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Pabouas mporpamma ydeOHOro mpenmera «Xumus» s 10 kimacca paspaboTaHa Ha OCHOBE
[IpumepHOIl OCHOBHOII 00pa3oBaTeNbHON MPOrpaMMbl CpeIHEro oOliero oOpa3oBaHHs U
aBTopckoit mporpammel O.C. Nabpuensua (Xumusi. Metoauueckue pekoMeHaanun. [IpumepHbie
paboune mporpammel. 10-11 xmaccel. / T'abpuensa O.C., CnagkoB C.A. — M. IlpocBemienue,
2019.), cootBercTByOmUX DenepanrbHOMY TOCYIAapCTBEHHOMY 00pa3oBaTEIbHOMY CTaHAAPTY
obmero oopazoBanus. [Iporpamma paccuntana Ha 34 yaca (1 gac B Heento, 34 yueOHBIX HECIH )
U paspaboraHa c¢ yu€tom yueOHOro rurana Ha 2020-2021 yuyeOHBIH TOX W OCHOBHOU
obpazoarenbHol nporpammbl MOY «COII ¢. banammy.
IInanupyemMble pe3yJbTAaThl H3yYeHHUs] YHeOHOT0 MpeaMeTa
JInyHOCTHBIE:

— TOTOBHOCTH M CLIOCOOHOCTH 0OYUAIOMIMXCS K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B
COOTBETCTBHUHU C 00I1[€UETIOBEUECKUMHU [IEHHOCTSIMU U UJI€aJIaMU TPasKJaHCKOT0 OOIIEeCTBa;

— TPHUHITHE U pealu3alus IEHHOCTEH 310pOBOro W Oe3omacHOro obpasza KHU3HH,
OepexHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K COOCTBEHHOMY (DPM3UUYECKOMY U
NICHXOJIOTHYECKOMY 370POBBIO;

— HENpUSTHE BPEAHBIX MPUBBIYECK: KYPEHHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTHUKOB.

— YBa)XCHHE K CBOEMY Hapo.ly, YyBCTBO OTBETCTBEHHOCTH Tiepea PoauHoi, ropaocTu
3a CBOHM Kpail, cBoro PoauHy, mpomuioe M HacTosiiiee MHOTOHAIMOHAJIBLHOTO HapoJa
Poccuu;

— TMpPUHITHE TYMAHUCTUYECKUX IICHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE U
N00pOosKenaTeIbHOE OTHOIIEHUE K IPYTOMY YEIOBEKY, €ro MHEHUIO, MEPOBO33PEHHIO;

— CHOCOOHOCTh K CONEPeXUBAHUIO U (HOPMUPOBAHHME TMO3UTUBHOTO OTHOILIEHUS K
JIFOJISIM, B TOM YHCJIC K JTUI[AM C OTPAaHHYECHHBIMHA BO3MOKHOCTSIMH 3]I0OPOBBS U MHBAJIHIAM;
OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (usnueckomy U
MICHXOJIOTHYECKOMY 3I0POBBIO APYTHX JIIOJIEH, YMEHUE OKa3bIBATh MEPBYIO TIOMOIITb;

— pa3BUTHE KOMIETEHIIUHA COTPYIHUYECTBA CO CBEPCTHUKAMHM, JETHbMH MIIAIIIETO
BO3pacTa, B3POCIABIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO TIOJIE3HOW, Yy4eOHO-
HCCIIEIOBATENBCKOM, MPOSKTHON U IPYTUX BUIAX JEATEIHHOCTH.

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYyKH,
3HAUMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHUE
JIOCTOBEPHOH WH(OpPMAITUEH O MEepPeaOBhIX JIOCTHKCHHUSIX M OTKPBITUSIX MHPOBOW W
OTEUECTBEHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MUpa U
00111eCTBA;

— TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOpPa30BaHUIO, Ha
NPOTSDKEHUH BCEH KU3HH; CO3HATEIBHOE OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCTIEHIHOM NMpodecCHOHaIbHOM U 00IEeCTBEHHOM NesTeIbHOCTH;

— DKOJIOTHYECKasl KyJIbTypa, OEpekKHOe OTHOIIEHUS K POTHON 3eMile, MPHPOIHBIM
OorarctBam Poccuu 1 Mupa; mMOHUMaHue BIUSHUS COITMAIbHO-DKOHOMHYECKHX MPOIIECCOB
Ha COCTOSIHHE WPUPOJHOM W COIHMAIBHON Cpenbl, OTBETCTBEHHOCTh 3a COCTOSHHE
MPHUPOJIHBIX PECYPCOB; YMEHHSI U HABBIKM Pa3yMHOTO MPUPOIOTIONH30BAHHSI, HETEPITUMOE
OTHOIIIEHHE K JICHCTBUSIM, TIPUHOCSIINM BpPE SKOJIOTHH; IIPHOOPETEHHUE OTBITa IKOJIOTO-
HATPaBIEHHOM JESTEIbHOCTH;

— OCO3HaHHBIH BBIOOP Oynymiei mpodeccuu Kak MyTh U CHOCO0 peaTu3aruu
COOCTBEHHBIX KHU3HEHHBIX IJIAHOB,;

— TOTPEOHOCTh TPYIUTHCS, YBWKEHWE K TPYIAy M JIOAIM TPyAa, TPYIOBBIM
JOCTHXKEHUSIM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K Pa3HbIM
BUaM TPYIOBOH JIEATEIEHOCTH.

