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IHosicHUTEABLHAA 3AIINCKA
Pabouas mporpamma cocTaBjeHa Ha OCHOBE:

=

®epnepanpHoro 3akoHa PO «O6 obpazoBanuu B PO» otT 29.12.12. 1. Ne 273-03 (HoBast pefaxiius)

2. Tpeb6oBannsmu OK I'OC HavabHOTO 00IIET0, OCHOBHOTO OOIIETO U CpeIHETO (TI0JHOT0) 001Iero oopa3zoBanus (yTBEpKICH IPUKA30M
MunuctepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepannu ot «05» mapta 2004 r. Ne1089), (B pex. ot 23.06.2015 1.);

3. Tpuxazom MunobpHayku Poccum Ne 506 ot 7.06.2017 « O Baecennn n3menennii B @K I'OC cranaapra HauanbHOTO 00IIET0, OCHOBHOTO OOIIETO U

CpeaHero (MoaHoro) od1ero 0opa3oBaHus, yTBEpKACHHbINH IpukazoM Munucrepctsa oopazoBanust PO ot 5.03.2004 r. Ne 1089.

C yueToM OCHOBHOM 00pa30BaTEILHOM MTPOrPaMMbI OCHOBHOTO 0011ero oopazoBanust MOY «Jlenunckas CILI»;

[Tonoxxenuem «O paboueit mporpaMme YIUTEIs;

®enepanbHBIM MTEpeYHEM yIeOHUKOB, PEKOMEHIOBAaHHBIX K UCTIOJIB30BaHUIO B 00Pa30BaTEIbHOM YUPEKICHNH, pEealU3yIONUX 00pa30BaTeIbHbIC

MporpaMMBbI 00I1Iero 00pa3oBaHus M KMEIOIIUX TOCYIApPCTBEHHYIO aKKPEIUTAIIUIO.

o oA

[Iporpamma paspabotana B cooTBeTcTBUM € Yy4yeOHbIM minaHoM MOV «Jlenunckas CII» mns ypoBHS cpeaHero oOmiero o6pa3oBaHuUsl C
HCTIOJIb30BAHUEM COBPEMEHHOTO 00OpYIOBaHMS IEHTpPa €CTECTBEHHO-HAYYHOW HampaBieHHOCTH «Touka pocta». Ha Gase mentpa «Touka pocTay
obecrieunBaeTcsl peaau3anus 00pa30BaTENbHBIX IPOTPAMM €CTECTBEHHO-HAYYHOI HANPaBIEHHOCTH, pa3pad0TaHHBIX B COOTBETCTBHUHU C TPEOOBAHHSIMA
3aKOHO/ATENbCTBA B chepe 00pa3oBaHMs U ¢ yu€ToM pekoMeHaanmii deaepanbHOro onepaTopa yaeOHOTO mpeaMeTa «XuMUsD».

eab yueOHOro nmpeamMera

W3ydyeHne xumMuu B cTapiieil nkojie Ha 0a30BOM YpOBHE HAmpaBieHO Ha JOCTHKEHUE CIIETYIOUIUX LeJIei:

® 0CBOEHHE 3HAHHH O XMMHUUYECKOU COCT&BJ’IHIOHICﬁ CCTCCTBCHHO'HaquOﬁ KapTUHbBI MHpPa, BaXKHEHITNX XUMHYCCKHX IIOHATHUAX, 3dKOHAX H
TEOPUAX,

® OBJIA/ICHUHC YMECHUAMMU IIPUMCHATD IIOJTYUYCHHBIC 3HAHUA I 00BACHEHHS p33H006p33HBIX XHUMHUYECKUX SBJICHUM M CBOMCTB BC€IICCTB, OLICHKH
POJIHU XUMHUHU B Pa3BUTHU COBPEMCHHDBIX TEXHOJIOTUM U MOJIYYCHHHU HOBBIX MAaTCPUAJIOB;

® Pa3BUTHUE ITIO3HABATCJIIBHBIX HHTCPECOB W HMHTCIUICKTYAJIbHBIX CIIOCOOHOCTEN B npouecce CaMOCTOATCIbHOI'O HpI/IO6peTeHI/I$I XUMHNYCCKHX
3HAHUM C UCHOJIL30BAaHHUEM Ppa3JIMYHbIX HCTOYHHKOB I/IH(i)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIINTAHHE YOEXIEHHOCTH B IO3UTHBHON pPOJM XMMUHU B JKU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOIUMOCTH XUMHUYECKHM I'PaMOTHOIO
OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO M OKPY’KalOIIel cpeie;
® IpMMEHeHHe MOJYYeHHbIX 3HAHUH U YMeHHUH Ui 6e30IacCHOT0 MCIOJIb30BAHUS BELIECTB U MAaTEpUANIOB B OBITY, CEJIBCKOM XO3HCTBE U Ha
MIPOU3BOJICTBE, DPELICHUs MPAKTHUECKUX 3a/7ad B TOBCEJAHEBHOM JKHU3HHU, MPEIYNpEeXIeHHUs SBICHUHA, HAHOCALIMX Bpea 370POBBIO UEJIOBEKa MU
OKpy»Karolei cpeze.
@®opMbl OPraHu3anuy 00y4eHusi: MHIUBUAyalbHasl, apHas, IPYyINIoBasi, UHTepaKTHBHAsL.
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OcHOBHBIE 3@0auu U3y4EHNs] XUMUU B IIKOJIE:

v Gopmuposams 'y 00yHaIOUIUXCS YMEHHUS BHJETh M NMOHUMATh LIEHHOCTh O0Opa30BaHUs, 3HAUMMOCTh XMMHUYECKOTO 3HAHUS IS KaXJIOTO
YeJI0BeKa He3aBUCUMO OT €To Mpo(ecCHOHATBLHON e TETbHOCTH;

v Gopmuposams TPEACTABICHUS O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHpa; YMEHUS OOBACHATH OOBEKTHI H
IIPOLIECCHI OKPYXKAIOIIEH IEHCTBUTEIBHOCTH, UCIIOb3YSI JUIsl 3TOI0 XUMHUUYECKUE 3HAHUS;

v 061a0eeams METOJIaMH HAyYHOT'O MO3HAHUS JUIsI OOBSCHEHUS XUMUYECKUX SBJICHUH W CBOWCTB BEIIECTB, OLICHKU POJIM XUMHUU B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUI U MOJYYEHUH HOBBIX MaTepUaJIOB;

v gocnumuléams yOSXKIEHHOCTb B IO3UTUBHOM pOJIM XUMHH B KM3HH COBPEMEHHOIO 00IeCTBa, HEOOXOAUMOCTH IT'PAaMOTHOTO OTHOIIEHUS K
CBOEMY 3/I0pOBBIO U OKpY’Karollei cpese;

v npuMeHAmy TIOJyYE€HHblE 3HAHMM i1 O€3011aCHOrO HCIIOJIb30BAHMS BEIIECTB W MaTepualoB B OBbITY, CEIbCKOM XO3SHCTBE U Ha

IMPOU3BOJACTBC, PCHICHUA IMPAKTHUYCCKUX 3aJad B HOBCGI[H@BHOﬁ JKHU3HHU, NPCAYHNPCIKIACHUA HBJIGHI/If/'I, HaHOCAIIUX BpEa 3J0POBLIO UYCIIOBCKA U
OKpYKarolIen Cpesie;

v paszeueams TO3HABATEJIbHBIE HHTEPECHl, MHTEJUIEKTYallbHbIE M TBOPUYECKUE CIIOCOOHOCTH YYaIIUXCSl B IPOILIECCE H3YYEHUS UMU
XUMUYECKOW HAYKH U €€ BKJIaJa B COBPEMEHHBIN HAYYHO-TEXHUYECKUM TTPOrPeECC;

v Gdopmuposams BaKHEUIINE JOTHUYECKUX OINEpalnii MBINUICHUs (aHAIU3, CHHTE3, 0000IIeHne, KOHKpEeTHU3alus, CpaBHEHUE U Jp.) B
MPOIIECCe MO3HAHUS CUCTEMBI BOKHEUIIIUX TTOHATHM, 3aKOHOB M TEOPHI O COCTaBE, CTPOSHUH U CBOMCTBAX XMMUYECKUX BE [ € CT B ;

v 06nadesamsv  KIIOYEBBIMA  KOMMETEHIUSIMU  (y4eOHO-TIO3HABATEIbHBIMU,  WHGOPMAIMOHHBIMHU,  IIEHHOCTHO-CMBICJIOBBIMH,
KOMMYHUKATUBHBIMU).

v' MeTtoabl 00y4YeHust:

v’ Tlo KCTOYHWKY 3HAHMI: CIIOBECHEIE, HATIAAHBIE, IPAKTUUECKHUE;

v’ Tlo ypOBHIO II03HABATENLHOM aAKTUBHOCTH: ITPOOIEMHBIHN, YaCTUYHO-TIOMCKOBEIN, 00bICHUTENLHO-UILTIOCTPATHBHBIN;

v’ Tlo npuHIMITY paCUIEHEHUS U COEAMHEHUS 3HAHUI: aHATNTUIECKMH, CHHTETUUECKUH, CPABHUTENBHBIN, 0000IIAOIIMH, KIacCH(DUKAIMOHHBIN.
v' TexHoJIOrHH 00yYeHHsI: UHIMBHIyalbHO-OPUEHTHPOBaHHas, pasHoypoBHeBas, UKT.

O01masi xapakTepucTUKA Y4eOHOT 0 MpeAMeTa.

PaGouas mporpaMma 1o XMMHUU COCTaBJIEHa HAa OCHOBE (heiepalibHOr0 KOMIIOHEHTa IrOCyIapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHIapTa CPEeIHEro
obuiero oOpa3zoBanus Ha 6a30BOM YpOBHE, yTBepskaeHHOro 5 maprta 2004 roga, Ha OCHOBE MPUMEPHOM MPOTrpaMMBbl 110 XUMHHU JIJISl CPeIHEH LIKOJIBI U
Ha OCHOBE IPOTpaMMBbl aBTOPCKOro Kypca xumu Juig 8-11 knaccos O.C. ["'abpuensiHa.

OCHOBHBIMU TIPOOJIEMaMU XMMHH SIBJISIFOTCSI U3Y4EHHE COCTaBa U CTPOCHHUS BEIECTB, 3aBUCHMOCTH MX CBOMCTB OT CTPOCHHS, KOHCTPYHPOBAHHE
BEIECTB C 3a/IaHHBIMH CBOICTBaMH, HCCIIEIOBAaHHE 3aKOHOMEPHOCTEH XMMHUYECKHX MpPEBpAIICHUN U MyTeH YMpaBleHUS UMM B LIESAX MOJy4eHHUS
BEIIECTB, MATEPUAIIOB, SHEPTUH.

[ToaTomy B pabodeii mporpaMmMe Mo XMMHUH HAILIUTA OTPaKEHHE OCHOBHBIE COJIEPKaTeIbHbIE JINHUU:

* «Bewjecmeo» — 3HaHUs 0 COCTaBE U CTPOCHUM BEIIECTB, MX BAKHEHITUX (PU3MUECKUX U XUMUYECKHX CBOMCTBAaX, OMOJIOTMYECKOM IEHCTBUY;

* «Xumuueckan peakyusn» — 3HaHUs 00 YCIOBUSAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKHE CBOMCTBA BEUIECTB, CIOCO0AX YMPaBICHUS XUMUYECKUMHU
IIpoLeccamy;



* «llpumenenue eeujecme» — 3HAHHUS U OIBIT NPAKTUUYECKON NEATETBHOCTH C BELIECTBAMH, KOTOpbIE HaWOoJiee YacTo YIOTPEOJSIOTCS B
IIOBCEIHEBHOM KU3HHU, IIUPOKO UCIIOJIB3YIOTCS B IIPOMBIIIEHHOCTH, CEJIbCKOM XO3MCTBE, HA TPAHCIIOPTE;

* «/B3bIK Xumuu» — CUCTEMA BAXKHEUIIMX IOHATUNW XUMHM M TEPMHUHOB, B KOTOPBIX OHM OIIMCBIBAKOTCS, HOMEHKIIATypa HEOPraHUYECKUX U
OpraHMYeCcKUX BEIIECTB, T. €. WX Ha3BaHWs (B TOM 4YHCIIE M TPUBHAIbHBIC), XUMHUECKHE (DOPMYIBI M ypaBHEHHS, a TaKkKe IpaBWja MEpeBoja
MH(OPMAIIUU C POJTHOTO HIIM PYCCKOTO SI3bIKA HA SI3BIK XMMUHU M 00paTHO.

MecTto npeamera B y4eOHOM ILIaHe.

Jnist 00s13aTeTbHOTO M3y4YeHUsl yueOHOTO IpeaMera « XUMHsS» Ha dTane cpeaHero obmiero oOpazoBanus (eaepanbHblid 0a3UCHBIA YU9eOHBIH IIaH IS
oOpa3oBatenbHbIX yupexaeHuii Poccuiickoit @enepanuu otBoaut 68 yacoB. B Tom uncine no 34 wacoB B X u XI kiaccax, u3 pacdyera — 1 yueOHBIX
qaca B HEJIEIIIO.

Jlannast paboyasi mporpamMma paccuuTaHa Ha 68 4acos:

- B 10 xmacce otBoautcs 34 yaca w3 pacuera: | yac B HEJENIO, B TOM 4YKCIIe 3 Yaca Ha MPOBEJCHHE KOHTPOJIBHBIX W 2 Haca Ha MPOBEICHHE
MPaKTUYECKUX padoT.

- B 11 knacce otBogutcs 34 daca u3 pacuera: | yac B HEIeJI0, B TOM YHCIIE€ 2 Yaca Ha MPOBEJACHUE KOHTPOJIBHBIX U 2 Yaca Ha MPOBEICHUE OLIEHOYHBIX
MPaKTUYECKUX padoT.

®opMBbI KOHTPOJISI: YCTHBIE OMPOCHI, MPOBEPOYHBIE paOOTHI, TECTOBBIN KOHTPOJIb, MPAKTUYECKUE U KOHTPOJIbHBIE PaOOTHI.

Onncanue MecTa y4eOHOr o nmpeaMera B y4eOHOM IJIaHe.

B y‘le6HOM IJIaHC MIKOJIBI AJI9 U3YYCHUA XUMUHU OTBCIACHO

KJ1acc YacoB B HENETIO YacoB B roj
10 1 34
11 1 34
BCET'O 2 68

Y4eOHMKH, HCIIOJIB3yeMble B 00pa30BaTeIbHOM Ipolecce.

PaGouas nmporpamma obecrniedyeHa y4eOHO-MeTOINYECKHM KOMILJIEKTOM, KOTOPBI peKkoMeHIoBaH MuHUCTepcTBOM oOpa3oBanust PO u BxoauT B
¢benepanbHbIi nepeueHb yueOHUKOB Ha 2013-2017 y4ueGnslit rog «Xumus. 10 kmace» u «Xumus. 11 knace» O.C. IN'abpuenss. — 3-e uzf., nepepad.- M.:
Hpoda, 2017.

Pe3yanaTm OCBOCHMUA IPOrpaMmabl
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JlesITenbHOCTh yUUTENST B 0OY4EHUH XUMUU B CpeAHEW (TIOJHOW) IIKOJE NOJDKHA OBITh HAIpaBJieHA HA JOCTHIKCHHE OOYUYAIONIUMUCS CIICTYIOIIUX
JAUYHOCHHBIX PE3Y/IbMaAmos:

>

>
>
>

B IIEHHOCTHO-OPHEHTAIIMOHHON cdepe — YyBCTBO TOPJOCTH 32 POCCHHUCKYI0 XHMHYECKYI0 HayKy, T'yMaHU3M, OTHOIIEHHE K Tpyay,
LEIEYCTPEMIICHHOCTD;

B TPYAOBOH chepe — rOTOBHOCTh K OCO3HAHHOMY BEIOODY JaibHEIIel 00pa30BaTeIbHON 1 MPOQecCHOHAIBHON TPACKTOPHUH;

B TI03HABATEJIbHOW (KOTHUTUBHOW, MHTEIUIEKTYalIbHOW) cepe — yMEHHUE YIPaBIATh CBOCH MMO3HABATEIBHON NS TEIbHOCTBIO.

Memanpedmemublmu pesyaromamamu OCBOCHUA BbIITYCKHUKaAMU CTapHIGf/'I IIKOJIBI IPOTPaMMBI 110 XUMUHU ABJIAKOTCA:

>

YVYV VYV

WCIIOJIb30BAHNE YMEHUN UM HAaBBIKOB pA3JIMYHBIX BUJIOB I03HABATEJIbHOM JESATEIbHOCTH, NPUMEHEHUU OCHOBHBIX METOJOB IIO3HAHMS
(cucTeMHO-MH(OPMAIIMOHHBIN aHAIN3, MOJEIMPOBAaHNE) ISl U3YUEHUS Pa3JInYHBIX CTOPOH OKpY’Karollel 1eHCTBUTEIbHOCTH;

HCII0JIb30BAHNE OCHOBHBIX MHTEIJIEKTYaIbHbBIX ONEPALIUA:

(dbopMynupoBaHHE TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMAaTH3allksl, BbISIBJICHHE IPUYUHHO-CIIEICTBEHHBIX CBSI3€H, MOUCK
aHaJIOTOB;

YMEHHE FT'€HEpUPOBaTh UJIEU U ONIPENENATh CPEACTBA, HEOOXOUMBIE JJIsl UX pealln3allly;

YMEHHE OIpeNeisITh LIeJIH U 3a/1a4M 1€ TeIbHOCTH, BHIOMPATh CPEJICTBA peaIn3alluy 1IeJId U IPUMEHATh UX Ha MPAKTHKE;

WCIOJIb30BAHME PA3JIMYHBIX HCTOYHUKOB JJIsl TOJYYEHHsS] XMMHYECKOW HHGOpMaluu, MOHUMaHHE 3aBUCHUMOCTH CoJepxkaHUs U (HOpPMBbI
Mpe/icTaBiIeHUs] HHPOpPMAIIMK OT LieJieil KOMMYHHUKAIIUU U ajipecara.

