MYHULIUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKIEHUE
CPEJTHASA OBIIEOBPA3OBATEJIBHAS IIKOJIA Nel C.JIOBPOE TOBPOBCKOI'O PAMTOHA JIMIIEIIKOM OBJIACTH

IIPUHATO COI'TACOBAHO
peuienuem mMemoouyecKum 00veou- 3am.oupexmopa no YBP
HeHus yuumeneil
/1. Xaiipemounoea

Ilpomoxon Ne om .08.2022

PABOYAS ITPOTPAMMA
CPEIHEI'O OBLIEI'O OBPA3OBAHUA

XUMUs
(YMK TI'aopuensin O.C.)
11 knace
(0a3zoBbIil YPOBEHD)

Cpox ocBOEHHUS IPOrpaMMBI 1 roz

KomnnuectBo yacoB B Henemro: 1
Bcero vacos: 35

CocraBuTelNb: YUYUTEIIb XUMUU
JpiknHa Mapuna BiiagumMupoBHa

2022 200



IHosicHuTEeNLHAA 3aNIUCKA

O0mas xapakTepucTuKa y4eOHOro npeamMera
OcHOBHBIMU TIPOOJIEMaMU XUMHUH SIBJISIIOTCS. U3yYSHHE COCTABa U CTPOCHUS BEILIECTB, 3aBUCUMOCTH X CBOMCTB OT CTPOCHHS, KOHCTPYUPOBAHHE BEIIECTB
C 3aJJaHHBIMU CBOMCTBAMH, UCCIIEOBAaHUE 3aKOHOMEPHOCTEW XUMHUUECKUX IIPEBPALICHUH U IIyTEeH YIIPABICHUS UMU B LIEIAX
MOJTyYEeHHUsI BEIIECTB, MaTEPUANIOB, SHEpruH. [103TOMY, Kak OBl HH pa3In4ajich aBTOPCKUE MPOTPaMMBbl U y4eOHUKHU 10 TIIyOMHE TPAKTOBKU M3y4aeMbIX BO-
MIPOCOB, UX yyeOHOE copep)KaHue JODKHO 0a3MpOBaTHCS HAa COACPKAHUU MPUMEPHON MPOrpaMMbl, KOTOPOE CTPYKTYPUPOBAHO IO MATH O10KaM: MeToas! mo-
3HaHus B XxuMuu; Teopernueckue ocHOBbI xumuM; Heopranmdeckas xumusi; Opranudeckas XUMus; Xumus U xku3Hb. CojepaHue 3TUX y4eOHbIX  OJOKOB
HaIpaBJICHO Ha JIOCTHKEHHE 1IeJIeil XUMUUYECKOro 00pa30BaHMsL.
Hean
Benymumu nesnsiMu mporpaMMsl SBIISIFOTCS
® MaTepUaJbHOE €IMHCTBO BEILECTB IPUPOJIBI, UX T€HETUYECKAs CBA3b;
® [IPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXKY COCTABOM, CTPOCHUEM, CBOMCTBAMU U IPUMEHEHHUEM BEILIECTB;
® I03HaBacMOCTb 3aKOHOMEPHOCTEN IPOTEKAHUS XUMUUYECKUX PEaKLIUi;
e 00BACHSAIONIASA U IPOTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUM 7151 (PAKTOIOrMYECKOTO MaTepraa XUMUHU 3JIEMEHTOB;
® [PEICTABJIEHUE O XUMUYECKOM COEIUHEHUM KAaK O 3BE€HE B HENPEPHIBHOM LIENU MPEBPAILCHUN BEIIECTB, 00 y4aCTUU BEILECTB B KPYTOBOPOTE XMUMHUE-
CKHX 2JIEMEHTOB U B XUMUYECKOW IBOJIIOLINY;
e O0BEKTUBHOCTH M MIO3HABAEMOCTh 3aKOHOB MPUPObI- OCHOBA pa3pabOTKU MPUHIUIIOB YIIPaBJICHUS XUMUYECKUMU MTPEBPALLIEHUSIMH BEIIECTB, KOJIOTU-
4yecKHu 0e30IacHBIX ClI0co00B X MPOU3BOJICTBA M MEPOINPUATHH IO OXpaHE OKPYXKAIOIIeH cpesibl OT 3arpsA3HEHMI;
® B3aMMOCBS3b HayKHU M MPAKTUKH: MPAKTUKA- ABUKYIIAs CUJIa Pa3BUTHSI HAYKH, a YCIEXU MPAKTUKU-PE3YIbTAaThl Pa3BUTHS HAYKU;
® TYMaHUCTUYECKHH XapakTep XMMHUYECKOM HayKu W XMMH3aLlUU HApOJHOTrOo X03siicTBa. MIX HampaBiIeHHOCTh Ha pelleHne II1o0anbHbIX MPOoOIeM CoBpe-
MEHHOCTH.
3agaun
N3ydyeHne XxuMuM B cTapliiiel mKoje Ha 6a30BOM ypOBHE HANpaBICHO Ha JIOCTH)KEHUE
CJIEIYIOIUX 3a]1a4:
* OCBOEHHE 3HAaHUI O XMMHUYECKON COCTABIISIFOLIEN €CTECTBEHHO-HAYYHON KAPTUHBI MUPA,
BOXHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;
* OBJIaJICHUE YMEHUSIMH NIPUMEHATH MOJTY4YE€HHBIE 3HAHUS ISl 00BACHEHHS Pa3HOOOPAa3HBIX XMMHUYECKHX SIBICHUI U CBOMCTB BEIIECTB, OLEHKU POJIH XUMHU
B Pa3BUTUHU COBPEMEHHBIXTEXHOJIOTUH U TIOJyYEHUH HOBBIX MaTEpUasOB;
* pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B MPOIIECCECaMOCTOSTEILHOIO MPUOOPETEHUSI XUMUYECKUX 3HAHUH C UCTIOJb-
30BaHUEM PA3JIMYHBIX KICTOYHUKOB HH(OPMALIMY, B TOM YHCIIE KOMIIbIOTEPHBIX;