MeranpeamerHbie:
PeryasiTuBHbIe YHHBepPCAJbHbIE yUeOHbIE AeiicTBUS
—  CaMOCTOSITENILHO OIPENeNATh 1IeNd, 3a7aBaTh MapaMeTPhl K KPUTEPHUH, 110 KOTOPHIM MOKHO

1



OIMPCACIIUTDL, YTO LCIIb JOCTUTHYTA,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7ayMl B 00pa30BATEIbHON JCATEIHHOCTH H
JKU3HCHHBIX CUTYalUsIX;

BBIOMpATh IMyTh JOCTHKEHHUS LIeJd, IUIAaHUPOBAaTh pEIICHHE IIOCTaBJICHHBIX 3ajad,
OINITUMU3UPYSI MAaTCPUAJIbHBIC U HEMATCPHUAJIbHBIC 3aTPATHI;

OpraHu30BbIBaTh A(PPEKTUBHBII MMOUCK PECypcoB, HEOOXOMUMBIX JUISI JOCTHUKCHHS
IMOCTaBJICHHOM 11E€]IH;

COIIOCTABJIATH MOJIYYEHHBIN PE3yNbTaT AATEeILHOCTHU C IOCTAaBICHHOMN 3apaHee LENblo.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

UCKaTh U HaXOAUTh 000OIIEHHbIE CIIOCOOB! PEIIeHUs 3a/1a4, B TOM YHUCIIE, OCYIIECTBIATh
pa3BepHYTHIM MH()OPMAIIMOHHBIA MOUCK W CTaBUTh HA €r0 OCHOBE HOBBIC (yueOHbIE H
II03HABATEJIbHBIC) 33/1a4H;

KPUTUYECKH OLEHUBATh W HWHTEPIPETHPOBATH HHGPOPMALMIO C pa3HBIX IO3UIHA,
pacrio3HaBaTh U (GUKCUPOBATH IPOTUBOPEUMSI B MHOPMALIMOHHBIX UCTOUHUKAX;
UCIIOJIB30BaTh Pa3jM4YHbIE MOJCIIBHO-CXEMAaTHYECKUE CPEACTBA Ul IPEACTaBICHUS
CYLIECTBEHHBIX CBSI3¢l M OTHOIUIEHUM, a TakKe IPOTHUBOPEYMH, BBIABICHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

HaXOJUTh U IMPUBOJIUTh KPUTHUYECKHE apryMEHTHl B OTHOLUEHUM JCHCTBUM U CYKICHHU
JIPYroro; CIOKOWHO M Pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEYaHMSIM B OTHOLICHHUH
COOCTBEHHOIO CYKACHHUS, pACCMATPUBATh UX KAaK PECYpC COOCTBEHHOI'O Pa3BUTHS;
BBICTpauBaTh UHIMBUYaJbHYIO 00pa30BaTEbHYIO TPACKTOPUIO, YUUTHIBASL OIPaHUUYCHMUSI
CO CTOPOHBI APYIMX YYaCTHUKOB M PECYpCHBIE OTPaHUYCHUSA; MEHATb U YyIEPKUBAThb
pa3HbI€ TO3HUIMH B II0O3HABATEIbHOM JESTEIBHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUSA

OCYIIECTBIISITh JIEIOBYI0O KOMMYHHKAIIHIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMH (KaK
BHYTpH 00pa30oBaTeIbHON OpraHM3alliy, TaK U 3a ee MpeeiaMu), MoI0UpaTh MapTHEPOB
JUIS  JIeJIOBOM  KOMMYHUKAllMM  HWCXOAS W3  COOOpak€HUH  pe3ylIbTaTHBHOCTH
B3aMMO/ICICTBHUS, a HE JINYHBIX CUMIIaTHii;

NpU OCYIIECTBICHUU TPYNIIOBOM pPa0OTHI OBITh KaK PYKOBOAMTENEM, TaK M WICHOM
KOMaHJbl B pa3HbIX posiX (reHepaTtop WAeW, KPUTHK, WUCIOJIHWUTENb, BBICTYNAOLIHM,
9KCIEPT U T.1.);

pasBepHyTO, JOrMYHO M TOYHO H3JaraTb CBOIO TOYKY 3pEHHUs C HCIIOJIb30BaHUEM
a/ICKBATHBIX (YCTHBIX M MMCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

IIpeamerHble:
B pe3yabTare usyuenusi yaeOHOro npeamMera «XuMush> Ha YPOBHe CpeHero o001ero
o0pa3oBaHus:

BpinyckHUK HA 0230BOM YPOBHE HAYYHUTCSH:
pacKpbIBaTh HA MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI
MHpa U B IPAKTUYECKOMN AESATEIbHOCTH YEIOBEKA;
JIEMOHCTPHUPOBATh HA MMPUMEPaX B3aUMOCBSI3b MEXKIy XUMUCH U IPYTUMHU €CTECTBEHHBIMU
HayKaMu;
packpbIBaTh Ha IpUMEPAX MMOJOKEHUS TEOPUU XUMHAUYECKOro crpoeHust A.M. bytiieposa;
noHnMath (usndeckuii cmpicn llepuoanueckoro 3akona /(.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKUX IJIEMEHTOB U 00pa30BaHHBIX UMU
BEILECTB OT 3JIEKTPOHHOT'O CTPOCHHUS aTOMOB;
OOBSCHATh MPUYUHBI MHOTO0OpPa3us BEHIECTB HA OCHOBE OOIIUX MpEACTaBICHUN 00 HMX
COCTaBE U CTPOEHUU;
MPUMEHATh TPaBUJIa CUCTEMaTUYECKOW MEXKITYHAPOIHONW HOMEHKIATYPhl KaK CpEJCTBa
pa3iauueHus U UACHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;
COCTABJISITh MOJICKYJISIDHBIE W CTPYKTypHBIE (OPMYJIbl OPTraHWYECKHX BEIIECTB Kak
HOCHUTEJIeH MH(pOpPMAIMU O CTPOSHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAICIKHOCTH K
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OIIPENIETICHHOMY KJIACCY COCIMHECHU;

