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IosicHuTeABLHAS 3aNIMCKA
Hacrosimast pabouast mporpaMMa Io TaTapcKoMy sI3BIKY s 11 kimacca cocTaBieHa Ha

OCITOBgeaepaHBHLIﬁ 3akoH OT 29.12.2012 Ne 273-®@3 «OO0 o6pazoBanuu B Poccutickoi

@enepanuny (Hanee — 3akoH 006 0Opa3oBaHUN); -
pd)eﬂepanLHHﬁ TOCYJapCTBEHHBII 00pa3oBaTENbHBIM CTAaHAApPT cpez[HeroN oflu;ero
; B
oOpa3oBaHusl, YTBEPXKICHHBIA TMpHKazoM MHUHOOpHAYKH P(iczcmzl or 17.05.2012 Ne .
mot 11.12.2020 Ne 712;
enaknuu npukaza MunobpHayku Poccu
T - mpukaz Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepknenuu [lopsixa
OpraHM3alMi ¥  OCYIIECTBICHHS  O0pa3OBaTeNbHOH  NEATETBRHOCTH IO OCHgBHBIM
o0meobpa3zoBaTeIbHEIM IIporpaMMaM — 0Opa30BaTelbHBIM IIporpaMMaM HadajlbHOro OOIIETo,
HUS»;
OCHOBHOT'0 OOIIIETO U CPEeIHErO 00IIEro 00pa3oBa :
- TIOCTAHOBJICHHE | JTABHOTO TOCyIapCTBEHHOTO caHuTapHOTro Bpaya PO ot 28.09.2020 Ne 28
«O06 ytBepkaeHun caHutapHbx mpaBuin CII 2.4.3648-20 «CaHHTapHo-3HHneMHonoquec§He
TpeOOBaHUS K OpraHW3aIMsIM BOCIUTAHHS U OOyUEHHs, OTAbIXa M O3JOPOBICHUS IETEH H

ny,
MOJ-I?_II;ZI;% Musnnpocenierust Poccun ot 20.05.2020 Ne 254 «O6 yTBepxaIeHHH (PeaepaJbHOro

nepeuHss y4eOHWKOB, JONYIIEHHBIX K HCIIOIB30BAaHUIO IIpH peannsa:;:r : Hl\é(gg;{rnox
TOCYIapCTBEHHYIO  aKKpEeIuUTanmuio 0Opa30BaTeNbHBIX I[IPOrpaMM  Hadal eCTBmIOHIHMP;
OCHOBHOT'O OOIIEro, cpemHero oO0mero o0pa3oBaHUSI OPraHU3ALUSMH, OCYII s i
00pa3zoBaTeNbHYIO IESTEIBHOCTEY) (C HM3MEHEHMsAMH, NpHKa3 MUHIIpOCBEMIEHN

23.12.2020 Ne 766); 2o
- Ycraa MBOY «KapbeBckast ».
- I[Iporpammst o xumuu 11 kinacc O.C. I'abpuenss. / Mocksa, poda, 2013r.

OcHoBHas ujest nporpaMmeL.
Metononoruueckoit ocHoBoii [TOCTPOCHUS Y4EOHOIO COAEPXKAHHA Kypca XHMUH
0a30BOTO YPOBHS M CpeHeEdt MIKOEL JIBUIIACH UNIES HHTETPUPOBAHHOTO Kypca.

Ileppast mporpammsl kypca — sr0 BHYTPUIIPCIIMETHASL MHTETpamusi  y4eOHOlM

AUCHUUIUIMHBL «Xumus». Unes Takoii MHICTDAMH  TUKTYeT CIEAYIOIIYI) O0YepegHOCTD

H3YICHHA pasAenoB XUMuK: BHavaie, B 10 kiacce, M3y4acTCsl OpraHuvecKas XUMHS, a 3aTeM,
B 11 kumacce, - oOmas xummus.

Kpome Toro, nsyuenne B 11 xnacce ocros o0IIeH XUMUK TO3BONISLET chopMupOBaTE y
BBITYCKHHUKOB CPEHEH LIKOJIBI IPEACTABICHAE O XHMUH KAk O LEJIOCTHOM HayKe, II0Ka3aTh
CIUHCTBO €€ MOHATHH, 3aKOHOB U TCOPUH, YHUBEPCANIBHOCTh H MPUMEHHMOCTD HX KaK JUIst
HCOPTraHWYECKOH, TaK U ISl OPTaHUIECKOH XML

Bropas nnes mporpammsr - sto MEKIPEIMETHAS CCTECTBEHHOHAYYHAs HHTETpaImus,
TO3BOJIAIOIAs Ha XHMHMYECKOH 0a3ze OOBENHHHTH 3HAHWS qu3uxm, xumum, reorpadum,
OKOJIOTMH B €IMHOE IIOHWMAaHHE eCTECTBEHHOTO MHDpa, T.€. CHOPMHPOBATH LETOCTHYIO
CCTCCTBCHHOHAYYHYI0 KapTUHY MHPA. JTO MO3BOJIAT CTApUICKIIACCHUKAM OCO3HATH TO, YTO
0€3 3HaHHUS OCHOB XUMHUH BOCIIPHATHE OKPYKAKOIIETO MUpPa 6YIeT HEeTOIHbIM U YIIEpOHBIM,
4 JIONH, HE MOMyYMBLINE TaKMX 3HAHWH, MOTYT HEOCO3HAHHO CTATE OMMACHBIMHU JIJIsT 3TOTO
MUpPa, TaK Kak XUMHYECKH HETPAMOTHOE OOpalieHHe ¢ BCIICCTBAMM, MaTEpHaIaMU U
IIPOIIECCAMH I'PO3UT HEMAJIBIMU OeTaM.

Tpetsa unest mporpammsr — 310 HHTCTPAIMA XUMAIECKUX 3HAHUH C TYMaHHTAPHBIMHU
AUCHHIIHHAME: HCTOPUEH, TUTEpPaTypoii, MHUPOBOH XYI0XKECTBEHHOM KYyJbTYpo#l. A 370, B
CBOIO O4€pelb, IO3BOIAET CPEACTBAMH Y4eGHOTO [IpCAMETa IIOKa3aTh POJIb XUMUU B
HCXMMHYECKOH cdepe 4YenoBeyeckoi ACATCILHOCTH, T.€. IOJHOCTBIO COOTBETCTBYET
TYMaHM3alii ¥ TYMaHUTAPU3ALNE 00ydCHHS.

HHannas nporpamma pexycMatpuBaeTr GopMHUpPOBAHKE Y 00 yUaiOmHIXCs ob1meyueOHbIX



YMEHHH U HaBBIKOB, YHUBEPCATBHBIX CIOCOGOB AESITENBHOCTH 1 KIIFOUYEBBIX KOMIIETEHIIMIH. B
9TOM HaNPABJICHUU MPUOPUTETAMH JIs Y4eOHOTro mpenMera «Xumusy B CTapiley MmKoje Ha
0a30BOM ypoBHe ABIAIOTCS:

ACATEILHOCTD (OT HOCTAHOBKH LEJH 110 MOy CHUS M OLCHKU PE3yIIbTaTa);

-~OIPENETICHUE CYIIIHOCTHBIX XapaKTCPUCTHK H3Y9aeMOro 00beKTa;

"YMEHHC Da3BEPHYTO 06OCHOBEIBATE CYANICHUA, JaBaTh  OIpeneNeHHs, MIPUBOIUTE
JOKa3aTeIhCTBa,

IICpeaayn, cucremaTuzanuu MH(OpMaLum, co3manus Gas AGHHDIX, TIPE3CHTALUU PE3YIIbTATOR
[IO3HABATENIbHOM U PAKTHYECKOL] AESATENBHOCTH.
Iporpamma o6meit xuvuu 11 kmacca HAllpaBJIEH Ha pEIICHUE 3agaun UHTETpaIiu

3aKOHOMCpHOCT5[M OPOTCKAHUSA XMUMHUYECKUX peaknuit MEXIYy HUMHU.
3H3‘II/IT€JIBH06 MCECTO B COOCpxaHuU IIporpaMMmel OTBOIUTCS XI/IMI/I‘IGCKOMY

MIPOU3BOACTRBE.

