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IHosicHuTeIbHAA 3aIIUCKA
Pabouast mporpamma mo XxuMuu cocrtapiieHa s oOyuaromuxcs 11 xkmacca MBOY «IlomoBckas
COlI» B cootBeTcTBUU ¢ TpeboBaHusIMU DenepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpemHero ooOmero ooOpa3oBaHus, [IpuMepHON OCHOBHOW 00pa3oBaTEIBLHON MPOTPAMMBI
cpeanero obmero oopazoBanus Ha ocHoBe OCHOBHOI 00pa30BaTeNbHOM MPOTpaMMbl CpPEeHETO OOIIEero
obpazoBanusi MBOY «llonosckas COILl» u mporpaMMbel Kypca XUMHHM JUIS TMPEIMETHOH JIMHHU
yuebnukoB I'.E. Pymsutuca, ®@.I'. ®enpamana 10-11 xmaccoB o0mieoOpa3oBaTeIbHBIX YUpEkICHUMH,
ony0nukoBaHHON n3natenscTBoM «lIpocBemenue» B 2021 rony, peanusyercs Ha ocHoBe yueOHUKa I.E.
Pynsutuca, ®@.I'. ®enpamana Xumus. 11 kimace. M.: [Ipocsemenne, 2020 r. Haunsiii YMK Bxonut B
@DenepanbHblii TIepedyeHb YUYeOHMKOB, PEKOMEHJOBAaHHBIX K HCIOJIB30BAHHIO B 00pa30BaTENIbHON
IporpamMMe B 00pa30BaTEIbHOM YUPEXKICHHUH.
VYuebnsiii mman MBOVY «llonosckast COLL» oTBoguT 68 "acoB /i 0053aTENbHOTO U3Y4YEHUS
XMMHHU Ha YPOBHE OCHOBHOT'O O0IIIEro 00pazoBaHus 2 y4eOHbBIX Yaca B HEJEIIO.
KonTponbsabIX padot — 6
[IpakTuyeckux pador — 3
B cootBercTBUN ¢ denepanbHbIM rocy1apCTBEHHBIM 00pa30BaTeIbHbIM CTAHJAPTOM OCHOBHOI'O OOLIETO
00pa30BaHU 21a6HbIMU YeasAMU TIKOIHHOTO XUMHUECKOT0 00pa30BaHus SIBISIOTCS:
* (¢dopMupoBaHue y OOy4arOIIMXCS  CHUCTEMBl XMMHUYECKMX 3HAaHMM Kak  KOMIIOHEHTa
€CTECTBEHHOHAYYHbIX 3HAHMIA;
*  OCBOCHME 3HAHUN O XMMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, BAXKHEHIITUX
XMMHUYECKHX MOHATHSX, 3aKOHAX U TEOPUSIX;
* pa3BUTHE JIMYHOCTH OOY4YalOLMXCSA, MX HMHTEUICKTYalbHbIX UM HPABCTBEHHBIX KadecTs,
¢opMHpOBaHHE TYMAaHHCTHYECKOTO OTHOIIGHUS K OKpPYXKAIOIMIEMy MHPY U DKOJOTHMUYECKH
11eJ1ec000pa3HOro MOBEJCHUS B HEM;
* [OHMMaHHE OOYYAIOIUMHCS XUMHHM KaK MPOU3BOAMTENBHOM CHJIBI OOLIECTBA U KaK BO3MOYKHOM
obsactu Oyaymien mpodecCuoHaATbHOM NeITeTbHOCTH;
*  pa3BUTHE MBIIUICHUS 00yUYaIOIIUXCs OCPEICTBOM TaKUX IMO3HABATENbHBIX YUEOHBIX AEHCTBUIH, KaKk
yMeHue (popMyIHupoBaTh NpoOIeMy U IMIIOTE3Y, CTABUTh LIENU M 3a]la4d, CTPOUTH IUIAHBI JOCTHKEHUS
HeNneil M pelIeHUs MOCTaBJICHHBIX 33734, ONpPEACNATh IOHATHs, OTrPaHUYMBATH WX, OMNHCHIBATH,
XapaKTepu30BaTh U CPABHUBATD;
*  IIOHMMaHHE B3aUMOCBS3M TEOPUM U MPAKTUKH, YMEHHE MPOBOAUTH XUMUYECKUH SKCIIEPUMEHT U Ha
€r0 OCHOBE JI€JaTh BBIBOABI 1 YMO3AKIIIOUEHHUS;
*  (dopMupoBaHue y 00y4arOMIMUXCsl YMEHUS BUIETh U TIOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAYUMOCTh
XUMHUYECKOT0 3HAHUS IS KaXI0T0 YeJIoBeKa He3aBUCUMO OT €To NMPpOo(hecCHOHANBHOM eI TeIbHOCTH.
* BOCHIHTaHHE YOESKAEHHOCTH B IO3UTUBHOM POJIM XUMHUH B KH3HH COBPEMEHHOIO OOIIECTBa,
HEOO0XOIMMOCTH XUMHUYECKU IPAMOTHOTO OTHOIIEHHUSI K CBOEMY 3[0POBBIO U OKpysKarouien cpeze; s
JOCTMDKEHUS] 9THX IleJie B Kypce XMMHMM Ha CTYHNEHM OCHOBHOIO OOILEro oOpa3oBaHUs pELIAIOTCA
CIIeYIOIIUE 3a0ayil:
1) dopMupyroTcst 3HaHUS OCHOB XUMHUYECKOM HAyKH — OCHOBHBIX (DAaKTOB, MOHATHH, XUMHUYECKUX
3aKOHOB U TEOPUH, BBIPAKEHHBIX TOCPEICTBOM XUMHUUECKOTO A3BIKA;
2) pa3BUBAIOTCS yMEHUS HaOM0JaTh M OOBACHATH XUMHUECKUE SIBJICHHUS, IPOUCXOMAALINE B MPUPOLE,
71a00paTOPHBIX YCIOBUSX, B OBITY M HA IIPOU3BO/ICTBE;
3) mpuoOpeTaroTcs CHeIUalbHbIE YMEHHS W HABBIKM MO O€30MMacCHOMY OOpaIeHUI0 C XUMHUYECKUMH
BEILIECTBAMM, MaTepHaIaMH U IPOLIECCAMU;



4) mpuobperaroTcsi 00yJarOITUMHUCS OMBIT Pa3HOOOpPa3HOW NEATEILHOCTH, TIO3HAHUS U CAMOIIO3HAHMUS;
KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), MMEIOIIMX YHHBEpPCAJIbHOE 3HAYCHUE IS
pa3IMYHBIX BHUJOB JAEATEIBHOCTU: PELICHHs MpoOJieM, MPUHATHS peIIeHUl, MONCKa, aHaiu3a |
00paboTKK HHPOPMALIUK, KOMMYHUKATUBHBIX HABBIKOB;

5) ¢dopMmupyercs TyMaHHCTHYECKOE OTHOIIEHHWE K XMMHH KaK NPOU3BOIMTENBHOM cuie oluiecTsa, ¢
MIOMOIIIBI0 KOTOPOH PEIaroTcsl r1o0aibHbIE MPOOIEMBI YeTI0BEYECTBA;

6) OCYILECTBIISICTCSI HHTETPAIMS XMMUYCCKON KapTHHBI MUPA B €AMHYIO HAYUYHYIO KAPTHHY.

1. [lnannpyemMble pe3yabTaThl OCBOCHUS MpeAMeTa
IIpeomemnvimu pesynomamamu 0OyICHUS] XUMUU SBIISIOTCS:

1) cdhopMHPOBAHHOCTh TMPEACTABICHUN O MECT€ XHMHUHM B COBPEMEHHOW HAay4YHOW KapTHHE MHDA;
MMOHMMAaHHE POJIM XUMUHU B (OPMUPOBAHUU KPyro3opa v GyHKIIMOHATIBLHOW IPAMOTHOCTH Ye€IOBEKa
JUTSL peLIeHUs MPAKTUYECKUX 3a/1a4;

2) BIaJeHHE  OCHOBOIIOJIATAIOIIMMHU XUMHYECKUMHU HNOHATUSIMH, TEOPHUSIIMH,

3aKOHaMU u

3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHME XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;

3) BuaJeHHE OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHUS, UCTOJIh3YEeMBIMH B XMMHH: HaOJIOJICHUE,
OIHMCaHUe, U3MEPEHUE, IKCIIEPUMEHT; yMEHUE 00padaThIBaTh, OOBSICHITH PE3YIbTAThl MPOBEAEHHBIX
OTIBITOB U JIeJIaTh BBIBOJIBI; TOTOBHOCTH U CIIOCOOHOCTH MIPUMEHSITh METO bl TO3HAHUS NP PEIICHUN
MPAKTUYECKHX 3aJ1ay;

4)  chopMUPOBAHHOCTh YMEHHUS JaBaTh KOJIWYECTBCHHBIE OIICHKM W MPOBOJUTH PACUETHI TIO
XUMHYECKUM (DOpMYyTIaM U ypaBHEHUSIM;

5) BuajeHHE MpaBWIaMU TEXHUKH 0€30MaCHOCTHU MPU UCHOJIB30BAaHUN XUMUYECKUX BEILIECTB;

6) chopMHPOBAHHOCTH YMEHHS KIACCU(PUIIUPOBATH OPraHUYECKHE BEIIECTBA M PEAKIMH 10 Pa3HBIM
MpU3HAKaM;

7)  chopMHpPOBAaHHOCTh YMEHHUS OIHUCHIBATh W pPa3NW4YaTh W3YYCHHBIE KIIACCHI HEOPTaHWYECKUX H
OpraHUYEeCKUX BEUIECTB;

8) chopMHUPOBAHHOCTh YMEHHUS JeNlaTh BBIBOJBL, YMO3AKIIOUEHUS W3 HAOMIOACHUH, XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh CBOMCTBA HEM3YUYECHHBIX BEUIECTB 110 aHAJIOTUU C U3YUYEHHBIMH;
9) cdopMuUPOBaHHOCTH yYMEHHUS CTPYKTYPHUpPOBaTh W3YYECHHBI MaTepual U XHUMHUYECKYIO
nH(OPMAIIHIO, TTOJIYYaeMY0 U3 Pa3HBIX HCTOYHHUKOB;

10) chopMupoBaHHOCTh COOCTBEHHOW TIO3HMIIMM TI0 OTHONICHUIO K XHMHYECKOW WHGOpMaIuH,

MOJIy4aeMOU U3 pa3HbIX HCTOYHUKOB;

11) chpopmMupoBaHHOCTh yMEHHS AaHATU3UPOBATh M OLIEHHWBATH IOCJIEICTBUS MPOU3BOACTBEHHON U

OBITOBOM IESATETHLHOCTH, CB3aHHOMU C IepepaboTKON OPraHUYeCKUX BEIIECTB;

12) oBnajmeHre OCHOBaMHM HAYYHOTO MBIIUJICHUS, TEXHOJOTUEH HCCIEIOBATEIHCKON W IPOCKTHOU

JesATEIbHOCTH;

13) chopMupOBaHHOCTh YMEHUS MPOBOJIUTH SKCIEPUMEHTHI Pa3HON TUIAKTUUECKOW HAIPaBICHHOCTH,

14) chopMuUpPOBaHHOCTh YMEHHsI OKa3blBaTh MEPBYIO TOMOINb MPH OTPABICHHSIX, OXKOTaX U APYTUX

TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JJA0OPAaTOPHBIM 000PYIOBAHUEM.

