[NHOACHUTEJIBHA A 3ATIMCKA

Pabouas mporpamma nipennaznadena ais ydammxcs 10, 11 kmaccoB o011e00pa3oBaTebHOM IKOJIBI
HpeHOHaBaHHe y‘IeGHOI‘O Kypca «XuMUn» B cpe;[Hei/'I MIKOJIC OCYHICCTBIIACTCA B COOTBETCTBUH C OCHOBHBIMH HOPMAaTHBHBIMU NOKYMCHTAMU U UHCTPYKTUBHO

MCTOANYCCKHMHU MaTCpUualaMu:

v 3akon Poccuiickoit @eneparnun «O6 odbpazoBanuu B Poccuiickoit @eneparumn» ot 29.12.2012r. Ne273-D3;

v’ OenepaibHbII roCy1apCTBEHHBIH 00pa30BaTEIbHBIN CTAHIAPT CPEIHETO 00IIero 00pa3oBaHMsI, yTBEPKACHHBI NpukazoM MwuHOOpHayku Poccuu ot
17.05.2012 Ne 413 «O6 yTBepxaeHnn (heaepaabHOro TOCyIapcTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CpeqHero oomero oopasosanus» (B pen. [Ipukazos
Muno6pHayku P® ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613)

v Xumus. Paboune nmporpammel. [Ipeamernas nunus yueOnukoB O. C. T'abpuensna, WU. I. OctpoymoBa, C. A. CrmagxoBa. 10 kmacc: ydeGHOe
nocobue s obmeodpaszoBarenbHbIx opranusanuii / O. C. I'abpuensH, C. A. CnagkoB — M.: IIpocsemnienne, 2020.
v B coorBerctBuu ¢ OOIl COO MBOY «Cpennsisi obmeoOpazoBarenbHas mkona Ne3 r.Kpacnoapmericka CaparoBckoil 001acTi UMEHH JIBaXKIbI

repost Coserckoro Coroza H.M. CxomopoxoBa»

BGZ[YHH/IMI/I HACAMMU IIpcaIaracMoro Kypca saBJIsAr0TCA:

. MaTepHUaIbHOE €UHCTBO M B3aMMOCBSI3H OOBEKTOB U SIBJICHHUM MPUPO/IBI,

. B3aMMOCBS3U COCTaBa, CTPOEHUSI, CBOMCTB, MOJIYyUYECHUS U IPUMEHEHHUS BELIECTB U MAaTEPUATIOB;

. I03HABAEMOCTD BEIIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX PEAKLINM;

. BEyIIAst POJIb TEOPETHUECKUX 3HAHUMN ISl OOBSICHEHUS Y TPOTHO3UPOBAHUSI XUMHUYECKUX SIBIEHUHN, OLIEHKU UX MPAKTUUECKONW 3HAYUMOCTH;

. KOHKPETHOE XUMHUYECKOe COSTMHEHHUE TPEICTABIISIET COO0M 3B€HO B HETIPEPHIBHOM 1IETIH MPEBPAIICHUH BEIIECTB, OHO YYaCTBYET B KPYTOBOPOTE

XUMHYECKHUX 3JI€MEHTOB U XUMHUUECKOMU OBOJIIOIIMH
U IFCHCTHUYCCKAsA CBA3b MCXKY BCUICCTBAMU,

U 3aKOHBI ITPHUPO/IbL OOBEKTUBHBI U IMO3HaBa€Mbl, 3HAHUEC 3aKOHOB XMMHHU JACT BO3MOXKXHOCTE YIIPABJIATH XUMHWYCCKUMU NIPEBPAICHUAMHA BEIICCTB,
HaXOaUTh 3KOJIOTHYCCKU 0e30IacHbIe CIOCOOBI MMPOU3BOACTBA U OXPAHBI oxpyxca}omeﬁ CpCAbI OT 3arpsA3HCHUS;

U HayKa U ITpaKTUKa B3aNMOCBA3aHbI,

. pa3BUTHE XMMUYECKOH HAyKH U XUMHYECKHX BEIIECTB M MaTepHaJIOB s YAOBIECTBOPEHHS HACYIITHBIX IIOTPEOHOCTEH YeIoBeKa U 0011ecTBa, 4To
CHOCOOCTBYET PELICHUIO ITI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

B paboueii mporpamMMe npeaycMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUJIOB JICSATEIBHOCTH 00YYaeMbIX, TPEICTABICHHBIX B IPOrpaMMax JJisi HauaIbHOTO
001ero m OCHOBHOTO o0miero oopazoanusi. OmHAKO coAep)KaHWE MAaHHOW pabodeil mporpaMMbl UMEET OCOOCHHOCTH, OOYCJIOBIIEHHBIC, BO-TIEPBBIX,
MPEIMETHBIM COJICPKAHUEM U, BO-BTOPBIX, ICUXOJOTUIECKUMU BO3PACTHBIMU OCOOEHHOCTSIMH 00y4aeMBbIX.



[Tpu u3yyeHnn XUMuM, rJe BEAYIIYIO pOJib UTPAET MO3HABATEIbHAS ACATEIbHOCTh, OCHOBHBIC BU/IbI YUEOHOH EATEILHOCTH O0YJaIOUINXCsl HA YPOBHE
y4eOHBIX JIEHCTBUIN BKJIIOYAIOT YMEHHSI XapaKTepPH30BaTh, OOBACHATH, KJIACCU(UIIMPOBATh, BIAJETh METOJAMHU HAYYHOTO MO3HAHUSA, MOJIHO U TOYHO
BBIpa)KaTh CBOU MBICIH, apryMEHTHPOBATh CBOIO TOUKY 3peHHs, paboTaTh B IPyIIE, MPEACTABIATh U COOOMAaTh XUMUYECKYI0 MH(OPMALIMIO B YCTHOW H
nucbMeHHOU (hopme u Jp.

Onnoii M3 BakHEHIIMX 3amau OOy4deHHsT B CpEIHEH IIKOJE SBIAETCS MOJATOTOBKA OOYYarOMMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY
JKU3HEHHOro U mnpodeccuoHanbHoro nyrtd. OOyuaromuecs  JODKHBI — HAyYUTBCS ~ CAMOCTOSITENIBHO — CTaBUTh 1€l W ONpPEAEeNsaTh
MYTH UX JOCTHXKCHHUS, UCIIOIB30BaTh MPUOOPETEHHBIH B IIIKOJIE OIBIT ACATEIILHOCTU B PEaIbHON KU3HU, 32 paMKaMu y4eOHOTo Tpoiecca.

CornacHo 00pa3oBaTeNbHOMY CTaHNIAPTY 21A8HbLE Uelu CpeoHe20 0buje2o 00pa308aHus.

1. (dopMupoBaHuE LETOCTHOIO IPEICTABICHUS O MUPE, OCHOBAHHOI'O Ha MPUOOPETEHHBIX 3HAHUSX, YMEHUSIX U CIIOCO0aX JESTEIbHOCTH;

2. IPUOOPETEHHUE OIBITA Pa3HOOOPA3HOM AESITEIbHOCTH, OINbITA IO3HAHUS U CAMOIIO3HAHMUSI;

3. MOATOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA MHIMBUIYaJIbHOW 00pa30BaTeIbHOM Wi MPOPECCHOHAIBHOM TPACKTOPHH.

Bosnbioit BKi1ag B TOCTHIKEHUE 3TUX TENIeH cpetHero o0Iero o0pa3oBaHus BHOCHT U3yUeHUe XUMUU, KOMOpPOoe RPU38AHO 00ecneuums.

. (bopMHPOBaHUE CUCTEMbI XUMHUYECKUX 3HAHUI KaK KOMIIOHCHTA €CTECTBCHHOHAYYHON KapTHHBI MUPA;

L] Pa3sBUTUC JIMYHOCTU 06yqa}0m1/1xcs1, HUX HMHTCIICKTYAJIbHOC W HPABCTBCHHOC COBCPHICHCTBOBAHMUC, (1)OpMI/Ip0BaHI/I€ Y HUX TYMAaHHCTHUYCCKHX
OTHOIICHHUN ¥ IKOJIOTHUYECKH 11eTIeCO00Pa3HOT0 MOBEICHHS, B OBITY M TPYIOBOH JIEATEILHOCTH;

. BbIPA0OTKY y 00yyaroluxcs MOHUMaHUs 00IIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMUH, a TaKKe (OPMUPOBAHUE Y HUX OTHOLUEHUS K XUMHH
KaK BO3MOXKHOU 005acTy Oyayiiei mpakTHueCKO NesTeIbHOCTH;

. dbopMupoBaHUE YMEHHI 06€30MMacHOr0 0OpalleHus ¢ BEIIECTBAMH, UCTIOIB3YEMbIMH B TIOBCETHEBHOM JKH3HHU.

e n3ydyeHuss XMMHH B CpeIHel LIKoJIe:

. dopmMupoBaHue y 00y4aromuXxcss yMEHUS BUAETh U MOHUMATh [IEHHOCTb 00pa30BaHMsl, 3HAUMMOCTh XUMHUYECKOTO 3HAHUS [T KaXKJIOTO YeJIOBEKa,
HE3aBHCHUMO OT €ro Npo(ecCHOHaIbHON AESITENbHOCTH;

. (dopmMupoBaHUe y 00yUaromUXCsl YMEHUH pa3nudaTrh (GakThl U OLIEHKH, CPABHUBATh OLICHOUHBIE BBIBObBI, BUIETh UX CBSI3b C KPUTEPUSAMH OLIEHOK
U CBSI3b KPUTEPUEB C ONpPEIETICHHON CUCTEMON IIEHHOCTEH, (POpMyIHpoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

. dbopmupoBaHue y 00y4aroMxcs HEJIOCTHOTO MPEJCTABICHNUS O MHPE U POJIM XUMHUH B CO3/IaHUHM COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHUHBI
MUpPA; YMEHUS OOBACHATH OOBEKTHI M MPOLECCHI OKPYKAIOIIEH JEHCTBUTEIIBHOCTH — TPUPOAHOM, COLMAIbHOW, KYJIbTYPHOH, TEXHUYECKOW CPEebl, —

UCIOJIB3YA JUISl 3TOTO XMMHUYECKHUE 3HAHMUS,

. nproOpeTeHne 00yJaroIMMUCS OTbITa pa3HOOOPa3HOM e TeIbHOCTH, OIbITA TIO3HAHMS U CAMOTIO3HAHHUS;, KITFOUEBBIX HABBIKOB, UMEIOIINX
YHUBEpCAIbHOE 3HAUEHHE ISl PA3IMUHBIX BHJIOB JIEATEIBHOCTHU (HAaBBIKOB pEIIeHUs MpoOJieM, IPUHATHUS pelIeHuil, MOUCKa, aHalInu3a U 00paboTKH
uH(pOpMaIi, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB N3MEPEHUI, HABBIKOB COTPYIHUYECTBA, HABBIKOB
6e30macHOro oOpaleHus ¢ BeIeCTBaMH B TOBCETHEBHOM JKU3HU).

IleHHOCTHBIE OPUEHTHUPBI COAEPKAHUA Kypca XMMUU B CPEAHEH ILKOJE HE 3aBUCAT OT YPOBHS M3YUYCHMs U ONPENENIOTCA CHENM(PUKON XMMHMU Kak
Hayku. [ToHSITHE «1IEHHOCTH» BKJIIOUAET €AMHCTBO OOBEKTUBHOTO (CaM 00BEKT) U CYOBEKTUBHOTO (OTHOIICHHE CYOhEKTa K OOBEKTY), TOITOMY B KaueCTBE
LICHHOCTHBIX OPHEHTUPOB XUMHUYECKOrO 00pa30BaHUS BBICTYNAIOT OOBEKTHI, U3ydaeMble B Kypce XUMHUM, K KOTOPBIM Yy ydamuxcs (GopMHpYeTCs
[IEHHOCTHOE OTHoIIeHue. [Ipr 3ToM BeayIlyto poiib UTPArOT MO3HABATEIbHbIC IICHHOCTH, TaK KaK JaHHbIM y4eOHbII NpeIMeT BXOAUT B TPYIITY IPEAMETOB
IIO3HABATEJIbHOIO LIUKJIA, ITIaBHAs 1I€JIb KOTOPBIX 3aKJII0YACTCS B U3YYCHUH NIPUPOJIBIL.



OcHOBY MO3HABATEIbHBIX LICHHOCTEHW COCTABIIAIOT HAyYHbIC 3HAHMUS, Hay4YHbIC METOJIbI MO3HAHUS, a LIEHHOCTHBIE OpUEHTAIINH,
dbopmMupyemble y ydanuxcs B IpoLecce U3yueHUs] XUMUHU, TPOSIBIISIOTCS:

° B IIpU3HAHWU ICHHOCTH HAY4YHOI'O 3HAHH, €O HpaKTHlIGCKOfI SHaAYUMOCTH, JOCTOBCPHOCTHU;
U B ICHHOCTH XUMHNYCCKHX METOJOB HCCIICAOBAHUSA JKMBOM 1 HEIKMBOM IIPpUPOAELI;
° B IOHMMAaHHWU CJIO)KHOCTHU U IIPOTUBOPCYHUBOCTH CaMOT'0 IIPOLICCCA ITO3HAHUA KaK U3BCUHOI'0 CTPCMIICHUS K Uctumne.

B kauecTBe 00BEKTOB LIEHHOCTEH TPyAa U ObITa BBICTYNAIOT TBOPYECKasl CO3MJATENbHAs JEATEIbHOCTb, 310pOBBIA 00pa3 JKU3HU, a LEHHOCTHBIE
OpPHUEHTALUH COJCPKAHUA Kypca XUMHUH MOTYT PacCMaTPHUBAThCS Kak (pOPMUPOBAHHE:

. YBa)KUTEIHHOTO OTHOIICHHUS K CO3UIATEIbHON, TBOPUECKO 1eATeIbHOCTH;

MOHUMAaHUS HE0OXOJMMOCTH 3J0POBOTO 00pa3a )KHU3HWU;
. NOTpeOHOCTH B OE3YCIIOBHOM BBHITIOJIHEHUHU MTPABUJI O€30MaCHOTO UCTIONH30BAaHHUS BEIIECTB B TTOBCEAHEBHOM KU3HU,
. CO3HATEJIBLHOTO BBIOOPaA Oyayieit mpodecCHOHANBHOM e TEIbHOCTH.

Kypc xumun oOmagaer BO3MOXKHOCTSIMH Ui (POPMUpPOBAHHMS KOMMYHHUKATHBHBIX LEHHOCTEH, OCHOBY KOTOPBIX COCTAaBIJISAIOT MPOIECC OOLICHHS,
rpaMOTHas peyb.
LleHHOCTHBIE OPHEHTAIMK Kypca HaIPaBJICHbI HAa BOCIIUTAHUE y 00YJarOIIUXCS:

o IMPaBUJIbHOI'O UCIIOJIb30BAHUS XHMHYECKOH TCPMUHOJIOIHU U CUMBOJIUKH,
° HOTp€6HOCTI/I BCCTHU AHAJIOI, BBICTYIIMBATh MHCHHEC OIINIOHCHTA, Y4aCTBOBATh B IUCKYCCHHU,
o CIIOCOOHOCTH OTKPBITO BbIPpAKATh U APTYMCHTHUPOBAHO OTCTAMBATH CBOKO TOYKY 3PCHUS.

O0mas xapakTepucTHKa y4e0HOIo Kypca
XKecTtkuil TMMHUT BpeMEHHU, OTBEJICHHBIM HAa M3ydeHHE XMMHMU Ha 0a30BOM YpOBHE, U COOTBETCTBHE OOpa30BaTEIbHOMY CTaHAAPTY ONPEICIHUIN
TIIATEeNbHBINA 0TOOP COAEpIKaHUs Kypca XMMUHU, KOTOPBIHA TTO3BOJIUT:

J COXPAHUTh JOCTATOYHO LEIOCTHBIM U CUCTEMHBIN KypC XUMHUHU, KOTOPBIM (pOpMHUpOBAICS Ha MPOTSKEHUH JI€CATKOB JIET, KAK B COBETCKOH, TaK U B
POCCUICKOM ILIKOJIE;

. 0CBOOOUTH KypC OT U3JMIIHE TEOPETU3MPOBAHHOIO U CI0XKHOTO Marepuaa, 1l OTpabOTKH KOTOPOro TpeOyeTcs HeMallo BpEMEHH;

. MaKCUMaJIbHO COKPaTUTh Ty OIIMCATEIbHYIO YaCTh B COACPKAHUU y4ueOHOM JUCLUIINHBL, KoTOpast HOCHUT cyry0o YacTHBIN
XapakTep ¥ yMeCTHa, CKopee, sl NPO(UIbHBIX MIKOJ U KJIACCOB;

. BKJIIOYUTH B KypC MaTepuall, CBI3aHHbIN C TIOBCEJHEBHOM KU3HBIO YEIIOBEKA, C

Oyayuieil mpoeccuoHaIbHOM NeATENIbHOCTHIO BBITYCKHHUKA, KOTOPasi HE UIMEET SPKO BhIPAKEHHOM CBSI3U C XUMHUEH.

MeTomonornueckoii OCHOBOWM  TMOCTPOEHHS  Y4eOHOTO  COAEp)KaHUS XHMHH ISl CpPeAHEW IIKOJIbl 0a30BOrO YpOBHS SIBUJIACh udes
UHMEZPUPOBAHHO20 KyPCd, HO He eCHeCHB03HAHUA, A XUMUU.

CrpykTypa npejiaraeMoro Kypca peiaeT 1Be mpoOieMbl UHTErpalui B O0yYCHHH XUMUH.