Jloruka u CTPYKTYPHPOBAHHE TIPOrpaMMEI TIO3BOJIAIOT B IOJIHOM Mepe UCIONB30BATE B
00y4YeHuH Joruyeckue ONCpAallMK MBINUICHHS: aHAIU3 U CHHTE3, CpaBHEHUE U aHAJIOTHIO,
CHCTEMATH3aLMIO U 0000IIeH e,

Iean n 3anaun, peliaemMere npu peasimsauun pagoueii NPpOrpamMmel ¢ yyerom
oco0eHHoCTelH peruona, odpa3oBaTeaLHOro YUpexaenus, kiacca.

ITporpamma OPUCHTUDOBAHA HA IIOBBILEHHE KAYECTBA 00pa3oBaHus, OGHOBIeHHE ero
CONCPXKAHUA U CTPYKTYPHI Ha OCHOBE CIOXHUBIIAXCS B IIKOJIE MTO3MTHBHEIX TPaguIui u
COBPEMCHHBIX MENATOTUYECKUX TEXHOJOIHIL. Hansble  TexnOMOrMN HAalpaBJICHEl Ha
(GopmupoBanue COLMATBHO-aKTUBHOM, TBOPYECKOH IrMuHOGTH BBIITYCKHUKA  IIIKOJBI,
obecneuenre o6yuenms u BOCIIUTaHHUS NI yCIICIIHON COMUAbHO alanTalnuu K pearbHbIM
YCIOBHSIM >KU3HU

B ycnoBusx cranopmenus BAPMATUBHOTO 00pa3oBaHus u myis peannsanuu naHHOM paGoueit
TIPOTPAMMBI [NIABHBIMY IPHHIIMIIAMH CTAHOBSITCS:

- ODHCHTalMs B NEPBYIO ouepens Ha 0COoOeHHOCTH pebenka (KaKk mcuxwyeckue, Tak u
(usuyeckue),



TPaXTAHCTBEHHOCTH U M00BU K Ponume)

- MHHIMBUAYaIn3anus, 1uddepeHumranns 1 MoGMIbHOCTE 00pa3oBaTeNBHOr0 NPOCTPAHCTRA
(B mosioKeH 06wIen0CTyIHbIH XapakTep 00pa30BaHMs B COOTBETCTBHH C UHIUBUYAJIBHO-
BO3PACTHBIMU ~ OCOOEHHOCTAMH  pebeHKa, mubdepeHIMannei IIOCTPOEHUS  y4eOHO-
BOCIIMTATCIIEHOTO NPOLECCa ¥ Pa3HOYPOBHEBOH 06pa30BaTe bHOIN TOATOTOBKOM yJaIerocs)
- Pa3BHUBAIOLIUN, IEATEIbHOCTHBIN XapakTep 00pa3oBaHus (pa3sBHTHE IHYHOCTH pebenka
NIPOUCXOMUT B  NPONECCe CHENUANbHO  OPraHH30BAHHOM Y4e0HO-IT03HABATEIHHOM
ACATCIILHOCTH, B XOI€ KOTOPOM yJaIIuiics 0CBaUBAET He TOIBKO 3HAHMS, YMEHUS, HaBBIKH, HO
U TIPHOOPETAET OMBIT UX CAMOCTOATEILHOLO ROOBIBAHMA M HPUMEHEHHS KaK OCHOBHOIO
NPUHIAIA XUA3HEAEATETEHOCTH)

- JACMOKpatusamus o0pa3oBaHHsA IIpeIIoNaraeT ¢GopmupoBanne uHOM, OTIMUHON OT
aBTOPUTAPHOM KYJILTYPEI II€aTOTHYECKIX B3aHMOOTHOIICHHH, B OCHOBY KOTOPBIX ITOJIOKEHA
CHCTCMA COTPYJHMYECTBA B3POCIOTO U PEGEHKA, BOCIIHTATEN, YUUTENS U aMUHHCTPALUU
00pa30BaTENBHOrO YUPEIKICHHUS,

OcroBHbIe Hen n3ydyenus kypea xumuu B 11 kiracce:

- OCBOCHHUEC 3HAHUNM O XMMHMYECKOW COCTABISIOIICH CCTCCTBCHHOHAYYHON KapTHHBI MUpa,
BAKHCHIIMX XMMHYECKUX MOHATHAX, 32KOHAX U TEOPUSIX; :

- OBJIAZICHIE YMCHUAMHU IPUMEHATD MOIYYEHHBIE 3HAHUS IS 06'DsCHEHMS Pa3sHO00Opa3HEBIX
XUMHUYCCKUX SBICHHNA M CBOWCTB BEILECTB, OLIEHKU PO XUMHMHU B Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTHH U TIONYYEHHN HOBBIX MaTECPHUAJIOB;

- OBJANICHHC YMCHHAMH HAONIONATh XHMHYECKHE SBIICHUS, IIPOBOAUTL XUMHYECKHU
SKCTIICPUMCHT, IIPOM3BOAMTE PACYETEI HA OCHOBE XUMUYECKUX (hopMyn BewecTs u ypaBHeHuit
XUMHYCCKUX PEAKLMH C Yy9aCTHEM OpPraHHYECKHX BEIIECTB; OOOCHOBEIBATE MECTO M POJIb
XMMHUYCCKUX 3HAHUM II0 OPraHUYECKOW XHUMUU B IPaKTUYECKON NEATENLHOCTH JIOMEH,
Pa3BUTHH COBPEMEHHBIX TEXHONOTHH (MEIHIIHHA, OnorexHo0rMY, Ouoxumus);

- Pa3BUTHE [I03HABATE/IbHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX H TBOPYECKHUX CIIOCOOHOCTEN B
TIpOLECCe NPOBEACHUA XHMHYECKOIO OSKCIEPUMEHTA, CaMOCTOSTEILHOIO IpuoOpeTeH s
3HaHUH B COOTBETCTBUH ¢ BOSHUKIIUMH 5KH3HEHHLIMH OTPEOHOCTAMH.

- BOCIIUTaHUE YOSIKICHHOCTH B MO3UTUBHO PO XHMWH B )KU3HU COBPEMEHHOT'0 00LIECTBa,
HEOOXOAMMOCTH XMMHYECKH TPAMOTHOTO OTHOLICHUS K CBOEMY 3JIOPOBEBIO M OKPYIKaIOLIEH
cpene;

- TPUMCHCHHE MOYYECHHBIX 3HAHUN U YMEHHUHN 171 6€30IacHOr0 HCIOMb30BAHMS BEILECTB U
MaTepHaNoB B OBITY, CEILCKOM XO3SHCTBE U Ha IIPOU3BOACTBE, PCIICHUSA IPAKTUYECKUX 3a1aY
B MOBCCAHEBHOM XKHU3HH, TIPETYIPEKICHHS SBICHHU, HaHOCAIINX BPeX 3M0POBLIO YETOBEKA U
OKpYXarolieil cpefe.

3ajaun JaHHOW MPOTPAMMEL:

- IIPUBHUTEL TO3HABATENbHEI MHTEPEC K HOBOMY IS VUECHHKOB IPEIMETy Yepe3 CHUCTEMY
Pa3Ho00OpasHEIX MO YopMe YPOKOB H3ydeHHS HOBOI'O Marepuana, 1abopaTopHble paGoThI,
HECTaHIapTHbBIEC YPOKU KOHTPOJIS 3HAHUIA;

- CO3nMaBaTh yCnoOBUA A (DOPMHPOBAHHS Y ydaIImXcs IIPEIMETHOM U y4eOHO-
HCCIIEN0BATCIECKON KOMIIETEHTHOCTEN: \

- O00CCIEYHTE YCBOCHME YYAIMMHUCA 3HAHHH OCHOR XUMUH: BKHEHININX TOHATHI,
XUMHYECKUX 3aKOHOB M T€OPHHA, JOCTYIHBIX 0000MIEHHIT MHUPOBO33PEHYECCKOTO XapakTepa B
COOTBETCTBUM CO CTAHIAPTOM XUMUYECKOr0 0OPa30BaHUS;

- CIIOCOOCTBOBATE (POPMUPOBAHHMIO Y IIKOIBLHUKOB MPEAMETHBIX YMEHUN W HABBIKOB: YMEHHSA



paboTaTh ¢ XUMHUYECKUM 000pynOBaHMEM, HAGTIOIATE U OIMMCHIBATD XUMUUCCKIE SBJICHUS,

CPABHMBATD UX, CTABUTh HECII0XKHBIE XUMUYCCKHE OMBITEI, BECTH HAGIEOICHMS 9Yepe3 CUCTEMY
71a00PaTOPHEIX, IPAKTHIECKHUX PAGOT;

- TIPUBUTHE yYICHWKAM HABBIKOB CaMOCTOSATENBHON pPabGOTHI ¢ MOMOIHHTEILHOM y4eOHOM,
HAYYHOH, HAYIHO- TIOMYNAPHOM JIUTEPATYPOH O NPEIMETY, C DJICKTPOHHBIMH PECYPCAMHU.