XapaKTepu30BaTh OPraHMYECKHE BEIIECTBA II0 COCTaBy, CTPOCHUIO M CBOWCTBaM,

YCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3M MEXKAY JaHHBIMM XapaKTepUCTHKAMHU

BELICCTBA;

IPUBOJIUTH IMPUMEPbl XUMHUYECKUX PEAKIUM, pacKphIBAIOIIMX XapaKTEpHbIE CBOMCTBA

TUIMYHBIX [IPEJCTaBUTEIIEH KJIACCOB OPraHUUECKUX BEIIECTB C LEJIbI0 UX UIEHTU(UKALIIH

U 00bACHEHHS 007aCTH IPUMEHEHUS;

IIPOrHO3UPOBATh BO3MOXKHOCTbH IPOTEKAHHUS XMMHUYECKUX PEAKLHUIl HAa OCHOBE 3HAHUH O

TUIIAX XUMHYECKOH CBSA3H B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHOM CITIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHMS O COCTAaBE, CTPOCHUU M XUMHYECKHX CBOMCTBaX BEILECTB VIS

0€30MacHOr0 NPUMEHEHUS B IIPAKTUUECKOM 1EATENbHOCTH;

IPUBOUTH IPUMEPHI IPAKTUYECKOI'O UCIOIb30BAaHUS MPOIYKTOB IepepadOTKu HEDTH U

IPUPOHOTO Ta3a, BBICOKOMOJIEKYJIAPHBIX COEIMHEHUH (NOJUATUIIEHA, CUHTETUYECKOTO

KayuyKa, alleTaTHOIO BOJIOKHA);

IIPOBOAMTH ONBITHI IO PACIO3HABAHUIO OPraHMUYECKUX BELIECTB: IJIMIEPUHA, YKCYCHOU

KHCJIOTBI, HENpeieibHbIX XKUPOB, IJIIOKO3bl, Kpaxmala, OeJIKOB — B COCTaBE IUILEBHIX

IPOJYKTOB U KOCMETUUYECKUX CPECTB;

BJIAJCTh MPAaBUJIAMU U NpHEeMaMu 0€30MacHOW pabOoThl C XMMMUYECKHUMHM BEIIECTBAMH U

1a00paTOPHBIM 000PYIOBaHHUEM;

YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XMUMUYECKOW PEAKIIMM U CMEIIECHUS XUMUYECKOTO

paBHOBECHSI OT pa3IMYHBIX (DAaKTOPOB C IIENBIO OMpPEENICHHUS] ONTUMAIBHBIX YCIOBHIA

IIPOTEKAaHUSI XMMUYECKHUX IIPOLIECCOB;

IPUBOJIUTH IPUMEPHI THIPOJIN3a COJIEH B IOBCEAHEBHOMN KU3HU UEIOBEKa;

IPUBOJIUTH IPUMEPHI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKkUUid B  INPUPOJE,

IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATEIIbHOCTH OPraHU3MOB;

IOPUBOAUTH TNPUMEPbl XHMHUYECKHUX pEaKIHi, PpacKpbIBAIOIIUX OOLIMe XHUMUYECKHE

CBOMCTBA MIPOCTBIX BELIECTB — METAJIOB U HEMETAJIIOB;

IPOBOJIUTH pacyeThl Ha HAXOXAECHUE MOJEKYJIApHOH (opMysasl yriaeBogopoja IO

IIPOJTYKTaM CrOpaHus U 110 €ro OTHOCUTEIIBHOM INIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB,

BXOJISILIINX B €r0 COCTaB;

BJIQJIETh IpaBWIaMH O€3011acHOro OOpalleHUsl C €AKUMH, TOPIOYMMH M TOKCHYHBIMH

BEIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMHUU;

OCYIIECTBIISITh MOMCK XMMHUYECKOM HH(pOpMAIMM IO Ha3BaHUAM, HIACHTU(HUKATOpam,

CTPYKTYPHBIM (hOpMyJIaM BEIECTB;

KPUTHYECKH  OLEHMBaThb U  HHTEPIPETHPOBATH  XMMHUYECKYIO  HMH(OpMaluio,

coJiepKallyrocs B COOOLIEHUAX CPEICTB MaccoBOM MH(popMmanuu, pecypcax MHrepHerta,

HAyYHO-TIOMYJISIPHBIX CTAaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B

LEJIAX BBISIBJICHUS OLIMOOYHBIX CYKACHUN U (pOpMUPOBaHUS COOCTBEHHOM MO3UINH;

NPEJICTaBISATh MYTH pPEHIeHMs] TTI00aJbHBIX MPOOJIEM, CTOSIIMUX IEpesl YEIOBEYECTBOM:

HKOJIOTHUECKUX, YHEPTETHUECKUX, ChIPHEBBIX, U POJIb XUMHUHU B PELICHUHU 3TUX MTPOOIEM.
BoinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHMThCS:

WUTIOCTPUPOBATh Ha NPUMEPAX CTAHOBJICHHWE M DBOJIOLHIO OPraHMYECKON XMUMHMM Kak

HAyKH Ha pa3IMYHbIX HCTOPUUYECKHX FTalax ee pa3BUTHUS;