[lepBast — 310 6HymMpunpeomemnas unmeepayus yaeOHOW TUCIUTUTMHBI «XUMUs. Viest Takoi HHTETpaIlluy TUKTYET CICAYIONIYI0 04epEIHOCTh
HU3YYCHUS pa3aCiiOB XUMHU: BHAYAJIC U3YyHACTCA OPraHnYCCKasA XUMUs, a 3aTCM —
XuMUs 0011ast. Takoe CTpyKTypupoBaHue 00yCIIOBICHO TeM, YTO 0000IICHUE COAepKaHMsI PeMEeTa MO3BOJISET Ha 3aBepIaronieM dTarne chopMUpOBaTh y
BBIIIYCKHUKOB CPEIHEH LIKOJIbI IIPEICTABICHUE O XUMUHU KaK O LIEJIOCTHOM HAyKe, I0KA3aTh €AMHCTBO €€ IIOHATUM, 3aKOHOB U TEOPUH, YHUBEPCAIIBHOCTD U
NPUMEHUMOCTh UX KaK JUISI HEOPTaHUYECKOU, TaK U JJIsi OPraHNYeCKOW XMMUH.



Bropas -
3TO MedcnpeoMemuas unmezpayus, TO3BoJAIONIas Ha 0a3e XUMHUM OOBEAUMHUTD 3HAHUS 10 (PU3MKe, OMOIOTHH, reorpaduu, SKOJIOTHH B €IUHOE TOHUMAaH
ue MPHUPOJHL, T. €. CHOPMUPOBATH LIEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY OKPY’KaloILEero Mupa.
OTO0 MO3BOJIUT CTAPILIEKIACCHUKAM OCO3HATh TO, YTO 0€3 3HaHUU M0 XMMHU BOCIIPUSTHE OKPY>KAIOIIEro MUpPa OyJIET HETIOJIIHBIM U YIIEPOHbIM, a JIO/U, He
MOJIYYMBIIME TAKUX 3HAHUM, MOT'YT CTaTh HEOCO3HAHHO OMACHBIMHU JIJISl 3TOrO MUPA, TaK KaK XUMHUYECKU HErPaMOTHOE
oOpailieHue ¢ BelllecTBaMU, MaTepraiaMu U MPOIIECCaMH IPO3UT HEMAJIBIMHU OeaMH.

Kpome 3Tux aByX BeIyLIMX MHTETPUPYIOLIUX UJIEH, KypC peau3yeT U €LIe OAHY — UHMeZpayuio XUMUYecKUX 3HaHul ¢ 2yMaAnumapHulmu
OUCYUNTUHAMU: UCTOPHUEH, TUTEPATYPOH,

MHUPOBOH Xy/IOKECTBEHHOW KYIBTYPOi. DTO, B CBOIO OYepe/ib, TIO3BOJIAET CPEICTBAMH YU4EOHOTO MpEaMeTa I0Ka3aTh POb XUMHH U B COIIMATIBHOMN cdepe
YeJIOBEUECKOH J1eATENbHOCTH, T. €. IOJTHOCTHIO COOTBETCTBOBATh UJIESIM 00Pa30BaTEIbHOIO CTAHIAPTA.

Oco0eHHOCTH coep:KaHusl 00y4eHUs] XUMHUM B CpeIHEN IIKosie 00yCIOBIEHBI CIICU(BUKON XMMHUH KaK HAYKH U MOCTABICHHBIMU IEIISIMHU.
OcHOBHBIMU IIPOOJIEMaMK XUMUH SIBIISIFOTCS] U3YUEHHME COCTaBa U CTPOEHUS BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, IOIy4EHHUE BEIIECTB C
3a/IaHHBIMU CBOWCTBAMM, HUCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX PEAKLIMI U IyTEH yIpaBIeHUs
MMHU B 1IE€JIX MOJTY4YEHUsI BELECTB, MarepuaioB, 3uepruu. [loaromy B
paboueii mporpamme Mo XMMHH HAIUIA OTPAKEHHUE OCHOBHBIE CO/IEPKATENIbHbIC JINHUU:

° ((BGHIGCTBO» — 3HAaHUA O COCTABC U CTPOCHHHU BCIICCTB, UX BaXKHCHUIIINX (1)I/I3I/I‘-I€CKI/IX U XUMHWYCCKUX CBOﬁCTBaX, OHOJIOTMYCCKOM I[CflCTBPII/I.

° «XuMuueckas pcaknuus» — 3HaAHUA 00 YCIIOBUAX, B KOTOPBIX TPOABIAKOTCA XUMHYCCKUC CBOICTBa BCIICCTB, crocobax YIIpaBJICHUSA
XUMHUYCCKUMU ITPOLCCCaMM.

° ((HpI/IMeHeHI/IC BCIICCTB» — 3HAHUA U OIIBIT HpaKTI/I‘leCKOﬁ JACATCIIBHOCTH C BCHICCTBAMHU, KOTOPBIC HanOoee qacTo
yrIOTpC6J'I$IIOTC$I B HOBCGHHGBHOfI JKU3HH, IIMPOKO UCITOJIB3YIOTCS B IIPOMBIIIIIICHHOCTH, CCJIbCKOM X03${I>'ICTBG, Ha TpaHCIIOPTE.

° «SI3BIK XUMHUMY» — CHCTEMa BAXKHEUIIIMX MOHATHUH XUMUHU U TEPMUHOB, B KOTOPbIX OHHU OIIMCBIBAKOTCA, HOMCHKIIATypa
HEOPTaHNYCCKUX BCIUICCTB, T. €. UX HA3BAHUA (B TOM YHCJIC U TpI/IBI/IaJ'IBHBIG), XHUMHUYCCKHE q)OpMy.]'IBI W YpaBHCHUS, a TAKKC ITPpaBUia nepeBoga

I/IH(l)OpMaI_[I/II/I C €CCTCCTBCHHOI'O A3bIKA HA A3BIK XUMHWH U 06paTHO.

MecTto npeagmera B y4eOHOM IJIaHe
@enepalbHbIl  TOCYIApCTBEHHBIM  00pa30BaTeNbHBIA  CTaHAApPT MpeAycMarpuBaeT U3ydyeHHE Kypca XUMUM B cpeaHel (IoJgHOM)
IIKOJIE KaK COCTaBHOM YacTH MpeaMeTHOM o0nacTi «EcTecTBeHHOHAYYHBIE TPEIMETHI».

B bazucuom yueOHOM I1aHe cpenHeit ITKOJIBI XUMHUS BKJIFOYEHA B paszzaen «Conepxanue, dbopmupyemoe
Y4aCTHHKaMU 00pazoBaTebHOro mporecca». O0yyarolrecss MOTyT BEIOpATh /ISl U3yUEHUs] WJIM UHTETPUPOBAHHBIN KypC €CTeCTBO3HAHUS, WM XHMHUIO,
Kak Ha 6a30BOM, TaK U Ha YIIIYOJIEGHHOM ypOBHE.

Pabouas mporpaMma 1o XUMHUM JUIst CPETHETO OOIEro
o0OpasoBanus Ha 0a30BOM YpPOBHE COCTaBIICHA U3 pacyeTa 4acoB, YKa3aHHBIX B bazucHOM yuyeOHOM I1aHe 00pa30BaTEIbHBIX YUPEKACHUIN oOmero
oOpa3oBanusi: o | yacy B HeZeio.

I[Inanupyemble pe3yJbTaThl 0CBOEHHS Kypca
JlesTeIbHOCTh yuuTeNsi B OOYYEHWHM XUMHUU B cpeaHed (TOJIHOHM) IIKOJe JO/DKHA OBITh HampaBlIeHa Ha JOCTIKEHHE OOYyYaroIIMMUCS
CIICAYIOIINX JIUYHOCHHBIX PE3YIbH AN 08,



. B LIEHHOCTHO-OPUEHTALIMOHHOU chepe  — ocoznanue pOCCUNCKOM IPaKJIaHCKON UJCHTUYHOCTH, aTPUOTU3MA, YyBCTBa
TOPIOCTH 38 POCCUICKYIO XUMUYECKYIO HAYKY;

. B TPYIOBOH chepe — comoeHocms K OCO3HAHHOMY BBIOOPY JanbHeIel 00pa3oBaTenbHON TPACKTOPUH WIN TPYAOBOU ESTEIbHOCTH;

. B [I03HABATEIbHOMN (KOTHUTUBHOM, MHTEIUIEKTYaJIbHOM) cdepe - ymenue yrpaBisaTh CBOCH 103HABATEIbHON NESITEIbHOCTBIO, 20MOBHOCHb U
cnocobnocms K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPAa30BaHUIO, HA MPOTSXKEHUH BCEll )KU3HU; CO3HATEIbHOE OTHOILICHHUE K HEIIPEPBIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCIIEHIHOM NnpodeccuoHanbHO U 00111eCTBEHHOM AEATEIbHOCTH;

. B chepe cOepeReHust 310pOBbsl — NpuHAmMUe U pearu3ayus NEHHOCTe  310poBoro M 0e30macHOro o0pasa >KU3HU, Henpusmue BPEIHbIX
IpUBbIUEK (KYypeHUs, yHOoTpeOJIEHHUs aJIKOroJisi, HAPKOTUKOB) HAa OCHOBE 3HAHUM O CBOMCTBAX HAPKOJIOIMUECKUX U HAPKOTUYECKUX BEILECTB.

Memanpeomemnuie pe3ynomamol 0c60eHUA 8bINYCKHUKAMU cPeOHell (NOTHOI) WKOIbL KYPCa XUMUU.
. ucnov306anue YMEHUH U HABBIKOB Pa3IMUHBIX BUJOB I103HABATEIBHON J€ATEIbHOCTH, IPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUSA (CUCTEMHO-
UH(POPMALMOHHBIA aHanu3, HaONoeHUe, H3MEpEeHHe, IPOBEACHUE HKCIEPUMEHTAa, MOAEIUPOBAHUE, UCCIE0BATENbCKasT JESITENbHOCTb) ISl U3YUYEHUS
Pa3JINYHBIX CTOPOH OKPYXKAIOLIEH JEHCTBUTEIBHOCTH;

. 6/1a0eHue OCHOBHBIMH HWHTEIICKTYyalbHBIMU OMNEpanusMu: (HOpMYIHpPOBKA THUIMOTE3bl, aHAJIU3 U CHHTE3, CPAaBHEHHE M CHCTEMAaTU3allUs,
00001IeHNEe ¥ KOHKPETU3AIIHSI, BRISIBJICHHE TPUYMHHO- CJICICTBEHHBIX CBSI3EH U TIOMCK aHAJIOTOB;
. nosuanue 0OBHEKTOB OKPYKAIOIIETO MUPa OT OOIEro Yepe3 0COOCHHOE K SAMHIUYHOMY;
. VMeHue TEeHEPUPOBATh UJIEU U OIIPENEIATh CPEACTBA, HEOOXOAMMBIE JJIsl UX pealln3ally;
. VMeHue OTIPeNIeNsITh LIeTU U 3a/1a41 JesITeIbHOCTH, BHIOMPATh CPEICTBA PeAIU3alUU LIEIH U TPUMEHSTh UX Ha MPAKTHKE;
. UCNoNb308aHuUe PA3IINYHBIX HUCTOUYHUKOB ISl TIOJMYyYEHUS XUMHUUYECKOW WHOOpMAIMM, MOHUMAaHUE 3aBUCUMOCTH COJEpKaHUs ¥ (HOPMBI

npeacTaBiIeHnss HHPOPMAIMK OT IeJiell KOMMYHHUKALlMU U aJipecarta;
. YMeHue IPOTYKTUBHO OOINAThCS W B3aMMOJEHCTBOBAThH B TIPOIECCE COBMECTHOW JESATENBbHOCTH, YYHTHIBATH MO3WIMU JPYTUX YYaCTHHKOB
NesITeIbHOCTH, 3PPEKTUBHO pa3penarb KOH(IUKTHI;

. 20MOBHOCHb U CIIOCOOHOCTB K CAMOCTOSATENIbHOM NH(OPMALIMOHHO-TTO3HABATEILHOW  JIEATEIbHOCTH, BKIIIOYasi yMEHUE OpPUEHTHUPOBAThCA B
Pa3IMYHBIX UCTOUYHMKAX MH(OpMAIMK, KPUTHYECKH OLICHUBATh U MHTEPIIPETUPOBATh HHPOPMALIHIO, TOTYyIaeMyI0 U3 pa3IMYHbIX UCTOUYHHUKOB,;
. VMeHue UCTIONb30BaTh CPEACTBA HMH(DOPMALMOHHBIX M KOMMYHUKAallMOHHBIX TexHoiorui (nanee — MWKT) B pemieHun KOTHUTHBHBIX,

KOMMYHUKATUBHBIX 1 OPraHU3allMOHHBIX 33J1a4 ¢ COOJII0IEHUEM TpeOOBaHUN H)PrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHts, MPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMAIITMOHHON OE30M1acCHOCTH;
. énadenue I3bIKOBBIMUA ~ CPEJICTBAMH, B TOM YHCIE U  S3BIKOM XHUMHH — YMEHHE SCHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pEHHUS,
MCIIOJIb30BaTh aJIeKBAaTHbBIE SI3bIKOBHIE CPE/ICTBA, B TOM UHCJIE€ U CUMBOJbHBIE (XUMUYECKUE 3HAKH, (DOPMYJIbI U YpPAaBHEHUS).
Ilpeomemmuvimu pe3ynvmamamu N3y4eHrs XMMUU Ha 6a30BOM ypOBHE Ha CTYIIEHH CpeaHero (MOJIHOT0) 001ero oopa3oBaHus sBISIOTCS:

1. B ITO3HABATENBLHOM cepe:
. 3HaHue (IOHUMaHNE) U3YUYEHHBIX TIOHATUHN, 3aKOHOB U TEOPHIA;
. YMeHue OTNCHIBATh JIEMOHCTPAIMOHHBIE W CaMOCTOSATENBHO IPOBEICHHBIC SKCIIEPUMEHTHI, WCIONB3YS IUIsl 3TOTO €CTECTBEHHBIN (PYCCKUH,
POIIHOM) SI3BIK U SI3BIK XUMHH;
. yMeHue KIaccuPUIIMPOBAaTh XUMHUYECKUE JIEMEHTBI, IIPOCTHIC M CIOKHBIC BEIIECTBA, B TOM YHCJIE W OPraHMYECKHUE COCINWHEHHS, XUMUYCCKHE
PCaKru 1o pasHbIM OCHOBAHUSM;
. YMeHue XapaKTepH30BaTh N3yYCHHBIE KJIACCHl HEOPTAaHMYECKUX U OPTaHHYECKUX COCTMHEHUH, XUMHUYCCKUE PEaKInu;



. 20MOBHOCMb TIPOBOJUTH XUMHUUECKHI SKCIIEPUMEHT, HAOJIO/IaTh 3a €ro MPOTEeKaHueM, (PUKCUPOBATH
pe3yAbTaThl CAMOCTOSITEIBHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JI€JaTh BbIBOBL;
. yMeHue GOPMYIINPOBAThH XMMHUYECKHE 3aKOHOMEPHOCTH, TIPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 AaHAJIOTUU CO CBOMCTBAMH M3YUCHH
BIX;
. NOUCK ICTOYHUKOB ~XUMHUYECKON HWHQpOpMaHMK, TMOJyuyeHHE HEOOXONMMOH WH(OpMAlUH, €€ aHAJIU3, W3TOTOBICHHUE XHMHYECKOTO
UH(GOPMAIIMOHHOTO MPOIYKTA U €ro Mpe3eHTallus;
— 611adeHue 00s3aTeIIbHBIMY CIIPAaBOYHBIMU MaTepuanamu: [lepuogndeckoit cucreMoit xumudeckux anemenToB J[. M. Menneneena, Tadnuiei
pPacTBOPUMOCTH, AIIEKTPOXUMHUYECKUM psaaoM HaIpsHKEHUI METaJIOB, PAIOM BJIEKTPOOTPULIATEIBHOCTH —
JUTSL XapaKTePUCTHKHU CTPOCHHSI, COCTaBa M CBOMCTB aTOMOB JJIEMEHTOB XUMUYECKUX 2IeMEHTOB |-V mepromoB u 00pa3oBaHHBIX WMH TIPOCTBIX H
CJIOKHBIX BEILIECTB;
— ycmanog@ieHue 3aBUCUMOCTH CBOMCTB M NMPUMEHEHHUs BAXKHEHIIMX OPraHUYECKUX COEIMHEHUH OT UX XMMHUYECKOTrO CTPOEHHs, B TOM 4YHCIIE U
00yCIIOBJIEHHBIX XapaKTEPOM 3TOTO CTPOCHHUS (TMPEACIIbHBIM WU HEMPEIETbHBIM) U HATMYUEM (YHKIIMOHAJIBHBIX TPYIII;

. Moodenupoeanue MOJIEKYIl Ba)KHEHIINX HEOPTaHUUECKUX U OPIraHUYECKUX BEILECTB;

. NOHUMAHUe XUMUYECKON KapTUHbBI MUpa KaK HEOTHEMJIEMOI YaCTH 1IEJIOCTHON HAy4YHOUH KapTUHBI MUPA;

2. B [ICHHOCTHO-OPUEHTAI[MOHHOHN c(epe — aHaIu3 U OLIEHKA [TOCIEICTBUH JUIsl OKpYKaIoLIel cpeibl ObITOBOM U MPOM3BOACTBEHHON AEATEIbHOCTH
YeJI0BEKa, CBSI3aHHOM € IPOM3BOICTBOM U MEPEPAOOTKON BAKHEHIINX XUMUYECKUX MTPOTYKTOB;

3. B TPYAOBOM coepe — npogeoenue XUMHYECKOTO 9KCIEPUMEHTA; pa36umue HaBbIKOB yueOHOIH, IIPOEKTHO-
MCCJIEZIOBATENIbCKOM, TBOPUECKON AESITENbHOCTH MPH BBIMOJIHEHUN MHAWBHUIYAJIbHOTO MIPOEKTA 110 XUMUU;

4. B c(epe 310poBOro odpasza JKU3HU — cobnodeHue paBrui 0€30MacHOro oOpaleHHs ¢ BEelIeCTBaMH, MaTeprualaMi M XUMHUYECKUMU MIPOIIECCaMH;