- Bocriuranue y6ex1EHHOCTH B TO3UTHBHOI PO XUMHUH B XKU3HU COBPEMEHHOTO OOIIECTBa,
HEOOXOJIMMOCTH XUMUYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M OKPYIKAIOIIEH
cpene

- B mpomecce oBnaenns XUMIYSCKIMY 3HAHIAMH 1 YMEHUAMU YYaIUECs JOJDKHEI OCO3HATH
OYEBMIHBIH (akT: XUMHUs He Golee omacHa, YeM IHOGast Apyras Hayka, - OIIacHO ee
HCTIOHMMaHHE WM TIPEHEOPEeXKCHUE 3aKOHAMH, YTO BENET K CO3NAHMIO 3KOIOIHYECKI
HCTIOJHOLCHHRBIX TEXHOIIOTHI M NPOU3BOACTB; ONACHO CO3HATENBHOE HCIIONE30BAHME
AOCTIDKCHUM XUMHUYECKOM HAYKU M XUMUYECKOI IIPOMBIIIICHHOCTH BO BPE[] YCIOBEKY.

Obmast xapakTepucTuka Kypea xumun B 11 kiaacce:

IIporpamma mo xumun 11 kTacca MPOXOMKAET 03HAKOMIICHHE YYalUXCs C OpraHU4ecKOi
XUMHCH, a TaKKe MPENNoIaraeTt NIOCICAOBATEIBHYI0 CUCTEMATH3ALMIO, 0000IIEHNE U
YIyOleHue 3HaHWM O BaXHEHIIMX XUMHYECKHX MOHATHIX M 3aKOHaX, IEPUOAHYECKOM
SaKOHE M TCPUOANYECKOH CHCTEME XHMHYECKHX 3IIEMEHTOB, CTPOEHUU BEILECTBA,
XUMUIECKUX PEAKIUMsX, METAIIAX U HEMETAIUIAX, CBA3M OPTAHUYECKUX U HEOpPraHUYEeCKUX
BELIECTB.

IIporpamMma mpeacraBieHa Tpemst CHCTEMAMM 3HAHMUIL:

1. Ctpoenme atoma, koTopas 3aBepmaercs TIOBTOpeHHEeM U 0606uieHueM [leprommaeckoro
3aKOHa W IlepmoandYecKoil CHCTEMBI XUMMYECKHX SIIEMEHTOB .M. Menneneesa B cBete
CTPOEHHUS aTOMOB Ha HOBOM KOHIIEHT]E. _
2. CtpoeHue BellecTBa, KOTOpas 3aBepPLIAETCS IIOBTOPEHHEM U 0000IIEeHneM COBPEMEHHOM
TCOpHH CTPOCHNS XUMHYECKUX BEIIECTB HA HOBOM KOHIIEHTpE

3. XuMHYECKHE peakuuW, KOTOpas MOCBANICHA PacCMOTPEHUIO OOLIMX IIPUEMOB
KNacCHQUKALMK U 3aKOHOMEPHOCTEH TNPOTEKAHWUS XUMHUECKIX peakiuii ¢ ydacTHeM
OPTaHWYEeCKUX U HEOPTAaHUYECKUX BEIECTB.

4. BemecTBa u ux cBOiicTBa, rie paccMaTpuBarOTCs Haubonee oOIIMe CBOHCTBA KIACCOB
OPTAHMICCKUX 1 HOOPraHAIECKHUX BEICCTB: KUCIOT, OCHOBAHHH, aM(pOTEPHBIX COETHHEHHI.
Takum obpasom, B Heit 06o06maercs MaTepual TPEABIAYIHMX TeM. TeMa 3aBepmraeTcs
M3yYCHHEM HAMOOIEe METONMYECKH CIOKHOTO MATEepHalla, MOCBAIICHHOTO [eHETHIECKON
CBA3H MEXIY KIIacCaMH OPTaHWYECKUX M HEOPTaHMYECKUX BEIIECTB.

lloMuMo OCHOB Hayku, B comepikauue IPEAMETa XHMHH BKIIOYCH psJ CBEICHHIA
3aHUMATeJILHOTO, HCTOPHYECKOTO, MPHKIAIHOTO XapaKTepa, COAEHCTBYIOMIMX MOTHBALIHH
YHICHIA, DA3BUTHIO TIO3HABATENBHEIX MHTEPECOB WM PELICHWIO APYTHX 32134 BOCIHTAHHSA
JTUYHOCTH.

B nporpamme peanmu3oBaHEI cieyronine HanpasieHus:

% TyMaHH3alluu COACPIKAHUS U IIPOLECCA €r0 YCBOCHHS,

. 9KOJIOTH3aliU Kypca XUMUHU;

- UHTETPaus 3HaHUM U YMCHHIA;

. HOC/ICIOBATEILHOTO PA3BUTHA U YCIIOKHEHUS y4eOHOTO MaTepuana M CIoco6OB ero

U3YYCHHSI.



Onucanne MecTa yueonoro npeamera «Xumus 11xinacc. bazoBblil ypoBeHb» B y4eOHOM
IJIaHe.

B cooTBeTCTBHHM ¢ yueOHBIM IIJITAHOM IITKOJIBI Ha U3ydeHHe XuMuH B 11 ki1. oTBoauTCA 1 4. B

HEJIEJI0, B TeUSHUE OJHOTO yuebHoro roja (34 4).

OnucaHue NEHHOCTHBIX OPHMEHTHPOB CO/Iep:KaHUS y4eOHOro mpeaMera:

B kauecTBe IIEHHOCTHBIX OPHUCHTHPOB XHMHUYECKOTO 0Opa3oBaHUSA BBICTYNAOT
00BEKTHI, U3yUaeMble B Kypce XMMHUHU, K KOTOPBIM y ydamuxcs (GopMUpyeTcsl IEHHOCTHOE
oTHoIIeHKE. [Ipu 3TOM BeAYIIYIO POJIb UTPAIOT ITO3HABATENbHBIE [ICHHOCTH, TaK KaK JaHHBIHA
YUeOHBIH TpeaIMEeT BXOIUT B IPYHILy NPEAMETOB IIO3HABATEIBHOIO IMKJIA, IIaBHAs LENb
KOTOPBIX 32KIII0YAETCS B U3YUCHUH IIPUPOJIBL.

OCHOBY ITO3HABATEIbHBIX LICHHOCTEH COCTABIIAIOT HAYYHBIC 3HAHMS, HAYYHbIC METO/bI
MO3HAHUS, & [ICHHOCTHBIE OpPHEHTAlllH, (OPMUPYEMBIE y y4alIUXCs B IPOLIECCE M3YYEHUS
XUMWH, TIPOSIBIISIFOTCS
* B MPU3HAHUY [[EHHOCTH HAYYHOTO 3HAHMUS, €r0 IPAKTUIECKON 3HAYUMOCTH, JIOCTOBEPHOCTH,
* B IOHMMAaHHUH ICHHOCTHU XUMUYECKUX METOJIOB UCCIEIOBAHUA KUBOU U HEXKUBOU IIPUPOIEI,
* B IOHMMAaHHH CJI0KHOCTU U IPOTUBOPEYHBOCTH CaMOI'0 IIPOLECCa IIO3HAHUSA KaK H3BEYHOI'0
CTPEMJICHUS K HCTHHE.

B kauecTBE 00BEKTOB IICHHOCTEH Tpy/Aa ¥ ObITa BEICTYNAIOT TBOPYECKAs CO3UIATEIILHAS
IEATSIIBHOCT, 3JO0POBEI 00pa3 >KM3HU, a IICHHOCTHBIE OpPUEHTAllMHM COLEpPKaHUA Kypca
XAMHUHU MOTYT PacCMaTpUBATHCS Kak (POpMUPOBAHUE:!