* BOCIIMTAaHUE YOEXKIEHHOCTH B IO3UTUBHON POJIM XUMHHU B KU3HH COBPEMEHHOI0 00I1eCTBa, HEOOXOJUMOCTH XMMHUYECKH T'PAMOTHOTO OTHOLIEHHUS K CBOE-
MY 3JI0POBbIO U OKpY’Kalolleh cpee;

* IPUMEHEHHE MOJIy4YEeHHbIX 3HAHUN 1 YMEHUH 111 6€30I1aCHOI0 MCIOJIb30BaHUS BEIIECTB U MAaTEpUAJIOB B OBITY, CEJILCKOM XO3SICTBE M HA IIP OM3BOJICTBE,
pelIeHNs IPAaKTUYECKUX 3a]a4 B [IOBCETHEBHOM JKU3HU, IPEAYIPEKACHUS ABJICHUMN, HAHOCSIINUX BPE]l 30POBBIO YEJIOBEKA U OKPYIKAIOLIEH cpese.

MecTo npeaMera B 6a3UCHOM y4eOHOM IJIaHe

denepanbHbIii 0a3UCHBIN yueOHBIH MIaH 11 00pa3oBaTeIbHBIX yupexaeHuil Poccuiickoit
Oenepaunu u [IpumepHas nporpamma oTBOAAT 35 4acoB Ui 005S3aTENBHOIO U3yYeHUs! yueOHOro mpeameTa «XUMHUS» Ha 3Tare cpeiHero (MOJIHOro) oOero
oOpa3oBanus Ha 6a30BOM ypoBHE. [Ipu 3TOM B Hel IPEIyCMOTPEH pe3epB CBOOOTHOTO YUEOHOTO0 BpeMeHHU B 00beMe (2) yUeOHBIX YacoB ISl peaau3aiiy aB-
TOPCKHX MOJIXOJI0B, UCIOIB30BaHUS Pa3HOOOPa3HBIX (OPM OpraHM3aluy yueOHOTro Mpoliecca, BHEIPEHHS COBPEMEHHBIX METOI0B 00YyUEHHUS U MeAarorn4ecKux
TEXHOJIOTHH.

B cootBerctBum ¢ yueOHbIM mmaHoM MBOYCOIL Nel ¢. [lo6poe BeiaeneHo o0Iiee KOJIMYecTBO YacoB B o0beMe 35 4acoB, u3 pacuera 1 yac B HEIENO
1pu 35 yueOHBIX HEIETAX.

[Tporpamma mpemycMaTpuBaeT MPOBEACHHUE PA3IMYHBIX ()OPM YpPOKOB: JIGKIHH, JTa0OPATOPHBIX M MPAKTHYECKUX 3aHATHIA, CEMHUHAPOB, 000OIIAIOMINX
YPOKOB; BHEJPEHHUSI COBPEMEHHBIX METOJIOB OOYYEHHUS U MEJarorn4eckux TexHojoruid. OIeHKa 3HaHUN M yMEHUH 00y4aromuxcs MPOBOIUTCS C MOMOIIBIO
CUCTEMBI KOHTPOJIbHBIX Pa0OT MOCIe U3yUeHHUs KIFOYEBBIX TEM Kypca.

OO0uey4yeOHbIe yMEHNSI, HABBIKH U CIIOCOOBI 1eSITeJIbHOCTH.

Pabouast mporpamMmma mnpeaycMmarpuBaeT (OPMUPOBAHUE y yHaIIUXCsA OOIIEYy4eOHBIX YMEHHH M HAaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATEIHLHOCTH W
KJIFOUEBBIX KOMIETEHIIMH. B 3TOM HarnpaBieHUU MPUOPUTETAMH ISl YI€OHOTO TIpeIMeTa «XUMHS» B CTapIle 1KoJjie Ha 6a30BOM YPOBHE SIBJISIOTCS: YMEHHE
CaMOCTOATENIFHO U MOTHBUPOBAHHO OPTaHU30BBIBATH CBOIO MO3HABATEIBHYIO JIEATEILHOCTh (OT MOCTAHOBKU LIENH JO MOJYYCHHS M OLICHKH Pe3yNbTaTa); UcC-
MOJIb30BAHKE DJIEMEHTOB MPUUMHHO-CIEJICTBEHHOTO U CTPYKTYPHO-(PYHKIIMOHATBHOTO aHAllM3a; OMpe/eNIeHne CYIIHOCTHBIX XapaKTePUCTUK U3y4aeMOoro 00b-
€KTa; YMEHHE Pa3BEPHYTO OOOCHOBBIBATH CYXKIIEHUS, AaBaTh OMpPENEICHHs, TPUBOIUTH JOKA3aTeIbCTBA; OLICHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEACHHS B
OKpY>Karollel cpesie, BBIMOTHEHUE B MPAKTUYECKON IEATEIHHOCTH U B MOBCEAHEBHON JKU3HH IKOJIIOTUYECKUX TPEOOBAHMIA; UCTIOJIB30BAHNE MYIbTUMETUNHBIX
PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTUH It 00pabOTKH, Mepeaadu, CUCTeMaTu3auu HHpOopMaIim, co3anus 0a3 JTaHHBIX, PE3CHTAIIUU PE3yIbTAaTOB MMO3HA-
BaTEJIbHON U MPAKTUYECKOM AESTEIbHOCTH.

