasuioB. [Ipon3BoACTBO UyryHa.

59 [Tpon3BoaCTBO cTamN

60 | Xumus B ObITY

61 | Xumuueckas IpOMBILIUIEHHOCTh M OKpY>Karolas cpeaa

Tema 9 «IlpakTukym. O6001mIEeHNE)
62 IIP/P Ne4 Pemienne 3KCiepUMEHTAJIBHBIX 32124 110

HeopraﬂnquRoﬁ XUMHUH

63 IIP/P Ne 5 PemieHue 3KcniepuMeHTAJILHBIX 32124 10
OPraHMYecKoil XuMNHU

64 | IIP/P Ne6 Pemienue npakTH4eCKUX pacyeTHbIX 32124

65 | [IP/P Ne7 IlosyueHue coOMpaHue U pacrno3HaBaHue
ra3oB

66 | [ToaroToBka Kk KOHTPOJIBHOM paboTe

67 | UtoroBasi KOHTpPoOJIbHasA padoTa Ne6

68 | AHanu3 KOHTPOJIbHOH paboTel. O600IIEeHNEe TPOIIEHHOTO
marepuaia

Htoro: 68 yacoB, KOHTPOJIBbHBIX pabOT-6, MPaKTUYECKUX padboT-7.

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.09.23 10:52 (MSK) Ceptudmkat 9C1F4B2CD4A62815521BB6F2AEOBFOA4
"HEHALLEBCKASI CPEAHAA OBLLEOBPA30BATEJ/IbHASA LUKOJIA", Ycukosa
EneHa BvkTOpOBHa, AMPEKTOp