Memanpeomemusimu pe3yaromamamu 00y9ICHUS XUMUH SIBISTFOTCSI:
1) copmMupoBaHHOCTH YMEHHS CTaBUTh II€TM ¥ HOBbIE 3aJauyd B y4€Oe W MO3HABATEIBHOMN
NeSITeTbHOCTH,
2) oBnajcHHE NpUEMAMU CAMOCTOATEIBHOTO IUIAHMPOBAHMS IIyT€H MOCTMXKEHHS IENH, YMEHHS
BBIOMPATH (P PEKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U TTO3HABATEIBLHBIX 3a/1a4;



3) copMHpPOBAaHHOCTH YMEHHUS COOTHOCHUTH CBOHM JIEHCTBUSI C IUIAHUPYEMBIMH pe3yjibTaTamu; 4)

c(OpPMUPOBAHHOCTh yYMEHHSI OCYILECTBISATh KOHTPOJb B TMpOLEcCe JOCTH)KEHUS pe3ylbTara,

KOPPEKTHPOBATh CBOU JACUCTBUS;

5) chopMHPOBAHHOCTh YMEHHUS OLICHUBATh MPABUILHOCTH BBITIOJHEHUS YICOHBIX 3a/1a4 U COOCTBEHHBIC
BO3MOXXHOCTH MX PELICHHUS;

6) chOpMHPOBAHHOCTh YMEHUS aHAIM3UPOBATH, KiacCU(PpULIMPOBaTh, 0000IIaTh, BEIOUPATh OCHOBAHUS
Y KPUTEPUU JJIsl yCTAaHOBJICHUS TPUUNHHO-CJIEICTBEHHBIX CBS3EH;

7) chOpMHPOBAHHOCTh YMEHUS MIPUOOPETATh U IPUMEHSTH HOBBIC 3HAHUS,

8) chopMHUPOBAHHOCTh yMEHHUS CO37aBaTh MPOCTEUIINE MOJEIH, HCIOIb30BaTh CXEMBbI, TaOJIUIIbI,
CUMBOJIBI JUJISl pelIeHUs] y4eOHBIX U M03HABATEIbHBIX 3aa4;

9) oBnaseHHEe HA BBICOKOM YPOBHE CMBICIOBBIM YTE€HHEM HayUHBIX TEKCTOB;

10) chopmupoBaHHOCTH yMeHUS 3((HEKTUBHO OPTaHU30BBIBATH YUEOHOE COTPYTHHUECTBO U COBMECTHYIO
NEeSITeNIbHOCTh, paboTaTh UHIUBUIYATbHO C YYETOM OOLINX HHTEPECOB;

11) chopMUpOBaHHOCTH YMEHHS OCO3HAHHO UCIIOJIB30BATh PEUEBBIE CPECTBA B COOTBETCTBHH C 3a/1a4aMHU
KOMMYHHUKAIIIH;

12) BbICOKHI ypOBEHb KOMIIETEHTHOCTH B 00acTu ucnoias3oBanus UKT;

13) chopMHpPOBaHHOCTH SKOJOTUYECKOTO MBIITUICHHS;

14) chopmupoBaHHOCTE yMEHHS TPHUMEHSTh B TO3HABATENbHON, KOMMYHHKATHBHOW W COIMAIBHOMN
MPAKTUKE 3HAHUS, OJyYeHHbIC IPU U3YYCHHUHU MIPEeIMETA.

JIuunocmmnute pezynomamot 00y4eHUS] XUMUU:

1) BocmHTaHWE POCCHMCKON TPaKTAHCKOW HWIACHTUYHOCTH: MATPUOTH3MA, JIOOBH M YBaKEHUS K
OteuecTBy, UyBCTBa rOpJOCTHU 32 CBOIO PO/IMHY U 32 pOCCUICKYI0 XMMHUYECKYIO HAYKY;

2)  ¢dopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTHM M CIIOCOOHOCTH
00y4Jaromerocsi K CaMoOpa3BUTHUIO M caMO0OOPa30BaHUIO HA OCHOBE MOTHBALIMU K O0YYCHHIO U

MIO3HAHUIO, K OCO3HAHHOMY BBIOODY JalbHENIIeH 00pa3oBaTeIbHON TPACKTOPHH;

3) 3HaHHWE OCHOBHBIX IPHUHIIUIIOB U MPABUJI OTHOLLIEHUS K )KHBOW MPHUPOJIE, OCHOB 37J0pOBOro odpasza
’KM3HH U 37J0pOBbEcOEperaromnx TeXHOJIOTUH;

4)  cpopMHpPOBAaHHOCTH MO3HABATENbHBIX HHTEPECOB M MOTHBOB, HANpaBICHHBIX Ha H3y4YCHHE
OKpY)Kalollled NPUPOJbl; WHTEIIEKTYaJbHBIX YMEHUH (JOKa3blBaTh, CTPOUTH pPacCyXIEHUS,
aHAJIM3UPOBATh, /1€1aTh BEIBOJIBI);

5)  ¢dopmupoBaHHE TUIHOCTHBIX MPEACTABICHUH O IIEJIOCTHOCTH MPUPOIBI,

6)  (dopmupoBaHKE TOJICPAHTHOCTH U MUPOTIOOHS;

7)  OCBOEHHE COLMATbHBIX HOPM, MPABUJI MOBEACHHUS, POJICH U (OPM COIHAIBHOM KU3HU B TpyIIax U
COO0IIEeCTBAX,

8)  ¢dopMupOBaHHE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOTO TMOBEICHHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHBIM MOCTYIIKAM;

9)  dopmupoBaHUE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUHN U COTPYAHHYECTBE C YUUTEISIMH,
CO CBEPCTHUKAMH, CTapPIIMMH U MJIQIIIMMHU B IpoLecce 00pa3oBaHHOM, 0OLIECTBEHHO MOJIC3HOM,
yueOHO-HCIe10BaTeNIbCKOM, TBOPUECKON U APYTUX BUAAX AEATEILHOCTH;

10) dopmupoBaHHEe [EHHOCTH 3A0POBOTO U 0Oe30MacHOro oOpas3a JKU3HU; YCBOCHHE MPaBHII
WHIUBUAYAIBHOTO M KOJUIGKTHBHOTO O€30MAaCHOTO IOBEACHHS B YPE3BBIYAMHON CHUTYaIHsIX,
YTPOKAIOLIUX JKU3HU U 3[JOPOBBIO JIIOCH,

11) dopmupoBaHKE OCHOB YKOJIOTUYECKOTO CO3HAHUS Ha OCHOBE MTPU3HAHUS [ICHHOCTH KH3HU BO BCEX
e€ MPOSBICHUAX M HEOOXOJMMOCTH OTBETCTBEHHOIO, OEPEXHOr0 OTHOLICHHS K OKpYXarolen
Cpelie U pallMOHAIIbHOTO MPUPOI0NOJIb30BAHUS;



12) yuuTBCA CAMOCTOATEIBHO OINPEAENATh LEIN CBOEro OOydeHHUs, CTaBUTh U (HOPMYIUPOBATH AJIs
ce0s HOBbIE 33/1a4d B yueOe M MO3HABATEIbHOU NIEATEIbHOCTH, pa3BUBaTh MOTUBBI U MHTEPECHI
CBOCH IMO3HABaTEIbHOM ACATEILHOCTH;

13) 3HAKOMCTBO C COCTaBJSIOUIMMH HCCIIEA0BATEIbCKOW EATEIBHOCTH B 00JIACTH XMMHHU, BKIIIOYas
YMEHUE BUAETh NpoOJeMy, CTaBUTh BOIPOCHI, BBIABUTATh THUIIOTE3BI, JABaTh OMNpPEACICHHS
MOHATHSIM, K1accu(UIUPOBaTh, HAONIOAATh, MPOBOAWTH JKCIEPUMEHTHI, JENaTh BBIBOABI M
3aKJIIOUEHUS, CTPYKTYpUPOBATh MaTepuai, 0ObIACHSITh, JOKAa3bIBaTh, 3AIUIIATH CBOU HJIEH;

14) dopmupoBanue ymenus paboTaTh ¢ pa3IiIHBIMU HCTOYHUKAMHU XUMHYECKONH HHPOPMAITUH: TEKCT
y4eOHUKa, HAYYHO-TIOMYJISIPHON JIMTEpaTypoOi, CIIpaBOYHUKAMHU, aHAIIM3UPOBATh U OIICHUBATH
nH(popMaIuio;

15) BmageHue OCHOBaMH CAMOKOHTPOJS,, CAaMOOLCHKH, TPUHATHS pelIeHuil B ydueOHOH U
MTO3HABATEJILHON JIE€ATEIbHOCTH;

16) ¢opmupoBaHue M pa3BUTHE KOMIIETEHTHOCTH B 00JAacTH HCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH.

17) ¢opmupoBaHHE YMEHHH OCO3HAHHO KCIIOJIB30BaTh pEYEBBIC CPEACTBA IS JUCKYCCHH U
apryMEeHTallid CBOEH MO3WILIMHM, CPAaBHUBATh PAa3JIMYHBIE TOYKH 3PEHHS, apryMEHTUPOBaThb WU
OTCTauBaTh CBOIO TOUKY 3PEHUS.