PesyabTaTnl 00yueHus
B pesynbrare u3ydeHnn JaHHOTO Kypca XUMHH 00y4aroIuecs T0JIKHbI
3HAMb/NOHUMAM b

. BOKHEHIINE XUMUYECKHUE MTOHATHS: BEMIECTBO, XUMUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsA U MOJIEKYJISIpHAs MacChl, MOH, aJUIOTPO-
U, U30TOMBI, XUMHUYECKasl CBS3b, AJCKTPOOTPUIIATEILHOCTh, BaJICHTHOCTh, CTEIIEHb OKHCIICHUS, MOJIb, MOJISIpHASI Macca, MOJIIPHBIA 00beM, BEIIECTBA



MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, AJIEKTPOJIUT U HEAJIEKTPOJIUT, JIEKTPOIIMTHUECKAs] AUCCOLUAIIMS, OKHCIUTENIb U BOCCTAHOBHU-
TeJb, OKHCIIEHHUE U BOCCTAHOBJICHHUE, TEIIOBOM 3(PPEKT peakuu, CKOPOCTh XUMUUYECKOM PeaKIiy, KaTalu3, XUMUYeCKOe paBHOBECHE, YIIIEpOAHBIN CKe-
neT, GyHKUMOHANIbHAS TPYIINa, U30MEpHUs, TOMOJIOTHS;

OCHOBHBIC 3aKOHbI XUMHU: COXPAHCHUA MACChl BCUICCTB, IIOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘{eCKI/Iﬁ 3aKOH;
OCHOBHBIC TCOPUU XUMUH: XUMHYICCKOMN CBs3U, 3JI€KTpOJIPITH‘-ICCKOI>i aucconrmanu, CTpOCHUA OPraHn4CCKux COCHHHGHHﬁ;

BOKHEUIIIE BEIIECTBA U MaTEPHAJIBl: OCHOBHBIC METaJUIbl M CIUIABBI; CEpHAasl, COJISIHAS, a30THAs U YKCYCHAsl KUCIIOTHI; IIEJI0YH, aMMHUaK, MUHEpaIbHbBIC
ynoOpeHus, MeTaH, dTUJICH, alleTHIICH, O€H30J1, 3TaHOJI, )KHPHI, MBI, TJIFOK03a, caxapo3a, Kpaxmall, KJieT4yaTKa, O€IK1, UCKYCCTBEHHBIC U CHHTETHYCCKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI;

ymembo

Ha3bIBaTh U3YYCHHBIC BCUICCTBA 10 ((TpHBHMbHOﬁ» NI MC)KILYHapOﬂHOﬁ HOMCHKIJIATypE;

OTPEIEATh: BAJICHTHOCTh U CTETICHb OKMCIICHUSI XUMUYECKUX JIEMEHTOB, TUI XMMHUYECKOHN CBSI3U B COCIMHEHUSX, 3apsi MOHA, XapaKTep CpPelbl B BOJI-
HBIX PacTBOpax HEOPraHWYECKUX COCTUHEHUMN, OKHCIUTEIb U BOCCTAHOBUTEIb, IPUHAIJICKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM OPTaHUYECKUX COCIHU-
HEHMI;

XapaKTEePU30BaTh: FJIEMEHTHI MAJIBIX MEPUOJIOB MO0 UX MOJIOKEHUIO B nepuoanueckon cucreme Jl.M.MenpaeneeBa; o0mire XuMUIeCKrue CBOMCTBAa MeTall-
JIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX M OPraHUYECKUX COCIMHEHUI; CTPOCHUE U XMMUYECKUE CBOMCTBA M3YyUYEHHBIX OPraHUYECKUX CO-
eIMHEHUM;

OOBSACHATh: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOAY XUMHUUECKON CBSI3U (MOHHOM, KOBAJICHTHOM, METANINYECKOM ), 3aBUCH-
MOCTb CKOPOCTH XUMHUYECKOM peakliy U MOJI0KEHUSI XUMUYECKOTO PAaBHOBECHSI OT Pa3IMUHbIX (PAKTOPOB;
BBIIIOJIHATh XUMUYECKUH SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAXKHEUIINX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

MPOBOJIUTH CAMOCTOSTENIbHBIM MOMCK XMMUYECKOH MH(pOpMAIUK C UCHOIb30BAHUEM PA3JIMYHBIX UCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX M3/1aHUI, KOMIIbIO-
TepHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCHOIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTUH s 00pabOTKU M Mepetadynd XMMHUYeCKod MHGpOpMaluu U ee
MPEJCTABICHNS B PA3IMYHBIX (PopMax;

ucnojib3oeams npuoﬁpememtble 3HAHUA U YMEHUA 6 npa:cmuuecxoﬁ 0esAMENbHOCHU U NOBCEOHEBHOU HCUHU TIJIS:

0OBSICHEHUS! XUMHUECKUX SIBJICHUH, IPOUCXOAAIINX B IPUPOJIE, OBITY U Ha MIPOU3BO/ICTBE;

orpezieNieHUs] BO3MOKHOCTH MTPOTEKAHNUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUIX U OLIEHKH UX MOCIEICTBUM;
9KOJIOTMYECKH IPaMOTHOTO OBE/IEHUS B OKpYXKaloIleH cpene;

OLICHKH BJIMSHUS XMMHUYECKOTO 3arps3HEHMs OKPY KaIOLIeH cpe/ibl Ha OpraHUu3M YellOBeKa U IpYrue KUBbIe OPraHUu3Mbl;
6e30MmacHOro o0paleHus C TOPIOYMMH ¥ TOKCUYHBIMH BEIIECTBaMH, JIA0OPATOPHBIM 000PYOBaHHUEM;

IPUTOTOBIICHUS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

KPUTUYECKOH OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POPMALINH, TOCTYNAIOMIEH U3 pa3HbIX HCTOYHHUKOB.



