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IMosicHUuTeIbHAA 32N CKA
Pabouass mporpamMma TO XHMMHH COCTaBlieHAa B COOTBETCTBUU C TpeOOBaHUSIMU

CJICAYIOIIMUX HOPMATUBHBIX JOKYMCHTOB!

@®enepanbHbIM 3ak0HOM 0T 29.12.2012 Ne 273-®3 "OO obpazoBanun B Poccuiickoi
Oenepanun";

®denepalibHbIM TOCYJApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM CPEJHEro O0OILero
o0Opa3oBaHus, YTBEP)KIACHHBIM TMpHKa3oM MHUHUCTEpCTBAa 00pa3oBaHMsT M HAYKH
Poccuiickoit @enepannu ot 17.05.2012 Ne 413, ¢ u3BMEHEHUSIMU, BHECEHHBIMU MPUKA30M
MunncrepcTBa oOpazoBanus U Hayku Poccuiickoit deneparmum ot 31.12.2015 Nel578;
[IpumepHoil mporpaMmMoi TUCIUIIMHBL, YTBEPKI€HHON MHUHHCTEPCTBOM 00pa3oBaHUs U
Hayku Poccuiickoii @enepanuu (WM aBTOPCKOM mporpamme, MpoIIeaniel SKCnepTu3y u
ampoOaruio;

@enepalibHBIM ~ MEPEYHEM  YYEOHHMKOB,  YTBEP)KJIEHHBIX, PEKOMEHI0BaHHBIX
(momylIeHHBIX) K MCIOJIB30BAaHUIO B 00pa30BaTEIbHOM IpoLecCe B 00pa30BaTEIbHBIX
YUPEXKJIEHUAX, PEAIU3YIOUINX IPOrpaMMbl 00111ero oOpa3zoBaHUsl.

VY4eOHOoro 11aHa, roI0BOro KaJleHJapHOTo y4eOHOTo rpaduKa 1 JOKaJbHBIX aKTOB.
Vyeonnk «Xumus. 11 xmacc. bazoseiii ypoens» Pymsutuc I'.E., ®enpaman .,
Mocksa «IIpoceemenuey, 2019

Ilenu uzyuenus xumuu.

1. CucremMHOEe M CO3HATENbHOE YCBOCHHE OCHOBHOTO COJAEpKaHMS KYpCOB XMMHH,
CIOCOOOB CaMOCTOSITENILHOTO TOJIy4eHUs, MepepadoTKH, (QYHKIMOHAIBHOTO M
TBOPYECKOTO IPUMEHEHUS 3HAaHUM, HEOOXOAMMBIX JUIl IMOHUMAHUS Hay4HOMU
KapTUHBI MUDA.

2. PackpbiTHEe posiM XMMHM B NO3HAHUMU IPUPOABI U €€ 3aKOHOB, B MaTepHaIbHOM
o0ecrieyeHUH pa3BUTHUS LUBHIM3ALUKM U HOBBIIIEHUH YPOBHS *HU3HU OOIIECTBA,
MIOHMMaHUE HEOOXOJUMOCTH UIKOJBHOIO XHUMHUYECKOTO OOpa30BaHUS Kak
3JIeMeHTa O0IIEel KyJIbTypbl U OCHOBBI )KM3HEOOECIIEUEHHs YEI0BEKa B YCIOBUAX
YXYZAUICHHUS] COCTOSIHUS OKPYXKAIOUIEH cpeapbl.

3. PackpbITHe yHHBEpPCATIBHOCTH U JIOTMKH €CTECTBEHHOHAYYHbIX 3aKOHOB U TEOPHUH,
pouecca IO3HaHWs IPUPOABI U €r0 BO3BBIIIAIOIIETO CMBICIA, TECHOW CBS3U
TEOPUHU U NPAKTUKH, HAYKU U IPOU3BOJICTBA.

4. . Pa3Butue uHTEpECa U BHYTPEHHEW MOTHBALIMM yYalllUXCs K U3YUEHUIO XUMUHU, K
XMMHMYECKOMY ITI03HAHUIO OKPYKAIOIEr0 HAC MUPA BEILECTB.

5. OBnazeHue METOA0JIOTHEH XMMHUYECKOTrO0 MO3HAHUS U MCCIEJOBAaHUS BELIECTB,
YMEHMSMH XapaKTEpU30BaTh U IPABUJIBHO MCIIOJIB30BAaTh BEIECTBA, MaTEPHUAIIbI
U XUMHUYECKHE peakluH, OOBSICHATh, IPOrHO3UPOBATH M MOJIEINPOBATH
XUMUYECKUE SBJICHUS, PEIIaTh KOHKPETHbIE TPOOIEMBI.

6. BbIpaboTka yMEHMI U HAaBBIKOB PELICHUS XUMHUYECKUX 33/a4 Pa3IMYHbIX THUIIOB,
BBIIIOJIHEHUS n1a0opaTOPHBIX OIIBITOB U IIPOBEICHUS IIPOCTBIX
SKCIIEPUMEHTAIbHBIX MCCIEOBAHUN, HWHTEPHpETallud XUMHUYECKUX (GopMyn u
YPAaBHEHUI U ONIEPUPOBAHUS UMH.

7. BHeceHue 3HaUMMOTro BKJaja B (JOPMUpPOBAHME LIEIOCTHOM KapTHHBI MPUPOIbI,
HAy4YHOTO MHPOBO33PEHH, CHUCTEMHOTO XMUMHUYECKOTO MBILLIJIEHMS],
(dbopMupoBaHME Ha MX OCHOBE I'YMaHMCTHYECKUX IIEHHOCTHBIX OPHEHTHPOB H
BbIOOpA JKU3HEHHOHN MO3UIUH.

8. Obecrieuenue BKIa1a yueOHOTO MpeaMeTa XMMHU B KOJIOTMYECKoe 00pa3oBaHue
Y BOCIIUTAaHUE XUMHUYECKOM, FIKOJIOTHUECKOM U 00IIEeH KyIbTyphl yJaluxcs.

9. HUcnonp3oBaHMe BO3MOXHOCTEM XHUMHM KaK CpEACTBA COLMANIM3ALUU U
WHJUBUAYAIBHOTO Pa3BUTHUS JINYHOCTH.



10. PazButHe cTpemieHHS Yy4alluxcs K TPOJOJDKEHUIO €CTeCTBEHHOHAYYHOTO
o0Opa3oBaHusl M aJanTalud K MEHSIOMMMCS YCIOBHUSM JKU3HU B OKpPY)KaIOIIEM
MHpE.

3aoauu uzyuenusn Xumuu.

e ®opMHUpOBaHKE Y yUYaIIUXCS 3HAHUS OCHOB XMMHMYECKON HAyKH: BaXHEUIINX (HaKTOPOB,
MOHATUH, XWMHUYECKUX 3aKOHOB W TEOPHH, s3bIKa HAayKH, IOCTYIHBIX OO0OOIIEHHIt
MHPOBO33PEHUYECKOI0 XapaKTepa.

o PasButue ymeHuil HaOmOAaTh U OOBACHATH XUMUYECKHUE SIBICHUS, IMPOUCXOSIINE B
npupoje, 1ad0opaTopuu, B MOBCETHEBHON KU3HU.

o ®opmupoBaHHe cCHEUUAIbHBIX YMEHHUIN: O0OpalaTbCsi C BELIECTBAMH, BBIIOJHAThH
HECIJIO’)KHBIE OSKCIEPUMEHTBI, COOJIo/as MpaBHja TEXHUKH O€30MacHOCTH; T'PAMOTHO
MPUMEHATh XUMUYECKHE 3HaHUSI B OOILEHUH C IPUPOJION U B MOBCEAHEBHOM JKU3HHU.

o PackpbITHE TYMaHUCTUYECKOW HAIPaBICHHOCTH XHMMHUH, €€ BO3pPACTaOIIEed poJM B
pELIeHUH TJABHBIX MpPOOJEM, CTOSIIMX Iepesa YeIOBEYECTBOM, M BKJIaJa B HaydHYIO
KapTHUHY MUpa.

o PasButue nuuHOCTH OOyyarOUIUMXCA: HX MHTEIUIEKTyalbHOE U  HPABCTBEHHOE
COBEpUICHCTBOBaHKWE, (OPMUPOBAHHWE Y HHUX TYMAHUCTUYECKUX OTHOUIEHUH U
9KOJIOTHYECKH 1I€JIecO00pa3HOTO TOBeNeHUuss B OBITYy M B Ipolecce TPYyI0BOM
NESATENBHOCTH.

B kauecTBe IIEHHOCTHBIX OPHEHTUPOB XUMHUYECKOTO 00pa30BaHUS BHICTYNAIOT OOBEKTHI,
U3y4aeMble B Kypce XUMHUH, K KOTOPbIM Yy ydaluxcsi (GOpMHUPYETCS] LIEHHOCTHOE OTHOILEHUE.
[Ipu 3TOM Benyllyl0 pojib UTPAIOT IMO3HABATENIbHbIE IIEHHOCTH, TaK KaK JaHHBIM y4eOHBIi
MpeAMET BXOAUT B TPyNNy IPEAMETOB IMO3HABATEIBHOTO IMKJIA, IVIAaBHAs LEJb KOTOPBIX
3aKJIFOYAETCS B U3yYEHUU IIPUPOJIBL.