Jluunocmuvivu  pe3ynomamamu  uzyueHuss — npeomema  «Xumuay — AGNAIOMCA  cledyioujue

xXapakmepucmuxu (noxazamenu,):

1. I'pasknanckoe BOCIIUTAHUE:

- 3HAIOUIMM ¥ NPUHUMAIOIINKI CBOIO POCCUHCKYIO I'Pa)IaHCKYI0 HJIEHTUYHOCTH B MOJUKYJIBTYPHOM H

MHOTOKOH(ECCHOHAIIBHOM POCCUICKOM OOIIECTBE, B COBPEMEHHOM MHUPOBOM COOOIIECTBE.

2. IlaTpuoTHyeckoe BOCIMTAHHE:

-CO3HAIOIINK CBOIO ATHOKYJIBTYPHYIO HACHTUYHOCTD, JIIOOSIINI CBOM HApOI, €r0 TPaJAUuLUH, KYJIbTYpY;

-IPOSABIISIIONINN yBa)KEHUE, LIEHHOCTHOE OTHOILIEHUE K HMCTOPHUYECKOMY M KYJIBTYPHOMY HACIIEIHIO

CBOET0 M ApYrux Hapoaos Poccuu.

7. JKon0rMYecKoe BOCIUTAHHE:

-BBIPXKAIOIINUNA U JEMOHCTPUPYIOMINKA CHOPMUPOBAHHOCTh SKOJIOTHUYECKON KYJIbTYphl HA OCHOBE

MTOHUMAaHUS BIUSHUS COMATbHO-3KOHOMHUYECKHUX ITPOLIECCOB HA OKPYIKAOILYIO TPUPOJHYIO CPENLY.

[IpuMeHsrOmMMi 3HaHUS COLMAIBHBIX W E€CTECTBEHHBIX HAyK Ui PEIIEHHs 3aJad I0 OXpaHe

OKpYKarolleu Cpeibl;

-BBIPAXKAIOIIHI IEITEIbHOE HEMPUATHE NCUCTBUM, MPUHOCSIINX Bpe MPUPOIE, OKPYKAOIIEH CPEE;

-3HAIOLIUI ¥ MPUMEHSIONUI YMEHUsI Pa3yMHOro, OEpeXIMBOTO MPUPOJIONOIL30BaHUS B OBITY, B

0O0I1IeCTBEHHOM MPOCTPAHCTB;.

-UMEIOIIMKA W Pa3BUBAIONIMKA  ONBIT  SKOJIOTMYECKW  HAIPaBICHHOW,  MPUPOJOOXPAHHOM,

pecypcocOeperatonieil 1eaTelbHOCTH, Y4aCTBYIOUIUI B €r0 NpUOOPETEeHUH APYTUMU JTIOAbMH.

8. Ilo3HaBaTe/IbHOE BOCIIMTAHUE:

-JIeATEIbHO BhIPaKAIOIIU I T03HABATEIbHBIE HHTEPECHI B PA3HBIX MPEAMETHBIX 00JIACTSIX C Y4ETOM CBOUX

CIIOCOOHOCTEM, TOCTHUIKECHUI;

-00J1a/1af01HH MTpeICTaBIeHHEM O HayYHOU KapTHHE MHpa C YYETOM COBPEMEHHBIX JIOCTUKECHUN HAYKH

Y TEXHUKH, JJOCTOBEPHON HAYYHOW MH(POPMAIINH, OTKPHITHUSIX MUPOBON U OT€UECTBEHHON HAYKH;

-BBIPQKAIOIIMKM HABBIKK AapryMEHTHUPOBAHHONM KPUTUKH AHTUHAYYHBIX IIPEACTABICHUM, WJIEH,

KOHILIETIIINI, HABBIKU KPUTUYECKOTO MBIILJICHNUS;

-CO3HAIOIIUN U apTYMEHTHUPOBAHHO BBIPAXKAIOIINN TOHUMAHNE 3HAUCHUSI HAYKH, HAYYHBIX JOCTHKEHUN

B JKU3HHU POCCHUHCKOTO 0O0IIecTBa, B 00ECIEYCHUH €ro 0€30MacHOCTH, B TYMaHUTApHOM, COLMAIBHO-

SKOHOMHYECKOM pa3BUTUHU Poccuu B COBpEMEHHOM MHPE;



-pa3BUBAIONIMN W TPUMEHSIONNNA HABBIKM HAOJIOEHWN, HAKOTUICHWS W CHUCTeMaTu3anuu (pakToB,
OCMBICJICHHUS OIbITa B €CTECTBEHHOHAYYHON U TYMaHUTAPHOW 00JIACTSAX MO3HAHUS, UCCIIEI0BATEIIbCKOM
NEeATEILHOCTH.

Bvinycknux na 6a3080M yposHe HayYumcs:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMUHU B ()OPMUPOBAHUU COBPEMEHHON HAYYHON KapTHHBI MUpPA U B
MIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA;

— JIEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXK]y XUMUEH U APYTUMH €CTECTBEHHBIMU HayKaMu; —
pacKphIBaTh HA MpUMEpPaX MOJIOKEHHS TEOPUU XUMUYECKOro ctpoeHusa A. M. bytieposa;

— OHUMATh GUBUUYECKUHN CMBICH TIeproandeckoro 3akona J[. 1. MenaeneeBa u Ha €ro OCHOBE OOBSCHATH
3aBHCHMOCTh CBOWMCTB XHMHUYECKUX DJIEMEHTOB M OOpPa30BaHHBIX HMMHU BEIIECTB OT JJICKTPOHHOTO
CTPOEHHUSI ATOMOB;

— OOBSICHATH MPUYUHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHHWA 00 WX COCTaBe U
CTPOCHUU;

— IPUMEHSATH MPABUJIA CUCTEMATUYECKON MEXIYHApOJAHOW HOMEHKIIATYphl KAK CPEJICTBA pa3InUCHUs U
UICHTH(UKAIIUYN BEIIECTB MO0 UX COCTaBYy U CTPOCHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpPHbIE (hOPMYJIBI OPraHMYECKUX U HEOPraHMYECKUX BEIIECTB Kak
HOcHTeNel NHPOPMAIIMU O CTPOCHUH BELIECTBA, €T0 CBOMCTBAX U MPUHAJIEKHOCTHU K ONpeAeIEHHOMY
KJIACCY COCIMHEHUN;

— XapaKTEepU30BaTh OPTraHUYECKHE BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOMICTBaM, YCTAHABIMBATh
MPUYUHHO-CIIEACTBEHHBIE CBS3H MEXK]Y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

— IPUBOANTH NPUMEPHl XUMHUYECKHUX PEAKLMM, pPAaCKpPBIBAIOIINX XapaKTEpPHbIE CBOMCTBA TUIIMYHBIX
Mpe/ICTaBUTENEeH KJIACCOB OPraHMYECKUX U HEOPTaHWYECKUX BEIIECTB, C LENbI0 UX HIEHTU(DUKALNU U
00BSICHEHUS 00JTACTH IPUMEHEHUS;

— IPOTHO3MPOBATh BO3MOXXHOCTh NPOTEKaHUS XMMHUUYECKMX pPEAKUUMH Ha OCHOBE 3HAHUM O THIAX
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;

— UCTIONB30BaTh 3HAHUS O COCTAaBE, CTPOCHUU U XMMHUYECKHUX CBOMCTBAX BEUIECTB JJIS MX O€30MacHOTO
MIPUMEHEHHUSI B IPAKTUYECKOM NEATEIBHOCTH;

— BJIQJIETh MIPaBWJIAMU U TipuéMamMu 0e30macHOi paboThl ¢ XUMUYECKIUMHE BEIIECTBAMU U JIA0OPATOPHBIM
o0opyIoBaHUEM;

— YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEAKIIMU M CMEILEHUS] XUMUYECKOTO PaBHOBECHS
OT Pa3NUYHBIX (PAKTOPOB C LEIHIO OMPEICICHUS ONTUMAIBHBIX YCIOBUU MPOTEKAHUS XHUMHUYECKUX
IIPOLIECCOB;

— IPUBOANTH PUMEPHI THIPOJIN3a COJIEH B TOBCEAHEBHOM KU3HU YEJIOBEKA;

— IPUBOAUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKUUNA B MPUPOJE, MPOU3BOACTBEHHBIX
Ipoleccax U KU3HEAEITEIIbHOCTH OPTraHU3MOB;

— IPUBOJUTH MPUMEPHI XUMHUYECKHUX PEAKIIHA, PACKPHIBAIOIINX OOIIHEe XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB — METAJJIOB U HEMETAILIOB;

— IPOBOJIUTH PACUETHI HA HAXOXKJICHUE MOJICKYISIPHON (OPMYITBI YTIEBOIOPOAA MO MPOIYKTAM CTOPAHUS
1 110 €70 OTHOCHUTEJIBHOM INIOTHOCTH U MaCCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIMX B €r0 COCTaB; — BIIAJIETh
npaBwiIaMy 0e30MacHOro oOpalleHus ¢ eIKUMH, TOPIOYMMU ¥ TOKCHYHBIMH BEIIECTBAMHU, CPEACTBAMHU
OBITOBOM XMMUU,

— OCYILIECTBJIATh MOMCK XMMHYECKONW HMH(OpMalMy MO Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM
(dbopMyIiaM BEIIECTB;

— KpUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATH XUMHUYECKYI0 HH(POpPMAIUIO, COJEp)Kallylocsl B
COOOIIEHUSAX CPENICTB MaccoBoi MHPopMaluu, pecypcax HTepHETa, HAyYHO-TIONMYISPHBIX CTaThsX, C
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TOYKH 3PEHHSI €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IENSAX BBISABICHHUS OIMMOOYHBIX CYXICHUH H
(dbopMupoBaHUs COOCTBEHHOU MO3UIINY;
— MPEJICTABNIATh IMYyTH PpEIICHUS rII00aNBHBIX  TPOOIIEM, CTOSIIINX nepen
YeJI0BEYECTBOM (IKOJIOTHUYECKHX, YHEPreTUUYECKUX, CHIPhEBBIX), W POJIb XMMHU B PEIICHUU ITHX
npobJem