* YBaXXUTEJILHOTO OTHOIIEHUS K TBOPYECKON CO3HIATENILHON AEATEIBbHOCTH,

* IOHUMAaHHUs HEOOXOIUMOCTH 340POBOT0 00pa3a KU3HH;

* IOTPEOHOCTH B 0€3yCIOBHOM BBITIOJTHEHUH MPaBHJI 0€30I1aCHOTO MCIIOIB30BAHMUS BEIICCTB B
MMOBCEIHEBHOM XU3HU,

* CO3HATEIBHOTO BEIOOpA Oyayle mpodeccuoHaNbHON AEATEIBHOCTH.

Kypc xuMuu 00JagaeT BO3MOXXHOCTAMH i1 (HOPMHMPOBAaHUA KOMMYHMKATHBHBIX
LEHHOCTEHN, OCHOBY KOTOPBIX COCTABJISIOT IIPOIIECC OOLIEHNS, TPAMOTHAS peYb, 8 LIEHHOCTHEIE
OpPHUEHTAIMH HANPABJICHBI HA BOCIIUTAHUE Y YYAIIUXCS:

* IPABUJILHOTO UCIIOIB30BAHUS XUMUYECKON TEPMUHOIOIUU U CUMBOJIUKH;
* TOTPeOHOCTH BECTH JIUAJIOT, BHICIYIINBATh MHEHHUE OIIIOHEHTA, y4acTBOBATh B TUCKYCCHH;
* CITIOCOOHOCTH OTKPBITO BBHICKA3BIBaTh U apr'yMEHTUPOBAHHO OTCTAMBATEL CBOIO TOYKY 3PCHHUS

JIMYHOCTHBIE, MeTanpeaIMeTHLIEH MPeIMETHbIE pPe3VJbTaThl 0CBOECHHS Kypca
xumuu B 11 Kiacce.

Pe3yabTaThl H3yUeHHs y4eOHOro npeamera:

JINYHOCTHEBIE Pe3yJIbTAThI:

v c(OPMHUPOBAHHOCTh ITO3HABATEIBHBIX MHTEPECOB, MHTEIIEKTYAbHBIX U TBOPUYECKUX
CIOoCcOOHOCTEH yualuxcs,

v (hopMHPOBAaHHE IIETOCTHOTO MHUPOBO33PEHUA, COOTBETCTBYIOIIEIO COBPEMCHHOMY
YPOBHIO Pa3BUTHs HAYKU U OOIIECTBEHHON IIPAKTUKH,

v IOHHMMaHHE B3aUMOCBS3U MEXIY €CTECTBCHHOHAYYHBIMU O0JIACTAMM IEATEILHOCTH
yejioBeKa (MEAUIUHON, XUMUEH Orotorueil, PU3NKON, TEXHOIOTHEH);

v yOEKIEHHOCTh B BO3MOXHOCTH TIO3HAHUS MPUPOJIbI ¥ HAIIPABICHHOM YIPABIICHUH, B
HEOOXOMMOCTH Pa3yMHOTO HCIIOIB30BAaHUS JIOCTIDKEHUN HAyKH M TEXHOJOTHMH I



JIaJTbHEUTITETO PAa3BUTHA YCIIOBECUECCKOTO 06IlI€CTBa, YBAXCHHUEC K JOCTUXKECHUAM YEJIIOBEYECTRA
B 00nacTu HAayKM U TCXHHUKH CaMOCTOSTEIbHOCTHL B HpI/IO6p€T€HI/II/I HOBBIX 3HAHUM 1

MPAKTHYECKUX YMEHUI; :
¥ TOTOBHOCTH K BBIOOPY JKH3HEHHOIO IyTH B COOTBETCTBHU C COOCTBEHHBIMHU
HMHTEpPEeCaMU U BO3MOXKHOCTSIMHU;
¥ MOTHBalysl 00pa3soBaTeNIBHON NEATENBHOCTH IIKOJLHUKOB HA OCHOBE JTHYHOCTHO-
OPUEHTHUPOBAHHOIO TI0JIX0/14;

¥ GOpMHUPOBAHKE [IEHHOCTHBIX OTHOWIEHHH APYT K APYTY, YIUTEIIO, aBTOPAM OTKPBITHI

1 M300peTennii, pesyapTaTamM 00ydeHus.
MeTtanpeaMeTHbIe pe3yJbLTATHI:

¥ OBI/ICHUE HABBIKAMU CAMOCTOSTENEHO OMPE/EISTh ETU CBOETO 00YUCHHS, CTABUTE
1 (GopMynHpoBaTh My cebs HOBBIE 3a7aud B yuS0e M MMO3HABATEIbHOMN JESATEIbHOCTH,
pasBUBaTb MOTHBBI M HMHTEPECHI CBOECM IO3HABATEIBHOM [ESTECILHOCTUA B obmactu
CCTECTBEHHBIX HAYK;

v’ IPUOOPETEHNE OTIBITA CAMOCTOATENLHOTO TIOMCKA, AHAIN3a | orbopa uHGOpPMaIUH C
MCIIOBb30BAHMEM DA3JIMYHBIX HUCTOYHMKOB M HOBBIX HH()OPMALMOHHBIX TEXHOJIOIHH I
PEUICHHUS [TO3HABATENbHBIX 3a/1a4;

¥ YMEHHE CO31aBaTh, IPUMCHATh U IPeoOpa3OBEIBATE XMMHUECKHE 3HAKHA U CHMBOJIBL,
MOJICTTH ¥ CXEMBI AJIS peIICHUs YI€OHbIX U [TO3HABATEIBHBIX 32024,

v (OopMHpOBaHME yMEHHN BOCIPHHHMATE, nepepabaTeiBaTh W HPENBABIATH
MHQOPMALMIO B CIOBECHOH, OOpa3HON, CHMBOIMYECKHX bopmax, aHaIM3MPOBATL U
TepepadaTeBaTh HOTYYCHHYIO HH(BOPMAIHIO B COOTBETCTBHY C IIOCTABICHHBIMU 3a/la4aMu.

¥ TIONY4YeHHE HAaBBIKA BBIJETEHHS OCHOBHOTO COMEPIKAHMS IIPOYUTAHHOTO TEKCTa,
YMEHHA BBIACIIATH KIHOYEBOH MaTepHali HABBIKOB 00pabOTKU CMBICIOBON HHMDOPMALMH B
BH/IC IPUHATBIX B XUMUYCCKON 00IacTH cXeM, Tabmnuil, rpaduKoB.

v IpUOOPETEHHE OIIBITA CAMOCTOATEIRHOIO TIONCKA, AHAIN3A U 0TO0pa nHGOpMAIUH C
HCIIOJIB30BAaHUEM Pa3IMYHBIX HCTOYHUKOB M HOBBIX MH()OPMAIMOHHBIX TEXHOJOTHH IS
PEUICHUS [TO3HaBaTEILHEIX 3a/1au;

Y PasBUTHE MOHOJIOTHYECKON M JIUANOTHYECKON PEUH, YMEHHS BBIPA’KATH CBOM MBICIIH
¥ CLIOCOOHOCTH BBICIYIINBATE COOECETHNKA, TOHUMATE €0 TOYKY 3pEHUsA, IPU3HABATEH [TPABO

APYroro 4ejI0BeKa Ha HHOE MHEHUE.
ITpenmeTHEbIe pe3yabTaThI:

1.B nosnagamensnoi cipepe:

. JlaBaTh ONPEEIICHNs U3yUYSCHHBIX IIOHATHUIH;

. OIMCATh NCMOHCTPAllMOHHBIE M  CaMOCTOATEIbHO TMPOBENCHHBIE XUMHYECKUE
OKCIIEPUMEHTEHI;

;. ONMCBIBATE U PA3NINIATh U3yICHHBIC KIACCHl HEOPTaHUUECKUX COSAUHEHHH, IPOCTHIE 1
CIIOXHBIC BEIICCTBA, XMMUYECKHE PEAKIUH;