OKa3aHUe MePBOIl MOMOIIY MPU OTPABICHUSX, 0)KOTaX U IPYTUX TPaBMax, CBA3aHHbBIX C BEIIECTBAMH U Ja0OPATOPHBIM 000PYIOBaHUEM.
CucreMa OLEHKH IJIAHUPYEMbIX Pe3yJIbTATOB BKIIOYAET CJEAYIOIINE BUAbI U (POPMBI KOHTPOJIS:

Bunel u hopMbl KOHTpOIIS

Bunasl KOHTPOIIA - TEKYIUH, TEMAaTUYECKUN, UTOTOBBIN.
Kontposnb 3a kauecTBOM 00pa3oBaHus IIaHUPYETCS B GOpME TEMATUUECKUX U UTOTOBBIX KOHTPOJIBHBIX pa0oT, B BUJE CAMOCTOATEIbHBIX padoT,
TECTOB U 3a4eTOB. OLIEHKa pe3yabTaTOB IPOU3BOJUTCS B KOHIE Ka)K10M TEMBI.
Pesynprarel 00yueHus MpoOBEPSIIOTCS B IPOLECCE YCTHBIX U MMCbMEHHBIX OTBETOB yYaIllUXCsl, & TAKXKE MPHU BBIMOJIHEHUU UMH XUMHYECKOTO
sKcriepuMeHTa. [Ipy o1ieHKe yUUTHIBAIOTCA CIEAYIOUINE KaueCTBEHHbIE MTOKAa3aTeNId OTBETOB: -IIIyOnHa (COOTBETCTBUE H3YUYEHHBIM TEOPETHUECKUM
0000111eHUSIM); ~-OCO3HAHHOCTD (COOTBETCTBHE TPEOYEMBbIM B IIPOrpaMMe YMEHUSIM IPUMEHSTh MOTyYEeHHYI0 HH(POPMAIINIO);
- TMOJHOTA (COOTBETCTBUE 00BEMY MporpaMMbl U HH(popMauu yuyeOHuka). @OpMbl KOHTPOJIS:
- UH/IMBUIyaJIbHBIA U ()POHTATIBHBINA YCTHBIM OIPOC;
- TemaTuueckoe Tectuposanue (B popmare EI'D);
- 3a4€Thbl U CEMUHApHI;
- IIpaKTU4YecKue padoThl;
- MHJAUBUAYATBHBIN KOHTPOJb (AuddhepeHIInpoBaHHbIC KAPTOUKU-3aqaHu); ~-HHANBUAYATIbHBIC IOMAITHUE 3aaHusl (TUChbMEHHBIE U YCTHBIC);,
- TIpe3eHTalus U 3alIuTa peepaTuBHBIX, TBOPUYECKUX pabOT U MPOEKTOB;
- CaMOCTOSITEIIbHBIC pa0OTHI;
- XUMHUYECKHU TUKTAHT;



- IPOMEXKYTOUYHAs aTTecTalus B (hopMe TECTOBBIX 3a1anuii (B popmare EI'D);
-camocToATeNbHas paboTa;

- KOHTPOJIbHAs paboTa.

MertanpeameTHble pe3yJabTaThl:

1) UCTIOIb30BaHUE YMEHUI U HAaBBIKOB PA3JIMYHBIX BU/I0B MI03HABATEIbHOM NEATEIbHOCTH, IPUMEHEHHE OCHOBHBIX METO/I0B IMO3HAHUS (CUCTEMHO-
WH(POPMAITMOHHBIN aHAJIN3, MOJICIIMPOBAHKE) JIJIsl U3YYEHUS Pa3IMYHBIX CTOPOH OKPY)KAOIIEH NeCTBUTEIBHOCTH;

2) UCIOJIH30BaHUE OCHOBHBIX MHTEIUIEKTYAJIBHBIX ONepaluii: GopMyIupoBaHie THIIOTE3, aHAJIN3 U CUHTE3, CPAaBHEHUE, 0000IIeHNe, CHCTeMaTH3aI 1,
BBISIBJICHHE IPUYMHHO-CJIEICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

3) yMEHHE T€HEepUPOBATh UJIEH U ONPEILIISITh CPECTBA, HEOOXOIUMBIE I UX PeATU3aIUH;

4) yMeHHeE ONpeNeNATh LeJIU U 3aJ]auMl e TeIbHOCTH, BEIOUPATh CPEe/ICTBA pean3alliy LeIU U IPUMEHATh UX Ha IIPAKTUKE;
5) UCHOJIb30BaHHUE PA3IMUYHBIX UCTOUHUKOB JJIsl IOJIYYEHHS] XUMUYECKON MH(POPMALIUH.

IInanupyemble pe3yibTaThbl 0CBOCHHS Kypca:

*aBaTb OMPECACICHUA N3YYCHHBIX TIOHSITHI: B€HOICCTBO (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, aTOM, MOH, MOJICKYJId, KPUCTAJJIMYCCKasA PECIICTKa, BCIICCTBO, IMPOCTHIC U
CJIOKHBIC BE€IICCTBA, XHUMHYCCKas (bopMyna, OTHOCHUTCJIbHASA aTOMHAad MacCa, OTHOCHUTCIIbHAsA MOJICKYIISIpHAad MacCd, BAJICHTHOCTb, OKCHUIbI, KHCIIOTHI,
OCHOBaHUs, COJIH, aM(bOTepHOCTB, HHIUKATOop, HCpI/IO]:[I/I‘-IeCKI/Iﬁ 3aKOH, MNEpHUOAHNYCCKad CHUCTEMA, NCPUOANYCCKAA Ta6n1/1ua, MN30TOIIbI, XHUMHUYCCKasA CBA3b,
QJICKTPOOTPULATCIIBHOCTL, CTCIICHDb OKI/ICJ'ICHI/IH); XUMHYCCKad pCaKIuAa (XI/IMI/I‘leCKOC YpaBHCHHUE, TCHETUYCCKAaA CBA3b, OKUCIICHUC, BOCCTaHOBJIeHI/Ie);

*OIMCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO MTPOBEACHHBIE IKCIIEPUMEHTBI, UCIIOJIb3YS JJIsl ’TOI0 €CTECTBEHHBIN (PYCCKH, POJHOMN) SI3bIK U S3bIK
XUMUU;

*OIMUCBIBATDb U pa3jindaTb U3YUYCHHBIC KJIIACCbl HCOPTaHNMYCCKHUX COGI[HHGHI/Iﬁ, IMMPOCTHIC U CIIOKHBIC BEIICCTBA, XUMHWYCCKUC PCAKIIUU,
'KHaCCI/I(I)I/II_[I/IPOBaTB HU3YUCHHBIC 00BEKTHI U SABJICHUSA,
'Ha6J'IIOJIaTB JAEMOHCTPUPYEMBIC U CAMOCTOATEIIBHO ITPOBOAUMBIC ONIBITEI, XUMHUYCCKUC PCAKIIUHU, ITPOTCKAIOIIHE B ITPUPOJAC U B 6BITy;

*J1CJIaTh BBIBOJABI U YMO3AKIIFOUCHUSA U3 Ha6JIIOI[eHI/II>'I, HU3YUYCHHBIX XUMHWYCCKHUX 3aKOHOMCpHOCTCﬁ, IMPOTrHO3UPOBATH CBOMCTBa HCU3YUCHHBIX BCUICCTB I10
aHaAJIOTHH CO CBOMCTBAMH HN3YUYCHHBIX;

*CTPYKTYPHPOBATh U3YUYE€HHBIA MaTepual U XUMHUYECKYIO HH(OPMAIIHIO, IOTYYEHHYIO U3 APYTHX UCTOUYHUKOB;

*MOJICITUPOBATH CTPOCHHUE aTOMOB JIEMEHTOB TIEPBOTO — TPETHETO MEPUOJIOB (B paMKaxX M3y4eHHBIX MOJI0KeHUH Teopun J. Pesepdopma), crpoeHune
MPOCTEUIINX MOJIEKYIT,;

*aHAJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS AJIsl OKPYKalolel cpebl ObITOBOM M MPOU3BOJCTBEHHOMN AESITETLHOCTH YEJI0BEKa, CBI3aHHOM C IepepadoTKOiM
BEILIECTB.

*IIPOBOOUTH XUMHYCCKUN OKCIICPUMCHT,

*OKa3bIBAThH IICPBYIO IIOMOIIBb IPHU OTPABJICHUAX, OKOIraX U APYIruxX TpaBMaX, CBA3aHHBIX C BCIICCTBAMU U HaGOpaTOpHBIM OGOpy,Z[OBaHI/IeM.



KpuTepnn OlleHMBAHUA JOCTHKEHUM oﬁy'{alonmxca

OcHoBHast 3a/1a4a U KPUTEPHI OLICHKHU — OBJIAJICHUE CUCTEMOM Y4eOHBIX JeMCTBUI ¢ N3ydaeMbIM YU€OHBIM MaTepHAIIOM.

CucrteMa OLICHKHM BKIJIIOYAET B ce€0s BHYTPEHHIOI (OCYLIECTBIIAEMYIO CaMOM ILKOJION) U BHELIHIOK (OCYIIECTBIsieMas BHEIIHUMU 10 OTHOLICHUIO K IIKOJIE
ciryx0amu).

JUJ1sl OLI€HKH MCIIOJIb3YeTCsl MEPCOHU(PUIIMPOBAaHHAS HHPOPMALUS U aHOHUMHasl (HeepCcOHU(pULIMPOBAaHHAS).

[TepconnumpoBaHHOM OIIEHKE TOAJIEKAT TOIBKO METAPEAMETHBIC M TPEAMETHBIC PE3Y/IbTaThl U3 0JI0Ka «BBITYCKHUK HAYYUTCS.

O1eHKa JOCTHKEHUH pean3yeTcsl «METOJOM CIIOKEHHSI», IPU KOTOPOM (PUKCUPYETCS JOCTUKEHUE OIIOPHOIO YPOBHSI U €r0 MPEBbIILICHHE.

Jljid olileHNBaHUs UCMONb3YIOTCA: CTaHAapTU3UPOBAHHBIE TMCHbMEHHbBIE U YCTHBIE pabOThI, IPOEKTHI, IPAKTUUECKHUE pabOThI, 1abOpaTOpHbIE padbOThI, TECTHI,
3a4eThl, TBOPYECKHE pabOThI, CAMOAHAIIN3, CAMOOIICHKA, HAOMIOEHHS U TIP.

Tunel 3a7aHuil, KOTOPbIE HCHOJB3YIOTCS VIS OLEHKH JOCTH/KCHH:
1o (hopMe OTBETA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
10 YPOBHIO ITPOBEPSAEMBIX 3HAHUH, YMEHUH, CITIOCOOOB JecTBUIL: 0a30BBIN U MOBBIIIEHHBIH YPOBEHb;
10 UCIIOJIb3YEMbIM CPEACTBAaM: 33aHUs ISl IMCbMEHHOM UM YCTHOW Oecelibl, TpaKkTH4eCKHUe 3a/1aHus, 1a00paTOpHbIE padoThI;
1o (hopMe MPOBEAECHUS: ISl UHUBHIyaIbHON UIIM FPYIIIOBOM pabOTHI.

HroroBas oueHka CKJIaAbIBaeTCH U3:
HAKOIIJICHHBIX OLIEHOK (XapaKTepU3yIOT AMHAMUKY 00pa30BaTENIbHbBIX JOCTHXKEHUHN yUallluxcs);
OLIEHKH 3a CTaHJapTU3HPOBAHHBIE UTOTOBBIE PAa0OTHI (XapaKTEPU3YIOT YPOBEHb IPHUCBOCHHS CIOCOOOB 1€HCTBHIA)

BHyTpeHHI010 cCHCTeMY OLleHKHM Ha CTYIIeHH OCHOBHOI0 0011ero 00pa3oBaHus KJIacCU(PULIUPYETCs CIEAYIOINUM 00pa3oM U BKIIOYAET MPOLETYphI:
HHIMBHUAYaJbHbIe pe3yibTaTbl y4YalluXxcs - B cdepe pa3BUTHUA Yy HHUX KOMIIETEHTHOCTHBIX YMEHMHW W HABBIKOB, BBISABISIIOTCS B XOJ€ IICHXOJIOIO-
NI€1aroru4ecKoro MOHUTOPHHTa;

NnpeaMeTHbIe Pe3yJIbTaThl - PE3YJIbTaThl, TOJIY4YEHHBIE B IPOLECCE OLEHUBAHMS YUUTEISIMU IIKOJIBI HA IIPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIE Pe3yJIbTaThl - PE3YIbTaThl, [I0JIyY€HHBIE B X0/1€ a/IMUHUCTPATUBHOIO KOHTPOJISI, UTOTOBOM arTECTAllUU y4allluXcs

( KOHTpOJIbHBIE PabOTHI, MPOMEKYTOUHBIE, UTOTOBbIE, TUATHOCTHYECKUE);

BHELIKOJbHBIE Pe3yJbTaThl - PE3YyNIbTaThl OJIMMITNA], KOHKYPCOB, COPEBHOBaHU, KOH(pepeHInH U T.11.;

PEe3YJIbTaThl, OJIYYEHHBIE B XO/I€ He3aBMCHUMOM BHELIHel OLIEHKH - pe3yJIbTaThl ony4yeHHble B xoae [ A

HedopMaIH30BaHHAS OLIEHKA - TTOPT(HOIHO.



Jiist onucaHust JOCTHYKEHUH 00ydaromuxcs 1neaecoo0pa3sHo yCTaHOBUTH CIIEYIOIIUE MATh YPOBHEH:

YpoBeHb JlocTHKeHMe IJIAHUPYEMBbIX Pe3yJbTATOB Ouenka (oTMeTKa)
Ba3zoBblii JEMOHCTPHUPYET OCBOCHUE YyUEOHBIX JACHCTBUI C OMOPHOI CHUCTEMON 3HAHUU B pPaMKax | «yIOBJIETBOPUTEIHHOY (unu
YPOBEHb auanazoHa (Kpyra) BbIICNEHHBIX 3anad. OBiazeHue 0a30BbIM YPOBHEM SIBIISICTCSI | OTMETKA «3», OTMETKa
AOCTHKEHU I JOCTATOYHBIM JJISl IPOAOJKEHHSI OOyUEHUs Ha CIEAYIOLIEH CTyIeHH 00pa30BaHUsl, HO HE | «3aUTEHO»).

110 MPO(PUILHOMY HAPaBJICHUIO
IoBbIlEHHBINH | YCBOCHHE OIMOPHOW CHUCTEMbl 3HAaHHH Ha YPOBHE OCO3HAHHOTO TPOU3BOJBHOTO | OLEHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHb OBJIQZICHUS] y4E€OHBIMU JACUCTBHUSIMHM, JOCTAaTOYHBIA O Kpyroszop, IIMpora (WU

n30uparenbHOCTH) UHTepecoB. Takue oOydarommuecs MOTYT OBITh BOBJICUCHBI B

IIPOEKTHYIO JESATENbHOCTD M0 MPEAMETY U COPUEHTHUPOBAHBI HA MPOJOHKEHNE 00yUeHUS

B CTapIIUX KJIaccax Mo JaHHOMY IpouiIio.
Boicokuid Bonee nonHoe (1o cpaBHEHUIO C MIPEABIAYIIMM) YCBOSHHUE OMTOPHOW CHUCTEMbI 3HAHUM HA | OIICHKAa  «OTJIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJA/ICHUS YICOHBIMH ICHCTBUSIMHU, JOCTATOUHBIN | «5»).

Kpyro3op, muporta (Wi u30UpaTebHOCTH) MHTEpecoB. Takue oOydaroniuecs MOryT

ObITh BOBIICUEHBI B MPOEKTHYIO JAEATEIbHOCTh MO MPEIMETY U COPHUEHTHPOBAHBI Ha

MIPOAOJKEHUE 00YUeHHUs B CTAapIIMX KJIaccax Mo JAHHOMY IPOQUIIIO.
IMonm:keHHBIH | OTCYTCTBHE CHCTEMaTH4Yeckoi 0a30BOI MOATOTOBKH, OOYyYaIOIIMMCS HE OCBOEHO JaXe U | «HEYIOBIETBOPUTEIBHO»
YPOBEeHb MOJIOBUHBI  IJIAHUPYEMBIX  pE3ylIbTaToB,  KOTOpble  OCBaMBaeT  OOJBUIMHCTBO | (OTMETKA «2»)

00y4aroLINXCsl, UMEIOTCSl 3HAUUTENbHbIE MPOOeNbl B 3HAHUSAX, JalibHeiiee oOyueHue

3arpyaHeHo. I[Ipu sToM oOydarommiics MOMKET BBINOJHATh OTAENIbHBIE 3aJlaHUs

MOBBIIIEHHOTO ypoBHA. JlaHHas rpymnmna oOydaromuxcst (B cpeiHeM B Xo[e OOydeHUus

coctapisitomias okono 10%) TpeOyeT crenuanbHOW IMArHOCTUKH 3aTPYIHEHHUH B

o0ydeHuu, MpoOeroB B CHUCTEME 3HAHUM M OKa3aHWU IIEeJICHANpaBIEHHON MOMOILU B

JOCTHKEHUH 0a30BOT0 YPOBHS
Hu3zkwuii HaJIMYME TOJNBKO OTIENbHBIX (parMEeHTapHBIX 3HAHUH IO TpenMeTy, NalbHeillee | OLeHKa «I0X0» (0TMeTKa «1»)
YPOBEHb oOy4yeHHe MPaKTHUYeCKH HEeBO3MOXHO. TpelyeTcs crenuanbHas MOMOIIb HE TOJBKO IO

yu4eOHOMY MpeAMeTy, HO W MO0 (HOPMUPOBAHUIO MOTHBAIIMU K OOYYEHHUIO, PA3BUTHUIO
WHTEpeca K M3y4aeMol MpeIMETHON 00JIacTH, MOHUMAHWIO 3HAYMMOCTH TpeAMETa IS
YKU3HU U JIp.