TpebGoBanusi HampaBiieHbl Ha peaJU3aLUI0 AEATEIbHOCTHOTO, MPAaKTUKOOPUEHTUPOBAHHOTO M JIMYHOCTHO OPHUEHTHUPOBAHHOIO MOJXOJ0B; OCBOCHHE
YUaIIUMUCS UHTEJUIEKTYaIbHON U MPAKTUYECKON JEATEeIbHOCTH; OBJIAJICHHE 3HAHUSAMH U YMEHUSIMHU, BOCTPEOOBAaHHBIMU B TIOBCETHEBHOM KU3HU, MO3BOJISIO-
IIMMH OPUEHTUPOBATHCA B OKPYKAIOIIEM MUPE, 3HAUMMBIMHU ISl COXPAHEHHS OKPY>KaIOIIEei cpe/ibl U COOCTBEHHOTO 3/10POBbSL.

OCHOBHOE COJIEPXAHHE
11 kaace (35 yacoB)

METOABI TIO3HAHUSA B XUMUMU (1 4.)
Ponb skcniepuMenTa U Teopud B XuMud. MoienupoBaHue XUMHUYECKUX MPOIIECCOB.
Lemoncmpavyuu
AHanu3 1 CMHTE3 XUMUYCCKUX BEIICCTB.

TEOPETUYECKUE OCHOBbBI XUMUMU (18 u.)

CoBpeMeHHbIE NPEACTABIIEHUS O CTPOSHUHU aTOMa.

ATtoM. M3oTomnbl. ATOMHBIE OpOUTAIN. DIEKTPOHHAS KIACCUPHUKALMS IEMEHTOB (S-, P-37eMeHThl). OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000J0YEK aTo-
MOB IEPEXOJHBIX 3JIEMEHTOB.

[lepnonnueckuil 3aKOH U NEPUOANYECKAs CUCTEMA XMMUYECKUX 311eMeHTOB JI.1I.MenneneeBa, nX MUPOBO33pEHYECKOE U HAYYHOE 3HAYECHUE.

Xumnueckasi cBs3b. KoBasleHTHast CBsI3b, €€ Pa3HOBHIHOCTH M MEXaHHU3MbI 0Opa3oBaHusi. CTENeHb OKHCICHHS M BAJICHTHOCTh XMMHYECKHX 3JIEMEHTOB.
WNonnas cBs3b. Katnons! n annonsl. Merannudeckas cBa3b. BogopoaHas cBs3b, €€ pojib B GOPMUPOBAHUU CTPYKTYp OuononumepoB. Equnas npupona XumMu-
YECKUX CBA3EH.

BemecTtBo. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTBA. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTpoeHus1. Kpucraminieckue peleTKy.

[TprurHBI MHOTOOOpa3us BEIIECTB: U30MEPUsl, TOMOJIOTHUS, AJUIOTPOIIHSI.

Yucrtsle BemecTBa u cMecu. CrocoObl pa3/ieneHus cMeceil 1 X UCHojb30BaHue. SBieHus,

MIPOUCXOJIAIINE TIPU PACTBOPEHUH BEILIECTB — pa3pyIIeHNe KPUCTAIUIMYECKON peleTky, 1 y3usi, Tuccoranus, rTuapaTanus.

Hctunnblie pactBopbl. CriocoObl BEIpaXKEHUS! KOHLIEHTPAIMH PACTBOPOB: MAacCOBast A0JIS
pacTBOpeHHOro BelecTBa. Juccouunanus 3J1eKTpOIUTOB B BOJHBIX pacTBopax. CHilbHbIE U c1a0ble 3JeKTPOIHUTHI.

[TonsTHe 0 KOJUTONAAX W UX 3HAYCHUE (30JIU, TEIIN).

Xumunyeckue peakiuu. Kinaccudukanus XuMHUECKUX peakluil B HEOPTaHWYECKOW M OpraHMYecKOi XUMHHU MO pa3Iu4HbIM Ipu3HakaM. OcoOeHHOCTH peak-
M B OPraHUYECKON XUMHUH.

Peakiiuu noHHOTO OOMEHa B BOAHBIX pacTBOpax. ' MApOIN3 HEOPraHUYECKUX U
OpraHuueckux coeauHeHni. Cpena BOAHBIX pacTBOPOB: KUCIas, HENTpasbHasi, esnouHas. Bogopoauenii nokasarens (pH) pactBopa.

TennoBoii 3¢ (hekT XUMUUECKOH peakIuu.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. DIIEKTPOIU3 PACTBOPOB U PACILIABOB.

IIpakTH4eckoe NIPUMEHEHHUE DIIEKTPOJIN3A.



CKOpOCTh peakiuu, ee 3aBUCUMOCTh OT Pa3IuvHbIX (akTopoB. KaTanu3aTopsl U KaTtaaus.
[IpeacraBnenue o hepMeHTax, Kak OMOJIOTHYECKUX KaTau3aTopax O0EIKOBOM MPHUPOIBI.
OO6patuMocTh peakiuil. XMMUYECKOE paBHOBECHE M CTIOCOOBI €0 CMEIIICHHS.
Hemoncmpayuu
Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METANIMYECKUX KPUCTAJUTMYECKUX PEIIETOK.

Mojenu MoKy H30MEPOB U TOMOJIOTOB.

[Monydenue annorpomHbix MoauduKaImii cepsl U pocdopa.

PacTBopeHue okpaieHHbIX BenecTB B Boje (cyiabdara menu (1), nepmanranara xanms,
xynopuaa xenesa (I11)).

3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUH U TEMIIEPATYPHI.

Paznoxxenne nepokcuia BOJOpOIa B IPUCYTCTBUM Kataiu3aropa (okcuaa mapranua (IV) u
dbepmenTa (kaTayiasbl).