OcHOBY nosznaeamenbHvIX YeHHOCMeEN COCTABIAIOT HAyYHbIC 3HAHUS U HAYYHBIC METOIbI
no3HaHus. Ilo3HaBarenbHble LIEHHOCTHBIE OpPHEHTALMU, (OPMHUpPYEMBbIE B NPOLECCE M3Y4YEHUs
XMMMWH, ITPOSABIIAIOTCA B IPU3HAHUU:

1. 1eHHOCTH Hay4HOTO 3HAHUS, €0 NPAKTUYECKOH 3HAUMMOCTH, JOCTOBEPHOCTH;

2. LEHHOCTH XMMHMUYECKHX METOA0B MCCIIEIOBAHNUS )KUBOM U HEKUBOW MIPUPOIBI.

Pa3BuTne no3HaBAaTENbHBIX LICHHOCTHBIX OPUEHTALUN COJIEP)KaHUA Kypca XMMHMM I103BOJISIET
chopMuUpOBaTH:

¢  YBaXUTEIIBHOE OTHOILLIEHUE K CO3UIATENIBHOM, TBOPUYECKON AEATEIbHOCTH;

e IIOHMMaHUS HEOOXOAMMOCTHU 37J0POBOTO 00pa3a KU3HHU;

e IOTPeOHOCTh B 0€3yCIOBHOM BBINIOJHEHUU IIPAaBUI OE30IACHOTO MCIIOJIb30BaHMS
BEILECTB B [IOBCEHEBHOM KU3HU;

e CO3HATEIbHBIN BEIOOD OyaylIell NpodecCHOHANBHOM NesITeIbHOCTH.

Kypc xumuum o06namaer BO3MOXHOCTAMU JUid (DOPMUPOBAHUS KOMMYHUKATHUBHBIX
LIEHHOCTEH, OCHOBY KOTOPBIX COCTABJIAIOT IpoLlecC OOMIEHUS M TIpaMOTHas pedb.
KoMMyHUKaTHBHBIE LIEHHOCTH CIIOCOOCTBYIOT:

¢ IPAaBUJIBLHOMY HCIIOJIB30BAHUIO XUMUYECKON TEPMUHOIOTMHA U CUMBOJINKY;

e Pa3BUTHIO MOTPEOHOCTU BECTH JMAJIOT, BHICAYIIMBATH MHEHHUE OIIOHEHTA, y4acTBOBAThH
B IUCKYCCHH;

e Pa3BUTHIO CIIOCOOHOCTU OTKPBITO BBIpXKaTh M apryMEHTHPOBAHHO OTCTAaUBaTh CBOIO
TOYKY 3pEHHS.

JlanHas mporpaMma ImpeaycMaTpuBaeT (GOPMHMPOBAHUE Y YdYalIMXCs 0O0meydeOHbIX
YMEHHUI M HaBBIKOB, YHMBEPCAJIbHBIX CIIOCOOOB AEATENBHOCTH U KIIIOYEBBIX KoMmeTeHIuil. B
3TOM HampaBJCHUU MPUOPUTETAMU Ui y4EeOHOTO MpeaMeTa «XMMHsS» B CTapuliei MIKoyie Ha
6a30BOM ypOBHE SBIISIOTCS:

e YMEHHME CaMOCTOSTEIIBHO U MOTHUBHPOBAaHHO OPIaHHU30BBIBATH CBOIO II03HABATEIBHYIO
JESITENBHOCTD (OT MOCTAHOBKH LIEJIH J10 MOJIYYEHHUS U OLIEHKH pe3yJIbTaTa);

e ONpeeTeHHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00beKTa;



e YMEHHME pa3BEPHYTO OOOCHOBBIBATH CYXICHUS, JaBaThb OIpPEAEICHUs, NPUBOIUTH
JI0KA3aTeNIbCTBA; OLICHUBAHME M KOPPEKTHPOBKA CBOETO IOBEICHUS B OKPYXKAIOLICH
cpene;

e BBHINIOJIHEHHE B MPAKTUUYECKOU JIEATEHOCTH U B MOBCEIHEBHOM JKM3HU SKOJOTUYECKUX
TpeOOBaHUH;

e WCIOJB30BAaHHWE MYJIbTUMEIUUHBIX PECYpPCOB W KOMIIBIOTEPHBIX TEXHOJOTHH st
00paboTKH, Tmepenaym, CHCTeMaru3anmud wWHQOpMaIwu, co3JaHue 0a3 JaHHBIX,
MPE3EHTALMU PE3YJIbTATOB IMO3HABATEILHON U MTPAKTHYECKOMN JIEATEIIBHOCTH.

B ocHOBy mporpaMMbl TOJIOEH MPHUHIMI pa3BuBaromiero ooOyudenus. [Iporpamma
ONUpaeTCss Ha Marepuai, W3Y4eHHbIM B 8—9 Kiaccax, MOSTOMY HEKOTOPbIE TEMBI Kypca
paccMaTpuBalOTCs TOBTOPHO, HO YK€ Ha Oojiee BBICOKOM TEOPETHYECKOM ypoBHE. Takou
MOJIXOJ] TO3BOJISIET YIAyOJsiTh W pPa3BUBATh IMOHSATHE O BEIIECTBE M XUMHUYECKOM IpOIEcce,
3aKpeIuUIsiTh TMPOWJCHHBIM MaTepuanl B AKTUBHOM TMMaMSTH Y4YalluXCs, a TakKe COXpaHSTh
MIPEEMCTBEHHOCTD B MPOIECCE OOyUEHUS.

[Iporpamma oOecreynBaeT CO3HATEIBHOE YCBOCHHE  YYAIIMMHCS  BaKHEHIIHMX
XUMUYECKUX 3aKOHOB, TEOPUNA W TIOHATHH; (HOPMHUPYET MPEACTABICHHUE O POJIU XUMHHU B
Pa3BUTUHU Pa3HOOOPA3HBIX OTpACIECi MPOU3BOJICTBA; 3HAKOMHUT C BEIIECTBAMH, OKPYKAIOIIUMHU
yenmoBeka. [Ipu ATOM OCHOBHOE BHHMAaHHUE YIENSAETCA CYIIHOCTH XUMHYECKHX peaKkmuil u
METOJIaM UX OCYIIECTBIICHHSI, a TAK)KE CIIOCO0aM 3aIUThI OKPYKAIOIIEH CPEIbI.

[Iporpamma cocTaBjieHa € Y4Y4E€TOM BEAyHNIEd POJM XUMHYECKOrO SKCIEPUMEHTA.
[IpeaycmarpuBaroTcsi BCe BUIIBI MIKOJIBHOTO XHMHUYECKOTO JKCIIEPUMEHTa — JIEMOHCTpAIlUH,
abopaTOpHBIC OMBITHI U MPaKTHYECKHe paboThl. Pabodass mporpamMMa mo XUMHUU peau3yeTcs
yepe3 (GopMupoBaHHE Yy yUalIUXCs OONIEYyYeOHBIX YMEHWW ¥ HABBIKOB, YHHUBEPCAIHHBIX
CIIOCOOOB JIEATEIBbHOCTH U KJIIOYEBBIX KOMIETEHIMHM 3a CYET HCIOJIBL30BAHUSA TEXHOJIOTHI
KOJIJIEKTUBHOTO OOY4YEHUs, OTIOPHBIX KOHCTICKTOB, AUIAKTHYCCKUX MATCPUATIOB, U TPUMEHEHUS
TEXHOJIOTUH TpaduuecKoro nmpeacTaBieHus HHPOPMAIUK MTPU CTPYKTYPUPOBAHUH 3HAHUH.

B menom kypc mo3BOJISIET pa3BUTh MPEACTABICHUS YYallUXCsl O MO3HABAEMOCTH MHDa,
€IVWHCTBE >KUBOM M HEXUBOW NPUPOABI, CPOPMUPOBATH 3HAHUS O BAKHEHUIIUX AaCIEKTax
COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTHHBI MHUpa, YMEHUS, BOCTPEOOBAHHBIE B MTOBCEIHEBHOM
JKU3HU U TIO3BOJISIIOIIME OPUEHTUPOBATHCA B OKPYXKAIOIIEM MHUPE, BOCHUTATh YEJIOBEKA,
OCO3HAIOIIETr0 ce0s1 YaCThIO MPUPOIBI.

Peanuzarust maHHOW MpoTrpaMMbl B MpOIECCe OOyUEHHUS MO3BOJMT YYAIIUMCSI YCBOWTH
KJIFOYEBbIC XMMHWYECKHE KOMIETEHIIMM W MOHSITh POJIb XUMHUU CPEIId IPYTUX HAYK O IPUPOJIE,
3HAUYCHHE €€ JIJI YSJIOBCUYECTBA.

[Iporpamma npennaraercst s paboThl MO HOBBIM ydyeOHHMKaM XuMuum aBTOpoB [.E.
Pymsutuca u ®.I. Penbamana, npomeamum skcneptudy PAH u PAO u Bomeamum B
@denepalibHbIl MEepevYeHb YUYEOHMKOB, PEKOMEHIOBAHHBIX MUHHCTEPCTBOM 00pa3OBaHUS U
Hayku P® k wucnonp3oBaHH0 B 00pa3oBaTeNbHOM mpolecce B 0O0Ie00pa3oBaTEIbHBIX
yupexxaeHusx Ha 2022 — 2023 y4eOHblii TO/I.



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA

O0mas XapakTepuCcTUKA Y4eOHOr 0 MPeIMeTa, ero MecTo B CUCTeMe HayK.

[Ipenmer «Xumus» BXoAUT B 00pa3oBaTenbHyto 00macts «EcTecTBO3HAHKEY.

