VIBaHLlOBa Moanucaxo undposoit

noanucobio: MsaHuosa

ﬂIO.qMVIJ'Ia Togmuna AHatonbesHa
JMata: 2022.11.25 12:56:48
AHaTONbeBHA ‘o300

MynuiunaibHoe Ka3eHHOE 00111€00pa30BaTeIbHOE YUPEKICHUE
cpeanss obuieobpa3oBarenbHas mKkoa . Buuésmmua Kymenckoro paitona Kuposckoit

obnactu
YTBEPX/IEHO COI''TACOBAHO PACCMOTPEHO
mupexrop OO 3aM. qupekTopa no YBP Ha 3aceganuu MO
/J1. A. BanmoBa/ / 1O. A. BoctpukoBa/  yuutenen
[Mpuka3z Ne 39/4 [Iporokon Ne74 €CTECTBEHHOHAyYHOT0 1IMKJIa
ot «30» amrycra 2022 r. «25» aBrycra 2022 r. [Tporokos Ne 1

oT 23 aBrycta 2022
PykoBoaurens MO:

/O.B. OBunHHUKOBA/

Pabouas nmporpamMmma 1o npeaMeTy « XuMusi»
(mpenmMeTHast 06s1acTh «ECcTeCTBEHHBIE HAYKHY)
g 10 kimacca
Ha 20222023 y4eOHbIi 1o

(6a30BBIl YPOBCHB)

1. Buuesnuna, 2022



Beenenue

Pabouas mporpamma yuebHoro mpeamera «Xumus» s 10 ximacca paszpaborana Ha
ocHoBe [IpumepHOii 0CHOBHOI 00pa3oBaTeIbLHON MPOTPaAMMbI CPEIHEr0 00IIero oOpa3oBaHus U
aBropckoit nporpammsl O. C. 'abpuensana (Xumus. Meroaudeckue pekomenaanuu. [Ipumepnsie
paboune nporpammbl. 10-11 wmaccer. / Tabpuensa O. C., Cnagko C. A. — M. ITlpocsemenue,
2019.), coorBercTBYOmMUX DenepalbHOMY TOCYIaPCTBEHHOMY 00pa30BaTEIIbHOMY CTaHIAPTY
obmiero ooOpaszoBanus. IIporpamma paccumrana Ha 34 yaca (1 wac B Hememro, 34 ydeOHBIX
Helenu) U paspaborana ¢ yu€rom ydeOHoro tuiaHa Ha 2020-2021 y4eOHBIN TOl U OCHOBHOM
obpaszoBarenbHOi mporpaMmmbl MKOY COIIl n. BuuéBmmua. B Hell Takke YYUTBIBAIOTCS
OCHOBHBIE HWJeM W HampasieHus lIporpammbl pa3BuTusi W (OPMHPOBAHUS YHHBEPCATBHBIX
y4eOHBIX JIEUCTBUI Il CPEAHETO 0011ero 00pa3oBaHusl.

W3yuenne XxuMuuM B cTapiield mkoyie Ha 0a30BOM YpOBHE HANpaBIIEHO HA JOCTHKCHHE
CHEAYIOUIUX LETEeH:

— OCBOCHHME 3HAaHUU O XMMHMYECKOM COCTABIISIOLIECH €CTECTBEHHOHAYYHOM KapTHHBI MHpA,
BOKHEHIIIMX XUMUICCKUX TMTOHATHAIX, 3aKOHAX U TEOPHUSX;

— OBJIQJICHHE YMEHHUSMHU PUMEHSTh MOJTyYeHHbIE 3HAHUS I OOBSICHEHUST Pa3HOOOPa3HBIX
XAMUYECKUX SIBIICHHA ¥ CBOWCTB BEIIECTB, OICHKM pOJM XHUMHH B Pa3BUTHU
COBPEMEHHBIX TEXHOJIOTUH U MMOJyICHUH HOBBIX MaTE€pHajoB;

— pa3BUTHE TO3HABATEIHHBIX WHTEPECOB W MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B IpoIecce
CaMOCTOSITEJIBHOTO NMPUOOPETEHN XUMUYECKUX 3HAHUM C HCIOJIb30BAaHUEM Pa3IUYHBIX
HCTOYHUKOB MH(GOPMAIIUH, B TOM YHCJIE KOMIIBIOTEPHBIX;

— BOCHHTaHHE YOEXKJEHHOCTH B TO3UTUBHOW pOJIM XUMUU B JKU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOIMMOCTH XUMHUYECKH TPAMOTHOTO OTHOILEHUSI K CBOEMY 3J10POBBIO U
OKpY»Kalolllel cpene;

— TPUMEHEHHUE MOJTYYCHHBIX 3HAaHUN U YMEHUH JUIisi 6€30IaCHOTO MCIOJIb30BaHUS BEIIECTB
Y MaTepUajoB B OBITY, CEIbCKOM XO3sIIICTBE M Ha MIPOU3BOJICTBE, PEHICHUS MPAKTUYECKUX
3a/1a4 B TIOBCEIHEBHOM KU3HU, MPEIYNPEKICHUS SBICHHUM, HAHOCSIIUX Bpe. 3J0POBbIO
YeJl0BeKa U OKpYXKarollen cpee.

[Iporpamma paccunTana Ha npenoaaBanue Kypca xumun B 10 kiacce (6a30BbIil ypOBEHB)
B oObeme 1 uaca B Henemo. KonmuecTBO KOHTpOJIbHBIX pabot 3a ron — 4. KommyectBo
MpaKTUYECKUX padoT 3a roa — 2.

IInanupyemMsle pe3yJibTaThl H3Y4eHHUs] Y4eOHOI0 NpeiMeTa

Jluunocmmuuwie:

— TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCS K CAaMOPA3BUTHUIO U CAMOBOCHHUTAHHIO B
COOTBETCTBUU C OOIIEYETIOBEUECKUMH I[EHHOCTSIMU M HJeallaMd TPaKJIaHCKOTO
00111eCTBA;

— TpUHATHE U pealu3alus I[IeHHOCTEeH 370poBOrO0 U 0Oe3omacHOTO oOpa3a KHU3HH,
OepeXHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHHE K COOCTBEHHOMY (DHU3UYECKOMY
U TICUXOJIOTHYECKOMY 3/I0POBbIO;

— HeNpUATHE BPEIHBIX IPUBBIYCK: KYPEHUS, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB;



YBaKEHHE K CBOEMY HApOAdy, YyBCTBO OTBETCTBEHHOCTH mepen PonuHoH, ropmoctu 3a
CBOM Kpal, CBOIO PouHy, NpoIIIO€ U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccnu;
NPUHATHE  TYMAaHUCTHYECKUX  I[ICHHOCTEH,  OCO3HAaHHOE,  YBAXHUTEIbHOE U
NI00posKenaTebHOE OTHOILIEHHE K IPYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;
CIIOCOOHOCTH K COTIEPESIKUBAHUIO U (POPMHUPOBAHUE TIO3UTHBHOTO OTHOIICHHSI K JIFOSIM, B
TOM YHCJIE K JUI[AM C OrPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS U HWHBAIHJAM;
Oepe’KHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHWE K (u3mueckoMy H
MICUXOJIOTUIECKOMY 3I0POBBIO APYI'HX JIFOJEH, YMEHUE OKa3bIBATh IEPBYIO TIOMOIITb;
pa3BUTHE KOMIICTCHIIUH COTPYIHUYECTBA CO CBEPCTHHKAMH, JICTBMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTelibHOM, OOIECTBEHHO TMOJIE3HOH, y4eOHO-
MCCIIEI0BATENILCKOM, IPOSKTHOM U APYTUX BUAAX JCATEITHHOCTH.
MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BHUTHS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyJYHO-TEXHHYECKOMY TBOPUYECTBY, BIIAJICHHC
JOCTOBEPHOH WH(pOpPMAIEH O TEePEOBBIX JTOCTHKCHHUSIX W OTKPBITHSIX MHPOBOW W
OTCUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MUpa U
o0111€ecTBa;
TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHWI0, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSDKEHUM BCEH JKWU3HHU; CO3HATEIBHOE OTHOIICHHE K HENMpPEpPHIBHOMY O00pa30BaHHIO
KaK yCIIOBHIO YCIIENTHON TPO(PecCHOHaTbHON 1 OOIIECTBEHHOM JACSITEIIBHOCTH;
HKOJIOTHYECKasi KYJIbTypa, OEpe)KHOE OTHOIICHWS K PpOTHOH 3eMiie, IPHPOIHBIM
O6orarctBam Poccum u MHpa; TOHMMaHu€ BIUSHUS COLMATbHO-IKOHOMUYECKHX
MPOLIECCOB HAa COCTOSIHUE TPUPOJHOW U COLMAIBbHON Cpeibl, OTBETCTBEHHOCTh 3a
COCTOSIHUE MPUPOTHBIX PECYPCOB; YMEHHUSI U HABBIKM Pa3yMHOTO MPHUPOAOINOJIB30BaHuU,
HETEpNHUMOE OTHOIIEHUE K ACUCTBUSM, MPUHOCSIIUM BpeJ SKOJOTMH; NMPHOOpEeTeHue
OTIBITA SKOJIOTO-HAMPABIICHHOM IS TEIILHOCTH;
OCO3HAHHBIN BBIOOp Oyaymiel npodeccun Kak MyTh U CIIOCO0 peain3aIiiu COOCTBEHHBIX
YKU3HEHHBIX TJIaHOB;
MOTPEeOHOCTh TPYAUTHCS, YBAXKEHHE K TPYAY U JIOAAM TPYAA, TPYAOBBIM JAOCTH)KCHUSIM,
I00pOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILEHHE K Pa3HbIM BHUIAM TPYIOBOM
NeSITeIbHOCTH.