UCIMOJIb30BaTh METOJbI HAyYHOIO IO3HAHUS TPH BBHIMOJIHEHUH IPOEKTOB U y4eOHO-

UCCIIEI0BATEIbCKUX 33/1a4 110 U3YYEHHUI0 CBOMCTB, CIIOCOOOB MOJIY4YEHUS U PACIIO3HABAHNUS

OpPraHMYECKUX BEIIECTB;

OOBSACHATh MPHUPOAY U CIOCOOBI OOpa30BaHUS XHWMHUYECKOM CBSI3U: KOBAJIEHTHOM

(ToJIIpHOM, HEMOJISIPHOMN ), MOHHOM, METAJIJIMUECKON, BOJOPOAHOM — C L1EJIbI0 ONpeIeTICHUs

XUMHYECKON aKTUBHOCTH BEILECTB;

YCTaHABIMBaTh TIE€HETHUYECKYIO CBA3b MEXIY KJIAaCCaMM OPraHWYECKUX BEILECTB IS

000CHOBaHUS MPUHLIMIHATIBHOW BO3MOXKHOCTH IOJIYYEHHS OPTaHUYECKHUX COEIUHEHHM

3a/laHHOT'O COCTaBa U CTPOEHUS;



— YCTaHaBIUBAaTh B3aMMOCBS3U MEXAY (aKkTaMH U TeOpuel, MPUUYUHON U CIEACTBHEM IpU
aHayiM3e MpOOJIEMHBIX CUTyalluii U OOOCHOBAHWM NPUHUMAEMBIX PEHICHUH Ha OCHOBE
XAMHUYECKHX 3HAHHUI

TpeOoBaHMsI K YPOBHIO OJATOTOBKHU 00y4aI0IIMXCS.
Yuammuecs B pe3yJibTaTe YCBOCHHS pa3/esia J0JKHbI 3HATh/IIOHUMATh:

®BAKHEHIINE XMMHYECKUE TOHITHUS: BEUIECTBO, XMMHUUYECKHU 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHASI AaTOMHAs U MOJIEKYJISIpHAs! MAacChl, MOH, aJIIOTPOIUS, U30TOIIbI,
XUMHUYECKAsI CBSI3b, 3JIEKTPOOTPULATEIBHOCTD, BAJICHTHOCTb, CTENIEHb OKWCJIEHUS, MOJIb,
MoOJIIpHasi Macca, MOJIAPHBIM 0OBEM, BEIIECTBA MOJIEKYJISPHOIO UM HEMOJIEKYJISPHOTO
CTPOEHHUSI, PACTBOPBI, IEKTPOIUT U HEDIEKTPOJIUT, 3JIEKTPOJUTUUYECKAS TUCCOLUALNSA,
OKHCITUTENb W BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAaHOBJICHHE, TEIUIOBOW 3(deKt
peakluMH, CKOPOCTb XMMHUYECKOM peakluH, KaTalu3, XHUMUYECKOE paBHOBECHE,
YIJIEPOJHBIN CKeNeT, (yHKIIMOHAIbHAS TPYIINa, H30MEpPHUs, TOMOJIOTHS;

®OCHOBHBIE€ 3aKOHBl XMMHHU: COXPAHEHHE MACChl BEILECTB, IMOCTOSHCTBA COCTaBa,
NEePUOIUYECKHI 3aKOH;

® OCHOBHBIE TEOPUU XUMHH: XMMHUECKOH CBSI3H, AJIEKTPOJIUTUUECKON TUCCOMALINH,
CTPOEHUS OPraHUYECKUX COEIMHEHU;

® BA)KHEWININE BEIIECTBA M MaTepHalbl: METaH, STUJICH, alleTUiieH; O€H30JI, 3TaHOI,
JKUPBI, MbLIa, TJIIOKO3a, Caxapo3a, Kpaxmall, KIeT4aTka, OeNKHU, HCKYCCTBEHHBIE U
CUHTETHUYECKHE BOJIOKHA, KayYyKH, IJIACTMACCHI;

yMeTh:

eHa3pIBaThb M3YyUYCHHBIE BEUIECTBA [0 «TPUBUAIBHON» M MEXKIYyHapOJIHOU
HOMEHKJIATypE;

e ONpEENATh: BAJICHTHOCTh M CTENEHb OKHUCJIEHHUS XUMUYECKHUX 3JIEMEHTOB, THII
XUMUYECKON CBSI3U B COEIMHEHMSIX, 3aps/l UOHA, XapaKTep Cpelbl B BOAHBIX PacTBOpax
OpraHMYECKUX COEAMHEHUN, OKUCIUTENb U BOCCTAHOBUTENb, IPUHA/IEKHOCTD BELIECTB K
pa3IMYHBIM KJ1accaM OPraHUYEeCKUX COECIUHEHUN;

®XapaKTepHU30BaTh: OCHOBHBIE KJIACChl OPraHMYECKHUX COEIUHEHHH; CTpOEHHE U
XUMHYECKHE CBOMCTBA U3yYEHHBIX OPTaHUYECKUX COEIMHEHUM;

®00BSACHATh: 3aBUCUMOCTb CBOMCTB BELIECTB OT X COCTaBa U CTPOEHUS; MPUPOTY
XUMUYECKOW CBS3M (MOHHOM, KOBaJEHTHOM, METAJUTMYECKOW), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluy U MOJO0XKEHNU XUMUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

®BBLIMOJHATh XHMHUYECKUH OKCIEPUMEHT [0 pPACIO3HABAHUIO Ba)KHEUIIMX
OpraHUYECKUX BEIIECTB;

