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1. IMosicHUTENbLHAA 3aNMHUCKA

PabGouast mporpamma mo mnpeamery «Xumwus» paspaborana mus ydamwmxcs 10-11
KJIACCOB B COOTBETCTBUH C:

@®enepalibHBIM ~ TOCYJApPCTBEHHBIM 00pa30BaTENbHBIM CTAaHJAPTOM CpPEAHEro OOILIero
o0Opa3oBaHus, YTBEPKIEHHBIM MpUKa30M MuHHCTEepcTBa 00pa3oBaHusl U Hayku Poccuiickoit
Oeneparuu ot 17 mas 2012 r. N 413 "O06 yrBepxkneHun (eaepaabHOTr0 rocyaapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPeHEro obiero oopazoBanus',;
[Tpuxazamu MunucrepctBa oOpa3oBanus u Hayku P® "O BHeceHMM M3MEHEHUWI B IpUKa3
MunucrepctBa odpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. N 413 "O06
YTBEpkKACHUM (PeIepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
(momHOTO) 00mIEeTO obpa3zoBanus” ot 29.12.2014 r. N 1645; ot 31.12.2015 r. N 1578; ot
29.06.2017 r. N 613.
TpebGoBaHusIMH K pe3yJbTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTEIbHON MPOTrpaMMbI CPEIHETO
obmero oopazoBanuss MAOY COILL Ne33;
OcHoBHOI 00pa3oBaTenbHOM MporpaMMoii cpennero odmero oopazoBanuss MAOY COILLL Ne
33, yrBepxkaeHHoi npukazoM Ne 157 ot 28 aBrycra 2020 roaa;
[TomoxkeHneM o moOpsAKe OQOPMIICHHUS, pPa3pabOTKU, PACCMOTPEHUS, YTBEPKICHUS U
XpaHeHus: pabodeil mporpamMmbl Y4eOHOTO TpeaMeTa B COOTBETCTBUU C TPEeOOBaHUSMU
OI'OC, yrBepxaennoi npukazom Nel41/1 ot 04 aBrycra 2020 roaa;

Astopckoit  mporpammbl  H.E.Ky3nenosoit «IIporpamma OCHOBHOro 00I11€ro

obpazoBanus no xumuu, 10-11 kimacce» - M: Ilpoda, 2013.

OnHoll W3 BaXHEMIIMX 3a7a4 Ha YPOBHE OCHOBHOIO OOLIEro o0Opa3oBaHUS SIBIISETCS
MOJrOTOBKa OOyYaromuxcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO H
npodeccuoHanbHoro myru. OOyyaromuecs J0JKHbI HAyYUThCS CAMOCTOATENBHO CTAaBUTh €U
U ONpeAensiTh IMyTH WX JOCTHKEHHUS, MCIONb30BaThb IMPUOOPETEHHBIM B IIKOJIE OIBIT
JeSITeTbHOCTH B PEabHOM KU3HU, 32 paMKaMHu y4eOHOTo Ipoliecca.

N3ydyenne xuMuM Ha ypOBHE CpeAHEro oOIero oOpa3oBaHWs HAMPABICHO HAa JOCTHKEHHE
CHEAYIOUIUX LeJei:

e OCBOCHHE 3HAaHMM O XUMHMUYECKOM COCTABIIAIOLIECH €CTECTBEHHO - HAy4YHOH
KapTUHBI MUPA, BAXKHEHIIINX XUMUYECKUX MOHATUAX, 3aKOHAX U TEOPUSIX;

e OBJIAJEHUE YMEHUSAMU TMPUMEHATh TOJIYyYCHHBbIE 3HAHUA [UISI OOBICHEHUS
Pa3HOOOPA3HBIX XUMUYECKUX SBJICHHM M CBOWCTB BEIIECTB, OLICHKU POJIM XUMHH B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHM U MOJIYYEHUH HOBBIX MATEPUAJIOB;

e pa3BUTHE IO3HABATEIBHBIX HHTEPECOB M HWHTEUICKTYaJbHBIX CIIOCOOHOCTEH B
MPOLIECCE CAMOCTOSITENILHOTO MPHOOPETEHUST XUMHUYECKHX 3HAHUW C HCIOJIb30BAHHEM
Pa3IUYHBIX UCTOYHUKOB WH(OPMAITUH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCHHUTaHHE YOKAEHHOCTH B TIO3UTHBHOW POJH XUMHUU B )KH3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJUMOCTH XHWMHYECKH TPAMOTHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
OKpY>Karolleu cpere;

e TMPUMEHEHHE MOJYyYEHHBIX 3HAHWUW W YMEHHH i O€30MacHOTO HCIOJIb30BAHUS
BEIIECTB W MaTepuaioB B OBITY, CEIbCKOM XO3SIICTBE W Ha TMPOM3BOJACTBE, pPEIICHUs
MPAaKTUYECKUX 3a]a4 B MOBCEIHEBHOW KU3HU, NMPEAYNPEKIACHUS SBICHUN, HAHOCSIINX BpPE
37I0pOBBIO YEIOBEKA U OKPYKAIOLIEH Cpele.

OcCHOBHBIE 32/1a4M U3YUYEHUSI XUMUU B LIKOJIE:

-bopMupoBaTh y OOyYarOMMXCS YMEHHsI BHJIETh W TIOHMMATh IIEHHOCTh OOpa30BaHWII,
3HQUUMOCTh ~XUMHUYECKOIO 3HAHUS I KaXJAOro 4YelOBeKa HE3aBUCUMO OT  €ro
npodeccnoHaNbHOM eATeNbHOCTH;

-(opMUpPOBATH MPEICTABICHUS O XUMUYECKOM COCTABIISIONIEH €CTECTBEHHOHAYYHON KapTHHBI
MHUpa; YMEHHSI O0BACHATH OOBEKTHI U MPOLIECCHl OKPYXKAIOIIeH AeMCTBUTEILHOCTH, UCIIONIb3Ys
JUTSL 3TOTO0 XUMUYECKUE 3HAHUS;



-OBJIa/IeBaTh METO/IaMU HAyYHOTO MO3HAHUS U1 O0BSICHEHUS! XUMUYECKUX SBJICHUHN U

CBOMCTB BEILIECTB, OLIEHKU POJU XUMHUU B Pa3BUTHUU COBPEMEHHBIX TEXHOJOTUM U MOJYy4YEHUU
HOBBIX MaT€pUAJIOB;

-BOCIIUTHIBATh YOCKIECHHOCTh B TTO3UTHBHOM POJIM XUMHUU B JKU3HH COBPEMEHHOTO OOIIECTBA,
HE00XO0IMMOCTH IPaMOTHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U OKPYKAIOIICH cperie;
-IIPUMEHSThH TIOJTYyYCHHBIC 3HAHUH ISl 0€30MaCHOTO UCIOIb30BaHUS BEIIECTB U MATEPHAIIOB B
ObITy, CEIbCKOM XO34WCTBE W HA MPOU3BOJACTBE, pPEIICHHUS MPAKTUYECKUX 3aJad B
MOBCEHEBHON JKU3HU, MPEIYNPEKICHUS SIBJICHUN, HAHOCSIINX BpPEIl 3J0POBBIO0 UEJIOBEKAa U
OKpY>Karolleu cpee;

-pa3BUBaTh IMO3HABATEIbHBIE WHTEPECHI, HMHTEUICKTyaJlbHbIE M TBOPUYECKHE CIOCOOHOCTHU
yUallMXcs B MPOIIECCe U3YUYCHHS] HMU XMMHYECKOM HAYKH U €€ BKJIa/1a B COBPEMEHHBIN
HAy4YHO-TEXHUUYECKUI MPOrpecc;

-(opMUPOBATh BKHEHIIIME JIOTUYECKUX OIEpaIfii MBIIUICHUS (aHAIHU3, CHHTE3, 0000IICHHE,
KOHKpEeTH3alusi, CpaBHEHUE U JIp.) B Ipoliecce MO3HAHHUS CHCTEMbl Ba)KHEUIINX MOHSITHIA,
3aKOHOB M TEOPUH O COCTaBe, CTPOCHUU U CBOMCTBAX XMMUYECKUX BEIIECTB;

-OBJIa/IEBaTh KJIFOUEBBHIMH KOMIIETEHIUSMHU (y4eOHO-II03HABATEIbHBIMU, HH(POPMAIIHOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMH ).

Cpennee oOmee oOpa3oBaHHEe — 3aKIIOYHTEIbHAS CTYNEHb OOIIEro o0Opa3oBaHUS.
Coneprxanue cpeHero o01iero o0pa3oBaHus HaIIPaBICHO HA PELICHUE CIASAYIOIINX 3a/1a4:
* 3aBeplieHHE 00I11e00pa30BaTeIbHON IMOATOTOBKM B COOTBETCTBUM € 3akoHOM «O0
obOpazoBanuu B POy;
* peanm3anys npeanpodeccHoHaNbHOTO 00mero oOpa3oBaHUs, MO3BOJSIONIETO O0ECIICYHThH
IIPEEMCTBEHHOCTb 00I11ero U npodeccuoHaIbHOro 00pa3oBaHusl.