OOpa3sipl MUIIEBIX, KOCMETUYCCKHUX, OHOJOTMUYSCKIX U MEIUIIMHCKUX 30JIeH U TelieH.

Db dexr Tunpas.

JlaGopaTopHbIE OTBITHI

OnpeneneHue xapakTepa Cpelibl PacCTBOPa ¢ MOMOIIBI0 YHUBEPCAIBHOTO HHIUKATOPA.

[TpoBeneHmne peakiivii HOHHOTO OOMEHA 7Sl XapaKTEPUCTUKHU CBONCTB DIIEKTPOIUTOB.
HEOPI'AHUYECKAA XUMUA (14 4.).
Knaccudukanus HeOpraHnuecKux CoOeAMHEHUNH. XMMHUECKHEe CBOICTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COCAMHCHUN.
Mertamibl. DIEKTPOXUMHUYECKUHN Psii HAMPsDKEHUM MeTaiioB. OO01ue crnocoObl MOTydeHHs
MetayioB. [ToHsTHE 0 KOppo3un MeTauioB. CIIocOOBI 3alTUTHI OT KOPPO3HUH.
Hemeramner. OKHCITUTETEHO-BOCCTAHOBUTEILHBIC CBOMCTBA TUITMYHBIX HEMETAJIOB (HA
MpUMepe BOJIOPO/JIa, KUCIOPOa, TajloreHoB U cepbl). OO11as xapakTeprucTHKa MOATPYIIBI TAJIOTeHOB (0T (Topa 10 nojaa). baaropoaHbie Tassl.
Lemoncmpayuu
OO0pa3ipl METaIOB U HEMETAJLIOB.

Bosronka nona.

H3roroBneHue HOAHON CIUPTOBON HACTOMKH.

B3aumHoOe BbITECHEHHE TaJIOTEHOB U3 PaCTBOPOB UX COJIEH.

OO6pa3iibl METAIIOB ¥ UX COSTUHEHUH.

["openue cepsl, pocopa, xenesza, MarHus B KUCIOPO/IE.
BzanMopaeiicTBre NIeIOYHBIX U IIEIOYHO3EMEILHBIX METAJUIOB C BOJIOM.
BzaumopeicTBue Mmeau ¢ KUCIOPOJIOM U CEPOM.



OmnEBITE IO KOppO3HUHU METAJIJIOB U 3allIUTE OT HEC.
ﬂa6opamoprze onbvlmul

B3aumoieiicTBre IMHKA U jKeje3a ¢ PACTBOPaMH KHCJIOT U IISI0YEH.
3HAKOMCTBO C 00pa3iaMyu METAJIOB U UX pynaMu (padoTa ¢ KOJUICKIUSIMHU ).
3HaKOMCTBO ¢ 00pa3liaMyi HEMETAJJIOB U X TPUPOJIHBIMU COSAMHEHUsAMH (paboTa ¢ KOJI-

JIEKIUSIMU).
PacnioznaBanue XJ0pUI0B U CyIb(aTOB.
Ipakmuyueckue 3anamus
[Tonyyenue, coOupanue u pacro3HaBaHUE Ta30B.

Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «MeTanibl 1 HeMEeTalllIbD.

I/LHGHTI/IQ)I/IKaI_[I/IH HCOPraHNYCCKUX COCHHHCHHﬁ.

XUMUS U KU3HD (2 1.)

[IpoMblIlITIEHHOE OJyYEeHUE XUMUYECKUX BELLECTB Ha IPUMEPE ITPOU3BOJICTBA CEPHOM KUCIOTHI. XMMHUECKOE 3arpsi3HEHUE OKPYXKAlOIIel Cpeibl U €ro mno-

CICACTBU.

KanenxapHo-remaTudeckoe njiianuposanue no xumun: 11 kiacce (0a3oBblil ypoBeHb)

KosnyecTBo yacoB: 3a roJ | monyroaue Il monyroaue
Bcero 35 16 19
KOHTPOJIBHBIX padoT 2 1 1
MPaKTUYECKUX PabOT 3 3
No Hara JAupakruyeckue eJMHULBI XuMHYeCKHl IKCIIEPUMEHT OcHoBHOI1 BU] 1eSITeJIbHO- IIynkr DopMbI KOH- Koui-Bo
nin CTH y4eOHHMKa TPOJIs 4acoB
Pasgea Il. Teopernueckue ocHoBbI xumun (164)
1 CoBpeMEHHBIE MTPEJICTABICHUS O CTPOCHUH aTOMa. ®poHTanbHasA §1, yop.1- 1
ATtoMm. M30oTOMNBI. ATOMHBIE OpOUTATH. DNEKTPOHHAS Oecena, paboTa C OIOPHBI- 8
KIaccuUKaIms dJIEMEHTOB (s-, P- MU JJIS TaMSITH MaTepura-
aneMeHThl). OcCOOEHHOCTH CTPOSHHS DIIEKTPOHHBIX JamMu
000J104eK aTOMOB IEPEXOAHBIX SIEMEHTOB.
2 [leproanuecknii 3aK0H U MEPUOANYECKAS CHCTEMA . Paznbie Bapuantel nepuo- | Pabora ¢ Tabnuneit §2, , C.p. 1
xuMuueckux anemeHToB J[.M.MeHneneeBa, ux MUpO- nuyeckoit cucremst .M. ym.1-9
BO33pEHYECKOE 1 HAYYHOE 3HAUECHHE. Menpeneesa.
3-4 Xumnyeckas cBa3b. KoBasieHTHas CcBs3b, €€ pa3HoBUA- | JI. Moxenu Kpucrtaminye- YnpakHeHUs B IpaKTH4Ie- §3,y 1-10 Cp 2