. KJIACCU(DMIIMPOBATh U3yICHHbBIE OOBEKTHI U SBIICHHUS,

. ACTaTh BBIBOABI M YMO3AKNIOYCHHS M3 HAOIIONCHUN, HM3YYEHHBIX XUMHUYECKHX

SaKOHOMepHOCTeﬁ, IIPOTHO3HUPOBATH CBOWCTBaA HCHU3YUYCHHBIX BCIICCTB IO aHAJIOTUU CO
CBOMCTBAMH N3YUYCHHBIX,

. CTPYKTYpUPOBATh U3YYIEHHBIH MaTCpUal U XMMHUECKYI0 HH(POPMAIHUIO, OTYUCHHYO
U3 IPYTUX UCTOYHHUKOB;

. MOZAEIHPOBATE CTPOCHUE AaTOMOB OJJIEMCHTOB 1-3 NEPHONOB, CTPOEHHME HPOCTBIX
MOJIEKYIT;

2.B yennocmno — opuenmayuonnoi cohepe:
. aHaJIM3UpOBaTh W OUCHMBATH IOCIENCTBHA JUIL OKPYXKAIOIIeHd cpeasl OBITOBOM W



TIPOU3BOJICTBCHHOI IEATEIBHOCTH YEI0BEKA, CBA3AHHOM C nepepaboTKOI BEIECTR;
3. B mpyooeoii chepe:

. IIPOBOAMTE XUMHUYECKUH IKCIIEPUMEHT;
4. B cipepe bezonacnocmu scuznedesmenvrocmus:
. OKasbIBATh MICPBYIO IIOMOIIE P OTPABIEHMUSX, OKOTAX U APYIUX TpaBMax, CBSI3aHHBIX

C BCIIIECTBAMHU U JIa60p21TOpHBIM 060py110BaHI/I€M.

B pesyabTate uzyuenus yueGHoro npeamera «XuMHs» HAa YPOBHE cpeTHero oGuero
' o0pa3oBaHus:
Boimycknuk Ha 6a30BoM ypoBHe HAY4YHUTCHA:

~ DPacKphIBaTe Ha NPHMEPAaX pPOIb XUMHH B (OPMHUPOBAHHH COBPCMEHHON HAYYHOU
KapTUHBI MUPA 1 B IPAKTHICCKOH AEATENBHOCTH YelIOBEKA;

— /ICMOHCTpMPOBATE HA MPUMEPAX B3aMMOCBA3L MEXAY XUMHEH U APYTrUMHU
€CTECTBEHHBIMU HAYKAMU;

— DACKpRIBATE  Ha  TIpUMEpax  TOJOXKEHHS  TEOPHHM  XUMHUUYECKOTO CTPOCHHS
A.M. Bytieposa;

— TOHMMATh (PU3HMYECKHIT CMBICT [IepHOANYECKOro 3aKOHA JA.M. Menneneesa u Ha ero
OCHOBE OOBSICHATh 3aBUCHMOCTH CBOMCTB XMMHYECKHX SJE€MEHTOB I 00pa30BaHHBEIX MMH
BCICCTB OT IEKTPOHHOT'O CTPOCHHUS ATOMOB;

—  OOBACHSATH NPHYHHBI MHOTOOOPA3HS BEMECTB HA OCHOBE 00X IpeicTaBaeHuH 06 ux
COCTaBE U CTPOCHMH;

— TPHMEHATDH NPaBUJIa CHCTEMATHYECKOH MEXIYHAPOIHOMN HOMEHKIIATYPEI KaK CpeJICTBa
PA3IMICHNUA ¥ UICHTH(DUKAIMH BEIIECTB 10 UX COCTABY U CTPOEHUIO;

— COCTaBLITL MOJNICKYJIAPHBIC H CTPYKTYpHBIE (OPMyYIbl OPraHHYECKHX BEIICCTB Kak
HOCHTENEH MH(OPMAIMHE O CTPOEHHH BEINECTBA, €r0 CBOMCTBAX M NPUHAMIEKHOCTH K
ONPENECICHHOMY KJIaCCy COCIMHEHHUIL;

~ XapaKICpH30BaTh OPraHWYECKME BELIECTBA 110 COCTABY, CTPOCHHIO U CBOMCTBaM,
YCTaHABIUBATE NPHYMHHO-CICACTBEHHBIE CBA3M MEXIy NAHHBIMHU XapaKTepUCTUKAMH
BEIIECTBA,

— TPHUBOAUTH IPUMEPEI XMMHUYECKUX PEAKIHH, PaCKPHIBAOIINX XapaKTEPHBIE CBOMCTBA
TATIHBIX IPEACTABUTENEH KIAaCCOB OPTaHMYECKUX BELIECTB C IEIbI0 UX UICHTUUKALINY U
00BSICHEHUS 00IaCTH MPUMCHEHUS;

— TIPOTHO3MPOBATE BO3MOKHOCTH NMPOTEKAHMA XUMHIECKHX PEAKIIMH Ha OCHOBE 3HAHUIL O
TUIAX XUMHYECKOU CBA3H B MOJICKYJIaX PEAT€HTOB U HX PCAKIIMOHHOM CIIOCOOHOCTH;

— MCHOJB30BATh 3HAHHUA O COCTABE, CTPOCHUM M XHMHYECKHMX CBOMCTBAX BELICCTB VLS
0e30MacHOTO MPUMEHEHNS B TIPAKTHYECKOH JNEATEIbHOCTH;

— TIPUBOZIMTE ITPMMEPHI NPAKTUYECKOT0 MCHOIB30BAHUS POIYKTOB nepepadboTku HehTH
¥ HPHUPOIHOTO rasa, BBICOKOMOJICKYIAPHBIX COSAMHEHMH (MONHATUIEH], CHHTETHIECKONO
KaydyKa, alleTaTHOTO BOJIOKHA);

— TPOBOAHUTE OMBITEI IO PACIIO3HABAHUIO OPTAHMYECKHIX BEIIECTB: TIIUICPHUHA, YKCYCHOM
KHCIIOTHI, HEIPEACNbHBIX >KHUPOB, TIIOKO3BI, KpaxMala, OEJKOB — B COCTABE IIUIIEBBIX
IIPOTYKTOB U KOCMETUYECKUX CPEJICTB;

— BIAACTb NIpaBUIaMK U IpUEMaMy 0e301acHOM paGoThl ¢ XMMHYECKUMH BEIIECTBAMU U
11abOPaTOPHBIM 06OPYIOBAHIEM:;

~ YCTAHABIMBATE  3aBUCHUMOCTH CKOPOCTM XHUMHYECKOW PEaKIMHd U  CMEIIeHHs
XUMIIECKOTO PABHOBECHS OT PA3IUYHBIX (AKTOPOB C NENBIO ONPEHENEHHS ONTHMAIBHbIX
YCIIOBHH IPOTEKAHUS XUMHIECKHUX POLIECCOB;



— TIPUBOJUTE IMPUMEPHI THAPONIH3a COJIEH B MOBCEAHEBHOMN XU3HU YEIOBEKA,

— HPUBOZNTL TPUMEPBI  OKMCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIMii B IIPHPOJE,
IPOU3BOACTBCHHBIX IPOLIECCAX U HKU3HEACITSIBHOCTH OPIraHU3MOB;

— IIpUBOANTL NPUMEDPLI XUMHUYCCKMX DPEAKUMH, PaCKpPHIBAIOIIUX OOIIHE XUMHUYECKHE
CBOVICTBA IPOCTBIX BEIECTB — METAIOB H HEMETAJLIIOB;

— TIPOBOJMTL PACHOTEl HA HAXOXJCHHE MOJEKYNSAPHON (OPMyIBI yrieBOmOpoAa Mo
TIPOAYKTAM CTOPaHHA U 110 Cr0 OTHOCHTEIBHOH INIOTHOCTH M MACCOBBIM JIONAM 3IEMEHTOB,
BXOJAIIMX B €TO COCTAB;

— BITACTh NPaBUIAMU OE30MACHOTO OOPAIIEHUs C eIKMMHM, FOPIOYMMH ¥ TOKCHIHBIMMU
BCIECTBAMH, CPEICTBAMU OBITOBOU XUMHH;

—  OCYLUCCTBIATE IOMCK XHUMHYECKOH MH(GOPMAUMH 110 HA3BAHUSM, HACHTHPUKATODAM,
CTPYKTYPHBEIM ()OPMYJIaM BEILIECTBR;

— KpUTMYECKM  ONCHMBATH M MHTEPIPETHPOBATh XMMHYECKYI0  HH(DOPMALHIO,
CONCPIKANIYIOCA B COOOLICHMAX CPEACTB MACCOBOM HMH(pOpMAIHH, pecypcax HuTepHera,
Hay9HO-NIOMYJIAPHBIX CTATHAX C TOYKH 3PEHHUs €CTECTBEHHO-HAYYHONW KOPPEKTHOCTH B LENAX
BBISABIICHUS OIIMOOYHBIX CYXKASHH 1 pOPMUPOBAHUS COOCTBEHHOMN [IO3ULIUH;

— HPEACTABIATE IIYTH PEIICHHUS ITI00ANBHBIX IPOOIIEM, CTOSIINX MEPE]] YeTOBEIECTBOM:
IKOIOTHICCKUX, SHEPTETHICCKHUX, CEIPbEBBIX, M POJIb XUMUH B PELICHUU 3THX MPOGIeMm.