Baxneiimeid 3amgaueil oOyueHuss Ha JTane IOJYYEHUs CpPEIHEro oOiiero odpazoBaHUs
ABJISICTCA TOJTrOTOBKAa OOYYaroIUMXCsd K OCO3HAHHOMY BBIOOpPY JajbHEHMIIEro »U3HEHHOTO
mytd. OOyuarommecs: JOJKHBI CAMOCTOSATENBHO HCIIOJIB30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT
NeSITeIbHOCTH B PEANbHOM KHU3HU, 32 paMKaMHU y4ueOHOro mpouecca. ['1aBHbIe IeTH CpeIHero
o01ero 06pa3oBaHust COCTOSAT:

* B (D)OPMUPOBAHMU LIEJIOCTHOTO NPEICTABICHUS O MHUpPE, OCHOBAHHOTO Ha NMPUOOPETEHHBIX
3HAHUSIX, YMEHHSIX U CIIOCO0aX NeSTeTbHOCTH;

* B IPUOOPETEHUH ONbITa TO3HAHUS, CAMOIIO3HAHUS, PA3HOOOPA3HOI e TeTbHOCTH;

* B IOATOTOBKE K OCO3HAaHHOMY BBIOOpY 00pazoBaTenbHON U MPOPECCHOHANTBHON TPAEKTOPUH.

OcobeHHOCTBIO O0y4YeHHs XUMHUM B CpeAHEH IIKojie SBISETCS Olopa Ha 3HAHMUA,

MOJyYEHHBbIE TPU HM3YUYCHUH XUMHM B 8—9 KjaccaX, MX pacUIUpeHHe, YIIIyOJIeHHEe |
cucTeMaTH3alus.
B m3ydenun xypca XUMHH OOJBIIAS POJIb OTBOJUTCS XUMHUYECKOMY DKCIIEPUMEHTY, KOTOPBI
MPEJCTaBICH MPAaKTUYECKUMHU paboTaMu, J1a0OpaTOPHBIMU ONBITAMH M JJ€MOHCTPAllMOHHBIMU
skcnepuMeHTaMu. OueHb BaXKHBIM SIBIISIETCSl COOJIOICHUE TIPABUII TEXHUKH 0€30MaCHOCTH TIPH
paboTe B XUMUYECKOI1 1abopaTopuu.

B kagecTBe yeHHOCMHbIX OpUeHMUPO8 XUMUIECKOTO O0pa30BaHMs BBICTYHAIOT OOBEKTHI,
u3ydyaeMmble B Kypce XHMHH, K KOTOpPHIM Yy oOy4aromuxcs (GOpMHPYETCsl II€HHOCTHOE
OTHOIIICHHE.

OCHOBY no3nasamenbHuIX yeHHOCmell COCTABIAIOT HAaydHble 3HAHHMS W Hay4HbIE METOMbI
TTO3HAHUSI.

Pa3BuTue no3HaBaTeNbHBIX IIEGHHOCTHBIX OPUEHTAIIMU COJEPKAHUS Kypca XUMUU TTO3BOJISIET
chopMHUPOBATH:

* YBaXXUTEJIbHOE OTHOILLICHUE K CO3UATEIbHOM, TBOPUECKOH 1A TENbHOCTH;

* MOHUMaHKNe HEOOXOAUMOCTH 370POBOT0 00pa3a KHU3HH;

* MOTpeOHOCTh B 0€3yCIIOBHOM BBIIIOJIHEHUHU MPaBMJI OE€30MIACHOTO MCIIOJIB30BaHMsI BEIIECTB B
TIOBCETHEBHOM KU3HU;

* CO3HATENbHBIHN BEIOOP Oynymieit npodeccuoHaIbHOM AesITebHOCTH.



Kypc xumum o0jamaeT BO3MOXHOCTSAMH JiIi  (DOPMHUPOBAHHS KOMMYHUKAMUBHBIX
yenHocmell, OCHOBY KOTOPBIX COCTaBISIIOT IIpoliecc OOMIEHWS ¥ TpaMOTHAas pedb,
CIOCOOCTBYIOIITHE:

. HpaBI/IJIBHOMy HNCITIOJIBb30BAHUIO XHMH‘-IGCKOﬁ TCpMI/IHOHOFI/II/I;

* Pa3BUTHIO MOTPEOHOCTH BECTH JHMAJIOT, BBICIYIIMBATH MHEHHUE OIIIOHCHTA, y4acTBOBATh B
TUCKYCCHUU;

* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIpaXKaTh M apr'yMEHTHPOBAHHO OTCTaWBaTh CBOKO TOUYKY
3peHusl.

OCHOBHBIMU NPOOJEMaMU XMMHHU SIBISIOTCS M3Y4YEHHE COCTaBa M CTPOEHUS BEILECTB,
3aBUCHMOCTH UX CBOMCTB OT CTPOEHUS, KOHCTPYHUPOBAaHUE BEIIECTB C 3a/1aHHBIMU CBOMCTBAMU,
UCCIIEIOBAaHNE 3aKOHOMEPHOCTEH XMMMYECKMX NpPEBpAllleHUMH W IyTel yNpaBieHUs UMM B
LIEJISIX TIOJTyYEHUS BEIIECTB, MaTEPUAIOB, YHEPIUU

Kypc 10 knacca 3HaKOMHUT OOY4YarOUIMXCS CO CTPOCHHEM, XUMHUYECKUMHU CBOWCTBAMH,
0COOEHHOCTSIMH CIIOCOOOB MOJYYEHHUsI M 00IACTIMH MIPUMEHEHHUS OPTaHUYECKUX COCTUHEHUN.

3aBepmaronuii dTam (11 kiacc) HampaBieH Ha 0000IIEHWE, PACIIUPCHUE HMCIOIIUXCS
3HaHUH IIKOJIBHUKOB I10 YEThIPEM BBILICHA3BAHHBIM OJIOKAM M U3y4YEHHE IIATOro O0Ka XUMHUs
U KU3Hb, IPU3BAHHOTO AATh BBITYCKHUKAMHU IIPUKJIAIHbIC 3HAHUS U YMEHUS.

Xumus, Kak OJHa M3 OCHOBOIIOJAraloIIUX O0JIacTel eCTeCTBO3HAHMs, SBISETCA
HEOTHEMJIEMOM YacThI0 00pa30BaHUsI MIKOJbHUKOB. LIIKOIBHBIN Kypc XMMUHU BKJIHOYAET 00bEM
XUMHUYECKUX 3HAHUN, HEOoOXOAMMBIM i (QOpPMHUPOBAHUS B CO3HAHUM IIKOJILHUKOB
XUMHUYECKON KapTUHBI MUPA.

Xumnueckoe o0pa3oBaHUE HEOOXOIMMO TaKXKe Ul CO3/IaHHUS Y IIKOJIbHUKA OTYETJIMBBIX
NIPEACTABICHUN O POJIM XHMHHM B PELICHUM SKOJOTMYECKHX, CBIPbEBBIX, JHEPreTUYECKUX,
IIPOIOBOJILCTBEHHBIX, MEIUIMHCKUX MpobieM uenoBedyecTBa. Kpome Toro, ompeneneHHbIH
00beM XHMMHUYECKHX 3HAHUH HEOOXOAMM Kak JJs TOBCEJIHEBHOW JKW3HM, TaK W JUIA
JeSITeTbHOCTH BO BCEX 00JAcCTAX HayKH, HApOJHOTO XO3sICTBA, B TOM YMCJE HE CBS3aHHBIX C
XMMHEN HEMOCPEACTBEHHO.

M3yyas XuMMHIO, Yydalluecs Y3HAIOT O MaTCpUAIbHOM €IMHCTBE BCEX BEIIECTB
OKpPY)KAIOILIEr0 MHpa, OOYCIOBIEHHOCTH CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM,
[IO3HABAEMOCTH M IMPEACKAa3yeMOCTH XUMHUYECKUX sBICHUH. [lodTOMYy KaXKIbIi YelOBeEK,
KUBYIIUH B MHpE BEILIECTB, JOKEH MMETh OCHOBBI (DYHIAMEHTAJIbHBIX 3HAHUU 10 XMUMHHU
(XuMHUecKasi CUMBOJIMKA, XWMHYECKHE IOHATUS, (DAKThl, OCHOBHBIE 3aKOHBI M TEOPHUN),
MTO3BOJISIIOIINE BBIpAa0OTaTh MPEJCTABICHUS O COCTaBE BEUIECTB, UX CTPOEHUHU, NPEBPALLIEHUSX,
MIPAKTUYECKOM HCII0JIb30BaHUH, a TAaKXkKe 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT NPE/ICTaBIISATh.