B oOnactu mpeomemmvix pezynbmamoB W3y4eHHWE XUMHH TPENOCTABISIET YYEHHWKY BO3MOYKHOCTh Ha CTYNEHH CcpeaHero (T0JHOTo) oO0miero
00pa3oBaHUs HAYYUTHCS:
Ha 0a3060Mm ypogHe

1) 6 noznasamenvroul cghepe —

a) 1aBaTh OTPE/ICICHUS H3yYCHHBIM MTOHATHSIM;

0) ONUCHIBATh JIEMOHCTPAIIMOHHBIC M CAMOCTOSITEIIHHO MMPOBEICHHBIC YKCIIEPUMEHTBI, UCTIOJIB3Ys UTSl TOTO €CTECTBEHHBIN (PYCCKHMA, POTHON)
SI3BIK U SI3bIK XUMHU;

B) OITUCHIBATh M PA3JINYATh H3yYCHHBIC KIIACChI HEOPTraHUYECKUX M OPTAaHUYECKUX COCIMHEHHI, XHMHUUECKUE PEaKIIUH;

I') KJIacCU(UIIUPOBATh U3YUCHHBIC OOBEKTHI U SIBJIICHHUS;

1) HAaOJIFOIaTh IEMOHCTPHPYEMBIE i CAMOCTOSITEIIBHO MPOBOIMMBIE OTIBITHI, XUMUYECKHE PEAKIIUH, MPOTEKAIOIINE B IPUPOJIC U B OBITY;

€) JeaTh BBIBOJBI U YMO3AKIIIOUCHUS M3 HAOIIOICHUH, U3YYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEU3YyUCHHBIX
BEIICCTB 110 aHAJIOTHH CO CBOMCTBAMU M3YUCHHbIX;

) CTPYKTYPUPOBATh U3y4YCHHBIH MaTepUaIL;

3) UHTEPIPETUPOBATH XUMUYECKYIO HH(OPMAIIHIO, TOJYYCHHYIO U3 IPYTUX UCTOYHHKOB;

1) ONKCHIBATh CTPOCHKUE aTOMOB JIeMeHTOB [—IV mepuosa ¢ ucrosib30BaHHEM JIEKTPOHHBIX KOH(PHUTypaluii aTOMOB;

K) MOJIETTUPOBATh CTPOCHHE MPOCTEHIIINX MOJIEKYS HEOPTraHMUECKUX M OPraHUYECKHUX BEIIECTB, KPUCTAIIOB;

2) 6 YeHHOCMHO-OPUEHMAYUOHHOU chepe —

aHAJTM3UPOBATh M OIICHUBATh MOCJCICTBUS JJIsi OKPYXKAIOIICH Cpe/ibl OBITOBOM M MPOW3BOJICTBEHHOW NEATEIBLHOCTH YEJIOBEKAa, CBSI3aHHOM C
nepepaboTKOMN BEIIeCTB;



3) 6 mpyoosoii cghepe —

® IPOBOJUTH XUMMUYECKUU IKCIIEPUMEHT;
4) 6 cghepe uzuueckou Kyromypovr —

® 0Ka3bIBaTh MEPBYIO MOMOIIb IPH OTPABICHUSIX, 0’)KOTAX M IPYTUX TPABMaX, CBA3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

B pesynpraTe m3yueHusi 0a30BOro Kypca XMMHUHU BBIITYCKHHUK OCBOUT COJEpXKaHUE, KOTOPOE CIOCOOCTBYET (POPMHUPOBAHUIO MO3HABATEIHHOM,
HPABCTBEHHOM M ACTETUYECKON KyNbTyphl. OH OBIAJICET CUCTEMONW XMMHMUYECKHX 3HAHUUA — MOHSATUSMHU, 3aKOHAMHU, TEOPUSMHU M S3BIKOM HAYKH Kak
KOMITOHCHTaMH €CTECTBEHHOHAYYHON KapTUHBI MHpa. DTO TO3BOJUT €My BBIpA0OTATh MOHMMAHKUE OOIIECTBEHHOM TOTPEOHOCTH Pa3BUTHS XUMHUHU KaK
HayKH, OTHOIIIEHUE K XUMUHU KaK BO3MOXXHOU 001acT OyayIei mpakTHIeCKOH AeATeIbHOCTH.

YcBoenue coaepkanus 06a30BOTO Kypca XMMHUH 00ECIICUUT BBIITYCKHUKY BO3MOXKHOCTH OBJIa/IETh 0000IEHHBIMH CITOCOOAMHU JICUCTBUN C yIEOHBIM
MaTepHaIOM, KOTOPBIE TO3BOJISIOT YCICIIHO peliaTh y4eOHO-ITO3HABATEIbHBIC W YU4COHO-NPAKTUYCCKHE 3a7aud, MaKCHMAJbHO TPUOIIKEHHBIC K
pEATbHBIM JKU3HCHHBIM cHuTyanusM. CPopMUPOBAHHOCTh 000OMIEHHBIX CIIOCOOOB NEHCTBUH, HAPSTy C OBJIAJICHUEM OIMOPHOW CHUCTEMOW 3HAHWUU U
YMEHUMU, TO3BOJUT yYalUMCSI OBITh KOMIETEHTHBIMM B TOW WM MHOW cdepe KyabTypbl, KaXaas U3 KOTOPBIX MPENIOJiaraeT 0coOble CIOCOOBI
JEHUCTBUIM OTHOCUTEIIBHO CIIEU(PUUECKOTO COEPKAHMS.

B mporiecce uzydueHus Xxumun y yueHuka OyayT chopMUpOBaHBI MTO3HABATEIbHBIC IIEHHOCTHBIE OPUEHTAIIMH: IEHHOCTH HAYYHOTO 3HAHUS, €TO0
MPAKTUYECKOM 3HAYMMOCTH U JOCTOBEPHOCTH; IIEHHOCTH XUMHUYECKUX METOJIOB UCCIICTOBAHMS JKUBOU M HEKUBOU TTPUPO/IBI.

B pesynbrare pazBuTHS TO3HABATENBHBIX IIEHHOCTHBIX OPHEHTAIIMH TIPU HW3y4eHHH 0a30BOTO Kypca XHMHH Yy BBIIYCKHUKAa OymyT
chopMUPOBaHBI: YBAKHUTEIBHOE OTHOIICHUE K CO3WIATEIIHHOM, TBOPUECKOU ACSITEIPHOCTH; TOHUMAaHNE HEOOXOJUMOCTH 3/I0POBOTO 00Opa3a >KU3HU;
MOTPEOHOCTh B O€3YCIIOBHOM BBITMOJHEHUN TPaBUJI O€30MacHOTO HMCIOJIB30BAHUS BEIIECTB B MOBCETHEBHOW XWU3HH, HEOOXOIUMOCTH COXPAHAITH U
3alIUIIATh PUPOTY.

dopMHUpOBaHUE PETYISITUBHBIX YHUBEPCATHHBIX YUE€OHBIX JEHCTBUM MpU H3YyYEeHUH 0a30BOTO Kypca IO3BOJIMUT YUYCHHUKY HAYUUTHCS:
IJIJAHUPOBATh CBOM JACWCTBHUS C y4E€TOM ITOCTaBICHHOW 3aJa4d WU YCIOBHMSMHU €€ pealu3alliy; OLICHWBATh MPABUJIBLHOCTh BBIMOJHEHHUS JIEHUCTBHUS U
OCYILIECTBJISITh KOHTPOJIb PE3yIbTaTOB YCBOEHHUS Y4EOHOro MaTepuaia; BHOCUTh HEOOXOJMMbIE KOPPEKTHUBBI B yUeOHYIO NIESATEIBHOCTh Ha OCHOBE
aHaJlM3a U OLICHKH JIOMYIIEHHBIX OMIMOO0K; CAMOCTOSITENIbHO OMPENENSITh OPUEHTUPBI YIeOHBIX ACHCTBHM MPU U3y4EeHUH HOBOTO MaTepHuaa.

KoMMyHHKaTHBHBIE IIEHHOCTHBIE OPHEHTAIlMM, OCHOBY KOTOPBIX COCTABIISIOT MpPOLECC OOLIEHUS U IpaMOTHas pedb, OyayT CIOCOOCTBOBATH
Pa3BUTHUIO MOTPEOHOCTH BECTHU TUAJIOT, BHICIYIIMBATh MHEHHE OMNIOHEHTA, Y4aCTBOBATH B JIMCKYCCHU, OTKPBITO BBIPAXKAThb U apryMEHTHPOBAHHO
OTCTauBaTh CBOIO TOUKY 3PEHUS, IPABUIIBHO HCIIOJIB30BATh XUMUYECKYH0 TEPMUHOJIOTUIO U CUMBOJIUKY.

B pe3yabTaTe u3yueHusi 0a30B0oro Kypca XMuMuM BbIIYCKHUK CpPeAHel IKOJIbI MOJYYUT BO3MOKHOCTh HAYUYHMTbCH:

® COBCPHICHCTBOBATH U pa3BUBATh YMCHUEC YIIPABJIATH CBOEH IMO3HABATEIIHFHOM JCATCIbHOCTBIO,

¢ [IPUMCHATH OCHOBHBIC HHTCIUICKTYAJIbHBIC OIICpAllMU TaKHC KakK, (I)OpMy.]'II/IPOBaHI/Ie Tu1noTe3, aHallu3 WM CHHTC3, CPpAaBHCHHC, O606H.[€HI/IG,
CUCTCMaTU3alus, BbISIBJICHUC IIPUYHHHO-CICACTBCHHBIX CBSI3EH U Ap. AJI U3YUCHUA CBOMCTB BEIIECTB M XUMHUYECKUX peaKuHﬁ;

HCIIOJIb30BATh PA3JIMYHBIC HCTOUHHUKHU UISA ITOJYUCHUA XUMHYECKOM HH(bOpMaHI/II/I;

CaMOCTOATCIIbHO IIJIIAaHUPOBATh U OPTraHU30BbIBATb y‘Ie6HO'HO3HaBaTeHBHYIO ACATCIBbHOCTD,

YCTaHAaBJIMBATD MTOCJICAOBATCIIbHOCTD ﬂeﬁCTBHﬁ IIpHU pCHICHUHA yqe6H0171 3aJa4u,

OCBanBaTh KIIOYCBBIC KOMIICTCHTHOCTHU, KOTOPBIC HMMCIOT YHUBCPCAJIBHOC 3HAYCHHUC JId PA3JIMIHBIX BHUAOB ACATCIIBHOCTH, B UX YHUCIIC:
O606H_ICHHBIC CITOCOOBI pemicHuA 3a4a4, UCCICAOBATCIIbCKUC YMCHUA, KOMMYHUKATUBHBIC YMCHU, I/IH(I)OpMaI_II/IOHHBIe YMCHHUAL.

OcHOBHbIE TEXHOJIOTUH, METOAbI, (POPMBbI 00yUeHUsI
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Y VVVVYYVY

TexH0JI0THH,
HCI0JIb3yeMble HA YPOKe

XapaKTepHCTmca OCHOBHBIX BUJAOB J1€¢ATCIBbHOCTH

VYyebOnas jexkuus

JlaHHBI CcHOCO0 OpraHuM3auuu y4eOHOM AEATENbHOCTH T03BOJIIET OPraHW30BaTh AKTHBHOE M3YYEHHUE Y4YaIIUMUCS
y“IGGHOFO Marepuajia ¢ INOMOUILIO YYHTCIIA, KOTOpBIﬁ Oprainu3yCT aKTUBHYIO ACATCIIBHOCTL 4YCPE3 SBPUCTUYCCKYIO
Oeceny, pa3dop 3aaHuii IO TeMe, padoTy C TEKCTOM Y4eOHUKA, THIIEPTEKCT YIUTEIS

JlabopaTopHbIE OIBITHI

JlaHHAast TEXHOJIOTHS TIO3BOJISIET OPraHU30BaTh YIPPEKTUBHYIO paObOTy ¢ BEMECTBAMU M XUMUIECKUM 000pYIOBAHUEM

[IpakTukymsI

I[aHHaSI TCXHOJIOTHA MO3BOJIACT q)OpMI/IpOBaTI) Y ydJalmiuxcsl HaBbIKW NPUMCHCHUS IMOJTYUYCHHBIX TCOPCTUUCCKUX 3HAHUH
Ha IMPAKTHUKE YCPC3 PCUHICHNC SKCIICPUMCHTAJIbHBIX 3a1a4

Ponesbie urpel, TpeHUHIH

JlaHHast TEXHOJIOTHUSI CIOCOOCTBYET (POPMUPOBAHUS HABBIKOB IPAKTUYECKOW JI€ATENbHOCTH HA OCHOBE 3HAHMI,
IIOJIYYEHHBIX B X0JI€ U3y4E€HUs Kypca

NHTepakTuBHBIE
JKCKYpCUH

JlaHHast TEXHOJIOTHS CIOCOOCTBYET pPaCHIMPEHUIO0 TEOPETHYECKOr0 Marepuania Kypca XHMUH,
PACIHIMPEHUIO KPYro30pa yuaruxcsl

CIOCOOCTBYET

CeMmuHapckue 3aHsITHS

JlaHHasi TEXHOJIOTHsI CHOCOOCTBYET MPOBEACHHMIO PAOOTHI MO CUCTEMATHU3allMM 3HAHUM ydamuxcs, (OpMHUPOBAHHIO
OOLIEMHTEIUIEKTYAJIbHBIX YMEHHH Ha OCHOBE M3YYEHHOI0 MaTepuaia

Ypoxu 06006meHuS

HaHHaH TCXHOJIOTUA ITIO3BOJIACT aKTyaJ'II/ISI/IpOBaTI) 3HAHUA y‘-IaHH/IXCH 10 I/ISyIIeHHOfI TEME, SaOCTpI/ITB BHUMAHHUEC Ha
HauOoJee CI0XKHBIX /3HAYUMBIX BOIPOCAX, OPraHU30BaTh NU(p(HEepeHIMPOBAHHYIO padOTy yUYalIUXCs MO BBITOJIHEHHUIO
3aJjaHU Pa3HOTO YPOBHS CIOKHOCTH

Ypoku KOHTpOJIA U
KOpPPEKLIUH 3HAHUI
ydanmxcs

Kontpons 3a ocBoennem 3YH ydammxcs NpoXOOUT NOCIE H3Yy4EHUS TEMBl 4epe3 HCIOJIb30BAaHUS KOHTPOJIBHO-
n3MepuTenbHbIX MaTepuaioB EI'D no oOuiecTBo3HaHKIO, YCTHBIN OMpOC, pellieHre M03HaBaTelbHbIX 3a/1a4

VY4eOHbIi nporiecc npu n3ydeHuu kypca xumuu B 10 - 11 kmacce CTpouTCs ¢ y4eTOM CIEAYIONIUX METOI0B O0yICHHUSI:

WH(POPMAITMOHHBIH;

MCCIIeIOBATENIbCKUM (OpraHu3aliys HCCIeI0BaTEIbCKOTO Ja00PaTOPHOTO MPAKTUKYMa, CAMOCTOSITEIbHBIX padoT U T.11.);
poOIeMHBIH (TOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB M CO3JJaHKE MPOOIEMHBIX CUTYalluil Ha YPOKE);

ucrojib3oBanue UKT;

QITOPUTMU3UPOBAHHOE O0yUYeHHE (AITOPUTMBI IIJIAHUPOBAHUS HAYYHOTO UCCIIEI0OBAaHUS M 00pabOTKU Pe3yIbTaTOB SKCIIEPUMEHTA, aITOPUTMBI
OMHCAHUS XUMHYECKOT0 00BEKTa U T.11.);
-METOIbl Pa3BUTHUS CIIOCOOHOCTEN K caMOOOydYEHHUIO U caMO00Opa30BaHUIO.
C uenbio TOCTHKEHHUS BBICOKHX PE3Yy/IbTaTOB 00pa30BaHMsI B MPOLIECCE pealn3aliuu Mo KypCcy XUMHUHU HUCIIOJIb30BaHBI:

e @opmMbl 00pa30BaHUNl — YPOK U3YUEHUS U MEPBUYHOTO 3aKPEIUICHHUS HOBBIX 3HAHUI, YpOK 000OIIEHUS U CHUCTEMAaTU3alluu 3HAHHA,
YPOK KOHTPOJISI, OLICHKH ¥ KOPPEKIMH 3HAHUN yJaluXxcsi, KOMOMHUPOBAHHBIHN YPOK, IKCKYPCUH, JTa0OpAaTOPHBIEC U MPAKTUYECKUE paOOThI U T.J.

e TexHosornu o0pa3oBaHMsl — MHIMBHIyalbHas paboTa, paboTa B MaiblX M OOJBIIMX IpyIIax, MPOEKTHas, HcCIlel0oBaTeIbCcKasl,
MOMCKOBas paboTa, pa3BUBarOIIEe, OTEPEKAIOIIEe M TMUHOCTHO-OpueHTHUpoBaHHoe o0ydenue, UKT u 1.1.

e MeToaAbl MOHUTOPHUHIA 3HAHWUH W YMEHHUH Y4YalIUXCH — TECTbl, KOHTPOJIbHBIE PAabOTHI, YCTHBIM OINpOC, TBOpYECKHE pPabOTHI
(pedepaTsl, IPOEKTHI, MPE3CHTALIH).