Beinycknuk Ha 6230BOM ypoBHE IOJIyYHT BO3MOMKHOCTE HAYYUThCH:

T WLHOCmpupoeamdv Ha npumepax CMarosneHue U 380I0YUI0 OP2AHUYECKOL XUMUL KAK
HAYKU HA PASIUYHBIX UCMOPUYECKUX IMAanax ee paseumusi;

— UCNONb306aMb MEMOObL HAYYHO2O NOZHAHUS NPU GbINOJIHEHUU nPoeKmos u yuebHo-
UCCIE006AMENLCKUX 3A0aY NO UZYYEHUIO CEOLICME, Cnocoboe NOJYYEHUA U PACNO3HABAHUS
OP2aHUYeCKUX Beuecme;

—  00vACHAMb NPUpody u Ccnocobvi 06PAZ0BAHUS XUMUYECKOT CER31L KOBANEHMHOUL
(nonapmotl, HenonApHoll), UOHHOU, Memantuyeckoll, 8000POOHOU — ¢ Yenvio onpedeneHus
XUMUYECKOU AKMUBHOCIU BelUecme;

~  YCMAHAGIUEAMb S€HEMUUECKYIO C8A3b MeNCOY KIACCAMU OP2AHUYECKUX 8eujecms Os
000CHOBAHUSL  NPUHYUNUATLHO  603MOICHOCHIU NONYYEeHUs OpeAHUYeCKUX CoeOuHeHUll
3a0aHHO20 COCMABA U CIMPOEHs;

—  YCMaHAeIUBAMb 63AUMOCEA3U MeNCOY hakmamu u meopuet, NPUYUHOU U Cle0Cmeuem
npu. ananuze npoONeMHbIX CUumyayui u 06OCHOSAHUU NPUHUMACMbIX pewlenuli Ha ocHoge
XUMUYECKUX 3HAHUL.



BocnuraTensHbIil moTeHIMA YpoKa.

. YCTaHOBJICHUE JOBCPUTENBHBIX OTHOLICHHM MEXIy YYHTEIEM M €ro y4eHHKaMH,
CIHOCOOCTBYIOMIUX MOSUTUBHOMY BOCIIPUATHIO YYaIIUMHCI TPeOOBaHUM 1 IIpoch0 yuuTe,
TPUBJICYCHUIO UX BHUMaHHS K OOCyXJaeMoH Ha ypoke WH(DOPMAIMM, aKTHBH3AIMH KX
[TO3HABATENBHON NEATETLHOCTH;

. Mo0Y>KICHNE MKOIBHUKOB COOIIONATH HA YPOKE OONIEHPHHATBIC HOPMBI MOBEICHNS,
paBHIIa OOMICHHUS CO CTAPIIMMH (YIHTEISIMU) ¥ CBEPCTHUKAMH (IIKOIbHUKAMH), IIPUHITUIIBI
y4€OHO! TUCIIUIIINHEI X CAMOOPTaHU3AITHH;

. IIPUBJICICHNE BHUMAHHU IIKOBHUKOB K LIECHHOCTHOMY aCIHEKTy M3y9aeMbIX Ha ypOKax
SABJICHUH, OpraHM3alks HX pPaboOTHl C IIONyYaeMOM HAa YpOKe COLMATBHO 3HAUMMOL
uH(pOpMaKell — MHULHHUPOBAHHME €€ OOCYKICHHUS, BBHICKA3bIBAHUS YYaIIMHCS CBOETO
MHEHHS 110 €€ MTOBOAY, BEIPAOOTKH CBOETO K HEM OTHOILIEHHUS,

. MCIIOJE30BAaHNC BOCIIUTATENIBHBIX BO3MOXHOCTEM COJEPXKaHMS Yy4eOHOro IpeaMera
4Cpe3  ACMOHCTPAUMIO JIETAM IPUMEPOB OTBETCTBEHHOI'O, TI'PAXTAHCKOTO IIOBEICHUS,
MPOSIBIICHUS  YETOBEKONIFOOUS U JIOOPOCEPACYHOCTH, Yepes MoaGop COOTBETCTBYIOIIUX
TEKCTOB AJIs YTEHWA, 3a/1a4 UL PeLIeHHs, IPOOIEMHBIX CUTYyalnil Ut 00CYKIEHHS B KJIACCE;
. NPUMCHCHNC HA YPOKE MHTEPAKTUBHBIX (POPM PabOTHI YHaIIUXCsl: HHTEIEKTYalbHbIX
UIp, CTUMYIHPYIOIIMX IMO3HABATEIPHYI0 MOTHBALMIO IIKONBHUKOB; JHCKYCCHH, KOTOpPBIE
AAIOT yYAIUMCST BO3MOKHOCTH IPUOOPECTH ONBIT BEAECHHS KOHCTPYKTHBHOIO HMAJIOTA;
TPYNIOBOH pabOThl Wil pabOTHl B Iapax, KOTOPBIE YYaT MIKOJIbHUKOB KOMAHIHOM pabote u
B3aMMOJIECHCTBUIO C IPYTUMHM JIETEMU;

. BKJIIOYCHHUE B YPOK UIPOBBIX NPOLEAYP, KOTOPIE IOMOTAIOT MOIEPHKATh MOTHUBALIHIO
JeTell K MONYYEHUIO 3HAHHH, HAaTQKUBAHUIO MO3UTHBHBIX MEXIHYHOCTHBIX OTHOLICHHMIl B
KJ1acce, [IOMOTaloT yCTaHOBJICHHIO JOOPOXKENATENbHOM aTMOChephbl BO BpeMs YpoKa,;

. OpraHm3anys wmwedCcrBa MOTUBHPOBAHHEIX U 3PYJMPOBAHHEIX VYALIMXCA HAJ KX
HCYCICBAIOMIMMH ONHOKIACCHUKAMH, AAIOIIET0 IIKOJGHUKAM COIMAIBHO 3HAYHMMBIM OIBIT
COTPYIHUYECTBA U B3aUMHOM IIOMOILIIY;

. VHUIWHPOBAHUE W TOANCPIKKA HCCIENOBATENBCKOM IEATEIBLHOCTH INKOJBHUKOB B
paMKaxX peannu3alniu UMH WHJMBUIYalbHBIX U TPYIIIOBIX HCCIEAOBATENLCKHMX TPOSKTOB, UTO
AaCT  IIKOJPHUKAM BO3MOXXHOCTh INPHOOPECTH HAaBBIK CaMOCTOSTENBHOTO DEIICHHMS
TE€OPETHUECKOHU IPOOIIEMBI, HABBIK ['€HEPUPOBAHHUS U O)OPMIEHHS COOCTBEHHBIX UEH, HABBIK
YBXKHUTCJIBHOTO OTHONIEHWA K YyXHM WHIesIM, O(QOpMICHHBIM B paboTax JpyruX
MCCIICA0BATENIEH, HABBIK ITyOIMYIHOTO BRICTYTUIEHHS MIEPEA dyAUTOPUEH, apTyMEHTHPOBAHUS
U OTCTaMBaHMA CBOEH TOYKU 3PCHUS.