® [IPOBOAUTH CAMOCTOSATENbHBIN NOUCK XUMHUYECKOM HHPOPMALIMH C UCTIOIB30BAHUEM Pa3IMYHbIX
UCTOYHHUKOB (HAYyYHO-TIONYJISIPHBIX W3JaHWH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCcOB
WHuTepHera); HCMONB30BaTh KOMIBIOTEPHBIE TEXHOJOTHMH Juisi 0OpabOTKM M mepenadu
XUMHYECKON MH(OpMaIK U e€ MpeCTaBIeHNs B Pa3IUYHbIX (POpMax;

®JICTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHUS B MPAKTUYECKON JESITEbHOCTU
Y TIOBCETHEBHOM YKU3HU JJIS:

v OOBSICHEHUS! XMMHUYECKHX SIBICHUH, MPOUCXOIAIINX B IPHUPOJIE,
OBITY U Ha MPOU3BOJICTBE;

v OINpeAeIeHus BO3MOKHOCTH IIPOTEKAHUS XUMHUYECKHUX
MPEBpaIeHUH B Pa3IMYHbIX YCIOBUIX U OLIEHKH MX MOCIIEICTBUM;

v HKOJIOTMUECKU T'PAMOTHOTI'O TIOBEJIEHUS B OKPYKAIOIIEH CPELE;

v OLICHKH BJIMSHHUS XMMHUYECKOTO 3arps3HEHUS] OKPYKAIOIIEeH cpeibl
Ha OpPTraHu3M YEJIOBEKA U APYTUe )KUBBIE OPraHU3MBL;

v 0e30macHOr0 00paIIeHUs C TOPIOYHUMH U TOKCUIHBIMU BEIIECTBAMH,
1a00paTOpHBIM 000PYI0OBaHUEM;

v IIPUTOTOBJICHUS] PACTBOPOB 33JJaHHOM KOHIIEHTpAallUU B OBITY U Ha
IIPOU3BO/ICTBE;



v KPUTUYECKON OIEHKH JTOCTOBEPHOCTH XMMHMYECKOW HH(OpMaIum,
MOCTYNAIOIIEH U3 Pa3HBIX HCTOYHHUKOB.

Conep:kanue kypca. 10 knacc. ba3oBblii ypoBeHb

OcHOBHbIE TOJIOKEHUS]I TEOPUU XMMHUYECKOro ctpoenuss byraeposa.
BanentHocTh. CTpykTypHBIE (DOpMYITBI — TOJHBIC U cOKpaméHHbie. [IpocThie (oguHApHBIC) U
KpaTHbIE (JIBOMHBIE U TpOIiHbIE) cBA3M. M30oMepnl U n3omepus. BzauMHoe BiMsHUE aTOMOB B
MOJIEKYJIE.

Jemoncmpayuu. 1lnaBnenue, oOyriMBaHHEe W TOPEHHE OpPraHMYECKHUX BellecTB. Mogenu
(mapocTepKHeBbIe M OOBEMHBIC) MOJIEKYJT OpPraHUYECKHX COCAMHEHUH pa3HBIX KIIACCOB.
Omnpenenenne IeMEHTHOTO COCTaBa OPraHUYEeCKUX COSTUHEHUH.

Jlabopamopusie onvimol. VI3roToBICHUE MOJIECIICH OPraHUYECKUX COEAUHEHUM.

YriaeBoaopoabl U UX NPUPOIHbIE HCTOYHUKH

IIpenenabHbie yriaesoaopoabl. Ajukanbl. OnpeneneHue. ['OMOIOrHYecKuil psii alKaHOB U €ro
obmas ¢opmyna. CTpykTypHas H30MEpHsl yriepoaHor memnu. Paaukansl. HomeHkmnarypa
ankaHoB. XMMHYECKHE CBOMCTBA allkaHOB: TOPEHUE, PEaKLUU 3aMellleHus (raJloreHHpPOBaHUE),
peaKIMs pa3IoKEHUs METaHa, PeaKlus IeTUAPUPOBAHUS dTaHa.

Henpeneabnsie yriaesoaopoabl. AJukeHbl. OtwieH. Onpexnenenue. ['oMonorudeckuid psij
ankeHoB. Homenknarypa. CTpyKTypHass M TPOCTPAHCTBEHHAs (T€OMETPUYECKasi) H30MEpHs.
[TpoMbInIeHHOE TTOTYyYeHUE alIKeHOB: KPEKUHT U JeTUapUpoBaHue ankaHoB. JlabopaTopHoe
MOJIY4eHHUE STHIIEHA — PEaKIUs JAeTUIpaTaluy dTanona. Peakuuu npucoeiMHEHUs: THAPATALINS,
TUAPOTAION€HUPOBAHUE, TajlOreHupoBaHue, mnoauMepuszanuu. IlpaBuio MapkoBHUKOBA.
Oxkucnenne ankeHoB. KauecTBeHHbIE peakIuu Ha HEMPEIETbHBIE YTIIIEBOIOPOIbI.

Aaxanuenbl. Kayuykun. Onpenenenune. Homenknatypa. Conpsbk€HHble TueHbl. byraauen-
1,3u3omnpen. Peakmus JlebeneBa. Peaknmum mpucoeamHeHus  ankaaueHoB.  Kayuaykwu:
HaTypaJIbHbIH, CHHTeTHUYeCKHe (OyTaAHeHOBBIN, N30NPEHOBHIN). Bynkanuzanus kayuyka. Pesuna.
O00HHUT.