9

XapakTepucTuka nu(ppoBoii oieHKH (0TMETKH)

«5» («OTJHYHO») — YPOBEHb BBINOJHEHUS TPEOOBAaHMH 3HAUUTEIBHO BBILIE YJOBIETBOPUTEIBHOIO: OTCYTCTBHE OIIMOOK KaK IO TEKYyIIEMY, TaK W IO
npeapAyIeMy yueOHOMY MaTepualy; He 60Jiee OTHOTO Hel0YeTa; JJIOTUYHOCTh U MOJTHOTA U3JI0KEHUSI.
«4» («X0po1I0») — YPOBEHb BBIIIOJHEHUS TPEOOBAHHM BBIIIE YIOBJIECTBOPUTEIBHOIO: CIOIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa, MOJHOTA U JIOTHYHOCTh
PacKpbITHS BOMPOCA; CAMOCTOSTENIBHOCTh CYXJIEHHUH, OTpa)keHHE CBOET0 OTHOIICHUS K Mpeamery obcyxkaeHus. Hamumume omubox u
KOJIMYECTBEHHOM BBIPa)KEHHUH 10 OTJEJIBbHBIM IIPEIMETaM OTPa)kaeTCsl B JIOKAJIbHBIX aKTaxX O TEKYILIeH U UTOroBoi (pyOekHOM) arTecTaluu 00ydaromuxcs.

HEOOYCTOB B



«3» («y10BJIETBOPUTEJIBHO») — JOCTAaTOYHBII MUHHMAJbHBI YPOBEHb BBIIIOJHEHUS TPEOOBAHUMU, MPEIBSBISEMBIX K KOHKPETHOW paboTe, OTIeNIbHBIC
HapyLIEeHUs JOTMKM M3JIOKEHUSI MaTepualla; HEeloJIHOTa PacKpbITHs Bonpoca. Hanuuue ommOOK M HEAO0YETOB MO OTAEIbHBIM NPEIMETaM B KOJIMYECTBEHHOM
BBIPQKEHUM OTPAXKAETCsl B JIOKAJIBHBIX aKTaxX O TEKYLIEH U UTOroBOM (pyOekHOI) aTTecTaluy 00y4JarouXcs.

«2» («MJI0X0») — YpPOBEHb BBINOJIHEHUS TPeOOBAHUI HIDKE YIOBIETBOPUTEIHHOIO: HApPYIIEHUE JIOTUKU; HEMOJIHOTA, HEPACKPBITOCTH OOCYXIaeMOTro
BOIIPOCA, OTCYTCTBHE apryMEHTAalMW JIMOO OMIMOOYHOCTh €€ OCHOBHBIX MNoJokeHWi. Hamnume ommOOK M HEJOYETOB MO OTACIHBHBIM IpEIMETaM B
KOJIMYECTBEHHOM BBIPaKEHUH OTPAXKACTCsI B JIOKAJIbHBIX aKTaX O TEKYIIeW U UTOroBo (pyOexHOI) 00 arrecTanuy 00y4aromuxcs.
KoHTpo/IbHO-U3MepUTe/IbHbIe MaTepHuaJibl IMpPEeIHA3HAYCHbI JJIs MPOBEPKH YPOBHS YCBOEHHUS Y4eOHOTrO Marepuana Ha OCHOBAaHHUM 00pa30BaTeIbHOTO
MHUHMMYMa CcOZiepKaHMsi 00pa30BaHus U TPEOOBAaHUN K YPOBHIO ITOJIOTOBKHU BBIITYCKHUKOB IIKOJ. OHM COCTaBIE€Hbl HA OCHOBE MHOTIOJIETHEH Ie1aroruyeckon
IIPAKTUKYU C YUETOM Pa3IMUHBbIX METOAUYECKHUX Pa3padOTOK.

ITo Bcem mmaBam Kypca M MX paszjeiaM Mpeajaraercs TeKyIIUid W TeMaTW4eCKHi KOHTPOJb 3HAHWUH W YMEHUH B (OpME XUMHUYECKUX AMKTAHTOB U TECTOB,
CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX paboT. 3ajaHust 000MX BApUAHTOB pabOT CXOAHBI 110 COACPKAHUIO U XapaKTEPy BHIMNOIHIAEMbIX yUEOHBIX 1eHCTBUM.

st opranuzanuu 3hPexTuBHON pabOTHI BCETO Kilacca ¢ Y4€TOM MHAMBUIYaJIbHBIX CIIOCOOHOCTEH KaXKIO0TO ydallerocs B psje paboT, BXOAAIIUX B Mocodue,
IIPEJCTABJICHBI 3a/1aHNS PA3IMUHBIX YPOBHEH CI0KHOCTH.

HezamernmbiM IIOMOIIHUKOM II€aarora B KOHTPOJIC 3HAHUHN SBJISIOTCS 3aJaHusd B q)opMe TecTa. VX MOXKHO HCHOIL30BaTh Ha Pa3sHbIX STalax yT-IC6HOFO
mponecca:

IIPU U3y4SHUH HOBOTO MaTepHala,
Ha JTare 3aKperyIeHHs] U3y4eHHOTO MaTepuarna;
Ha ypokax 0000LIaloIIero MoBTOPEHHUS;
IPU TEKYILIEM U TeMAaTUYECKOM KOHTPOJIE 3HAHHI, yMEHUN 1 HABBIKOB yUaIlIUXCS;
MIPH TIOJITOTOBKE YYaIIMXCs K 9K3aMEHaM KaK B YCTHOM, TaK M B TUCbMEHHOM (opme, ocobeHHo B popme EI'D.
Jlnis ka0 TeMbl U ee pa3fesioB MPeJIoKEeHbI TECTOBbIE 3aJjaHMs Pa3HOTO YPOBHS CIOXKHOCTU B JABYX BapHaHTaX, pacCuMTaHHbIe Ha 15—35 MHUH Wid Ha

LETBIA YPOK. [[71s1 BEICTaBICHUS OIICHKHU MPEIIaracTcsl UCIOJIb30BaTh CIEAYIONIYIO MPOIICHTHYIO IIKATY:
35% BBINOTHEHHBIX 3aJaHUHA — OIIEHKA «2»;

36—61 % — omenka «3»;
62—85% — oreHka «4»;
86—100% — omenka «5».

B 3aBucuMoOCTH OT pe3ynbTaToB BHIOIHEHUS paOOTHl YUUTEIb MOXKET BHOCUTD B IIPEAJIOKECHHYIO CUCTEMY OLICHUBAaHUS KOPPEKTHUBBI, TOCKOJIKY OCHOBHAS 11€JTh
KOHTPOJISl B JAHHOM CJIy4ae — He COOCTBEHHO BBICTABJICHUE OIIEHKH, a ONPEeAe/IEHUE YPOBHS YCBOCHHUSI yUalUMUCS Y4eOHOro MaTeprasa U HalpaBieHUu
nanpHeimeil paboThl Hajl MOBBIIEHUEM KayecTBa 3HAHUM

3amanne nop mudpoit 1 onennBaercs 3 6amtamu; o udpoit 2 — 5 6annamu; mox uudpoi 3-8 Gamuramu. 3agaHus, OTMEUCHHbBIE *, — /I HHAUBUIYaJIbHOTO
BBITIOJTHEHHUS.

Ecnu He yka3zaHO MHOE, KaX/Iblii OTBET YaCTEH OLICHUBAETCS:
yactu A — 2 Oajiamu;
yactu B — 4 Gannamuy;
gactd C — 6 OaymaMu.
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Onnako He BCe yyalluecs MPHUCTYMaT K 3agaHusaM dacTu C u Tem OoJiee BBIMONHAIOT UX MOJHOCTHIO. UTOOBI MOBBICUTH MOJIOKHUTEIBHYI0 MOTHUBAIIHIO K
BBITNIOJTHEHUIO 331aHui yacTu C, yuuTeab MOXKET OObsIBUTH O BBICTABJICHHUH I10 pe3yjbTaTaM TecTa JBYX OILEHOK: MepBOl — 3a yacTu A u B, a Bropoii — 3a
gacTb C — ¢ UCIIOJIb30BAaHUEM IIPOLIEHTHOM 1IKAJIbl OLIEHKH 3HAHUM.
Bonpock! 1uig Bcex BUOB KOHTPOJISl 3HAHUM COCTaBIIEHBI TAKUM 00pa30M, YTOOBI MEaror ¢ WX MOMOIIbI0 MOT BBISIBUTH 3HAHMSI YUYAIIMXCS 10 BCEM Y3JIOBBIM
BOIPOCAM IVIaBBI M pa3jieia Kak Ha 0a30BOM ypOBHE, Iie HEOOXOAWMO TOJBKO BOCIIPOM3BEIACHUE Y4eOHOTO Marepuania, TaKk U Ha yCIO)KHEHHOM YPOBHE, IJie
TpebyeTcs yMEeHHUEe aHAIU3UPOBATh U CPABHUBATH JAHHbIE, IPUMEHSSI TBOPUECKHUE CIIOCOOHOCTH.
Bce o0yuatomiyie BUabpl KOHTPOJIS PEAIIONAraloT KOJUIEKTUBHYIO JeSTeIbHOCTh YUaluXcs IN00 B mape, JIM00 B TPYIIIE U CAMOIPOBEPKY.
[Ipu moAroroBke K KOHTPOJIBHBIM paboTaM HeoOXO0OuMO OOpaTUTh BHHMaHUE Ha 3aJlaHusl YpPOKOB 00o0OIIaroero nopropeHusi. B atom ciiydae ywamiuecs B
COOTBETCTBHM CO CBOUMHU CIIOCOOHOCTSAMHU ONPEAEISAIOT i ce0sl 3a/1aHusl, KOTOPbIE MOTYT BBIIIOJIHUTD.
PacueTHple 3a7a4y pa3MTUYHBIX THUIIOB M YPOBHEW CIIOHOCTH IMPEACTABICHBI B MOCOOMHM OJIOKAMH, a TAK)Ke BKJIIOYEHBI B pa3HbIC BHUJBI KOHTPOJS 3HAHUIL.
Yuutens MOXET IO KEJIaHWIO0 BKIIIOYATh MX KaK JOMOJHUTENbHOE 3aJaHue B JII000I BUJl KOHTPOJIS WIM Ipeyiararh y4aluMcsl OTAeIbHbIe CaMOCTOSTEIbHbIC
paboThI 1O PEeIICHHIO MOJO0HBIX 3a/1a4.
IIpoBeneHue XMuMHYECKOT0 JUKTAHTA

3ananus 1 000MX BapUAaHTOB KPATKO 3allMCHIBAIOTCS HA JIMLIEBOM CTOPOHE JOCKH WM Ha KOJOTPAHCIIApaHTE; OTBEThI HA BOIIPOCHI XKEJIATEeIbHO HAalKUCaTh Ha
00paTHOM CTOPOHE TOCKU WM TAaK)Ke Ha KOIOTPAHCHapaHTe. Y YUTENb 3a4UTHIBACT COJIEpPKaHUE BOMPOCA, YUAIUECs 3allMChIBAIOT OTBET B TETPAISX.
[lo okoOHUaHUM TUKTAHTa IPOBOJUTCS CaMOIIPOBEPKA:

OLIMOOK HET — OLIEHKA «5»;

JonyieHsl 1—2 ommoku — «4»;

JOMYIIEHbI 3 OMMNOKN — «3».
B 3aBucHMOCTH OT CTENEHH NMOATOTOBIEHHOCTH YUYAIIUXCSl YUUTEIh MOXKET U3MEHUTh KPUTEPUI OLIEHKH paboT B MOJIb3Y YUYEHHUKA.

IIpoBenenne camocTosiTeIbHON PadoTHI

CamocrosiTenbHas padoTa mpeanoaaraeT Ju0o MapHyro, JU00 rpynnoByr0 GopMy padOThl M 1a€T BOZMOXXHOCTH JIyUIlle OTPaOb0TaTh U3ydaeMble BOMPOCHI MO/
KOHTPOJIEM YYHTENsS U B XOJIe CAMOCTOSITEIbHOM NeATeNbHOCTH (Ui oOyuaromiel paboThl) JuOO0 Jydlle MOArOTOBUTHCA K KOHTPOJIBHON paboTe, KOTOPYIO
MIPEJCTOUT BBIMOJIHATH HA CIEAYIOMEM ypoke (s oboOmaromeid paboTsl). 3agaHusl BHIMOJIHSAIOTCS B Tape (Tpymre), 9To MO3BOJISET SKOHOMUTH BpeMs Ha
otBeT. OTaenpHbIe 3a1aHus (1101 3HAKOM *) ydaluecs BBITOJHIIOT CaMOCTOSTENbHO. i1 KOHTPOJIS yJalIuMcs MPEeI0CTaBIsAETCs BO3SMOKHOCTh CBEPUThH CBOU
OTBETHI C ATAJIOHAMH, KOTOpbIE OYyT TaHbl YYUTEJIEM 110 OKOHYAHUU PabOTHI.

OueHka NpakKTHYeCKUX YMEHHI yyalmxest

Yunrenn JOJDKCH YYHUTHIBATh!:

- IPaBUIILHOCTH OIPEIENICHHS LIEJIU OIIbITa;

- CaMOCTOATENBHOCTh O00pa 060pyI0BaHUS U OOBEKTOB;

- IIOCJIEIOBATEILHOCTD B BBINOJIHEHUH PaOOTHI MO 3aKJIa/IKE OIbITA;

- JIOTHYHOCTh ¥ TPAMOTHOCTH B ONIMCAHUU HAOIIOACHUI, B )OPMYITMPOBKE BHIBOJIA U3 OTIBITA.

Otmerka "S" - IPABUJIBHO OIIPEAEIICHA 1Eb OIbITA,

- CAMOCTOSITENIbHO, C HEOOXOIMMOI MOCIIe0BATEIbHOCTHIO MPOBEICHBI TO00p 000pyIOBaHUS U OOBEKTOB,
a TaKke paboTa 1o 3aKJIaJKe OIbITa;

- HAy4YHO I'PAaMOTHO, JIOTUYHO ONHMCAHbI HAOIIOACHNS U CPOPMYIMPOBAHBI BHIBOBI M3 OMBITA.

Ortmerka "4" - [IPABUJILHO OIIPEZEIICHA 1IETb OIBITA;
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- CAaMOCTOSITENILHO ITPpOBEIeHa padoTa 1o moadopy o0opynoBaHHs, 0OBEKTOB;

IPY 3aKJIaJIKE ONbITa AOIMycKatoTes 1 -2 ommoky;

- HAY4YHO I'paMOTHO, JIOTUYHO OIMHMCAaHbI Ha6JIIOI[eHI/I$I u C(bOpMy.TII/IpOBaHBI BBIBOJBI U3 OIIbITA,
- B ONMICAaHUH HAOJIIOICHUH M3 OIIBITA JIOIYCKAIOTCsI HEOOJIbIINE HETOYHOCTH

Otmerka "3" - PABWJILHO OTPEJIEJICHA 11€JIb OTBITA;

- moA00p 00OPYIOBaHUS i OOBEKTOB, a TAKKE PAOOTHI 0 3aKJIaJIKE OIBITA IIPOBECHBI C TOMOIIBIO YYHTEIS,
- IOITYCKAIOTCSl HETOYHOCTH M OIIMOKH MPU 3aKJIa/IKE OIIbITA, ONMCAaHUK HaOmoaeHui, GopMynupoBaHUH
BBIBOJIOB.

Otmerka "2" - HE OMPEJIEIIEHA CAaMOCTOSITEIBHO LIEJIb OIbITA;
- He 0TOOpaHO HYXHOE 000PYI0BAHUE;
- IOITyCKAIOTCs CYIIECTBEHHBIE OMMOKH MPH 3aKIaKe U 0OPMIICHUH OBITA.

Ouenka ymennii [IpoBoasaT Ha0/roneHust

Yunrenn JOJDKCH YYUTHIBATh!:

- IPaBUIILHOCTH MPOBECHNS HAOMIOACHUH 110 33/1aHUIO;

- YMEHUE BBIICTATH CYyIIECTBEHHBIC IPU3HAKK y HabmroqaeMoro o0bekTa (mporecca),

- JOTMYHOCTh M HAYYHYI0 IPaMOTHOCTb B 0()OpMIIEHUH pe3y/IbTaTOB HAOMIOACHUHN U B BBIBO/IAX;
- IPOBe/IEHUE HAOIIOEHHS 10 33 JIaHHIO;

Ormerka "S5" - IPABUJIBHO 10 33/1aHUI0 YUUTEINS IPOBEIEHO HAOIIOICHHE;
- BBIJICJICHBI CYIIECTBEHHBIE MPU3HAKK Y HabI0gaeMoro o0bexTa (mporecca);
- JJOTMYHO, HAYYHO I'PAMOTHO 0(OpMIIEHBI PE3YIbTaThl HAOIIOIEHUH 1 BBIBOJIBL.

Otmerka "4" - MPABWJIBHO MO 33J]aHUI0 YUYUTETISl TPOBEICHO HAOIIOIEHNUE;

- TIpY BBIJICJICHNUH CYIIECTBEHHBIX MPU3HAKOB Y HabIr0maeMoro o0beKTa (mpoiiecca) Ha3BaHbI
BTOPOCTEIICHHBIE;

- IOITyCKaeTcsl HeOpEeXKHOCTh B 0pOpMIICHUU HAOTIOICHUI U BHIBOJIOB.

OtMmerka "3" - IOTyCKAIOTCS HETOYHOCTU U 1-2 ommOKU B TPOBEICHUN HAOIIOICHUH 110 3aJJaHUI0 YIUTEIIS;
- P BBIJICJICHUH CYIIECTBEHHBIX MMPU3HAKOB Y HAOII0AaeMOTo 00beKTa (MPOoIIecca) BhIACIISIOTCS JIUIIb
HEKOTOPbIE;
- noryckatorcs omnoku (1-2) B opopmiennn HaONMOAEHUN U BHIBOJIOB.