N3ydyeHne CBOMCTB BEIIECTB M WX MPEBPAIICHUN CIIOCOOCTBYET DPAa3BUTHUIO JIOTHYECKOIO
MBILUIEHUS, a MpaKTHYecKas paboTa ¢ BelecTBaMu (J1abOpaTOpHBIE OMBITHI) — TPYAOIIO0HIO,
aKKypaTHOCTH M coOpaHHocTU. Ha mpumepe Xumum ydamiuecss MOJy4yaroT MPEICTaBICHUS O
METOAAaX IIO3HAHUsA, XapaKTepHBIX I ECTECTBEHHBIX HAyK - OKCIEPUMEHTAIBHOM U
TEOPETUYECKOM.

[TosToMy B paboueil mporpaMMe 1o XMMHUHU HAILIM OTPAKEHUE OCHOBHBIE COJIEpKaTEIbHbIE
JIMHUH:

-geujecmeo — 3HAHUS O COCTAaBE€ M CTPOEHUM BEIIECTB, WX BAXHEUIIMX (PU3HUECKUX H
XAMHUYECKHX CBOMCTBAX, OMOJOIrHYECKOM JICHCTBHU,

-Xumuueckas peaxyusi — 3HaAHUA OO0 YCJIOBUSAX, B KOTOPBIX HPOSIBISIOTCS XUMHUECKUE
CBOICTBa BEIIECTB, CIIOCO0AX YIPaBIE€HUS XUMUYECKUMU TPOLECCAMU;

-npuMeHeHue eewjecme — 3HAHUA U OIBIT INPAKTUYECKOW IEATEIIBHOCTU C BELICCTBAMHU,
KOTOpbIe HanboJjee 4acTo yMoTpeOIsItOTCS B MOBCETHEBHOM JKU3HHU, IIMPOKO HCIOJIB3YIOTCS B
IIPOMBILIIEHHOCTH, CEJILCKOM XO351CTBE, Ha TPAHCIIOPTE;

-A3blIK XUMUU — CHUCTEMA BAXHEHUIIMX IOHATUM XHMHHM W TEPMHHOB, B KOTOPBIX OHH
OIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YUCIE U
TPUBMAJIbHBIE), XUMUYECKHE (DOPMYJIIBI U YPAaBHEHUS, a TAK)KE MpaBUIla epeBoia HHPOpMaIu
C €CTECTBEHHOTO S13bIKA Ha S3bIK XUMUH U 00PATHO.



[lockonbKy OCHOBHBIE COAEP)KATEIBHBIE JIMHUM WIKOJIBHOTO Kypca XHMHHM TECHO
IIEpEIIETEHB], B MPOrpaMMeE COJEp)KaHUE IPEACTABICHO HE IO JIMHUSAM, a [0 pa3[elam:
«OCHOBHBIE ~ TOHSATHS XUMHH  (YpOBEHb  aTOMHO-MOJIEKYJISIPDHBIX  IPEACTaBICHUI)»,
«Ileppuoguyeckuii 3aKOH M IEpUOAMYECKAss CHCTEMa XHMHMUYeCKuX »dyeMeHroB J[. H.
Menpneneea. CTpoeHue BeniecTBay, «MHOroo0pa3ue XuMHYECKUX peakiuiiy, « MHOrooopasue
BELIECTBY.

Pabouas mporpamMmma Kypca XUMUUM Ha YpOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs
pa3paboTaHa C y4eTOM NEepBOHAYAIBHBIX MPEJICTABICHHH O MHPE BELIECTB, MOTYYEHHBIX
YYaIMMHCS B HAYAJIbHBIX KJAccaxX MPU M3YYEHUH OKPYKAOIIEr0 MHPA, U MEXKIPEIMETHBIX
CBsI3ei ¢ KypcaMu (U3HKH, OMOJIOTHH, Teorpaduu U MaTeMaTHKU.

[Ipemiaraemas mporpamMma He CTaBHT 33/1a4y NMPpo(ecCHOHANBHON MOATOTOBKU 00YYatOLIIXCs,
HO TMO3BOJISIET UM OMNPEIENIUTHCS C BEIOOpOM npoduiis o0yueHus: Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHUS.

B coorBercTBUM ¢ 0a3ucHBIM y4eOHBIM IUIaHOM Ha u3ydeHue xumuu B 10 m 11 kimacce
orBoauTcs no 1 yacy B Henemo. Takum oOpa3oM, Bpemsl, BbIIENIAEMOE pabouel IporpaMmon
Ha uzydyenue xumuu B 10-11 kmaccax, cocrasisier 70 4acos.

2. Tlnanupyemble pe3yJabTaThl H3yYeHHs Y4eOHOI0 NpeaMeTa

Juunocmmuule, memanpeomemmuole u npeomMemmuule pe3yibmamol 0C60EHUA yUeOHO20
npeomema

[Ipy wu3yueHUUM XHMHHM Ha YPOBHE OCHOBHOTO 0O0mero ooOpa3oBaHusi o0OecrednBacTcs
JOCTUKEHHE TMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX PE3Y/IbTATOB.

JIMYHOCTHBIE:

1. B leHHOCTHO-OpPUEHTAIMOHHOMU cdepe:

-BOCIIMTAHUE YYBCTBA TOPJOCTH 3a POCCUHWCKYHD XHMHUYECKYH0 HayKy, T'yMaHHU3Ma,
MTO3UTUBHOTO

OTHOIIEHHUS K TPYAY, IEJICYCTPEMIIEHHOCTH;

-hopMHpOBaHUE IIEHHOCTH 3/I0POBOTO M 0€30MacHOTO 00pas3a >KW3HHU; YCBOCHHUE MPaBUII
WHIUBUAYAIBHOTO U KOJUJIEKTUBHOTO OE30MAaCHOTO TMOBEIEHUS B UPE3BBIYANHBIX CHUTYAIUSX,
YIPOXKaOLUX )KU3HU U 3J0POBBIO JIFOACH;

-opMHpOBaHUE 3KOJOTMYECKOTO MBILIUICHUS: YMEHHUS OLIEHUBATh CBOIO JEATEIbHOCTh H
MOCTYIKHU JAPYTUX JIIOJIEN C TOUKU 3PEHUSI COXPAaHEHUS OKPY>KAOILEH Cpe/Ibl - rapaHTa )KU3HU U
Onaronoy4us Jroiei Ha 3emiie.

2. B tpynoBoii cdepe:

-BOCIIMTaHUE TOTOBHOCTH K OCO3HAHHOMY BBIOODY JanbHel1Iel 00pa30BaTeIbHONW TPAeKTOPHUH,
MOTEHLMAJIbHON Oyayielt npogeccuu.

3. B mo3HaBaTenbHON (KOTHUTUBHOM, HHTEIJICKTYaIbHOM) cdepe:

-popMuUpOBaHUE YMEHUS YIIPABISATh CBOEH MTO3HABATENBHOM 1€ATEIbHOCTHIO;

pa3BuUTHE COOCTBEHHOTO LIEJIOCTHOIO MHPOBO33pEHMs, MOTPEOHOCTH M TOTOBHOCTH K
camM000pa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITENIbHOM 1€ TEeIbHOCTH BHE IIKOJIbI;
-(opMHpOBaHUE OCHOB HKOJOTHUECKON KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO  MBIIIJICHUS,,  pPa3BUTHE  OMNbITa  DKOJOTUYECKH  OPUEHTUPOBAHHOM
pedIeKCUBHO-01IEHOYHON U MPAKTHYECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYaIUSX.
MeranpeamMerHsble:

1. Ucnionp30BaHuE YMEHUI W HABBIKOB PA3JIMYHBIX BUIOB MTO3HABATENHLHOM JIESATEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METOJOB TMO3HAHHUS (CUCTEMHO-WH(OPMALIMOHHBIM  aHau3,
MOJEJIMPOBAHNKE) AJI U3yUEHUS PA3IMYHBIX CTOPOH OKPYXKaIoIIel JeHCTBUTETbHOCTH.

2. cnionp30BaHNe OCHOBHBIX HHTEIUIEKTYJIBHBIX OTepalyii: (hOpMyTHpOBaHHUE TUIOTES,
aHaM3 M CHUHTE3, CpaBHEHHE, O0000IeHHe, CHCTeMaTH3alus, BBIABICHHE MNPUYHMHHO-
CJIEICTBEHHBIX CBA3€H, IOUCK aHAJIOIOB.

3. YMeHue reHepupoBaTh UAEU U ONPEACsATh CPENICTBA, HEOOXOAUMBIE IS UX pealln3alluy;



YMEHHE ONPEENIITh LEIH U 3a/1a4M IeTEIbHOCTH, BHIOMPATh CPEJCTBA pealu3aliy Leau 1
MPUMEHSITh UX Ha MPaKTUKE.