IkonbHBIA KypC XMMHUHU - OJAMH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAy4HOIO
oOpazoBanus. OH BHOCHT CYIIECTBEHHBIH BKJIAJ B peIIEHHE 3ajad oOmero oOpa3oBaHus,
oOecrieunBasi GOPMHUPOBAHUE Y YUAITUXCS €CTECTBEHHO - HAYYHOH KapTHHBI MHpa, Pa3BUTHE WX
UHTEJUIEKTYaJIbHBIX, TBOPYECKUX CIOCOOHOCTEHM, MPUBUTHUE LIEHHOCTHBIX OPHEHTALIUH,
MOJITOTOBKY K JKU3HU B YCIIOBHUSX COBPEMEHHOTO 0011ecTBa. PyKOBOICTBYSCH OOIIMMU HETSIMH U
3aJla4aMH IIKOJIbl, U3y4€HHE XMMUU BHOCUT CBOM BKJIaJ B 0OOrallleHrue 3HaHUM ydaluxcs, B UX
YMCTBEHHOE pa3BUTHE, B MNOJUTEXHUYECKYIO IOATOTOBKY K TPYyIy, BBIPAOOTKY KH3HEHHBIX
no3uiui. XUMHsS HE TOJBbKO IMO3HAET 3aKOHBI MPUPOJIBI U TEM CaMbIM, HApSAy C JPYTUMHU
HaykamH, oObsicHsieT Mup. OHa BOOpPY)KaeT yeloBeKa 3HAHUSAMHU JUIsl €ro IMPOU3BOJCTBEHHOMN
JESITEeIbHOCTH, TI03BOJISIET B IPOMBILUIEHHBIX MaclITabax OCYIIECTBIATh XUMUYECKHE MPOIIECCHI
B ILEJAX IIOJIY4YEHMS HYXKHBIX BELIECTB M MarepuanoB. be3 packpelThs 3TOH  BTOPOH,
NEMCTBEHHON CTOPOHBI XMMHH, HE MOTYT OBITh MPABHJIBHO BOCIPHHSITHI OCHOBBI COBPEMEHHOM
HayKH. YSCHEHUE pOJIM XMMHH KaK OJHOM M3 MPOU3BOJUTENBHBIX CHJI OOIECTBA, KaK BaXKHOTO
(akTopa HAy4HO — TEXHHUUYECKOTO MpOorpecca BHOCUT 3HAUUTENbHBIN BKIIaJ B 3KOHOMHUYECKYIO U
MOJIUTEXHUYECKYIOMOATOTOBKY yUaIl[UXCSl.

1. OcHoBHBbIE 0COOEHHOCTH pabdoyell MPOrpaMmabl.

Paboyas mporpamma paccuntana Ha 68 y4eOHBIX 4acOB B COOTBETCTBHH C KAJICHIAPHBIM
0a3MCHBIM y4eOHBIM IJIaHOM, MpeaycMaTpuBaomuM 34 yueOHbix Henenu B 2022/2023 yueOHoM
roxay mns 11 kimacca:

e J[i11 UTOroBOro MOBTOPEHMS M YCHEIIHOW MOATOTOBKM K DK3aMEHY MO XHWMMHH,
OpraHU3yeTCsl MOBTOPEHUE BCEX TEM, N3YUEHHBIX HA CTapUIEH CTYIEHHU.

e [IpumeHeHHEe JEKIMOHHO-CEMHUHAPCKOTO METOJa M MOAYIBHOTO OOydeHHs
MO3BOJISIFOT YUHUTENIO U3JIOKUTh y4eOHBII MaTepuasl U BHICBOOOJUTH TEM CaMbIM
BpeMst 17151 6oJiee 3(h(PEKTUBHOTO MOBTOPEHUS BOIIPOCOB TEOPHUH M PEIICHUS 3a/1a4
Ha TOCIEAYIOMINX YpoKaxX B Mpefesiax OTBEICHHOro yuyeOHOro BpeMeHH. Takas
(hopma opranuzanuy 3aHATHH MO3BOJISET YCUIIUTh MPAKTUYECKYIO U PUKIIATHYIO
HAIpPaBJIEHHOCTh MpErnojJaBaHus, aKTHBHee MPHOOIIATh ydalmuxcs K padoTe c
y4eOHUKOM M JPYTUMH Y4€OHBIMHU TMOCOOHUSMH, OOECIIEYrB B pe3yibTaTe Oosee
BBICOKU YPOBEHb MOJArOTOBKH IIKOJBHUKOB 0 XUMUU

2. ba3oBble TpeOOBaHMsI K MPENoJaBaHUIO YUeOHOI0 Kypca, K ()OpMHPOBAHUIO

OYVYH.

PaGouass mporpamma mnpeaycmaTpuBaeT (HOpMHpPOBAHHE Y Yydalluxcs OOIIey4eOHBIX
YMEHHUIA U HABBIKOB, YHHBEPCAIbHBIX CIIOCOOOB AEATEIHLHOCTH W KIIIOYEBBIX KOMIETEHIUH. B
3TOM HANpPaBIIEHUU npuopumemamuy JUisi yaeOHOTo mpenMera «XUMHsS» B CTaplied IIKoJe Ha
0a30BOM ypOBHE SIBJISIFOTCS:

-YyMEHHE CaMOCTOSITEIbHO M MOTHMBHUPOBAHHO OPraHU30BBIBAaTh CBOKO IO3HABATENIbHYIO
JeSITeNbHOCTD (OT MOCTAHOBKH LIEJIH JI0 MOJIYUYEHUS U OLICHKH Pe3yNbTaTa);

-MCIOJIb30BaHUE DJIEMEHTOB IIPUYUHHO-CJIEICTBEHHOTO U CTPYKTYpHO-
(GYHKIMOHAIBHOTO aHAJIN3a;

-OIpe/IeNICHHE CYITHOCTHBIX XapaKTEPUCTUK U3y4aeMOro 00beKTa;

-yMEHHME pa3BEPHYTO OOOCHOBBIBATh CY)KJEHHs, JaBaTh OMNpPEICICHHs, HPUBOIUTDH
JI0Ka3aTeNIbCTBA;

-OLIEHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPYXKAIOIIEH CpeZie, BHIIIOJHEHUE B
MIPAKTUYECKOH JEATEIILHOCTH U B IOBCEAHEBHOM KU3HHU 9KOJIOTHUYECKUX TPEOOBAHUM;

-MCMOJIb30BAaHUE MYJIBTUMEIUNHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJOTHH s
00paboTKH, mepenayu, CUCTeMaTH3aluKd MHPOpPMaLuu, co3AaHHus 0a3 JaHHBIX, MPE3eHTALH
PE3yJIbTaTOB MO3HABATEIBHON U IPAKTUYECKOHN AEATENBHOCTH.



3.MeToauuyecKue peKOMEHIANHH M TEXHOJOTHYECKHE OIXO0IbI;

B xone mpenonaBaHus XMMUM B CTapliedl IIKOJIE B LENAX peaM3aldi JUYHOCTHO-
OPUEHTUPOBAHHOTO TOAXOJa B OOYYEHHHM Y4YaIllMXCS IIKOJBI-MHTEPHATa HCHOJb3YIOTCS
clenyromue o0pa3oBaTelIbHbIC TEXHOJOTHH: 370pOBhecOeperawime, MOAYJIbHO-OJOYHEIE,
UH(OPMAMOHHO-KOMMYHUKAIIMOHHBIE, TECTOBBIC, YPOBHEBOH uddepeHIInalnu, TPYIInoBOn
NEeATeTbHOCTH, OPraHU3aIlH CaMOCTOSATEIIEHONW PabOThI, MCCIIEIOBATEIbCKHE.

Jlnisi TOCTMKEHUsI TIOCTABICHHBIX 00pa30BaTEIbHBIX, BOCIUTATEILHBIX U Pa3BUBAIOIINX
eJIeH UCTIONB3YIOTCSI METO/ABI 00yUeHUs :Cll08ecHble, HALNIAOHblE, NPAKMU4ecKue, NOUCKO8ble,
uccireoosamenvckue, penpooyKmugHble.

A TaxKe HCIONB3YIOTCS Pa3UYHbIe (POPMBI 00YUeHHs: JICKIHs, CEMUHAP-TIPAKTUKYM,
WUKT-npe3enTanus, XMMHUUECKUNH AUKTAHT, PA3JIMYHbIE BUABI CAMOCTOSITEJIBHBIX padoT, TECT,
3a4er.

B 6:104HO-MO1yIbHOM TEXHOJOTUU IPUOPUTETHBIMU SBISIOTCS (OPMBI:

Vpok — nexyus. B TedeHne qByX 4acOB M3JIaraeTCsl BECh TEOPETHUECKUI MaTepHal TEMBIL.
Ha ocHoBe (ponTanbpHON Oeceqpl ¢ KIaccoM, MPHUBJICUCHHUE YYAIIUXCS K OOBICHEHHIO YUUTEh
BBISICHSIET, KaK YCBaMBAIOTCS BOMPOCH! TeopuH. JlocTmwkeHnio 6ojiee d((HEeKTHBHOTO KOHEYHOTO
pe3yibTara CroCOOCTBYIOT, JIEMEHTHI TIEPBUYHOTO KOHTPOJISI (HalpuMep, OTBETHI Ha BOTIPOCHI,
JMKTAHTBI, TECTHl | T.71.) Ha 9THX ke ypokax paccMaTpHUBAIOTCS CIy4ad MPUMEHEHHUSI BOIIPOCOB
TEOPUHU K BBHITIOJTHEHUIO HECIIOKHBIX 3amaHuil. OOpasmpl pemieHuid MOKa3bIBaCT YYUTEIh WIIN
HanOoJyiee TOATOTOBJICHHBIH YYHTENEM YUYalIMiCsA. Ydammecs TPH OTOM KOHCHEKTHPYIOT
TICKITHO.

Vpok - npakmuxym. OCHOBHAs 3afjada YPOKOB MPAKTHYECKUX 3aHATHH 3aKIIIOYAETCS B
3aKpeTUICHUH W YIITYOJCHHH TEOPETHYECKOTO MaTephalia M3JI0KEeHHOTo Ha jeknuud. Ha ocHoBe
OTpoca yJaluluxcs U MOBTOPEHUS BOIPOCOB TEOPUN HA HECKOJBKUX YPOKax y4UTeNb J0OUBaeTcs
TOTO, YTOOBI BCE yyallMecs YCBOWUJIM OCHOBHBIE BOIPOCHI TEOPUHU HA YPOBHE MPOrPAMMHBIX
TpeboBaHUU. 3/1ech K€ ocymecTBisgercs auddepeHupoBanHas paboTa ¢ y4eToM HHTEpeca
KKIOr0 YYEeHHMKa, BbIpa0aTHIBAIOTCS YMEHUS M HAaBBIKM COCTaBJICHHUS OCHOBHBIX THIIOB
XMUMHUYECKUX YpPaBHEHHUI U peUICHUS TUIOBBIX XMUMHUYECKUX 3afad. OOCyXIaloTcs HECKOJIbKO
MaTeMaTHYeCKUX BapUAaHTOB PELICHHS OMOPHBIX (KJIIOUEBBIX) 3aa4, UX 0(OpMIICHHE.