HJIaHpreMLIe Pe3yJabTaTbl 0CBOCHUS yqeﬁﬂoro npeameTa «XumMus»

B pe3yJbTaTe U3y4€eHUd XUMHUHU HA 0a3oBOM YPOBHE YYCHUK 10 xaacca HAYy4YIMTCH:

Ha3bl6amb V3yYECHHbBIC BEUIECTBA N0 «TPUBUATIBHON» WIM MEXKIyHAPOIHOW HOMEHKIIATYPE;

onpedenamsp’. BAJICHTHOCTb U CTEIEHb OKUCICHHUS XMMUYECKUX JJIEMEHTOB, THIl XMMHUYECKOW CBSI3M B COCIWHEHMSX, 3apsA]l MOHA, XapaKTep
cpeabl B BOJHBIX pacTBOpax HEOPraHWYECKUX COCIMHEHUN, OKUCIUTEIb U BOCCTAHOBUTEND, IPUHAIJICKHOCTh BEIIECTB K PA3JIMYHBIM KJIacCam
OPraHU4eCKUX COCTUHECHUN;

xXapakmepu3oéambsp:. SICMCHTHL MaJlbIX ICPUOJOB IO HX IIOJOXCHHIO B HepHOI[quCKOﬁ CUCTEMC I[.I/I.MGHIIGJIGGBB,; 06HII/IG XUMHWYCCKHUEC
CBOMCTBaA MCTAJUIOB, HEMCTAJIJIOB, OCHOBHBLIX KJIACCOB HCOPraHUYCCKHUX W OPraHuvYCCKUX COGI[HHGHHﬁ; CTPOCHUC U XHUMHNYCCKHUC CBOMCTBA
HU3YUCHHBIX OPraHu4CCKuX COGHHHGHHﬁ;

00bACHAmMY . 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHMSI; IPUPOLy XUMUYECKON CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJUIMUECKOI),
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIINH U MOJIOKEHHSI XUMUYECKOT0 PaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

B8bINOJIHAMb XUMUYECKUIL IKcnepumerm 110 Ppaclio3HaBaHUTIO BayKHCHIITHX HCOPraHNYCCKUX U OPTraHNICCKHUX BCUICCTB,

npo6ooumsp CaMOCTOATEIbHBINA MOUCK XUMUYECKONH MH(OPMALIUU C UCHOIb30BAaHUEM PA3JIMYHBIX UCTOYHHMKOB (HAYyUHO-TIOMYJISPHBIX M3AAHUM,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB VHTepHeTa); MCMOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTHMH JJii 0OpabOTKH M Meperayd XUMHYECKOUH
nH(pOpMaLIUY U ee MPeICTaBICHHs B pa3IMYHbIX (opMax;

IToyryYuT BO3MOKHOCTH HAYUHTCS:

00BSCHEHUS XUMUYECKHX SIBJICHUH, MPOUCXOIAUINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

oTnpeieNieHUs] BO3MOKHOCTH MPOTEKAHUS XMMHUUECKUX MPEBPAILIEHUI B PA3INYHBIX YCIOBUAX U OL[EHKH MX MOCIEACTBHIA;
9KOJIOTMYECKH IPAMOTHOT'O MOBE/ICHUS B OKPYKaIOIIeH cpere;

OIICHKH BJIMSIHUS XUMHUYECKOTO 3arps3HEHUs OKPYXKAIOIIEeH cpe/ibl Ha OPraHU3M YeJIOBEKa U JPYrue >KUBbIe OPraHU3MBbl;
6€30MacHOT0 OOpaIEHHUs C TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYIOBaHUEM;

MIPUTOTOBJIICHUS PACTBOPOB 33JJaHHON KOHIIEHTPAIMH B ObITY U Ha IPOU3BO/ICTBE;

KpHTquCKOﬁ OLICHKHU JOCTOBEPHOCTHU XHUMHUYECKOH I/IH(l)OpMaHI/II/I, HOCTyrIaIOH_Ieﬁ N3 Pa3HbIX HCTOYHHUKOB.

B pe3yabTaTe u3yueHusi yueOHOro npeamera «XuMush» Ha ypOBHe CpeiHero oo0mero o0pa3oBanusi BbIMYCKHUK 11 Kiacca HayuuTCes:

PAaCKpbIBATh Ha IIpUMEpax poJib XUMHUHU B Q)OpMHpOBaHI/II/I COBpeMeHHOﬁ Haquoﬁ KapTHUHLI MUPA U B HpaKTquCKOﬁ JACATCIIBHOCTH YCIIOBCKA,
ACMOHCTPUPOBATHL HA TPUMEPAX B3AMMOCBA3b MCKIY XUMHEN U APYruMu €CTCCTBCHHBIMH HAYKaMU;

PACKPBIBATH HA MPUMEPAX IMOJIOKCHHUA TCOPUU XUMHUYCCKOTO CTPOCHUSA AM. BYTJ'IepOBa;



noHuMarh ¢uznueckuit cMbicn Ilepuonnyeckoro 3akoHa [I.M. MenaeneeBa u Ha ero OCHOBE OOBSCHSATH 3aBUCUMOCTb CBOWMCTB XUMHUYECKUX
AJIEMEHTOB U 00Pa30BaHHBIX UMH BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSICHATH IPUYMHBI MHOTO00Opa3Msl BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUH 00 UX COCTaBE U CTPOCHUHU;

MIPUMEHSTH MPaBUjIa CUCTEMATHICCKOM MEKIYHAPOTHOW HOMEHKIIATYPhI KaK CPEACTBA PA3IUUYCHUS U HICHTU(PUKAIIUN BEIIECTB 110 UX COCTaBY
U CTPOCHHIO;

COCTaBIIATh MOJICKYJSIPHBIC M CTPYKTYPHBIC (POPMYJIBI OPraHMYECKUX BEIISCTB KaK HOCHTENCH HMH(OpPMAIMHA O CTPOSHUH BEIIECTBA, €r0
CBOMCTBAX U MPHUHAAJICKHOCTH K ONPEJCICHHOMY KJIACCY COCTMHEHUI;

XapaKTepU30BaTh OPraHUYECKHE BEIIECTBA MO COCTaBy, CTPOCHHIO W CBOMCTBaM, yCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKITY
JTAHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

MPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKIIMi, PAaCKPBHIBAIOIINX XapaKTEPHBbIE CBOWCTBA TUIMHWYHBIX MPEICTaBUTENEH KIACCOB OPraHMYECKHX
BEIIIECTB C IEJIbI0 MX UCHTU(DUKAIINN U 00BICHEHHs 00JIaCTH TPUMEHEHUS;

MIPOTHO3WPOBATH BO3MOXKHOCTh MTPOTEKAHUSI XMMHUUECKUX PEaKIMi HAa OCHOBE 3HAHWI O THUIIaX XUMHUUYECKOU CBSI3U B MOJIEKYJIaX PEareHTOB U
WX PEaKIIMOHHOM CTIOCOOHOCTH;

MCII0JIb30BATh 3HAHUSA O COCTaBe, CTPOCHUU U XUMUYECKHX CBOMCTBAX BELIECTB JJIs1 0€30M1aCHOT0 MPUMEHEHHS B MPAKTUYECKOU JIeATEIbHOCTH;

MPUBOJUTH TMPUMEPHl TMPAKTUYECKOTO HCIIOJIb30BaHUS MPOAYKTOB TMepepaboTKu HEPTH U MPUPOJHOTO Tra3a, BBICOKOMOJEKYISPHBIX
coeMHEeHUH (MONMATHIICHA, CHHTETUYECKOT0 KaydyKa, alleTaTHOrO BOJIOKHA);

IIPOBOJIUTH OTIBITHI 110 PACIIO3HABAHUIO OPTraHUYECKUX BEIIECTB: MIIMUEPUHA, YKCYCHOM KUCIIOThI, HEMPEAEIbHBIX XKUPOB, INIFOKO3bI, Kpaxmala,
0ENKOB — B COCTaBe MUILEBLIX TPOJYKTOB U KOCMETUUYECKUX CPEJICTB;

BIIAJIETh MIPaBUJIAMU U TpHUEeMaMu 0€30MacHOM pabOThl ¢ XUMHUYECKUMHU BEUIECTBAMU U JTAOOPATOPHBIM 000pYI0BAaHUEM;

yCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaKklMU M CMEIIEHUS XMMHYECKOIO PaBHOBECHS OT PAa3lIUYHBIX (PAaKTOPOB C IIENIBIO
ONpe/IeJICHUSI ONTUMAIbHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX IPOLIECCOB;

MIPUBOJUTH IPUMEPHI THAPOJIA3a COJIEH B MOBCETHEBHOM KU3HU YEIOBEKA;

MPUBOJUTH MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI B MPUPOJE, MPOU3BOJCTBEHHBIX IpoIleccaXx U KU3HEACATEIbHOCTH
OpraHU3MOB;

NMPUBOIUTH ITPUMEPBI XUMHWYCCKUX peaKLIPIfI, PaCKpbIBAOIIIUX O6H.[I/Ie XHUMHUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB — METAJIJIOB 1 HCMCTAJIJIOB,

8



MPOBOJUTH PACUYEThl HA HAX0XACHUE MOJICKYIIPHON (POPMYIIBI YIIeBOIOPOAA TIO MPOIYKTaM CTOPAHUS M TI0 €T0 OTHOCHTEIHHOW IIIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIINX B €r0 COCTaB;

BIIAJICTh MPaBUIAMH 0€30TIACHOTO OOpAaIeHus C €IKUMH, TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBON XUMUU;
OCYIIIECTBIISTh TOMCK XUMUYIECKOM MH(DOPMAIIMY TIO HA3BaHUSIM, UICHTHPHUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BEUIECTB;

KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATH XUMHUECKYIO MH(DOPMAIIHUIO, COACPIKAIIYIOCS B COOOIICHHSIX CPEJICTB MACCOBOW MH(OPMAIIUH,
pecypcax MHTepHeTa, HaydHO-TIOMYJISIPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJIAX BBISBJICHUS OIMIMOOYHBIX
CyXaeHUI 1 HOpMHUPOBAHKS COOCTBEHHOW TO3UIIHH;

MPEACTABIIATH MMYTH PEIICHHS TI00aTbHBIX MPOOJIEM, CTOSAIIMX MEPe/] YeTOBEUYECTBOM: IKOJOTHYECKUX, SHEPTE€THUYECKUX, CHIPbEBBIX, U POJIb

XMMHUHU B pCHICHUHU 3TUX Hp06J'ICM.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHLCH:

HWIUTIIOCTPpHUPOBAThL HA MPHUMEpPax CTAHOBJIICHHEC W 3BOJIFOHIO 0p1"aHI/I‘IeCKOI7I XMMHHU KaK HAayKM Ha pas3IMYHbIX HCTOPHUYCCKHUX IJTalax c¢€
pa3BUTHS,

WCTIOJIh30BaTh METOAbI HAYYHOTO MMO3HAHMUS MTPU BBITTOJIHEHUH MTPOEKTOB U yYeOHO-HUCCIIE0BATEILCKUX 3a71a4 110 U3YYEHHIO CBOKCTB, CITOCOO0B
MOJTy9YCHUS U PACTIO3HABAHUS OPraHHMYECKUX BEIICCTB;

OOBACHATH TIPUPOTY M CHOCOOBI 00pa30BaHMS XMMHYECKOW CBS3M: KOBAJCHTHOW (MOJSPHOM, HEMOJSPHON), MOHHOHW, METaJUTMYECKOM,
BOJIOPOJIHOM — C TIEITBIO OTIPEICIICHUS] XUMUYECKOW aKTUBHOCTH BEILIECTB;

YCTaHABJIMBATh TEHETUYECKYIO CBSI3b MEXIY KJIacCaMH OPraHUYECKUX BEIIECTB JJIsi 00OCHOBAHUS NMPHHIUITHAILHONW BO3MOKHOCTH TIOJTYYCHUS
OpPraHUYeCKUX COCITMHEHHU 3aJJaHHOTO COCTaBa M CTPOCHHSI,

yCTaHaBIIMBaTh B3aUMOCBSI3U MEXIY (aKTaMH W TEOPUEH, NMPUYMHOW W CIEJACTBUEM IPH aHAIU3€ MPOOJIEMHBIX CUTYaIlMid U 00OCHOBAHUU

IIPpUHUMACMBIX pemeHHﬁ Ha OCHOBE XMMUYECKHX 3HAHUU.



Conep:xkanue tem yueOHoro mpeamera. 10 kiace
Tema 1
BBenenune
Teopusi cTpoeHHUsI OPraHMvYecKux coenHenuii (3 u)
IIpenmer oprannueckoil xumuu. CpaBHEHNE OPraHUYECKUX COEIMHEHUI ¢ HeOpraHuueckuMHU. [IpupoiHble, HCKYCCTBEHHBIE M CHHTETUYECKHE
OpPraHUYECKUE COCIUHEHUS.

BanenTtHocth. XMHUECKOE CTPOEHHE KAK MOPSI0K COEIMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTU. OCHOBHBIE TIOJIOKEHUS TEOPUU
XMUMHMUYECKOTO CTPOEHUS OpraHndeckuX coequHeHui. [IoHsaTHE 0 TOMOJIOTHU ¥ TOMOJIOraX, H30MEPUHU U U30Mepax. XUMHUYECKUE (POPMYJIbI U MOJIEIU
MOJIEKYJI B OpraHU4YECKON XUMUHU.

JdeMoHcTpanuu. Moaenu MOJIEKYJI TOMOJIOTOB M M30MEPOB OPraHUYECKUX COCIUHEHUN.

Tema 2

YraeBoaopoabl U HX NPUPOIHBbIE HCTOYHUKH (8 u)

[Ipupoansiii ras. Ankansl. [Ipupoanslii raz kak Torinso. [IpenmyiecTsa npupoJHOTO ra3za nepes ApyrumMu BujaaMu tormmmsa. CocTaB NpUpPOIHOTO
rasa.

A 71K a H bI: TOMOJIOTUUECKHH PAJl, U30MEPHUS U HOMEHKJIATypa aJIKaHOB. XMMHUYECKHUE CBOMCTBA AJIKAaHOB (Ha MpUMepe METaHa U ATaHa): TO pEeHUE,
3aMeIIeHHUE, pa3JIoKEHUE U IeruapupoBanne. [I[pumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

A 11 K € H bl. DTUJIEH, €ro NojJy4yeHue (JerupupoBaHUeM dTaHa U JAerupaTanueil ataHona). XMMHUYECKHe CBOMCTBA ATHIIEHA: TOPEHUE,
KauecTBEHHbIE peakiiu (oOeciBeunBaHue OPOMHOI BOJIbI U pacTBOpa IepMaHraHarta Kajus), ruapaTanus, noasumepusanus. [lonustunien, ero
CBONCTBA U NpuMeHeHne. [ [pumeHnenne sTuieHa Ha OCHOBE CBOMCTB.

AnxanumeHbl U KayuyK u. [lonsarue o0 amkaaueHax Kak yriieBoJ0pOax ¢ ABYMs IBOWHBIMH CBSI3IMH. XUMHUYECKHE CBOICTBA OyTaaueHa-1,3
U U30IIpeHa: o0eclBeunBaHe OPOMHOM BOJIbI U MOJIMMEPU3ALINS B KaydyKu. Pe3uHa.

A 11 K ¥ H bl. ALIETHIIEH, €r0 NOJy4YE€HUE MUPOJIM30M MEeTaHa U KapOUIHBIM clIocoO0M. XMMHUECKUE CBOMCTBA alleTUIIEHA: TOpeHHe, 00eclBeYr BAHNE
OpPOMHOI1 BO/BI, IPUCOETMHEHUE XJIOPOBOIOpoia U rusparanus. [IpumeHeHue aneruineHa Ha OCHOBE CBOMCTB. Peakuus nonuMepusanuu
BUHHIXJIOpUJA. [10JIMBUHHAIXTIOpUA U €r0 IPUMEHEHHE.

b e u 3 0 1. [Tonyuenue GeH301a U3 TEKCaHa U alleTHIICHA. XUMHYECKUE CBOMCTBA OEH301a: TOPEHHE, raJJOTeHHpOBaHUe, HUTpoBaHue. [Ipumenenune
OeH30I1a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CoctaB u nepepadotka Hepru. Heprenpoaykrsl. beH3nH n noHsTHE 00 OKTAHOBOM YHCIIE.

JemoncTpanuu. ['opeHre MeTaHa, 3TUIIEHa, aleTuiaeHa. OTHOIIEHUE MeTaHa, 3TUIIEHA, alleTUIeHa 1 OeH30J1a K pacTBOPY NEpMaHraHaTa Kajus U
OpoMHOi1 Boze. [lonyuenue sTuieHa peakuyel AeruapaTaly 3TaHoJIa U JeTOoIMMEpU3aluy OJIMITUIIEHA, alleTUIIeHa KapOUIHBIM CIIOCOOOM.
PaznoxeHue kaydyka Ipu HarpeBaHUU, UCIIBITAHUE IPOAYKTOB Pa3siocKeHUs Ha HenpenenbHocTh. Kotekius 00pa3oB HehTH U HePTENPOyKTOB.

JlabopaTopHblie onbIThl. 1. OnpeneneHue 3EMEHTHOTO COCTaBa OPraHUYECKUX COEAMHEHUH. 2. MI3roToBieHne MoieIe MOJIEKYI YTIIEBOAOPOIOB.
3. OOHapyxeHHe HenpeaeabHbIX COeTUHEHNH B )KUAKUX HedTenpoaykTax. 4. [lonyuenue u cBoiicTBa aneTuieHa. 5. O3HaKOMIICHHE ¢ KOJIIEKIHen
«HedTh 1 MPOaYKTHI €€ nepepaboTKu».