No Hdara JAunakTuyeckue eIMHULBI XuMuYecKknii IKCNepuUMeHT OCHOBHOII BU]I 1eAITEIbHO- IMyHkT DopMbI KOH- Koua-Bo
nin CTH y4eOHHKA TPOJIs 4acos
HOCTH M MeXaHU3MBI oOpa3oBaHus. CTEleHb OKHCIIE- | CKUX PEIIETOK BEIIECTB C CKOM TIPUMEHEHUH (OPMHU- §4,y 1-8
HUS U BaJICHTHOCTh XUMHUYECKUX JICMCHTOB. Pa3TUYHBIM TUIIOM CBSI3H PYEMBIX YMEHUI U HaBHI- §5,y 1-4
(aTOMHBIX, MOJIEKYJIIPHBIX, KOB. §6,y 1-6
WNonnas cBs3p. Katnonsr n anwoHsl. Metaymuindeckas | HOHHBIX, METAIUTHYECKUX )
cBs3b. BomopoaHas cBs3b, €€ poib B (OPMUPOBAHUH
CTPYKTyp OuomnonumepoB. EnuHas mpupona xummude-
CKHX CBSI3€H.
5 BemtectBo. KauecTBeHHBIN B KOTHYICCTBEHHBIN J. Mopnenu kpuctammuue-  |[BwimonHeHue ynpaxHenuid B | §4,y. 1,9 1
COCTaB BellecTBa. BemecTBa MOJIEKYISIPHOTO M HEMO- | CKHMX PEIIETOK BEIIECTB C MPaKTUYECKOM MpuMeHenuu | §5,y. 1-4
JIEKyJIIpHOTO cTpoeHus. Kpucranmnyeckue peleTky. | pa3Id4HbIM TUIIOM CBA3H (hopMUPYEMBIX YMEHUI
(aTOMHBIX, MOIIEKYIIIPHBIX, Y HAaBBIKOB.
HMOHHBIX, METAJUTMYECKHUX )
6 Yucrtsle BemecTBa U cMecd. CriocoObl pazaeneHus J. Komnekuun nHedTH, Ka- | OpoHTanbHAS §12,y.2- YcTHbIR 1
cMeceil U UX UCTI0JIb30BaHME. MEHHOTO YIJIi W NPOJYKTOB | Oecema, NOKIaIbl ydalux- 11 ompoc, mpe-
[Tpumeps! Ta3000pa3HBIX MPUPOIHBIX CMECEH: BO3AYX, | UX IMEPEpadOTKH. sl ¥ UIX TIOCNEayIoIIee 00- 3eHTaIlUN
NPUPOHBIN Ta3. 3arps3Henne atmocdepsl 1 0oprda ¢ CyXJeHHne, 0OMEeH MHEHUSI- PowerPoint n
HUM MU CO0OIICHHUS O
3arpsI3HUTEISX
BO3/yXa
7 SIBnenus, nmpoucxonduye npu pacrBopenuu Bemects | JI.  PacTBopenue okpa- CocTaBiieHue OMOPHOTO §11,y 1-5 | IlpoBepounas 1
— pa3pylieHHe KPUCTAILTMYECKOH pemmeTky, nuddy3usi, | IMIEHHBIX BEIIECTB B BOJIE KOHCTeKTa. PerreHue 3a- paborta ¢ uc-
JIUccolanus, TuapaTaius. (cynbdara meau (I1), mep- a4 ¢ UCIIOJIb30BaHUEM I10- MOJIL30BaHUEM
MaHTaHaTa Kajusd, HATHS MaccoBasi JI0Js KapTOUeK C
UcTtunnbie pacTBopsl. CriocoObI BRIpOKEHUS KOHIIEH- | xsopuja xxenesa (111)). (most AIeMEHTOB B COeTH- pa3HOYpOBHE-
Tpamyy PacTBOPOB: MacCOBAs JIOJISI PACTBOPEHHOTO J.  OOpa3upl MHIIEBHIX, HEHUH, JIOJIsl KOMITOHEHTa B BBEIMU
BenlecTBa. [loHsATHE 0 KOJUTOMaX M WX 3HAYeHHUE (30- | KOCMETHYECKUX, OMOJIoTHYe- | CMECH — J0JIS IpUMeceH, 3aJlaHUSIMU
T, TeIN). CKHX M MEAWIIMHCKUX 30JIel | JIOJIT pacCTBOPEHHOTO Be-
U TeNeH. [IeCTBa B PacTBOPE) U 00b-
1. Dpdext Tunmans eMHas foiis. Jlons BeIxoaa
MIPOJYKTa PEAKINH B CPaAB-
HEHUH C TEOPETHYECKU
BO3MO>KHBIM.
8 Hucconuanus 27€KTpoJUTOB B BOAHBIX pacTBopax. | JI. IIpoBeaeHue peakiuil YpaxxHeHus B IpaKTH4E- §17,y1-10 | Yerubiit 1
CunbHbIe M ClTa0ble DIIEKTPOJIUTHI. Peakiuu MOHHOTO | MOHHOTO OOMEHA JUISl Xapak- | CKOM MpUMEHEeHUH (HopMu- OTIPOC, UHAH-
o0OMeHa B BOJHBIX PaCTBOPaX. TEPUCTUKU CBOUCTB AJIEK- PYEMBIX YMEHUI U HaBbI- BUJI. 33/IaHUS
TPOJIUTOB. KOB Ha KapTOYKax
9 Xumuaeckue peaknun. Kiaccudukarms XxuMmdae- ®poHTanpHas Oecena, §13,y 1-7, | C.p. 1
CKHX peakluii B HEOPraHMYECKOW U OpraHn4ecKon YIPAKHEHHUS B IIpaKTHYE- §14,y 1-9,