Ucnonb3ys  AunakTuueckuid — maTepual M JIpyrHe  1mocobus,  IPOBOAUTCA
camocmosmenvHas paboma obyuarowe2o xapakmepa C TOCIEAYIOIIUM OOCYXJIEHUEM
PE3yJbTATOB HAa 3TOM K€ YPOKE, BEJIETCS HCIPABICHHUE OIINOOK.

Ypok — 3auem. Ilpu mpoBeneHun 3adera, BOIPOCHl TEOPUU K 3a4eTy M MPAKTUUYECKUE
3a/laHUsl M3BECTHBI ydalleMycs 3apaHee HE MEHee, YeM 3a TpU HeJeld 0 Hero. Yyaliuecs
MOJIyYalOT WHIUBUAYyalbHbIE 3aJaHUs MO TeMme. J[is MoJydyeHHs MONOXKUTEIbHON OLEHKH,
y4yaliemycsi HaJjo 3HaTh BOIIPOCHI TEOPHH (3amKcaTh HY)XKHbIE (DOPMYIIbI, TOHUMATh UX CMBICI,
pacckazaTh 0 COACpKaHUH BOIIPOCA).

Oco0eHHOCTH OPTOMEAMYECKOTO PEKUMa IIKOJBI-MHTEpPHATa ISl OOJIBHBIX CKOJIHUO30M
yUYalIMXCsl YYUTHIBAIOTCS B BhIOOpE MpPHEMOB O0Y4YeHHsI Ha YpOKax: MPOBEJICHUE B TEUCHHE
ypoka 2-3 GU3KYIbTMHHYTOK, COONIOJIGHHE peXuMa KOHTPOJIS HaJl OCAHKOW y4YeHHKa IMpU
paboTte 3a y4eOHBIM CTOJIOM.

B kadectBe Meroauueckod W WHGOPMAIMOHHON TOIICPKKHA  HCIOJB3YIOTCS
WHTEPAaKTUBHBIC HATJSIIHBIE TocoOus, pecypcsl MHTepHeTa, Goua udpoBhIX 00pa3oBaTeNbHBIX
pecypcoB (LIOP) Ilentpa mnoBbimieHHs KBalu(pUKAIUU U HHOOPMAIMOHHO-METOAMYECKOMN
paboTel T. MarHUTOropcKa M MIKOJIBHON MeINaTeKu.

Cdopmuposannsie y yuamuxes 3YH u OYYH B pesynbrateoOydenust xumuu B 10-11
KJIaccaxX TECHO CBSI3aHbI CO CIEAYIOIIUMHU MPEAMETaMU:

MATeMATHKA: CBS3b MEXKAYy BEIMUYMHAMU MAcChl M YHCIOM MOJICH BEIECTBA, MEXKIY
KOJIMYECTBOM BEIIeCTBA M TEIUIOBOM JSHEprueil, BBIACTUBIICHCS WM TMOTJIOTHUBIICHCS B
pe3ynbTaTe XHMHYECKOTO B3aUMOJCWUCTBUSA, BBIPAXKACTCA TNPAMON  MPOMOPIHUOHATBHOM
3aBUCUMOCTBIO Y = k*X. OOparHas MpoONOPIHOHAIBLHOCTh Y=K/X BBIpa)kaeT CBSI3b MEXIy
Maccoil pacTBOpa W €ro KOHIIGHTpalued mpu paz0aBICHUH WU YyIApUBAaHUHM PACTBOPA.




Haunbosiee wacto Ha ypoKax XUMHUHU HPOM3BOJATCA paAcu€Thl C HCHOJIB30BAHUWEM TOHSATHMA
«IIPOLIEHT», «IPONOPLUL», «YPABHEHHUEY.

unpopmaruka u UKT: naBeixku ucnons3oBanusi L{JOPoB (BupryanbHble 1abopaTopuu,
AIIEKTPOHHBIE YUYE€OHUKH, SHIUKIONEANHN, CIIPABOYHUKHN), pabOThl B MHTEpHETEe MpU CO3JaHUU
Mpe3eHTAIN 1 HarMcaHus pedepaToB U HAyIHO-UCCIIEI0BATEIBCKUX PadoT.

OuoJiorus: 3HaHWE OWOJIOTMYECKON pPOJM XHMHUYECKHX JJIEMEHTOB (MHKpO- H
MaKpOdJIEMEHTOB) M HMX COCAMHEHUIH B Pa3NMUHBIX OMOJOTHYECKHX IMpoleccax (FeHEeTHKa,
MeTaboIU3M U T.1.).

¢pu3uka: 3HaHWE OOIMX OOBEKTOB M3YUYCHHsS, TaKUX KaK BEIIECTBO, €r0 CTPOCHUE U
CBOWCTBA Ha MUKPO- M MaKpOYPOBHSX OpTaHU3alMH. 3HAHUSA (PU3NUECKUX 3aKOHOB COXPAHEHUS
(Maccbl, 3apsiaa, SHEPTUM) U MPUHIMIIA MUHUMyMa NOTEHLIUAIbHON 3HEPIrUU UCHOJIb3YIOTCS JUIs
COCTaBJICHUS MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHMI PEAKIUH, TEPMOXUMUYECKNX YPaBHEHUM.

MECTO KYPCA XUMHUHU B YYEBHOM IIVIAHE

B y4yebnom miane Ha u3ydeHue xumuu B 11 kimacce oTBoauTcs 2 y4yeOHBIX Yaca B
HEZIeN0); Bcero 68 yueOHbIX 3aHATUH.

Pacnipenenennie BpeMeHu 1Mo TeMaM MPOTPaMMBI JAHO OPUEHTHPOBOYHO. Y UUTENb MOKET
U3MEHSTh €ro B Ipejesax roJoBoil cyMMbl yacoB. Pacmpenenenre 4acoB Mo TeMaM Oa3upyercs
Ha ocHoBe aBTopckoil mporpammbl H.H. Tapsi(ABTopckas mporpamma: Xumus. Paboune
nporpamMmel. [Ipenvernas ymaus ydeOnukoB I'. E. Pymutuca, ®@. I'. ®enmpamana. 10 — 11
knaccel / H. H. I'apa. — 2-e m3a., non. — M. : [Ipocsemienne, 2016.).

Takum oOpazom, B 11 kimacce mporpamMma paccyrTaHa Ha 68 dacoB, W3 pacuera - 2
y4eOHBIX Yaca B HENEI0, U3 HUX: JUIsl TMPOBEACHHUS KOHTPOJBHBIX - 5 YacOB, MPAKTUYECKUX
pabor - 10 yacoB, J1abOPaTOPHBIX OTBITOB — 6.

Paboyas nmporpamma opueHTHpPOBaHA HA YI€OHUK:

Pyosumuc I'.E., @eanvoman D.I'. Xumusn. Ocnoewvt oouwieit xumuu. 11 knacc. Mockea,
Ilpoceewienue, 2016 2.

TPEBOBAHMUS K YPOBHIO ITOJI'OTOBKU OBYUAIOIHINXCS HA
CTYIIEHU CPEJHEI'O (ITOJTHOI'O) OBPA3OBAHUSA

B pe3ynbTaTe nuzydeHuss XuMUU Ha 0a30BOM YPOBHE YUEHUK JIOJDKEH

3namuv/noHumams:

- eaicHellmue XumuuecKue MNOHAMUA. BEIIECTBO, XHMHUYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJbHbIC aTOMHAs W MOJICKYJISIpHAs MAacChl, WOH, AJUIOTPOIHS, H30TOIIBI,
XUMHUYECKasi CBS3b, OJJIEKTPOOTPUIIATEIBHOCTh, BAJICHTHOCTh, CTCIEHb OKHCICHHUS, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBINA 00beM, BEIIeCTBA MOJIEKYJIIPHOTO M HEMOJICKYIIIPHOTO CTPOCHUS,
pPacTBOPBI, IJICKTPOJUT W HEIICKTPOJUT, DJICKTPOIUTHYECKAs IUCCOIMAIUS, OKHUCIUTEIb H
BOCCTAaHOBUTEIb, OKHUCIECHHWE W BOCCTAHOBJICHHWE, TEIUIOBOH d(M(eKT peakuuu, CKOPOCTh
XMMHYECKON  peakluu, KaTaliu3, XHMHUYECKO€ paBHOBECHE,  YIJICPOJHBIA  CKellerT,
(GyHKIMOHATBHAS TPYITA, H30MEpUs, TOMOJIOTHUS;

- OCHOG6Hble 3AKOHbl XUMUU. COXPAHEHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa,
MEPUOANYECKHUI 3aKOH,;

- OCHOGHble Meopuu XUMUU: XUMUYECKON CBSI3U, HIIEKTPOJIUTHYECKON IUCCOIMAIINY,
CTPOEHHMS OPTraHUYECKUX COEAUHEHUN;

- eadicHellwiue Geuwlecmea U Mamepuanvl: OCHOBHBIE METalIbl U CIUIABbI; CEpHasd,
COJIsIHAas, a30THAsI U YKCYCHasl KUCJIOTHI; IIEI0YH, aMMHUAK, MUHEpaIbHbIe yIOOpEeHHs, METaH,
STHUIIEH, alleTUJIeH, OCH30J, STaHOJ, YXUPbI, MbLIA, TIIOK03a, caxapo3a, Kpaxmal, KJIeTdyaTka,
OeNKH, UCKYCCTBEHHBIE 1 CHHTETUYECKHE BOJIOKHA, KayuyKH, TIACTMACCHI;

ymemuv:

- Ha3zvleamp U3YyYCHHBIE BEIIECTBA 10 «TPUBHAIBHOW» WM MEXKIYHAPOAHOU
HOMEHKIIATYpE;



- onpedenamp:. BAJCHTHOCTb U CTENEHb OKHUCIEHHUS XMMMUYECKUX 3JIEMEHTOB, THII
XMMHMUYECKOM CBSI3U B COCIUHEHMSX, 3apsA]l HMOHA, XapakTep CpeAbl B BOJHBIX PacTBOPAX
HEOPraHUYECKUX COEAMHEHUN, OKHUCIUTEIb U BOCCTAHOBUTEIND, IPUHAUIEKHOCTb BEUIECTB K
Pa3IMYHBIM KJIaccaM OpraHUYeCKUX COEAUHEHUI;

- Xapakmepu3zoeamay: IEMEHTbl MAJIbIX IIEPUOJIOB 10 UX IOJIOKEHHUIO B IIEPHOIUUECKON
cucteme JI.1. MenpeneeBa; oOIIMe XUMHUECKHE CBOMCTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OPraHMYECKUX COEIUHEHUN; CTPOCHHE M XMMHUYECKHE CBONCTBA
M3YYEHHBIX OPTaHUYECKUX COCTUHEHUN;

- 00BACHAmMb: 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHHUS; HMPHUPOAY
XUMUYECKON CBsI3M (MOHHOW, KOBAJCHTHOM, META/NIMYECKOW), 3aBUCUMOCTh CKOPOCTH
XMUMHMUYECKOHN pPEeaKIMU U MOJIOKEHUSI XUMUYECKOTO PAaBHOBECUS OT PA3INYHBIX (PaKTOPOB:

- 6bINOIHAMbL  XUMUYECKUH  HOKCHEPUMEHT [0  PAclO3HAaBaHUIO  Ba)KHEWUIIMX
HEOPraHUYECKUX U OPraHUYEeCKUX BELIECTB;

- NP0600UMmMb CaAMOCTOSITENIbHBIM MOMCK XMMUYECKON MH(POpPMAIMM C HCIOJBb30BAaHUEM
Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JJaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WHuTepHera); HCMONb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHMHM Ui OOpabOTKM U mepefauu
XUMHUYECKON MHPOpPMAIH U €€ IPEJICTaBICHUS B PA3IMYHBIX opMax;

UCnOIb308aMb NPUOOPEMEeHHble 3HAHUA U YMEHUA 68 NPAKMUYECKOU 0eameabHOCIU U
NO6CEOHEeBHOIl HCUSHU OJ1A:

- OOBSICHEHHUS] XUMUYECKUX SBIECHUH, MPOUCXOANIMX B TpUpojae, OBITY W Ha
MIPOU3BO/JICTBE;

- OmpeneseHUusT BO3MOKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHUSAX U OLEHKU MX MOCIEACTBHIA;

- 3KOJIOTUYECKH I'PaMOTHOTO MOBEACHUS B OKpYXaloIIeH cpee;

- OLCHKM BIMSHUS XHMHYECKOTO 3arps3HEHUs OKpYXKallled Cpeasl Ha OpraHu3M
YeJl0BeKa U APYrue KUBbI€ OPTaHU3MBbI;

- 0e30macHOro 00paleHus ¢ TOPIOYMMH W TOKCUYHBIMHU BEIIECTBAMH, JIA0OPATOPHBIM
000pyI0BaHUEM;

- IPUTOTOBJIEHHUS PACTBOPOB 33JaHHOW KOHIEHTPALIMU B OBITY U Ha MPOU3BOJICTBE;

- KpUTHUYECKOW OIEHKU JOCTOBEPHOCTH XHMMHUYECKOW HH(pOpMAIUH, MOCTYMaolel u3
Pa3HbIX UCTOYHUKOB.

I[InanupyemMble pe3yJibTaThl YCBOCHHS Y4eOHOI0 MaTepHAaJIa N0 XUMHUH

JIuunocmmuuie pezyromamot

JIMYHOCTHBIE pe3yJbTaTbl B c(epe OTHOIIECHUI o0yyarmmxcss K cede, K CBoeMYy
310POBbI0, K NO3HAHMIO CeOs:

. OpUeHTaIMs OO0yJaroIUXCs Ha JOCTIKEHHE JIMYHOTO CYACThA, pPEaTu3aluio
MO3UTUBHBIX JKU3HEHHBIX TMEPCHEKTUB, WHULIUATHUBHOCTb, KPEAaTUBHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEAETICHUIO, CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH
KU3HEHHBIC TUIaHBI;

. TOTOBHOCTh M CIIOCOOHOCTH 00€ECIIEYHTh ceO0e M CBOMM OJHM3KUM ﬂOCTOﬁHYIO
JKU3Hb B ITPOLECCCE CaMOCTOHTeHBHOﬁ, TBOp‘IGCKOﬁ 1 OTBETCTBEHHOM JACATCIIBHOCTH,
. FOTOBHOCTH M  CIIOCOOHOCTH 06yqa}om1/1xc;{ K OTCTaMBAHHUIO  JIMYHOTO

AJOCTOMHCTBA, COOCTBEHHOTO MHCHUS, TOTOBHOCTb H CIOCOOHOCTh BBIpa6aTBIBaTB CO6CTB€HHYIO
IMO3HUIHIO II0 OTHOIICHHUIO K O6H.I€CTBCHHO'HOJ'II/ITI/I‘IGCKI/IM COOBITHSM mponuIoro U HaCTosAIEero
Ha OCHOBC OCO3HAHUSA U OCMBICIICHUA HCTOPHUH, NYXOBHBIX LIEHHOCTEN U JOCTH)KEHUM HaIleH
CTpPAaHBbI;

. TOTOBHOCTh M CIIOCOOHOCTH 06yqa}01111/1xc;1 K CaMOpPa3BUTUIO U CaAMOBOCIIUTAHUTIO
B COOTBCTCTBHH C 06H_Ie‘-ICJ'IOBC‘{CCKI/IMI/I HCHHOCTAMU W HJACAIIAMHU T'PAKIAHCKOTO O6H_[CCTB2[,
HOTpC6HOCTB B (I)I/I3I/I‘-ICCKOM CaMOCOBCPHICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-03I[0pOBI/ITCJ'IBHOf/'I
ACATCIBHOCTBIO,



. MPUHATHE W pean3alus [EHHOCTEH 30pOBOTO M 0€30MacHOTO o0pasza >KH3HH,
OepeKHOe, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXOJIOTUYECKOMY 37I0POBbIO;

. HENPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHUS aJIKOT0JIsl, HAPKOTUKOB.

Memanpeomemmnuoie pe3ynvmamsot

1. PeryasiTuBHbBIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS

BbinyckHHUK HayuuTCs:

. CaMOCTOSITEJIBHO ONPENENATh LN, 3a/JaBaTh [apaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOHO OINPEAEIUTh, YTO LENb IOCTUTHYTA;

. OLICHUBAaTh BO3MOXKHbBIE IIOCIEACTBUS JOCTWKEHMSI IIOCTABJIEHHOM 1enu B

JACATCIBbHOCTH, cOOCTBEHHON JKM3HH M KU3HHU OKpYyXKXKaromux JIIO[[Gﬁ, OCHOBBIBasACh Ha
COO0OpaXeHUSIX ITUKU U MOPAJIH;

. CTaBUTh M  (opMyaupoBaTb COOCTBEHHBIE 3aJaud B  00pa30BaTEIbHOU
ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlIHUAX,

o OLICHUBATh PECYPCHI, B TOM YHCJIE BPpEMSA U NPYrue HEMATEpHUAIBHBIE PECYPCHI,
HGO6XOZ[I/IMI)IC JUIA JOCTHKCHU A MOCTaBICHHOMN eiu,

° BI)I6I/IpaTB IIyTb JOCTHXXCHUA LECJIH, INIAHUPOBATH PCIICHUEC IMMOCTABJICHHBIX 3a1a4,
ONITUMU3HUPYSA MAaTCPUAJIBHBIC 1 HEMATCPHUAJIbHBIC 3aTPAaThI;

o OpraHu30BBIBaTh YPPEKTUBHBIN MOUCK PECYPCOB, HEOOXOTUMBIX IS IOCTHKEHUS
MMOCTaBJICHHOM IIEIIH;

. COTOCTaBJIATh MOJYYEHHBIH PE3yNbTaT JESITeNbHOCTH C MOCTaBJIEHHOW 3apaHee
LEJIBIO.