Buinycknux na 6a3060m ypoehe noiyuum 603MONCHOCHb HAYYUMbCA.!
UTIOCMPUPOBAMb NPUMEPAMU CMAHOGIEHUE U IBOJIOYUIO OP2AHUHECKOU U HEOP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCHOPUYECKUX SMANAX e€ pa3eumusl;
UCNONIL3068AMb MEMOObl HAYYHO20 NO3HAHUS NPU 8bINOIHEHUU NPOEKMO8 U YHEOHO-UCCNe008AMENbCKUX
3a0ay NO U3YYEeHUIO C8OUCMS, CNOCOD08 NOYYeHUs. U PACNO3HABAHUSL OP2AHUYECKUX U HEOP2AHUYECKUX
seuecmas,
00BACHAMb NPUPOOY U CROCOOBL 0OPA308AHUS XUMUYECKOU C853U. KOBALEHMHOU (NOJAPHOU, HeNOIAPHOLL),
UOHHOU, MEMANIUYECKOU, 000POOHOU — C YeAbl0 ONPeOeeHUs. XUMUYECKOU AKMUBHOCMU 8eUjeCe;
VCMAHABIUBAMb 2eHEMUUECKVIO C853b MeHCOY KIACCAMU OP2AHUYECKUX T HeOP2AHUYECKUX 8euecma OJis
000CHOBAHUSL NPUHYUNUATILHOU 803MONCHOCIU NOJLYYEHUS. OP2AHUHECKUX COCOUHEHU 3a0AHH020 COCMABA
U CMpOeHUsl;, YCMAHABIUBAMb 83AUMOCEA3U MeHCOY hakmamu u meopuel, NPUYUHOL U cledcmauem npu
ananuze npodIeMHbIX CUmyayuti u 000CHOBAHUU NPUHUMAEMBIX PEUEHUL HA OCHO8E XUMUYECKUX 3HAHULL
8b108U2AMD U NPOBEPSAMb IKCNEPUMEHMATbHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX Beuecms Had OCHO8e
UX COCmasa u CMpoenusl, Ux CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKyu, 0 Xxapakxmepe u npooOyKmax
PABTUYHBIX XUMUYECKUX PeaKyull,
Xapaxkmepuzoeams Geujecmsea Nno Ccocmagy, CMpPOEHUr0 U CEOUCMEAM, YCMAHABIUBAMb NPUUUHHO-
Cle0CMBeHHble CE53U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUleCTEd;
CcOCmassimes MOJEKYIAPHbLE U NOTHbLE UOHHbLE YPAGHEHUs NO COKPAUJCHHBIM UOHHBIM YPABHEHUSIM,
NPOCHO3UPOBAMb CNOCOOHOCHb 8eulecmaea NPOosGIamy OKUCIUMENbHbBLE UTU 60CCIAHOBUMENbHbIE
C80lICMBA C yuyemom cmeneHeli OKUCIeHUS] DTIeMEeHMO08, BX00AUUX 8 €20 COCMAB,
cocmaensims — YPAGHEHUs.  peakyut,  COOMBEeMCMEYIOWUX  NOCIe008AMENIbHOCMU — NPeBPALeHUll
HeOP2AHUYeCKUX 8euiecms Pa3iudHblX KI1ACCos;
8b108U2AMD U NPOBEPSAMb IKCNEPUMEHMATbHO 2UNOMe3bl O Pe3yIbmamax 8030eUCmeusi PAa3iudHbIX
Ghaxmopos na usmeHenue CKOPOCMU XUMUYECKOU PeaKyuu;
UCNONIBL306aMb NPUOOPEemeHHble 3HAHUS OJI IKOAOSUHMECKU ZPAMOMHO20 NOBEOCHUsl 8 OKpYjicaiowell
cpeoe;
UCNONIBL306aMb NPUOOPEemeHHble Kllouesble KOMNEMeHYul Npu GblNOJHEHUU NPOEKMO8 U y4eOHO-
UCC1e008amMeNbCKUX 3A0aU NO U3YYEHUIO CBOLCE, CNOCO008 NONYYeHUs. U PACNO3HABAHUS 6eUleCE;
00BEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCBaX U XUMULECKUX NPOYeCcCax;
KpUumu4ecku OmHOCUMbCS K NCeBOOHAYUHOU UHDoOpMayuu, HedoOpOCo8eCmHOlU peKiame 8 CPedCmeax
MaAccosou uHpopmayuu,
0CO3HABAMb 3HAYEHUe MEeOPEeMUYeCKUX 3HAHUL N0 XUMUU 011 NPAKMUYECKOL 0esimelbHOCMU Y4elo8eKd,
co30asamv  MoOenu U cxembl O peuleHus YYeOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HeobXo0uMocms  CoON0OeHUsT NPeONUCAHULl, NpeodlazaemMvlX 68 UHCMPYKYUIX N0 UCHOAb308AHUIO
JleKapcme, cpeocma OblmoBo Xumuu u op.
pazsusamv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmMEoM  VenyoaeHus 3Hanuil 00 ucmopuu
CMAHOBNICHUsSL XUMUYECKOU HAYKU, €€ OCHOBHLIX NOHAMUL, NEPUOOUYECKO20 3AKOHA KAK 00HO20 U3
BANCHELIUUUX 3AKOHO8 NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCIMUNICEHUAX HAYKU U MEXHUK, COCMABTISIMb
MONEKYIAPHbIE U NOJIHble UOHHbIE VYPABHEHUS. N0 COKPAWEHHBLIM UOHHLIM YPAGHEHUSM, NPUSOOUMb
npumepsvl peaxyuil, NOOMEePHcOAUUX CYWECMBOBAHUE B3AUMOCEAZU MeNHCOY OCHOBHBIMU KIACCAMU

HeopeaHu4ecKux eewecmes,
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NPOSHO3UPOBATN PE3YIbMaAmMbl 8030€UCMBEUsL PAZTUUHBIX PAKMOPOS8 HA USMEHEHUE CKOPOCMU XUMUYECKOU
peaxyuu; nPocHO3UPO8amMbs pe3yibmamyl 6030€UCmMBUs pA3IUYHBIX YAKMOPO8 HA CMeWeHUe XUMUYECKO20
PABHOBECUS. NPOSHO3UPOBAMb XUMUYECKUE CBOUCMBA 6eUeCcm8 HA OCHOBe UX COCMABA U CMPOeHUs.,
NPOCHO3UPOBAMb CNOCOOHOCMb  8ewjecmsed NPoAGIAMb OKUCIUMENbHbIe UIU  80CCMAHOBUMENbHbLE
cB0licmea ¢ yuémom cmenenel OKUCIeHUs. DIeMEHMO8, 6X00SAUWUX 8 e20 COCMAs;

UNTIOCMPUPOBAMb HA NPUMEPAX CIAHOGIEHUE U IBOTIOYUIO OPSAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX
UCMOPUYECKUX SMANAX ee Pa36umusl;

UCNONBL306AMb MEeMOObl HAYYHO20 NO3HAHUSA NPU BbINOJHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMENbCKUX
3a0au no U3yYEeHUIo C8OUCME, CHOCOO08 NOIYUEHUS U PACHO3ZHABAHUS OPLAHUYECKUX 8eUeCm8; 00bACHAMb
npupoody u cnocodwvl 0OPA308aHUsL XUMUYECKOU C853U. KOBALIEHMHOU (NOJAPHOU, HENoOJSPHOU), UOHHOL,
MEMALIUYecKol, B000POOHOU — C UYelblo OnpedeleHus XUMUYeCKOU aKMUBHOCMU — 6eujecms,
VCMAaHABIUBAMb 63AUMOCEA3U MeXHCOY akmamu u meopuel, NPUYUHOU U C1e0CmeuemM Npu aHdIu3e
npooONEMHbIX cumyayuti U 0OO0CHOBAHUU NPUHUMAEMbIX PeUeHUll HA OCHO8e XUMUYECKUX 3HAHULL,
0p2aHU308b16aMb, NPOBOOUMb YUEeHUYECKUe NPOeKmbvl N0 UCCIe008AHUI0 CBOUCME Belecms, UMEIOuUX
8adICHOE NPAKMUYECKoe 3HAYeHUe.

2. Coaep:xanue yueOHOI0 nmpeamera
Ilosmopenue kypca xumuu 10 kracca (2 u)
[ToBTOpeHue Teopun xumuueckoro ctpoenust A.M. byrieposa. 'nGpuan3zanus 3JIeKTPOHHBIX 00JaKOB B

aroMe yriiepoaa. Buasl xumudeckon cBsi3u. [IoBTOpeHE OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHUI

Paszoen 1. Teopemuueckue ochosol xumuu (384)

Tema 1.1. Baxcuetiuue xumuyeckue nOHAMuUs U 3akousl (8 u)
XUMUYECKui 371eMeHT. ATOMHBIN HOMep. MaccoBoe uucio. Hyknuasl. Paguonyknuael. 3otomnsl. 3aKoH
COXpaHEHMsI MacChl BEIIECTB. 3aKOH COXpaHEHUss M TMpeBpauleHus sHepruu. JlegekT macchl.
[Tepunonnueckuii 3akoH. DieKTpoHHas KoHpurypamus. ['paduueckas snekrponHas Gopmyna. s-,p-,d- u f-
Onementsl. JlanTanouapl. AKTHHOMIBI. VICKYCCTBEHHO TIONyYeHHBIC JJIEMEHTHL. BajleHTHOCTB.
Bonoponnsie coenuHeHus

Tema 1.2. Cmpoenue eewgecmea (7 4)
Nonnas cBs3b. KoBanenTHas (mosisipHasi ¥ HENOJSIpHAsi) CBA3b. DIIEKTpoHHas popmyna. Meramindeckas
cBsi3b. BomoposHas cBsi3b. ['mbpuanzanus aToMHbIX opOuTaneit. Kpucramisl: aTOMHBIE, MOJICKYIISIPHBIE,
MOHHBIE, METAIITNYECKue. DineMeHTapHas sueiika. [lomumopdusm. [Tonumopdueie MoguduKkanmy.
Amnnotponus. M3omepus. 'omonorus. XuMuueckuii CHHTES.
Lemoncmpayuu. Monenu HOHHBIX, aTOMHBIX, MOJEKYISAPHBIX M METAUIMYECKUX KPUCTAJUIMYECKUX
peméTok. Mozenu MoJeKysl '30MEPOB U TOMOJIOTOB