4. Ucnionb30BaHKE Pa3IMYHBIX UICTOYHUKOB ISl MOTYYEHUS XUMUYECKOH HH(pOpMAIUH.
IIpeamerHsbie:
1. B no3naBarensHO# chepe:
-3HAHUE ONpPENEICHUI W3YYCHHBIX TIIOHSTUI: YMEHHE OINHUCHIBATh JEMOHCTPAIIMOHHBIC U
CaMOCTOSITENILHO TPOBEICHHBIE XMMHUYECKHUE SKCIEPUMEHTHI, HCIONb3Yd IS ATOr0 POAHOMN
SI3BIK U SI3BIK XUMUH;
-YMEHUE pa3nyaTh U3y4eHHbIE KIacChl HEOPTaHUUYECKUX COCTMHEHUH, IPOCTHIE U CII0KHbBIE
BEIIECTBA, XUMHUYECKHE PEaKIUH, OMUCHIBATH UX;
-yMeHUE KIacCU(PUIMPOBATh U3yYCHHBIC OOBEKTHI U SBICHUS;
-CIIOCOOHOCThH JeNIaTh BBIBOJABI MU YMO3AKIIIOUEHUS M3 HAOMIOACHUM, U3yYECHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATH CBOWCTBA HEM3YUYEHHBIX BEIIECTB [0 aHAJIOTHU CO
CBOMCTBaMHU U3YYECHHBIX;
-yMEHHUE CTPYKTYPHPOBATh U3YUCHHBIH MaTepHall M XUMHUECKYI0 HHPOPMAIIUIO, TOJTYICHHYIO
U3 IPYTUX UCTOYHHUKOB;
-YyMEHHE MOJEINPOBATh CTPOCHHE aTOMOB JJIEMEHTOB 1-3 MEpHOJOB, CTPOCHUE MPOCTHIX
MOJIEKYIT,
2. B IeHHOCTHO-OpUEHTAIMOHHOMU cdepe:
-yMEHHUE aHaM3UpOBaTh U OIECHUBATh MOCIEICTBUS ISl OKpYXKaIoleH cpeabl OBITOBOW U
MIPOU3BOJICTBEHHOM JCSATEIILHOCTU YEJIOBEKA, CBA3aHHOM C repepaboTKOM BEIECTB;
3. B TpynoBoii cdepe:
-(opMUpOBaHNE HABBIKOB IMPOBOIUTH XUMUICCKHI SKCIICPUMEHT;
4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:
-yMEHUE pa3inyaTh ONacHbIE U 0€30IMacHbIC BEIICCTBA;
-yMEHHE OKa3bIBaTh IMEPBYID IOMOIIb MPHU OTPABJICHUAX, OXKOTax W JPYIHX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBAHUEM.

B pesynaprare usydeHus ydeOHOro mnpenMera «XHMHsS» Ha YpPOBHE CPEJHEro OOLIEro

o0pa3oBaHMUs:
BbinmyckHUK HayuMTCS
. packpelBaTh Ha MpUMepax pojib XUMHU B (OPMUPOBAHMM COBPEMEHHOW HayuyHOU
KapTHHBI MUPa U B IIPAKTUYECKOM IEATEIIBHOCTH YEJIOBEKa;
. JEMOHCTPUpPOBaTh Ha IPHUMEpax B3aUMOCBI3b MEXAY XUMHEHM U JApYyrUMHU
CCTCCTBCHHBIMU HAYKaMU;
. pacKpbIBaTh Ha PUMEPAX MOJIOKEHUS TEOPUHN XUMUUecKoro crpoenus A.M. byrtieposa;
. noHuMath ¢usnueckuid cmeica Ilepuonnueckoro 3akoHa /[.M. MenneneeBa m Ha ero

OCHOBE OOBSCHATH 3aBUCHMOCTb CBOMCTB XHMHUYECKHX DJJIECMEHTOB H O6pa30BaHHLIX MU
BCIICCTB OT JJICKTPOHHOI'O CTPOCHUA aTOMOB,

. O0O0BSICHATH IPpUYNHBI MHOFOO6paSI/I}I BCIICCTB Ha OCHOBC O6II.[I/IX HpCIICTaBJ'ICHI/Iﬁ 00 ux
COCTaBC U CTPOCHUU;

. MNPUMCHATH IIpaBUJIa CHCTeMaTH4YECKOI MG)K,Z[YHapOJIHOI\/II HOMCHKIJIATYpPbl KaK CpCACTBa
PasiInuCHUA 1 I/I)ICHTI/I(l)I/IKaHI/II/I BCIIECTB 110 UX COCTAaBY U CTPOCHUIO,

. COCTAaBJIATb MOJICKYJIAPHBIC W CTPYKTYPHBIC (I)OpMYJ'ILI OpraHN4YCCKUX BCIICCTB KakK

HOCUTENe WHPOpPMAIMK O CTPOSHWM BEIIECTBAa, €r0 CBOMCTBAX M MPUHAJICKHOCTH K
ONpeIEICHHOMY KJIaCCY COEIMHEHUI;

. XapakTepu30BaTh OPraHUYECKHE BEIIECTBA II0 COCTaBY, CTPOCHHIO M CBOWCTBaM,
yCTaHABJIMBaTh MPUYMHHO-CJICICTBCHHBIC CBSI3M MEXIY JaHHBIMH XapaKTePUCTUKAMHU
BEIIECTBA;

. NPUBOJIUTH TPUMEPBI XUMHUYECKHUX PEAKIHi, PAaCKPBIBAIOIIMX XapaKTePHBIC CBOMCTBA

TUMUYHBIX TPEICTaBUTENIEH KJIACCOB OPraHMYECKHUX BELIECTB C LENbI0 UX UACHTU(DUKAIMH U
00BSICHEHUS 00JIaCTH IPUMEHEHUS;

. IIPOrHO3UPOBATh BO3MOYKHOCTh IPOTEKAHMSI XUMUYECKUX PEaKUUWd Ha OCHOBE 3HAHHUU O
TUIAaX XUMHUYECKOW CBSA3M B MOJIEKYJIaX peareéHTOB U MX PEeaKIMOHHOW CIIOCOOHOCTH;



UCIOJIb30BaTh 3HAHUSA O COCTaBE, CTPOEHUU M XMMHUYECKHUX CBOICTBAaX BELIECTB IS
0€301acHOTO MPUMEHEHUS B TPAKTUYECKON JeATEIbHOCTH;

IPUBOANUTH NMPUMEPHI IPAKTHUECKOTO MCIIOJIBb30BaHUS IPOAYKTOB NepepaboTku HedTH U
IIPUPOJHOTO Ta3a, BBICOKOMOJIEKYJISPHBIX COEAUHEHUHM (IOJMATUIIEHA, CHHTETUYECKOIO
KayuyKa, alleTaTHOrO BOJIOKHA);

IIPOBOAMTH OMBITHI IO PACIIO3HABAHWIO OPraHMYECKHUX BEIIECTB: INIMLEPHHA, YKCYCHOU
KHUCJIOTBI, HEINpPEJENIbHBIX JKUPOB, IIIOKO3bl, Kpaxmaia, OEJIKOB — B COCTaBE IMILEBBIX
IIPOJYKTOB U KOCMETUUYECKUX CPECTB;

BJIAJCTh IPAaBUIAMU U MpHEMaMu Oe30macHoi padoThl ¢ XMMHUYECKMMHU BELECTBAMU U
J1a00paTOPHBIM 000PYIOBAHUEM;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKIIUN U CMELIEHUS] XUMUYECKOTO
paBHOBECHsI OT PA3JIMYHBIX (PAKTOPOB C LENbIO OINpPENEICHUs ONTHUMAIbHBIX YCIOBHI
IIPOTEKAHNS XMMUUECKUX IIPOLIECCOB;

IPUBOAUTH PUMEPBI THIPOJIN3A COJIEH B IOBCEAHEBHOM KU3HH YEIIOBEKa,

IPUBOJIUTH IPUMEPBHl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAaKUMA B IMPUPOJE,
IIPOU3BO/ICTBEHHBIX IIPOLIECCAX U JKU3HEAEATEIbHOCTH OPTaHU3MOB;

NPUBOJUTh TPUMEPbl XHMHYECKHUX PpEAKIUi, PacKphIBAIOIIUX OOIIHEe XUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB M HEMETAJLIOB,;

IPOBOJIUTH pacueThl Ha HAXO0XKIECHHUE MOJIEKYISIPHON (OPMYNBI YIIEeBOIOpOJAA TI0
IPOAYKTaM CrOPaHUS M IO €ro OTHOCUTENILHOW IJIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJIAIIUX B €0 COCTaB;

BJIAJCTh IpaBUJIaMHU OE30MAaCHOrO OOpaIleHUs C €AKHMMH, TOPIOYMMHM M TOKCHYHBIMU
BELIECTBAMHU, CPEJICTBAMU OBITOBOW XUMHUH;