2. [lo3HaBaTe/bHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBUS

BbINMyCKHUK HAYYUTCS:

o WCKaTh M HAXOJUTh OO0OOIIEHHBIE CIOCOOBI pEIICHHS 3aaad, B TOM 4YHCIE,
OCYILIECTBJISITh Pa3BEpHYThI MHGOPMALMOHHBIA MOWCK W CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHBIC U TTO3HABATEIHHBIC) 33/1aUH;

. KPUTHYECKH OLICHMBATh M MHTEPIPETUPOBATh MH(OPMAINIO C Pa3HBIX MO3UIUH,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;
. UCIOJIb30BAaTh  pasziUYHble  MOJEIbHO-CXeMaTHYecKue  CcpeAcTBa s

IpeACTaBJICHUA CYIIECTBEHHBIX CBsA3EH M OTHOM@HHﬁ, a TaKXKC HpOTHBOpC‘IHfI, BBISIBJICHHBIX B
I/IH(bOpMaI_[I/IOHHI)IX HCTOYHHUKAX,

. HaxXoauTb W IPUBOAWUTHE KPUTHYCCKHE aprymMCHTbBlI B OTHOLICHHUH HeﬁCTBHﬁ u
CY)KIIGHI/If/'I Apyroro, CIIOKOWHO | pPa3yMHO OTHOCHTBCA K KPUTHYECKHM 3aMC4YaHUsIM B
OTHOILIEHUH COOCTBEHHOIO CYXXICHH, paCCMaTpUBATh UX KaK PECYpPC COOCTBEHHOTO pa3sBUTUA,

. BBIXOJIUTh 3@ PaMKU y4eOHOro mnpeaMeTa M OCYLIECTBIATH LleJIeHAIPaBICHHBIH
MIOMCK BO3MOKHOCTEH [yl HIMPOKOTO MEepeHoca CpeCTB U CIoco00B JIeHCTBUSA;

. BBICTPaMBaTh HWHAMBHUIYAJIbHYI0 0Opa30BaTENbHYIO TPACKTOPHIO, YYHUThIBAs
OTPaHUYEHUS CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OIpaHUUYCHMS;

. MEHSTb U YE€PKUBATh Pa3Hble MO3UILIMHU B I03HABATEIbHOMN 1S TENbHOCTH.

1. KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1efiCTBUSA

BbinycKHHK HayunTCS:

. OCYILECTBIIATh JEIOBYI0 KOMMYHHMKAI[MI0O KaK CO CBEPCTHMKaMH, TaK U CO

B3pOCIBIMU (KaKk BHYTpU 00pa30BaTEebHON OpraHHM3alliy, TaK M 3a €e mpeesiaMu), oa0uparh
MapTHEPOB JUIsl JICNIOBOM KOMMYHHUKAIMU HMCXOJS M3 COOOpPaXCHUH pe3yIbTaTUBHOCTU
B3aMMOJIENCTBHS, a HE THYHBIX CUMIIATHIA;

. NPU OCYIIECTBJICHUU TPYNIOBOM pabOThl OBITh Kak PYKOBOJUTENEM, TaK U
YJICHOM KOMAaHJIbl B pa3HbIX POJIsX (TeHepaTop HJeH, KPUTHK, MCIIOJHHUTENb, BBICTYIAOIIHA,
9KCHEPT U T.1.);

. KOOPJMHUPOBATh M BBITIOJHATH PabOTy B YCIOBHUSIX PEaTbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;



. pa3BepHYTO, JIOTHYHO U TOYHO M3JIaraTh CBOKO TOYKY 3PEHUS C UCIOIb30BAHUEM
AICKBATHBIX (yCTHBIX u HI/ICBMCHHBIX) SA3BIKOBBIX CPCIACTB;

o pacro3HaBaTh KOH(PIMKTOICHHBIE CUTYAllMH M MPEIOTBPAIIATh KOH(PIUKTHI 10 UX
aKTUBHOUM (haspl, BBICTpaWBaATh JCJOBYI0O U 00pa30BaTelIbHYH0 KOMMYHHKAIUIO, HU30eras
JIMYHOCTHBIX ONCHOYHBIX Cy)I(I[eHI/II;'I.

B pe3yabTare uzyuenusi yaeOHOro npeamera «XuMus» HA YPOBHE CpPeTHEro 0011ero
o0pa3zoBaHus:

BrinyckHHUK HAa 6230BOM YPOBHE HAYYHTCS:

. pacKphIBaTh Ha MPUMEPAX POJIb XUMUHU B (POPMHUPOBAHUU COBPEMEHHOUN HAayYHOM
KApTHUHBI MUpPa U B IIPAKTUYECKOM IEATEIILHOCTH YEJIOBEKa;

. JEMOHCTPUPOBATh Ha IPUMEPAX B3AMMOCBA3b MEXKIYy XHUMHEH W APYTMMHU
C€CTCCTBCHHBIMU HAYKAMMH,

° pacKpbeIBaTb Ha MNOpUMEpPAxX IMOJOKCHHUA TCOPUHU XUMHUUYCCKOro CTPOCHUA
A.M. Bytneposa;

. noHuMarth ¢usnyeckuil cmpicn [lepuoanueckoro 3axona J[.M. MenneneeBa u Ha

€ro OCHOBE OOBSACHATH 3aBHCHUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB M O00pa30BaHHBIX HWMU
BEIIECTB OT HJIEKTPOHHOTO CTPOEHHSI AaTOMOB;

. OOBSACHATH MPUYUHBI MHOTOOOpa3usi BEUIECTB HA OCHOBE OOIIMX MpPEICTaBICHUN
00 UX cocTaBe U CTPOEHUHU;

. MPUMEHSTh TpaBUJIa CUCTEMATUYECKON MeEXAYHapOJHOW HOMEHKIATyphbl Kak
CpEeICTBa pa3IMnYeHUs U UICHTU(PUKAIINH BEIIECTB MO0 UX COCTaBY U CTPOEHUIO;

. COCTaBIIATh MOJIEKYJSIPHBIE M CTPYKTYpHbIE (POPMYJbl OpPraHMYECKHUX BEILECTB
KaKk HocuTened MHQOpMalMu O CTPOEHHHM BEIIECTBA, €ro CBOMCTBaX W MPHUHAIIEKHOCTH K
OIpeNIeNIEHHOMY KJIacCy COeAMHEHMUI];

. XapaKTepU30BaTh OPraHMYECKHE BELIECTBA MO COCTaBY, CTPOECHUIO M CBOWCTBAM,
YCTaHaBIMBATh MPUYUHHO-CIIEJACTBEHHBIE CBSI3U MEXKly JTAaHHBIMU XapaKTEPUCTUKAMHU BEILlECTBA;
. MPUBOJIUTh TPHUMEPHl XUMHYECKUX PpEaKLMH, PaCKPHIBAIOIIUX XapaKTepHBIE

CBOWMCTBA THUNHWYHBIX TIPEACTABUTENCH KIACCOB OPraHWYECKHX BEIIECTB C MENBI0 HX
uaeHTU(OUKAIUN U 00BICHEHHS 00JIaCTH PUMEHEHHUS;

. IPOTHO3UPOBATh BO3MOXKHOCTH IMPOTEKAHHSI XUMHUYECKUX PEAKIMi Ha OCHOBE
3HAaHUH O THIIAX XUMUYECKOH CBSI3M B MOJIEKYJIaX PEarceHTOB M UX PEaKIIMOHHOM ClIOCOOHOCTH;

. UCIIOJIb30BaTh 3HAHUSI O COCTaBE, CTPOCHHM M XUMHUYECKUX CBOMCTBAX BEIECTB
1151 0€30MACHOTO MPUMEHEHUS B TPAKTHYECKO JICATEIILHOCTH;

. NPUBOJIUTh MPHUMEPHI MPAKTHYECKOTO HCIIOJIB30BAHUS MPOIYKTOB IMepepabOTKH
HE(PTH U MPUPOJTHOTO Tr'a3a, BEICOKOMOJICKYIISIPHBIX COSTMHEHHI (TTOJIMITUIICHA, CHHTETHYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

. IPOBOJIUTH OIBITBI TI0 PACIIO3HABAHHIO OPraHMYECKHX BEIIECTB: TJIHIICPHHA,
YKCYCHOM KHCIIOTBI, HEIIPEICIbHBIX )KHPOB, TIIFOKO3bI, Kpaxmalia, OCJIKOB — B COCTAaBE IMHIICBBIX
MPOJYKTOB U KOCMETUYECKUX CPEJICTB;

. BJIAJACTb IIpaBUJIaMHU MW IIpUCMaMHU Oe3omacHo pa6OTI>I C XHMHYCCKHMMU
BCIICCTBAMH U J'Ia60paT0prIM O60py,Z[OBaHI/IeM;
. YCTAaHABJIMBATb 3aBUCHUMOCTb CKOPOCTU XUMHYECKOMN peakimun u CMCHICHUA

XUMHUYCCKOTO PABHOBCCHUA OT Pa3JIMYHBIX (I)aKTOpOB C MCJIIbKO OIPCACIICHUSA OITUMAJIBHBIX
YCHOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX IIPOLICCCOB;

. IIPUBOAUTH NPUMECPBI TUAPOJIN3a COJIeil B IOBCEIHEBHOM JKU3HU YCJIOBCKaA,

. IMPUBOAUTE TPHUMEPHLI OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ B Ipupoue,
MMPOU3BOACTBCHHBIX IIPOLCCCAX U KUBHCACATCIBHOCTU OPraHU3MOB;

° NPUBOIUTH IMPUMCEPBI XUMHUYCCKUX peaKI.IHfI, PACKPLIBAOIIIUX O6H_II/IC XUMHNUYCCKHE
CBOMCTBaA MPOCTBhIX BEHIECCTB — MCTAJIJIOB U HEMCTAJIJIOB;

. NPpOBOAUTH PACUCTHI HA HAXOXKICHUC MOJ'ICI(y.]'IHpHOfI (I)OpMy'J'IBI yriiesoaopozaa 1o

MNpOAYKTaM CropaHust U 1O Cro OTHOCUTEJIbHOM IMJIOTHOCTA M MAacCCOBBIM JIOJISIM 9JICMCHTOB,
BXOJAIIKUX B €T0 COCTAB,



. BIIQJIeTh NpaBuUiIaMH O€30mMacHOro OOpamieHuss C eIKUMH, TOPIUYUMH |
TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOM XMMHUU;

. OCYLIECTBIIATh ~ TMOWCK  XUMHUYECKOH  MHGpOpMAmMM 1O  HAa3BaHUSAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (POpMYJIaM BEIIECTB;
. KPUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh XMMHUYECKYIO0 HH(pOopMaIuio,

COJICPIKAIIYIOCS B COOOIIEHUSIX CPEJICTB MacCOBOM mH(OpMarmu, pecypcax MaTepHeTa, HaydHO-
MOMYJISIPHBIX CTAThSIX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISAX BBISBICHUS
OIIMOOYHBIX CY)KACHUH 1 POPMUPOBAHUS COOCTBEHHOM MO3UIIHH;

. NPEACTaBIIATh TMYTH pPEIIeHHs TJI00adbHBIX MPOOJeM, CTOAIIUX TEpen
YEJIOBEUYECTBOM: PKOJIOTHUYECKUX, SHEPTETHUECKUX, CHIPbEBBIX, U POJIb XUMHUHU B PEUICHUU ITUX
npobiem.