Tema 1.3. Xumuueckue peaxyuu (6 4)
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE peakuu. Peakiuu pa3nokeHus, CoeTMHEHNs, 3aMellleHns, 0OMeHa.
DK30TepMUYECKUE W IHAOTEPMHUYECKUE peakiuu. OOpaTuMble W HEOOpaTHMbIC peakIuu. TerioBoi
apdext peaknuu. 3akoH ['ecca. Tepmoxmmuueckue ypaBHEHHs. Termora oOpazoBaHus. TermoTa
cropanusi. CKOpOCTh XMMHUYECKOUN peakii. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH JEHCTBYIOIIUX MacC.
Kunernueckoe ypaBuenue peakunu. Katanuzatop. UHru6uTop. 'oMOTeHHBIN 1 TE€TEPOTCHHBIN KaTaJln3.
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Karanutnueckue peakuuu. Xumuueckoe pasHosecue. [Ipuniun Jle Hlatense
Lemoncmpayuu. Pa3nuyHble THNBI XUMHUYECKUX DPEAKIMM, BHICOOIBITHI 110 OPraHUYECKOM XUMHH.
Jlabopamopnuiii oneim. VI3yueHue BIUAHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHi

Tema 1.4. Pacmeopuot (10 u)
HucnepcHbie cucteMbl. PacTBopsl. ['pyboaucnepcHbie CUCTEMBI (CyCIIeH3uH U AMYJIbcun). Kommonaasie
pactBopsl  (3071M). Aspo3onu. MonspHas KOHIEHTpaIus. OJEKTPOJHUTHL.  DJIEKTPOJIUTHYSCKAS
nuccounanusd. Crenens auccouuanuu. Koncranta guccouuanuu. Bomopoansiii mokaszartens. Peakumu
MOHHOTO oOMeHa. ['uaponu3 opraHuvecKkrx BemecTB. | uaponu3 comnen.
Pewenue 3anau o reme «PactBopbi».
Jlabopamopnuie onvimel. OnipesieNieHne peakiuy cpeibl YHUBEpCAIbHBIM HHIUKAaTOpoM. [ naponus coneit
Ipaxmuuyeckas paboma 1 «[IpurotoBieHne pacTBOPOB C 3aIaHHOIN MOJISIPHON KOHIICHTPAIHEH.

Tema 1.5. Dnexmpoxumuueckue peaxyuu (7 4)
lNanbBannveckuii snemMeHt. OnekTponabl. AnHona. Karox. Axkkymynsatop. TOIIMBHBIA — 3JIEMEHT.
DNeKTpoxuMusd. Pl cTaHgapTHBIX JIEKTPOAHBIX MOTeHIManoB. CTaHmapTHbIe yciaoBus. CTaHaapTHBIN
BOJIOPOJIHBIN 351eKTpoA. Koppo3us MeTannoB. XuMUYECKas v AJIEKTPOXUMHUYECKas KOPPO3Husl. DIEKTPOJIN3

Paszoen 2. Heopzanuueckas xumuu (224)

Tema 2.1. Memannwvt (12 u)
JIérkue u Tsaxénpie Metaiuibl. JlerkoraBkue W TyroriaBkue metauibl. Meab. [lunk. Tutan. Xpowm.
Kenezo. Hukens. [Tnatuna. CrutaBel. Jlerupyromue mno6aBku. UEpHBIE M IBETHBIC METALIbL. UyryH.
Crans. JlerupoBanHsle cTanu
Jlemoncmpayuu. OOpa3lbl METALIOB M HUX COCIWHECHHH, CIUIaBOB. B3ammonelcTBHE METajoB C
KHUCJIOPOJIOM, KHCJIOTaMH, Bojaoil. Jloka3arenbCTBO aM@pOTEPHOCTH aIIOMUHUS U €ro THUIPOKCHUIA.
B3aumopeiicTBue Menu u jkene3a ¢ KUCIOpoI0M, B3aUMOJICICTBIE MEIU U JKeJie3a C KUCIOTaMu (cepHas,
cosstHas ). [Tonyuenue ruapokcuaa meau(Il), runpoxcuna xpoma(Ill), okcuaa meau(1l). Bzaumoneiicteue
OKCHJIOB M THUIPOKCHIIOB METAIUIOB C KuciaoTamu. Jloka3aTenbcTBO aM(OTEPHOCTH COCIUHEHUIMA
xpoma(IlI).
Ilpakmuueckas paboma 2 «Pelenne SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «MeTaby.

Tema 2.2. Hememannwt (10 u)
Hewmeramnsl. [IpocTeie BemecTBa — HemeTawibl. Yriepoa. Kpemuauit. Azotr. ®ochop. Kuciaopoa. Cepa.
®top. Xnop. Cepnas kucinora. A30THas Kuciiota. Bomopoanbie coeTMHEHU HEMETAJIIOB.
Jemoncmpayuu. O6pa3upl HeMeTau10B. Moenu KpucTalInyecKuX peméTok aiMasa u rpadura.
[TonyyeHne amMmmmuaka 1 XJ0poBOJOpO/1a, PACTBOPEHUE UX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BenlecTB. CKUraHUe YIJisl U CEpbl B KUCIOPOJE, ONPEACICHNE XUMUUECKUX CBOWCTB
IIPOYKTOB CropaHus. BzanMonencrerue ¢ Mepl0 KOHIICHTPUPOBAHHOM CEPHOU KUCIIOTHI,
KOHIIEHTPUPOBAHHOMN U pa30aBICHHON a30THON KUCIIOTHI.
Ilpakmuueckas paboma 3. «PenieHne 3KCIepUMEHTAIBHBIX 33134 110 TeMe «Hemeramnby.

Paszoen 3. Xumus u sxcusuo (64)




Tema 3.1. Xumus u srcusns (64)
XuUMHUYECKasi MPOMBIIIIEHHOCTh. XHUMHU4YecKass TexHosorus. U€pHas meramryprusd. JlOMEeHHas Ieyb.
Arnomepanus. Kucinopoansiii kouBeptep. be3orxogHoe mpon3BoICTBO. DKOTOTHYECKUI MOHUTOPHUHT .
[IpenensHo nomycTuMble KOHIEHTpauuu. /Jemoncmpayuu. OOpasipsl CpeacTB OBITOBOM
XUMHH, HHCTPYKLIUU 110 UX IIPUMEHEHHUIO.

3. TemaTnuyeckoe NJIAHNPOBAHME C YKAa3aHUEM KOJIUYECTBA YaCOB, 0TBOJAMMBIX HA OCBOEHHUE
KaKI0i TeMbI

NeNe Tema KoJ1 - Bo yacoB
nm\nn

1 [ToBTOpenue kypca xumuu 10 knacca 2

2 8
Bakueiinme XuMu4ecKkue IMOHATHSI U 3aKOHEI

3 7
CtpoeHue BelecTna

4 6
XUMUYECKUE PEAKIIUU

5 10
PactBOpb!

6 7
DIIEKTPOXUMHUYECKUE PEAKITUU

7 12
MeTanibl

8 10
Hewmeramnel

9 6
XUMHUS U )KU3Hb
Bcero 68
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IHosicuuTeNLHAA 3aIUCKA

KanennapHo-temaTnyeckoe MIAHUPOBAHUE MO XUMHM 11 11 Kiacca cocTaBiieHO K
Paboueit nporpamme 1o xumuu i ydamuxcs 11 kmaccoB 06mieoOpa3oBaTeIbHbIX
yupexJeHud,  paspaboraHHoii Ha  ocHoBe  DenepambHOr0  TOCYJApPCTBEHHOTO
0o0pa30BaTeNbHOTO CTaHAapTa CpeAHero oOiero oOpa3oBaHMs, MPUMEPHON NPOrpPAMMBI
cpenHero o01ero o0pa3oBaHus 0 XUMHH, TPOTPAMMBI Kypca XUMHUH TSI TPEAMETHON JIMHUN
yueOHukoB [.E. Pymsutuca, ®.I'. ®denpamana 10-11 kimaccoB 0011e00pa3oBaTeIbHBIX
YUpEKICHUM, omnmyOsukoBaHHOW wu3narenbcTBoM  «lIpocBemenne» B 2021 romy w
YTBEPKJICHHOM Ha neaarorndeckom cosere, [Tporokon Ne 1 ot 25.08.2023 roaa.

OO6111ee uncio yueOHbIX 4acoB - 684 (2 4 B HEJE0).
Y4eO0H0 — MeTOANYEeCKUIT KOMILJIEKT

VYyeOnuk denepanbHOro NEPEeyHs, B KOTOPOM peaan30oBaHa JaHHas mporpamma
Pymsutuc I'.E., ®enpaman @.I'. Xumus. ba3zossiil ypoBenb. 11 kiacc. - M.: Ilpocsenienue,
2020.