No Hdara JAunakTuyeckue eIMHULBI XuMuYecKknii IKCNepuUMeHT OCHOBHOII BU]I 1eAITEIbHO- IMyHkT DopMbI KOH- Koua-Bo
nin CTH y4eOHHKA TPOJIs 4acos
XUMUH TI0 Pa3THIHBIM ITpu3HakaM. OcoOeHHOCTH pe- CKOM TIPUMEHEHUH (OPMU-
aKIU{ B OPraHUYECKON XUMUHU. PYEMBIX YMEHUI U HaBHI-
KOB
10 Tuaponus HeopraHUYeCKUX U Opranndeckux coeaune- | JI. Onpenenenue xapakrtepa | YmnpaxkHeHus B mpaktude- | §18,y 4- MpOBEPOYIHAS 1
uuii. Cpesia BOAHBIX PACTBOPOB: KHCIast, HEHTpalbHast, | Cpeabl pacTBOpaA C IIOMOIIBIO | CKOM mpumeHeHuu ¢popmu- | 10 pabora
mienouHas. Bogoponuslit mokazatens (pH) pacteopa. YHHBEPCAIBHOTO HHIIUKATO- | PYEMBIX YMCHUI U HaBBI-
pa. KOB
11 TeroBoi 3(h(HEeKT XUMHIECKON pPeaKITiu. Brmmonnenne ynpaxuaenu#t, | §14,y 1- 1
peIlleHHe pacYeTHBIX 3a1a4 10
12 OKHCIIUTEIFHO-BOCCTAHOBUTEIILHEBIE PEAKITHH. Y4eOHas Jieknus, padora ¢ §19, NunuBumyans- 1
OTIOPHBIMHU ISl TIAMSTH ynp.1-8 HBIE 3aJIaHUs
MaTepuaiaMu, YIPaKHEHHS Ha KapTo4Kax
B IIPAaKTHYECKOM MPUMEHE-
HUU GOPMUPYEMBIX yMe-
HUI U HaBBIKOB
13 DIEeKTPOJIN3 PaCTBOPOB U PACILIABOB. . DnexTponu3 BOAHOTO YopaxHeHus B npaktuue- | KoHcnekT | C.p. 1
[TpakTH4eckoe NpUMEHEHUE AIIEKTPOIIN3a. pactBopa cynbhaTta Meau CKOM MpUMEHEHUH (HOpMHU-
(IT). Mogenb areKTponu3e- | pyeMbIX YMEHUW U HaBHI-
pa. KOB
14 CKopocTh peakliiy, €€ 3aBUCHMOCTb OT Pa3IUIHBIX J1. 3aBuCMMOCTB CKOPOCTH Brimonnenue 3aJlaHUH, §15, WHIUBU]TY- 1
¢akropoB. KarannzaTopsl 1 KaTamus. PeaKiuy OT KOHLCHTPALMA U | HAIPaBICHHBIX HA KOpPek- | ymp.1-11 | anpHas pabo-
[IpencraBnenne o pepMeHTax, Kak OMOJIOTHUECKUX TEMIEPaTyPHI. U0 3HAaHUH W JUKBUIA- Ta ¢ KapTou-
KaTann3aTopax OeJIKOBOU MPUPOIBI J1. PasznokeHue nepokcujaa | LU0 IPOOEIIoB KamH, C.p.
BOJIOPO/Ia B IPUCYTCTBUU
Karanu3aTopa (oKcuIa Map-
ranua (IV) u depmenta (kxa-
Tajasbl).
15 O6patumocTs peakunii. Xumudeckoe papHoBecue u | . Ilpumepsl HeoOpaTuMbIx | Y4eOHas JeKuus, yHpax- §16, 1
CHOCOOBI €T0 CMELICHUSI. peakiuii, naymux ¢ o0paso- | HeHWs B MPAKTUYCCKOM | ymp.1-8
BaHUEM 0CajIKa, Ta3a I MPUMEHEHUH  (opMHUpYe-
BOJIBI. MBIX YMEHHH ¥ HaBBIKOB
16 KonTpoabnas padora Nel o teme: «CTpoenne 1
atoma. CTpoeHue BelecTBa. XUMHYECKHE peak-
107070
Pasgen |11. Heoprannyeckas xumus (11uacoB)
17 Knaccudukanms HeopraHM4ecKux COeTMHECHUM. dpoHTanbHas §21,y 1-7, | Ycr. ompoc 1
Oecena, pabota c onopuel- | §22)y 1-8
MU 151 TaMSITH MaTepura- KOHCTIEKT