COILEP KAHHUE TEM YUYEBHOI'O KYPCA

Tema 1. BaxkHelilune xXuMuuyecKkne MOHSITHS M 3aKOHBI (8 yacoB)

Atom. Xumnueckuid aneMeHT. M3otonel. [TpocTbie U ClIOkKHBIE BEIIECTBA.

3aKOH COXpaHEHHUs MAacChl BEIECTB, 3aKOH COXPAHEHHUS W MPEBpAICHUs YHEPTUU TPHU
XUMHUYECKUX PpEAKUMSIX, 3aKOH IIOCTOSHCTBA COCTaBa. BemecrBa MOJIEKYJISPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUSI.

AtomHbIe opOuTany, S-, p-, d-, f-anextponsl. OCOOEHHOCTH pa3MeIIeHHs IEKTPOHOB O
opOuTanIsiM B aToMax MajblX W OOJILIIUX TEPHOJOB. DHEPreTHUYECKHUE YPOBHH, TOIYPOBHH.
CBs3b EPUOJUYECKOTO 3aKOHA M MEPUOJIMYECKON CUCTEMbl XUMHUYECKUX AJIIEMEHTOB C TEOpUEH
cTpoeHus atoMoB. KOpoTkuid ¥ JUIMHHBIA BapwaHTBhl TaOMUIIBI XUMHUYECKUX DJIEMEHTOB.
[TomoxeHrne B MEPUOAMYECKOM CHCTEME XHMHUYECKHX 3JIEMEHTOB BOJOPOJA, JIAHTAHOWIOB,
AKTUHOUJIOB U UCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB.

BanenTHOCTh M BaJEHTHBIE BO3MOXHOCTH aTroMoB. Ilepromnueckoe uU3MEHEHHE
BAJICHTHOCTHU U Pa3MEPOB aTOMOB.

PacuerHble 3agaum. Beramcienue macchl, 00beMa WM KOJIMYECTBA BEIIECTBA IIO
M3BECTHOHM Macce, 00beMYy HIIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMHUBIINX B PEAKIIUIO HIIH
MOJIYYUBIIUXCS B PE3YJbTATE PEAKIIUH BEILECTB.

Tema 2. Ctpoenue Bemectna (7 yacoB)

XuMu4eckasi CBsi3b. BHIbI M MeXaHW3MbI O00Opa3oBaHHUS XUMHUYECKOW cBsi3H. MonHHas
cBs3b. Karnonsl u aHuonbl. KoBaneHTHas HenossipHas cBs3b. KoBajeHTHas MoJisipHas CBS3b.
DIIeKTPOOTpUIIATEIbHOCTh. CTeneHb OKHCIeHusA. Metauinueckas cBA3b. BoaoponaHas cBs3b.
[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.

Tumel KpUCTALTMYECKUX PEIIETOK M CBOWCTBA BemiecTB. [IpuumHBI MHOTOOOpasus
BEIIECTB: U30MEPHsi, TOMOJIOTHSI, AJULTOTPOTHS, U30TOIHS.

JdemoncTpanuu. Mojenu HMOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX M METATIMYECKUX
KpUCTAITMYECKUX perieTok. Dddekxt Tunaans. Moaenu MoJaeKya H30MEPOB, TOMOJIOTOB.

PacuerHble 3agaumn. Briuucienue macchl (KoJIM4ecTBa BELIECTBA, 00bEMa) MPOAYKTa
peakLuu, €ClIU IJsl €ro MOJyYeHUsl JaH PacTBOP C ONPEAECIICHHOW MAacCOBOM J0JIed MCXOJHOIO
BEIIIECTBA.

Tema 3. Xumudeckue peakuuu (7 yacoB)

Knaccudukarus XuMHUYECKUX pEaKIuii B HEOPraHWUYECKON U OpraHMYeCKON XUMHUH.

CKOpOCTh peaklMH, €€ 3aBUCHUMOCTh OT Pa3NUYHBIX (DaKTOPOB. 3aKOH AEHCTBYIOIIUX
Macc. DHeprus aktuBanuu. Katanus u katanuzatopbl. OOpaTUMOCTh peakiuil. XUMUYECKoe
paBHoBecue. CMeleHHe paBHOBECHS TOJ JEHCTBHEM pa3nuuHbIX QakTopoB. [IpunHnmn
Jlelllarenwe. [Ipou3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM CITIOCOOOM.

JdeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEaKUMUU OT KOHLEHTpPAlUU U TEMIEpPaTyphl.
Pa3znosxenue nepokcuaa BOAOPO/Ia B MPUCYTCTBUM KaTainuzaropa. OnpenenaeHue cpeibl pacTBopa
C IOMOILbIO YHUBEPCATBHOTO UHIUKATOPA.

JlaGopaTopHble onbIThl. [IpoBeneHre peakiuiit HOHHOTO OOMEHA JJIsl XapaKTEPUCTUKH
CBOWCTB 3JIEKTPOJIUTOB.



IIpakTuueckas padora. BrnusHue pasnuuHbix (AKTOPOB HA CKOPOCTh XHUMHYECKOU
peaKkiuu.

Pacyernble 3amaum. BerunciieHne macchl (KOJIMYECTBAa BEIIECTBA, 00bEMa) MPOIYKTa
peaklny, €CiId HM3BECTHA Macca HCXOJHOIO BEIIECTBA, COACPIKAILIErO OIMPECICHHYIO I0JII0
IIpUMECEH.

Tema 4.PacTBOpsnI (7 4acoB)

Hucnepcusie cuctembl. Mctunabie pacTBOpbl. CrocoObl BBIPAKEHUS KOHIEHTPAIMU
pPacTBOPOB: MaccoBasi J0JIsi paCTBOPEHHOTO BEIECTBA, MOJIApHAsi KOHIeHTpanus. KomionaHsie
pacTBOpbI. 3041, TEIIH.

OnekrponuTudeckas auccouuanus. CuiibHble U ciaOble 3IeKTpoauThl. KuciaoTHo-
OCHOBHBIE B3aMMOJICHCTBUS B pacTtBopax. Cpena BOIHBIX PacTBOPOB: KHCIHAs, HEUTpaIbHAsl,
menounas. MonHoe nmpoussenenne Boibl. Bomopoansiil mokazarens (PH) pacteopa.

I'maponu3 opraHnYecKux U HEOPraHUYECKUX COCTMHEHUIM.

IIpakTuyeckass padora. IlpuroToBieHne pacTBOpa C  3aJaHHOM  MOJIIPHOM
KOHIEHTpALMEN

Tema 5.9jiekTpoXxumMHYecKre peakuu (S 4acoB)

XUMHYECKHE HWCTOYHUKMA TOKA. Psa CTaHAAPTHBIX DJIEKTPOJHBIX IOTEHIIUAJIOB.
DNEeKTPOIN3 PaCTBOPOB U paciiiaBoB. [lonsmue o xoppozuu memannos. Cnocodwl 3auumsi om
KOppO3U.

Tema 6. Metajuibl (12 yacon)

[TonoxxeHne MeTaIOB B TMEPUOJAMYECKOM CHCTEME XHUMHUYECKHUX 3JeMeHTOB. OO0rmue
CBOMCTBA METAJJIOB. DJEKTPOXMMHUYECKHH psia HampsokeHuid metamoB. OOmue crnocoObl
MOJTYYCHUST METaJIOB.

O0630p MeTa/UIOB TJIaBHBIX MOArpynN (A-TpyIm) MepUOIUIECKON CUCTEMBI XUMHUYECKUX
3JIEMEHTOB.

0O0630p MeTamwIoB TMaBHBIX noArpymi (b-rpymnm) mepuoandeckoi CUCTEMbI XUMHUYECKUX
AIIEMEHTOB (Melb, IUHK, MUMAH, XPOM, HCeNe30, HUKEIb, NAAMUHA).

CrutaBbl METAJIIIOB.

OKcuapl ¥ THAPOKCUIBI METAJUIOB.

JdemoncTpanuu. O3HakoMJIeHHME C O0O0pa3laMd METauIOoB M WX COCIUHCHUH.
B3auMonenicTBre MIeIOYHBIX U MISIOYHO3EMENBHBIX METAJUIOB ¢ BOAON. B3auMonencTeue Meau
C KHUCJIOpOJOM U cepoil. Dmektponu3 pactBopa xmopumaa menud (Il). OneiTel mo koppo3um
METAJJIOB U 3aIlUTE OT HEe.

JlaGopaTropHble onbIThbl.B3auMojeiicTBuE IIMHKA M JKeje3a C pacTBOpamMu KHUCIOT U
mienoyeid. 3HaKOMCTBO C 00pa3IiaMy METaUIOB U UX pyaaMHu (padoTa ¢ KOJJICKIIUSIMH).

Pacyernbie 3agaum.PacyeTsl MO0 XMMHYECKMM YPaBHEHHUSM, CBSI3aHHBIE C MacCOBOM
JI0JIEW BBIXO/1a MTPOJIYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOIO

IIpakTuyeckas padora. Pemenue 3xkcnepuMeHTAIbHBIX 32724 10 TeMe «MeTan).

Tema 7. Hemerananbl (10 yacoB)

0O0630p cBoiicTB HeMeTAIOB. OKHCINUTEILHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA THITMYHBIX
HeMmeTauioB. OKcHABl HEMETAUNIOB M KUCIOPOJOCOACpIKAlllMe KUCIOTh. BogoponHbie
COEJIMHEHUS] HEMETAJLJIOB.