OCYILECTBIIATh NMOMCK XMMHYECKOH HH(pOpPMALUU O Ha3BaHWUAM, HICHTU(UKATOpaM,
CTPYKTYpPHBIM (hOpMYyJIaM BEUIECTB;

KPUTUYECKH  OLICHMBAaTh M  MHTEPIPETUPOBATh  XUMHUYECKYI0  HMH(OpPMALHIO,
COZEpKALIYIOCS B COOOIIEHUSX CpEACTB MaccoBoW wuH(popmMammu, pecypcax IMHTepHeTa,
HAYYHO-TIONYJISIPHBIX CTAaThAX C TOYKU 3PEHMS €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B LENAX
BBISIBJICHMSI OIIMOOYHBIX CYXKIACHUHN U (hopMHUpOBaHMSI COOCTBEHHOMN MO3UIINY;

NPECTaBIATh MYyTH PEUIeHUs TNOOAIbHBIX MPOOJIEM, CTOSIUX IMEpe]] YeIOBEUYECTBOM:
9KOJIOTMUYECKUX, SHEPreTUUYECKHX, ChIPHEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MPOOJIEM.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOGNCHUE U I0JIOYUIO OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCIOPUYECKUX SMANAX ee pa3eumusl,;

UCRONBL308aMb MEMOObl HAYYHO20 NO3HAHUS NPU GbINOJHEHUU NPOEeKMOs8 U Y4eOHO-
UCCIe008amMeNbCKUX 3a0ay NO U3VYEHUIO CBOUCME, CNoCcobO08 NOMYYEHUs. U PACNO3HABAHUS
OP2AHUYECKUX 8EUJeCME;

00bsACHAMb  NPUPOOY U CHOCOObLL  0OPA308AHUSL  XUMUHECKOU CBS3U.  KOBAJIEHMHOU
(NONAPHOLL, HEeNoNAPHOU), UOHHOU, MEemAalIUYecKol, 8000POOHOU — C Yelvio OnpeodeneHus
XUMUYECKOU AKMUBHOCTU 6EUeCINE;

YCMAHABIUBAMb 2EHEMUUECKYIO C653b MeHCOy KIACCAMU OP2AHUYEeCKUX Geuyecms OJisl
000CHOBAHUS  NPUHYUNUATILHOU — BO3MOICHOCMU — NOJYYEHUS.  OP2AHUYECKUX — COeOUHEHULl
3a0AHHO20 COCMABA U CIMPOEHUSL

YCMAHABIUBAMb B3AUMOCEA3U MeNHCOY (Pakmamu u meopuet, NPUYUHOU U CIeOCMEUEeM
npu amanuze NpooONeMHbIX cumyayuti U 0OOCHOBAHUU NPUHUMAEMbIX peuleHUull Had OCHOBe
XUMUYECKUX 3HAHULL.



3. ConeprxaHue y4eOHOT0 nMpeaMeTa

10 kmace (364; 14. B Hemem0)

Teopusi XMMHMYeCKOro CTpOeHHMsI OpraHu4veckux coeguHenmii. Ilpupoaa xumHMYecKHX
CBA3EH

Oprannueckue BemiecTBa. [losBneHne M pa3BUTHUE OPraHUYECKOW XMMHMH Kak
Hayku. XUMUYECKOE CTPOCHHE KaK IMOPSJIO0K COSAMHEHHS aTOMOB B MOJIEKYJE COIJIACHO HX
BaJIEHTHOCTU. (OCHOBHBIE TOJOXEHUS TEOPUU XHMHUUYECKOTO CTPOEHHUS OPraHUYECKUX
coequHennii A.M. bytnepoBa. YriepoaHbId CKEJIET OpPraHU4ecKord MOJeKyJbl. KpaTHOCTh
XUMHYECKON CBS3M. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOEHHUS MOJIEKYI.
Nzomepuss u u3omepsl. [lonarue o ¢yHkumoHanpHOW rpynme. [IpuHIMIIBI KiaccupUKaIUN
OopraHuyeckux coenuHeHuil. CucremaTrueckas MEXIyHapoJIHAas HOMEHKJIATypa M MPUHIIMIIBI
00pa3oBaHMs Ha3BaHUN OPraHUYECKUX COCTUHECHUH.
MecTo u 3HaUeHHE OPraHUYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HayK.
YrieBoaopoasl

[IpenensHbie  yrieBoAopoasl (ankaHbl). CmpoeHue MoaeKyibl Memaud.

I'omonornueckuii psa ankaHoB. ['omonorn. MexayHapoaHass HOMEHKIIATypa OpPraHMYECKUX
BemiecTB. M3oMepusi yriaepogHOro ckenera. 3aKOHOMEPHOCTH HW3MEHEHUs (U3NYECKUX
CBOMCTB. XMMHUYECKHE CBOWMCTBa (Ha NpUMEpe METaHa M D3TaHa): PEaKLHUH 3aMelleHUs
(ranoreHupoBaHue), NETHAPUPOBAHUS KaK CIOCOOBI MOJYyYEHUS BAXKHEUIINX COCAMHEHHH B
OpraHMYecKOM cHHTe3e. ['opeHre MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHUKOB TEIUIa B
MIPOMBIIIJICHHOCTH U OBITY, uzomepusayuu aikanos. Llenuvie peakyuu. C60600HblEe paOuUKabl.
l'anozenonpouszsoonvle ankanos. HaxoxaeHue B Ipupo/ie U IPUMEHEHUE aJIKaHOB.

Kpatnsie cBszu. HenpenenbHbie yriieBogopobl. AjkeHbl. Cmpoenue Moexyvl
smunena. SP—I ubpuouzayus. 'omonorudeckuii  psin ankeHoB. Homenknarypa. M3omepus
YIJIEPOJHOTO CKeNleTa U IMOJIOKEHHsI KPAaTHOM CBS3U B MOJIEKyJie. XUMUYECKHEe CBOMCTBA (Ha
IIpuMepe  JTWJEHA):  peakuuu  [pPUCOEAMHEHUA  (raJoreHUpOBaHUE, 2UOpUpOsaHue,
THJIpaTalysl, 2UOpoeaio2eHuposanue) Kak cnoco0 noiaydeHns (pyHKIHMOHAIBHBIX TPOU3BOIHBIX
YIJI€BOAOPOAOB, Topenus. [lpasuno Mapkosnukoea. Bvlcokomonexynsapnvie coeouHeHusl.
Kauecmeennvie peaxyuu Ha O0solinyio cea3v. [lonuMepuszanus 3TUJIEHa KaK OCHOBHOE
HalpaBJICHUE €ro Hcrosb3oBaHus. [lodaMdTuUieH Kak KPYNHOTOHH@KHBIA  IPOAYKT
XMMHUYECKOT0 Ipon3BoAcTBa. [IpumeHenne sTuieHa.

Ankanuensl U kaydykd. [loHsiTHe 00 ankaaMeHax Kak YrJIeBOJOpOJax C JABYMs
IBOWHBIMU cBA3siMH. [lonmnmmepusanus nuBuHMia (OyragueHa-1,3) kak crmoco® MOTydeHus
CHHTETHYECKOTO Kayuyka. Mzonpen (2-memunbymaouen-1,3). HarypanbHblii 1 CHHTETHUCCKHI
Kayuyku. Bynkanuzanus kaydyka. Pesuna. [Ipumenenue kayuyka u pe3unbl. Conpsowcénmvie
ogounvie ceazu. llonyuenue u xumuyeckue ceovcmea anxkaoueros. Peaxyuu npucoeounenus
(eanozeHuposanis) u NOIUMEPUIAYUU ATKAOUCHOB.

Ankusbl. AuletunieH (3TUH) W ero romosoru. Cmpoenue MOIEKYIbl
ayemunena. I'omonornueckuii pan ankuHoB. Homenknatypa. M3omepust yriaepoaHoro ckenera
U TIOJIOXKEHUS KpaTHOM CBsI3U B Mouiekyie. Meowcknaccosas uzomepus. SP-1ubpuousayus.
XUMHUYECKHE ~ CBOWCTBa  (Ha  IpUMeEpEe  alETWIEHA):  PEakUUM  [MPUCOEAUHEHHUS
(ramoreHupoBaHue, cuOpuposanie,  TUIpATAIU,cUOPO2AN02eHUPOBAHUEe)  KaK  CIOC00
MOJTyYeHHUs] TIOJIMMEPOB M JPYTHX MOJE3HBIX MPOIYKTOB. ['OpeHue aneTuieHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsi CBApPKU M pe3KH MeTasuioB. [IpuMeneHue anerusieHa.

Ilonsamue o yuxnoankauax.