KonTtpouabHnas padora Ne 1 o reme: «YT1eBoIOpOAbI U UX IPUPOJHBIE HCTOYHUKN

IIpoexTni: 3aragounsiii yriepoa. Hedts u HedhTepoayKThI.

Hcnoan3zoBanne UKT: IIpesentanus «Ipupoausiii rasy» [Ipesentamnus «YrieBoaopoabl B KU3HHU desnoBekay Ilpesentanus «HedTs»
Tema 3

Kuciopoaconep:kamye opranuueckne coeTnHeHUs U UX npupoanbie ucrounnku (10y)
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EnuHCTBO XUMMYECKOW OPraHU3aluy KUBBIX OPraHU3MOB. XUMUYECKUN COCTAB KUBBIX OPraHU3MOB.

C n u p T bl. [losryyenue sTanosia GpoKEHUEM IITIOKO3bI U ruApatanueil stuieHa. [ mapokcunpHas rpynmna kak ¢yHkunoHansHas. [IpencraBinenue o
BOJIOPO/IHOM CBsI3U. XMMHUYECKHE CBOMCTBA 3TAHOJA: TOPEHUE, B3aMMOICHCTBHIE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3(pUPOB, OKHCICHUE B
anpreru. IlpuMeHenue 3TaHoIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 MOCIEACTBUS U IPEIYIPEKICHUE.

[lonsTHE O MpEAEIBbHBIX MHOTOATOMHBIX CIIUPTax. [ IMIIEpUH KakK MpeICcTaBUTEIb MHOTOATOMHBIX cCIUpTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHbIE criupThl. [IpuMenenue riuuepuHa.

KaMeraHbs i yrons. @ eno i Kokcoxumudaeckoe MpOU3BOJICTBO U ero npoaykius. [lomydenue ¢perona KOKCOBaHHEM KaMEHHOTO YTJIs.
B3aumHOe BIMsTHUE aTOMOB B MOJICKYJIe ()eHOJIA: B3aUMOICHCTBHE C THIPOKCUIOM HATPUS U a30THOU KuciaoToi. [lonmkonneHcanus Gpenona ¢
dbopmansaeruoM B heHostopopManbaeruanyo cmoiry. [IpumeHenne hpeHoa Ha OCHOBE CBOMCTB.

Anp neru abl [logydenue anbaeruioB OKUCIEHUEM COOTBETCTBYIOLIUX CIIUPTOB. XUMUYECKHE CBOMCTBA AJIbJIETHJIOB: OKHCIICHUE B
COOTBETCTBYIOIIYIO KUCIOTY M BOCCTAHOBJICHHE B COOTBETCTBYIOIIUI ciupT. [IpumeHenne dpopmanbaeruia u aeTaibIeriia Ha OCHOBE CBOMCTB.

KapOoHoBB € KU COTB5L [lonydenne kapOOHOBBIX KUCIOT OKUCIEHUEM allbJIETHI0B. XUMUYECKUE CBOICTBA YKCYCHOM KUCIIOTHI: 00IMe
CBOICTBa C HEOPraHMYECKUMHU KUCIOTaMU U peakuus stepupukannu. [Ipumenenne ykcycHOM KMCIOTHI Ha OCHOBE CBOMCTB. BhIciine xupHbIe
KHCJIOTBI Ha IPUMEPE NAIbMUTHHOBOM U CTEAPUHOBOM.

CnoxHble d2pupsl u x up bl [lonyuenue cnoxubix 3¢pupoB peakuueit srepudukanuu. CioxHbe 3PUPHI B IPUPOJE, UX 3HAUCHUE.
[Ipumenenue ca0xKHBIX 3(pUPOB HA OCHOBE CBOICTB.

XKupsl kak cnoxkHbie 3(upbl. XUMHUECKHUE CBOMCTBA KUPOB: THAPOJIN3 (OMBUICHHE) U TUAPUPOBAHUE KUJIKUX KUPOB. [IpuMeHeHne KupoB Ha OCHOBE
CBOWCTB.

Y reBo 1bl YIIIeBObl, HX Kiaccu(DUKaIMs: MOHOCAXapu/ bl (TIIF0K03a), TMcaxapuIbl (caxapo3a) U Mmojucaxapuiasl (Kpaxmall U eJUTI0I03a).
3HaueHue yriieBOJI0B B KUBOU NMPUPOJE U B )KU3HU UEIOBEKA.

I'mroko3a - BemecTBo ¢ ABOMCTBEHHOUW (PYHKITHEH - aJIbICTHAOCTIUPT. XUMHUYECKUE CBOMCTBA TTIOKO3bI: OKUCIICHUE B TIIFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COPOUT, OpokeHUE (MOJIOYHOKUCIIOE ¥ CTUPTOBOE). [[pMeHeHne TIIF0K03bI Ha OCHOBE CBOWCTB.

Jlucaxapubl ¥ noaucaxapuabl. [IoHATHE O peakysX MOJMKOHAECHCAMHI U THAPOJIN3a Ha IPUMEPE B3aMMOIIPEBPAILEHHI: TIII0OK03a <
MoJMcaxapuu.

JdemoncTpanuu. OKuclIeHHEe criupTa B anbAerul. KauecTBeHHas peakius Ha MHOroaToMHble criupThl. Komneknusa «KaMeHHBIN yroib U NpOgyKThI
ero nepepaboTkmn». PactBopuMOoCTh eHoIa B BoJe pU OOBIYHON TeMIepaType U npu HarpeBaHuu. KauecTBeHHble peakiuu Ha (eHoll. Peakius
«cepeOpsTHOTO 3epKalia» ajabAETUA0B U INIIOKO3bl. OKUCIEHHE albAEeTHA0B U TIIOKO3bI B KUCIOTHI ¢ oMolbio ruapokcuaa meau (1I). [omyuenue
YKCYCHO-3THUJIOBOTO U YKCYCHO-M30aMUiIoBoro 3¢upoB. Komnekuus a¢pupHbix Macen. KauecTBeHHas peakius Ha Kpaxmat.

JladopaTopHble onbIThl. 6. CBOMCTBa 3THIIOBOTO criupTa. 7. CBolicTBa raunepuna. 8. CorictBa Gpopmanbaeruaa. 9. CBOMCTBA YKCYCHOW KHCIIOTHI.
10. CgoiictBa xupoB. 11. CpaBHeHHE CBOMCTB pacTBOPOB MbLiIa U CTUPATIbHOTO nopouika. 12. Coiicta rimoko3bl. 13. CBoiicTBa Kpaxmana.
KontpoabsHnas padora Ne 2 no teme: «Kucimopoaocoaepxaiiue OpraHnyecKue coequHEHUs»

IIpoekThI: «ITOT TypMaHAMIHNI U 00KUTAIOIINH. ..» (ITHIIOBBIM cUPT).3HAYECHUE YTIEBOIOB.

Hcnoab3zoBanue UKT: [Ipezentanus «YraeBoas», CD «Bupryanbnas nabopatopusi»

[Ipesentauus «CoupTsi»

Tema 4

A30Tcoep:KalIue COeIMHEHHsI H MX HAXO0K/IeHue B KuBoii mpupose (6u)

A M 1 H b1 [loHsTre 06 amunax. [lonyuyeHne apoMaTHUeCKOTO aMUHA - aHWJIMHA - U3 HUTPOoOeH3071a. AHWIMH KaK OPraHn4eckoe OCHOBaHUE.
B3aumHoe BIusSHUE aTOMOB B MOJIEKYJIe aHUITMHA: OcabjIeHe OCHOBHBIX CBOWMCTB U B3auUMOielicTBHE ¢ OpoMHOU Booi. [IpiMeHeHne aHnIMHA Ha
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OCHOBE CBOMCTB.

AMHUHOKUC IO T bl [lonydyeHre aMUHOKHCIIOT U3 KapOOHOBBIX KUCIIOT U THAPOJIU30M OENTKOB. XUMHUUECKUE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEPHBIX OPraHMUECKUX COCAMHEHUI: B3aUMO/ICHCTBHE CO IIEI0YaMH, KUCIOTaMU U IPYT C IPYTOM (peakius NoJuKoHaeHcaun ). [lentuanas
CBA3b U NOJIANENTUAbL. [IpuMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 11 x u. [lony4yenune 6enKOB peakiren MOIMKOHACHCAIMA aMUHOKUCIIOT. [lepBruyHas, BTOpHUHAs U TPETHYHAsI CTPYKTYpPHI O€JIKOB. XMMUYECKHE
CBOICTBa OEJIKOB: TOPEHUE, IEHATYpaLUs, TUAPOJIU3 U IIBETHBIE peakuuu. bruoxummuueckue QpyHKIH OSITKOB.

I'eneTndeckas CBsI3b MEXKy KJIACCAMHM OPraHUYECKUX COCAUHEHUM.

HyxiiennoBblie kucnoThl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HYKI€oTH0B. OOImuii miaH crpoenus Hykiieotuaa. CpaBHEHUE CTPOCHUS U
¢bynkuuit PHK u JIHK. Posb HyKJI€MHOBBIX KUCIIOT B XpaHEHHUH U TIepeiade HacleacTBeHHON nHopmarun. [ToHsaTrHe 0 OMOTEXHOJIOTUN U T€HHON
VHKECHEPUHU.

JemMoHcTpanun. B3anMoaelicTBrue aMMHuaKa M aHWJINHA ¢ COJITHOM KUCIIOTON. Peaknus anunmHa ¢ OpoMHOM BoI0H. [loKa3aTenbcTBO HATMYHS
(YHKIIMOHAJIBHBIX TPYII B pacTBOpax aMUHOKHCIIOT. PacTBopeHue u ocaxaeHue 6enkoB. L{BeTHbIE peakliny OeKOB: KCAHTONPOTEHMHOBAs U
ouypetoBas. ['openue ntuunero nepa u mepctsiHo Hutu. Mogens mosekyibsl JJTHK. [lepexonbr: aTaHO —> 3THIICH TUIEHTJIMKOJIb —>
sTHIIeHIIUKOIAT Meu (11); aTaHON —>3TaHans —> 3TaHOBasi KUCIIOTA.

JladopaTopublie onbIThl. 14. CBOMiCcTBa OEIKOB.

IIpakTuyeckas padora Nel. Vnentudukainus opraHMuecKux COeAMHEHNH.
Hcnoan3oBanne UKT: [Ipezentanus « AMUHBI), IPE3ECHTALUS K AMUHOKUCIOTHI
Tema §

Buosornyecku akTuBHbIE OpraHuyeckue coequnenus (4 u)

® e p™meHTbl. DepMeHTHI Kak OMOJIOTHYECKHE KaTaau3aTopbl 0eIKoBoW Mpupoibl. OcoOeHHOCTH (PYHKIIMOHUPOBAHUS pepMeHTOB. Pob
(epMEHTOB B KHU3HEACATEIbHOCTH )KUBBIX OPraHU3MOB U HAPOJHOM XO3AHCTBE.

B utawmuHbL [lonatue o BuTamunax. Hapyienus, cBsi3aHHble ¢ BATAMUHAMU: aBUTAMUHO3bI, THIIOBUTAMUHO3bI U TUIIEpBUTAMUHO3bl. Butamun C
KaK IPEICTaBUTENb BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMUH A KaK IPEICTABUTEINb )KUPOPACTBOPUMBIX BUTAMHUHOB.

I' 0 p M 0 H bI. [IOHATHE O TOPMOHAX KaK T'YMOPAJIBHBIX PETYIATOPAX )KU3HEAEATEIbHOCTH )KUBBIX OpraHu3MOB. VIHCYIIMH 1 aJpeHalINH KakK
npeAcTaBUTENN TOpMOHOB. [IpodunakTuka caxapHoro nuaderta.

Jle kapcTBa. JlekapcTBeHHAs XUMHUSI: OT HATPOXUMUU 10 XUMUOTEpATUU. ACIUPUH. AHTUOUOTHKH U 1ucOakTeprno3. HapkoTudeckue BelecTna.
Hapkomanus, 6opbba ¢ Heli 1 mporitakTHKA.

JemoHncTpanum. Paznoxenue nepokcua BoJIOpoaa Kataaa3oi ceiporo msca u ceiporo kaprodens. Komiekuus CMC, conepxalinx SH3UMBbI.
Ucneiranue cpenst pactBopa CMC unaukatopHoit 6ymaroit. Mimoctpanuu ¢ ¢potorpadusiMu 5KUBOTHBIX C Pa3TUYHBIMU (JOpMaMHU aBUTAMHHO30B.
Komnnekuust BUTaMUHHBIX TIpenapaToB. VcnbiTaHue cpeibl pacTBOpa aCKOPOMHOBOM KUCIOTH MHAWKATOPHOU Oymaroii. McnbiTanue anTe4Horo
npenapaTta MHCyauHa Ha Oenok. Jlomamnnss, nabopatopHasi 1 aBTOMOOMIIbHAS alTeyuKa.

IIpoexTsi: BemecTBa KU3HU: BUTAMUHBI, TOPMOHBI U (DEPMEHTHI.

HUcnoan3oBanne UKT: [Ipezentanus «Mup noJumMepoBy»

Tema 6

HMckyccTBeHHbIE M CHHTETHYECKHE OJUMEPHI (4 u)

NckyccTBeHHBIE TOJUM e p bl. [lodydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOTYKTOB XUMHUUECKON MOIM(UKAILIMH TPUPOJHOTO
MOJIMMEPHOTO ChIPbsl. VICKyCCTBEHHbIE BOJIOKHA (AlleTaTHBIN IIENK, BUCKO3a), UX CBOMCTBA M IPUMEHEHUE.

CuHTeTHUYeEeCKHUE MOJTUM e P bl [lolyueHne CHUHTETUYECKUX MTOJIUMEPOB PEAKLMSIMH ITOJIMMEPHU3ALUU U TOJIMKOHAeHcauuu. CTpykTypa
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IIOJIMMEPOB JIMHEIHAsL, pa3BETBICHHAs U IPOCTPAHCTBEHHAs. [IpeacTaBuTen CHHTETUYECKUX TJIACTMACC: IOJIMATHIIEH HU3KOTO M BBICOKOTO J1aBJICHMSI,
MIOJIMIIPOIIUJIEH U NOJUBUHUIXIOpUA. CHHTETUYECKHUE BOJIOKHA: JIABCAH, HUTPOH U KaIIPOH.

JdemoncTpanuu. Kouteknus macTMace U u3aenuii u3 Hux. Koymeknny HCKyCCTBEHHBIX M CUHTETUYECKU BOJIOKOH M M3CIIUN U3 HUX.
Pacnio3sHaBaHKe BOJIOKOH 110 OTHOLLIEHUIO K HAIPEBAHUIO U XMMUYECKU PEAKTUBAM.
JlaGopaTopHble onbIThI. 15. O3HaKOMIIEHHE C 00pa3llaMH IJIaCTMACC, BOJIOKOH U Kay4yKOB.
IIpakTnueckas padora Ne2. Pacrio3HaBaHMe€ [1JJaCTMAcC U BOJIOKOH.
Hrorosasi koHTpobLHasi paboTa Ne3

Conep:kanmne TeM y4eOHOro npeaMera
11 xnace
Tema 1

Ctpoenue aToma u nepuoandeckuii 3axon /I. . Mennesneesa (3 1)

OCHOBHBIE CBEJIEHHUSA O CTPOECHUMU aTOMa. JAIpo: mpoTOHbI M HEUTPOHBI. M30TONBI. DNeKTPOHBI. DIEKTPOHHAs 000I0YKa.
DHepretudeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 Mepro0B nepruoaudeckoi cucremst . U.
MenneneeBa (mepexoaHbIX 37eMeHTOB). [loHsiTHe 00 opOUTaNIX. S- M p-opOUTaIH. DIEKTPOHHBIE KOH(UTYpPAIIUA aTOMOB XHMHUYECKUX JIEMEHTOB.

[Tepuoaunueckuit 3akoH [N MenneneeBa B CBeTE YUEHHUS 0 CTpoeHHUU aToMa. Orkpeitue [. . MenneneeBbiMm
MEePUOIUYECKOT0 3aKOHA.

[Tepnoanueckas cuctema xumudeckux 3nemeHToB J1. V1. MenneneeBa - rpadguieckoe 0ToOpakeHne NEPHOINIECKOTO 3aKoHa. DU3UYECKUN CMBICIT
MOPSAAKOBOTO HOMEPA JIEMEHTA, HOMEpa MEpHOJIa U HoMepa rpyniibl. BaneHTHbIe 21eKTpoHbl. [I[pruunHbBl NI3MEHEHHS CBOMCTB 3JIEMEHTOB B IIEPUOAAX U
rpynmnax (rJIaBHBIX MTOATPYIIAx).

[TonoxxeHnre BOIOpOIa B IEPUOANYECKON CHCTEME. 3HAYEHUE NTEPUOTUYECKOT0 3aKOHA U MEPUOIUYECKON CUCTEMbl XUMHUUYECKUX 3J1eMeHTOB JI. 1.
MeneneeBa s pa3BUTUS HAYKU U IOHUMAHUSL XMMUYECKOW KAPTUHBI MUPA.

JemoncTpanuu. Pazmuunbie GopMbl IEpHOIUISCKON CUCTEMBI XUMHUUYECKHX dieMeHToB J[. . Mennaeneena.

JladopaTopHblii onbIT. 1. KoHCTpynpoBaHUe NEpUOINIECKON TaOIUIIBI 2JIEMEHTOB C UCITOJIb30BAaHUEM KapTOYCK.