Ormerka 2" - TOTyCKaroTcs omuoku (3-4) B mpoBeieHNN HAOMIOACHUH TI0 3aJaHUI0 YIUTEIIS,

- HEMPABWJIBHO BBIACTISIOTCS MPU3HAKK HabIr0qaeMoro o0bekTa (mporecca);

- momyckatorcs omuoku (3-4) B opopmiieHnn HabmroaeHU 1 BRIBOA0B. Dopma arTecTtanuu mo OMOJI0THH
MOXET OBbITh Pa3IMYHON: YCTHBIN SK3aMeH Mo OuieTaMm, 3amuTa pedepara, TECTUPOBAHUE, 3aLUTa
MIPOEKTA.

@opMBbI NpeacTaBIeHNs 00pa30BaTeIbHBIX Pe3yJbTATOB:
TabeNnb YCIIeBaeMOCTH T10 TIPEAMETaM (C yKazaHuEeM TPeOOBaHUM, MPEABSIBISIEMBIX K BBICTABJICHUIO OTMETOK);
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TEKCTHI UTOTOBBIX JHATHOCTHYECKUX KOHTPOJBHBIX padoT, AUKTAHTOB U T.I. M aHAJIHM3 MX BBINONHEHUs oOydarommMmcs (MH(opMmanus o6 3yieMeHTax u
YPOBHSIX IPOBEPSIEMOI0 3HAHUS — 3HAHUS, IOHUMaHUs, IPUMEHEHM s, CUCTEMaTU3aL1H);
yCTHAs! OIIEHKA YCTICHIIHOCTH PE3yNIbTaToB, (POPMYIUPOBKA MPUYMH HEYau U PEKOMEH M IO YCTPAHEHHUIO MPOOeIoB B 00YYEHHOCTH O MIPEIMETaM;
noptdo:mo;
pe3yabTaThl ICUXOJOr0-ME€AArOTHYECKUX UCCIIEOBAHUN, WILIIOCTPUPYIOIUX JTUHAMUKY Pa3BUTUS OTHEJIBHBIX MHTEJUIEKTYaJIbHBIX U JIMYHOCTHBIX Ka-
yecTB oOyyvaromierocs, Y Y/I.
KpurtepusiMu olleHUBAHUS SBIISIOTCS:
COOTBETCTBHE JOCTUTHYTHIX MPEAMETHBIX, METAIPEAMETHBIX U JIMYHOCTHBIX PE3y/IbTaTOB 00ydaroluXcsi TpeOOBAHUAM K pe3ylibTaraM OCBOEHHUs 00pa-
30BaTeNIbHOM MporpaMmbl OCHOBHOTO 0011ero oopazosanust ®PI'OC;
JMHAMUKA Pe3yJIbTaToOB MPEeIMETHON 00ydyeHHOCTH, (hopmupoBanus Y Y]I.
OneHka JOCTH)KEHUS] METapeIMETHBIX Pe3ybTaToB MoXkeT. [IpoBoxsaTcs B Xoae pa3nuuHbIxX npoueayp. OCHOBHON NpolLeaypoil HTOrOBOM OLIEHKH JOCTHXKEHUS
METaNpPeAMETHBIX PE3YNbTATOB SABJSAETCS 3alMTa UTOTOBOIO MHAUBUIYaJIbHOTO IIPOEKTa

Temarnyeckuii mjian

Ne HaumenoBaHue paszaenos (Tem) KonunuecTBo 4acoB 1o nporpamme B Tom uucne Ha
IPOBENICHHE
[TpakTuyeckux pabot
10xnacc
1 Teopusi cTpoeHHs1 OPraHUYECKUX COETNHEHMIt 4
2 YrneBonopoabl ¥ UX NPUPOAHbIE HCTOYHUKH 12
3 Kucnopon- n azorcoaepxanue opranndeckue 14 1
coeIMHEeHHUs!
4 Oprannyeckasi XuMHsi ¥ 00111eCTBO 4 1
Hroro 34 2
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HaumenoBanue pa3aesioB (Tem)

KoaunuyecTBO 4acoB mo nporpamme

B ToM unciie Ha
NnpoBeJieHne

IIpakTnuyecknx pador

1Iknacc
1 Tema 1. CTpoenue BemecTBa 15 1
2 Tema 2. XumMuueckue peakiuumn 9
3 Tema 3. BemecTBa M uX cBoiicTBa 10 1
Htoro 34 2
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COIEPXAHUE KYPCA
ba3oBblii ypoBenb. 10—11 kiaccsl
ConepxaHue Kypca XapaKTepHU3yeTcs IEJOCTHOCTBIO M CHUCTEMHOCTBIO YYeOHOrO MpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEIEHO
HEeOOJIbIIIOe, JKECTKO JIMMUTHPOBaHHOE ydeOHoe Bpems. OToOpaHHOE Juis 0a30BOTO OOyUYCHHS XUMHH COJCpPKAHUE TO3BOJIICT HM3Y4aTh €ro
u B pexxume 1 daca B Henento. B mocneaneM cirydae y 00y4aroniuxcsi MosIBUTCS BOSMOXKHOCTD He NPpOXOOUmb, d U3yiams, He 3HAKOMUmMuscs,  d
yesausams 310 conepxanne. OcoOOEHHO BaKHO 3TO Ui TE€X YYaIUXCs, KOTOPhIe HE UMEIOT BO3SMOXKHOCTH HM3Y4aTh XMMHIO Ha YIITyOJICHHOM
YpOBHE (M3-3a OTCYTCTBHSI TAKMX KIJIACCOB B IIKOJIE), HO TEM HE MEHEEe COOMPAIOTCSI CIaBaTh €AMHBINA TOCYIapCTBEHHBIN 3K3aMEH 110 XUMUH.

Kypc deTko genurcs Ha JIBE paBHBIC 110 OTBEJICHHOMY Ha MX M3y4YCHUE BPEMEHH YacTU: OPraHUYECKYI0 XUMUIO M OOIIYI0 XHUMHUIO.

CTpyKTypupOoBaHHE Kypca OpPraHMYECKOM XHMHU OIpeleNsieTcs HAeed pa3BUTUS YYalUuXCs HENPOPUIbHBIX KIIACCOB CpPEICTBAMU
yuebHoro npeameta. C Henbio YCUIICHUS POJIA JSYKIIUU B OOYYeHUH XUMHUHU BHA4yajle JAIOTCS KpPaTKUE TEOPETHUYECKHE CBEJICHHUS O CTPOCHUHU,
KJIAaCCU(UKAIINN, HOMEHKJIATYPE OPTAaHUYECKUX BEIIECTB, 0COOCHHOCTSIX PEAKIUH C UX YIACTHEM.

CdopmupoBaHHbIE TaKUM 00pa3oM TEOPETHUYECKHE 3HAHHS 3aTeM pa3BUBAIOTCS Ha (DaKTOIOTMYECKOM MarepHalie MpH PacCMOTPEHUU
KJIACCOB OPTaHMYECKHUX COCNMHEHUH. B CBOIO o4epenp Takoi IMOIXOJ MO3BOJSET U IITy0)ke M3YYWTh CaMH KIIACCHL. Tak, OCHOBHBIC MOJIOKCHUS
TEOPUH XUMHUYECKOTO CTPOCHHUSI OpraHUYeCKUX coequHeHnid A. M. ByTiepoBa 3akperuisitorest pyu U3yu4eHUH YIIIEBOJOPOIOB (AJIKAHOB, aJIKCHOB,
JIMICHOB, aJKUHOB, apEHOB) M UX NMPHUPOJHBIX MCTOYHHKOB (MIPHPOIHOTO ra3a, HehTH M KaMEHHOTO YIUISI), KHCIOPOACOIEPKAIIUX OPTaHMYECKUX
COeMHEHMH (CUPTOB, (heHoIa, abJIErHI0B, KAPOOHOBBIX KUCIIOT, CIOKHBIX A(UPOB, KUPOB U YIIEBOIOB) M a30TCOAEPKALIUX OPraHUYECKUX
COCIUHEHUN  (aMHUHOB, aMHMHOKMCIIOT, OEJIKOB U HYKJIEMHOBBIX KUCJIOT). 3aBEPIIAET KypC OPraHUYeCKOd  XUMHHM  paszfen  «XuUMHS U

KU3Hb», TOC 06yqa}01u1/1605{ 3HAKOMATCA C TaKUMH Ba>XHBIMHU B MPaKTUYCCKOM n OHOJIOTHYECKOM
OTHOLICHHUHU BCHICCTBAMU U MaTrcpuaiaMu, Kak IjaCTMacCbl 1 BOJIOKHA, (1)€pM€HTI>I, BUTAaMHWHBI, TOPMOHBI U JICKAPCTBA.
OCHOBHBIM KpUTCpUCM 0T6opa (l)aKTI/ILICCKOFO Marepuajia Kypca OpFaHI/I‘-IeCKOI\/’I XUMHNHN ABIACTCA UACA

peanu3ainyy MpPakTUKOOPUEHTUPOBAHHOTO 3HAYEHUSI 0OBEKTOB OPraHNYECKON XUMHH (COSTMHEHUN U peaKIuii).

Nnes o Benymen pojiv TEOPETUUYECKUX 3HAHUM B MPOLIECCE TTO3HAHUS MHMPA BEIIECTB U PEAKLHM cTaja OCHOBHOW U JUIi KOHCTPYUPOBAHUS
Kypca obmieit xumun. Ha ocHOBe eIMHBIX MOHSTHI, 3aKOHOB U TEOPUM XUMHUHU Y CTAPIIEKIACCHUKOB (POPMUPYETCS LIETOCTHOE MPECTABICHUE O
XMMHYECKOM HAyKe, 0 XUMHUUYECKON KapTUHE MHUPA, KAK COCTAaBHOW YaCTH €IMHOM €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

B kypce oOmeli Xxumuu BHauaje YIIyOISIOTCS W PACIIMPSAIOTCA 3HAHUS, MOJyYEHHBIE OOYJaIOMMMUCS W3 Kypca OCHOBHOM IITKOJIBI,
O CTPOGHMHU aToMa W BemiecTBa Ha ocHoBe llepuommueckoro 3akoHa u Ilepuommyeckoit cuctemsr [[. M. MenneneeBa, oOmmx CBOHCTBaxX
KJIACCOB OPTraHWYECKUX U HEOPTAaHMUECKUX COCTMHEHUN (KUCIIOT, OCHOBaHMM, aM(OTEPHBIX COCIWHEHUN) B CBETE TEOPHUH DJIIEKTPOJTUTHUECKON
nucconmainuu. Jlanee paccmarpuBaeTcsi KiaccH(DUKAM XUMHYECKUX PEaKIMi B OPraHMYECKOW M HEOpraHWYecKOl XUMHUU. 3aBepliaeT Kypc
3HAKOMCTBO CTapIIEKJIACCHUKOB C TEPCIEKTHBAMHU Pa3BUTHS XMUMHYECKOW HAyKM W XHMHUYECKOTO TPOM3BOJCTBA, C MPOOIEMaMU OXPaHbI
OKpYKAIOUIEH CPeabl OT XUMHYECKOTO 3arps3HEHUS U YTSIMU UX PELICHUS.

15



Conepxanne yueoHoro npeamera. 10 kiaacc. ba3oBblii ypoBeHb
Tema 1. Teopusi cTpoeHHs1 OPraHUYeCKUX COeAMHEHUH

[losiBieHue 1 pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipeamer opranudeckoit XuMuu. Mecto v 3Ha4YeHHE OPraHNYeCKON XUMUU B CCTEME
€CTECTBEHHBIX HayK. XUMHUYECKOE CTPOCHHUE KaK MOPSIOK COCIMHEHUS] aTOMOB B MOJIEKYJIE COTJIACHO UX BaAJICHTHOCTU. OCHOBHBIE TIOJIOKEHUS
TEOPUHU CTPOCHUSI OPraHUYECKUX COCAMHEHUN. YIIIEPOAHBIN CKEJIeT OpraHnueckoi Monekyinbl. KpaTHOCTh Xumuueckoil cBsi3u. M3zomepus u
H30MEPHI.

Haxoxnenue MOJIGKyanpHOﬁ (1)0pMy.]'ILI OpPraHu4YCCKOIo BCIICCTBA I10 €T0 IINIOTHOCTH U MAaCCOBBIM JI0JISIM 3JICMCHTOB, BXOAAIINX B €TI0 COCTAB.

Jemoncrpanuu. [lnaBnenue, oOyriiuBaHHe M FOpPEHHUE OPraHMYECKUX BellecTB. Monenu MOJEeKysl HpeAcTaBUTeNeH pasInYHbIX KIacCOoB

OPraHMYeCKUX COCTUHEHUMU.

JlaGoparopusble onbIThl. 1. OnpeaeneHne 31eMEeHTHOTO COCTaBa OPraHMYECKUX coeTMHeHUH. 2. MI3roToBiaeHne Mojenei MoIeKyi

OPraHMYECKHX COCTUHEHUH.

Tema 2. YIi1ieBoa0poaAbl U MX NPUPOAHBIE HCTOYHUKH
[IpuponHbie HCTOYHUKY YII1€eBOAOPOAOB. [IprpoaHblil v momyTHBIN HEQTAHON ra3bl, KX COCTaB U MCIOIb30BAHUE.

Anxasbl.. [oMonorndyeckuii psi npeaenabHbIX yIieBoaopooB. CucteMaTnueckas MeXayHapoaHas HOMEHKIIATypa U MPUHIMITEI 00pa30BaHUs
Ha3BaHMUU opraHmdeckux coeauHeHuil. Homenknarypa ankaHoB. M3omepus. 3akoHOMEpHOCTH M3MEHEHMsI (U3NYECKUX CBOMCTB. MeTaH M 3TaH Kak
npezcTaBuTeNn ankaHoB. CBoiicTBa (rOpeHue, peakiuy 3aMelleHns (TaJloreHUpOBaHus ), MUPOIU3, leruaprupoBanue). [Ipumenenue.

KpekuHr u nzomepusanus aakaHoB. AJKUIIbHBIE pajinKaibl. MexaHn3M cBOOOJHOPAAMKAIBHOIO rajJOreHUpPOBaHUs ajJKaHOB. [I[puMeHeHne ankaHoB.
AnkeHbl. DTWIEH Kak NPEACTaBUTENb AJKEHOB.. [omonormyeckuil psan ankeHoB. HomeHkiarypa. M3omepust yrepogHOro CKenera M IMOJIOKEHHS
KpaTHOH CBsi3U B MoJiekyJe. [lonydyenne aTuiieHa B IpOMBIIUIEHHOCTH (JeTUIpUPOBAHNE ITaHA)

B JlabopaTopuu (Jeruaparanusi 3TaHola). XMMHUYECKHE CBOMCTBAa Ha NMpUMeEpe ITHUIICHA:
peakuuu NpUcOoeMHEHUs (raJloreHUpOBaHUE, THAPUPOBAHUE, THApaTalvs, THIPOraJoreHUpOBaHUE), KaK CHOco0 MOIMyd4eHHUs (YHKIIMOHAJIbHBIX
IIPOU3BOAHBIX YIJIEBOLOPOIOB, TOPEHUS, NOIMMEpU3aLnu, okuciaeHus pactBopoM KMnO4, ITonumepusanus
STUJIEHA KaK OCHOBHOE HAIIpaBJIEHUE €ro ucnosb3oBanus. [lonmnatuner. OCHOBHBIE OHATHS XUMHUHU BBICOKOMOJIEKYIIIPHBIX coeqnHeHni. [IpuMenenne
JTUJICHA.

Anxaauensl 1 kayuyku. [loHaTue o0 ankanreHax Kak yriaeBoJAOpoJax ¢ AByMs JIBOMHBIMU CBA3SIMU. ByTajilieH U 30IpeH Kak MpeaACcTaBUTEIN

IMeHOB. Peakiy MpuCcOeTMHEHHs C yYaCTUEM CONPSDKEHHBIX JAUEHOB (OpOMHpOBaHKE, MOJTMMEPU3AINs, THAPOTaJOreHUPOBAaHHE, THIPUPOBAHUE).

[Monumepu3anus auBuHWiIa (OyraameHa-1,3) kak crmoco0 MOJMyYeHHs CHUHTETHYECKOTO Kaydyka. HaTypanbHbIi M CHHTETHYECKHH KaydyKH.

Bynkanuzanus kaydyka. Pe3una. I[lpuMmeHeHne kaydyka U pe3uHbl.

Augikunbl.. ['omonorudeckuit psaa ankuHoB. HomeHkiarypa. M3oMepusi yriiepoaHOTo CKeJleTa U MOJ0KEHHST KpaTHOM CBSI3M B MOJIEKYJIe. ALIETHIIEH Kak
NpeACcTaBUTENb aNKUHOB. [lomyueHue areTniaeHa KapOUIHBIM U METaHOBBIM CIIOcOOaMH. XMMHUYECKUE CBOMCTBA (Ha MpHUMeEpe alleTUJICHA): peakiihu
IPUCOETUHEHNs (TallOreHUpOBaHNE, THAPUPOBAHKE, TUAPATALUS, THAPOTAJIOTeHUPOBAHUE), KaK CIIOCO0 MOIyYeHHs MOJIUMEPOB M JIPYTUX IMOJIE3HBIX
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IMPOAYKTOB. FOpeHI/Ie AlCTUJICHA KaK HCTOYHUK BBICOKOTCMIICPATYPHOT'O IJIAMCHH JIA CBAPKHU U PC3KHU MCTAJLIOB. PeaKI_[I/ISI TpUMCpHU3allU alCTUIJICHA.
HpI/IMeHCHI/Ie allcTUJICHA.