Memanpeomemmuuwie:

Pecynamuenvie ynusepcanvhvie yueonvie 0eiucmeus

CaMOCTOSITEJIBHO OIpPENeNsATh LeNd, 3a/aBaTh NapaMeTpbl M KPUTEPUH, 1O KOTOPHIM
MOJKHO OIIPE/IENINUTh, YTO LEJIb JOCTUTHYTA;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTENbHOU AEATENBHOCTU U
AKHU3HEHHBIX CUTYaIUsX;

BBIOMpATh MyTh MJOCTHIKEHHS IEJH, IUIAHUPOBaTh peIIeHHE TIOCTAaBJIEHHBIX 3ajad,
ONTUMU3UPYS MaTepUalibHble U HEMaTepUaJIbHbIE 3aTPaThl;

OpraHu30BBIBaTh A(PQPEKTUBHBIN TOUCK pPECYpPCOB, HEOOXOIMMBIX [UI JIOCTHUIKECHUS
IIOCTABJIEHHOM LIETIH;

COTIOCTABJIATH IOJYYEHHBIN pe3yJabTaT AEATEIbHOCTH C IIOCTAaBICHHOM 3apaHee LENbIO.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIE YUeOHbIC el CTBHUS



WCKaTh M HAXOJUTh 00OOIICHHBIE CIIOCOOBI PEIICHHUS 3a/1a4, B TOM YHUCJIE, OCYIIECTBISATh
pa3BepHYThI MH(POPMAIIMOHHBIN MMOUCK U CTABUTh Ha €r0 OCHOBE HOBBIE (y4eOHBIC U
[103HABATENbHbIE) 3a/1a4H;

KPUTUYECKH OLIEHWBAaTh W HMHTEPIPETUPOBATH HWH(OOPMAILMIO C PA3HBIX TMO3UIIHIA,
pacrno3HaBaTh ¥ (PUKCHPOBATH MPOTHBOPEUHNS B MHPOPMAITMOHHBIX HCTOUYHUKAX;
HCMOJIb30BATh PAa3JIMYHbIE MOJIETbHO-CXEMATUUYECKUE CPEACTBA [UISl IPEACTABIICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOLICHUM, a TaKKe MPOTUBOPEUU, BBISIBICHHBIX B
MH()OPMAMOHHBIX HCTOYHUKAX;

HAXOJUTh W MPUBOJUTh KPUTHUYECKUE apTyMEHThl B OTHOUIEHHUU ACHCTBUU U CYXACHUU
JPYroro; CIOKOMHO M Pa3yMHO OTHOCUTBHCS K KPUTUYECKUM 3aMEYAHUSM B OTHOLICHHH
COOCTBEHHOTO CYXICHHS, pacCMaTPUBaTh UX KaK PECYpC COOCTBEHHOTO Pa3BUTHS,
BBICTPaUBATh MHIMBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAS OTPAHHUYCHUS
CO CTOPOHBI APYIMX YYaCTHHKOB M PECYPCHBIE OTPAaHUYCHHS; MEHSTh U YAECPKUBATH
pa3HbIe MO3UIMHU B MO3HABATEIHLHOMN JAESITEILHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUSA

OCYHIIECTBJIATh JEJOBYH0 KOMMYHHMKALMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH
(kak BHYTpH oOpa30BaTENbHON OpraHW3aliu, TaK W 3a €€ Npenejamu), MoaoupaTh
MapTHEPOB Ui JIeJIOBOM KOMMYHHKAIIMM UCXOJAS U3 COOOpa)keHUH pe3yabTaTUBHOCTU
B3aMMOJICHCTBHS, a HE JTUYHBIX CUMIIATHN;

MPU OCYILECTBICHUHM TPYNIOBONH pabOThl ObITh KaK PYKOBOAMUTENEM, TaK U YJICHOM
KOMaHJbl B pa3HbIX poJsiX (TeHeparop WAeH, KPUTUK, WCHOJHUTENb, BHICTYHAIOUIUH,
9KCIIEPT U T.1.);

pa3BEpHYTO, JIOTMYHO M TOYHO U3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJb30BaHHEM
a/IeKBaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

Ilpeomemmnvie:
B pesynbrare m3ydeHusi yueOHOTo mnpeamera «XWMHs» Ha YpOBHE CpPEIHEro OOIIero

00pa3oBaHUs BHIIYCKHUK HA 0230BOM YPOBHE HAYYMTCS:

packpbeIBaTh Ha IpUMEpax poJib XUMHUU B (OPMHPOBAHMH COBPEMEHHOW Hay4dHOM
KapTUHBI MUpa U B MPAKTUYECKOM JACATEILHOCTU YETIOBEKA;

JEMOHCTPUPOBATh Ha [pUMEpax B3auUMOCBS3b MEXKIY XUMHEH U JAPYrUMH
€CTECTBEHHBIMU HAyKaMU;

pacKpbIBaTh HA IpUMeEpax MOJIO0KEHUs TEOPUU XUMHUUYecKoro crpoeHust A. M. Byrneposa;
nmoHuMath ¢uznueckuii cmeici [lepuoanueckoro 3akona /. M. MeHneneeBa u Ha ero
OCHOBE OOBSICHSTh 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AIIEMEHTOB U 0OPa30BaHHBIX UMU
BEIIECTB OT JEKTPOHHOI'O CTPOCHUS ATOMOB;

OOBSACHATH NMPUUMHBI MHOTOOOpa3usl BEIIECTB HA OCHOBE OOIIMX MpeAcTaBleHUN 00 ux
COCTaBE U CTPOCHUH;

NPUMEHATH NPABUJIa CUCTEMATHUYECKOM MEXKIYHAPOJHOM HOMEHKIATYPhl KaK CpPEACTBA
pa3nuYeHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

COCTaBIISAITh MOJIKYJISIDHBIE U CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKHX BEIIECTB Kak
HOCHUTeNel MHPOpPMAIMK O CTPOCHHH BEIECTBA, €r0 CBOMCTBaX U MPUHAIICKHOCTH K
OIPENETIEHHOMY KJIACCY COCIMHEHUM;



XapaKTepu30BaTh OPraHUYECKHE BELIECTBA IO COCTaBy, CTPOCHUIO U CBOWCTBaM,
YCTaHAaBJIMBATb HNPUYHUHHO-CICACTBCHHBIC CBA3W MCKAY AAHHBIMU XapPAKTCPUCTUKAMU
BEILIECTBA;

IIPUBOJUTH IIPUMEPBI XUMUYECKUX PEAKLUN, PACKPBIBAIOIIUX XapaKTEpHBIE CBOWCTBA
TUIUYHBIX ~ TIPEACTAaBUTENCH KIACCOB OPraHMYECKUX BEMIECTB C IETIbl0  HX
I/II[CHTI/I(bI/IKaIII/II/I H 00BsICHEHHUS 00/1aCTH IMPUMCHCHUA,

IMPOTHO3UPOBATHL BO3MOKHOCTH IMPOTCKAHUA XUMHUUYCCKUX peaKuHﬁ Ha OCHOBE 3HAHUH O
TUIIAX XUMHUYECKOM CBSI3HM B MOJIEKYJIaX PEAr€HTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
HCIIOJIb30BATh 3HAHHUA O COCTaBC, CTPOCHUU U XUMHUYCCKUX CBOMCTBaX BEUICCTB JIs1
0€e30MacHoOTO IMPUMCHCHUA B HpaKTH‘IGCKOﬁ JACATCIIbHOCTH,