3aBepmatomuii stan (11 kmacc) HampapiaeH Ha 0000IIEHHUE, PACITUPEHUE UMEIOIIUXCS
3HaHUH MIKOJILHUKOB U U3y4YeHHe 0J10Ka XHUMHUSI U KU3Hb, IPU3BAHHOTO JIaTh BBIITYCKHUKaAMU
MPUKIIAJIHBIC 3HAHUS U YMEHHSI.
- KOJIMYECTBO MPAKTHYECKHUX padoT - 3;
- KOJIMYECTBO KOHTPOJIbHBIX paboT 3a rof — 6.
[Iporpamma COOTBETCTBYET aBTOPCKOM IO COAEPKAHUIO W JIOTHKE €€ u3ydeHus. byaer

MPOBEJIEHO 68 YacoB, U3YUEHO 68 yUEOHBIX €UHUII.
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KanenaapHo - TeMaTu4eckoe nJiaHupoBanue no xumum 11 kiacca

Nemmo | Ne Tema ypoxka [Inanupyemslie pe3ynbTaTsl 13 Hara Hara
IUTaHYy | 11O wiaH | GaxT
TEME MeranpenmeTHbie IIpeameTHbIE
IToBTOpenue kypca xumuu 10 kiaacca (2 4)
1 Teopust XUMHUYECKOTO CTPOCHHUS OcBoeHnue npuemMoB JIUCTBUM B 3HaTh: OCHOBHBIE TOJIOKEHUS [ToBroputrs | 06.09
A.M.Bytneposa. HECTAHAAPTHBIX CUTYALUX, Teopuu XMMUYECKOTO marepuan 10
Nzomepus. ['omonorus. OBJIAJICHUC SBPUCTUICCKUMHU crtpoenust A.M.bytnepona. KIL.
[IpodopuentanroHHbIit ypok METOJJAMHU PELICHHS IPOOIEM 3HaTh NOHSTHS:
PazButue ciocobHOCTH V30MepHs. T OMOJTOT L.
BBICITYIIIUBATh COOECETHIKA, T HEPUAN3ALIS HICKTPOHHBIX
MMOHUMATh €r0 TOUKY 3PEHHUS, 0BJTAKOB B aTOME YIIEpoa.
IIPU3HABATE IIPABO IPYroro Buasl XUMHUYECKOH CBSI3U U
YesloBeKa Ha MHOE MHEHHE; BUIBI paspbiBa XHMIUECKOIR
®opmupoBanue yMeHHH paboTaTh | opany
2 OCHOBHBIE KacChl B TPYIIIC, HPCACTABIIATE 1 3HaTh: COCTaB, [ToBToputes | 06.09
OpraHN4eCKHUX OTCTaMBATL CBOM BITILANLL 1 CTPOCHHE M CBOMCTBA OCHOBHBIX | Matepuain 10
COETMHEHUIA. ybesxenks, BECTH JUCKYCCHIO. KJIACCOB OPraHMYECKHUX KIL
COCTUHEHUU
BaxHeiinmue xXuMu4ecKue NOHATHUS M 3aKOHBI (8 1)
3 Xumuyeckui sneMent. Hyknuasl. OcBoeHUE NTPUEMOB JICHCTBUI B HaspiBarh BaxkHeimme §1 yop 1-3 13.09
W3oTomsl. HECTaHIAPTHBIX CHTYAIHUsIX, XapaKTEPUCTUKU XUMUYECKOTO
4 3aKOHBI COXPAaHEHHs MACChl M SHEPTUH B | OBIIAJICHUE 9BPUCTHICCKIMA snemenTa. OOBACHATH pasmuune | §2 ymp 1-3 13.09

XUMHNHU

METOJaMH PEIICHUs MpooOIeM




5 [lepuonuueckuii 3akoH. Pacipenenenue | PazBute cnocobnoctn MEXIY MOHATUAMU §3 yop 1-3 20.09
ANIEKTPOHOB B aTOMax »3JEMEHTOB | BBICIYIIMBATh COOCCEIHUKA, «XAMHYECKUHN
MaJbIX IIEPHUOOOB. IIOHUMATh €TI0 TOUKY 3pCHH, 3JIEMEHT, CHYKIU,
MpU3HABaTh MPaBO JAPYroro KH30TOILY.
HCTIOBCKA Ha MHOC MHEHHE, [IpUMEHSATH 3aKOH COXPAaHEHUSI
dopmMupoBaHue ymMeHu# paboTaTh Macchl BEIIECTB MpH
B I'DYNIE, NPCACTABILATE 1 COCTaBJIEHUH yPaBHEHHI
OTCTauBaTh CBOM B3IJISAIbI U XHMHUECKHX PEaKIHii.
Ornpenenarb MaKCUMalbHO
BO3MO>KHOE YHCJIO 3JIEKTPOHOB
6 Pacnipenenenune 351eKTpOHOB B aToMax | yOKIEHUS, BECTH TUCKYCCHIO. Ha JHepretuyeckoMm yposHe. | §4 ymop 1-3 | 20.09
AJIEMEHTOB OOJBIINX TEPHOJIOB. 3anuceBaTh rpaduueckue
ANEKTPOHHBIE (POPMYJIBI S- U P-
3JIEMEHTOB.  XapaKTepHu30BaTh
7 Bxoanasi koHTpoJibHasi padora 1. TIOPSIIOK samomaenus | $4 ynp 4-5 |27.09
Pacrnipenienenuie 31eKTpOHOB B aTOMax SNIEKTPOHAMH  DHEPreTHUECKUX
AJIEMEHTOB OOJBIINX TEPHOJIOB. ypoBHEl W TOAYpOBHEH B
8 [TonoxeHue B MEPHUOIMYECKON CUCTEME aTOMAaX. 3anuceBars | 9 yup 1-3 |127.09
BOAOpPOJA, JAHTAHOXUI0B, AKTUHOUIOB 1 rpa(l)plquKHe q)opMyHBI aTOMOB
HCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB. d-amemenToB. OOBACHSITH, B 4éM
9 BaneHTHOCTE U BaJIEHTHBIE 3aKIII0YaETCS ¢usnueckunit | §6 ynp 1-3 104.10
BO3MOXHOCTH aTOMOB. CMBICJI IIOHATHS «BaJICHTHOCTE)).
10 O06o0maromuii ypok 1mo Teme OGbscHATE, yeM onpenenstorcs | Ilosropurs | 04.10
«BakHelIne XMMUIeCKUE MTOHATHS 1 BAJICHTHBIE Bo3MoxkHoctH | §1 -6
3aKOHBD) aTOMOB  pa3HbIX  3JIEMEHTOB.
CocraBnAaTth rpaduveckue

AJIEKTPOHHBIE (hOpMyIBI a30Ta,
docdopa, Kucimopoaa u cepsl, a
TaKxke XapaKTepu3oBaTh
W3MEHEHHsSI PaAJNyCOB aTOMOB
XUMAYECKHX  3JIEMEHTOB IO




[epuoIam 51 A-rpynnam
MEePUOINIECKON TaOIUITBI

Crpoenue BemecrtBa (7 4)
11 OCHOBHBIE BUJIbI XUMHUYECKOM CBSI3H. Pa3BuTne MOHOIOTHYECKOHN U OOBSCHATD Mexanusm | § 7ynp 1- | 11.10
HNoHHas u KoBajieHTHasl CBS3b. JUATTIOTUYECKON pPEeUYr, YMEHHUS oOpazoBaHHs WOHHOU u |4
BBIpaXKaTh CBOU MBICITU U KOBaJICHTHOM CBSI3U u
CITOCOOHOCTH BBICITYIIMBATh 0COOEHHOCTH bu3IIecKuX
12 Merannndeckas cBsi3b. Bonoponnas cobeceHMKA, TOHUMATh €ro CBOWCTB MOHHBIX u | §8ympl- | 11.10
CBA3b. TOYKY 3pEHUs, IPU3HABATH IPABO | KOBAJCHTHBIX coenunennit. | 4
JPYroro 4eaoBeKa Ha UHOE CocraBnsTh AJIEKTPOHHBIE
13 [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIT. MHve HHe’UOCBoeHHe HPHEMOB dopmyti MOHeKyUH §9ymp 1- |18.10
ACUCTBUU B HCCTAHAAPTHBIX KOBAJICHTHBIX COCANHCHUU. 4
CUTyaluiX, OBJIAACHUC OGB}ICH}ITB MEXaHU3M
14 CtpoeHne KpUCTalIoB. N § 10 ymp | 18.10
. 9BPUCTUYCCKUMHU MCTOJaMU 06pa303aHI/1;1 BOAOPOOHOU H
Kpucranmdeckne pemeTky. pereHust npoodJiem. METaJUIMYECKOU CBS3U u 14
15 [TpruumHBl MHOTOOOPA3Ms BEIIECTB. 3aBHCHMOCTE CBOMCTB ]iGH.IeCTBa § 11 ynp 25.10
OT BHJA XHUMHYCCKOU CBA3U. 1-4
16 OGOBIMAIOLINIT YPOK 110 TeMe OGBACHATH IPOCTPAHCTBEHHOE I[osropur |25.10
CTPOEHUE MOJIEKYII
«CTpoeHue BeIecTBay. OpraHN4eCKHUX u | b§7-11
17 KonTposbHas padora 2 no remam HEOpraHudeckux coenunenuii ¢ | ITosropur |08.11
«BaxxkHeuIme XUMAIYECKUE TTOHITUS U MIOMOLIBI0 MpPEACTaBICHUM O | b §7-11

3aKOHBI» U «CTpOGHI/Ie BCIICCTBaA».

TUOpUIN3AITIHT opOuTaneil.
OOBACHATD 3aBUCHUMOCTE
CBOMCTB BEIIeCTBA OT THIIA €ro
KPUCTAIUIMYECKOM  PEIIETKHU.
OOBACHATH MPUYUHBI
MHOT000pa3usl BeLIeCTB




Xumuueckue peaxkuuu (6 4)

18 Knaccudukanusg xumMudyeckux peaknui. | @opMupoBanue yMEeHUN IlepeuynciaaTe OpPU3HAKU, II0 12 08.11
b
BOCIPHHUMATH, HH()OPMAIIHIO B KOTOPBIM knaccuuuupyror | 1-3
CJIOBECHOM, 00pa3HOM, XUMHYECKNE peaKuum.
CHMBOJIMYECKOH (hopmax, OO6BsiCHATH CYIHOCTb
aHAJIM3MPOBATh U XUMHUYECKOU pEaKInH.
nepepadaThIBaTh MOJYISHHYIO CocraBisith YPaBHCHUA
WH(pOpPMaIIUIO B COOTBETCTBHH C XAMUYICCKHAX peaxknuu,
MOCTABJICHHBIMU 3aJa4aMH, OTHOCAIIMXCA K ONPEACICHHOMY
BBIJICIISATH OCHOBHOE cojiepkanue | THILY. OOBsICHSTE  BIMSHHC
19 KnaccubuKamus XAMAYECKUX peakiyii. | TPOYMTAHHOTO TEKCTA, HAXOAUTh | KOHHUCHTPALMH - PCATrCHTOB  HA | ¢ 17 vy (1511
B HEM OTBETHI Ha TTOCTABJICHHBIE CKOPOCTH TOMOTCHHBIX Hi45
= FeTEPOTreHHBIX €aKLH.
20 CKOpOCTh XUMHUUYECKHX PEAKIIHUIA. BOMPOCHL. P peaxdl § 13ynp [15.11
OOBSCHATDH BIMSHUE PA3THYHBIX 1-4
aKTOPOB Ha CKOPOCTb
21 Karamus. (axtopos p §l4ymp |22.11
XMMHYECKOH pEakKiyu, a TakKe | | 4
3Ha4YEHUE MIPUMEHEHUS
22 XHUMHUYECKOE PABHOBECHUE U YCIIOBHUS €TI0 P §15ynmp |22.11
KaTaJM3aTOpOB U HUHTUOUTOPOB
CMEILIEHUS. 1-4
= Ha  TPaKTHKE. OOBsCHATD
23 O6o0maromuii YpOK o TeMe [ToBToput |29.11
BIIMSTHUE W3MEHEHUS
«XUMHYECKHE PEAKLIHI. b §12-15
KOHILIGHTpAallUd  OJHOTO W3
pearupyrommx BEIIIECTB,
TeMIIepaTypbl W JaBJICHHS Ha
CMEIICHUE XUMHYECKOTO
paBHOBECHsI
PactBopsi (10 4)
24 JlucniepcHbIE€ CUCTEMBI. IToHuMaTe pazmuuus Mexay Onpenenars NoHsATHE § 16 ynp 29.11
TEOPETUYECKUMH MOJEIISIMU U «IMCIIEpCHAs CUCTEMAY. 1-4
25 Cnoco0b! BbIpa)KE€HHsI KOHLIEHTPALuU peanbHBIMU O0BEKTAMM; XapakTepu30BaTh CBOMCTBA § 17ynp |06.12
pactBopoB. Pelienue 3anad 1o reme ®opMHpOBaHUE YMEHUNI pa3IMYHBIX BUAOB JUCIHEPCHBIX | 1-4