Apenbl. beH3011 Kak npeacTaBuTeNlb ApoOMaTnYecKuX YIIeBOAOPOJOB. XUMUYECKHE CBOMCTBA: peaKlUK 3aMelleHus (FraJJOTeHUPOBaHUE) KaK
croco0 MOJYYECHUsT XMMHUYECKUX CPEJCTB 3aIUTHl PACTCHHN, MPUCOCTUHEHUs (TUAPUPOBAHME) KaK JOKA3aTeIbCTBO HEMPENEIbHOTO XapakTepa
Oenzona. Peakuuu ropenus, HurpoBanus. [Ipumenenue 6en3ona.

Hedts u crnocobsl ee mepepaborku. CocraB HedTn. Hedremponykrsl. Ilepepaborka nedTH: IEeperoHka u KPEKHUHT.
OxraHoBoe uucio OeH3nHa. OxpaHa OKpyXKarolled cpelpl Npu HedrenepepabOTKe W TPaHCIOPTHPOBKE HEPTENPOnLyKTOB
AnpTepHaTUBHbBIE HICTOUHUKH SHEPTUH.

Haxoxienne MoeKyisipHOH pOpMyIibl OpraHMYECKOro BeIECTBA MO MPOILYKTaM CrOpaHHsL.

JlemoHcTpanum. l'opeHue MeraHa, STWIEHa, aleTwieHa. OTHOLIEHHE MeTaHa, 3TUJIEHA, alleTUIeHa U OeH30J1a K pacTBOpaM IepMaHIaHaTa
Kanus 1 OpomHoi Bozie. [TonydeHue sTuiIeHa peakuMel Jeruaparaluy 3TaHola, alleTUiIeHa - THAPOIM30M KapOuaa Kanblus. PasnoxeHue kayuyka
IIPU HAarpeBaHWU, UCIIBITAHUE MIPOIYKTOB pa3ioKeHHs Ha HempenenbHoCTh. Komekius 06pa3ioB HeTH U HEPTETIPOLYKTOB.

JlaGoparopubie onbIThl. 3. OOHAapYy)XEHUE HENpEIeNbHbIX COCIUHEHUN B >KMIKUX HedTenpoaykrax. 4. O3HaKoMIIeHHE C KOJUJIEKLUEH
«HedTp 1 POIYKTHI €€ IepepadoTKM.

Tema 3. Kucsiopon — u a3orconepxaiue Opranu4eckue CoeIuHeHus!

Cnuptel. Knaccuduxauus, HoMeHkiarypa, u3zoMmepus cnuptoB. IloHarue o ¢QyHKIOMOHampHOW Tpymnme. MeTaHoOl M 3TaHON Kak
MIPEJCTaBUTENN MPENENbHBIX OTHOATOMHBIX CHMPTOB. XMMHUYECKHE CBOMCTBA (Ha MpUMepe METaHOJIa U 3TaHOJa): B3aUMOJIEIiCTBHE C HATPHEM Kak
CHoco0 yCTaHOBJIEHHS HaJW4Ms T'MJIPOKCOTPYIIIbI, PEAKIUi ¢ raJoreHOBOIOPOaMU KaK CHOCO0 IMOJIyYe€HUsl pacTBOPUTENEH, AeruapaTanus Kak
crnoco0 Moay4YeHus ATUIeHa. Peakiiuy ropeHusi: CnupThl Kak TomimBo. OKUCIIeHUe criupToB B anbaerul. [lonyuenue staHona (OpoKeHUEM IITIOKO3bI
U Tuiparanuen stunena). [lpuMenenne metanona u aTaHona. @U3NOIOrHYECcKOe AeMCTBUE METAHOJIA U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

OTUIICHITIUKOIbL U NIAMLOCPHUH KaK MPCACTABUTCIIN MMPEACIbHBIX MHOTOATOMHBIX CIIMPTOB. KauecTBennas pCaKknrdga Ha MHOIOAQTOMHBIC CITUPThI
" €C IPUMCHCHUE JI1 paCllO3HAaBaHUA MNIMICPUHA B COCTABE KOCMECTHYCCKUX CPCACTB. HpaKTI/I‘{CCKOC MMPUMCHCHUC 3TUJICHITIMKOJISA U TTIMICPUHA.

@enon. CtpoeHune Moinekynbsl ¢eHosa. B3anMHoe BiIUsHHE aTOMOB B MoJieKyile (eHona. XHUMHUYECKHE CBOMCTBA: B3aHMMOJICHCTBHE C HATpHEM,
THIPOKCUJIOM HaTpus, OpomHoi Bonoil. Ilomydyenune n nmpumenenue ¢enona. I[lonydyenune denona u3 xkameHHoro yris. KameHHBIH yroiab M €ro
ucnoip3oBanue. KokcoBaHne KaMEHHOTO yIiisl, BaXKHEUIINE MPOTYKThl KOKCOXUMUYECKOTO IIPOU3BOJICTBA.

Anpaeruasl. Merananb (popmanbAerua) U dTaHalb (aleTanbIeru) Kak MPeACTaBUTENU MpeAelbHbIX anbAeruaoB. [loHATHE O KeToHaX.
CgoiicTBa (peakiusi OKHCICHUS B KHCIOTY W BOCCTAaHOBIICHUSI B CITUPT, PeaKIus MOJMKOHAeHcauu (popmanbaeruaa ¢ peroiaom). KauecTBeHHbie
peakuuu Ha KapOOHWIIBHYIO Tpynmny (peakmusi «cepeOpsHoro 3epkainay, B3aumoneicTBue c¢ ruapokcuaoM menu (II)) m ux nmpumeHeHue s
oOHapy)KeHUsl MPEIeNIbHBIX albJErH/I0B B MPOMBIIUICHHBIX CTOYHBIX BOJaxX. TOKCHUYHOCTH aimbAeruioB. llomydeHue anbaeruaoB (OKHCICHHEM
cuptoB). [Ipumenenue dpopmanbaernia u aneranpiaeruaa. eHonogpopmanbaeruIHbIe MIaCTMACCHI.
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KapOoHoBbIle KHCIOTBHL. YKCyCHasi KHCIIOTa KaK IPEICTAaBUTENb IpPeIeiIbHBIX OIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. CBOMCTBa yKCYCHOM
KHUCJIOTBI: B3aMMOJICHCTBHUE C METaJJIaMU, OCHOBHBIMU OKCHUJIAMH, OCHOBAaHUSAMH M COJIIMH KakK MOATBEP)KIEHUE CXOACTBA C HEOPraHUYECKUMHU
kucnotamu. Peakuusi sTepudukanuy Kak crnocod MoixydeHus cloKHbIX 3¢upoB. [Ipumenenue ykcycHoit kuciothl. [IpencraBieHne O BBICHIMX
KapOOHOBBIX KHUCIIOTaX

Crnoxubie 3pupsl U xupbl. CroxHbIe dQUPBI KaK MPOAYKTHl B3aMMOACHCTBHS KapOOHOBBIX KHUCJIOT CO CHUPTAMU. 3HAYCHHE CIIOKHBIX
3¢upOB B MPUPOJIE U KU3HU YeloBeKa. [[pumeHeHne cioxkHbIX 23QUPOB B MUILEBOH U MapPIOMEPHOIN MPOMBIIIIEHHOCTH.

JXKups! Kak ci10XHbIe 3QUPBI NIULEPHUHA U BBICIIUX KapOOHOBBIX KHCIIOT. PacTuTenbHbIe U AKUBOTHBIE XKUPBI, UX cocTaB. PacriozHaBaHue
PacTUTEIBHBIX )KUPOB HA OCHOBAHUHU UX HEMPEEIbHOI0 Xapakrepa. [ uIponus uin oMbUIEHHE )KUPOB KaK IMPOMBIIIEHHBIN CI10CO0
MOJIy4EHHUs COJIeH BBICHIMX KapOOHOBBIX KUCIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KMCIOT. Motomue cBoiicTBa Mbuita. [Ipumenenue
KHUPOB.

VYrneBoael. Knaccudukarus yrimeBonoB. HaxoxaeHue yrieBomoB B mpupoze. [JFoko3a Kak MpencTaBUTeNbh MOHOcaxapuioB. [loHsTue o
JIBOMCTBEHHOH (DYHKIIMH OPTaHUYECKOTO COEAMHEHUS Ha MPUMEPE CBOMCTB IITIOKO3bI KaK allbJeTHAa  MHOTOATOMHOTO CIIUPTA - aJIbJIETHI0CTHPTA.
Bpokenne rroko3sl. 3HaUeHNE U TPUMEHEHUE TTI0K03bl.. Caxapo3a Kak MpeAcTaBuTeNb AucaxapuaoB. ['maponus caxapo3sl. Kpaxmai u memrtono3a
- IPEJCTaBUTENN MOIUCAXAPUIOB KaK OMOJIOTHYECKUE MOTUMEPhl. XUMUYECKHE CBOMCTBA (THIPOJIN3, KAYECTBEHHAs PEaKIIs ¢ HOIOM Ha Kpaxmal
U ee TMpUMEHEHHE /i1 OOHapyXKEHHUs Kpaxmalia B MpOAykTax mnuTaHusi). CpaBHEHHE CBOWCTB KpaxMmaja u Ieunono3bl. [Ipumenenue u
Ouonoruyeckas pojb yriaeBOIOB.

AmuHbl. MeTUIaMUH Kak MPEACTaBUTENh alu(aTHYeCKuX aMHUHOB U aHWIMH — Kak apomarndeckux. OCHOBHOCTh aMUHOB B CPaBHEHUU C
OCHOBHBIMH CBOWCTBaMHU aMMHUaka. AHWINH U €r0 CBOMCTBA (B3aMMOIECHCTBUE C CONSTHOM KUCIOTON U OpOMHO# BOM0i). B3anMHoe BiusiHUE aTOMOB
B MOJICKYJIaX OPTaHMYECKUX COeMHEHUH Ha TpuMepe anunuHa. [lonydenue anmnuna no peakuun H. H. 3ununa. [lpumenenue anmimna.

AMuHOKucH0TEL. CocTaB M HOMEHKJIATypa. [TIMIMH W alaHuH Kak MpeACTaBUTENN MPUPOAHBIX aMUHOKUCIOT. CBOMCTBA aMUHOKUCIIOT Kak
aM(pOTEepHBIX OPraHMYECKHX COCNWHEHUH (B3aMMONIEHCTBHE C MIelouaMd U KucioTamu). OCOOEHHOCTH TUCCOLMAIMA aMHUHOKHCIOT B BOJHBIX
pactBopax. bumnonspueie nonsl. OO0pa3oBanue nonmunenTunoB. llenTunnas cBsa3b. buonormueckoe 3HaueHue anbga-aMUHOKHCIOT. OO6nactu
MIPUMEHEHUSI AMUHOKHUCIIOT. AMUHOKAIIPOHOBAsI KUCJIOTA KAaK MPEICTaBUTENIb CHHTETUUECKUX AMUHOKHUCIOT. [IoHsTHE O CHHTETUYECKHX BOJIOKHaX
Ha TpUMepe KarpoHa.

benku. benku kak mpuponHsie OuononuMepbl. CocTaB M cTpoeHHE OelkoB. XHMHUYECKHE CBOMCTBA OENKOB: T'MAPOJMN3, JECHATypalus.
OOHapykeHre OETKOB MpPHU IOMOIIM KadyeCTBEHHBIX (LBETHHIX) peakuuil. [openne OenkoB. [IpeBpamieHuss OETKOB NHUINKM B OpraHU3Me.
buonornueckue GpyHKIMN OEITKOB.

I'eneTnyeckas cBs3b MEXKYy KJIacCaMU OPraHU4EeCKUX COCIUHECHU.
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JemoncTpanuu. OKucieHre cnupra B anbAeru]l. KauecTBeHHbIE peaklMM Ha MHOroaroMHble crupThl. Komnekuus «KaMeHHBIA yroiby.
Komnekuusi mpomyKToB KOKCOXMMHYECKOTO MPOM3BOACTBA. PacTBopMMOCTh (peHONa B BOAE MpHU OOBIYHOM TeMIeparype W IMpH HarpeBaHHUH.
KauectBennnie peakiuu Ha ¢eHon. Peakiusi cepeOpsHOro 3epkania aibJerHI0B W IIIOKO3bl. OKHCIEHUE albJIETHIOB U TIIOKO3bl B KHUCIOTY C
nomonibio Tunapokcuaa menu (II). Tlomydenwe cnmoxxHoro s¢upa peakunuerd stepudpukanmu. KadecTBeHHass peakius Ha Kpaxmai. Kommekmus
3(UPHBIX Mace.

B3anmMoneiicTBue aMMuaka W aHWIMHA C CONSTHOW KHUCIOTOW. Peakmust aHwimHa ¢ OpomHOM BojoW. JlOKa3aTenbCTBO HAIMYHS
(GYHKIMOHAJIBHBIX TPYII B pacTBOpax aMMHOKHUCIOT. PacTBopeHue u ocaxaenue Oenko. L[BeTHble peakuuu OenkoB. [opeHne nTuubero mnepa u
miepcTsiHOM HUTH. [lepexoabl: ATaHOI — 3TUIIEH — ATUJIEHIVIMKOJIb — ATHiIeHHUKoAT Meau (I1); aTanon — sTaHanb — 3TaHOBask KMCIIOTA.

Jlaboparopubie onbIThl. 5. CBoiicTBa 3TMIIOBOrO cnupra. 6. CBoiictBa mmuepuHa. 7. CoiictBa popmanbaeruaa. 8. CBoiicTBa yKCyCHOMN
KUCIOTHL. 9. CBolicTBa xupoB. 10. CpaBHEHUE CBOMCTB paCTBOPOB MblLJIa U CTUPAJIBHOIO mopomka. 11. CBoCTBa IITIOKO3bI.
12. CpoiictBa kpaxmaia. 13. CBoiicTBa O€NKOB.

IIpakTuyeckas padora Ne 1. Perenne skcriepuMeHTaIbHBIX 337a4 HAa Paclio3HaBaHHWE OPTaHHMYECKHUX BEIIECTB
Tema 4. Oprannyeckasi XuMHA M 001eCTBO

[ToHsATHE O TeHHOM MHXEHEPUU U OMOTEXHOJIOTHH.
buotexnonorus. buorexnonorunueckue npoueccbl. CoBpeMeHHbIe OMOTEXHOIOTUYECKHUE METO/BI 1151 O0PHOBI C 3arpsi3HEHUEM OKPYXKAIOLIeH cpenbl
I'ennas unxenepus. Knerounas nnxenepus. Kinonuponanue

[Tnactmaccel u BojokHa. [Tonumepuzaius 1 NOJMKOHAEH AU KaK CIIOCOOBI MOTyYeHHUs CUHTETUYECKHUX BBICOKOMOJIEKY/ISIPHBIX COEIMHEHHH.
[TomyueHune UCKyCCTBEHHBIX BHICOKOMOJIEKYIISIPHBIX COEAMHEHUN XUMHUUYECKOM Moin(UKaleld NpupoaHbIX MoIUMepoB. CTpOEHHE MOJIMMEPOB:
JIMHEWHOE, IIPOCTPAHCTBEHHOE, CETYaTOE.

[TonsTue o minactmaccax. TepMoruiacTUYHbIE M TEPMOPEAKTUBHBIE TOIUMEPBL. OTEIbHbIE IIPENCTABUTENHN CUHTETUYECKUX U
HCKYCCTBEHHBIX IOJMMEPOB: (PeHOIOPOPMATIbIETUIHBIE CMOJIBI, TTOTUBUHUIXJIOPUI, TEPIOH, LEIUTYTOU I, TOTUCTUPOIT

[ToHATHE O XWUMHUYECKHUX BOJIOKHAX. HarypanbHble, CHHTETMYECKHE W WCKYCCTBCHHBbIC BOJIOKHA. Kiaccupukaiuss W OTACIbHbBIC
MPEJCTaBUTENIN XMMUYECKUX BOJIOKOH: alleTarHoe (TpUAICTaTHBIN IIENK) U BHCKO3HOE, BUHHIXJIOPHIHBIC (XJIOPHH), MOJIUHUTPUIBHBIE (HUTPOH),
MoJIMaMu/IHbIe (KalpoH, HAMIOH), moaud(upHbIe (J1aBcaH).

JemoncTpanuu. Komiekus miactMacc, HCKYCCTBEHHBIX, CHHTETHUECKHX BOJIOKOH M M3JeNUi U3 HUX. PasnoxeHue nepokcuaa Bogopoja ¢
MIOMOIIBIO TIPUPOIHBIX 0OBEKTOB, COAEPKALIMX Karajasy (Cchlpoe Msico, cbipoil kaprodens). Komnekius CMC, conepxxaniux 3H3uMbL. VcnibiTanue
cpenbl pactBopa CMC wmHmukaropHod Oymaroil. Kommekmwsi BUTaMHUHHBIX TpenaparoB. VcmeiTanue cpeasl pacTBOpa acKOPOMHOBOW KHCIOTHI
WHIUKATOPHOU Oymaroii.
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JlaGoparopHblie onbITHI. 14. 3HAaKOMCTBO C 00pa3IiaMu TIACTMACC, BOJIOKOH U KayIyKOB.

IIpakTnyeckas padoraNe2. Pacio3HaBaHME [1JJaCTMACC U BOJIOKOH.

Conep:kanue kypca. 11 kinacc. ba3oBblii ypoBeHb
CrtpoeHue BemecTB

OcHoBHBIE CBC/ICHHUA O CTPOCHMHU aroMa. CTpOCHI/Ie aromMa: CoCTaB sdapa (HYKJ'IOHBI) H 3JICKTPpOHHAA o6onouka. [Tonsarue 06 m3oronax. IToHsTue o
XUMHYCCKOM JJICMCHTEC, KaK COBOKYITHOCTHU aTOMOB C OJMHAKOBBIM 34aps/10M sAApa.