Apenbl (apoMaTH4ecKHe yriaeBoopoabl). beH30s kak mpeicTaBUTENh apOMaTHYECKUX
yII1eBO0po10B. Cmpoenue monexynvl ben3ona. XMMUUECKUE CBOMCTBA: pEakIMM 3aMelleHus
(rajoreHrpoBaHNe) Kak CHoco0 TMOJIYYEHHs] XUMHYECKMX CpEACTB 3allUThl PACTEHUH,
NpUCOeTUHEeHUsT (TUIAPUPOBAHKME) KaK 0Ka3aTeJIbCTBO HEMpPENEeNbHOT0 Xapakrepa OeH3oia.
Peakuust ropenust. Tonyon. Hzomepus samecmumeneu. [lpumenenne Oenzona. Ilecmuyuoul.
T'enemuueckas céa3vb apeHo8 ¢ Opyumu y2ne8000po0ami.

Ilpupoounsvie ucmounuxku yene8o00po0os. Ilpupoousiii ecaz. Hegms. [lonymuule
Hepmanvie easvl. Kamennwviti  yeonv. Ilepepabomka Hegpmu. Ilepeconxa negpmu.



Pexmugpuxayuonnas ronounna. benszun. Jluepoun. Kepocun. Kpexune wneghmenpooyxkmos.
Tepmuyeckuii u kamanumuyeckui kpexunau. Iluponus.
Kucnopoacoaepxanye oprannyeckne coeinHeHUsl.

Kucnopoacoaepxaniue oprannyeckue coeuHenusi. O JHOaTOMHbIE MPEEIbHBIE CITUPTHI.
Krnaccudukanus, HOMEHKIIaTypa, U30MEpHUsl COUPTOB. METaHOI U ATAaHOJ KaK MPe/ICTaBUTEIH
IIpEeEIbHBIX OAHOATOMHBIX CHUPTOB. [lepsuunvlil, 6MOPUUHbLIL U MPEMUYHbIL  AMOMbl
yenepooa. Booopoouas cenzb. XUMUYECKHE CBOMCTBA (Ha IpUMEPE METaHOJIA M 3TAHOJA):
B3aMIMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTAHOBICHUS HATUYUS THIPOKCOTPYIIIEI, PEAKITUS C
raJIoreHOBOJIOPOIAMU KaK CIIOCOO TMOJIy4eHHsS DPACTBOPUTENEH, Aeruaparanus Kak Crocoo
MOJIydueHusi d3TujeHa. Peakuus ropeHus: CHUPTHL Kak TOIIUBO. Cnupmosoe OpodiceHue.
Depmenmul. Booopoousie cesazu. [I[pumeHeHne MeTaHoda W dTaHoja. DU3HONIOTHYECKOe
JeicTBHE METaHOJIa M 3TaHOJIa HAa OPTaHU3M YeIIOBEKa. AKO20NU3M.

MHoOroaroMHble CHUPTHI. DTUICHTIIMKOIb W TIHLEPUH KaK MPEACTaBUTEIH
Mpe/ieIbHBIX MHOIOATOMHBIX CIIUPTOB. KauecTBeHHas peakiivs Ha MHOTOaTOMHbBIE CITUPTHI U €€
MPUMEHEHUE JJIi pacrno3HaBaHUs [JIMIIEPUHA B COCTaBE KOCMETHYECKUX CPEJICTB.
[IpakTHueckoe NpUMEHEHNE ITUIICHTITUKOIS U TIIUIEPUHA.

®enoin. Apomatuueckue cnupThl. CTpoeHHe MOJIEKYIbl GeHona. Bzaumuoe enuanue
amomos 6 Mmoexyne @enona. Xumuueckue ceolcmea: 63aumooelicmeue ¢ Hampuem,
2UOpoKcuoom Hampus, opomom. Kauecmeennas peaxyus na genon.
[Ipumenenue denomna.

KapOonunbnbie coenuHeHus. KapOoHwibHas rTpymma. AJNbACTHUAHAS TpyIIA.
Anpnerunsl. Keronsl. M3omepuss u HoOMeHknarypa. [lonyuenue u Xumuueckue coUCmMad
anvoe2udos. Peaxyuu oxucnenus u npucoedunenus anvoecudos. Merananb (hopManbaerua) u
STaHalb (aneTalbJeruj) KakK NpeICTaBUTENM TMpeAeNbHbIX anbAeruaoB. KaudecTBeHHBIE
peaknuy Ha KapOOHWIBHYIO TPYIITy (peakius «CepeOpsTHOro 3epkajiay, B3auMOJCUCTBHUE C
ruapokcuaom menu (1)) m ux mpumeHeHwe AJisi OOHApPYKEHHUS MPEICNIbHBIX AlbJETHIIOB B
MPOMBIIIJICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTH anbaeruaoB. [IpuMmenenne dopmManpaeruia u
aneTanbAerua.

KapGonossie kucnotel. Kapboxcunvnas epynna (xapboxcoepynna). Hzomepus u
HOMeHKIamypa Kkapbonosvix  xuciom. OTHOOCHOBHBIE npeaesibHbIE KapOOHOBBIE
KUCIOTHL. [lonyuenue 00HOOCHOBHBIX NPedelbHbIX KapOOHOBbIX Kucaiom YKCYCHas KUCIIOTa KaKk
MPEJICTaBUTENb MPeIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMUMHUYECKHE CBOMCTBA (Ha
MpUMEpe YKCYCHOM KHUCIIOTHI): PEaKIIUU ¢ METAJJIaMU, OCHOBHBIMHU OKCHJIaMHU, OCHOBAaHUSIMHU U
COJNIIMM KakK TIOJATBEPXKIEHUE CXOJCTBA C HEOpPraHMYECKMMHU Kuciotamu. Peakuus
sTepudUKAIM  KaK CIoco0 TONY4YeHHS CIOXKHBIX d¢pupoB. [IpumMeHeHune yKcycHOU
KHCIOTH. MypaBbHHas KucnoTa. Anietatsl. [IpeacTaBienue o BEICIINX KapOOHOBBIX KHCIOTaX.

Cnoxuble 3¢upsl u xupbl. Homenxknamypa. llonydenne, XMMHYECKHE CBOWCTBA
cnoxHbIX 3(pupoB. Peakius srepudukanuu. Croxable Y3QUPHI KaK TPOAYKTH B3aUMOACHCTBUS
KapOOHOBBIX KHCJIOT €O cnupTamu. [IpuMeHeHHe CIOXHBIX J(QUPOB B TMHINEBOU U
napproMepHOH TPOMBIIUICHHOCTH. JKUPBl Kak CIOXKHBIE S(QUPHl TIUIEPUHA U BBICIINX
KapOOHOBBIX KHCJIOT. PacTurenpHble W JKMBOTHBIE JKHPBI, WX COCTaB. Pacmo3HnaBaHue
pacTUTENBHBIX JKMPOB HAa OCHOBAHMM HMX HENPENENbHOro XapakTtepa. [IpuMeHeHue >KuUpOB.
lMuaponu3 wunm OMBUIEHHE KUPOB KaK CIIOCOO MPOMBINIIEHHOTO TMOJTYYEHHUS COJIEH BBICIINX
KapOOHOBBIX KUCIIOT.

Mpi14 Kak CcOJIM  BBICIIMX  KapOOHOBBIX  KHUCIOT. Morone CBOMCTBa
MblIa. Cunmemuueckue mooujue cpeocmaa.

VYrnesonbl. Knaccudukarmus yrieBogoB. MoHocaxapu/ibl.

Onueocaxapuowl. Jlucaxapuasl. HaxoxaeHnue yriieBogoB B mpupoae. [ moko3a kak
anpaerugocnupt. bpoxenue riaoko3sl. @pykro3a. Caxaposa. [ uoponus caxaposvi. Kpaxman u
I[EJUTI0NI03a KaK OMOJIOTHYECKHE MOIMMEphl. XMMHYECKHE CBOMCTBA KpaxMalia U IeJITI0I03bI
(Tuzmponn3, KaueCTBEHHAs PeaKus ¢ HOJ0M Ha KpaxMal U €€ MPUMEHEHHE NI 0OHAPYKCHHS
Kpaxmala B IpoayKTax nutanus). [[pumeneHne u 6uoaorudeckas poib yrieBoaoB. [Toustue
00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJIOKHA. Ayemunyennonosa
Knaccughuxayus 6onokon.



Wnentudukanys opraHudeckuX COeAMHEHUH. [ enemuyeckas c6:3b medxcoy Kiaccamu
op2aHudeckux coeourenui. TUnbl XUMUUYECKUX peakluil B OpraHUUECKON XUMUU.
A3zoTcoaep:Kalye OpraHnyecKue coeJMHeHHUsl.