Conepxanme nporpammer (34 yaca)
11 knace

Crpoenne BemecTna (12 YacoB)

AToM. DBONIOUUS NpENCTABIEHUH O CTPOCHMU aToMa. OJJIEKTPOHHOE O00JIaK0 U
opbuTans. KBanToBHIE Ynicia. OIIEKTPOHHOE CTPOCHHE ATOMOB MABIX M GOJIBIIHX IIEPUOIOB.
$-, P-, d , f- SNEKTPOHHBIE CEMEHCTBA XUMHYECKHX 3IIEMEHTOR. Banentusie Bo3MoKHOCTH
aToMma.

OTKpEITHE TIEPUOIUIECKOTrO 3aKOHA. Ileproanueckuit 3akoH U cTpoeHne aToMa. Tpmu
(bopMymHpPOBKH MepHOUYECKOro 3aKOHA.

IIpuuvHBl  H3MEHEHHS  CBOMCTB  XUMHYECKHX BIIEMEHTOB:  METAJUIHYECKUX,
HEMETAILTMICCKHX, PaJjuyca aTOMa, SHePruM HOHH3ALHH, OHEPTHH CPOZACTBA K 3JIEKTPOHY B
TIpE/eIax OIHOTO IIEPHO/Ia, OJHO HOATPYIIITEL.

Vonnas xuMu4eckas CBSI3b ¥ HOHHbBIE KPUCTAJUIMYECKUE PEIICTKH.

KoBanenrtnast xumuueckas cBssb u ee KITACCUDUKAMA: TI0 MEXAHU3MY 00pa3zoBanus,
1O SJICKTPOOTPUIATENLHOCTH, IO CIOCOOY MepeKpHIBAHMUS opOuTane#, mo KpaTHOCTH.
Kpucranmmueckue pemerku: atoMHbIe 1 MOJIEKYJIIPHBIE.

Meramnaeckas cBs3h 1 MeTamIHYecKas KPUCTAJNINYECKAS PEIIETKA.

Bonoponnas cBs3p BHYTPHUMOJIEKYJIAPHAS U MEKMOJICKYJIIpHAs.

ITonsatue O nMCIEPCHBIX cHCTEMAX. Hucnepcronnas cpema u nucrepcHas ¢asa.
3HAaYCHUE NHCIEPCHBIX CHCTEM B SKH3HU YEJIOBEKa. CnocoOsl BEIpaskeHUsI KOHIIEHTPAIIMH
PaCTBOPOB.  MaccoBas HOMS  DPAacCTBOPEHHOrO  BEILECTBA, MOJIIpDHAs ~ KOHLEHTpaLusl.
Kosnonnnsie pactsopsr. 30w, remm.

Homamepsl. OcHoBHBIE moHATHS BMC: MOHOMED, MOJIMMEp, MaKpOMOJIEKya,
CTPYKTYPHOC 3BEHO, CTENEHb MNONUMEpU3amUH. CIIOCOOE! NOTYYCHHSI ITOJIUMEPOB:
TIOJIMMEpH3alMA ¥ IOJNUKOHAeHcams. CTpoeHwne IOJIMMEPOB: TeOMeTpHYecKas (opma
MaKpOMOJICKYJI, KPUCTATTMIHOCTE H aMOP(HOCT, CTePEOPETYISIPHOCTS.

AeMoHcTPanuu. Moneny KpuCTaIHIecKuxX PEIIETOK BEIIECTB C Pa3gHYHBEIM THIIOM
CBA3M. Mogenu Monekyn pa3iTuyHOlM TeOMETpHUIecKor KoHGurypauun. Kosmiexuuu
IUTACTMAcC U BOIIOKOH. Momenu Motekyn 6enkoB u JTHK.

IIpakTHyeckas padora.

Permrenne pacueTHsIx 3amau

JlaGopaTopHble 1eMOHCTPANMOHHDIE OMBITHI:

Ornncanue cBONCTB HEKOTOPBIX BEIECTB Ha OCHOBE THIIA KPUCTAIITHYECKON PEIIETKH

O3zHakoMIIeHHE ¢ KOITEKIHel IIOJIMMEPOB: IJIACTMACC U BOJIOKOH U U3JICIIHH U3 HUX

Hony4enue, cobupanue 1 pacno3HaBaHUE Ta308

JKecTKOCTh BOZBI. YCTpaHeHHE KeCTKOCTH BOJIbI. O3HAKOMIICHHE ¢ MHHEpATbHBIMU
BOJaMH '

OsHakoMIIEHHE ¢ TUCTIEPCHBIM CHCTEMAMHK

XuMHYecKue peaknuu (134acoB)

Honstre o xummueckoit peakmum. Knaccuduramms xumudecknx peaxumii: Bes
M3MCHCHUS COCTaBa BEIIECTBA (aJLUIOTPOIM3ALHS 1 U30MepH3alts), C U3MEHEHUEM COCTaBA
BEIIECTBA (II0 YHCIy U XapakTepy pearupyromux u 00pa3yIomucs BEIIECTB, [T0 U3MEHEHHIO
CTENCHH OKUCIIEHHS, IO TEMIOBOMY 3Q¢exTy, Mo HanmpaBNeHHIO, [0 HCMOTH30BAHUIO
KaTaau3aropa, 1o ¢ase).



IlomsiTne o cxopocTn xummdeckoit peakuum. DaKkTOpEI, BIUAIOLINE HA CKOPOCThH
XUMHYECKOM DPEAKIWM: IPHUPOJA DPEArHpYIONMX BELIECTS, TEMIEpaTypa, KOHICHTpaIus,
KaTaIM3aTOPRI, [IOBEPXHOCTE COMPUKOCHOBCHHUS PEATUPYIOIIUX YaCTHL. 3aKOH AeHCTBYFOLIMX
Macc. Kunetnueckoe ypasHeHue.

[TorsiTH O XUMHYECKOM paBHoBecud. [Tpunuwmn Jle Ilatense. DakTOpPHhI, BIUAIOLINE HA
CMETICHHE XUMIICCKOTO PABHOBECHSI: KOHIICHTPAIK, JaBICHHE, TEMIIEPATYpA.

Crenenp  oxucnenus. OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE peakuuu. OmopHble
nousitus Teopuu OBP. Metosl cocrasnenus ypasrennit OBP: meton 3ICKTPOHHOrO Oajanca
U METOJ NOJTYpPEaKIHi.

ONEKTPOIU3 PacIIaBoOB CoJel. DIeKTPOIIH3 pacTBOpPOB coieit. [IpaBuita Ha katone v Ha
aHOZE, P TIPOBEICHHUH NICKTPOIIM3a pacTBOpa. IIpakTHaeckoe 3HAYEHHE ATEKTPOIIH3A.

ONEKTPOIUTEl M HEdIEKTPONUTEL DIEKTPOIHTHYECKAS nucconmanusa. Katwonsl n
AHUOHBL.  KuCIOTBI, comu M Imenounm kak 3mekTpoautel. CTemeHs ON1. Koncranra
auccoumnanuu. Peakunu nornuoro oomena. Ceoiictea PacCTBOPOB JJIIEKTPOJIUTOB.

Hucconmanms Boxbl. BomopomHsiif moxasaTens pH. Cpensl BomHBIX pacTBOpoB
DICKTPONUTOB. Biuanue pH Ha xuMudeckue n 6Gronoruyeckue IIPOIIECCHI.

Fugponyus comeil M OpraHUYECKUX BEIIECTB (raloreHaNkaHoB, CIOXHBIX 3(DHPOB,
YIIeBOnOB, OenkoB, AT®). [IpakTuueckoe mpUMeHEHHE TUIPOJIN3a.

IIpakTnyeckue paGorol:

OKHCIMTENEHO-BOCCTAHOBHUTENBHEIE PEAKIIHH.

ONEeKTPOIu3

JlabopaTopHble 1eMOHCTPANMOHHDBIE ONBITHI

HcnbiTanne pacTBOPOB KHUCIOT, OCHOBAHHIA, COJIEN HHJUKATOpaMH

Pasnu4Hble ciyvan rugposinza cosei.

['HIpony3 XIOPUIOB U AlleTaTOB METOYHBIX METAIIOB

Peakiys 3amenieHus MeIu ene3oM B pacTBOpe MEIHOIO KyIopoca.

Ilonyyenne KuCIOpOga pasiokeHHEM MEPOKCHUIA BOZIOPOJIa C HOMOIIBI0 OKCHIA
mapranua (IV).