«PacTtBOpBI».

BOCIIPUHUMATh, HH()OPMAIIHIO B

CHUCTCM, YKa3bIBaTb MPUYNHBI




26 3 IIpakTHyeckas pabGora 1
«IIpuroroBienue pacTBOpPOB c
3aIaHHOU MOJIAPHOM KOHLICHTPALIUEW».

27 4 IIpoMe:xxyTOYHBII KOHTPOJIb.
KonTtpoabnas padora 3

28 5 DJIEKTPOJIMTUYECKAS] TUCCOIUALIHS.
Bonopoanslii mokasaress.

29 6 Peaxiuu noHHOro oOMeHa.

30 7 Peakiiun noHHoro ooMeHa.

31 8 ['maponn3 opraHnvecKux COeTUHEHUH.

32 9 I'unponus HEOPraHUYECKUX
COEeIMHEHUH. (conell)

33 10 O06o06maronuii ypok 1mo Teme

«PacTBOpBI».

CIIOBECHOM, 00pa3Hoii,
CUMBOJIMYECKOM (hopmax,
aHAIM3UPOBATH U
nepepadaTbIBaTh MOTYyYCHHYIO
MH(OPMAIIHIO B COOTBETCTBHH C
MIOCTABJICHHBIMU 33Ja4aMH,

BBIICIIATE OCHOBHOC COACPIKAHUC
IMPOYUTAHHOI'O TEKCTA, HAXOAUTH

B HEM OTBCThI HAa ITIOCTABJICHHBIC

BOITPOCHI.
OBnagenue HaBbIKaMU
OpraHu3aIu yaeOHOH
NEeATCIIbHOCTH, TIOCTAaHOBKH
IeeH, TIJIAHUPOBAHMUS,
CAMOKOHTPOJISI M  OIICHKH
pe3yJbTaTOB cBOEH
NEeSATETbHOCTH,  YMEHUSMHU
MIPEABUICTH BO3MOXKHBIC

pe3yJbTaThl CBOMX JICUCTBUM.

KOAaryJisliy KOJUIOUAO0B U
3HAQYCHME PTOTO SIBIICHMA.
Pemrate 3amaun Ha
MIPUTOTOBJICHUE PACTBOpA
OnpeaeIEHHON MOJISIPHOM
KOHLEHTpaluuu. ['0TOBUTH
pacTBOp 3aJaHHOW MOJISIPHOM
KoHIeHTpanuu. OOBSICHATD,
MOYeMy PacTBOPHI BELIECTB C
HOHHOM 1 KOBaJICHTHOM
MOJIIPHOM CBSI3bIO MPOBOJSAT
AJIEKTPUYECKUM TOK.
Onpenensats pH cpenbl ¢
MIOMOIIIbI0 YHUBEPCAIBHOTO
uHaukatopa. OOBICHITSH C
MIO3ULIMHA TEOPUU
AJIEKTPOTUTUUECKON
JTUCCOLMAIMU CYIITHOCTh
XUMHYECKUX PEAKIIUH,
MPOTEKAIOIINX B BOAHOM cpelie.
CocTaBJIATh IOJHBIE U
COKpalEHHBIE MOHHBIE
YpaBHEHUS pEaKIUid,
XapaKTEePU3YIOUIUX OCHOBHbIE
CBOMCTBA BaXKHEHIIINX KJIACCOB
HEOPraHUYECKUX COCTUHEHUN.
Onpenensars peakuuio cpebl
pacTBOpa COJIM B BOJIE.
CocTaBnsTb ypaBHEHUS peaKkui
TUAPONN3a OPraHUYeCcKUX U
HEOPraHUYECKHUX BEILECTB

§ 17
pelnTh
3aaun
B
TeTpaan

06.12

§ 18
oopMuTH
[TPNel

13.12

§ 19 ynp
1-4

13.12

§ 20 ynp
1-3

20.12

§ 20 ymp
4-5

20.12

§ 21 ynmp
1-2

27.12

§ 21 ymp
3-4

27.12

IToBTOpUT
b §16-21

10.01

JuieKTpoXuMu4eckue peakuuu (7 1)




34 XHWMHUYECKNE UCTOYHUKH TOKA. Pa3BuTre MoHONIOrNYECKON 1 OOmwsicusaTy mpuHIUn padotel | § 22 ynp | 10.01
JUATIOTUYECKON PEYr, YMEHHUS rajgbBaHUYECKOTO anemenTa. | 1-4
35 Psin craHapTHBIX AIEKTPOIHBIX BBIPA’KaTh CBOU MBICIIU U OObsicHATb,  Kak  ycTpoeH |§23 ymp |[17.01
MOTEHIINAJIOB. CIIOCOOHOCTH BBICTYUINBATh CTaH/IapTHBIN BOJIOPOJHBIN | 1-4
36 Kopposus meramios u eé cobecenHUKA, TOHUMATh €ro snekrpon. [lone3oBarses psagom | § 24 ymp 17.01
MpeynpexaeHue. TOUYKY 3pEHUSs, IPU3HABATH MIPABO | CTAHJAPTHBIX AJIEKTPOIHBIX 1-4
37 DIEKTPOIH3. JPYTroro 4eaoBeKa Ha UHOE noTeHIuanoB. OTan4yaTh §25ynp |24.01
MHEHHE. XHUMHYECKYIO KOPPO3HUIO OT 1-2
38 DNeKTpoH3. AIEKTPOXUMHUYECKOM. § ymp3-4 | 24.01
OOBSCHATH MPUHIIMITHI 3AIIUTHI
METAUTAYECKUX U3JICIIHI OT
39 O6o06ImaIINi ypOK 0 TeMe KOppO3Hi. OOBACHATE, KaKHe [Mosroput |31.01
MPOLIECCHI TPOUCXOIAT HA
«DNEKTPOXUMHUYECKUE PEAKIITI. b §22-25
KaTo/ie U aHOJIe IPU
40 KounTtpoJubHas padora 4 no temam [ToBTopur |31.01
AJEKTPOJIN3E PACIIaBOB U
«XUMHYECKUE peakumny, «PacTBopbl», PACTBOPOB cojteii. COCTABIATH b §22-25
«DNEKTPOXUMHUYECKUE PEAKITUN CyMMapHBIe ypaBHEHHs PeaKIii
AIEKTPOJIN3A
Metamibl (12 v)
41 OOmast xapakTtepucTuka U crocoObl| @OpMHUpPOBaHUE YMEHUN XapakTepHu30BaTh 00IIHe §26ynp | 07.02
MOJyYEHUSI METAJIOB. BOCIIPUHUMATH, HH(POPMALIHIO B CBOWCTBA METAJUIOB U 1-4
CIIOBECHOIH, 0OPa3HOI, Pa3bIACHATH UX HAa OCHOBE
CHMBOJINYECKOH hopmax, TPE/ICTABICHUH O CTPOCHHH
42 3)631?5 METAJINYCCKHUX DJIEMEHTOB A- AHATH3HPOBATH 1 ATOMOB METaJLIIOB, ?_317 yop 07.02

nepepadaTbIBaTh MOTYyYCHHYIO
MH(OPMALIHIO B COOTBETCTBUU C

METAJUINYECKOU CBA3U U
METAJUINYECKOUN




43 3 OOmwmii 0030p METAIJINYECKUX | IOCTABJIEHHBIMHU 33/Ja4aMH, KPUCTAJIJINYECKON PEIIETKE. § 28 ynp 14.02
3JIEMEHTOB b-rpymni. BBIJIEIATH OCHOBHOE cojiepkanne | MILIIOCTpUpOBaTh IpUMeEpamMu 1-4
MPOYUTAHHOT'O TEKCTA, HAXOAUTh CIIOCOOBI OTyYCHHS. MCTAILIOB.
B HEM OTBETHI HA TIOCTABJICHHbIC | SAPAKTEPU30BATHL XUMUUECKUE
BOTIPOCHI cBoiicTBa MeTtauioB [A—IIA-
OBJIa/1eHHe HABbIKAMU TpyNI U aJIOMUHUS, COCTaBIIATh
44 |4 | Momw. OpraHusALMN y4e6HOii e otaa T TS 29 ymp | 1402
NeSTeTbHOCTH, TTOCTAHOBKU PCAKIHH. 1-4
HeeH, TTaHMPOBAHHA 0COOEHHOCTH CTPOCHHUSI aTOMOB
b b
CAMOKOHTDONIS H OLICHKH XUMHUYECKUX 3JIeMeHTOB b-
pe3yIIbTaTOB CBOCHH AesirenpHocTH, | Py HEPHOAHHCCKOM CHCTCMBI
YMCHUSMH TIPEIBHIICTH H. . MenneneeBa. CocTaBisTh
45 |5 LuHK. BO3MOYKHBIE PE3yIIbTATHI CBOMX YPaBHCHUA peaKiimd, §30ynp [21.02
leHCTBHiL XapaKTEepU3YIOIINX CBOMCTBA 1-4
46 6 Tutan u xpom. MC/IH, TINHKA, THTAHA, XpOMa, §31ymp [21.02
xenesa. [IpeackaspiBarh 1-4
47 7 XKeneso. Hukens. ITnaruna. CBOUCTEa CILIaBa, 3HAA €TO §32ynp | 28.02
coctaB. OOBICHATH, KaK
M3MEHSIOTCS CBOIICTBA OKCHJIOB
Y TUJIPOKCUJIOB METAJIOB MO 1-4
nepuojam 1 A-rpynmnam
MIEPUOTNYECKOM TAOTHITBI.
OOBSCHATDH, KAK H3MEHSIOTCS
b
CBOMCTBA OKCHJIOB U
48 8 CrnnaBbl METaJIOB. g §33ynp |28.02
TUIPOKCUIOB XUMHUYECKOTO 1-4
3JIEMEHTA C MOBBIIICHUEM
49 9 OKcuIbl M TUAPOKCUBI METAIIIOB. CTEIIEHU OKHUCJICHUS €T0 aToMa. § 34 ynp [06.03
3anuceIBaTh B MOJEKyIsspHoM 1 | 1-4
50 10 Okcuabl ¥ TUAPOKCUIBI METAIIIOB. WOHHOM BHUJIE YPaBHECHHS §34ynp 06.03