IMepuonuyeckasi cucreMa XuMu4ecKux 3ieMeHToB JI. U. MeHnjae/ieeBa B cBeTe cBeTe Y4eHHsI 0 CTPOeHUHU aroMa. DU3HUeCKUil CMBICI PUHATON B
tabnuue JI. 1. MenaeneeBa CUMBOIMKH: MOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMepa Mepuoja U HoMmepa TpyIibl. [IoHATHE O BaJIGHTHBIX AIIEKTPOHAX.
OTo0pakeHre CTPOCHUS AIEKTPOHHBIX 000JI0UEK aTOMOB XUMUYECKUX 3JIEMEHTOB C MIOMOIIBIO JIEKTPOHHBIX U AJIEKTPOHHO-TpaPuuecKux Gopmyi.

OObsicHeHNE 3aKOHOMEPHOCTEH M3MEHEHHUsI CBOMCTB DIIEMEHTOB B MEPHOAAX M T'PYIIAX IMEPHOANYECKON CHCTEMBI, KaK CIIEJCTBUE MX AIIEKTPOHHOTO
CTpOEeHUS. DIIEKTPOHHbIE CEMENCTBA XUMUUECKHUX JIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3akoHa M TeOpHMU XMMHYECKOIro cTpoeHUusi HA Guiiocockoi OCHOBe: MPEANnochUIKH OTKphITUs [lepuoanyueckoro
3aKOHa M TE€OPUU XMMHMUYECKOTO CTPOEHUS OPraHMYECKHX COECIUHEHWI; pOJIb JIMYHOCTH B MCTOPUU XHMMUM; 3HAYEHHUE NPAKTUKU B CTAHOBJICHHU U
Pa3BUTHU XMMHUYECKUX TEOPUH.

HNonHasa xumMuyeckas CBA3b U HOHHbIE KPUCTAJNTIUYECCKHUE peIHéTK]/I. KarnoHbl m aHUOHBI: X 3apsAabl U KJ'IaCCI/I(i)I/IKaHI/IS{ 0 COCTaBy Ha MPOCThLIC U
CJIOKHBIC. Hpe)ICTaBI/ITeJ'II/I. [TonsTHe 00 MOHHOW XMMHUYECKOW CBs3u. MoHHas KpUCTAJUINICCKAA peméTKa n (1)I/I3I/I‘-IeCKI/Ie CBOMCTBa BCIICCTB,
O6YCJ'IOBJ'ICHHBIC OTUM CTPOCHUCM.

KoBajieHTHast XumMHuuyeckKasi CBSiI3b. ATOMHbIE M MOJIEKYJSIpHbIe KpUCTAIMYecKue PpeméTku. [loHATHE O KOBAJIEHTHOM CBS3M.
DIEeKTPOOTPHUIIATEIHLHOCTD, HETIONSIPHAs U TOJSpHAs KOBaJleHTHBIE CBsI3U. KpaTHOCTh KOBaJeHTHOHM CBS3U. MexaHuU3Mbl 00pa30BaHUs KOBaJEHTHBIX
CBsI3€i: OOMEHHBIN M JJOHOPHO- aKIeNTOPHBIN. [1oIIpHOCTH MONEKYIBI, KaK CIEACTBUE MOISIPHOCTH CBS3W U TEOMETPUU MOJEKYIbl. KpucTtammnueckue
PEMIETKU C ATUM THUIIOM CBSI3U: MOJICKYJISIpPHBIC U aTOMHBIE. DU3NYeCcKre CBOKWCTBA BEIIECTB, OOYCIOBICHHBIC TUTIOM KPUCTAJUTHYECKUX PEIIETOK.

Mertaimnyeckasi ¢Bsi3b. [[OHATHE O METAUIMYECKON CBSI3M M METAJUIMYECKUX KPUCTAUIMYECKUX pemeTkax. DU3ndecKkue CBOMCTBA METAIOB Ha
OCHOBE HX KPHUCTAJUIMYECKOTO CTpoeHus. [[puMeHeHne MeTaiioB Ha OCHOBE UX CBOMCTB. UEpHBIE U 1IBETHBIC CILIABHI.

Bonopognas xummuueckasi cBfI3b. MeEXMOJIEKY/IsIpHAas U BHYTPHUMOJIEKYJSpHas BOAOPOAHBIE CBS3H. 3HAYEHHE MEKMOJIEKYISPHBIX BOAOPOAHBIX
CBSA3€H B IIPUPOJAEC U KU3HU YEIIOBEKA.
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Monumepsl. [lonydeHne MOJIUMEPOB PEAKUMSAMHU IMOJIUMEPU3ALMUA W TOJMKOHJACHCAUHUH. BakHeWline MpeacTaBUTENM IUIaCTMAacC M BOJIOKOH, MX
MOJIYy4YEHHE, CBOMCTBA U MpUMEHEHHE. [ [oHATHE O HEOPTrAaHMYECKUX NOJIUMEPAX U UX MPEACTABUTEIH.

Jucnepcuble cucrembl. [lonsTie o aucnepcHoil (ase W AMCIIEPCHOHHON cpele. ATrperarHoe COCTOSHHE pa3Mmep dacTHll (as3bl, KaKk OCHOBA JUIs
KJIacCU(UKAIUU TUCTIEPCHBIX CUCTEM. DMYIbCUH, CYCIIEH3UH, a3pPO30JH — TPYIIbI IPyOOIUCIEPCHBIX CUCTEM, UX MPEICTaBUTENN. 307U U Telld —
IPYIIbI TOHKOAUCIIEPCHBIX CUCTEM, UX MpencTaBuTenu. [lonstue o cunepesuce v Koaryssiuu.

Hemoncmpayuu. llepnognyeckoil cucremsl xuMudeckux anemenToB Jl. M. MenaeneeBa B paznuuHbix Gopmax. Moaenb HOHHONW KPHUCTAJUINYECKOM
pEelIETKM Ha IpUMEpEe XJIOpHJAa HaTpus. MHHepalbl C 3TUM TUIOM KPHUCTAUIMYECKOM PEMETKOM: KaJbLUUT, TaJuT. Mojenn MONeKyIsspHOU
KPUCTAJUIMYECKON PEMIETKH Ha TIPUMEPE «CYXOTO JIbJIa» WM MOJA U aTOMHON KPUCTAJUTMYECKOW PEIIETKH Ha MpHMEpe aiMasa, rpaduTa Wi KBapla.
Mopnenb MonsgpHOro oobéma raza. Mojenu KpucTaJuIMYecKUX peIéToKk HEKOTOpbIX MeTauioB. Kosuiekunn o0pa3ioB pa3inyHbIX JUCIIEPCHBIX CUCTEM.
CuHepe3uc U Koarymsuusi.

Jlabopamopnuie onvimpl. KoHCTpyupOBaHUE MOJAEIM METAIIMYECKONM XHMMHUYECKOW CBsi3U. llomyueHue KOIOMJHOTO pacTBOpa KypHUHOIo Oelika,
HCCIIEIOBAHUE €r0 CBOMCTB C IOMOILIBIO JIA3epHON yKa3Ku M NpPOBEJCHHME ero JeHarypauuu. [lomydeHue sMysnbCHM PAcCTUTENBHOIO Macia M
HaOrofeHue 3a e€ paccioeHueM. [loyuenue cycreH3uu «M3BeCTKOBOTO MOJIOKa» U HaOMtofeHue 3a €€ CeJUMEeHTaIUueH.

XuMHYECKHE PC€aAKIUH

Knaccudukanusi XuMHYECKHX peakuMil. AJIIOTpONU3aMs U U30MepHU3alysl, Kak peakiuu 0e3 U3MEHEHHUs COCTaBa BEIEeCTB. AJIOTpOnus U eé
npuunHbl. Knaccudukanus peakuuil Mo pa3IudyHbIM OCHOBAHHSM: 10 YUCIY M COCTaBy PEareHTOB M IMPOAYKTOB, MO (haze, MO HUCHOIb30BAHMIO
KaTanuszaropa win pepmenTa, 1o terioBomy dpdexrty. Tepmoxumuueckne ypaBHEHUs peaKkiuil.

CxopocTh XuMHYEeCKHX peakuuid. PakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHUECKHUX pEaKLUi: IPUPOIa PEarnpyoLnX BEIIECTB, TEMIIEPATYpa,
IIOUIa/Ib UX CONPUKOCHOBEHUS pPEarupyroliMX BEIIeCTB, UX KOHIIEHTpAlMs, MPUCYTCTBHE Karaiuzaropa. llonarue o karamuze. depMeHTHI, Kak
OuoIorMYecKre Karaau3aropbl. IHTrMOUTOPHI, KaKk «aHTOHUMBD) KaTalu3aTopoB U UX 3HAYEHUE.

XuMHnuyeckoe paBHOBecHe U CHOcoObl ero cMemeHusi. Kiaccudukanus XUMUYECKUX peakIuii Mo TMpu3HaKy WX HampasieHus. [lonstue o6
00paTUMBIX peakIusiX U XuMU4eckoM paBHoBecuu. [Tpunnumn Jle-Illarense u cmocoObl cCMeleHUsT XUMHUECKOro paBHOBecus. OO1as XxapakTepucTruka
peakiuii cuHTe30B aMmMuaka U okcuia cepbi(V1) U paccMoTpeHue yeloBHid CMEIIICHHS UX PABHOBECHS Ha TIPOM3BOICTBE.

I'maposn3s. O6patumblii 1 HEOOpATUMBIN THAPOIU3bIL. [ UAPOIN3 coselt U ero TUMbL. [ MAPOIN3 OpraHuvYecKuX COEIUHEHUH B KUBBIX OPraHU3MOB, KaK
ocHOBa oOMeHa BemiecTB. [oHsaTHE 00 SHEPreTHUecKOM 0OMEHE B KIIETKE M POJIM THIPOJIN3a B HEM.
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OKHCINTEIbHO-BOCCTAHOBUTEIbHDIE PC€aAKIUH. CreleHb OKMCIICHHS U € OIpCACIICHUC T10 Q)opMynaM OpraHNYCCKHUX U HCOPIraHNMYCCKHUX BCIICCTB.
ONEeMEHTHI H B€HIICCTBA, KaK OKHUCIUTCIN W BOCCTAHOBHTCIIH. Ilonsatue o Imponeccax OKHCICHHUA W BOCCTAHOBJICHUA. Cocrasnenune ypaBHCHHfI
XHUMHUYCCKHUX peaKHI/Iﬁ Ha OCHOBEC 3JICKTPOHHOI'O OajaHca.

DJIeKTPOJIM3 PACIUIAaBOB H PACTBOPOB JIEKTPOJHTOB. XapaKTEPUCTHKA OJIIEKTPOJIN3a, KaK OKHCIMTEIbHO-BOCCTAHOBUTEILHOTO TIpoIlecca.
OCOOEHHOCTH ANIEKTPOIH3a, IPOTEKAIOIETO B PACTBOPAX EKTPOIUTOB. [IpakTHUecKkoe MpUMEHEHHE IEKTPOIU3a: TOIyYeHUE TajJoreHOB, BOAOPO/a,
KHUCJIOPO/Ia, MIEIOYHBIX METAJUIOB M IIEJIOYeH, a TaK)Ke aJIFOMUHUS JIEKTPOJIM30M PACIIaBOB M PACTBOPOB COCTUHEHHI 3TUX dlIeMeHTOB. [loHsATHE O
rajibBaHOIUIACTHKE, TaJIbBAHOCTETUH, PaQUHUPOBAHUH I[BETHBIX METAILIOB.

Jemoncmpayuu. PacTBOpeHHE CEPHON KUCIOTHI M1 aMMHUAUHOW CENUTPHI U (UKCAIMS TETUIOBBIX SIBJICHHM IJIsi 3THX MPOIecCOB. BianmmoaeicTBus
pPacTBOPOB COJITHOM, CEPHOM M YKCYCHOW KHCIIOT OJMHAKOBOM KOHIIEHTPALMHU C OAMHAKOBBIMM KyCOUKaMH (IpaHyjJaMH) IIMHKAa U B3aMMOJEHCTBHE
OJIMHAKOBBIX KYCOUYKOB pa3HbIX METAJUIOB (MarHusl, LIMHKA, JKeJie3a) C paCTBOPOM COJISHOM KHMCIIOTBI, KaK IPUMEP 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX
peakiuii oT Mpupojsl BeulecTB. B3aumozaelcTBUe pacTBOPOB THOCYNb(aTa HATPUS KOHLEHTPALMK U TEMIEpaTypbl C PAaCTBOPOM CEPHOM KHCIIOTHI.
MogenupoBaHue «KHUISIIEro cios». Mcnonp30BaHME HEOPraHMYECKUX KaTajau3aTopoB (CoJell jkene3a, MoAMuJa Kajaus) U MNPUPOAHBIX OOBEKTOB,
COZIEpIKaIllMX KaTayazy (Cblpoe MsCO, KapTodelb) Ui pa3iokeHUs MepoKCHIa Bojxopoia. BzaumozpelcTBUe IIMHKA C COJSTHOM KHCIOTONW HUTPATOM
cepedpa, Kak IpUMeEpPbl OKUCIUTEIBHO-BOCCTAHOBUTEIFHON peakuuii u peakuun ooMena. KonctpynpoBanue Mozaenu anekrpoinsépa. BugeopparmeHnt
C MPOMBIIIJIEHHOW YCTAaHOBKH JUJISl MTOJIY4E€HHUS aJTIOMUHUS.

Jlabopamopnsie onvimui. Vnmoctpanus npaBuia beproiie Ha mpakTHKe — NpOBEJIEHHE peakiuil ¢ oOpa3oBaHHMEM OCajiKa, ra3a M BOJIBL
TeTepOreH bl KaTaau3 Ha IPEMEPe PaslIoKeHHs IEPOKCHA BOJOPOJIA B IPHCYTCTBHM AMOKCH A Mapradia. CMelieHne paBHOBecHs B cucTeMe Fe®* +
3CNS - Fe(CNS);. McnbiTanie HHIMKATOPaMH CPEIbl PACTBOPOB COJCH Pa3IMYHBIX THIIOB. OKUCIUTEIBHO-BOCCTAHOBUTENIbHASL PEAKIIUS M PEAKIIHS
oOMeHa Ha IpUMepe B3auMOoJecTBUs pacTBOPOB cyib(ara Meau(Il) ¢ xxerne3oM 1 pacTBOPOM IIETOUH.

BenrecrBa U MX CBOMCTBA

Metajibl. u3nyeckyue CBOMCTBA METAJIIIOB, KaK (bYHKI_[I/IH HUX CTPOCHMUA. I[CJ'ICHI/IC MCTAJJIOB Ha I'pyHIIbl B TCXHUKEC U XUMHH. XHUMHUYECKHE CBOMCTBA
METAJIIIOB U BHCKTPOXHMH‘{CCKI/II‘;I paa HaHpﬂH(CHHﬁ. IlonsTue o MCTAJNIOTCpMHUU (aJ'IIOMI/IHOTCpMI/II/I, MarauceTepMmnuu u )Ip)

Hemertasuibl. Baiaropoanbie ra3pl. Hemeramisl kak okuciautenu. Hemeramibsl kKak BOCCTAaHOBUTENU. Psa anexkTpoorpuiiareibHOCTH. MHEpTHBIE i
OJ1arOpOHBIC Ta3bl.

KPIC.]IOT])I Heopra}mqecxne H opraﬂnqecmle. KI/ICJ'IOTBI C TOYKH 3peHI/I${ aTOMHO-MO.]'IeKy.]'ISIpHOI‘O yquHSI. KI/ICJ’IOTBI C TOYKH 3peHI/I$I TeOpI/II/I
AMEKTPOITUTHICCKON TUccorrauu. KUcmoTel ¢ TOYKH 3peHus MPOTOHHOM Teopuu. O0mue XuMruIecKre cBoMCcTBa KUcnoT. Kimaccudukanust Kucior.
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OcHoBaHus HEOPraHNvIECKUEC M OPraHnveCrue. OcHOBaHUS C TOYKU 3pCHUSA aTOMHO-MOJICKYJISIPHOI'O YUCHUA. OcHOBaHUSA C TOYKHU 3pCHHA TCOPUU
BHCKTpOHHTH‘IeCKOﬁ Jucconnanuu. OcHOBaHHMSA C TOYKH 3pC€HUA HpOTOHHOﬁ TCOPHU. KJ'IaCCI/I(bI/IKaI_II/IH OCHOBaHMH. XHWMHUYECKHE CBOMCTBa
OpPraHn4Y€CKUX U HCOPraHM4CCKuX OCHOBaHHI.

AM@oTepHble coeJUHeHHS] HeOpraHuyeckue W opraHumyeckue. Heopranuueckue amdoTepHble COCAMHEHUS: OKCHABI U TUIPOKCUIBI, — UX
CBOIiCTBa U Mody4YeHne. AM(pOTepHble OpraHN4YeCKUEe COSAMHEHUS Ha IpUMEepe aMUHOKUCIOT. [lenTunpl u nenTuaHas CBA3b.

Couu. Knaccugukarus comneit. JKéctkocTs Bonbl U criocoObl €€ ycTpanenus. Ilepexox kapOonara B ruapokapooHar u ooparHo. O0Imuye XuMHIECKUE
CBOMCTBA COJIEH.

JHemoncmpayuu. Konnekuuss mertamioB. Komiekuus HemerauioB. B3auMonelcTBe KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeAblo. Bcermbliika
TEPMUTHOM cMecH. Bcmpllka 4€pHOro mopoxa. BbITeCHEHHWE Trallor€eHOB M3 HMX pPAacTBOPOB JIPYTMMHM TajoreHamu. B3amMonencTBue MapoB
KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOM KHCIOTHI M aMMuaka («apiM 6e3 orHs»). [lonydyenne aMMuaka u u3y4eHue ero cBOMCTB. Pasnuunble cimydyan
B3aUMOJICHCTBHS PACTBOPOB COJIEH altOMUHHUS O MENoubto. [lonyuenue KECTKOM BOABI M yCTPAHEHHE €€ KECTKOCTH.