Aaxunbl. Onpenenenne. Homenknarypa. [lonyuenne n npumMeHeHre aneTuieHa. XUMUYECKHe
CBOMCTBAa  alleTWJICHA: TOPEHHE, PEaKUUd NPUCOCTUHEHHUS: THAPOTAIOTeHHUPOBAHUE,
rajioreHupoBanue, ruaparanus (peakuus Kydeposa). Bununxiiopu, modMBHHIIXIOPU.
Apenbl. Onpenenenue. ber3oun: ero crpoenue, HEKOTOPhIE (PU3NIECKHUE U XUMUYECKHUE CBOWCTBA
(ropeHue, peakIuu 3aMelleHus] — rallorTeHHPOBaHKUEe, HUTPOBAHKE), MTOJIyYeHHE U TPUMEHEHUE.
DKCTpaKITHs.

Hpupoanbiii ra3. CoctaB npupogHoro raza. Ero HaxoxaeHnue B npupone. [Ipemmymiecta
MPUPOJHOTO Ta3a Kak TOIUIMBA. XUMHYECKas TMepepadOoTKa MPUPOJHOTO Tas3a: KOHBEPCHS,
nuposin3. CUHTE3-Ta3 U €ro UCIOJIb30BAHUE.

HedgTs n cnocodb1 eé nmepepadorku. [lonmyTHbll HeQTAHON ra3, ero cocraB M (Qpakuuu —
ra3oBblii O€H3UH, TponaH-OyTaHoBas1, cyxou ra3. HedTs, €€ coctaB u nepepaboTka — MEPEeroHKa,
KpekuHr, pudopmunr. Heprenpoaykrsl. OkTaHOBOE YKCIIO; OSH3HH.

Kamennblii yrojs u ero mepepadorka. lckomaemblii yroib: aHTpalUT, KaMEHHBIH, OypBIH.
KoxkcoBanue kameHHOro yriia. KokcoBslil ra3, aMMuadHasi BOJia, KAMEHHOYTOJIbHAsI CMOJIa, KOKC.
[a3udukanus u KaTATUTHIECKOE THAPUPOBAHNE KAMEHHOTO YTJIS.

Jlemoncmpayuu. I'openue Metana, sTaHa, aneTwieHa. OTHOLIEHHE MeTaHa, STUJIEHA, alleTUJIeHa
u OeH30J1a K pacTBOpaM MepMaHTraHara Kaius u OpomHoii Bozae. [lomyuenue sTuneHa peaxiueit
JeTUApaTallii dTAaHOJIa M alleTHJICHA THAPOIM30M KapOua Kanelus. PasnoxeHnue kaydyka npu
HArpeBaHUU, HCTBITAHUE MPOAYKTOB DPA3JIOKEHHUS HA HEMpeneIbHOCTh, Kolekuuu «HedpTs u
HerenmpoaykTel», «KamMeHHBI yroab ¥ TPOAYKTHI ero mnepepabotkm», «Kayaykmy.
Jlabopamopnsie onvimpr. OOGHapy)KeHUE TPOAYKTOB ropeHUs cBeud. MccrnemoBaHue CBONCTB
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KayuykoB. MccnenoBanue cBoWCTB OeH301a.

Kuciaopoa- m asorcojep:kamue oOpraHudyeckue coeauHeHusi. OIHOATOMHbIE CHHPTHI.
Onpenenenre. OyHKIMOHATIbHAS THAPOKCWIbHAA Tpynma. ['oMOJOruyeckud psii mpeaesibHbIX
OJIHOATOMHBIX CIIUPTOB. M30Mepus mosioxkeHuss (QyHKIIMOHAILHON Ipynibl. BogopoaHas cBS3b.
XHUMHYECKHUE CBOWCTBA CIHMPTOB. AJbIEruiHas rpymnma. Peakmus sTtepuduKaIuu, CI0XKHBIC
a¢upsl. llpumenenue cnuproB. JeliCTBME METHIIOBOTO W 3THUJIOBOTO CIUPTOB HA OPraHHU3M
YyeJloBeKa.

Mmuoroaromuble cnupthl. OnpeneneHue. OTWICHTTUKOAb. [nuuepun. Ilonydenune wu
XMMHYECKHE CBOMCTBA MHOTOAQTOMHBIX CHHUPTOB. KauecTBeHHas peakiusi Ha MHOTOAaTOMHBIE
CIHUPTHL. AHTH(PHU3.

®enog. CTpoeHue, MOJydYeHUEe, CBOMCTBAa M IpuUMeHeHue ¢eHosa. KadecTBeHHbIE peakinuy Ha
(¢enoi. B3anmHoe BausHEE aTOMOB B MOJIEKYJIe eHoIa.

Aabaernabl. Omnpexaenenue. Q@opMmaibAeruy M aleTalbACTHA. XHUMHUYECKHME CBOMCTBa
anpaeruoB. KadecTBeHHBbIE peakUMUM Ha  albJACTHJbl. PeaklMu  MOJMKOHJCHCAIUU.
KapOonmnbHas rpymmna. KeToHBI Ha mpuMepe areToHa.

Kap6onoBbie kuciaorbl. IlpenesbHble OJHOOCHOBHBIE KapOOHOBBIE KHCIOTHI, HX
romonoruueckuii pan. [lomyuenue u npuMeHenne. XuMUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT.
Peakius srepudukaium.