HUcnoan3oBanue UKT: npesenranms «CtpoeHne atomay, BuaeoGuiibM «Beaukuii 3aKoH»
Ipoext: «Mmenem /. 1. MenaeneeBa»

Tema 2

Crtpoenue BemectBa (14 )

Noununasg xumMmuueckas cBs3b. Karnonsl u annonsl. Knaccudukanus nonos. Monnsie kpucramindeckue pererki. CBOMCTBa BELIECTB C
3TUM THUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBaneHTHas XuMuueckas CB 43 b. DIEKTPOOTPULIATENbHOCTD. [losisipHas u HenossipHas KoBaleHTHbIE cBs3U. Jluno s, [lonspHocTh
CBSI3H U MOJIAPHOCTH MOJIeKyNbl. OOMEHHBIN U JOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBaJICHTHON CBA3H. MoJIeKyIsIpHbIe U aTOMHBIE
KpUcCTaJuIM4eckue pemeTki. CBOKMCTBA BEIIECTB C STUMHU TUIIAMH KPUCTAIUTMYECKUX PELIETOK.

Mertannuyeckas XUMu4Yeckas ¢ B3 b. OCOOEHHOCTH CTPOCHHSI aTOMOB METaNIOB. MeTannuueckasi XMAMU4ecKast CBSI3b U
MeTaJUIM4ecKasi Kpucrauinueckas pemerka. CBONCTBA BEIIECTB C 3TUM TUIIOM CBS3H.

13



Bonopoannas xumMmuueckas CBS3b. MEXMOJEKYISIpHAS. U BHYTPUMOJIEKYJISpHAs: BOJOPOAHAS CBSA3b. 3HaYEHUE BOJOPOIHOMN CBSI3U IS
OpraHU3aIiK CTPYKTYpP OMOTOIMMEPOB.

ITo nuwMe p bl [ImacTMaccehl: TEpMOIIACTBI U PEAKTOIUIACTHL, UX MPEACTABUTEIN U IPUMEHEHNE. BoslokHa: IpUpoIHbIE (PaCTUTENbHbIE U
YKUBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHBIC U CUHTETUYECKUE), UX MPEJICTABUTENN U IPUMEHEHUE.

a3000pa3HoOe COCTOSSHUE BEI€CTBa. [pu arperaTHbIX COCTOSIHUS BOJIBI.

OcobenHocTH CTpOeHUS ra3oB. MospHBII 00beM ra3000pa3HbIX BEIIECTB.

[Tpumeps! ra3000pa3HBIX MPUPOTHBIX CMECE: BO3IYX, IPUPOIHBIN ra3. 3arps3Henne atMocdepsl (KHCIOTHBIC J0XKH, MTAPHUKOBBIN 3¢ dekT) u
0oprba ¢ HUM.

[IpencraBuTtenu ra3000pa3HbIX BEIIECTB: BOJAOPOA, KUCIOPO, YIIIEKUCIBIN ra3, aMMHaK, 3TuieH. VX nmonydenue, coOupanue U pacrio3HaBaHHE.

XKunkoe coctosaue BenlecTBa. Boxa. [lorpebiienue BoIbI B OBITY M HAa TPOU3BOJICTBE. JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTPAHCHHUS.

MuHepanbHbIC BOJIBI, KX UCIIOJIH30BAaHUE B CTOJIOBBIX U JICUCOHBIX IEIISX.

Kunkure KpuCTaIIIBI U UX TPUMEHEHUE.

TBepnoe cocTtosHuUE BellecTB a. AMop(]HBIE TBep/bIE BEIIECTBA B PUPO]T
U B )KM3HU Y€JIOBEKa, UX 3HAUECHUE U TpuMeHeHne. Kpucraminueckoe CTpoeHHe BELECTBa.

HucnepcHbie cucTeM bl [lorsatue o nucnepcHeix cucremax. /lucnepcuas gasza u nucnepcuonHas cpeaa. Knaccudukamus aucrnepcHbIx
CHCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSIHUS TUCIIEPCHOM cpeibl M TMCIIEPCUOHHOMN (ha3bl.

I'pyOoaucniepcHbIe CUCTEMBI: AMYJIbCUHU, CYCIIEH3UH, a3PO30JIH.

ToHKoMCTIEpCHBIE CUCTEMBI: T€ITU U 30JIH.

CocTaB BemecTBa U CM € C € il. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

[TonsiTHE «10M5» U €e pa3HOBUAHOCTH: MaccoBasi (J10J1s1 3JIEMEHTOB B COCIMHEHHH, J0JIs1 KOMIIOHEHTa B CMECH - J0JIsI pUMeceil, 10
PacTBOPEHHOTO BEIleCTBA B pacTBOpPE) M 00beMHast. 101 BBIX0/1a MPOAYKTa peakluu OT TEOPETUYECKH BO3MOYKHOTO.

JdemoncTpanuu. Moiens KpUCTaUTMYECKOW PElIeTKH XJIopuaa HaTpusi. OOpa3iisl MUHEPAJIOB C HOHHON KPUCTAUTMUECKON PEIICTKON: KabIInTa,
ranuta. MoJenu KpUCTAITHISCKUX PEIIETOK «CYXOT0 Jiba» (MM Hoja), anMasa, rpadura (nmu kBapia). Monens monekynsl JJHK. O6pazis
wactMace (peHosopopManbIeruHble, NOJUYpeTaH, MOJIUITHIIEH, TOJUIPONIIIEH, MOIUBUHIIXIOPU) U U3enus u3 Hux. OOpasisl BOJIOKOH
(1epcTb, mIeNK, aleTaTHOE BOJIOKHO, KallpOH, JJaBCaH, HEWJIOH) U u3nenus u3 Hux. O0pa3ipl HeOpraHMyecKux MoJIuMepoB (cepa ImiacThueckas, Kpapil,
OKCHJI aJIIOMUHUS, IPUPOIHBIE AIFOMOCHIMKATHI). Moienb MOJIsipHOro oObema razoB. Tpu arperatHbix coCTOSIHUS BOIbl. OOpa3iibl HAKUIIH B YaiiH UKe
U Tpy0Oax HEeHTPaNbHOTO OTOIUIeHUA. JKecTKOCTh BOIbI M criocoObl ee ycTpanenus. [Ipubopsl Ha xuakux Kpuctamuiax. OOpasisl pa3aTudHbIX
JTUCTIEPCHBIX CUCTEM: AMYIIbCHIA, CYCTICH3HM, a3po30Jiei, renei u 3omei. Koarymsmus. Cunepesuc. b dext Tungans.

JlaGopaTropHbie onbIThI. 2. OnpeesieHue TUIa KpUCTAUIMYECKON PEIIETKY BEIIECTBA U ONUCAHUE €ro CBOMCTB. 3. O3HAaKOMJIEHHE C KOJUICKIIMEH
MOJIMMEPOB: IJIACTMACC U BOJIOKOH U M3Jenus U3 HuX. 4. McrnblTaHue BOJbl HA )KECTKOCTh. Y CTPAHEHHE JKECTKOCTH BOJIbI. 5. O3HaKOMIIEHHE C
MHHEpaJIbHbIMU BoJAaMH. 6. O3HAKOMIIEHHE C JUCIIEPCHBIMU CUCTEMaMHU.

IIpakTuueckas padora Nel. [lonydyenue, cobupanue u pacrio3HaBaHHUE T'a30B.

Hcnonb3zoBanue UKT: npesentanus «Xumudeckas cBsi3b», «CteneHs okucienus», «Teopust A. M. 6ytiepoBay, «Iloaumepsr», «PacTBopb»
IIpoexkTni: «MuHEpanbHbIE BObI, UX HCIOIH30BAHUE B CTOJIOBBIX U JI€YEOHBIX IIEIIAX)
KP Ne 1 o reme: «CTpoeHHE BELIECTBAY
Tema 3
Xumnueckue peakiuu (8 u)
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Peakuuu, uapymue 63 HI3MEHEHUSI COCTaBa BeIll eCTB. AINIOTPONUS U AJTIOTPOIIHbIE BUAOM3MEHEHUS. [[puunHbl anaoTponuu
Ha npuMepe MoauduKanuii Kucnopoaa, yriepoaa u gpocpopa. O30H, ero 6uosoruveckas poib.

N3omepsl 1 uzomepusi.

Peakuuu, ugymume c U3BMEHEHHEM COCTaBa Bell e cTB. Peakuuu coenHeHNs], pa3okK eHUs, 3aMELICHHUS 1 OOMEHa B
HEOPraHU4ecKOi U OpraHudeckoi xuMuu. Peakiuu 5k30- 1 sHA0TepMUYecKre. TernoBoii 3pPeKkT XMMUIECKON peakiui U TePMOXHUMHYECKHIE
ypaBHEeHUs. Peakiiuy ropeHus, Kak 4aCTHBIN CIlydai 3K30TEPMUYECKUX
peaKuui.

CKOpoCTh XUMHUUYECKOHN peaKkuu.

CKOpOCTh XMMHUYECKOHN peakliy. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOH peakluu OT MPUPO/Ibl pEarupyroluX BEIIEeCTB, KOHIIEHTPALH, TEMIIEPATYPbl,
IJIOLIA/IM TOBEPXHOCTU CONPUKOCHOBEHHUS U KaTanu3aropa. Peakuuu romo- u rereporennsie. [lonsitue o karanuse u karanuzatopax. @epMeHThI Kak
OMOJIOTHYECKHE KaTalTN3aTOPbl, 0COOCHHOCTH MX (PYHKIIHOHUPOBAHHS.

OO0paTtuMoCTh XUMHUYECKUX peakiuil. HeoOparumeie u oOparumbie xumudeckue peakuu. CocTossHuE XUMUYECKOTO PAaBHOBECHSI
JUI 00paTUMBIX XUMUYECKHX peakiuil. CocoObl CMelleHNs: XUMUUYECKOTO paBHOBECHUS Ha MpUMeEpe CUHTe3a amMmMuaka. [IoHsTiHe 06 OCHOBHBIX
Hay4YHBIX MPUHLHUIIAX IPOU3BOJICTBA HA MPUMEPE CUHTE3a aMMHAaKa WA CEPHOMN KUCIIOTHI.

Ponr Boabl B XuMuueckou peaxuuu Mcturnasie pactBopbl. PacTBopuMOCTh U KiaccuUKaIys BEIIECTB [0 3TOMY MPU3HAKY:
pacTBOpUMBIE, MaJIOpPacTBOPUMbIE U HEPACTBOPUMBIE BELIECTBA.

DNEKTPOIUTHI U HEANEKTPOIUTHI. DIEKTPOJUTHYECKas Aucconuanus. KucioTel, OCHOBaHUS U COJIM C TOYKU 3pEHUSI TEOPUU AIIEKTPOIUTHIECKON
JTUCCOIMAIINH.

XUMHYECKHE CBOMCTBA BOJIbI; B3aUMOAEUCTBHE C METAJUIAMU, OCHOBHBIMU U KUCJIOTHBIMH OKCUIAMHU, pa3jiokeHue U o0pa3oBaHHe
KpucTayoruapaToB. Peakuuu ruapaTayiv B OpraHM4eckoi XUMHUH.

F'mnponu3 opraHMUYeCcCKUX W HEOPTAaHUUYECKHUX CO € JAHHeHM . HeoOparumerii ruaponns. OOpaTuMbIid THAPOIH3 COJICH.

I'maponu3 opraHMYecKuX COEAMHEHNN U €T0 NMMPAKTUIECKOEe 3HAYCHUE JUIs MTOJIy4EHUS THAPOJIU3HOTO CIMPTa U MbUIa. brosiornyeckas posb
THJIPOJINA3A B IUTACTHYECKOM U 3HEPreTHYECKOM OOMEHE BEIECTB U SHEPTUHU B KIIETKE.

OKHMCIUTENbHO-BOCCTAHOBUTENbHB € peakiluu CreneHb okucieHus. OnpeencHue CTENeHN OKUCIEHUs 1o popmyie
coequHenus. [loHsTue 06 OKUCINTEIBHO-BOCCTAHOBUTENBHBIX peakiusix. OKUCIEHHE U BOCCTAHOBIICHHE, OKHCIUTEIb U BOCCTAHOBUTENb.

D eKTp O MU 3. DNEKTPOJIN3 KaK OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIN MPOLIECC. DIEKTPOJIM3 PAaCcIUIaBOB U PACTBOPOB Ha MPUMEPE XJIOPHIA
Hatpus. [IpakTnyeckoe NpUMEHEHUE AIEKTPOIN3a. DIEKTPOIUTUYECKOE ITOJIyYCHUE AIFOMUHMUSL.

Jemoncrpanuu. [IpeBpaienue kpacHoro pocdopa B 6ensiit. O30HaTop. Moaenu MoJiekya #-0yTaHa U n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKLIUU
OT IIPUPOABI BEIIECTB HA IPUMEPE B3aUMOECHCTBUS pAaCTBOPOB PA3JINYHBIX KUCIOT OJMHAKOBON KOHIICHTPALMHU C OJMHAKOBBIMH I'PaHyJIaMU IUHKA U
B3aMMO/ICHCTBHSI OJIMHAKOBBIX KYCOUKOB pa3HbIX METAJUIOB (MarHus, IIMHKA, jKeJie3a) C COJITHONM KUCIoTol. B3aumopelicTBue pacTBOpoB cepHOI
KHCJIOTBI C paCTBOPaMU THOCYJIb(aTa HaTpUs PA3IMUHON KOHIIEHTPALMHU U TeMIiepaTypsl. Mojenb KUIsIero cios. PasnoxxeHnue nepokcuaa BoIo poja
¢ moMoulbo Karanuszaropa (okcuaa mapranua (IV)) u karanassl celporo msica u cbiporo kaprogesns. Ilpumepsl HeOOpaTUMBIX peakLnii, UIYIIHUX C
oOpa3oBaHueM OcajKa, ra3a Uiy Bojbl. Bzaumoneiicteue autus u Hatpus ¢ Boaoil. [lomydyenue okcuna pocdopa (V) u pacTtBopeHue ero B BOJE;
UCHBITaHUE TIOJIYYEHHOTO pacTBOpa JJakMycoM. OOpa3iibl KpUCTAIUIOTHAPATOB. McnbITaHiEe PacTBOPOB JIEKTPOJIUTOB U HEAJIEKTPOJIUTOB HA MPEIMET
JIMCCOLMALMU. 3aBUCUMOCTb CTEIIEHH IEKTPOIUTHIECKOM TUCCOIMALNU YKCYCHOW KUCIOTHI OT pa30aBiieHUs pacTBopa. [ mapoan3 kapouia KaabIysl.
I'maponu3 kapOOHATOB LIEJIOYHBIX METAIJIOB M HUTpaToB LMHKa uiu cBuHuA (II). [Tomyuenue mpina. [IpocTeiinme OKMCIUTETBHO -BOCCTAHOBUTENBHBIE
peaxknmu; B3auMo IeiicTBHE IIMHKA C COJISTHOM KMCIIOTOM U kene3a ¢ pacTBopoM cyibpata Meau (I11). Moaens snextposnsepa. Mozesnb 371eKTp OJIM3HOM
BAHHBI JUISl TIOJY4YEHHUS aTIOMUHUS.
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JlaGopaTopHble onbITHI. 7. Peakiius 3aMeleHns: MeIn ’Kele30M B pPacTBOPE MEHOTO Kynopoca. 8. Peakuuu, uaymue ¢ o0pazoBaHuEM Ocajka, ra3a
1 BoJibL. 9. [omyueHne Kucinopoa pas3nokeHueM MepoKCcHia BOJOpoIa ¢ moMolbio okeraa Mapranua (IV) u karanassl ceiporo xaproders. 10.
[Tonyuenue Bogopoa B3auMOIEHCTBUEM KUCIIOTHI ¢ IUHKOM. 11. PaznuuHele ciaydan ruaposnsa coyen.

HcnoanzoBanne UKT: npezentanus « TUIBI XUMHUECKUX peakiuiiy, «CKOPOCTh XUMHUECKUX peakuuity, «OBPy», Buneodparment «TemnoBoii
b HEKT XUMUIECKON PEaKITHID)

IIpoexThi: «OKUCTUTENHEHO-BOCCTAHOBUTEIBHBIE IPOIIECCHI, (POPMHUPYIOLTUE OOTUK 3eMIIH»

KP Ne 2 o teme: «XUMHYECKUE PEAKITUN

Tema 4

BemecTBa u ux cBoiicrBa (9 u)

M e 1 a 11 1 bl. B3aumoelicTBrE METAIIIOB ¢ HEMETAJUIAMHU (XJIOPOM, CEPO U KUCIOPoJoM). B3aumoieficTBrE 1IEI0YHBIX U IIEI0YHO3EMENbHBIX
METaJJIOB C BOJOW. DJIEKTPOXUMHUUECKUN Psiji HAPSKEHUH MeTaJuloB. B3anmoaeiicTBre MeTaioB ¢ pacTBOpaMu KUCIIOT U coJiel. ATIFOMUHOTEPM USl.
B3aumonelicTBue HaTpus € 3TaHOJIOM U (DEHOJIOM.

Kopposus metanios. [loHsTHE 0 XUMUYECKOH U 3JIEKTPOXUMHUYECKONH KOPPO3UU MeTa/I0B. CrIoCOOBI 31Tl METAJIJIOB OT KOPPO3HH.