Jlabopamopnwie onvimpl. IlonydueHne HEpacTBOPUMOIO TMIPOKCHIA M €ro B3aUMOJEHUCTBHE C KUCIOTOW. MccienoBaHume KOHIIEHTPUPOBAaHHBIX
pPacTBOPOB COJSIHOW M YKCYCHOM KMCJIOT KarleJIbHbIM METOJIOM IpH UX paz0OaBieHuu Boaou. [lomyuenue ampoTepHOro rufjpokcuaa U U3y4yeHHe ero
CBOMCTB. IIpoBeieHnEe KAYECTBEHHBIX PEAKIUI 110 ONIPENEIIEHNIO COCTABA COJIH.

Ilpakmuueckan paboma. PenieHne 3KCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BermecTBa 1 uX CBOWCTBAY.
XHMUS M COBPeMEHHOoe 00111eCTBO

HpOH3B0}]CTBO aMMHaKa U MeTaHoJa. [loHITHE 0 XUMHYECKON TEXHOJIOTHU. XUMHUUCCKIE pC€aKkiru B IMPOU3BOACTBC aMMHAKAa U METAHOJIA. O6HIa$I
KHaCCI/I(l)I/IKaI_II/IOHHaH XapaKTCpUCTUKa peaKuHﬁ CHHTE3a B IIPOU3BOACTBE OTUX IMPOAYKTOB. HaquHe IMPUHIHUIIBI, JICKAIIUE B OCHOBE IPOU3BOACTBA
aMMHMakKa 1 MCTaHOJIa. CpaBHCHI/Ie 9TUX IMMPOU3BOJACTB.

XuMHYecKasi TPAMOTHOCTh KAaK KOMIIOHEHT o0mieil KyJbTypbl 4ejioBeKa. MapKHpoBKa YMaKOBOUHBIX MaTepUasoB, 3JEKTPOHUKU U OBITOBOM
TEXHUKH, SKOJIOTHYHOT'O TOBAPA, IPOAYKTOB IMUTAHMS, STUKETOK 10 YXOAY 3a OAEKIOM.

ﬂemoncmpauuu. Mogaens l'[pOMBII.HJ'ICHHOfI YCTAHOBKU IIOJTYUYCHUA CCpHOfI KHUCIOTEl. Mozenb KOJIOHHBI CHHT€3a aMMHMaKa. BI/II[eO(bpaFMCHTLI n
CIIaIbl O CTEIIEHU AKOJIOTHUE€CKOM YHUCTOTHI TOBapa.

Jlabopamopnuie onvimul. V13yuenue MapkUpoOBOK Pa3IUYHBIX BUJIOB MPOMBIIIIEHHBIX U MPOJOBOIBCTBEHHBIX TOBAPOB.

IIpakTnyeckas padora Ne 1. [lonyuenue u pacrio3HaBaHH€E ra3oB.
IIpakTnyeckas padora Ne 2. Perennie skcriepMMeHTaIbHBIX 337a4 Ha UASHTHU(PHUKAIIMIO HEOPTAaHUYECKUX U OPraHMYECKUX COCTUHEHUI.
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TPEBOBAHN K YPOBHIO ITOATOTOBKHU YUAIUXCS, OBYUAIOILINXCS I10 JAHHOU ITPOI' PAMME
BoinmyckHuk Ha 62a30BOM YPOBHE HAY4YHTCH:
— IOHMMAaTh XUMUYECKYIO KapTUHY MHUpa KaK COCTaBHYIO 4aCTh LIEJIOCTHOW Hay4yHOU KapTUHBI MHPA;
— pacKpbIBaTh pojb XUMUU U XUMHUYECKOTO IIPOM3BO/ICTBA KAaK IIPOU3BOJUTEIBLHOM CHUIIbI COBPEMEHHOI'O O0IIECTBA;

. (bopMyIupoBaTh 3HAYEHUE XUMUH U €€ TOCTUKEHUH JUIsl TOBCEJHEBHOM KU3HU YEJI0BEKa;

. YCTAaHABIMBAaTh B3aUMOCBS3b MEXKAY XUMHUEN U IPYTUMH €CTECTBEHHBIMU HayKaMH;

. (bopMyIUpOBaTh OCHOBHBIE ITOJIOKEHHUS TEOPUM XMMUYECKOTO  CTPOEHHUs]  OpraHudeckux coeauHenuit A. M. bymiepoBa u
WUTIOCTPUPOBATh UX IPUMEPAMHU U3 OPraHUYECKON U HEOPraHUYECKON XUMUU;

. apryMeHTUPOBaTh YHUBEPCAJIBHBIN XapaKTep XUMUUYECKUX IIOHATUMN, 3aKOHOB U TEOPUM JUIsl OPraHU4ECKON U HEOPraHM4eCKON XUMHUU;

. dbopmynmupoBare [lepuonuueckuii 3akon [|. M. MenzaeneeBa 1 3aKOHOMEPHOCTH W3MEHECHUW B CTPOSCHUU M CBOMCTBAX XUMHUYECKUX
3JIEMEHTOB U 00Pa30BaHHBIX UMU BelleCcTB Ha ocHoBe Ilepuoauueckoil cuctemMsl Kak rpadguueckoro otoopaxenus [lepruoandyeckoro 3akoHa;

. XapaKkTepU30BaTh S- U P-AIIEMEHTHI, a TAKKE JKEJe30 Mo UX nonoxenuto B [lepuoanueckon cucreme /. . Menneneena;

. KJ1accu(UIUPOBaTh BUABI XUMHYECKOW CBSI3U U THUIBl KPUCTAJUIMYECKUX PELIETOK, OOBACHATh MEXAaHU3Mbl UX 00pa3oBaHUS U
JIOKa3bIBATh €IMHYIO PUPOAY XUMUUYECKUX CBsI3e (KOBaJIEHTHOMN, HIOHHON, METAJUIMUECKOM, BOIOPOIHOI);

. OOBACHATH MPUUMHBI MHOI000pa3us BEIIECTB, UCIIOb3Ys SIBICHUS U30MEPUH, TOMOJIOTUH, aJUIOTPOINY;

. KJIacCU(UIUPOBaTh XUMHUYECKHE pPEaKIUUd B HEOPraHMYECKOM M OpPraHMYeCKOM XUMHHM 10 pa3jMYHbIM OCHOBAaHUAM U
yCTaHaBJIMBaTh CHENM(UKY TUIIOB peakifii OT 00IIero uepe3 0COOCHHOE K €TUHUYHOMY;

. XapaKTepU30BaTh THIPOJIN3 KaK CHEIM(PUUHBIN 0OMEHHBIH Mpoliecc U pacKpblBaTh €0 POJb B )KUBOM M HEKUBOU MPUPOJIE;

. XapaKTepU30BaTh AMEKTPOIN3 KaK CIIEU(PUUHBINA OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN MPOLIECC U €r0 MPAKTHUECKOE 3HAYCHHE;

. XapaKTepU30BaTh KOPPO3UIO METAJUIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN Mpoliece U Mpeiararb CliocoObl 3alllUThl OT HEE;

. KJ1accu(UIIUPOBATh HEOPraHUYECKHE U OPraHNYECKHE BEIECTBa;

. XapaKTepU30BaTh OOIIME XMMHUYECKHE CBOWCTBA BaKHEHIIMX KJIACCOB HEOPTaHWYECKHWX M OPraHMYECKUX COEAMHEHUH B IJIaHE OT
o0111ero yepe3 0COOEHHOE K eIMHUYHOMY;

. WCIOJIb30BaTh 3HAKOBYIO CHUCTEMY XHMHYECKOTO SI3bIKa JUIsl OTOOpa)keHHsl cocTaBa (XUMHUYECKHe (OpMYsbl) U CBOMCTB (XMMUYECKHE
YPaBHEHUs1) BEILIECTB;

. MCIIOJIb30BaTh MPaBUiIa U HOPMbI MEXKTYHAPOIHON HOMEHKJIATYpHhI JIJIsl Ha3BaHUM BelecTB 1o GpopmynaM U, Ha00OPOT, 111 COCTABIICHUS
MOJIEKYIISIPHBIX U CTPYKTYPHBIX (POPMYIT CO€AMHEHHH 10 UX HAa3BAHUSAM;

. 3HATh TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX B OBITOBOM OTHOIIEHUH HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB;

. XapaKTepU30BaTh CBOMCTBA, MOJYYEHUE U NMPUMEHEHUE BAKHEHIINUX NPEACTABUTENEH KJIACCOB OPraHMYECKUX COECIUHEHMH (aJIKaHOB,
AJIKEHOB, AJIKWHOB, AJKaUEHOB, apOMaTHYECKHUX YIJIEBOJIOPOJIOB, CIUPTOB, (DEHOJIOB, aJIbJIETUJI0B, IPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT, CIIOKHBIX 3()HPOB U )KUPOB, YIIIEBOJOB, aMUHOB, aMUHOKHCIIOT);

. YCTaHABIMBATh 3aBUCUMOCTb YKOHOMHUKHU CTpaHbl OT JOOBIYM, TPAHCHOPTUPOBKHM U MEPEPabOTKH YIIIEBOJOPOAHOIO ChIpbs (HEQTH U

IIPUPOJIHOTO rasa);
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° OKCIICPUMCHTAJIbHO MOATBCPKIAATL COCTAaB U CBOMCTBa Ba)KHEUIIIHX HpCI[CTaBI/ITeJIef/'I HN3YYCHHBIX KJIACCOB HCOPTraHUYCCKUX U
OpraHu4Y€CKUX BCIICCTB C CO6J'II-O,I[€HI/I6M [MpaBujl TCXHUKHU 0e30macHOCTH JUIA pa6OTBI C XUMHUYCCKUMH BeHICCTBaAMU U J'Ia60paT0pHBIM

000py/IOBaHUEM;

. XapaKkTepHU30BaTh CKOPOCTh XMMHUECKON peakliu U €€ 3aBUCUMOCTh OT PAa3IMYHBIX (DaKTOPOB;

. XapaKkTepU30BaTh XUMHUYECKOE PABHOBECHE U €r0 CMEIIEHUE B 3aBUCUMOCTH OT PA3JIMYHBIX (PaKTOPOB;

. MIPOU3BOAUTHh PACYETHI IO XUMHUYECKUM (opMylnaM U ypaBHEHHSIM Ha OCHOBE KOJIMYECTBEHHBIX OTHOIICHUH MEXIY YUaCTHUKAMU
XMMHYECKHUX PEAKLIHA;

. coOJIIoIaTh MpaBuia SKOJIOTUYECKONH 0€30MacHOCTH BO B3aMMOOTHOIICHHUSAX C OKPYKAIOIIEH cpeoil mpu oOpalieHud ¢ XUMUYECKUMU

BELIECTBAMU, MaTepralaMH U MPOLIECCAMHU.
BbinyckHHK Ha 0230BOM YPOBHeE MOJYYUT BO3MOKHOCTh HAYYHThCS:

. HCI0JIb30BaTh METO/Ibl HAYYHOI'O MIO3HAHUS [P BBIITOJIHEHUH MPOEKTOB U y4eOHOUCCIIE0BATENbCKUX 3a/1a4 XUMUYECKON TEMaTHKY;

. IIPOrHO3UPOBATh CTPOCHUE U CBOKMCTBA HE3HAKOMBIX HEOPraHMYECKUX U OPraHNYECKUX BEIECTB HA OCHOBE aHAJIOTHH,

. [IPOrHO3UPOBATh TEUEHUE XUMHUYECKUX IPOLECCOB B 3aBUCUMOCTH OT YCJIOBUM MX MPOTEKAaHUS U Ipe/yiararb CHOCOObI YIpaBJIECHUS
3TUMH NIPOLIECCAMH;

. YCTaHaBJINBATh B3aUMOCBSI3U XUMUU c IIpeIMeTaMy TYMaHUTapHOTO IUKJIA (S3BIKOM, JIUTEpaTypou, MHUPOBOU
XYI0)KECTBEHHON KYJIBTYPOI);

. PacKpbIBaTh poJib XMMMUECKUX 3HAHUH B Oynyliel NpakTUYeCKOl AeITeIbHOCTH;

. PacKpbIBaTh pOJIb XUMHUECKUX 3HaHUH B (POPMUPOBAHUN UHIMBUAYAIbHONW 00pa30BaTeIbHON TPAEKTOPHH;

. MIPOrHO3UPOBAaTh CHOCOOHOCTh HEOPraHWYECKUX W OPraHMYEeCKUX BEIIECTB MPOSBISATH OKMCIUTENbHbIE W/WIM BOCCTAHOBUTEIbHBIE
CBOMCTBA C Y4ETOM CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yoLX UX;

. apryMEHTUPOBAaTh  €IMHCTBO  MHMpa  BEIIECTB  YCTAHOBICHUEM  TI'CHETUYECKOM  CBA3M  MEXAY  HEOPraHUYECKHUMHU W
OpPraHUYEeCKUMHU BEILIECTBAMU;

. BJIa/IETh XMMHUYECKHUM S3BIKOM JUIsl 00OTallleHus CIIOBapHOIO 3amaca U pa3BUTHUS peyH,

. XapaKTepU30BaTh CTAHOBJIECHUE HAYyYHOW TEOPUM Ha IpUMepe OTKpbITUA lleprogudeckoro 3akoHa M TEOPUM XUMHUYECKOTO CTPOEHUs
OpraHUYECKHUX BEIIECTB;

. KPUTHYECKH OTHOCUTHCS K MICEBIOHAYYHON XUMHUECKON HH(POPMAIIHH, TTOITy4aeMON U3 Pa3HbIX HCTOUHHUKOB,

. MOHUMATh [I00AbHBIC MPOOIEMBI, CTOSIINE MEPEl YeTOBEUSCTBOM (IKOJIOTHUECKUE, IHEPIETUUECKUE, ChIPhEBBIC), U Mpeiararh MyTh

HX PCIICHUA, B TOM YHUCJIC U C TIOMOIIBIO XHUMUHU.
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IIpu 0o0yuenuu Kypca ucnojn3yercsa Y MK:

1. INa6puensa O.C. I[Iporpamma kypca xumuu ais 8-11 kimaccoB o01eo0pa3oBaTenbHBIX yupexkaeHui apropa.M.: [Ipoda, 2012

2. O.C.I'abpuensu, N.I'. Octpoymos, C.A. CnankoB « Xumus .10 kiacc. ba3oBblil ypoBeHb: Yy4eOHUK IS 0011Ie00pa30BaTeIbHBIX
yupexaenuit». — M.: IIpocsemenue, 2020

3. I"a6puemnsa O.C. W.I. OctpoymoB, C.A. CnankoB Xumus. 11 kitacc. ba3oBbiil ypoBeHb. YUeOHUK 17151 00111€00pa3oBaTeIbHBIX
yupexaenuit. — M.: JIpocda, 2021

4, I'a6puensa O.C., CnagkoB C.A. Xumus. Metoguyeckme pekomeHaaumuu. MprmepHbie paboune nporpammbl.10-11 knaccol

INa6puemnsn O.C., OctpoymoB WU.I'. , Cnagxos W.H. Kuura nns yuurens. Xumus. bazoserit yposens. 10 kitace. M.: Ipoda,2019.
[Nabpuensu O.C., SAmykoBa A.B. Xumus. ba3ossiit ypoBenb. 10 kiacc: pabodas teTpaip K yueoHuky— M.: JIpoda,2020.
INa6puensa O.C., SmykoBa A.B.. Xumus. Meronndeckoe mocodue. ba3zossriii yposens. 10 kiracc. — M.: JIpoda, 2020
[Nabpuensu O.C., SmykoBa A.B. Xumus. ba3oBblit yposenb. 11 kiace: pabouast Tetpans Kk yueouuky— M.: [Ipoda,2021.
Iabpuensa O.C., SAmrykoBa A.B.. Xumus. Metonndeckoe nmocooue. bazosslit yposens. 11 kiacc. — M.: JIpoda, 2021
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Hugpopmayuonnsie cpeocmea
WuTtepHeT-pecypcsl
1. http://www.alhimik.ru [IpencraBiens! pyOpHKU: COBETbI aOUTYPUEHTY, YUUTEII0 XUMHUH, CIPABOYHUK (O4€Hb 00JIbIas Moa0opKa Tadnuil u
CIIPaBOYHBIX MAaTEPHAJIOB), BECeNasi XMMUs1, HOBOCTH, OJIMMITNA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUI).
2. http://www.hij.ru XXypHaan «XuMust 1 )KU3HBY MOHITHO U 3aHUMATEIIHHO PacCKa3biBacT 000 BCEM MHTEPECHOM, YTO MPOMCXOAUT B HAyKE M B MHpE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHBIi xypHaT « XUMUKU U XUMHS», B KOTOPOM MPEACTABICHO MHOXECTBO
OIBITOB TI0 XUMHH, 3aHUMATEIbHON NH(POPMAILINH, TO3BOJISIONICH YBIeYh YUCHUKOB YKCIIEPUMEHTALHON YacThIO MPEMETA.
4. http://c-books.narod.ru BceBo3morkHast muTeparypa 1mo XxMMHH.
5. http://www.drofa-ventana.ru M3BecTHOE M31aTeNbCTBO YUeOHOI auTEparypbl. HOBUHKM HaydHO-TIOMYIISIPHBIX M 3aHUMATEIbHBIX KHUT TI0 XUMHHU.
6. http://1september.ru XKypnan st yauteneil 1 He TOJIBKO. bosbioe kKoaM4ecTBo paboT YIEHUKOB, B TOM YHCIIE U HCCIIE0BATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTaJ CO CChUIKAMU Ha 00pa30BaTeNbHbIE CAMTHI 110 XUMHU.
8. www.periodictable.ru COOpHHK cTaTell 0 XUMHYECKUX AIIEMEHTAX, WILTFOCTPUPOBAHHBII SKCIIEPUMEHTOM
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