1-4




51 11 IIpakTnyeckas padora 2 «Pemenue XUMUYECKUX PEaKLUN, § 35 13.03
AKCIEPUMEHTAIIbHBIX 3a7a4 M0 TeMe XapaKTEePU3YIOLUIUX KUCIOTHO- oopMHTH
«Metamisy. OCHOBHBIE CBOMCTBa OKCUIOB 1 | [TPNe2
TUAPOKCHUIOB METAJUIOB, a TAKXKe
SKCIEPUMEHTAIBHO JOKA3bIBATh
HAJIMYKE 3TUX CBOMCTB.
PacnoznaBath KaTHOHBI COJIEH C
MOMOIIIbIO KaU€CTBEHHBIX
52 12 O60061maronuit ypok 1o Teme peakuuit [ToBropur |13.03
«MeTtamb. b §7-11
Hemetanasl (10 4)
53 1 0O0630p HEMETAILIOB. dopMupoBaHrE YMEHU XapakTepu3oBaTh 00ITHE §36ynp |20.03
BOCIPHHUMATH, HH)OPMALIKIO B CBOMCTBA HEMETAILIOB U 1-4
54 2 CsoiicTBa 1 PUMCHCHUC BaXKHEHUIITUX CJIOBECHOM, 06pa3H01‘/’1, Pa3bACHATH UX HA OCHOBE § 37 yap 20.03
HEMCTAJIIOB. CUMBOJIMYECKOM (hopmax, MPECTABICHUN O CTPOCHUH 1-4
aHAIM3UPOBATh U aToMa. Ha3wiBath o6mactu
nepepadbaTbIBaTh MOTYYEHHYIO MIPUMEHEHHUSI BAXKHENIINX
MH(OPMALIHIO B COOTBETCTBUU C HEMETAJUIOB. XapaKTEpHU30BaTh
MOCTaBJICHHBIMU 33/la4aMH, CBOMCTBA BBICHIUX OKCHOB
55 3 OOmiasi xapakTepuCTUKa OKCHJOB BBIJICIIATH OCHOBHOE COEPKAHUE | HEMETAIIJIOB U §38ynp |03.04
HEMETAJUIOB U KUCIOPOACOAEPKAILNX NPOYUTAHHOTO TEKCTA, HAXOAUTh | KHCIOPOACOAepKaIux kucior, | 1-4
KHCJIOT. B HEM OTBCTHI Ha IIOCTaBJICHHEIC COCTaBJISITh YpaBHEHUSA
56 4 OxwuCUTENbHBIE CBOWCTBA CEPHOH M| BOMPOCHI. COOTBETCTBYIOIIMX PEAKIHH 1 §39 ymp |03.04
a30THOU KHCIIOT Osianeune HaBBIKAMH OOBSICHATH UX B CBETE 1-4
57 5 BoznoponHblie COeAMHEHNS HEMETAIIOB | opraHu3aIun yae6HOi PeACTAaBNCHUHA 00 §40ynp |10.04
JeSATEIbHOCTH, TOCTAHOBKHU OKUCIUTEIHHO- 1-4
LeJIeH, IIaHNPOBAHHUS, BOCCTAHOBUTEJIBbHBIX PEaKLMIX U
58 6 ['enernueckas CBA3b HEOPraHMYECKUX M| CAMOKOHTPOJISA U OLIEHKU AJIEKTPOIUTUYECKOMN § 41 ynp 10.04
OpraHNYE€CKHUX BEIIECTB. pe3yJbTaTOB CBOEH JIEATENBHOCTH, | qucconuanui. CocTaBisTh 1-2




59

I'eneTnueckas CBI3b HCOPTraHNYCCKUX U
OpPraHN4YCCKUX BCIICCTB.

60

IIpakTuyeckas padora 3 «Pemenue
AKCIIEPUMEHTAJBHBIX 3a/1a4 M0 TeMe
«Hemertaibny.

61

O06o0mmaromuii ypok 1mo Teme
«HemeTtaminy.

62

10

KonTposabHass paGora 5 no TemMam
«Metamasl» 1 «HeMmeTamiely.

yMeHI/IHMI/I Hpe,Z[BI/I,Z[GTB
BO3MOXKHBIC p€3yHBTaTBI CBOHUX
TIEUCTBUI.

YpaBHEHUS peaKLUid,
XapaKTEePU3YIOLIUX
OKHCIIUTENbHBIE CBOKCTBA
CEpPHOM M a30THOM KHUCIIOT.
XapakTepu3oBaTh U3MEHEHUE
CBOMCTB JIETYYUX BOJIOPOIHBIX
COEAMHEHHUI HEMETAIIJIOB I10
nepuoay u A-rpymnmam
MEPUOINYECKON CUCTEMBI.
JlokaspIBaTh B3aMMOCBSI3b
HEOPraHUYECKUX U
OPraHUYEeCKUX COCTUHEHUMU.
CocTtaBisiTh ypaBHEHUS
XUMHYECKHUX PEaKLUN,
OTpa)KaroIUX B3aUMOCBS3b
HEOPraHUYECKHUX U
OpraHUYECKUX BEUIECTB,
OOBSCHATH UX HA OCHOBE TEOPUHU
JJIEKTPOJIUTUYECKON
JUCCOIIMALMU U TIPEICTAaBIICHUN
00 OKUCIUTETHHO-
BOCCTAHOBUTEJBHBIX MPOIIECCAX.
[IpakTHuecku pacro3HaBaTh
BEILIECTBA C TOMOIIbIO
KaueCTBEHHBIX PEAKLUN Ha
AHUOHBI

§ 41 ymp
3-4

17.04

§ 42
oopMuTH
ITPNe3

17.04

[ToBTOpUT
b §7-11

24.04

[ToBTOpUT
b §7-11

24.04

XuUMHUA U KU3HDb (6 1)

63

XUMUS B IPOMBIITUICHHOCTH.
[TpuHIMIBI ~ XUMHUYECKOTO
MIPOU3BOJICTBA.

[Tonumars pazianuus MexI1y
TEOPETHUYECKUMU MOJICIISIMU U

OOBSACHATH HayYHbIE TPUHIUIIBI
MIPOM3BOJICTBA HA IPUMEPE
MIPOU3BOJICTBA CEPHOM KUCIIOTHI.

§ 43 ynp
1-4

08.05




64 XHUMUKO-TEXHOJIOTUYECKUE MPUHITUTIIBI
MIPOMBILIJIEHHOTO TOJY4YE€HHSI METAJLJIOB.
[IpousBoacTBO UyryHa.

65 [IpouzBoacTBO cTasIn

66 Hrorosass koHTpOJBLHaAst padora 6 10
Kypcy xumuH 11 kiacca.

67 Xumus B OBITY.

68 XyUMHUYECKass ~ MPOMBILUIEHHOCTh U

OKpY’KaloIas cpefa.

peaIbHBIMU 00BEKTaMU;
dopMuUpOBaHUE YMEHUI
BOCIIPUHUMATh, HTHPOPMALHIO B
CIIOBECHOM, 00pa3Hoii,
CHUMBOJINYECKOH (popMax,
aHAJTM3UPOBATh U
nepepadaTbIBaTh MOTYyYECHHYIO
MH(OPMAIIHIO B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Ja4aMH,
BBIJICJIATH OCHOBHOE COJIEp)KaHHe

IMPOYUTAHHOI'O TEKCTA, HAXOJUTH B

HEM OTBETHI Ha TIOCTABIICHHBIC
BOTIPOCHI.

OOBACHATH, KAKUE TPUHITUITHI § 44 ynp |08.05

XMMHYECKOTO IMPOU3BOJCTBA 1-4

MCIIOJIB3YIOTCS TIPH MOTYYCHUH

ayryHa. CocTaBisiTh ypaBHEHUS. | § 45 ynp | 15.05

XUMHYECKUX PEAKIIUH, 1-4

MPOTEKAIONIMX MPH MOMYYCHHH | [opropur |15.05

gyyryHa u cranu. CoOmoaarh b § 1-45

npaBmiia 6e30MmacHoil paboThI CO §46 ymp | 22.05
1-4

cpencTBamMu OBITOBOM XUMHH. §47 ynp |22.05

OOBACHATH TPUIHHBI 1-4

XUMHYECKOTO 3arpsi3HEHUS
BO3/1yXa, BOJIOEMOB M TIOYB.




	Повторение курса химии 10 класса (2 ч)
	Тема 1.2. Строение вещества (7 ч)
	Тема 1.3. Химические реакции (6 ч)
	Тема 1.4. Растворы (10 ч)
	Тема 1.5. Электрохимические реакции (7 ч)
	Тема 2.1. Металлы (12 ч)
	Тема 2.2. Неметаллы (10 ч)
	Тема 3.1. Химия и жизнь (6ч)