HewmeTannsbl. CpaBHUTENbHAS XapaKTEpPUCTHUKA FaJION€HOB KaK HanOoJiee TUIMMYHBIX MpeJCcTaBUTeNe HeMeTauioB. OKUCIUTEIbHbIE CBOM CTBA
HEMETaJIJIOB (B3aUMO/ICIICTBIE C METaJlJIaMU U BOJI0poioM). BoccTaHoBHUTEIbHBIE CBOMICTBA HEMETAIIIOB (B3aUMO/IEHCTBHE € OoJiee
AIIEKTPOOTPHUIATEIbHBIMA HEMETAIIJIAMU U CIOHBIMU BELIECTBAMHU-OKUCIUTENSIMHU).

Kucnorsl Heopranumueckue u opranuyeckue. Knaccupukanus kucaor. XuMu4eckue CBOIMCTBa KUCIIOT: B3aUMOJIEHCTBUE C
MeTaJlJlaMHu, OKCUJIJaMH METaJIIOB, THUJIPOKCUIAMU METAJUIOB, COJISIMHU, CIUpTaMHu (peakius sreprudukanum). OcoObie cBOKWCTBA a30THOM U
KOHIEHTPUPOBAHHOM CEPHOUN KHUCIIOTHI.

OcHOBaHUS HEOpPraHU4YecKHEe U opTaHHUUe cKHe OcHOBaHUS, UX KiIacCUPUKALUsA. XUMUUYECKHE CBONCTBA OCHOBAHUIA:
B3aUMOJICCTBUE C KMCIOTAMH, KUCIOTHBIMHA OKCUIAMH U COJIIMU. Pa3ioxkeHne HepaCTBOPUMBIX OCHOBAHHM.

C o 1 u. Knaccuduxkarus coneit: cpenHne, KUCIbIe 1 OCHOBHBbIC. XMMHUYECKHE CBOMCTBA COJICH: B3aUMOJCHCTBUE C KUCIOTAMH, IIEJI0YaMH,
MeTayuiaMu U coisiMu. [IpeacraBuTenu coseit 1 uX 3Ha4eHHe. XJIOpUT HATpHsl, KapOoHaT Kanbius, Gpocdar Kanpius (CpeaIHue coin);
TUAPOKApOOHATHI HATPHUS U aMMOHUS (KUCIIBIE coJn); TUApokcokapOoHaT meau (II) - manmaxuT (OCHOBHAsS COJIb).

KadectBeHHbIC peakiiu Ha XJIOpUI-, CYJIbdaT-, 1 KapOOHAT-aHWOHBI, KATHOH aMMOHUs, KaTroHkI xxene3a (11) u (III).

'enernueckass cBSI3b MEXJYy KJIaCCaMU HEOPraHNYEeCKUX M OPTaHUUYECKUX CO eIUHeHHU W [lonarue o
IeHETUYECKOH CBA3M U reHeTHUYeCKUX psafax. ['enetnueckuil psag Meraiia. 'enernueckuii psa Hemerauia. OCOOEHHOCTH M€éHETUYECKOIO psjia B
OpPraHMYECKON XUMUHU.

Jemoncrpanuu. Koyekuus oOpa3noB MetamioB. B3anuMoaelcTBre HaTpUsl U CypbMBI C XJIOPOM, JKeje3a ¢ cepoil. ['opeHne Maruus u aaroMuHUS B
Kuciaopoze. BzanmozeiicTere nie04H03eMEIbHBIX METAILIOB C BOJOW. B3aumoeiicTBue HaTpysl ¢ 3TaHOJIOM, IUHKA C YKCYCHOW KHCIIOTOM.
AnromuHoTepmus. BzanMopelicTBue Meay ¢ KOHLEHTPUPOBAHHOM a30THOM KUCIOTOM. Pe3ynbTaThl KOPpO3UHM METAJJIOB B 3aBUCUMOCTHU OT yCJIOBHH €€
nportekanus. Kosuekuus o0pa3noB HeMeTalioB. B3aumoelcTBrue XJI0pHOM BOIbI ¢ pPacTBOPOM OpoMuaa (Moauaa) kaaust. Kosmekius mpupoHbIX
OpraHu4ecKux KucioT. Pa3baBieHne KOHIEHTPUPOBAHHOM cepHOM KMCIO0Th. B3anmoaeiicTBre KOHIEHTPUPOBAHHON CEPHON KUCIIOTHI C caxapow,
LEJITE0JI0301 1 Meibto. OOpa3ibl IPUPOIHBIX MUHEPAJIOB, COAEPKAILUX XJIOPU HATpUsl, KapOoHAT Kanblusd, pochaT KaJlbLUsi U THIPOKCOKapOOHAT
meau (II). O6pa3ipl THIEBBIX MPOIYKTOB, COJIEPKAIIUX I'HIPOKapOOHATHI HATPUS U AMMOHUS, X CIOCOOHOCTH K Pa3jI0KEeHUIO IPU HarpEeBaHUH.
I"amenue conpl ykcycom. KauecTBeHHBIE peakiuy Ha KATHOHBI U aHUOHBI.

JlabopaTopHblie onbIThl. 12. McnbiTaHue pacTBOPOB KUCIOT, OCHOBAHUI U coJiel MHAMKAaTopaMH. 13. B3anMmoneicTBre CONITHOM KUCIOTHI U
pacTBOpa yKCYCHOM KHMCIJIOTBI C MeTajulaMu. 14. B3aumopaelicTBre COJTHOM KMCIIOTHI M pacTBOpa YKCYCHOM KHCIIOTHI C OCHOBAHUSAMH. 15.
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B3aumonelicTBue COISIHON KUCIOTHI U pacTBOpa YKCYCHOM KHCIIOTHI ¢ cosiAMU. 16. [lonydeHne u cBoiicTBa HEpaCTBOPUMBIX OcHOBaHUM. 17. I'naponns
XJIOPUJIOB | allETAaTOB MIEJIOYHBIX MeTaIoB. 18. O3HaKOMIIEHHE C KOJUICKIUSAMHE: a) METAJJIOB; 0) HEMETAJIOB; B) KUCIIOT; T') OCHOBaHHIA; [1)
MUHEPAJIOB 1 OMOJIOTUYECKHX MAaTEPUAIOB, COACPIKAIINX HEKOTOPBIE COJIH.

IIpakTnyeckas padora Ne2. Pernienne skcriepuMEHTAIbHBIX 33/a4 Ha UACHTU(DUKAIIUIO OPraHMYECKUX U HEOPTaHUYECKUX COCAUHEHHI.
HcnonbzoBanune UKT: npezenranus «Metais», «Metamnyprus», «OCHOBaHUS»
IMpoexkToi: Kuciote! B ipupoae
KP Ne 3 o teme: «BemiecTBa u ux CBOMCTBa»

TemaTuueckoe niianupoBanue kypca xumuu. 10 kiacca

Ne/m. Tema Tpuvepubie
CPOKH
K.p. | ILp. | JLo. K.p. ILp.
1 Brenenne
Tema 1.
Teopusi CTpoOeHHUsI OPraHNMYecKHX coenHeHuii (3 u)
2 Tema 2. Nel Neo 1-5 | Vpok
VYrJ1eBOI0POBLI M UX MPUPOAHbIE HCTOYHUKH (8 u) Ne 11
3 Tema 3. Ne2 Ne 6- | Ypox
Kucaopoacoaep:kamme oprannyeckue coeIMHeHUs 13 Ne 21
U UX NPUPOJHbIE HCTOYHUKHU
(10u)
4 Tema 4. Nel | Ne 14 Ypok
A3oTcoaep:xamume COeJUHEHUS U UX HAXO0K/IeHHe B Ne 27
sKuBOIt mpupose (6u)
5 Tema 5.
Buosnornyecku akTUBHbIE OPraHUYecKHe
coequHenus (4 u)
6 HckyccTBeHHDBIE H CHHTETHYECKHE MoJiuMephbl (4 w) | Ne3 | Ne2 | Nel5 | Vpok Ypok
No 35 No34
Hroro 3 2 15

Kanenpapuo-remarnueckuid mian. 10 kiacc

Ne Jlata HaumMeHnoBanue pa3/enoB 1 TeM Tun Bux
IInanup. ‘ dakTny. ypoka | KOHTpOIs
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Tema 1. Beeoenue. Teopusa cmpoenus opzanuyueckux coeOuHeHul

1 IIpeamer opranndeckoi xumun. Heopranunueckue u YOH3 | UP]]
OpraHUYeCKUe COeqUH. BaleHTHOCTD.

2 OcHOBHBIE TIOJIOKEHUS TEOPUU XUM. CTPOEHUS OpT. YOH3 | @O
COCIMHEHUM.

3 OcHOBHBIE IOHATHS OpraH. XMMHU: TOMOJIOTH U YOVP | CP
TOMOJIOTHUECKUE Psi/Ibl, U30MEPBI U U30MEpUsl

Tema 2. Yeneso00poowt u ux npupoonsvie UcCmoYHUKU

4 [Ipupoauslii ra3. AJKaHsbl. YOH3 | @O

S) AnkeHbl. DTUJIEH, €r0 NOJyYeHUE, CBOMCTBA, IPUMEHEHHE. YOH3 | @O

6 Anxanuensl. Kayayku. Pesuna YOH3 | CP

7 AJNKUHBI. ATIeTHIIEH, €T0 TI0JyuYeHre, CBOMCTBA, YOH3 | UPK
MIPUMECHCHHE.

8 Hedts, €€ cocTa u nepepaboTka. YOH3 | CP

9 ben3on: noigydyeHue, CBOKWCTBA, IPUMEHEHHE. YOH3 | UP

10 O06o01enre 3HaHUH U pelieHne 3a1ad Mo TeMe yoyr | CP
«YTII€BOIOPOIBD)

11 KonTponbnas pabora 1 mo teme «YT71€BOJOPOIBI U UX VPK | KP
TIPUPOTHBIE NCTOTHHUKID)

Tema 3. Kucnopoocooepicaujue cOeOUHEHUA U UX HAXOHCOCHUE 8 HCUBOU NPUPOOe

12 XHUMHYECKUH COCTAB KMBBIX OPraHU3MOB. YOH3 | UPK

13 Cruprtel. [lonyuenue, puzndeckue u XumMuieckue cBoiictea | YOH3 | @O
9TaHOJIa, IPUMEHEHHE.

14 MHOroaToMHbIE CHUPTHI YOH3 | UP]]

15 DeHOJI: OTyYeHHE, CBOMCTBA, TPUMEHEHUE. YPK | IIP

16 AJbJIETU/IBI: TTOJTYYEHHE, CBOMCTBA, TPUMEHEHHE. VPK | KP

17 KapOoHOBBIE KUCIIOTHI: IOJIy4€HHE, CBOWCTBA, puMeHnenue. | YOH3 | UPJ]

18 CrnoxHbIe 3(DUPBI U KUPBI, UX MOJy4YeHHEe, CBONCTBA, YOH3 | @O
MIPUMEHEHHE.

19 VYrneBoabl. I oKo03a: oJlyueHHE, XUMUYECKHE CBOMCTBA U YOH3 | UPJ
MIPUMEHEHHE.

20 O06o06menue 3Hanmit o Teme: «Kucmopoacoaepixk. YOVP CP
COEJIMHEHUS)

21 KonTposnpHast padoTta 2 o teme: «Kucimopoacoaepx. YPK KP
COEIMHEHUS»

Tema 4. A3omocodeprcanjue coeOUHEHUA UX HAXOIHCOCHUE 8 HCUBOI NPUPOOe
22 ‘ ‘ ITonsitue 06 amuHax. CBOHCTBA, MOJydeHUE U IPUMEHEHHE | YOH3 | e
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aHWINHA.
23 AMHMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHu4eCcKue YOH3 | UP]]
COCJIMHEHUSI.
24 [lentunnas cBsi3b u nonunenTuabl. [Ipumenenue YOH3 | T
AMHHOKHCIIOT.
25 benku, ux cTpykTypa, OMoXuMuieckue GyHKIUN 1 YOH3 | CP
CBOMCTBA.
26 HyxknenHnoBbie KUCTOTHI YOH3 | UPK
27 [TP Ne 1 Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 Ha VPK | IIP
WJICHTH(HUKAIIIO OPraH COCJMHCHUH.
Tema 5. Buonozuuecku akmugHbvle Op2aHuyecKue cOeOUHEHUA
28 @DepMeHThI Kak OMOJIOTHYECKHE KaTaJIn3aToPBbI. YOH3 | T
29 Burtamunbl YOH3 | CP
30 [TonsiTHE O TOPMOHAX. YOH3 | CP
31 JlexapcTBeHHas xumusi. HapkoTrueckue BelecTa. YOH3 | T
Tema 6. Hckyccmeennwvle u cunmemuyecKkue op2anuyecKue coeOuHenus
32 [Tony4yeHne NCKYCCTBEHHBIX MOJMMEPOB: aueraTHslii menk, | YOH3 | UP/]
BHCK03a. CHHTETHYECKHUE MTOJIMMEPHI, UX CTPYKTYPa,
MOJTy9YeHUE, OTACITHHBIC MPEICTABUTEIH.
33 HToroBasi KOHTpOJIbHAS paboTa VPK | KP
34 I1IP Ne 2 Pacnio3HaBaHue M1acTMAacC, BOJIOKOH. VYPK | IIP
TemaTnueckoe niaHnpoBanue Kypca xummuu. 11 kimacca
®opma KOHTPOJISI IIpumepHbIe cpoxku
Ne/m. Tema
K.p. ILp. Jl.o. K.p. ILp.
1 Tema 1. Nel
Crtpoenue atoma u
nepuoanyeckuii 3axon . U.
Mengeseena (3 u)
Tema 2. Nel Nel Ne 2-6 Ypok 16 Ypoxk 17
2 Crpoenue BemecrBa (14 v)
3 Tema 3.
Xumuyeckue peakuun (8 u) Ne 7-11
4 Tema 4.
BemectrBa n nx coiicrBa (9 u) Ne2 Ne2 Ne 12-18 Ypoxk 34 Ypoxk 33
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Hroro 2 2 18
Kanennapno-remarnueckuii miuas. 11 kiace
Ne [ara HaumenoBanue pas3zieioB u Tem Tum ypoka Bun
nian ‘ daxm KOHTPOJIA
TemaNel. Ctpoenue aroma u nepuoauydeckuii 3akon JI.. Menaeneea (3uaca
1 OCHOBHBIE CBEJICHUSI O CTPOEHUHU aTOMA. YOH3 HUPJ[
2 CrpoeHne aTOMOB 3JIEMEHTOB 0OJIBIINX YOH3 Q0
TIEPUOJIOB
3 [Tepuonnueckuii 3akon .M. Menzaeneena B yoyp CP
CBETE YUCHHS O CTPOCHHH aTOMa.
TemaNe2. Ctpoenne Bemecra (144acoB)
4 HNonnas xumuyeckasi CBsi3b YOH3 0]
5 KoBaneHTHas XumMuueckas CBA3b. YOH3 0
6 Meramnueckasl XUMHYECKas CBA3b. YOH3 CP
7 Bopoponnas xumudeckasi CBSI3b. YOH3 UPK
8 [Tomumepsl. [TnacTmaccsl. YOH3 CP
9 [Tomumepsl. BonokHa. YOH3 uprP
10 ["a3000pazHOe COCTOSTHUE BEIIECTRA. YOH?3 CP
11 JKunkoe cocTtossHue BelecTBa. YOH?3 D0
12 TBepaoe cocTosTHUE BEIIECTRA. YOH?3 UPJ]
13 JlucniepcHbIe CHCTEMBI. YOH3 UPK
14 CocrTaB BellecTBa U CMeCeid. YOH3 DO
15 BemecTtBa MoeKyIIpHOTO U HEMOJIEKyJsipHOro | YOH3 HPj]
CTpOEeHUS. 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB
16 [Ipaktnueckas padora Nel mo teme: «Ilomydenune, | VPK 1P
coOMpaHue U PacliO3HAHKE T'a30BY
17 Konrponbhas padota Ne 1 o teme: «Ctpoenue YPK KP
BEIIECTBA»
Tema Ne3. Xumnueckne peakuuu (84acos)
18 | Peaxiyy, maymwe 6e3 u3sMeHenus cocrasa Bemects] VOH3 | HPJ]
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19 Peaxumu, naymue c n3meHeHue cocrasa Beuiectsa. | YOH3 T
20 CKopocTh XMMUYECKOHN PEAKLIMH. YOH3 CP
21 OOpaTUMOCTh XUMHUUYECKUX PEAKIIUH. YOH3 e
22 Posb BOJIbI B XUMHUECKON pEaKIIHH. YOH3 UPK
23 I'uaponus opraHMYeECKUX U HEOPTaHMUECKUX YOH3 e
COCJIMHEHUIA.
24 OKUCIIUTENEHO — BOCCTAHOBUTEJIHHBIE PEAKIINN YOH3 TI1
25 DJIeKTPOIIN3. YOH3 UPK
TemaNed4. BemecTBa U ux cBoiicTBa (94acoB)
26 Mertaibl. YOH3 e
27 Hewmerasnbl. YOH3 HUPJ]
28 Kucnotsl Heopranmdeckue 1 opraHu4ecKue. YOH3 T
29 OcHoOBaHMsI HEOPraHMYECKHUE U OPraHUYECKUe. YOH3 CP
30 Coum. YOH3 UPK
31 ['eneTnveckas CBsI3b MEXy KIacCaMH YOH3 CP
HEOPraHWYECKUX COEIMHEHUN
32 I'eneTnveckas CBsI3b MEXy KIacCaMH YOH?3 CcP
OPraHNYeCKUX COCTUHECHUM.
33 HToroBast KOHTpOJbHAS padoTa. YPK KP
34 [IpakTtuueckas pabdota Ne2 mo teme: «Pemenne | VPK 1P
SKCMEPUMEHTAJIBHBIX 3a7a4 Ha UIEHTU(UKALINIO
OpPraHNYECKUX U HEOPraHUYECKHUX BEIIECTBY.