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIBb30BaHUS MPOJYKTOB NepepaboTKu HEPTH U
IpHUPOAHOro ra3a, BBICOKOMOJICKYIISIPHBIX COG)II/IHGHI/Iﬁ (HOJ'II/IBTI/IJ'ICHa, CHHTCTHYECCKOI'O
KaydyKa, alleTaTHOT'O BOJIOKHA);

IMPOBOAWTE OIIBITHI MO PAaCO3HABAHUIO OPraHUYCCKUX BCUICCTB: TIIMICPUHA, YKCYCHOI\/'I
KHCJIOTBI, HETIPCACIIbHBIX XWUPOB, I'JIFOKO3bI, Kpaxmaja, OEJIKOB — B COCTaBe IMUIIEBBIX
IMPOAYKTOB M KOCMECTUUCCKUX CPEACTB,

BJIQZICTE IIpaBUJIaMU W IIpUEMaMiu Oe3omacHOI pa6OTI)I C XUMHUYECKUMHU BEIIECCTBAMHU U
1abopaTopHBIM 000PYI0BAHUEM;

YCTaHAaBJIMBATb 3aBUCUMOCTb CKOPOCTHU XAMHYECKOH PCAKIIM U CMCIICHUA XUMHUYCCKOTO
pPaBHOBECHS OT Pa3IMYHBIX (DAKTOPOB C IEIBIO OMPEACTECHUS ONTHMAIBHBIX YCIOBHI
MPOTEKAaHMSI XUMHUECKHUX MTPOIIECCOB;

MPUBOJUTH IPUMEPHI THIPOJIN3a COJICH B TIOBCETHEBHON JKM3HH YEJIOBEKA;

IPUBOJUTHE TPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENFHBIX pEakmMid B  MPHPOJE,
MIPOM3BOICTBEHHBIX MTPOIIECCAX U )KU3HEIEATEIHHOCTH OPTraHU3MOB;

NPUBOJIUTE TPUMEPHl XUMHUYECKHX pEAKIHMH, PAaCKPHIBAIONINX OOIINEe XHUMHUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB — METAZIOB M HEMETAILIOB,;

NPOBOAMTH pacueTbl Ha HAXOXKICHHUE MOJICKYISIPHOH (GOPMYNBI YriieBojopoja Io
IPOJYKTAaM CrOpPaHUS M MO €ro OTHOCUTEIbHOM IUIOTHOCTH W MAacCOBBIM JOJISIM
3JIEMEHTOB, BXO/SIIIUX B €r0 COCTaB;

BJAJETh NpaBHJIaMU O€30MacHOTO OOpaIieHus] ¢ €IKUMH, TOPIOYUMH M TOKCHUYHBIMHU
BEIIIECTBAMHU, CPEACTBAMH OBITOBOI XMMUW;

OCYIIECTBIIATh MOUCK XMMHUYECKOW WH(POPMAlMU IO Ha3BaHUSIM, HICHTH(UKATOPaM,
CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

KPUTUYECKH  OIIGHMBaTh M  MHTEPIPETUPOBATh  XMMHUYECKyH0  HH(opMaruio,
COJIEPIKAILYIOCSl B COOOIICHUSIX CPEICTB MaccoBoil mH(popmanuy, pecypcax MurepHer,
Hay4YHO-TIONMYJISIPHBIX CTAaThsIX C TOYKU 3PEHMs] €CTECTBEHHOHAYyYHON KOPPEKTHOCTH B
LeJIAX BBISBJICHUS OIMOOUHBIX CYyXAeHUN 1 (popMUpoBaHMsi COOCTBEHHOM MO3UIINH;
NPEJCTaBIATh IyTH PELICHHs INI00aNbHBIX MPOOJIeM, CTOSAIIMX Mepes YeIOBEYECTBOM:
9KOJIOTUYECKUX, FHEPT€TUUECKUX, CBIPHEBBIX, U POJIb XMMHUHU B PEIICHUH 3TUX MPOOIEM.

BLIHYCKHI/IK Ha 0a30BOM YPOBHC MOJYYHUT BO3ZMOKHOCTD HAYYMTbLCH:

HWIUTIOCTPUPOBATE HAa NpUMEpAX CTAHOBJICHHUC U 3BOJIFOHUIO OpFElHPI‘-ICCKOﬁ XUMHH KakK
HAYKHU Ha pa3IMYHbIX HCTOPUUCCKUX ITAllaX €€ Pa3BUTHUSA,



WCIOJb30BaTh METOJbl HAYYHOTO MO3HAHUS IPHU BBINOJHEHHHM TPOEKTOB U Y4eOHO-
UCCIICIOBATENICKUX ~ 33/1a4 10 HM3YYEHUIO CBOMCTB, CIIOCOOOB TMOJNyYeHHUS H
pacrno3HaBaHUs OPraHUYECKUX BELIECTB;

OOBSICHATH TPUPOAY M CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBS3U: KOBAJICHTHOM
(monsipHOM, HEMOJSAPHOM), MOHHOM, METaNIMYEeCKOW, BOJOPOJHOM — C IEJNIbIO
OTpE/IENICHUS] XUMUYECKON aKTUBHOCTH BEIIECTB;

yCTaHABIMBAaTh T'€HETUYECKYIO CBSI3b MEXKJY KJlacCaMU OPraHUYECKUX BELIECTB IS
000CHOBaHHS NMPUHIUIUAIFHONH BO3MOXXHOCTH TIOJYYEHHsSI OPTaHUYECKUX COCAMHEHHH
3aJIaHHOTO COCTaBa U CTPOCHUS;

YCTaHaBIIMBATh B3aMMOCBSI3M MEXIY (QakTaMu U TEOpUEH, IPUUMHON U CIEACTBUEM IPU
aHaJIn3e MpOOJIEMHBIX CUTyalluii U OOOCHOBAHMM NMPUHUMAEMBIX PEIIEHHH Ha OCHOBE
XUMHUYECKUX 3HAHUU.

TpebGoBaHMs K ypOBHIO MOATOTOBKU OOy4aroUuxcs. Yyaliuecs B pe3yibTaTe YCBOCHUS

pasaciia 10JIKHbI 3HATH/MIOHUMATh:

Ba)XKHEUIIINE XUMUYECKUE MOHATHS: BEUIECTBO, XUMUUYECKUN AJIEMEHT, aTOM, MOJIEKYJa,
OTHOCUTCJIbHAA aTOMHAasI " MOJ'ICKy.]'IHpHaH MaccChbl, HOH, aJ'IJ'IOTPOHI/ISI, HU30TOIIbI,
XUMHNYECKast CBA3b, BHCKTpOOTpI/IHaTeJ'II)HOCTL, BaJICHTHOCTB, CTCIICHb OKUCJIICHUSA, MOJIb,
MOJISIpHAas Macca, MOJISIPHBIA 00BEM, BEIIECTBA MOJIEKYISIPHOTO M HEMOJIEKYISIPHOTO
CTPOEHHMSI, PACTBOPHI, AIEKTPOIUT U HEDIIEKTPOJHT, IEKTPOJIUTUYECKAS] TUCCOIUAIINS,
OKUCITUTEh M BOCCTAHOBHTENb, OKHCIEHHWE W BOCCTAHOBJICHHE, TEIUIOBOW 3(deKT
peakiuu, CKOPOCTh XUMHUYECKOW PEaKIUH, KaTaliu3, XUMHYECKOE€ paBHOBECHE,
YTIEPOIHBIN CKeNeT, GYHKIIMOHATbHAS TPYIIa, H30MEPHsi, TOMOJIOTHS;

OCHOBHBIC 3aKOHBI XHMHHU: COXpPaHEHHWE MAacCChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
MEepUOIUYECKUI 3aKOH;

OCHOBHBIC TECOPHUH XHMHUHU: XUMHUYCCKOW CBSI3U, JJICKTPOJUTHYECKON TUCCOIHAIINH,
CTPOCHHS OPTaHMYECKUX COCIMHEHU;

B)KHEHIIIME BEIIECTBA U MaTEpHANIbl: METaH, TUJICH, alleTHJICH; OSH30J1, dTAHOJI, )KUPHI,
MbLJIa, TJIOKO3a, caxapo3a, Kpaxmaji, KiIeTdyarka, OeJIKH, WCKyCCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, KAYUIyKH, IJIACTMACCHI;

yMeTh:

Ha3bIBAaTh U3YYEHHBIE BEIIECTBA 0 «TPUBUATHHONY U MEXKIYHAPOAHON HOMEHKIIATYpE;
ONPENEATh: BAJICHTHOCTh M CTCICHb OKHUCICHHS XHUMHUYCCKHUX DJJIEMEHTOB, THII
XUMHUYECKON CBS3U B COCIMHCHMSX, 3apsij MOHA, XapaKTep Cpellbl B BOJHBIX pacTBOpax
OPraHUYECKUX COCIMHCHHUH, OKUCIUTENIb U BOCCTAHOBUTEb, MPUHAIICKHOCTh BEIICCTB
K pa3JIMYHBIM KJIacCaM OPTraHUYECKUX COCIMHCHHIM,

XapaKTEepU30BaTh: OCHOBHBIE KIJIACCHI OPraHUYECKUX COEAUHEHUH; CTpPOEHUE U
XUMHUYECKHE CBOMCTBA U3YUYEHHBIX OPTaHUYECKUX COECTUHEHU;

OOBSACHATH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT HX COCTaBa W CTPOCHUS; TMPUPOIY
XUMHUYECKON CBsI3M (MOHHOM, KOBAaJCHTHOM, METaJUIMYECKOi), 3aBHCHUMOCTH CKOpPOCTHU
XMUMHYECKON pPeaKIMH U TOJIOKEHUSI XMMUYECKOTO PAaBHOBECHS OT PA3NUYHBIX (PAKTOPOB;
BBITIOTHAT XUMUYECKUN HKCIEPUMEHT IO PACIIO3HABAHUIO BAXKHEMILIUX OpPraHUYECKUX
BEIICCTB;

MPOBOJUTH CAMOCTOSITETIbHBIA TOWCK XHMHUYECKON HH(POpPMAIMH C HCIOJb30BaHUEM
Pa3TUYHBIX UCTOYHUKOB (HAYYHO-TIOMYISPHBIX H3JaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,



pecypcoB HMHTepHET); HCHOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHMHU Jisi 00pabOTKU M
nepenayd XMMUIeckoi nH(opMaluy U e€ mpeACcTaBIeHUs B Pa3IMIHBIX (popmax;
— WCTOJb30BaTh MPUOOPETEHHBIC 3HAHWS W yYMEHUS B TPAKTUYECKON JIESATCILHOCTH U
[MOBCEAHEBHOM KU3HU JIJISL:
v\ 00BSCHEHHS XUMHMYECKMX SBJIECHHMH, MPOMCXOISIIMX B IMPHPOJAE, OLITY M Ha
MIPOU3BOJICTBE;
v\ ompeneneHus BO3MOKHOCTU IPOTEKaHWs XMMHUYECKMX IIPEBpAlICHUH B
Pa3IMYHBIX YCIOBHIX U OLEHKH UX TIOCIICCTBUIA;
v/ 3KOJIOTMYECKU IPAMOTHOTO MOBEIEHHS B OKPYXKAIOIIEH Cpe/ie;
v/ OILIEHKH BIMSHHMS XMMHYECKOTO 3arpsA3HEHMs OKPYKAIOLIEH CPeIbl Ha OPraHu3M
YeJI0OBEKa U APYTHE KUBbIE OPraHU3MBbI,
v/ 0e3omacHOro oOpalleHus C TOPIOUYMMH M TOKCUYHBIMH  BEIIECTBAMH,
1a00pPaTOPHBIM 000PYIOBAaHUEM;
v IPUTOTOBJIEHHS PACTBOPOB 3aJaHHOM KOHIEHTPALUH B OBITY U Ha IPOU3BOJICTBE;
v\ KPHUTHYECKOM OLEHKU JOCTOBEPHOCTH XMMHUUYECKOM MH(OPMAIIMH, TTOCTYIIAIOMIEH
W3 pa3HBIX UCTOYHUKOB.

Conepskanue Kypca

Tema 1. Teopusi crpoeHusi oprannyeckux coenuHennii A. M. Byrieposa. [Ipeamer
opraHnyeckoil  xumuu. OpraHudecKkue  BEIIEeCTBA:  IMPUPOJHBIE, HCKYCCTBEHHBIE U
cunTernyeckre. OCOOEHHOCTH COCTaBa M CTPOEHHUS OpraHMYeCcKUX BemlecTB. Buramusm u ero
kpax. [lonstue 06 yrmeBogopoaax.

OCHOBHBIE TOJIO)KEHUSI TEOPUM XUMHUYECKOTo CcTpoeHus byriepoBa. BalleHTHOCTS.
CrpykrypHble (OpMyiIbl — IMOJIHBIE W cokpamiéHHble. [IpocTeie (oauMHAapHBIE) M KpaTHBIE
(nBoliHBIE U TpOMHBIE) CBsI3U. M30Mephl u n3oMepusi. B3auMHoe BIusSiHUE aTOMOB B MOJIEKYIIE.

JeMoncTpanun. Hexotopble 001IMe XUMUYECKHUE CBOMCTBA OPraHMYECKUX BEIIECTB: UX
ropeHue, IaBieHue u oOymmBaHue. Mojenu (Iapo-cTep)kKHEeBble W OOBEMHBIC) MOJEKYI
OpPraHMYECKUX COEAMHEHUH pa3HbIX KiaccoB. OrmpenesneHne 3IEMEHTHOIO  cocTaBa
OpPraHUYECKUX COCANHEHUM.

JlaGopaTopHble onbIThI. 3rotoBnenne Mojieneil OpraHm4ecKux COCTUHEHUMN.

Tema 2. YriieBoaopoabl U UX NPUPOAHbIE HCTOYHNUKH

IIpenenbHble yriieBoaopoabl. Ajkanbl. Onpezenenue. [oMonorundeckuii psj alnkaHoB U
ero obmas dopmyna. CTpykTypHas u3oMepus yriepoaHoi nemnu. Pamgukansl. Homenxmarypa
aJIKaHOB. XMMHYECKHE CBOICTBA aJIKaHOB: TOPEHUE, PEaKLMU 3aMelleHus (TajJoreHHpOBaHUE),
peaKkius pa3jaoKeHUsl METaHa, Peaklysl IerupUpOBaHUs FTaHa.

HenpeneabHble yriieBoaopoabl. AJIKeHbl. OTWICH. [OMOJIOrMYecKHil psij aJIKEHOB.
Homenxknarypa. CrpykrypHas uzomepus. lIpomblIUIEHHOE IMOMydYEHUE AIKEHOB: KPEKHUHI H
JETUAPUPOBaHNUE aJKaHOB. Peakius AerujaparallMd 5TaHONA, Kak JIabOpaTopHbIM crmocol
MIOJIy4EHHUS] 3TUJICHA. Peakunn mnpucoenuHeHus: ruaparanys, THIPOraJlOTeHUPOBAHUE,
raJJIoreHupoBaHue, nonumepusauuu. [IpaBuno  MapkoBHuKOBa.  OKHCIIEHHE — QJIKEHOB.
KauecTBeHHbIE pEAKIIMKM Ha HENPEEIBHBIE YTIIEBOAOPOIbI.

Auaxanuensl. Kayuykn. Homenknarypa. Conpsix€nnble auensl. byraauen-1,3, usomnpes.
Peakiust  JleGeneBa. Peaknuu mnpucoennHeHus —ankagueHoB. Kaydyku: HaTypajibHBIH,
cuHTeTHuecKue (OyTaJIueHOBbIH, N30NPEHOBIN). Bynkanuzanus kayuyka. Pesuna. D60HHT.



Aakunpl. OOmas xapakTepuCcTHKa ToMoJjorudeckoro psaa. CrocoOwsl oOpa3oBaHHS
HAa3BAHUN QJIKWHOB. XHMHYECKHE CBOMCTBA ALETUJICHA: TOPEHHUE, PEAKIUU MPHUCOECIUHEHUS:
TUIPOrajoreHupoBaHKe, rajloreHupoBaHue, ruaparanus (peakuus Kyueposa), — ero noiaydueHue
U IpUMEHEHHE. BUHMIXJIOpHU U €ro MoJIMMepU3alusl B OJIUXJIOPBUHUIL

Apenbl. beH301, Kak IpeACTaBUTENb apOMaTUYECKUX YINIEBOJAOpoJoB. CTpoeHHE €ero
MOJIEKY/IBl M CBOMCTBA (PM3MYECKUE U XMMUUYECKUE CBOWCTBA: TOPEHUE, PEAKLIUU 3aMEIIECHUS —
rajJloreHupoBaHue, HuTpoBanue. [lomyyenue u npumeHeHne OeH3071a.