No Hdara JAunakTuyeckue eIMHULBI XuMuYecKknii IKCNepuUMeHT OCHOBHOII BU]I 1eAITEIbHO- IMyHkT DopMbI KOH- Koua-Bo
nin CTH y4eOHHKA TPOJIs 4acos
JaMu
18- XuMHUYeCcKre CBOMCTBA OCHOBHBIX KJIaCCOB ®poHTamBHASL KOHCIIEKT | YCT. ompoc, 2
19 HEOPraHUYECKHMX COEJMHEHHI. Oecena, paboTa ¢ OIOPHEI- MPOBEPOYHAsI
MU JJIS TaMSITH MaTepra- pabota
JTaMu
20 Mertamnpl. DnekTpoxumuueckuii psin HanpsbkeHuid | . OOpasipl MEeTamwioB M MX | TPEHHUPOBOYHBIC YIPaXK- §20,y 1-5 | Pabora c 1
METAJIOB. COCIMHEHHH. HEHHS [0 AITOPUTMY, OTIOpHOM CcXe-
. Topenue >xenes3a, MarHus | ynpa)xxHEHUs! Ha IEPEHOC B MOH
B KHCIIOpO/IE. CXOIHYIO CUTYAIHIO
J. B3aumopelicTBue mieaou-
HBIX W IIEIOYHO3EMEIbHBIX
METaJUIOB C BOAOH.
J. B3aumopelicTBUe MeOu C
KHUCJIOPOJOM U CEPOH.
JL B3aunmogeiicTBue 1uH-
Ka M JKele3a ¢ pacTBOpaMu
KHUCJIOT U IIEJI0YEH.
21- OO0r11ue crnocoObl MOTYyYCHUS METAILIOB. JI. 3HakoMcTBO ¢ oOpasia- | Pacyer MOJISpHBIX Macce §20, C.p. 2
22 MU METAJUIOB U UX PyJaMU BEIIECTB [0 XUMHUYECKUM ynp.6-7,
(paboTa ¢ KOJUISKIIUSAMU). (dhopmyinam . BeinosiHeHHe coobie-
1. OnBITHI IO KOPPO3UX Me- | YIPaKHEHUH C HCTIONB30- HUS
TaJJIOB W 3alTUTE OT Hee. BaHWEM TOHSATHUI «II0CTO-
SAHHas ABOTaApO», KKOJIH-
YECTBO BEIIECTBaY, «Mac-
cay, «MOJIIpHAsi Maccay
23 ITonsitre o koppo3uu MetaiuioB. CriocoOwr 3ammtel oT | [I.  Pesynmpratel  kopposuu | PaGota ¢ yueOHMKOM, CO- §20,y 1- TECT 1
KOPpO3UH. METaJIJIOB B 3aBUCHUMOCTH OT | CTaB-€HUE TE€3HCOB- 6
YCIIOBHUM €€ POTEeKaHMs. KOHCITEKTOB
24- Hewmeramnsl. OKMCIUTENBHO-BOCCTAHOBUTEIbHBIE J. O6pa3npl HEMETaIIOoB. TPEHUPOBOYHBIE YIIP. 11O §20,y 1-7 | C.p. ¢ pa3Ho- 2
25 CBOICTBa TUIIMYHBIX HEMETAJUIOB (Ha . Topenue cepsl, pochopa | anroputmy, yup. Ha mnepe- YPOBH.33/1aHUA
npruMepe BOAOPoaa, KUCIOPOaa, TaIOTeHOB U CEPBI). B KUCIJIOPOJIE. HOC B CXOJHYIO CHUTYaIHIO MM I10 KapTo4-
JI. 3rakoMcTBO ¢ 0OpasamMu Kam
HEMETAJJIOB U HX MPHPO/I-
HBIMHU coenHeHUsMH (pabo-
Ta ¢ KOJUIEKLUSAMH).
JI. Pacnio3HaBaHue XJIOpHIOB
U Cynb(aToB.
26 OO0m1ast XapakTepUCTUKA MOITPYIIIBI TajIo0- J1. B3anmHOe BBITECHEHHE DponTansHas Oecena, KOHCIIEKT | YCTHBIH ompoc 1




No Hdara JAunakTuyeckue eIMHULBI XuMuYecKknii IKCNepuUMeHT OCHOBHOII BU]I 1eAITEIbHO- IMyHkT DopMbI KOH- Koua-Bo
nin CTH yueOHUKA TPOJIs 4acoB
reHoB (ot ¢Topa o nona). braropoansie rasbl. TaJIOTEHOB M3 PACTBOPOB UX | YIIPaKHEHUS B MPAKTHIE- Ha 3HaHHE
coJieit. CKOM NMpUMEHEeHUU (HOpMHU- BaOKHEHIINX
. Bo3ronka uona. PYEMBIX YMEHUM MOHATHUU U
. N3rotoBnenne HoIHOM 1 HaBBIKOB onpeaeneHui
CITUPTOBOI HACTOMKH. temsl. C.P.
27 KonTpoabhas padora Ne2 BemecTBa U HX CBOJicTBa
Paznen |. MeToanl mo3HaHus B xumuu(14)
28 Ponp skcniepumMenTa u Teopun B xuMun. MogenupoBa- | . Ananus u cunres xumude- | [IpoBeneHne onsIToB U 1
HUE XUMHUYECKUX IIPOLIECCCOB. CKHX BEIIECTB. OLICHKA pE3yJIbTAaTOB
HaOIIOACHUI
Paznen |I1l. Heopranuueckasi xumus (34)
29 [1.P.Nel Tlonmyuenme, cobupanue u pacro3HaBa- | IIpapuna 1/6, mnomyuenue, | IIpoBenenue onbIToB U §23,y 1-4 | Oruer o pabo- 1
HHE Ta30B. coOupaHre M pacrio3HaBaHWE | OIEHKA Pe3yJIbTAaTOB TE
BOJIOPO/Ia, KUCJIOPOJAa, yIJie- | HaOIraeHUH
KHCJIOTO Ta3a, aMMHUaKa, 3TH-
nieHa (110 BapraHTaM).
30 [1.P.No2 PemnieHne 3KCTIEpUMEHTAIBHBIX 337124 TI0 [poBeicHNE ONBITOB §24,y 1- 2
TeMe «MeTaibl 1 HEeMETAILITBD. OLICHKa pE3yJIbTaTOB 5
HaOJTI0ICHHIA
31 [1.P.Ne3 Wnentudukanuss HEOPraHUYECKUX CO- [IpoBenenue onsITOB U
€JIMHEHUH. OLIEHKA PE3YyAbTATOB
HaOII0IeHU
Paznen IV. Xumus u :xu3ub (29)
32 [TpombITITIEeHHOE TIOJTYYeHHE XHMHUYECKHX Be- VCTHBIHI 1
LIECTB HA IIPUMEPE MPOU3BOACTBA CEPHOU KHUCIIO- 0rpoc, co00-
THL. LIEHMS, TIpe-
3CHTAIUU
33 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMIeH Cpeibl U VCTHBIHI 1
€ro IOCIeICTBHS. ompoc, coob-
eHusd, 1mpe-
3CHTAIUN
34- Peseps 2

35