Hcnonb3yemMble COKpalleHus:

Buabl koHTpOJIS:

®O — PpoHTANBHBIN OTIPOC.

WNPJ]l — wnauBuayanpHas padoTa y TOCKH.

NPK — unnuBHayanbHast paboTa 10 KapTOYKaM.
CP — camocTosTenbHas padora.

[TP — npoBepouHnas padora.

T — TecroBas paboTa.

TII -TBOpUECKHUiT TPOEKT

TP - TBOpueckas pabota

Tunsl ypoxkos:

YOHM - ypok OTKpPBITHSI HOBBIX 3HaHUI
YOMH - ypox 0011eMeTo10710rHYecKoi HarpaBIeHHOCTH
YOVYP - ypok oTpaboTKH yMeHUl 1 pediiekcuu
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VYPK - ypok pa3BUBaIOLIEro KOHTPOJIS

IlepeyeHb y4eOHO-METOAUYECKOI0 00ecTeYeHH s

Cnucok aureparypsl o kypey Oprannyeckasi xumus — 10 kiace
Ocnognas

1. Ilpumepnas nporpamma «Xumus 10-11 knacce» - M., «IIpocsemenue» 2010r,

2. Pa6ouas mporpamma O.C.I'abpuensina, coorBerctBytomas ®I'OC COO - M.: «Zlpodan, 2013 T.

3. «Xumus. 10 xmacen: O.C.I'abpuensa; - M.: JIpoda. — 2017 rox

Hononnumenvnan

1. O.CTa6puensn, N.I'.Octpoymor Xumus 10 knacc: Hacronpnas kaura. — M.: JIpoda, 2004 rox;

2.  O.CTIaopuensH, N.I'.Octpoymos, E.E. OctpoymoBa Opranndeckass XuMusl B TeCTax, 3aaadax, ynpaxHenusx, 10 xmacc. — M.: Ipoda, 2003
rof;

3.  .0.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakoa Xumus 10 knacc: KoHTponbpHBIE 1 IpoBepoUHbIe pabOTH K yaeOHHKY. — M.: poda, 2003 rox;

Crnucok gureparypsl o kypey Oomas xumus — 11 kiace

Ocnoenasa numepamypa

1. T'a6puensa O.C. [Iporpamma kypca xumun 11 8-11 kaccoB o01eoOpazoBarenbHbIX yupexaeHuii.— M.: JIpoda, 2010.
2. «Yueonuk Xumus 11xmacey: O.C.I'abpuensia - M.: [Ipoda. — 2017 rox

Jlonoanumenvhan numepamypa
1 O.C.T'abpuensn, I'.I".JIpicoBa «Xumuss Metoaudeckoe nmocodue — 6a3oBbiii ypoBeHb» - M.: [Ipoda 2006 rog.
2 O.C.T'abpuensn, N.I'.OctpoymoB, «O01m1ast XuMusi B TeCTax, 3ajadax, ynpaxaenusx. 11 kimace» — M.: JIpoda, 2003 ro.
3 O.C.T'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTpoibHBIE 1 TPOBEPOUYHBIE paObOTHI K yueOHUKY». — M.: [Ipoda,
2004 r.
4,  O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonpHas kaura s yuutensi». Yacts 1 — M.: Ipoda, 2003 ro.
5 O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas kaura ans yuurens». Yacte 2 — M.: [Ipoda, 2003 rox.
6 O.C.I'abpuensH, I1.B.Pemeros, U.I'.OcTtpoymoBa «3amauu mo XUMHH U cIocoObl ux pemreHus» - M.: «Jpoday, 2004roa.
7 B.I'. lenucoBa «Xumus 11 kinace noypounslie mwiansl o yueouuky O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpan» Yuuntens 2003roa.
8 M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dk3amen, 2006r.
9. O.C.T'abpuensn, .I.octpoymoB «XuMHUYECKU# 3KcriepuMeHT B mkoJie 11 kmace»; - M.: [lpoda. — 2009 rox.
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15.

IHosne3uble 00pa3oBaTebHbIE CAHTHI

O.C.I'abpuensia, U.I'.Octpoymor Xumus, Metonudeckoe nocooue 10 kmacc; - M.: Ipoda, 2001 rox;

M.A.Ps6o8, P.B.JIunko, E.}O.HeBckas Tectsl o xumuu k yueoauky O.C.I'abpuensna u ap.

«Xumug 10 kaacey; - M.:«Ox3amen» 2006 rox;

O.C.I'abpuensn, A.B. SmykoBa «Pabouas Terpans k yueOnuky O.C.I'abpuensna u ap. «Xumus 10 xmaccy (6a3oBbiii ypoBeHs); M.: [Ipoda

2 rox;

Xumus Xumudeckas Hayka u oopasoBanue B Poccun http://www.chem.msu.su/rus

Xumust u XKuzas — XXI Bex http://www.hij.ru

INazera «Xumusi» u callT uts yuutess «5 uay Ha ypok xumum» http://him.1september.ru

ChemNet: mopran pyHIaMEHTAILHOTO XMMHUYECKOT0 0OpazoBanus http://www.chemnet.ru

AJIXMUMUK: caiit JI.FO. Anux6eposoit http://www.alhimik.ru

OCHOBBI XMIMHH: 00pa30BaTEIbHBINA CAUT JUIS IKOJIBHUKOB U cTyaeHTOB hitp://www.hemi.nsu.ru

Xumust B OTKpbITOM KoJutepke http://www.chemistry.ru

WebElements: oHaifH-ClIpaBOYHUK XUMHUYECKUX diieMeHTOB http://webelements.narod.ru

BuptryansHast xumuueckast mkosta http://maratakm.narod.ru

3aHnMaTenpHas XUMHES: Bce 0 MeTasutax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Komnekuus «EcTecTBeHHOHAaYYHBIC SKCIIEPUMEHTBDy: Xumus http://experiment.edu.ru

XuMust UTs BCeX: WILTIOCTPUPOBAHHBIC MaTEPUAIIBI IO OOIICH, OpraHudecKoi u Heopranndeckoir xumun http://school-sector.relarn.ru/nsm/
DnekTpoHHas OMOIMOTEKa Mo XMMUU U Texuukehttp://him.1september.ru

baHk megaroruueckoro onbsita. MeToaudeckue pa3paboTKi yPOKOB XUMUHU COPOCOBCKUX yuuTeneit. http://www-windows-

1251.edu.yar.ru/russian/pedbank/sor uch/chem/index.html

16.

Xumus: Komrekmus MaTCprajIoB JJId YIYUTECIA XUMUN: TEMATUYCCKUE IJIaAHbI, IIPOBECPOYHEBIC pa6OTBI, MEaua-ypoKu, MaT€puajbl OJIUMIIUAI.

http://sysmanova.narod.ru

oo PE

Menuapecypchbl:

Enunbie oOpazoBarenbHbie pecypchl ¢ caiita WWW. school-coolection.edu.ru (eauHoit KoJuteKIiKu 00pa30BaTeIbHBIX PECYPCOB)
VYyebHoe 3neKTpoHHOE n3aanue «BupryanpHas madopartopus» Xumus 8-11kmace

Xumus «[lomasiit wmoctpupoBanubiii Kypc XUMUSA - u3 cepun «IIpoBeps ceds»

«Xumus s Beex 21: «Pemenne 3agau» CaMoyduTenpb

Xumus 8-11 knaccsl

Kpurtepuu u HOpMbI OLlEHKH 3HAHUI, YMEHUI H HABBIKOB 00y4YalOLIUXCSl 10 XUMHHU

1. Ouenka ycTHOro oTBeTA.

OTMeTKa «5»:

- OTBET HOJHBIA U HpaBI/IJIBHBIP’I Ha OCHOBAHWH N3YUYCHHBIX TeOpHﬁ;
- MaTcpHrall U3JIOKCH B OHpeHeHCHHOﬁ JIOTUYECKOH NOCJICA0BATCIIBHOCTHU, JINTCPATYPHBIM A3BIKOM,
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- OTBET CAMOCTOSITEIIbHBIMN.
OTtBeT «4» ;
- OTBET IOJIHBIM U IIPaBUJIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPUH;
- MaTepual M3JI0KEH B OINPEeICHHON JOTMYECKON MOCIIEA0BATENFHOCTH, MPU 3TOM JOMYIIEHBI IBE-TPU HECYLIECTBEHHBIEC OIIMOKH, UCTIPABICHHBIC
10 TpeOOBAHUIO YUUTEIIS.
Ormerka «3» :
- OTBET MOJHBIA, HO TIPY 3TOM JOITyIIEHA CYIIECTBEHHAs! OIINOKA UM OTBET HENOJIHBIIN, HECBA3HBIN.
OrMmerka «2» :
- IpH OTBETE OOHAPYKEHO HEMOHMMAHUE YYAIIMMCS OCHOBHOTO COJACp)KaHUS Y4eOHOTO Marepuaia WM JIOMYyIIeHbl CYIIECTBEHHBIE OIIMOKH,
KOTOpBIE yYalUiiCsl HE MOXKET UCIIPABUTD IIPU HABOSILUX BOIIPOCAX YUUTENsS,, OTCYTCTBHE OTBETA.

2. OueHKa IKCNePUMEHTATbLHBIX YMEHUIA.

- OneHKa CTaBUTCSI HA OCHOBAHWH HAOIOCHHS 32 yJaITUMUCS ¥ IMCBMEHHOTO 0T4YeTa 3a paboTy. OTMeTKa «5»:
- paboTa BBIMOJIHEHA TIOJHOCTHIO U IPABWIILHO, C/ICTIaHbI TPABWIIBHBIC HAOFOICHUS U BBIBO/IBI,
- DKCIEPUMEHT OCYIIECTBIICH I10 IJIAHY C YYETOM TEXHHUKH O€301acCHOCTH M MPaBUII pabOThI ¢ BEIIECTBAMH U 000PYAOBaHUEM;
- TPOSIBJICHBI OPraHU3AIMOHHO - TPYJIOBBIE YMEHUS, MOJACPKUBAIOTCS YHCTOTa pabovero MecTa W MOpsJIOoK (Ha CTOJIE, SKOHOMHO HCTIONB3YIOTCS
PEaKTHUBBI).

Ormerka «4» :
- paboTa BBITIOJHEHA MPABWJIBHO, CJEJIaHbl NMPAaBHIbHBIC HAOJNIOJCHUS W BBIBOJBI, HO TPH 3TOM JKCIEPUMEHT IPOBEICH HE IOJTHOCTBHIO WIIH
JIOTIYILIEHbI HECYIIECTBEHHBIE OIIMOKY B pabOTe ¢ BellecTBaMH U 000pyI0BaHUEM.

O1merka «3»:
- pa0oTa BBINOJHEHA MPABWIBHO HE MEHEE YeM HAroJOBHHY WM JOMYIIEHA CYIIECTBEHHas OImIMOKa B XOJ€ 3KCIIEpUMEHTa B OOBSCHEHUU, B
obopmiieHnH pabOThl, B COOJIONCHUM MPABUJ TEXHHKH O€30TacHOCTH Ha paboTe C BEIIECTBAMU M OOOpPYIOBAHHEM, KOTOpas HCIPABIISAETCS IO
TpeOOBAHUIO YUUTEIIS.

OT1meTka «2»:
- JomymieHbl ABe (M Oojiee) CyIIeCTBEHHBIE OIIMOKH B XOJIE: JKCHEPUMEHTA, B OOBSCHEHUH, B OGQOPMIICHHH PAOOThI, B COOJIIOJCHHUH IPABUII
TEXHHUKH 0€30MacCHOCTH MPH paboTe C BEIIECTBAMHU U 000PYAOBAHUEM, KOTOPbIE YUALUICS HE MOXKET UCIIPABUTh JIaXkKe 10 TPEOOBAHUIO YUUTEIS;
- paboTa He BBINOJIHEHA, Y YYallerocsi OTCYTCTBYET IKCIIEPUMEHTATbHbIC YMEHUSI.

3. OuneHka yMeHHil peliaTh pacyeTHbIE 3a/1a4M.
OT1meTKa «5»:
- B JIOTHYECKOM PACCYKJICHHUH U PEIICHUU HET OMMOOK, 3a/ladya pelleHa palroHaIbHBIM CIIOCOO0M;
OTtmeTKa «4»:
- B JIOTHUECKOM PAaCCYXJICHUU M PEIICHUsI HEeT CYIIECTBEeHHBIX OIMOOK, HO 3a/laya pellieHa HepallMoHaIbHBIM CIOCOO0M, HIIM JIOMYIIEHO He Ooee
JIBYX HECYIIECTBEHHBIX OIIMOOK.
OTtmeTKa «3»:
- B JIOTHYECKOM PaCCYKJIEHUHU HET CYIIECTBEHHBIX OLITUOOK, HO JIOMYIIeHA CYIIECTBEHHAs OITHOKa B MAaTEMaTHYECKHX pacyeTax.
OTMeTKa «2»:
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- UMCCTCs CYHICCTBCHHBIC OIIMOKHU B JIOTHYCCKOM pacCy’KACHUN U B pCIICHUH.
- OTCYTCTBHC OTBCTA HA 3aJaHHC.

4. OneHKa NUCbMEHHBIX KOHTPOJILHBIX PadoT.
OTMeTKa «5»:
OTBET IOJIHBIA U TPABIIILHBIA, BO3MOKHA HECYIICCTBCHHAS OIIMOKA.
OTMeTKa «4»:
OTBET HEMOJIHBIN WM TOMYIIEHO HEe 00Jiee ABYX HECYIIECTBEHHBIX OIIUOOK.
OtMeTKa «3»:
paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JIOTYIIICHA OJJHA CYIIESCTBEHHAS OMIMOKA U TIPU 3TOM JBE-TPU HECYIIECTBEHHEIC.
OTMeTKa «2»:
- paboTa BBINOJIHEHA MEHBIIIE YeM HAIOJIOBHHY HJIH COJIEPIKUT HECKOJIBKO CYIIECTBEHHBIX OIITHOOK.
paboTa He BBITIOJIHEHA.
[Ipu o1eHKE BHITIOTHEHHS TUCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOIUMO YUUTHIBATH TPEOOBAHUS €TMHOTO OpQorpadhuuecKoro pexxuma.

5. OneHKa TeCTOBBIX padoT.

TecTpl, cocTOSIIME W3 IMSTH BOMPOCOB MOXKHO HCMOJIB30BaTh TOCIE M3YyUeHUs Kaxjaoro martepuana (ypoka). Tect m3 10—15 Bompocos
UCIOJIb3YeTCs ISl mepuoanyeckoro kKoHTpos. Tect u3 20—30 BompocoB HEOOXOAUMO HCTIOIB30BATh ISl MTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHUM KUCTIONB3YETCS CICAYIOIIAs IITKaJa: JUIsl TECTa U3 TSITH BOIIPOCOB
* HET OMIMOOK — OI[EHKA «5»;

* 07lHa OIIMOKA - OLIEHKA «4»;

* IB€ OIINOKN — OLIEHKA «3»;

* TPU OLIMOKH — OLEHKA «2».

Jns tecta u3 30 BOIpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBUIBLHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIE€ 12 MpaBUIbHBIX OTBETOB — OIICHKA «2).

6.0uenka pedepara.

Pedepat oneHuBaeTcs 0 CIEAYIOIIUM KPUTEPHSIM:

* coOmroeHre TpeOOBaHUM K €ro 0(pOpMIICHHIO;

* He0OXOAMMOCTh U IOCTATOYHOCTD JJIsl PACKPBITHSI TEMBI IPUBEACHHOM B TeKCTE pedepara nHGpopMaIum,

* yMEHHUE 00Yy4aroIIerocsi CBOOOHO M3JIaraTh OCHOBHBIC UJICH, OTPaKECHHBIC B pedepare;

* CIIOCOOHOCTH 00YUAIOIIErocs MOHITh CYTh 3a/1aBA€MbIX YIEHAMHU aTTeCTAllMOHHON KOMHCCHH BOIIPOCOB U C(hOPMYIHPOBATh TOUHBIE OTBETHI HA HHX.