AmvuHOKHCHOTH U Oenku. CocTaB W HOMEHKIATypa. Amunvl. Amunozpynna. AnuiuH.
Ilonyuenue u  Xumuueckue Cc60UCMEA  AHUNUHA. AMUHOKHCIOTBI Kak  aM{QoOTepHbIe
OpraHUYECKUE COEAUHEHUs. M3omepus u nomenkaiamypa. bunonsapusiii uon. Ilentuanas cBs3b.
buonornyeckoe 3HaueHHe o.-aMUHOKHUCIOT. O0JIaCTH PUMEHEHHUsT aMUHOKUCIIOT. XumuuecKkue
ceoucmea amunoxuciom. Ilenmuovl. [lonunenmuowi. [nuyun. benku Kak NOpUPOJHBIE
ouononumMepbl. CoctaB M cTpoeHue OenkoB. XMMHMUYECKHE CBOWCTBA OEIKOB: T'MIPOJIH3,
neHarypauus. OOHapyXeHue O€JKOB IpH IOMOIIM KAayeCTBEHHBIX (LBETHBIX) pPEaKLUH.
[IpeBpamienus 6€JIKOB MHIIU B Opranu3Me. buonorunueckue GpyHKIH OSITKOB.

Azomcoodepacawue eemepoyukiudeckue coeourenus. Ilupuoun. Iluppon. Ilupumuoun.
Ilypun. A3omucmoie ocnogaHusl.
Hyxneunosvie kucromul. Hykneomuowi. Komniemenmapnvie azomucmole 0CHO8AHUL.
Xumus u 300pogve uenosexka. PapmaKorocuieckas Xumus.
Xumus nonumepos
Ilonumepvr. Cmenenv nonumepuzayuu. Monomep. Cmpykmypnoe 3eeno. Tepmonnacmuunvie
noaumepbl. Cmepeopezynsapuvie noauMmepbl. Tonusmunen. Ionunponunen.
THonumempagmopsmunen. Tepmopeakmugnvie noaumepsvl. PenonophopmanboecuoHvle CMOTbL.
IInacmmaccol. @enonnacmol. Amunonnacmel. Ilenonnacmel. Ilpupoownwiti xayuyk. Pe3zuna.
D6onum. Cunmemuueckue kayuyku. Cunmemuueckue eonoxkna. Kanpon. Jlascan.
JdeMoHcTpanum.

OOpa3upl OpraHMYEcKUX BEIIECTB M MaTepHasioB. MoJenu MOJIEKyJd OpPraHMYECKUX
BEIIECTB

OTHoleHne alKaHOB K KUCJIOTaM, 1el104aM, pacTBOpY NI€pMaHraHaTa Kajaus U OpoMHOM
BOJIE.

Mopnenun Monekya romosioroB u u3zomepoB. [losnydeHue aneruneHa KapOUIAHBIM
cioco6oM. B3anmoneiicTBre aneTuiieHa ¢ pacTBOPOM NepMaHTraHaTa Kainus U OpoMHON BOJOM.
I'openne anerwiena. Pa3nokeHwe kaydyka IIpM HAarpeBaHWM M UCIBITAHHE IPOJYKTOB
pas3noxeHusi. 3HAKOMCTBO ¢ oOpa3llaMu KaydyykoB. beH3onm kak pactBopuTenb. [ opeHue
6ensona. OTHoleHne OeH301a K OpOMHOMN BOJIe U pacTBOpY MepMaHranara kainus. OkuciaeHue
TOJIyoJIa

PactBopeHue B areToHe pazMYHBIX OpraHWyYeckux BemecTB. OOpaslbl MOIOIIUX H
YUCTSIIUX CPEACTB.

O06pa3iel miacTMace,

Jlabopamopnvie onvimoi.
N3roroBnenune Mozeneit MOJIEKYJl yIieBOI0POI0B
O3HakomJieHHe ¢ 00pa3lamMu MpOAYKTOB HedTenepepaboTKu
Oxkwucnenue tanona okcugom meau (11).
PacTtBopenue rimiepuna B Bojie U peakius ero ¢ ruapokcuaoM meau (11).
Xumudeckue cBoicTBa (heHoma
OxwucrieHne MeTaHass (3TaHals) OKCUIOM cepelpa.
Okwucnenne MeTanais (3Tanais) rugpokcuaom meau (11)
PactBOpUMOCTE JKHMPOB, JOKa3aTEIbCTBO MX HENPEACIBHOIO XapakTepa, OMBUICHUE
KHUPOB.
9.  CpaBHeHHE CBOWCTB MbUIA M CHHTETUYECKHX MOIOIIUX CPE/ICTB
10.  CgoiicTBa INIFOKO3BI KaK alIbJICTHIOCITHPTA.
11.  BszaumojeiicTBue caxapo3bl C THAPOKCHUIOM KaJbLUS.
12.  TlpuroToBjieHHE KpaxMaJbHOTO KJIecTepa W B3aMMOJICHCTBHE C HOMIOM.
13. Tmapomu3 kpaxmana. O3HakomiieHHE C oOpaslaMH NPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.
14. IlBerHble peakuuu Ha OeIKH

ONoGa~WONE

Ilpakmuueckue pabomul



1. [Tomy4yeHue 3THIICHA U U3yYEHUE €r0 CBOWCTB.

2. IlonydeHue yKCyCHOM KHCIOTBI U U3yYEHHUE €€ CBOWCTB.

3. Pemenue sxcriepuMeHTaIBHBIX 3a7]a4 HA pacliO3HABAaHUE OPTaHUYECKUX BELIECTB.
4. PacriozHaBaHue€ IJ1aCTMAcC U BOJIOKOH.

11 kaace (344; 14. B HEACIIO)

Teopernueckne 0CHOBBI XUMHUH

Crpoenue BemectBa. CoBpeMEHHass MOJEIb CTPOEHUS AaToMa. OJIEKTPOHHAas
KoHurypauus aroma.OcHogHoe U 6030ydcoeHHvle cocmoanus amomos. Knaccupukanus
XMMHYECKHX 3JIEMEHTOB (S-, P-, O-amemeHThbl). OCOOEHHOCTH CTPOCHHUS SHEPrEeTHUYCCKUX
ypoBHell aTtomoB d-anemenTtoB. Ilepuoanmyeckas cuctema XuMHYecKHX osieMeHToB J[.U.
MenaeneeBa. @uznueckuit cmbich [lepuoanueckoro 3akona J[.M. MenaeneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUsI CBOICTB 3JIEMEHTOB U UX COEIMHEHUH 110 MEepUOoJIaM U IpyIMIaMm.
DNEeKTpoHHAas MpUPOJAa XUMHYECKOM CBS3U. DJIEKTPOOTPULIATEIBHOCTh. BUIBI XMMHUECKOM
CBs3M (KOBaJEHTHAs, MOHHAsA, METAJUIMUECKas, BOJAOPOJHAs) U MEXAaHU3Mbl €€ 0Opa30BaHMS.
Kpucmannuueckue u amopguvle sewgecmea. Tunvl Kpucmaiiuueckux peuiemox (amomHasi,
MONEKYNAPHASA, UOHHAS, MEeMANIUieckds). 3aeucumocms pu3uyecKux ce0lUcms eewecmed om
muna kpucmaniuyeckou pewiemxu. [IpuuanHbl MHOTOOOpa3us BEIIECTB.
Xumuyeckue peakuuu. ['oMoreHHble U rereporeHHble peakuuu. CKOpPOCTh peakluu, ee
3aBHUCHUMOCTh OT Pa3JIM4YHBIX (DAKTOPOB: MPUPOJIBl PEArHPYIONMIUX BEIIECTB, KOHIICHTPAIMU
pearupyomux BELIECTB, TEMIIEpaTypbl, IUIOLIAJAM PEaKUUOHHOW IOBEPXHOCTH, HAJIUYUA
Katanu3aTopa. Poib Karanu3atopoB B INpPUPOJE U  MPOMBIIUIEHHOM IPOU3BOACTBE.
OO6paTumocTh peakiuil. XUMUYECKOE PaBHOBECHE U €r0 CMEIIEHHE N0 AEMCTBUEM Pa3IMUHbIX
(akTOpOB (KOHIIEHTpPALUS PEAareHTOB WMJIM MPOAYKTOB PEaKLMH, JaBJeHUE, TeMIepaTypa) s
CO3JaHUs ONTUMAJIBHBIX YCIOBUN ITPOTEKAHUS XUMUYECKUX IIPOLECCOB. Jucnepcuvie cucmembi.
Illonamue o xomnoudax (3onu, eenu). Hcemunuvie pacmeopul. Peakuun B pacTBOpax
3JIEKTPOJIUTOB. pH pacTBOpa Kak 1mokazareib KUCIOTHOCTH cpeabl. ['uaponus comeil. 3HaueHue
THJpon3a B OHOJOTHMUECKUX OOMEHHBIX mpoleccax. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu B IpUpo/Jie, MPOU3BOACTBEHHBIX MTpOLEccaX U )KU3HEAEATEIbHOCTH OPTaHU3MOB.
Heoprannyeckasi Xumus
Mertannbl. CriocoOsI nostyueHus: MeTayioB. Jlerkue u Tsxénble MeTamisl. JIerkoriaBkue U
TYTOIUIaBKHE MeTasuibl. Meramndeckue anemMeHTsl A- u b-rpynn. Mens. [luak. Tutan. Xpom.
Kenezo. Hukens. [Inatuna. Crnasel. Jlerupyromue no6asku. Y€pueie metaiuisl. [{BeTHBIE
Metaisl. YyryH. Crane. JlerupoBanusle ctann. OKCHIBI U THIPOKCH]IBI METAJLIOB.
Hewmeramnsl. [Ipoctrie BemecTBa — HemeTaibl. Yriepod. Kpemuauit. Azot. ®ocdop.
Kucnopon. Cepa. @top. Xnop. Kucnorusie okcuapl. Kucnoponacoaepskamme kucnotsl. CepHas
KHCJIOTa. A30THas KMCIIOTa. BOIOpOIHBIE COEIMHEHNSI HEMETAIIIIOB.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB TJIaBHBIX
1 TOOOYHBIX MOArpymI (Melb, >KeIe30) W HEMETaJUIOB: BOAOPOa, KHUCIOpOJa, TajoreHoB,
cepsl, a3oTa, pocdopa, yriepoaa, kpemHus. Koppo3us MeTamuioB: BUIbI KOPPO3HH, CIIOCOOBI
3alUTBl  METAUIOB OT KOPPO3HU.ONEeKmpoiu3 pacmeopos u pacniagos. Ilpumenenue
9NEeKMPOAU3A 8 NPOMBLULIEHHOCTIU.