Jemoncrpanun.O6pasupl  HemeramioB.  OOpas3ibl  OKCHAOB  HEMETAIIOB |
KHCTopoAcoAepkamux KucinoT. ['operue cepsl, pochopa, xkeneza, Maraus B KHCIOPOIe.

JlabopaTopHble ONbITHI. 3HAKOMCTBO ¢ OOpa3laMu HEMETaUIOB U UX MPUPOIHBIMH
coenuHeHUsIMH (paboTa ¢ KOJUIeKIHsIMH ). Pacio3HaBaHue XJIOPUIIOB, Cyab(haToB, KapOOHATOB.

I'eneTnyeckasi CBSI3b HEOPraHUUECKUX U OPTaHUYECKUX BEIIECTB.

IIpakTuyeckass padora. Pemenue 3KCHepUMEHTAJBHBIX 3aJa4 MO0 TeMe
«HemeTanab».

Tema 8. XuMus u :ku3Hb. (54.)



XuMHUs B MOPOMBIIIJIEHHOCTUA. [IpUHIMIBI XMMHYECKOTO MPOU3BOJCTBA. XUMHUKO-
TEXHOJOTMYECKHUE MPUHIUIIBI TPOMBILIJIEHHOTO MOJIy4eHUsI MeTauioB. [Ipon3BOACTBO 4yryHa.
[Ipon3BOACTBO CTANIHN.

XuMmus B ObITy. XUMHUYECKAs! IPOMBIIIIICHHOCTh M OKPYXKAroIIas cpesa.

IIpakTukyM 7 4). PemeHne sKCnepyuMEHTaNbHBIX 3a/1a4 110 HEOPraHMYECKOW XWMMWH;
pELIEHHE SKCIEPUMEHTANBHBIX 3a/ad MO0 OPraHMYECKOM XHWMHH; PEIICHUE IPAKTUYECKUX
pacyeTHBIX 3aJ1a4; MOJIy4eHHE, COOMpPaHNE U PACIIO3HABAHKE Ia30B.

KanennapHo-reMaTuyecKui nJiaH mo yueOHoMy npeaMery
«Xumusn» (11 kaacc) Pyasutuc I'.E., ®eabaman @.T.
Ha 2022-2023 yueOnbIii Tof

Ne Ha3sBaHue Tembl ypoka Ko ITo dakr
4acoB | ILUIAHY

TeopeTruyeckne 0CHOBBI 001IIEI XUMHHU
Tema 1. BaxkHelinne xXuMuuyeckue MOHSITHS ¥ 3aKOHBI (8 yacoB)

1 ATtoM. XuMnueckuii 3ieMeHT. 130TONEL.
[ToBTOpenue npoiaeHHoro B 10 KiI.

2 Bxoanasi koHTposIbHas padora Nel

3 3aKOH COXpaHEHUsI MacChl M SHEPTUH B XUMHUH

4 [Tepuonnueckuii 3akoH. PactipenienieHue 31€KTPOHOB B
aTOMax 3JIEMEHTOB MaJIbIX MIEPUOJIOB.

5 Pacnipenenenune 3meKTpOHOB B aToMax OOJIBIIUX TIEPUOJIOB

6 [Tonoxenue B ITCXD Bogopoaa, JTaHTaHOUIOB,
AKTUHOMJIOB MCKYCCTBEHHO TOJIYYCHHBIX 3JIEMEHTOB

7 BanenTHOCTS M BaJICHTHBIC BO3MOKHOCTH aTOMOB
8 Hepnozmqecxoe HU3MCHCHHE BAJICHTHOCTU U paJuyCOB
aTOMOB.

Tema 2. CTtpoenne BemectBa (7 4acoB)

9 OCHOBHBIC BHbI xumMu4deckol cBsa3u MonHas u
KOBAJICHTHAsA CBA3b

10 | CocraBieHue 3MEKTPOHHBIX (POPMYIT BELIECTB C
KOBAJICHTHOM CBSI3BIO

11 | Merannunueckas cBa3b. BoopoaHast cBs3b.

12 | IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKY

13 | Crpoenue kpucraioB. Kpucramiuyeckue pemeTkH.

14 | IlpuunHBl MHOrOOOpa3us BEIIECTB

15 | Kourpoasnas pagora Ne2 no temam «Baskneiimme

XHUMHYECCKHUE NTOHATHUA U 3AaKOHBD», «CTpOQHI/Ie




BEIIECTBA»

Tema 3. XumMnueckue peakuuu (7 4acos)

16 | Kiaccudukanus XuMUYECKUX pEaKIfii
17 Krnaccudukarus XUMHYECKUX peaKIni
18 CKOpOCTh XUMUYECKUX PEAKITHI
19 | Ckopoctb xuMHuuecKux peakiuii. Kunernaeckoe
YpaBHEHHE PEAKITUH.
20 | Karanmm3
21 | XuMu9ecKoe paBHOBECHE U CIIOCOOBI €T0 CMEIICHHUS
22 Ypok-0000111eHrE TI0 TeMe «XUMHUYECKUE PEaKITHI
Tema 4. PacTtBopsbl (7 4acoB)
23 | lucnepcHbIE CHCTEMBI
24 | CriocoObI BRIpa)KEHHS KOHIICHTPAIIUMU PACTBOPOB
25 | Pemenue 3a1au Ha IPUTOTOBJICHHE PACTBOPA
ONPEACICHHON MOJISIPHOM KOHIICHTpauu
26 | IIpakTuueckasi padora Nel [IpuroroBjienne pacTBopa ¢
3aJaHHOM MOJISIPHOM KOHUEHTPauuei
27 DIIEKTPOJIMTHYECKAs AUcconuanus. BoaopoaHbii
MOKa3areJb.
28 Peaxkiuu moHHOrO 0OMEHaA
29 | 'maponu3 opraHM4ecKUX U HEOPraHUYECKUX COeTUMHEHUI
Tema «ieKTpoXuMHYecKHe peakium»(S 4acoB)
30 | XuMHUYECKHE UCTOYHUKH TOKa
31 | Psaa cranAapTHBIX 3JEKTPOJHBIX MOTEHIINAIOB
32 | Koppo3us MeTasioB U €€ MpeynpexIeHue
33 | Dnekrponus
34 | UroroBasi KOoHTpoabHas padora Ne3 3a | moayroaue mo
pasneny «Teopernyeckune 0CHOBbI XUMHUM)
Tema 6. MeTasubl. (12 yacoB)
35 | OOmiast xapakTepUCTHKA METAJIIOB




36

0O030p METAITMYECKUX DJIEMEHTOB A-TPyIII

37 | OOmwmii 0630p METAIUIMYECKUX 1eMeHTOB b-rpymm

38 | Menn

39 | Huuk

40 | TutaH u Xpom

41 Kemne3o, HUKEIb, INIaTHHA

42 | CrutaBbl METAJIOB

43 OKcHIbl ¥ THAPOKCUIBI METAIIJIOB

44 | lIpakTuueckas padora Ne2 Pemenue
JKCNepUMEHTAJIbHBIX 337124 10 TeMme «MeTalibDy

45 | Pemenue 3a1au

46 | KonTposbHasi padora Ned mo teme «MeTamibhy

Tema 7. «<Hemerauiab» (10 yacos)

47 | O6G30p HEMETAJIOB

48 | CpoiicTBa U MPUMEHEHNE BAKHEUIITUX HEMETAIIIOB

49 | CpoiicTBa U MPUMEHEHNE BAKHEUIITUX HEMETAIIOB

50 | OGmras xapakTepuCTUKa OKCHIOB HEMETAIJIOB U
KHCIIOPOA0COIEPKALINX KUCTIOT

51 | OkuciuTenbHBIC CBOMCTBA a30THOM U CEPHOU KHUCIOT

52 | CepHas KHCIIOTa U a30THAsI KUCIOTHI. VX mpuMeHeHue.

53 | BonopoaHbie coeAMHEHNUS HEMETAIIOB

54 | 'eneTnueckas CBSI3b HEOPraHUYECKUX U OPTaHHUUECKUX
BEIIECTB

55 | IpakTnyeckas padora Ne3. Pemenue
IKCIEPUMEHTAIBLHBIX 327124 0 TeMe «HemeTanibny

56 | Kontpounnas padora Ne 5 mo reme «Hemeranab»

Tema 8 Xumus u sku3Hb (S yacoB)

57 | Xumusi B MPOMBIIIIEHHOCTHU. [IpUHIIUTIBI TPOMBIIIIIIEHHOTO
MIPOU3BOJICTBA

58 | X¥MHKO-TEXHOJIOTHUECKHUE TPUHIIUITBI IIPOMBIIILIEHHOTO




nostyueHusi MetayioB.l[pou3BoacTBO UyryHa.

59 | IIpou3BojacTBO cTamM

60 | Xumwus B ObITY

61 | Xummueckasi MPOMBIIUIEHHOCTh M OKPY’Kalomias cpeaa

Tema 9 «IIpakTukym. O0001IEHH E»

62 | [IP/P Ne4 Pemienue 3kcnepuMeHTANIBHBIX 32124 10
HEOPraHu4ecKoil XUMHH

63 | [IP/P Ne 5 Pemenune 3KcniepuMeHTAIbHBIX 32/124 1O
OpPraHuvYecKoi XUuMHH

64 | IIP/P Ne6 Pemenne npakTHYeCKUX PACYETHBIX 3a1a4

65 | UToroBasi KOHTpoLHAs1 padoTa Ne6

66 | AHanu3 KOHTPOJIBHOH paboThl. O0OOIICHNE TPOHICHHOTO

Marepuaa

Htoro: 66 4acoB, KOHTPOJIBHBIX pabOT-6, MPAKTHYECKUX padboT-b.
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