Caoxuble 3¢upbl. Kupsbl. Peakius srepudukanuu. Cioxubsle 3¢pupsl. JKupbl, uX cocraB u
TUApOaN3 (KUCIOTHBIN U Ieno4yHoM). Mbina. ['mapupoBanue *XupoB. YTJI€eBOAbI. YTJIEBOJIBI.
Momnocaxapuzasl. ['mroko3a kak anpaerugocnupt. CopOuT. MOJOYHOKHCIOE M CIUPTOBOC
opoxenue. @orocunres. Hducaxapuanl. Caxaposa. [lomcaxapuapl: Kpaxmai, IEJIIi0103a.
AMuHBI. AMUHOTpYyIIa. AMUHBI IpeieNibHbIE U apoMaTudyeckue. AHWIMH. [lonyyenne aMuHOB.
Peaknps 3unuHa. XuMHYECKHE CBOMCTBA U IPUMEHCHHUE aMUHOB.

AMHHOKHCJIOTBI. BeJlku. AMHMHOKHCIOTHI Kak aM(OTEpHBIC OpPraHUYECKHE COCIUHCHHS.
I'muumn. Peakuust nmonukonjeHcauuu. Ilentugnas cBsa3b. [lepBuuHas, BTOpUYHAs, TPETHUYHAS
CTpYKTYyphI OenkoB. KauecTBeHnHble peakinu Ha 6enku. ['uaponus. enatypanus. buonorunueckue
¢GyHKIIMM OEJIKOB B OpraHu3Me.

Hemoncmpayuu. OxucieHue cnupta B anbjeruj. KadecTBeHHas peakiius Ha MHOTOATOMHBIE
crupThl. PacTBOpuMOCTh (eHONIa B BOjAE MpuU OOBIYHOM TeMIlepaType U TpH HarpeBaHUHU.
KadectBennsle peaknuu Ha (eHoa. KadecTBEeHHBIC peaKIluu Ha albJeruabl. B3aumonelcTBue
rroKo3bl ¢ ruapokcuaom Meau(Il) kak ampaerunocnupra. KadecTBeHHast peakius Ha Kpaxmall.
L{BeTHBIC peakIuu OEITKOB.

Jlabopamopmusie onvimal. CpaBHEHNE CKOPOCTH UCTIAPEHUS BOJBI M dTaHOJIA. Peakiius okucieHus
stuaoBoro coupra okcuaoMm meau (I1). PactBopumocTs rimiepuHa B Boje. KauecTBeHHas
peakiusi Ha MHOTOATOMHBIE CIUPTHI. Peakiusi «cepebpsHOro 3epkana». Peakuusi oxkucieHUs
aNbJETUA CBEKEMPUTOoTOBIEHHBIM TuApokcuaoM Mean (I1). Xumuueckue cBONCTBAa YKCYCHOM
KHUCJIOTHL. Ompesiesienne HeMpeaeabHOCTH pacTUTEIBLHOTO Macia. OrnpeesieHne pacTBOPUMOCTH
KupoB. Peakuus okucieHus TOKO3bl. KayecTBeHHas peakius Ha Kpaxmand. XUMHUYECKUe
CBOMCTBA OEJIKOB.

Ilpakmuueckan paboma. nenTrduKanus opraHuuecKux COeTMHECHUN.

Oprannveckasi XuMHs M 001IECTBO

Bbuorexnousiorusi. Ilepuonpl e€ pasButus. Tpu HampaBieHUS OMOTEXHOJOTHHU: TeHHas (WU
reHeTUYecKasl) MH)KEHEepusl; KJIeTOUHas WH)XeHepus; OMoJjoruyeckas MHXeHepus. | eHeTnyecku
MonupuuupoBanuble opranusmMel (I'MO) u TpancrenHas mpoaykinus. KionuposaHue.
HNmmoOunu3oBanHble (hepMEHTHI U UX IPUMEHEHHE.

Monumepsl. Knaccudukarus noamuMepoB. VICKyCCTBEHHBIE MOTUMEPHI: TEJUTYJION/I, alleTaTHBIN
MIENK, BUCKO3a, 1IeJUI0(aH.

Cunrernyeckue mnoguMepsbl. CrocoObl TOMYyYeHUS MOJIMMEPOB: MOJIUMEpU3ALUS U
nojaukoHjeHcanus.  CuHTeTHdyeckue  Kaydykd. [lmacTMacchl:  MOJNMCTHPOJ,  Te]IIOH,
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NoMBUHUWIXJIOpUI. CUHTETUYECKHE BOJIOKHA: KallPOH, HAWIOH, KEBJIAp, JJaBCaH.
Jemoncmpayuu. Konekuuu IU1acTMacC, CHHTETHYECKUX BOJIOKOH M H3JAETUNl U3 HUX.
Pasnoxxenne mepokcuaa BOAOPOAA C MOMOIIBIO KaTanasbl MPUPOAHBIX 00BeKTOB. Koekmus
cunTeTnueckux moromux cpeacts (CMC), conepkamux sH3UMBI. VcnbiTanue cpeasl pacTBOpa
CMC unaukaropamu.

Jlabopamopnsie onvimobl. 3HAaKOMCTBO C 00pa3llaMH IJIACTMACC, BOJIOKOH U Kay4YKOB.
Ilpakmuueckan paboma. PacriozHaBaHNE IUIACTMACC U BOJIOKOH.