Ionygenue Bogopona

Bemecrsa u ux cBoiicrea (8 yacon)

IpocTsie u cnoxHbIe BemecTBa. Kiaccu)UKAIUs CIIOKHBIX BEIIECTB.

Okcupl ¥ UX KIacCHUKAIHA. :

I'mapokcumel  (OCHOBAaHMS, — KUCITOPOACOACIKAIIAE KUCIOTBEI,  aM{(OTEPHEIE
TUJPOKCHABI). KucnoTsl, ux knaccudukanus. OcHOBaHUS, UX KIaccu(pHUKalys, COIM CpeJHHUE,
KHCJIBIE, OCHOBHEIE.

Knaccuuxanust opraHndeckux BemecTs.

Yraesomoponsl. I'oMmonormyeckuii psi.

[Ipou3BoJHbIC  YTIEBOMOPOIOB: TalOTeHANKAHEI, CIHPTSL beHoNBLaMBAETHAB U
KETOHBI, KapOOHOBLIE KUCIIOTHI, IPOCTHIE U CIIOXKHEIE S(HPHL, HUTPOCOEAUHEHUS, aMUHLI U
MMUHOKHUCIIOTEI.

Mertasuisr. Ionoxerue B [ICXD u cTpoeHHE UX aTOMOB.

[IpocThie BelmecTBA — MeETAJLIBI: METAILIMYECKAS KPHUCTa/UIMYECKasl pelIeTKa U
MCTAIIAIECKasd CBA3b AJuiotporms. OOmue (usudeckue cBolicTBa MeTamioB. OOMIHe
XUMUYIECKME CBOHCTBA METAILIOB: B3aWMOJECHUCTBHE C HEMETaJUIaMH, BOJOW, pacTBOpamMu
KUCJIOT, COJICH, OPraHMYECKUMH BEIIECTBAMM. SHAYCHHWE METAJJIOB B IIPUPOJIE U >KU3HU
OpraHU3MOB.



CoellMHEHUS METaNNOB: OCHOBHBIE W aM()OTEpPHBIE OKCHIBI W TUAPOKCHUIEI.
3aBUCUMOCTb UX CBOWCTB OT CTENEHU OKHUCIICHHS METAJIIOB,

Kopposus Metannos. Buasl Koppo3uu: XUMHYECKas U 3IEKTpoXUMHuYeckas. Crioco6ml
3alUTHI OT KOPPO3HUH.

Meraiisr B ipupose. MeTamTyprus: mupo-, THAPO- U SIEKTPOMETAITYPIHUs.

Hewmeramnsr. Ilomoxernue B IICXD, crpoenne ux aToMoB. J[BOMCTBEHHOE MOJIOKEHHUE
Bogopoaa B I[ICXD.

Hemerammbl — mpocTele BeImecTBa, WX aTOMHOE M MOJIEKYIAPHOE CTPOCHHE.
Amnotponusi. XUMHYECKHE CBOHCTBA HEMETAJIOB: B3aUMOJEHCTBHE C METaJIaMH,
BOMIOPOZIOM, ~ KHCIOPOZOM,  CIOXKHBIMHM  BEIIECTBAMU-OKUCIHUTEIAMH.  BOgOpoaHbIe
COCIMHEHUS HEMETAJIOB. Oxkcupsr: HecoJIeo0pasyroniue U KHCIIOTHEIE.
Kucnopoxnconepixamine KUCIOTEI.

Knaccuuxanus opraHM4ecKiX U HEOPraHUIECKUX KUCIOT. OBIme CBOWCTBA KUCIIOT:
B3aHMOJCHCTBUE C METAIaMU, OCHOBHBIMH U aM(pOTEPHBIMM OKCHAAMH, OCHOBAHHSIMH,
COJIAMH, 00Pa30BaHUE CIOXKHBIX 3(QUPOB.

OcHoBaHWs OpraHMYECKHe U HeopraHudeckue. KiacCUPUKAIMS M XUMHYECKHE
CBOMCTBA IIE€JI09EN M HEPACTBOPUMBIX OCHOBaHMM. CBOICTBAa AMHHOB.

AmdOoTepHBIE OPraHUYECKUEC U HEOPTAaHUYECKHE COCAMHEHMS. B3anMOIEHCTBIE HX C
KUCJI0TaMM | IesIoYaMu. AM(POTEPHOCTh AMHUHOKHCIIOT: B3aUMOJEICTBHE C KUCIOTAMH, CO
nIeJI0YaMH, CIIUPTaMHU, APYT C APYTOM.

IloHsiTHE O TEeHETHYECKOH CBA3M M TEHETUYECKUX pAJAaX B HEOPTAHUYECKOH U
OpraHu4eCcKOr XuMuu. ENMHCTBO MUpa BELIECTB.

HMemoncrpauun. B3auMoneicTBIe KOHIEHTPUPOBAHHON CEPHON KHCIOTHI ¢ MEIBIO.
PacTBOpenne ammuaka B Bojie (aMMHaYHbLH GoHTaH). B3anMoneiicTBue KOHIEHTPUPOBAHHO
a30THOH KHCIOTBI C MEbI0. B3anMojelCcTBHE METaluioB ¢ BOAOH. I'opeHme MarHus Ha
BO3yXe W oA BoJoH. OKpallMBaHUE IUTAMEHH COJISIMH LIEJIOYHBIX U IIEJI0YHO3EMETLHBIX
METaJIIOB.

HemoncTpauun. OOpasibl MOIOIMUX U YUCTAIUX CPeAcTB. OOpaslbl OPraHMYECKHUX
pacTBopuTeneit. O0pasipl OBITOBBIX adpo30ell. OOpasibl MUHEPAIBHEIX yA0OPEHHIA.

JlaGopaTopHbIe ONBITHI

O3HaKOMIIEHUE C KOJIEKIMEN METAIJIOB

O3HakoMIIEHHE ¢ KOIEKIMEH HEMETAILIOB

O3zHakoMJIEHHE ¢ KOJUIEKIIMEN KUCIOT. XUMUYIECKHE CBOMCTBA KHUCIIOT
O3HaKOMJIEHUE C KOJUIEKIMEH OCHOBAHUH

O3HakoMIIEHHE ¢ KOJUICKIMEH MUHEPAJIOB, COAEPKALIMX COIH
PacnosnaBaHue BelllecTB



HasBaHue nnaHa
Mapannens
Mpepmer
Mogynb 1

Xumusa
141
Xumunsa

CrpoeHue BeulecTsa

XUMUUecKre peakumm

CtpoeHue atoma

CTpoeHue aneKTpoHHbIX 060/104EK aTOMOB
Mepuroamnyeckunii 3akoH 1 cTpoeHre aToma

MoHHaa xumunueckas ceasb

KoBaneHTHaa xumuyeckas ceasb

KoBa/sieHTHaa XMMunyeckas ceasb

MeTannunyeckas xummueckas ceasb

BogopoaHas xumuyeckas ceasb

Monumepsi

Fa3oobpasHble BewecTsa

OTaenbHble NpeAcTaBUTE/IN ra308: BOAOPOS, Kucnopoga, y
MpakTuyeckas pa6ota Nel. Monyuerue, cobupaHue, pacn
*upgkue Belecrsa

Teepable BellecTsa

AducnepcHble cuctemol

Cocras Bewecrsa. Cmecu

O6o6uieHne 1 cuctemaTu3aLms 3HaAHUI N0 Teme «CTpoeH

KoHTposibHas paboTa no Teme «CTpoeHue BelecTsar

MoHATME 0 XMMUYeCKo peakuunu. Peakumu, nayuime 6es |
Knaccudukauma xummuecknx peakumii, NPOTEKAKOLWMX C U:
CKOpPOCTb XMMUYECKOI peaKLmm

O6paTMMOCTb XMMHYECKOI peaKLmu. Xummuyeckoe paBHO



Po/ib BOABI B XMMUYECKMX peaKLmax

M'maponus

OKMCAUTENIBHO — BOCCTaHOBUTE/IbHbIE peakumu
SNeKTponus

BewecTsa 1 ux ceoicrea
MeTannbi

Hemetannol

Kucnotel

OcHoBaHuA

Conum

FeHeTUYecKan CBA3b MeX/y Kaaccamu HEOPraHUYecKumx u
0606wweHne Kypca xMMum

Beeaute HasBaHue ypoka
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