Hpuponubiii m momytHslii raspl. CocraB mnpupogHoro rasza. Ero HaxoxJeHue B
npupone. llpeumymniecTBa NpPUPOAHOrO ra3a Kak TOIUIMBA. XHMHMUecKas IepepaboTka
MIPUPOJIHOTO ra3a: KOHBepcus, mupoiu3. CUHTE3-ra3 u ero NpuMeHeHHE.

[TonyrHele ra3el, ux cocraB. [lepepaboTka MOMyTHOro ra3a Ha (pakUMHU: CyXOM Tas,
npornaH-0yTaHoBasi CMECh, Ia30BbIil OEH3UH.

HedTth u cnocodbl eé mepepadorku. CocraB HepTH U e€ mepepabOTKa: IMEperoHka,
KpekuHr, pudopmuHr. Hedrenmpoayktsl u ux mnonydeHue. I[loHstue o0 OKTaHOBOM 4YHCIIE.
XuMHYeCcKre criocoObl MOBBILIEHUS KadecTBa OEH3MHA.

KamenHblil yrosbs u ero nepepadorka. Kokcopanme KaMeHHOIO yIiisl M €r0 MPOAYKTHI:
KOKCOBBIH Ia3, aMMuauHasi BOJia, KAMEHHOYT'0JIbHasl CMOJIa, KOKC. ['a3nukays KaMeHHOTO YIJIs.

Jlemoncmpayuu. TopeHue TmpenenbHBIX M HEMpPEIeNbHbIX YINIEBOAOPOAOB: METaHa,
JTaHa, aneruseHa. KauecTBeHHble peakllMd Ha HenpeaeabHbIe YITIEBOJ0POAbl: 00eCIIBEUNBaHNE
STUJIEHOM M aleTHJIEHOM pacTBOPOB IE€pMaHraHata Kaiausi M OpoMHOM Bojabl. OTHOIIEHHE
OeH3o1a K 3TUM okuciuTensm. [leruaparanus sranona. ['maponus kapouaa kaneuus. Komiekuu
«Hedts u HedTenpomykTsl», «KaMeHHBIN Yroiab W MPOIYKTHI €ro nepepadoTkuy», «Kayaykmy.
Kapra none3nbix uckonaeMoix PO.

Jlabopamopnusie onvimoi. OOHapyXKeHHUE TPOIYKTOB TopeHus cBeud. VccrienoBaHue
CBOMCTB Kay4yyKOB.

Tema 3. Kuciopoa- u a3orcojaep:kaniue oprannveckue coeJuHeHust

Opnoaromublie cnupthbl. Onpenenenve. OyHKUIMOHATbHAS THAPOKCUIbHAS TpyMIa.
lomonornyeckuit  psAn  mpeneibHBIX  OJHOATOMHBIX — CHHPTOB. M3omepuss MmonokeHUs
(GhyHKIIMOHAIBHOUM Tpynmbl. BomopoaHas cBs3b. XMMHUYECKHE CBOWCTBA CHUPTOB. AJIbICTHIHAS
rpynna. Peakuust srepudukanuu, cinoxseie 3¢upsl. [Ipumenenue cruproB. J[leiicTBue
METHJIOBOTO U STHJIOBOTO CITUPTOB HAa OPraHU3M YeIOBEKa.

MHoroaroMHble CHHUPTbI. OTWICHIIUKONb, KaK MPEICTABUTENb JABYXaTOMHBIX H
DJIMIEPUH, KaK TMpeACcTaBUTedb TPEXaTOMHBIX cHupToB. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CITUPTHI, UX CBOMCTBA, ONy4YeHHe U npuMenenue. [louarue o0 antudpusax.

®enou. CrpoeHue, MOIyuyeHUE, CBOMCTBA M mNpuMeHeHHe ¢eHona. KadecTBeHHbBIE
peakuuu Ha ¢peHosa. B3aumHoe BIUsSHUE aTOMOB B MoJieKyle (heHoua.

Aabaernabl M KeTOHbl. DopManbaerua W aleTalbAeru], KaK MpeAcTaBUTENN
aNbJIETHJIOB, COCTaB MX MoJjekyn. (DyHKIMOHaNbHAs KapOOHWUIBHAs rpymmna. KauecTBEeHHBIE
peakuuu Ha anpAeruanl. CBoicTBa, TOJy4YeHHE W TNpuUMEHeHHe QopManpaeruaa u
arieranpaeruga. Peaknuu mnonukoHAeHcauuu ans ¢opmanbaeruaa. I[loHstue o keroHax Ha
MpuMepe aleToHa.

KapOonoBbie kucaoThl. [OMONOTMYECKHMA P TPEACTbHBIX  OIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. JKuUpHBIE KapOOHOBBIE KHUCIOTHL. XMMHUYECKHE CBOICTBA KapOOHOBBIX
kucioT. [lonyueHue u npuMeHeHne MypaBbUHOM U YKCYCHOM KHCTIOT.

Caoxubie 3¢upsbl. Kupsbl. Peakius srepuduranun. Croxssle 3¢upsl. Kupsl, ux
COCTaB ¥ TUAPOINU3 (KUCIOTHBIN U MIEJI0YHON). Mblna. [unpupoBaHue >KUpoB.



YraeBoabl. YrieBogpl. Monocaxapuabl. [nroko3a kak ampaerugocnupT. CopOwr.
MonouHokucioe u  cnuproBoe  Opoxenue. Dortocunre3. [Qucaxapunsl.  Caxapo3sa.
ITonucaxapuapl: Kpaxmai, LEJUI0I03a.

AMuHBI. AMUHOrpymnna. AMHUHBI NpeAeabHble U apoMatnueckue. AHwInH. [lonyuenue
amMuHOB. Peakmus 3unnHa. XuMUYeCKUe CBOMCTBA U IPUMEHEHNE aMUHOB.

AMMHOKHUCJIOTBI. AMHHOKHUCIIOTBI, COCTaB UX MOJIEKYT M CBOWCTBA, Kak aM(OTEPHBIX
OpraHMYeCKUX COEIMHEHUH. [JuIMH, Kak NpeAcTaBUTENb aMHUHOKUCIOT. Ilomydyenue
MOJIMIIETUIOB pEeaKUMeE NoJUKoHAeH cauu. [TIoHsITHE O MENTUIHOMN CBSI3U.

Beakn. Crpoenue Mmosekyn OeNKOB: MEepBUYHAsl, BTOPUYHAS U TPETUYHAS CTPYKTYPHI.
KauecTBenHble peakiuy Ha O€IKHU, UX THAPOJIN3, IeHaTypauus U Ouosornyeckue QyHKINH.

Jemoncmpayuu. IlorydeHne anpIeruioB OKACIEHUEM clIUpTOB. KauecTBeHHas peakius
Ha MHOTOaTOMHbIE€ CIHMPTHI. 3aBUCHMOCTh PAaCTBOPUMOCTH (PEHOJNa B BOJE OT TEMIEPATYPBHI.
BsaumopeiictBue ¢ 6pomHo# Bogol u xsopunoM sxenesa(Ill), xkak xadecTBEHHBIE peakIMU Ha
¢denon. Peakuuu cepeOpsHOTO 3epkana U €O CBeXenolydeHHbIM ruapokcuyioMm menu(Il) mpu
HarpeBaHWM, KaKk KaueCTBEHHbIE peaklUuu Ha aimpAeruibl. OOpasibl MypaBbHHOW, YKCYCHOM,
MAJIbMUTHUHOBOM U CT€APUHOBOM KUCJIOT U UX PACTBOPUMOCTH B BOJE. AJBJETUIHBIE CBOMCTBA U
CBOMCTBA MHOTOATOMHBIX CHHPTOB IJIIOKO3bI B  peakiuu ¢ rujapokcuaoM  wmenu(Il).
Wnentuduxanus kpaxmana. KauecTBeHHbIe peakliny Ha OCJIKH.

Jlabopamopuvie onvimel. CpaBHEHUWE CKOPOCTH HCHApeHUs BOJBI M ATAHOJA.
PactBopuMocTh mmieprHa B BoAe. XMMHUYECKUE CBOMCTBA YKCYCHOW KHCIOTHL. OmpeneneHue
HEMpeesIbHOCTH pacTUTEIbHOro Macna. MaeHtuduxanus Kpaxmana B HEKOTOPBIX MPOAYKTax
nutanus. M3rotoBiaeHrne KpaxMajdbHOro Kieicrepa. M3rotopiieHre Moneneid MOJIEKYJI aMHUHOB.
N3roTtoBiieHne MoaeIu MOJIEKY/Ibl NINLIMHA.

Ilpakmuueckas paboma. nentudukamnuss OpraHUIeCKUX COCTUHCHHM.

Tema 4. Oprannyeckasi XuMusi 1 00111eCTBO

Buorexnonorus. Ilepuoapl e€ pasputusa. Tpu HampaBiieHUs OMOTEXHOJIOTUU: T€HHAS
(WM TeHeTHYecKas) HWHXKEHepus; KICTOYHas WHXKEHepus; OHOJoruueckas HWHKEHEpHs.
l'enetnueckn MomudunupoBanusie opranuamMel  (I'MO) wu  TpaHcreHHas  HPOAYKIUS.
Knonuposanue. UMMobunuzoBanHbie GepMEHTHI U UX IPUMEHEHUE.

Momumepsl. Knaccudukamnus nonumepoB. VICKycCTBEHHBIE MOJUMEpHI: IEIITYIOUI,
alleTaTHbIN MENK, BUCKO3a, IeJI0(aH.

Cunrernyeckue mnonaumepbl. [lomuMepusanuss M MOJMKOHJEHCAIUS, KAaK CIIOCOOBI
nosrydyeHus: nmonuMepoB. CuHTeTnyeckue kaydyku. [lomuctupon, TedyioH M NOTUBUHUIXIOPUI,
KaK mpeacTaBuTeu miaactmace. CHHTETUUECKUE BOJIOKHA: KallpOH, HAIJIOH, KEeBJap, JaBCaH.

Jlemoncmpayuu. Konnekuuy KayyykoB, IJIACTMAcC, CHHTETUYECKUX BOJIOKOH M U3JETUN
n3 Hux. @OepMeHTaTMBHOE PAa3JI0KEHUE TEPOKCHUIA BOJOPOAA C TIOMOUIBIO KaTajasbl
CBEKEHATEPTHIX MOPKOBH HITH KapToQers.

Jlaoopamopnuvie onvimbi. O3HAKOMIIEHHWE C KOJUIEKUUSAMHU KaydyKoB, IUIaCTMacC U
BOJIOKOH.

Ilpakmuueckaa padoma. Pacrio3HaBaHHE IJIACTMACC U BOJIOKOH.



TemaTn4eckoe IJIAHUPOBaHUE

No Bceero, 13 Hux
n\n HaumenoBanue Tembl Jac. TpaKt. KOHTD.
paboThl paboThI
1 | Tema 1. [Ipenmer opranuyeckoi 2 - Bx.KP
xumuu. Teopus cTpoeHus
OPraHUYeCKUX COCTMHEHUIN
A. M. byrtneposa.
2 | Tema 2. YTIIeBOAOPOIBI U UX 12 - KP Nel
MPUPOTHBIE HCTOUYHUKH
3 | Tema 3. Kucnopon- u 14 TP Nel KP Neo2
a30TCoJIeprKallie OpraHuuecKue
COEJIMHEHUs
4 | Tema 4. Oprannyeckasi XuMus u 4 ITP Ne2
0011ECTBO
5 | IloBTOopenue u 06001IeHNE Kypca 2 - WuTerpupoBaHHbIif
OpPraHNYeCKON XHMHH. 3a4eT
Hroro 34 2 4




OkcnepuMeHTanbHast yacte: - nemoncrpanuu, JI.O.- 1abopaTtopHbIe ONBITHI

[Tpunoxenue 1

Kanennapno-temaTnueckoe njanuposanue 1mno kypey «Xumus 10 kiaacce» (0a30Bblil ypoBeHb)

Ne JKCcNepuMeHTAIbHAS YaCTh [{esieBbIE TPUOPUTETHI BOCIIUTAHHS,
Tema ypoka OcHoBHOE coiep:kaHNe YPOKa
Ypoka (KJTrOUYEBBIE BOCITUTATEIBHBIC 3a/1a4UH)
TEMA 1. IPEJIMET OPT AHMYECKOUW XUMUU. TEOPUSI CTPOEHUSI OPT AHUYECKUX COEJIMHEHNM A. M. BYTJIEPOBA. (2 YACA)

1 [Ipenmer opranuueckont Opranudeckue BelIeCTBa: npupoansie, | . IlnaBnenue, oOyrnuBaHHe W TOpEHHE - TPYAOBOU OIIBIT, ONBIT YHACTHUSA
XUMUH. HUCKYCCTBCHHBIC u CUHTCTUYCCKUC. | OPraHUYCCKUX BCIICCTB. Monenu MOJICKYI | B HpOH3BOI[CTBCHHOI>i IIpaKTHKE,
Beoonwiii Hnempykmaosic | OcobeHHOCTH cocTaBa u CTPOEHMs | OPraHMYECKMX  COEJMHEHHMH  Pa3sHBIX - OIBIT CAMOTIO3HAHUS 1
no 1b. OpPraHMYEecKHX BeIeCTB. BHTamM3M W ero | KjaccoB (IIAPOCTEPKHEBBIE U 00bEMHBIE). CaMOAHAJIN3a, OTBIT COIUATIBHO

9
kpax. [Torsrue 00 yrimeBogopoaax. OnpeneneHre  AJIEMEHTHOIO  COCTaBa NPHEMITEMOTO CAMOBBIDAKEHHS H
OpraHU4eCKUX COCIUHEHUH.
caMopeann3anui.
Hoprperst A. M. Bytnepoga,
. 5. bepuenuyca, ®@. Bénepa
2 OCHOBHBIC TTOJIOKEHUS OcHoBHBIe TIONOKeHHST Teopuu crpoenms | . ITloptpersr A. M. byrtmeposa, 3.
TEOPUU XUMHUYECKOTO opranmdecknx coeaumHeHuit A.M. byrtnepora. | @pankinanma, . A. Kekymne
CTPOEHUS OPraHUYECKUX Banentnocte. Crtpykrypubie ¢opmynst  — | JLO. Nsrorosnenue Mozenen
COCIMHEHUI. IIOJIHBIE M COKpalleHHble.  KpaTHOCTh | OpraHM4ecKUX COEAUHEHUM.
Bxoouou konmpons 3a XUMHUYECKON CBsi3U. M3omepsl U uU30MEpus.
Kypc xumuu 9 kracca BsanmHoe BIMsSHNE aTOMOB B MOJIEKYJIE.
TEMA 2. YI'JIEBOJOPOABI 1 UX TTPUPOJIHBIE MCTOYHUKHU (12 HACOB)
3-4 | AnkaHbl AJkaHBI, WIM TpenenbHbIe yrieBomoponsl: | . T'openne ankanoB (B T.49. W W3 - OIBIT JEJI, HalIPpaBJICHHBIX Ha
oOmiast  ¢opmyna, TOMONOTHYCCKHIl  psill, | pe3epByapa ra30BOW 3ajKHTalKd) M HX | [10Jb3y CBOEMY POJHOMY Celly, CTpaHe
TOMOIIOTMYCCKAs. ~ Pa3sHOCTh, ~ CTPYKTYpHas | OTHOIICHHE K pAacTBOPY IEPMAaHTaHaTa | g ejoM, OMBIT AEATEIBHOTO
o o 2
W30Mepus  YIIEPOAHON [enu, paauKaibl, | Kajws 1 OpOMHOM Boje BBIpaKEHHs COOCTBEHHOI
HOMEHKJIaTypa. Xumuyeckne  cBoiictBa: | JI.O. OOHapykeHHE TPOAYKTOB TOpPEHUS IPAKIAHCKOM MO3HIHI
TOpeHHe, pa3loKeHne MeTaHa, 3aMelleHHe | CBeYH .
- OIIBIT IIPUPOJOOXPAHHBIX AENT;
(ramoreHmpoBaHue), IeTUApHpOBaHHe  (Ha
npuMepe sTana). OMBIT pa3peLICHUs
BO3HHUKAIOIIMX KOH(DIUKTHBIX
5-6 | AnkeHbI Henpenenenele  yrmeBomoponsl.  AnkeHsl. | [, IMomydenne »5TuiaeHa peakuuell | CUTyalMil B IIKOJE, JOMa WK Ha

Otunel. 'omonornyeckuil psi, CTpyKTypHasi U
MIPOCTPAHCTBEHHASI M30MEPHsI, HOMEHKIIATYpa.
[IpombIinuieHHOE MOJTy4YeHUE AJIKCHOB:
KPEeKHMHI W  JEeTHIPUPOBAHHE  aJIKaHOB.
JlaGopaTopHOE NOMydYeHHE 3TUIIEHA — PEAKLUs
JeruipaTaiu 3TaHoJA. Peaxnun
MIPUCOCANHCHHS: rUIpaTanus,
THAPOTAJIOT€HUPOBAHUE,  TaJOT€HHPOBAHME.

JIETUpaTallii 3TaHOllA, €r0 TOpeHHe U
OTHOIIIEHHE K OPOMHOW BOJIE U PacTBOpPY
TepMaHTaHAaTa KaJus.

yIuLe;
- OIIBIT CAMOCTOSTEILHOTO
PUOOpETEHNUST HOBBIX 3HAHHIA,
MIPOBEACHUS HAyYHBIX UCCIEAOBaHUM,
OIIBIT IPOEKTHOM AESITENbHOCTH;

- OIIBIT BCACHUA 31I0POBOTO




IIpaBuio MapKOBHHKOBA. Oxucrnenue 00pa3a *Ku3HU 1 3200THI O 3I0POBLE
ankeHoB.  KauecTBeHHBIE — peakuuu  Ha JPYTUX JIOJEH;
Henpeenbible YB. - OIIBIT OKa3aHUsl IIOMOLIH
7 Ankanuensl. Kaydayku AJKaMeHHl, WA JMEHOBBIC VB. | A. Paznoxxenune kaydyka npu HarpeBaHuH, OKPYIKAIOLIMM, 3a00TbI O MaJIBIIIAX
ComnpsixeHHbIe JICHBI. byraguen-1,3, | ucnbiTanue MpOAyKTa PASMOKEHHS HA | om0 oo o HIOJIAX, BOMOHTEPCKHiL
n3onpeH. Peaknus  JleOemeBa.  Peakius | HENpenelIbHOCTD. OTIBIT:
NIPUCOCIUHEHUSI  AJIKAJAMCHOB. Kayuayxu: | Komnexmus «Kayaykm. ’
HaTypaJbHBIH, cunternueckuii | JI.OQ. MccnenoBanue CBOMCTB KayIyKoOB.
(OyTaareHoBBIH, W30MPEHOBHIN).
Bynkanuszaus kaydyka. Pesuna. D00HHT.
8 AJKUHBI AnerunenoBeie YB, wm ankunel. [lomyuenue | I,  IlomyueHue ameTusieHa  peakiue
W TpUMEHEHHE aleTWwieHa. XHUMHUYeCKUe | THAPOJIN3a KapOuaa KallblHs, ero TOpeHHne
CBOMCTBa aleTWJIEHa: TOpEHHE, pEeaKIH | U OTHOLIEHHE K OPOMHOI BOJIE U PacTBOPY
MPHUCOEANHEHHS: B3aUMOJICHCTBHE ¢ OpPOMHOM | IMepMaHraHaTa KaJus
BOJI0M, XJIOPOBOJIOPOJIOM, rujpaTanus
(peaxrus Kyuepoga). Bununxnopun,
TTOJIMBUHWJIXJIOPHU .
9 ApeHbl Apomarudeckue YB mmm apenwl. benzon, ero | . HccnenoBanume cBOWCTB OeH301a C
CTPOEHHUE, HEKOTOpHBIE ¢busnueckune U | HOMOIIBIO OBITOBOTO pactBopuUTENs
XUMHYECKHE CBOWCTBA: TopeHue, peaknuu | «CombBeHT»
3aMeIleHNs — raJIoreHUPOBaHNE, HUTPOBAHHUE,
[OJIy4€EHHE U IPUMEHEHHE. DKCTPAKIIUSL.
10 ITpuponansiii ra3 CocraB mpupomHoro raza. IlpenmymectBa | . Kapra mone3nsix uckomaemox PO.
IIPUPOAHOrO ra3za Kak TOIUIMBA. XHUMHUYECKas
nepepaboTKa NPUPOAHOTO TIas3a: KOHBEPCHS,
nuponu3. CHHTE3-Ta3 U ero UCIob30BaHUE.
11 Hedtb 1 criocoOsr ee [omyTuerit HedTsHOW Ta3, ero cocraB u | J. Komnexmus «Hedtn u
repepadoTKu dbpakoum - ra3oBblii O€H3WH, TIPOMaH- | HEQTEIPOAYKTHD», BHUACOPPArMEHTHI
OyranoBas, cyxoi ra3. Hedrts, e€ cocras, | «lleperonka negrm».
mepepabOTKa M TEPEroHKa,  KPEKHHT,
pudopmunr. Hedrenpoxykrer. OxraHoBOE
quicIo OeH3MHA.
12 Kamennslii yrons u ero Uckomaembiii yronb: aHTpauuT, KameHHbld, | . Komnekuus «KameHHblid yromb u
nepepaboTka Oyperii. KokcoBaHWe  KaMEHHOTO  YIJISL. | MIPOIYKTHI ero riepepaboTKm»,
KoxkcoBsrii ras, aMMHayHast BOJIa, | BUAEO(parMeHThl «Kokcoxumunueckoe
KaMEHHOYT'OJIbHasl cMoJia, KOKC. ["a3udukanus | mporu3BOICTBOY.
U KaTAIMTHYECKOE THAPUPOBAHHE KAMEHHOT'O
YIS
13 [ToBTOpEHUE N Pemenue 3agay 1 ynpaxHeHUH 10 TeMe

000011IeHrE IO TEMaM
«Teopus cTpoeHus




OpraHU4eCcKUX
coenuHeHul byrnepoBa»
U «YTIEBOJOPOABDY

14 Koumponvnas paboma Ne 1 no meme « Teopus cmpoenus opeanuneckux coeounenun A. M. Bymneposa. ¥Y2nee000podwry
Tema Ne 3. Kucnopoo- u azomcooepicaujue coedunenus (14 uacos)
1-2 | Ananu3 pe3yiabTaToB OyHKUMOHANBHAS THApOKCHIbHAas rpymma. | Jl. Oxucnenue cnupra B anbJIeru.
(15- | KOHTpPOJBHOI PAOOTHI I'omonoruueckuit pan npenenbHelx | JI.O. CpaBHEHHE CKOpPOCTH HCHapeHHs
16) | Nel. OJTHOATOMHBIX CITUPTOB. Nzomepus | Boabl U 3TaHONA.
OpnHoaTOMHBIE CIIUPTHI IOJIOKEHUS (GYHKIMOHATEHON TPYIIIBL
Bonoponnas cBs3b. XUMHUYECKHE CBOWCTBa
CIUPTOB Anpneruanas rpymnmna. Peakuuun
sTepuduKanmy, CIIO)KHBIE 3¢upEL.
IIpumenenue cnuptos. JlelicTBUE METHIIOBOIO
Y 9TUJIOBOTO CIIUPTOB HA OPTraHM3M YeIOBEeKa.

3 (17) | MHoroaToMHbIE CITUPTHI Ortunenrnukons W rimnepuH. [lomyuenue u | . KauecTtBennas peakuus Ha
XUMHYECKHE CBOWCTBA MHOTOATOMHBIX | MHOTOaTOMHBIE CITUPTHI.

CIIUPTOB. KauectBennas peaxuus Ha | J.O. PacTBOpMMOCTH IiIHIIeprHA B BOJIE.
MHOT0aTOMHBIE CIIUPTHI. AHTH(PHU3BL.

4 (18) | ®enon deHol1, ero crpoexue, monydeHue, cBoiictea, | JI. PactBopuMocTh (eHona B Bojpe mpu
npuMeHeHne. KadecTBeHHBIE peaky Ha | OOBIYHOM TeMIlepaType U MPH HarpeBaHWH.
(¢enon. BzaumHoe BimsHHe aToMoB B | KaudecTBeHHBIE peakiuu Ha heHOT
MoJiekyie dheHoa..

5(19) | Amsmerumast ®opmanbaerua u ameranbaeruy. Xumuueckue | J. KauecTBeHHbIE peakliiy Ha aibAeTH/IbL:
CBOWCTBAa W KAaueCTBEHHbIE pEAKIMU Ha | peakmusi «cepeOpsHOro  3epkKama» ¢
anpaeruapl.  Peaknuu — TONHKOHACHCAIIWHU. | OKUCIEHHWE AaNbIeTHAOB C  IIOMOIIBIO
Kap6onunpraas rpynma. Keronsl Ha mpumepe | ruapokcuna menu (11)
areToHa.

6 (20) | KapOoHOBbIE KUCIOTHI IIpenensHble  omHOOCHOBHBIE  KapOoHoBEIe | . IlpencraBurenn pa3IWdHBIX KIACCOB
KHCIOTBI M WX TOMOJIOTHYECKHH s, | KApOOHOBBIX KHCIOT.

MPEACTABUTENH, UX NOoNydeHue u npuMeHenue. | JI.O. Xumuyeckue CBONCTBA YKCYCHOU
XUMUYECKAE CBOMCTBA KapOOHOBBIX KHCJOT. | KUCIOTHI
Peaknus stepudukaim.

7 (21) | Caoxubie a3¢upsl. Kupbr | Peakiust stepudukanun. Cnoxasie 3¢upsl. | . Komtekiuu cio)HbIX 3DHPOB U )KUPOB.
Kupsl, ux coctaB u TuAponu3 (KUCIOTHRIA U | OOpa3Isl MbLIA.
miesao4Hoi). Meuta. ['uapupoBaHue KupoB. JLO. OmnpeneneHre  HENpeneIbHOCTH

PaACTHTEINBHOrO MacJa.
8(22) VriaeBoasl Yrnesogsl.  MoHocaxapuasl. I'mioko3za kak | . B3anMoneiictBue  IJIIOKO3BI  C

anpaerunocnupt. CopouT. MOIOYHOKHCTIOE U
CIIUPTOBOE OpoxeHwue. DoTOCHHTES.
Nucaxapuael (caxapo3za) W TOJHACAXaPUIbI
(kKpaxmal 1 1eJUTIN03a).

THIPOKCHIIOM MEIHU KaK albJeruI0CIHUpTa.
KauecTBenHas peakius Ha Kpaxmadl.

JL.O. OOHapyxeHHE Kpaxmajia B
MPOAYKTaX MUTaHMUSL.




9 (23)

AMUHEBI

AmuHorpynmna. AMMHBI  TIpefeabHblE U
apomaTtuueckue. AHwivH. [lonyuyenne aMuHOB
(peakumst 3uHMHA). XMMHYECKHE CBOMCTBA H
MIPUMEHEHNE AMHUHOB.

J. Ioptper H. H. 3ununa. Komnexmus
AHUJIMHOBBIX KpacuTemnei.
J.O. Msrorosnenne Moaeneii aMHHOB.

10 AMHHOKHCIOTHL. benku AMHHOKHCIIOTBI Kak amdorepusie | [I. CpoiicTBa rimuuHa. LiBeTHBIE peaknuu
(24) oprannueckue coeaunenus. [ muuuH. Peakmust | GenKoB: KCaHTOIPOTEHHOBAS u
MOJIMKOH/ICHCAIIHH. [lentupnas cBs3p W | OMypeToBasl.
TTOJTUTICITTH/IBL. JI.LO. [lenarypaius O€IKOB.
[lepBuuHas,  BTOpHYHAsT W  TPETHUYHAsS
CTPYKTYpbl OenkoB. KauecTBeHHbBIE peakiuu
Ha Oenku (LBeTHBIE peakiuu). JeHarypamms,
rupoiu3. buonornueckue GyHKIIMU OCITKOB B
OpraHusMe.
11 I'enernueckas cBs3b Ilonarue o renermyeckoi cBs3u Ha npumepe | . Ilepexonwl: 3TaHON — DOTUIEH —
(25) MEKIY KJIaccamu B3aMMOIIEPEX0JI0B MEKITY KJlaccaMH | STHJICHTJIUKONb — JTHJICHTIUKOIAT MeAn
OpraHNYecKHX YTJIEBOJIOPO/IOB, KHCJIOPOJI- u | (IT); sTaHON — dTAHANL — STAHOBAS KHCIIOTA
COCIMHEHUI a30TCOJIEPKAILUX COeMHEHNN. MimocTpaus
TrE€HETHYeCKOU CBSI3U Ha npuMepe
OpPraHWYECKHX  COCIWHEHWH  Pa3IUYHBIX
KJIACCOB , COJIEPIKAIMX J[Ba aTOMa YIiepoa.
12 Ipakmuueckas paboma Nnentudukarus opraHudaecKux COeTUHECHUH
(26) Ne 1 «Hoenmupurayus
Op2aHu4ecKux
COeOUHEeHU»
13 IToBTOpEHue u TecTtupoBaHue,  pelleHHe  3ajay u
(27) 000011IeHIe MaTepraa Mo | YIpaKHEHHUH 10 TeMe.
teme «Kucnopoa- u
a30TcoIepIKalme
OpTaHUYeCKHe
COCIIMHEHUSD)
14
(28) Koumponvnas paboma Ne 2 no meme «Kucinopoo- u azomcooepacawjue opeaHuieckue coeOuHeHusLy
TEMA Ne 4. OPTAHUYECKAS XNMUA 1 OBILIECTBO (4 YACA)
1(29) | buorexuomnorus PazButne Omorexnomoruu. Tpu HampasieHus | JI. BunmeodparmenTsl u  cmaiigsl 1m0

OMOTEXHOJIOTUHU: TeHHas (WJIM TeHeTHYecKas)
HUHKEHEPUS; KJIETOYHAs WHXKEHEPHS,
Ouonoruueckass WHXeHepHus. [ eHeTnyecku
MoguduuupoBanabie opranusmsl (IMO) u
TpaHCreHHass mpoaykuus. KioHupoBaHwue.
NmvMmoOunu3oBaHHbIE  (QEPMEHTHI U HX
MIPUMEHEHHE.

OMOTEXHONOTMH ¥ WMMOOHMIM30BaHHBIM
thepmenTam




2 (30) | Mommmepsr Knaccudukarus nonmumepos. MckyccrBennbie | J1. Konnekuu MTOJIUMEPOB,
MOJIUMEPHI: MEUTYJIOH]I, AalleTaTHBIA IENK, | CHHTETHYCCKUX TOJIMMEPOB M U3JICIUN U3
BHCKO03a, IIeJUTO(aH. HUX.
3 (31) | Cunrernyeckue Croco0bl mosyueHus: moimMepoB peakiusamu | J1. Komnexinu CHHTETUYECKUX
MOMMEPBI MOTMMEPU3AIIT u MOJIUKOHJICHCAIIMH, | TIOTUMEPOB: IUIACTMACC W BOJOKOH U
Cunrernueckue Kayuyku. Ilmactmaccel: | U3genuii U3 HUX.
MOJUCTUPON, Te(JIOH, MOTUBHHUIXIIOPHI.
CunTeTnuecKre BOJIOKHA: KalpoH, HAaIIoH,
KeBpaJl, JIaBcaH.
4 (32) | Ipaxmuueckas paboma PacrioznaBanue miacTMacc U BOJIOKOH.
Ne 2 «Pacnio3HaBaHUE
IJIACTMACC M BOJIOKOH)
CUCTEMATU3ALIMA 1 OBOBIIEHWE 3HAHWU I10 KYPCY OPI'AHMYECKOU XUMUU (2YACA)
33 Ilpomericymounan ammecmayus — UHMeZPUPOBAHHBLIL 3ayem
34 O06o0meHue 1

cHcTeMaTH3anusI 3HaHUHU
110 KypCy OpraHU4ecKou
xumuu. Iloasenenne
WTOTOB 32 Y4€OHBIN TOX

AHanu3 pe3yabTaToB KOHTPOIHHOU PaOOTHI.
Pemienue pacuerHsix 3a1a4. BeinoiaHenue
YIPa)KHEHUH.
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[Tpunoxxenue 2
YuebHo-MeTOANYECKOE 0O0ecTIedeHHe

I'abpuensu  O. C.,, OctpoymoB W.I. Opranuueckas XuMus B TecTax, 3ajadax,
ynpaxsHerusx. 10 k1. — M.: [Ipocda, 2003—-2005.

Xumus. 10 kin.: KontponsHbie U ipoBepouHbie pa0doThl K yueOuuky O.C. ['abpuensaa
«Xumus. 10» / O. C. T'adbpuensn, I1. H. Bepeskun, A. A. Ymakosa u ap. — M.: JIpoda,
2003-2006.

Crennun b. JI., Amuk6epos [I. 1O. «3annmarenbHbie 3amanust 1 3PQEKTHBIE OMBITHI MO
xumuny, poda, 2002 r.

«Emunas xomnexkmust Ludposeix OOpasoBarenbHbix PecypcoB» (Habop mHQPOBBIX
pecypcoB k yueonukam O. C. 'abpuensna) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php - xypHan «Xumus»

http://him.1september.ru/urok/ - MaTepuasbl K ypoky

www.edios.ru— DHI0c — HEHTP JUCTAHIIHOHHOTO 00pa30BaHU

www.km.ru/education- yaueOHbIe MaTepualbl 1 ciioBapu Ha caire «Kupumt u Medoauin»
http://djvu-inf.narod.ru/ - snekrpoHHas OUOIHOTEKA

10 https://himidka.ru/ — xumust ¢ Hysst. COBpeMEHHBIN yueOHUK
11. https://www.sites.google.com/site/himulacom/home — xumyns — caliT y4uTens XUMUHU

(MaTepuanbl K ypoKam, ClipaBOYHbIE MaTepPHAaIIbI)
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