TemaTudeckoe IJIAHUPOBAHHUE

Ne HaszBanue paznena KommmuectBo KosmmuectBo KomnnuectBo
4acoB KOHTPOJIbHBIX | MPAKTUYECKUX
pabor pabot
1. | [IpeameT OpraHMYECKON XHUMHH. 2 - -
Teopust CTpoOeHUs OPraHUuYECKUX
COCTUHEHUN
2. | YrieBoopo/ibl U MX PUPOIHBIC 12 1 -
HUCTOYHUKHU
3. | Kucnopon- u azorcoaeprkamniue 14 1 1
OpPraHMYECKUe COCTUHEHUS
4. | Oprannyeckasi XuMusl ¥ oOIIECTBO | S 1 1
6. | Pe3epn 1 - -
Uroro 34 3 2
@opMBbI KOHTPOJISI 1 BADUAHTHI €ro MPoBe1eHHus
Bcero, N3 Hux
HanmenoBanue temsl yac. IIPAKT. KOHTP. Hara
palboThI paboTHI
Tema 1. [IpeameT oprannveckoit 2 - Bx/k.
xumuH. Teopust CTpoeHHS
OpraHMYECKUX coeAMHEeHU A.M.
byrneposa.
Tema 2. YTI1€BOIOPOIBI U X 12 - KP Nel
MPUPOIHBIE UCTOUHUKH
Tema 3. Kucnopoa- u 14 ITP Nel KP Ne2
a30TcojiepKalliie OpraHnyecKue
COEIMHEHUS
Tema 4. Opranuueckast XuMusi 1 4 ITP No2 Tect
00111eCTBO
[ToBTOpeHMe u 06001IeHUE Kypca 2 - Urorosas
OPraHN4eCKON XUMHH. tectoBasi KP
Hroro 34 2 5




KanenpapHo-temaTuyeckoe niiaHupoBaHue padodeil MporpaMmbl

no xumuu B 10 kiacce

Ne N T Aara IIpumeyanus
n/n ylf; eMa ypoxa Ilnan | dakr | (Koppekuus)
Tema 1. IIpeomem opzanuueckoii xumuu.
Teopus cmpoenus opzanuueckux coeounenui A.M. Bymaeposa. (2 uaca)
1 1 | IlpeaMer opraHMYECKON XUMUMU. 02.09
Beoonwvii UTP.
2 2 | OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUYECKOTO 09.09
CTPOCHHS OPTaHUYECKUX COCTUHEHUH.
Bxoonoti koumponw 3a xypc xumuu 9 knacca
Tema 2. Yeneeo000poowt u ux npupoonsvie ucmoynuxu (12 uacoe)
3 1 AJKaHbl 16.09
4 2 AJKaHbl 23.09
S 3 AJTKEHBI 30.09
6 4 AJIKEeHbI 07.10
7 5 Ankanuensl. Kayuyku 14.10
8 6 AJIKMHBI 21.10
9 7 ApeHbl 04.11
10 8 IIpupoanslii ra3 11.11
11 9 Hedtp u ciocoOb1 ee nepepaboTku 18.11
12 10 | KamenHslii yroiipb u ero nepepaboTka 25.11
13 11 | IloBTOpeHue u 06oOIICHHE IO TEMaM 02.12
«Teopust CTpOCHHS OPraHUICCKUX
coequHeHui byrinepoBa» u «YriueBoaopoash)
14 12 | Koumponvuas paboma Ne 1 no meme 09.12
«Teopus cmpoenus opeanuieckux
coeounenuti A.M. Bymaeposa.
Yenee00opoowiy.
Tema Ne 3. Kucnopoo- u azomcooepycawue coeounenusn (14 uacos)
15 1 | AHanu3 pe3yabTaToOB KOHTPOJIBHOW PabOTHI 16.12
Nel.
OJHOAaTOMHBIE CIIHPTHI
16 2 | AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI 23.12
Nel.
OaHOaTOMHBIE CIIUPTHI
17 3 MHoroaTroMHbl€ COUPTHI 13.01
18 4 deHon 20.01
19 5 Anpneruasl 27.01
20 6 Kap6oHOBBIE KHCTTOTHI 03.02
21 7 Cnoxubie d¢upsl. XKupbr 10.02
22 8 YrieBozsl 17.02
23 9 AMMHBI 24.02
24 10 | AmuHOKHCIOTHI. benku 03.03
25 11 | I'eneTnueckas cBsI3b MEXY KilaccaMu 10.03
OPraHNYEeCKUX COCTUHEHUHN
26 12 | Ilpaxmuyeckas paboma Ne [ 17.03

«Hoenmugpuxayus opeanuyeckux
coeOuUHeHUL (8upmyanbHas 1abopamopusi)




27 13 | IloBTOpenue u o0oOLIEHHE MaTepHana o 07.04
teMe «Kucnopon- u a3orcoaepxaliue
OpPraHNYeCKHUEe COCTMHEHUS»
28 14 | Koumponvnas paboma Ne 2 no meme 14.04
«Kucnopoo- u azomcooepoicawue
opeanuyecKue coeOUHeHUs
Tema Ne 4. Opzanuueckas xumus u oouecmeo (4 uaca)
29 1 buorexunonorus 21.04
30 2 ITonumepst 28.04
31 3 | CunTeTnyeckue NoInuMephl 05.05
32 4 Ipaxmuyeckas paboma Ne 2 12.05
«Pacno3HaBaHue miacTMacc ¥ BOJIOKOH»
Cucmemamusayus u 0000uweHue 3HAHUI RO KypCy opeanuyueckou xumuu (2 uaca)
33 1 Hmozosas mecmosas KOHmMpoJIbHAA 19.05
padoma 3a Kypc 0p2aHuyecKol Xumuu.
34 2 O060011IeHNE U CUCTEMATU3AIUS 3HAHUN 110 26.05

Kypcy oprannueckou xumuu. [logsenenue
UTOT'OB 32 Y4eOHBbI! roJ1