XUMHUSA U )KU3Hb

Hayunble MeTonpl Mo3HaHus B XUMHH. VcTouHMKM XxuMu4yeckoi uHpopmaruu. Ilouck
nH(pOpMaLIUY 10 Ha3BaHMSIM, HAEHTU(UKATOpaM, CTPYKTYpHbIM (popmyrnam. MoaenupoBaHue
XUMHUYECKHUX IPOLECCOB W SIBICHUMN, XUMUYUECKUL AHAAU3 U CUHME3 KAaK METOAbl HayyHOTO
MO3HAHUS.

Xumus u 370poBke. JlekapcTBa, pepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEPATbHbIE BOJIBI.
[IpoGemsbl, CBSI3aHHbBIE C MPUMEHEHHUEM JIEKapCTBEHHBIX IpernapaTtoB. BpeaHbie MPUBBIUKYA U
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(dakTophl, paspymarwiue 310poBbe (KypeHHE, YIOTPEOJICHUE alKoTods, HapKOMaHMHs).
PanmonansHoe nutanue./luwesvie 0obasku. OcHo8bl NUUEBOL XUMULL.

XuMus B TOBCEAHEBHOM XKM3HU. Motonie u unctamue cpeactsa. Cpedocmea 6opvovl ¢
OLIMOBLIMU ~ HACEKOMBIMU:  peneiieHmsl, uHcekmuyuowvl. CpeacTBa JIMYHOM THUTHEHBI H
kocMmeTuku. [IpaBuia 6e3omacHoil paboThI ¢ €IKMMH, TOPIOYUMU U TOKCUYHBIMU BEIIECTBAMU,
CpeICTBaMU OBITOBON XHMUHU.

XUMUS U CelbCKOe X03iHUCTBO. MuHepalibHble U opranndeckue ynoopenus. Cpencraa
3aIlUTHI PACTCHUM.

Xumuss u osHepretuka. [IpuponHble HCTOUYHUKM yriaeBoaopoaoB. Illpuponusii u
MOMYTHBIA HEPTIHOM Ta3bl, UX COCTaB M ucHoib3oBaHue. CocTtaB HEPTH U ee mepepadboTka.
Hedtenponykrel. OkraHoBoe uuncino OensuHa. OxpaHa OKpyKaiomewd cpeasl IpH
HedTenepepaboTke W TPAHCHOPTUPOBKE HEPTENPOIYKTOB. AJBTEpHATUBHBIE HCTOUYHUKU
JHEPTUH.

Xumuss B ctpoutensctBe. lLlement. beron. [lonbop onTuManmbHBIX CTPOUTENBHBIX
MaTEpUAaJIOB B MPAKTUICCKOU JEATEILHOCTH YEIOBEKA.

XuMuss M 9Kolorus. XUMHYECKOe 3arps3HEHHE OKpYKalolled cpeiabl H  €ero
nocuencTBus. Oxpana rugpocdepsl, MOUBbI, aTMOChepbl, GIOpbl U (GayHbl OT XUMHUYECKOTO
3arpsi3HEHUS.

Ilpogheccuu u cpepovr desamenvnocmu uenogeka, cA3anHbvle CO 3HAHUAMU NO XUMUU
(XUMUK, XUMUK-MEXHON02, 1A0OPAHM XUMUYECKO20 AHAIU3A U Op., A MAKIHCe CMElHCHblE
npogpeccuu, nanpumep 6 oobnacmu MmeOUYUHBl, RNUULEEOU NPOMBIUIEHHOCMU UU 6
oonacmu nepepadomku npuUPoOOHO20 CbIPb).

JdeMoncTpanum.

Mopnenn HOHHBIX, AaTOMHBIX, MOJIEKYJSPHBIX M METAIMYECKHX KPUCTAIUIMUECKUX
PELIETOK.

Mogenu MOJIEKyYI H30MEPOB ¥ TOMOJIOTOB

Pa3znuynble TUIBI XUMUYECKUX pEaKLUi, BUACOOIBITH 110 OPraHUYECKON XUMUHU.

OO0pa3iibl METAJIOB ¥ UX COEIMHEHUH, CIUTABOB.

B3anmoneicTBiue METaIOB C KUCIOPOAOM, KACIOTaMH, BOJOM.

Jloka3aTenbcTBO aM(pOTEPHOCTH ATIOMUHHUS U €r0 THIPOKCU/IA.

B3aumopneiicTBue Meau M Kele3a C KHCIOpPOIOM; B3aMMOJEHCTBHUE MEOU U JKele3a C
KHCIIOTaMH (CepHasi, COJsiHas).

[Tonryuenue ruapokcunos meau (I1I) u xpoma (1), okcuna menu.

BzaunmopeiicTBrE OKCHIOB U TUJIPOKCUAOB METAJUIOB C KHUCIIOTAMH.

JlokazarenbcTBO aM(poTepHOCTH coequHeHnit xpoma(LLl)

OO0pa3iibl HEMETAIIIOB.

Mozenu KpuCTaJUIMYECKUX PELIETOK aliMa3a U rpadura.

ITonyyenne aMMMaka W XJOPOBOAOPOJA, PACTBOPEHME HUX B BOJE, J0KA3aTeIbCTBO
KHMCJIOTHO-OCHOBHBIX CBOWCTB 3THX BEIIECTB.

Cxuranue yrist U cepbl B KUCIOPOJIE, OMpPE/EIeHUEe XUMHUECKUX CBOWCTB MPOIYKTOB
cropanusd. BsaumopnelicTBue ¢ MEIpI0  KOHIIEHTPUPOBAHHOM  CEpHOM  KHCIOTHI,
KOHIEHTPUPOBAHHOM U pa30aBI€HHON a30THOMN KUCIIOTHI.

OO6pa31bl cpeAcTB OBITOBOM XUMHHU, HHCTPYKIUH 110 UX PUMEHEHHIO.

JlabGopaTopHbie ONBITHI.
N3yueHne BAUSHUA PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKHX peaKuil
Omnpenenenne peakiuy cpeibl YHUBEPCAIbHBIM HHIUKATOPOM.
I'upponus coment.

IIpakTHyeckne padoThI
IIpurorosneHue pacTBOPOB C 3aJaHHON MOJIAPHON KOHLIEHTpAaLUEn».
Pemenue sxcriepuMeHTaIbHBIX 337a4 0 TeMe «MeTabhy
Pemenue skcnepuMeHTanbHbIX  3aAad no teme «Hemeramnsi»



4. TemaTnueckoe IJIAHMPOBAHME € YKA3aHHEM KOJMYeCTBA 4YACOB, OTBOAUMBIX HA
HU3YYeHHe KaKI0H TeMbl

Ne ni/m Paznensl, TeMbl KonuuecTBo yacos
10 knacc
1 Teopuss XMMUYECKOTO CTPOCHHS OPTaHMYECKUX COCIUHCHUIA. 4
' IIpuposa XMMUYECKUX CBSI3EH
2. YrieBoaopoabt 13
3. Kucnopoaconepsxaiiye opraHU4eCKue COSTUHEHUS 11
4. AzoTconepxalie opraHuuecKie CoeANHEHHS
5. XUMUS IOTUMEPOB
Uroro B 10 knacce: 36
11 knace
TeopeTH4yeckne 0CHOBBI XUMUH 23
2. | Heopranmueckasi XuMust 11
Hroro B 11 kmacce: 34