KOHTPOJIb YPOBHSA JOCTHKEHUA
IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHMUSA ITPOI'PAMMBI
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Knacc Ha3Banue KOHTPOJIbHOM paboThI [Hara

10 Kontponsnas padota Nel «¥Yr/ieBogopoabl U X NIPUPOAHbIE
HCTOYHHKH»
KontponsHas padora Ne2 «Kuciaopoacoaep:xaime opranndeckue
COeJIMHEeHHUs] M MX HAXO0K/AeHHEe B KUBOH NMPHUPOAE»

HToroBasi koHTpoJibHAs padoTa No3 mo opraHnyeckoil XuMuu

11 KonTtponsHast padota Ne 1 «CTpoeHune BemecTBay
HroroBasi koHTposabpHas pabora Ne 2

KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbBI

10 KJIACC
KonTtpoJubHas padora B 10 kinacce Nel o teme «Yrj1eBogopoabl U HX NPUPOJIHbIE HCTOYHUKH
Bapwnanr 1
1.0Onpenenure yraeBoaopo, JUIIHUI B TAHHOM PATY:
a) C7Hs 6) CeHe B) CgHio r) CsHe
2. T'omosoroM neHTaHa MOKET ObITh:
a) CaHsg 6) CoHs B) CeHs r) C7H12
3. TpeTuuHbIil aTOM yriepoaa UMEETCsl B MOJIEKYJIE:
a) aTaHa 0) 2,2-TMMeTHIIIIpoIiaHa B)2-METHJIIPOIIaHa T') MpoTaHa
4.Yxaxure GopMyny, KOTOpas MOKET COOTBETCTBOBATh IMEHOBOMY YIJIEBOJAOPOY:
a) CoHe 6) CsHu4 B) C12H2e r) CeHe
5. Ciiabbie KUCIOTHBIE CBOMCTBA MIPOSIBIISIFOT:
a) aJIKaHbI 0) aJKeHbI B) QJIKUHBI I') apeHbI
6.L{uc-mpanc-u30Mephbl UMEET:
a) 3TCH 0) meHTeH-2 B)2-METHIIIICHTEH-2 I') MeHTeH-1

7. JlonuimmTe ypaBHEHNUE PEaKIUK U OTIPENICIIUTE € THII:
CoHls---CHs + Br2
a) oOMeH 0) mpucoeIMHEHNE B) TIOJIIMEPHU3AIIUS T') 3aMelleHue
8. ATOMBI yrinepoja B SP-TUOPUIHOM COCTOSHUH COIEPKATCS B MOJIEKYJIe
a) apeHOB 0) alKMHOB B) aJIbJICTHIOB T) aJKaHOB
9. [IpoMBIIIIIEHHBIM POIECCOM MEPEPAOOTKH KAMEHHOTO YIJIS SIBISIETCS:
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a) pekTudukanus 0) 2IeKTpoIU3 B) KOKCOBaHHUE I') KPEKUHT

10.13 7,8r 6enzouna mosrydeHo 8,6 1T HUTpoOeH30a. BeIxo 1 mpoayKTa peakiuy COCTaBII:

a) 70% 0) 65% B) 80% r) 78%.
11. OcymiecTBuTe MpEBPALLEHUS, YKAKUTE YCIOBUS UX IIPOBEIECHUS U HA30BUTE MIPOIYKThI PEAKIIUU:
— —> CHs CHeBr CH3-CH3 CHz2=CH:
Bapuanr 2
1.0npenenute yriieBoAOPO/I, JIUIIHAN B TAHHOM PSTY:
a) CsHs 06) CgHio B)CeHs r) C7Hs
2. 'oM0JIOTOM TTEHTaHa MOXKET OBITh:
a) C7H12 0)CeéHse B) CoHs r) C3Hg
3. TpeTtuunslif aTOM yriaepojia UMeeTCs B MOJIEKYJIE:
a) npomnaHa 0 2-MeTuinponaHa B) ) 2,2-auMeTuinponaHa I) 9TaHa

4.Yxaxwure GopMyIiy, KOTOpasi MO)KET COOTBETCTBOBATH IMEHOBOMY YTJIEBOIOPOY:
a) CgHu 6) CoHs B)CeH 1) 6 C12Ho26
5. Cnabble KUCIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) aJKeHbl 0) aKaHbl B) apeHbI I') aJIKUHBI
6.{uc-mpanc-n30Mepbl UMeeT:
a) meHTeH-2  0) 3TEH B) MEHTEH- IT) 2-METUIINEHTEH-2
7. JlonuinTe ypaBHEHUE PEAKIIUU U OTIPEIETUTE €€ THII:
Cotls---CHs + Br
a mpucoenuHeHue 0) ) oOMeH B) 3aMEIIIEHUE T) TIOJUMEPHU3ALIHS
8. AToMBI yriepoja B SP-TUOPUIHOM COCTOSTHUH COJEPKATCS B MOJICKYJIe
a) AIKHHOB 0) apeHOB B) aJKAaHOB T') aJIbJICTUIOB
9. I[IpoMbIILIIEHHBIM TPOLIECCOM NEPEePabOTKHU KaMEHHOTO YIS SBIISETCS:
a) KPEKUHT 0) KOKCOBaHUE  B) JIEKTPOJIH3 ') peKTHUhUKAIHSA

10.13 7,8r 6en3oina nony4yeno 8,61r Hutpobensomna. Beixo mpoaykra peakiiuyd COCTaBHIL:

a) 65 % 6) 70% B) 78% r) 80%.
11 OCYH_ICCTBI/ITC MMpEeBpallCHUsA, YKAXKUTEC YCIIOBHUA UX NTPOBCACHUSA U HA30BUTC IIPOAYKTHI pCAKIIUN:
— —> CHs; —BHsBr  CHsCHs CH2= CH

KonTpoabHnas pabora B 10 kiacce Ne2 nmo teme «Kucinopoacoaepskamue opraHu4ecKue COeJHHEHUsI M X HAXO0KACHHEe B JKHBOM NPHUpoae»
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Bapmuanr 1

1.Ykaxure popMyIly peienbHOTO OJJHOATOMHOTO CIIUPTA:
a) CsHgO2 6) CsH12O B) CoHsO2 1) C3HeO.
2. Kakoe BelecTBO HE COEPKUT KapOOHWIBHOM TPYIIIIBL:
a) MypaBbHHAsA KUCIOTAa  0) popManmbAerul  B) 3TAHOJI I') YKCYCHBII aJIbJETUI.
CocraBbTe /17151 HETO MEKKJIACCOBBIN M30MEP U HA30BUTE €TO.
3. JlonummuTe peakiuio U yKaKuTe e€ Ha3BaHHE:

CH=CH + Hzo__ HgSO4, KUCIIOTA__

a) peakiusi Baruepa  0) peaknus 3enuHckoro  B) peakius KydepoB 1) peakuus Bropia.

4. Kakoe BemiecTBO Ja€T peakiuio «cepeOpstHoToy» 3epkana? Hanmummure 3Ty peaxiuio:
a) PTaHaJb 0) otaHos  B) GEHON  T) YKCYCHasl KUCJIOTA.

5. CocrtaBbTe (OPMYITBI BEIIECTB MO HA3BAHUIO:
a) 4-MeTunreKcaHon-2  0) 3-3TWI(EHOT  B) STWIMETHJIKETOH T) 3-METHIINCHTAHAIIb.

Jlyig BelecTBa B) COCTaBbTE M30MEPHI U HA30BUTE HX.

6. Kakue 13 mepeunciieHHBIX BEIIECTB PEarnpyIOT ¢ dTaHAJIeM: MypaBbHHAs KHUCJIOTA, BOJIOPO/I, IIMAHOBOIO PO, MarHuii, opom, ruapokcu meau(11)?
CocTaBbTe ypaBHEHUS 3TUX PEAKIIUH.

7.Kaxoit 00b€M Bogopoa (H.y.) BelenuTbes npu B3aumoieictsuu 200r 40% pactBopa 3TaHoNIa ¢ HATPUEM?
Bapuant 2

1.OcymecTBUTE LENOYKY MPEBPALIEHUNA. YKaKUTE YCIOBUS POTEKAHUSI PEAKIIUI U Ha30BUTE MOJYyYEHHBIE BEIIECTBA.

CH2>=CH; —» CH3-CH:0OH — CH3-COH — CH3-COOH — CH:CI-COOH — CH:CI-COOCH3

2.Ilpu cropaHuM OpraHMYECKOro BelecTBa Maccoit 6,9r obpazoBanock 13,2r yriekucnoro rasa u 8,1r Boapl. [IMOTHOCTE 3TOro BeliecTBa MO BO3IYXY
1,59. Onpenenute MOJIEKYISPHYIO (OPMYITy BELIECTBA, HAIIMIIUTE CTPYKTYpHBIE (POPMYIIBI BO3MOMKHBIX H30MEPOB.
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3. JlaHBI BEIIECTBA:

a) CHs-COOH 0) CsHs-COOH B) CH3-CH=CH-COOH r) C2Hs-COOH
1) (C2Hs-COO0),Ca e) C17H33-COOH xk) H-COOCHs 3) CH3-COOC3H?
u) C17H3s-COOH k) CH.CI-COOH

--Haliure MexXKiaccoBblii H30Mep BelecTBY I. HazoBuTe 3TH BemiecTBa o CUCTEMATHYECKOW U TPUBHAIILHOM HOMEHKJIAType

-- [lonmyuuTe BemecTBO a U3 ATaHaNd. Hanumure ypaBHEHHE peaklyu.

-- Hanmmure ypaBHEHHE peakiivy BelecTBa 0 ¢ THIPOKCUIOM KaJIusl.

--Hanumwure ypaBHeHHE peakuuu oOpa30BaHMs CIOKHOTO 3(pHUpa W3 TIULEPUHA U TPEX MOJEKYN KUCIOoThl M. Kakoe arperaTHoe COCTOSIHHE UMEET
TAHHBIHN Xup?

-- Hannmmre ypaBHeHMe ruipoJin3a BelecTsa 3. Ha3oBuUTe MpoyKThl peaKum.

Hrorosasi koHTpobHas padora B 10 kiracce Ne3 no opranuveckoit xumuu 3a 10 kiace

1. CocraBbTe opMyIbl BElIECTB MO Ha3BaHUIO. K BellecTBy QUATUIIOBBIN 2Gup Hanumure 2 u3oMepa u 2 romosora. HazoBurte ux.

a) 2,3-nuMeTII-3-XJI0PIICHTaH, 1) STUJIOBBIHN 3PP YKCYCHOM KHUCIOTHI
0) XJIOPIUKIIOOYyTaH, €) 4-aMHUHOBaJIepraHOBask KUCIIOTa
B) METHJIOEH30.1 (TOJTYOJT), K) TIPOTTUIIAMUH

T') IUATUIIOBBIN duUp

2. OcylecTBUTE NPEBPALIECHUS U YKAKUTE YCIOBHS UX IPOTEKAHHS.
CoHsOH — C2HsCOH — CH3COOH— CH,CI-COOH — NH>-CH>-COOH— NH,-CH»-COONa

3. I[Ipu 6pomupoBanuu 4,6 r Todyosia B MPUCYTCTBUH KaTan3aropa ObLIo mosydeHo 5,3 ¢ 4-OGpomToiryona. OnpenennTe MacCoBYIO JOJIO
BBIXOJIa YKA3aHHOTO IpoAyKTa peakuuu. Kakoil n3oMep OpOoMTOIIyoa MOKET TaKKe MOJIYUYUTHCS IPU STOM (HAmHUIIUTE ero popmymny)?

11 KJIACC
KontpoJabHnas padora B 11 kinacce Ne 2 mo teme «CTpoeHue BemecTsa»

Yacmo 1
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1. Ilapa snemenmos, medxncdy Komopvimu 06pazyemcs UOHHAS XUMUYECKAS CEA3b.

a) yriiepoa u cepa  0) BOJOPOJ M @30T  B) KaJIMM U KUCJIOPOJ T') KPEMHHUM U BOJOPOL

2. Haumenee nonapHoil A615emcs c6:3b:

a) C-H 0) C-Cl B) C-F r) C-Br

3.Bewecmeo, 6 MoneKyne Komopo2o Hem «NU-CEA3U».

a) STUJICH 0) OeH30I B) aMMHaK T) a30T

4. Amom yenepooa umeem cmenensb OKUCIEHUs. -3 U 8AIEHMHOCMb 4 8 cCOeOUHeHUU ¢ PopMYNouL:

a) CO2 0) CoHe B) CH3Cl r) CaC>

5. AmomHyI0 Kpucmaniuueckyro peuémxy umeem:

a) cona 0) Bos1a B) anMa3 r) napaux

6.Bewecmeo, mexcoy amomamuy KOmopo2o cyuecmayen 6000p0OHAsl CE:3b!

a) oTaH 0) ¢Topun HaTpus B) TAHOJI T') YTJIEKHUCIIBIN Ta3

7. Ipynna popmyn coedunenuil, 6 KOMOPLIX UMEEMcs MOALKO SP -2ubpuOU3ayusL:

a) CH4, CoH4, CoH2 6) NHs, CHs, H20 B) H20, CoHg, CeHe r) CsHs, BCl3, BeCls
8. Meswcoy amomamu ecmov K08anIeHMHAS C853b, 00PA308AHHAS NO OOHOPHO-AKYENIMOPHOMY MEXAHUSMY 8 MONeKYe.

a) CHsNO> 6) NHaNO2 B) CsHs r) H,0

Yacmo 2
1. Onpenenute BUJ CBSI3U U HAMMIIUTE 3JEKTPOHHBIE U Tpadudeckue Gpopmyssl BemiecTB: CoHz, Bra, KsN.

2. Hannmure peakuuio nojauMepu3alii BUHUIXJIopuaa. Onpenenure CTpyKTypHOE 3B€HO U MOJIEKYJISIPHYIO MacCy IOJIUMEPA, €CIINA CTEIICHb
noyimMepu3anuu pasHa 350.

3. Hanmmmure Bce u3omepsl Juis BemecTBa ¢ opmynoit C4He 1 Ha30BUTE HX.
Hrorosasi koHTpoabHas padora B 11 Kkiacce
Bapmuanr 1
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1. Hanumure ypaBHEHUS peakLUid, IPU MOMOLIN KOTOPHIX MOKHO OCYILECTBUTH CIEAYIOLINE IPEBPALLICHUS:

AlS3; — Al — AIClz — Al(OH)3z — AlO3

JlaiiTe XapakTepUCTHKY peakuuu Ne4 ¢ TOUKM 3pEeHUs pa3IHuHbIX Kiaccudukanuii. Beroepure OKMCIUTEIHHO -BOCCTAHOBUTEIBHBIE TPOIIECCH, B
OJIHOM M3 HUX Ha30BUTE OKUCIUTENIb U BOCCTAHOBUTENb. Y paBHEHUE PEAKIIMM OOMEHA HAITMIIUTE B MOJIEKYJIIPHOM U KpaTKON MOHHOW popmax.
Ha3oBute ucxoaHple BemecTsa U NPOAYKTHl TOM PEaKIIUH.

2. Hanmmure opMyInbl TaKUX BOJOPOIHBIX COSAMHEHUH XUMHYECKUX DJIEMEHTOB 3-TO MEPHO/a, B KOTOPBIX BOJOPO UMEET CTETIEHb OKUCIICHUS,
paBHyio + 1. BeiGepure u3 HUX (hOpMyTy BElIecTBa, KOTOpOe HanboJiee aKTUBHO pearupyeT co 1enoubto. Hanummre ypaBHEHHE 3TOH peaKiuy.
Kakue cBoiicTBa MposBISET B 3TOM Clly4ae BOJAOPOIHOE COETMHEHHUE?

3. Harmummre hopmyity Beiciiero okcuia d-371eMeHTa, PacioioKeHHOTO B 4-M niepuojie u VI rpyrmie neprondeckoil CHCTEMbI XHMUYIECKHX
aneMeHTOB. JaiiTe Ha3BaHUE BEIECTBY, ONPEICIIUTE XapakTep ero cBoicTB. Kakumu cBoricTBamMu 001a1ae€T HU3IIMK OKCHJT STOTO XUMHYECKOTO
aneMeHTa’?

4. PaccuuTaiite Maccy hochopHOI KUCIOTHI, KOTOPYIO MOKHO MOIy4uTh U3 80 T (ocdaTa KanbLus MpHU €ro B3aUMOJICHCTBUH ¢ KOHIEHTPUPOBAHHOM
CEpPHOM KUCIOTOM. MaccoBast 107151 BEIXOa KUCIOTHI COCTaBsieT 96%.

Bapuanr 2
1. Hanmumure ypaBHEHHS peaKIlHid, IPH MOMOIIH KOTOPBIX MOKHO OCYIIECTBUTH CIICIYIONINE IPEBPAICHHS:
S — S0, — S03 — H2S04— BaS04

Jaiite xapakTepucTuKy peakiuu Ne3 ¢ TOUKH 3peHHUs pa3IMuHbIX Kiaccudukanuii. Beibepure OKHCIUTeIbHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI, B
OJIHOM M3 HUX Ha30BUTE OKUCIUTENb U BOCCTAHOBUTENb. Y paBHEHUE peakliui 0OMeHa HAMIINTE B MOJICKYJIIPHOM M KpaTKON HOHHOM (opmax.
HazoBute ucxoanble BelecTBa U MPOAYKThI TOM PEaKIIHH.

2. Hanummre (bOpMy.]'II)I THAPOKCUA0B XUMHUYCCKUX 3JICMEHTOB 3-ro rnepuoaa, o6nana}oumx KHUCJIIOTHBIMH CBOMCTBaMHU. OTMeTbTe, B KaKOM
HaIIpaBJICHUU YCHUIIMBAKOTCA 3TU CBOMCTBA. [[aﬁTe 00BACHEHHUE 9TOMY SABJICHUIO.

Hanumure MOJICKYJIIPHOC U KPATKOC HOHHOC YPAaBHCHUA pCAKIIUN, XapaKTepI/Bonmeﬁ cBOIicTBa HanuboIee CHIILHOM KHUCIIOTHI U3 BLI6paHHI>IX BaMH.
3. 3Hasg (bOpMy.]'Iy BHCHIHCTO 3JICKTPOHHOI'O CJIOA aTOMa XUMHUYCCKOI'O 3JICMCHTA - 3523p3, OIIPCACIINTEC!:
a) Ha3BaHUC DJICMCHTA U €Io IIOJIOXKCHHEC B HepHOHquCKOﬁ CUCTEMC I[ . MeHz[eJIeeBa;

0) hopmyny, Ha3BaHUE U XapaKTep CBOMCTB €ro BHICIIETO OKCHUIA.
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4. Okcupa Maraust Maccoit obpaboranu pactBopoM, coaepxkautum 40 T 37% a3oTHoii kucinoTel. PaccunTaiite, kakas Macca coi 00pa3oBasiach MpH
3TOM.
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	В результате изучения химии на базовом уровне ученик 10 класса научится:
	Получит возможность научится:


