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YpoBenn oOpazoBanus (ki1acc) cpemHee odiiee oopazoBanue (10-12 kacc)
KommuectBo yacoB 104 yaca.

VYuutensb, pa3paboTuuk pabouel mporpamMmsl
Cxopoxon Kcennst UropeBna, yunurtens xumun bOY OCOI

[Tporpamma pa3paborana B coorBercTBUM DenepanbHOro rocyaapCTBEHHOTO
0o0pa3oBaTeILHOIO CTaHJapTa cpeaHero obmiero oOpas3oBaHusi (YTB. MPUKA30M
MunucrepctBa oOpazoBanus U Hayku PD ot 17 mas 2012 r. N413)

c yuérom IIpumepHoii OCHOBHOI 00pa3zoBaTENbHOM MPOrpPaMMbI CPEAHEr0 OOLIEro
oOpa3zoBanust (mpotokona ot 28 wuroHA 2016 roma Ne 2/16-3), mnporpammsl
O.C.TI'abpuensina Xumus (0a30BbIil ypoBeHb) M.: IIpocsemnienue, 2019r.

c yuérom YMK Xumus. VYuebnuk. 10-11 wmaccer. O. C.l'abpuensn, U .I'
.OctpoymoB, C. A. CnagkoB ( 6a30BbIil YPOBEHB) M.: IIpoceemenue, 2020



INOACHUTEJIbBHASA 3AIINCKA

Pabouas nmporpamma no yue6HoMy npeamety «Xumus» 10-12 kmaccbl coctaBieHa Ha
OCHOBE:
denepaabHOTO TOCYIAPCTBEHHOTO 00pa30BAaTEILHOTO CTaHIapTa CPEAHETO OOIIero
oOpazoBanus (yTB. MmpuKa3zoM MuHuUCTepcTBa 0O0pazoBanusi u Hayku PD ot 17 mas
2012 r. N413c u3menenusmu ot 11 gexadpst 2020r.);
Pacniopsikenuem IpaButensctBa PO ot 24 nekabpst 2013 r. Ne 2506-p);
NPUMEPHOM  OCHOBHOM  00pa3oBaTellbHOM  MPOTpaMMbl  CPEAHEro  OOIIero
oOpazoBanus (mpotokoa ot 28 utons 2016 roga Ne 2/16-3);
[IpumepHoO#i porpamMmbl BocniuTanus (0100peHo penieHueM ¢GeaeparbHOro yueoHo-
METOMYECKOT0 OOBEANMHEHHUS N0 00IIEMY 00pa3oBaHUIO, MPOTOKON Ne2 oT 2 HIoHS
2020r. Ne2/20);
OcHoBHOI 0o0pa3oBarenbHO nporpammbel BOY OCOII MO Jluncko# paiioH;
[Iporpammel Bociutanus (yTB. nea.coetom bOY OCOUI MO JluHcko# paiioH
[Tpotokon Nel ot 30.08.2021r.)

[To yuebnomy mmany BOY OCOII «Oprannueckas XUMHS» H3y4aeTCs B
10-12 kmaccax.10 xmacc -14dac B Hegemo -35 yacoB, 11 kiacc -1 gac B Henento -35
yacoB Bcero 70 wacoB. B 12 knacce -1 yac B Henemnto -34 yacoB. Bcero 104 yaca.
KomnuectBo 4vacoB yBennueHO Ha 12 4acoB C y4eTOM pPE3EPBHOTO BPEMEHHU.
[TosTOMYy BHOCSITCA CIIEIYIONINE N3MEHEHUS:
1. Boastca tembl 10 kinacc "IIoBTOpeHME OCHOBHBIX BONPOCOB HEOPraHUYECKOMH
XuMHK-3 yaca, u3 Tembl No3 niepenocutcs B 10 kiacc pazaen "Couptsl, peHoIbI".
2.B 11 xmacce tema Ne3 wusywaercs c¢ pasaena "Anpaeruasl". OO0s3aTeIbHBIN
oOpa3oBaTeIbHBIH MHUHHMYM BBIJIEp)KAaH, MPAKTUYECKUE pPabOThl BHECEHBI B
miaHupoBanue. Jlisg  3aKkperyieHus: TEOPETHYECKMX 3HAHUM  oOydarouiuxcs
BBIJICJICHBI Yachl JJii TPOBEACHUS J1a0OpaTOpPHBIX pPadoT. B nporpamme
TEOPETUYECKUE 3HAHUS OOYYalOIIMXCS JIOMOJHSAIOTCA JEMOHCTpALUSIMU U
71a060paTOPHBIMHU pabOTaAMH.

3.B12knacce — ob6mast xumusa. CTpyKTypHUpOBaHHE Kypca OpPraHW4YeCcKOM XHUMHH
ompenenseTcs WIAeIMH TEOpPUM pa3BUBaIOIIEro oOydyeHus OiabkoHnHa W B. B.
JlaBbI1I0Ba M CTABUT LEJbIO PAa3BUTHE YUAIIMXCA HENPOMUIBbHBIX IO OTHOLIEHUIO K
XUMHUU  KJAcCOB  cpeacTBamMu  yueOHoM nucuurmiuHbl. [losTomy  BHauane
paccMaTpHUBAIOTCSI KPATKUE TEOPETUUECKUE CBEJEHUSI O CTPOCHHH, KilacCu(pukauuu
u crnocobax (OpMHUpOBAaHMS ~Ha3BAaHWW OPraHUYECKUX  COEAMHEHUH, 00
OCOOCHHOCTSIX MPOTEKaHUsI OPraHMYECKUX PEaKlHUi B CPAaBHEHUH C U3YUYCHHBIMHU B
OCHOBHOM WIKOJIE THUIIAMM XHMHUYECKHX PEAKUUA C y4aCTHEM HEOPraHUYECKUX
BeulectB. Ha HavyanmpHOM 9Tame pacKphIBalOTCS MNPUYMHBI  MHOT000pa3us
OPraHUYECKUX COCAUHECHUMU.

Jlanee paccMaTpUBAaKOTCS OCHOBHBIE KJIACChl OPraHUYECKUX COEIMHEHHN —
YIJIEBOJOPOIOB (AJKAaHOB, AJIKEHOB, JAMEHOB, aJKUHOB, apPEHOB) U UX NPHUPOAHBIX
MCTOYHUKOB (TIPUPOJHOTO Tras3a, HePTH W KAMEHHOTo Yrisl). OTO MO3BOJISET
3aKpEeNUTh OCHOBHBIC IMOJOXKEHUS TEOPUH XUMHYECKOTO CTPOCHHUS OpPraHHMYECKUX
coenuHenui A. M. bytneposa.



3aTeM CBeJeHUsI O 3aBUCUMOCTH CBOMCTB OPraHWYECKUX COCAMHEHUM OT UX

CTPOCHHMSI PAa3BUBAIOTCS TMPU PACCMOTPEHUU KJIACCOB KHCIOPOICOAEPIKAIINX
cCoeMHEeHUN (CMpPTOB, (DEHONa, aabJACTUIOB, KAPOOHOBBIX KHCIIOT, CJIOXKHBIX
7(UPOB, KUPOB M YIJICBOJOB) M a30TCOACPKANIUX OPTAaHMYECKUX COCTMHCHHM
(aMUHOB, aMHUHOKHUCIIOT, O€JIKOB M HYKJIEMHOBBIX KHUCIIOT).
Wnero uenenonaraHus, T. €. OTBETa Ha BONPOC O POJIM OPraHUYECKOM XHMHUU B
KU3HH COBPEMEHHOTO OOIIEeCTBa, peaju3yeT 3aKIIOYHWTENIbHAs TjaBa Kypca
«Opranudeckas XuMus 1 001mecTBo». B Hell oOydaronuecss 3HAKOMSITCS ¢ TAKUMH
BOKHBIMH B TIPAKTHYECKOM ¢ OWOJOTMYECKOM OTHOIICHWH BEIIECTBAMH M
MaTepuajiaMM, KakK IUIaCTMAacChl M BOJIOKHA, (DEpMEHTBI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKXKE C IOCTHIKCHUSIMUA OMOTEXHOJIOTHH.

Wnen Teopun pa3BUBAIOIIETO 00YUYEHUS TOJIOKEHBI U B OCHOBY Kypca o01eit

XUMUU. Y CTapHIEKJIaCCHUKOB (opMHpyeTcs IIeJIOCTHOE TIPEACTaBICHUE O
XUMHUYECKOM HayKe U XMMHUYECKOM ITPOM3BOJICTBE, a TAKXKE O €UHON €CTECTBEHHO-
HAy9YHOM KapTHUHE MHpa, B KOTOPOM XHMMHYECKas KapTHHA MHUpa sBiseTcs e&
HEOTHEMJIEMOU YacCThIO.
B kypce oOmeli XuMUM BHa4daje ydYalmuecs 3HAKOMATCS  ITOCICTHUMH
JOCTIDKCHUSIMH B OOJIaCTH M3Y4YEHHUs aToMa, Y3HAIOT O COBPEMEHHBIX METOAaX
MO3HAHUS CTPOCHHS aTOMa, YTIyOJISIOT M paCIIUPSIIOT 3HAHUS, IOTYyUYEHHBIC B Kypce
OCHOBHOM IIKOJIbI, O CTPOEHUU aTOMa M BellecTBa Ha ocHOBe Ilepuoaumyeckoro
3akoHa u [lepuomgmueckoir cuctembl [[. M. MenneneeBa, 00 oOmUX CBOMCTBax
KJIACCOB OpPraHWYeCKUX M HEOPraHWYECKUX COCIWHECHHM (KHUCIIOT, OCHOBAHUH,
aM(OTEpHBIX COETUHEHHI) B CBETEC TCOPHUM DJICKTPOIUTHYCCKON JMCCOIMAINA
NpOTOHHOM Teopur. Jlasee paccMarTpuBaeTCs KilacCH(PUKAIMSA XUMHUYECKUX
peaKIuii B OpraHMYeCKON M HEOPraHWYECKOM XUMHH. 3aBeplaeT Kypc 3HAKOMCTBO
CTapIICKIACCHUKOB C TIEPCIIEKTUBAMH  Pa3BUTHS XMUMHUYECKOM HAyKH |
XHMHUUYECKOTO TPOM3BOACTBA, C IpoOJieMaMu OXpaHbl OKPY)Karoled Cpeabl OT
XUMHUUYECKOTO 3arps3HEHUS M MY TSIMHU UX PCIICHHS.

Hacrosimas mporpaMMa coctaBiieHa Ha 1 4yac 4acoB B HEJEINIO, 3a TPHU roja
oOyuenust 104 4yaca, B COOTBETCTBMM C YYEOHBbIM IIJJAHOM IIKOJIbI M SIBJISIETCS
nporpaMmoit 6a30BOT0 ypoBHSI 00yUYEHUSI.

[Iporpamma COOTBETCTBYET MOJOXKEHHUSIM DeAepanbHOT0 roCyJapCTBEHHOTO
o0pa3oBaTeILHOIO CTaHJapTa CcpeaHero ooOmero oOpa3oBaHuUs, B TOM YHCIE
TpeOOBaHMSIM K pe3yJIibTaTaM OCBOEHHS OCHOBHON 00pa30oBaTEIbHOW MPOTPaAMMBI,
byHIaMEHTAIBHOMY  SIJIPY  COJepKaHusl  oOmiero  ooOpaszoBanus, [IpumepHoit
nporpamMmme 1o xumuu. I[Iporpamma otpaxkaer uaen u mnonoxenuss Konuenuuu
pa3BUTHS XHUMHYEeCKOro oOpa3zoBanus, [IporpamMmmel hopMupOBaHHs YHHUBEPCATBHBIX
yueOHbix nevictBuii (YY), COCTaBISIOIIMX OCHOBY JJisi CaMOPa3BUTUS W
HEIPEPHIBHOTO 00pa30BaHUsl, BEIPAOOTKH KOMMYHUKATHBHBIX KAYECTB, IEJIOCTHOCTH
OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIIBHOTO PA3BUTHS YUaITUXCS.

Pabouasi mporpamma COIJIaCHO KOHIIEMIIMM Pa3BUTHS XUMHUYECKOIO0 OOpa30BaHUS
Poccuiickon @enepannu npeanosaracT peeHue CIeayolmmux 3a1ay:



° NPEIOCTAaBUTh KaXJAOMYy OOydYaromemMycsi BO3MOXHOCTb JIOCTHUKEHUS
YPOBHSI XUMUYECKUX 3HAHUH, HEOOXOIUMBIX I JAIBHEUINCH YCIEIIHON KU3HU B
00I11eCTBE;

° o0ecIeynTh KaXJ0TO oOyyaronierocs pa3BUBAIOLIEH
VMHTEJUICKTYAJIbHON JEATENBHOCThIO Ha JOCTYIHOM YPOBHE, MCIOJIb3YS HPUCYULYIO
XUMUHU 00JIaCTh UyJIEC U YBJICKATEIHHOCTD;

° oOecreyuTh He0OXOAUMOE CTPaHE YUCIO BBITYCKHUKOB, XMMHUYECKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA IJIsi MPOJOJDKEHUS O0pa3oBaHUs B Pa3IMUHBIX
HaIIPaBJICHUSAX U JUISl IPAKTUYECKON NIEATENIbHOCTH, BKIIIOUAs MPENOIaBaHuE XUMUH,
XUMHUYECKUE UCCIIeI0BaHus, padboTy B chepe MHPOPMAIIMOHHBIX TEXHOJIIOTHM U Jp.

° dbopMHpoBaHUE 1IEIOCTHOTO MPEICTABICHUS O MHUpPE, OCHOBAaHHOTO Ha
MPUOOPETEHHBIX 3HAHUSX, YMEHUSIX U CTIOCO0aX JIECSITENbIOCTH

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

VYueOuniii  npeamer «XuMHS» COOTBETCTBYET TpeOoBaHusiM DenepaibHOTO
roCyJapCTBEHHOIO CTaHJapTa CpeaHero oluero oOpa3oBaHUs, BXOJHUT B MEPEUYCHb
y4eOHBIX IPEIMETOB, 00s13aTeIbHBIX TUISL U3y4YEeHUS B cpenHen
00111e00pa30BaTEIbHON IIKOJIC.

Nzydyenne yueOHOro mnpeamera «XUMHsS» JOJDKHO oOecneduTb (OpMHUPOBAHUE:
MPEACTABICHUM O COUMAIBHBIX, KYJbTYPHBIX UM HCTOPUYECKUX (haKTOpax
CTAHOBJICHUSI XUMHUU; OCHOB JIOTUYECKOTO W XHWMHYECKOTO MBIIUICHHS; YMEHHM
MIPUMEHSTH MOJYYEHHBIE 3HAHUS MPU PEIICHUU PA3IUYHBIX 3a]1ay; IPEACTaBICHUN O
XUMHUHU KaK 4YacTH OOIIEUEIOBEUYECKON KyJIbTYphl: YHHUBEPCAIBHOM SI3bIKE HAYKH,
MO3BOJISIOIIEM OMUCHIBATh U U3y4aTh PEAIbHbIC MTPOLIECCHI U SIBJICHUS.

VY4eOHblil npeaMeT « XUMHs pelHa3HaueH Uil u3ydeHust kypca xumuu B 10 - 11
KJjlaccax Ha 0a30BOM YPOBHE.

Kypc «Xumus» HaueneH Ha (popMUpOBaHME XMMUYECKOIO ammapara JJisl pelueHus
3aJlay U3 XUMUH, CMEXHBIX MPEIMETOB, OKPYKAIOIIEH PEaIbHOCTH.

OpHOM M3 OCHOBHBIX 33]1a4 U3YUYEHUSI XMMUHU SIBJISIETCS pA3BUTUE aJITOPUTMUYECKOTO
MBILUIEHHSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHMSI Kypca OBJIaJICHUE HABBIKAM
JNeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanne cuMBOIMYECKUX (HOPM BHOCHUT CBOM
cnenupUIecKuii BKJIa B pa3BUTHE BOOOPaXKEHUS, CIIOCOOHOCTEN K TBOPUYECTBY.
Jpyroii BakHOUM 3adaueil M3y4YEHUS XMMUU SIBIACTCA TMOJYYCHHE OOYYArOIIMMUCS
KOHKPETHBIX 3HAHMM O CBONCTBAX XUMHYECKHUX BEIIECTB, M1 (OPMHPOBAHUS Y
y4almxcsi TpeACTaBICHU O POJIM XUMHUU B Pa3BUTHM IIUBWIM3AUUUA U KYJIbTYPHI.
XUMHYECKUI ~MaTepHall CIY>KUT CPEJACTBOM Pa3BUTHUS JMYHOCTH OOyUarouuxcs,
MOBBIIICHUS WX OOMIEKYJIBTYPHOTO YPOBHS, Pa3BUTHS XMMHYECKHX CIHOCOOHOCTEH
CIOCOOHOCTEM OO0y4YarloImuXCcs W COXPAHEHUs TPAJAMIIMOHHO BBICOKOTO YPOBHS
POCCHIICKOTO  XMMH4YECKOro oOpa3zoBanusd. OOyuarommecs, HMEIOUIUE SPKO
BBIPDAKEHHYIO CKJIOHHOCTh K 3aHSATHSIM HAyKOH, B YaCTHOCTH, K XHMHH, MOTYT
MOJIYYUTh BO3MOYXHOCTH Pa3BUTHS CBOUX crocoOHocTed. [y ATol Karteropuu
oOyvaronuxcst OyAyT NOPEasOKHbBl TEMbI CAMOCTOSITEIBHBIX HCCIEI0BATEIBCKUX
pabor.



IInanupyembie pe3yabTaTbl OCBOCHUSI OOYYAIOUIMMHUCH OCHOBHOM

o0pa3oBaTeIbHOM MPOTrPaMMBbI CpeIHero 001ero 0Opa3oBaHus

JIn4yHOCTHBIE pPe3yJIbTaThI:

-B LIEHHOCTHO-OPUEHTAIIMOHHOW c(epe — 4YyBCTBO TOPJOCTH 3a POCCUHUCKYIO
XUMUYECKYI0 HAyKy M OCO3HAaHHE POCCUHCKOW TpakJIaHCTBEHHOCTH, T'YMaHH3M,
OTHOUIEHUE K TPYY, LIENEYyCTPEMIICHHOCTH;

-B TPYyIOBOM cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JajbHEHIIEH
oOpazoBarenbHON U MPodhecCUOHATLHOUTPACKTOPHUY;
-B TIO3HABATEJIbHOW (KOTHUTHUBHOM, HWHTEUIEKTyallbHOM) cdepe — yMeHue

YOpaBJIATh CBOEW MO3HABATEIbHOMIEATEIBHOCTBIO, TOHUMAHUE Ba)XKHOCTH
HEMPEPBIBHOTO 00pa3oBaHMs Kak (pakTopy ycmneurHod mnpodecCHOHaIbHOU H
OOILLIECTBEHHOM AESTEIIBHOCTU
-c(OpMHUPOBAHHOCTH B YACTH:
1.I'pazknaHCcKO-IATPUOTHYECKOE HATIPABJICHUE:
- ICHHOCTHOT'O OTHOUIEHUS K OTEYECTBEHHOMY, UCTOPUYECKOMY M HAYYHOMY
HaCJIENI0, TOHUMAaHHUIO 3HAYEHNUS XUMUYECKON HAYKU B dKU3HH COBPEMEHHOTO
oO11ecTBa, CIOCOOHOCTH BJIAJETh IOCTOBEPHON MH(pOpMaLe O MepeIOBbIX
JOCTHKEHHUSIX U OTKPBITUSAX MUPOBOW U OTEUECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTPOICTBE MHpa U OOILECTBA;
- OIIBIT OCYIIECTBJICHUS COLMAJIBHO 3HAYMMBIX J€JI, COMAIBHO 3HAYNMBIX
LEHHOCTHBIX OTHOILICHMI;
- TOTOBHOCTb U CLIOCOOHOCTB BECTH JUAJIOT C APYTUMHU JIIOAbMU, JOCTUTATh B
HEM B3aMMOINOHMMAaHMs, HAXOAUTh OOUIUE LEJIH U COTPYAHUYATD ISl UX
JTOCTHKEHHUS.
2. HpaBcTBeHHO-IpaBOBOE:
- IpUOOPETEHNE HABBIKOB 3aKOHOMOCIIYIIIHOTO MOBEEHUS;
- HA OCHOBE POCCUMCKHUX TPATUIMOHHBIX IEHHOCTEH - MPEACTABICHUS O
COLIMAIBHBIX HOPMAax W MpaBWIAaX MEXKIMYHOCTHBIX OTHOIICHH B
KOJIJIEKTUBE, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM N1€ATEIbHOCTH
IpU  BBIMOJTHEHUU YYEOHBIX, IIO3HABATENIbHBIX 3a7a4, BBIMOJIHEHUS
HKCIIEPUMEHTOB, CO3JaHUM y4eOHBIX MPOEKTOB, CTPEMIIEHUS K
B3aMMOINOHUMAHHIO B3aMMOIIOMOIIM B 3TOH y4eOHOM JesATEeNbHOCTH;
TOTOBHOCTH OLICHUTHh CBOE INOBEJACHHME U MOCTYNKH CBOUX TOBApHILEH C
NO3ULMNA HPABCTBEHHBIX M INPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUI ITOCTYIKOB;
3. lyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE ACTEH:
— OCO3HAHHAs! OPUEHTAIMS YUUTENS HA JIMYHOCTh Y4Yallerocs, mOHMMaHue,
B3aMMOIIOHUMAaHKE, OOIIIEHNE U COTPYAHUYECTBO, (POPMHUPOBAHNE TAKHX
KayeCTB, KaK HPABCTBEHHOCTh, TYXOBHOCTb, ATPUOTHU3M
4. JcTeTn4ecKoe BOCIIUTAHME:
- CIOCOOHOCTH K AMOLIMOHATBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO XUMUYECKHUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUI;
- YMEHUIO BUJETh OMOJIOTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE, CBOEH
NEeATENBHOCTH



5. llonyJasipu3anusi HAYYHbIX 3HAHUN Cpead y4aluuxcs (HeHHOCTH
HAYYHOI'0 MO3HAHMS):

- MHPOBO33PEHUECKHUX MPEACTABICHII COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHA U COCTABJISIONINX OCHOBY JIJIsi TOHUMAHUS CYIITHOCTH
Hay4YHOU KapTHUHBI MUPA;

- MPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS PUPO/IHI,
B3aMMOCBSI3SX UEJIOBEKa C IPUPOIHON CPEOH, O POJIM MIPEAMETA B TIO3HAHUHU
3THUX 3aKOHOMEPHOCTEW;

- IO3HABATEIHLHBIX MOTHBOB, HAIPABIICHHBIX HA MOJTyYCHUE HOBBIX 3HAHUU T10
npeaMeTy, HEOOXOIUMBIX JIJIsl O0BsICHEHUS HAaOII0JaeMbIX MTPOIIECCOB U
SIBJICHUU

- IO3HABATEIbHOU U MH(POPMAIITMOHHOM KYJIBTYPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHON pabOThI ¢ yUeOHBIMHU TEKCTAMHU, CITPABOUYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIITMOHHBIX TEXHOJIOTUH;

- UHTepeca K 00YUYEHUIO U NMO3HAHUIO, JTI0O03HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0OOPa30BaHUIO, UCCIEI0BATEIbCKOM AEATEILHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIMPABICHHOCTH M YPOBHIO OOYUYEHUS B JATbHEHIIIEM.

6. 310poBbIil 00pa3 KU3HU;

- OCO3HAHUS IIEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO.
YCTAaHOBKH Ha 3I0POBBIN 00pa3KU3HU, OCOZHAHUS TIOCISACTBUN U HEPHUATHS
BpPEIHBIX IPUBBIUCK, HEOOXOAMMOCTHCOOTIOACHUS TIPABUII 0€30ITaCHOCTH B OBITY
U peasIbHOM KU3HU;

- IOHUMAaHKE [IEHHOCTH 3/I0POBOT0 00pasa >KU3HHU;

- 9CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA.

7. IllpopopreHTanus:

- OCO3HaAHHBIN BBEIOOP Oyayiel mpodeccruu, OIICHKAa BO3MOXKHOCTEH pean3aluu
COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB;

- OTHOIICHHE K TIPO(EeCCHOHATBHOM JIEATEILHOCTH KaK BO3MOYKHOCTH YYacTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHATLHBIX
npo0bJieM;

- KOMMYHHKAaTUBHOM KOMITIETEHTHOCTH B OOLIECTBEHHO- MOJIE3HOM , yHEOHO-
HCCJIEI0OBATEIbCKOM, TBOPUECKON U JPYTUX BHUIAX JACATCIBHOCTH; HHTEpeca K
MPaKTUYECKOMY U3YYCHHIO Tpoeccuii u Tpy/a pa3IMdaHOro Pojia, B TOM YHCTIe
Ha OCHOBE MPEAMETHBIX 3HaHUM, 0CO3HAHHOTO BHIOOpA MHIUBHUIYaTbHOM
TPACKTOPUHU MPOIOJKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K TIPEIMETY, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
MIPOBEICHHS] XUMHUUECKOTO IKCTICPUMEHTA;

8. Jkojioruyeckoe BOCIUTAHME - DKOJIOTUYECKH 11€TIECO00PA3HOTO OTHOIICHUS
K MPUPO/JIe KaK UCTOYHHUKY KU3HHU Ha 3eMJIe,0CHOBE €€ CyIIeCTBOBAHMUSI,
MMOHUMAaHUS IIEHHOCTH 37I0POBOTO 00pa3a *U3HHU, OTBETCTBEHHOT'O OTHOIIICHHUS K
cOOCTBEHHOMY (H3HUYECKOMY U TICUXHUYECKOMY 3JI0POBBIO, OCO3ZHAHUS IICHHOCTH
cOOJIFOICHUS MPaBUIT 0€30MaCHOTO MTOBEJICHUS TPU paboTe ¢ BEIIeCTBAMH, a
TaK)K€ B CHUTYAIUAX, YTPOXKAIOMINX 370POBBIO U KU3HHM JIFOJICH; CITOCOOHOCTH
IPUMEHSThH 3HAHMSI, ITOTy4aeMblC TIPU U3YYCHUH TIPEIMETa, IS PEIICHUs 3a/1ad,



CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOTHON CPeIOi, MOBBIIIEHUS] YPOBHSA
AKOJIOTHYECKOHN KYJIBTYpPhl, OCO3HAHMS TJI00ATBHOTO XapaKTepa IKOJOTUUECKUX
po0JieM U MyTel X pelieHus MoCPeICTBOM METOJIOB MPEIMETA;
3KOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B ITIO3HABATEIILHOU
, KOMMYHUKATUBHOM U COLIMAIIbHOM MPAKTHUKE.

9. UHTE/UIEKTYaILHO-TI03HABATEIbHOE HATIPABJICHHE:

- TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO,
HA NPOTSHKEHUU BCEU )KU3HU;

- CO3HATEJIbHOE OTHOIIECHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCIenHoi mpogecCuoHabHON U 00IIECTBEHHON JIEATEIBHOCTH.

10. CamoynpasJjieHue:

- HaBBIKU COTPYJHUYECTBA CO CBEPCTHUKAMU, IEThbMHU MJIQJIIIETO BO3pacTa,
B3POCIILIMU B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOU, YUeOHO-
HCCIIEI0BATENbCKOM, TPOSKTHOM U JIPYTUX BUJIOB JE€SATEIBHOCTH.
MeTtanpeaMeTHbie pe3yJbTaThbl:

1) WCIOJB30BAHME YMEHUW W HABBIKOB PA3JIMYHBIX BHUIOB I103HABATEIBHOU
NESTEIbHOCTH, TPUMEHEHWHW OCHOBHBIX METOJIOB IO3HAHHUS (CHCTEMHO-
UH(GOPMAITMOHHBINA aHANU3, MOJICITUPOBAHUE) SISl U3YUCHUS! PA3TUYHBIX CTOPOH
OKPYXKaIOIIEHIEICTBUTEIbHOCTH;

2) HCHOJIb30BAaHHE OCHOBHBIX MHTEIUICKTYalIbHBIX omnepaiuii: GopMyanupoBaHue
TUNOTE3, AaHAJM3 W CHUHTE3, CpaBHEHUE, 0000IIeHne, cHucTeMaTu3auus,
BBISIBJICHUE TTPUUNHHO-CJIEJICTBEHHBIX CBS3€M, IOMCKAHAIIOTOB;

3) yMEHHME TEHEpPUPOBaTh HJAEH U OMNPEICIATh CPEACTBA, HEOOXOAMMBIC s
HXpeali3alni;

4) yMEHHE ONpEACNATh 1AM U 3aJlaud JEeATeIbHOCTH, BBIOMpPATH CpPEICTBA
pean3anuu UeJId U IPUMEHSITh UX HAIIPAKTUKE;

5) WCIOJB30BAaHHWE PA3JIMYHBIX HCTOYHUKOB JUISl TIOJYYEHUsS XUMHUUYECKOU
uH(pOopMaIui, TOHUMaHUE 3aBUCUMOCTH COJIEpKaHus U (DOPMBI MPeCTaBICHUS
uH(bOpMaIH OT 1eJIeii KOMMYHUKAIUU hajpecara.

IIpeaMeTHbIE pe3yabTAThHI

B pe3yabTrare M3yueHusi yueOHOro mpeamera «XuMHs» HAa YPOBHE CpelHeEro

0011ero oopa3oBaHus:
Brimmyckauk Ha 6a30BOM YpOBHE HAYUHUTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUH B POPMUPOBAHUN COBPEMEHHOMN
HAay4YHOW KapTUHBI MUpPa U B IPAKTUYECKON AEATEIIBHOCTUYEIIOBEKA,

—  JIEMOHCTPUPOBATh HA IIPUMEPaAxX B3aUMOCBA3b MEXKIY XUMUEH U IPYTUMHU
€CTECTBEHHBIMU HAyKAMU;

—  PpAacKphIBaTh HA MPUMEPAX MOJOKEHUS TEOPUU XUMUYECKOTO CTPOCHHUS
A.M.bytneposa;

-noHuMarthb Quinyeckuit cMbica Ilepuoanueckoro 3akona J[.M. MenaeneeBa u Ha
€r0 OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XHMMHUYECKUX JJEMEHTOB H
00pa30BaHHBIX UMH BEIIECTB OT AJIEKTPOHHOTO CTPOCHUSIATOMOB;

—  OOBACHATH MPUUUHBI MHOTOOOPA3Hs BEIIESCTB HA OCHOBE OOIIHX

npecTaBiIeHU 00 X COCTaBe UCTPOCHUHU;



—  TPUMEHSTH MPaBUJIa CUCTEMATHUECKON MEKyHApOTHOM HOMEHKIATYPHI KaK
CpEICTBA pa3INYCHHS U UACHTU(DHUKAIIMH BEIIESCTB 0 UX COCTaBYy UCTPOCHUIO;
—  COCTaBJISATh MOJICKYJIIPHBIE U CTPYKTYPHBIE (POPMYITBI OPTaHUIECKUX
BEIIIECTB KaK HOCUTENIeH HH(POpPMAIIUK O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX H
MPUHA]JISKHOCTH K ONPEEICHHOMY KJIACCYCOSANHEHUI;

—  XapakTepu30BaTh OPraHUYECKUE BEIIECTBA MO0 COCTABY, CTPOCHUIO U
CBOMCTBaM, yCTaHABJIMBATh TPUUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTY JaHHBIMH
XapaKTEePUCTHKAMHUBEIIECCTBA;

—  MPUBOIUTH NPUMEPHI XUMHYECKUX PEAKIINH, PACKPHIBAIOIINX XapaKTePHBIC
CBOWCTBA TUITUYHBIX MPEACTABUTEIICH KIIACCOB OPTAHUYECKUX BEIIECTB C IEIBI0
UX UACHTHU(PHUKAITMN U 00BICHEHUS 00IaCTUTIPUMCHECHHUS,

—  TPOTHO3MPOBATH BO3MOXKHOCTb MTPOTEKAHUS XUMHUECKUX PEaKIINA Ha OCHOBE
3HAHUU O TUTIAX XUMHYECKOH CBS3M B MOJICKYJIaX PearcHTOB U UX
PEaKIIMOHHONCTIOCOOHOCTH;

—  HCIOJIB30BaTh 3HAHUS O COCTABE, CTPOCHUU U XMMHUYECKUX CBOMCTBAX
BEIECTB JJIs1 0€30MacHOT0 MPUMEHEHHUSI B MPAKTHICCKONICITEILHOCTH;

—  MPUBOIUTH IPUMEPHI MPAKTHIECKOTO UCTIOIB30BAHUS TPOIYKTOB MEPEepadOTKH
He()TH U IPUPOTHOTO Ta3a, BEICOKOMOJICKYIIPHBIX COSAMHCHHH (ITOMMATHIICHA,
CUHTETUYECKOTO KaydyKa, alleTAaTHOTOBOJIOKHA);

—  TPOBOJMTH OMBITHI IO PACITO3HABAHUIO OPTaHUICCKUX BEIIECTB: TJINIICPHHA,
YKCYCHOM KHCJIOTHI, HETIPEICTBHBIX KUPOB, TIIFOKO3bI, KpaxMasa, OSJIKOB — B
COCTaBE MUIIEBBIX MPOTYKTOB M KOCMETHUYECKUXCPEJICTB;

—  BJIQJIETh MIpaBUJIAMU U MIpUeMaMH 0e30MacHON pabOThl C XUMUYECKUMHU
BEIIECTBAMU U J1a00OPaTOPHBIMOOOPYAOBAHUEM;

—  YCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTU XUMHUYECKON pEeaKIuu U CMEIICHUS
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX ()aKTOPOB C IIEJIbIO ONPEACIICHUS
ONTUMAJIBHBIX YCIIOBUH MPOTEKAHUSI XUMUYECKUXITPOIIECCOB;

—  MPUBOJUTH IPUMEPHI THIPOJIN3a COJICH B TOBCEIHEBHOM KU3HUYEIIOBEKA,

—  MPUBOJUTH MIPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIIHil B
MIPUPOJIE, MPOU3BOICTBEHHBIX MPOIIECCaX U KUZHEICATSIbHOCTHOPTaHU3MOB;

—  MPUBOIUTH NIPUMEPHI XUMHYECKUX PEAKIINHA, PACKPBIBAIOIINX OOIIIHE
XUMHUYECKHIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIIIOB HHEMETAIIJIOB,;

—  TMPOBOJMTH PACUCTHl HA HAXOKICHUE MOJICKYJIIPHOU (POpMYITBI
YTJIEBOJOPO/A TT0 TTPOIYKTAaM CTOPAHUS U TIO €T0 OTHOCUTEIBHON TIJIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €r0 COCTAB;

—  BJIaJIETh MIpaBUjIaMU 0€30MacHOT0 0OpaIleHus C €AKUMU, TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH OBITOBOMXUMUMU;

—  OCYIIECTBJIATH MOMCK XUMUYECKON MH(OPMAITIH TI0 HA3BAHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (DOPMYJIaMBEIIIECTB;

—  KPHUTHYECKH OLICHUBATh M MHTEPIIPETUPOBATh XUMUUYECKYIO HHPOPMAIIHIO,
COJIepKAIIyOCs B COOOIICHHSIX CPEACTB MacCOBOM MH(OpMAIIUHU, pecypcax
WNHTepHEeTa, HAYYHO-TIOMYJISIPHBIX CTAThSIX C TOUKH 3PCHUS €CTECCTBEHHO-
HAyYHOH KOPPEKTHOCTH B LEJISAX BBISBICHUS OMMOOYHBIX CYXICHUHN H
(bopMHUpOBaHUS COOCTBEHHONTIO3UITUH;



—  TPEACTaBJIATH MyTH PEUICHUS TTI00ANBHBIX MPOOJIEM, CTOSIINX MEPe]
YeJI0OBEYECTBOM: IKOJOTMYECKUX, SIHEPTETHYECKUX, CHIPbEBBIX, H POJIb XMMHUHU B
PEIICHUHU ATUXITPOOIEM;

- MOJCTTUPOBATH MOJICKYJIbI OPTAHUYECKUX U HEOPTAHUUECKUX BEIIECTB;

- IOHUMATh XUMHUYECKYIO KapTUHY MHUpa KaK HEOThEMJIEMYIO YacTh LIEJIOCTHOM

Hay4YHOM KapTHUHBI MUPA.
BeinyckHuk Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTb HAYYUThCH:

—  WUIFOCTPUPOBATH HA IPUMEPAX CTAHOBJICHUE U DBOJIIOILIUIO OPTAHUYECKOU
XUMHUHU KaK HAyKW Ha Pa3JIMYHbIX HCTOPUUYECKUX TAaxX €epa3BUTHS;

—  HCIOJIb30BAaTh METO/bI HAYYHOTO ITO3HAHUS [IPU BBIIIOJIHEHUHU IPOEKTOB U
y4eOHO- HCCIIEIOBATEIbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIOCOOOB MOTyUYECHHUS
Y Pacno3HaBaHUs OPTAHUYECKUXBEIIECTB;

—  OOBSCHATH NPUPOAY U CIIOCOOBI 0OPA30BAHUS XUMUYECKOUN CBSI3U:
KOBQJICHTHOM (TOJISIPHOM, HEMOJISIPHOM ), HOHHOM, METAJTTHYECKOM, BOJIOPOTHOM
— C LEJIBIO OIIPEIEICHNs XUMUYECKON aKTUBHOCTHUBEILIECTB;

—  YCTaHaBJIMBAaTh TEHETUYECKYIO CBA3b MEK/Yy KJIACCAMHU OPTaHUYECKUX
BEILECTB 151 00OCHOBaHUS NPUHIIMINAIBHON BO3MOKHOCTH MOJTYUYEHUS
OPTraHUYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa UCTPOECHNS;

—  YCTaHaBIIMBATh B3aMMOCBS3U MEXay (haKTaMu U TEOpUEH, NPUUUHON U
CJIEICTBHEM MPU aHAJIU3€ MPOOJEMHBIX CUTyallil 1 00OCHOBAHHUH
IIPUHAMAEMBIX PEIIEHU HA OCHOBE XUMUYECKUX 3HAHUU.

Copepxanue kypca. 10 kiaacc. ba3oBblil ypoBeHb

YriaeBoaopoasl 4 X NPUPOJAHBIC HCTOYHUKHU

IIpenenbHbie yrieBoaopoabl. AJikanbl. OnpeneneHue. ['OMONOrHYECKUN psll
anKkaHoB W ero oOmas ¢opmymna. CTpyKTypHas H30MEpHsl YIJIEPOJHOW IICTIH.
Pagukanel. Homenknarypa ankaHoB. XUMHYECKME CBOWCTBA aJIKaHOB: T'OPEHHE,
peakimu 3amenieHus: (TaJlorTeHUpPOBaHUE), PEAKIUs Pa3NIOKEHUsS] MEeTaHa, peaKIlus
JNETUAPUPOBAHUS FTAHA.

HenpeneibHbie  yrijeBoAOPOAbI. AJIKEHbI. OJTWICH. [ OMOJIOTHYECKUU  psif
ankeHoB. Homenkmarypa. CrpykrypHas uzomepus. [IpoMblnuieHHOE NOJydYeHHE
AJKEHOB: KPEKUHI W JIETUJIPUPOBAHUE aJIKaHOB. Peakuus nermapaTanvy dTaHOJA,
KaKk JabOpaTOpHBIA croco0 ModxyyeHust dSTuieHa. Peakuuu NpuUCOeAUHEHUS:
rufparanus, THAPOTAIONEHUPOBAHHWE,  TAJIOTEHUPOBAHHUE,  IOJIUMEPU3ALUU.
[IpaBuno MapkoBHukoBa. OxucieHue ankeHoB.KauecTBEHHbIE peakuMu Ha
HETIPEIEIbHBIE YTIIEBOIOPOIBI.

Aaxkanuennl. Kayuykm. Homenxnartypa. Conpspk€HHble aueHbl. byranmen-1,3,
uzonpeH. Peaknus JlebGenera. Peaknuu mnpucoenuHenust ankaaueHoB. Kayuyku:
HaTypaJbHbIN, CUHTETHYEeCKHME (OyTaJMECHOBBIN, W3O0MPEHOBHIN). Bynkanuzamms
Kayuyka. Pe3una. D00HUT.

AJkuHb1.O011ast XapaKTepucTUKa romosiorudeckoro psga. Crocodsr 00pa3oBaHms
HA3BaHUW QJIKWMHOB. XHMHUYECKHME CBOWCTBA AallCTUJICHA: TOPECHUE, PpEaKIUu
OPUCOEIUHEHHU: THIPOTaJOreHupOBaHUE, TAJIOTeHUPOBAHNE, TUIpaTalusl (peakius
KyuepoBa), — ero nosyyeHue u npuMeHeHne. BUHWIXI0puA U €ro nojJuMepu3anus
B MTOJIUXJIOPBUHMIL



Apenbl.beH305, Kak MPEeACTAaBUTENIb apOMATUYECKHX YriaeBoaopoaoB. CTpoeHue
€ro MOJIEKYJIbI M CBOMCTBA (DU3NUECKHE U XMMUYECKUE CBOMCTBA: TOPEHUE, PEaKluu
3aMElIeHnsT — TaJOreHUpPOBAaHMWE, HUTpoBaHue. [lomydyeHue u INpUMEHEHUE
OeHsora.
. Ilpupoanblii 1 monyTHbIH ra3pl.CocTaB NIpUPOJHOro raza. Ero HaxoxIeHue B
npupone. IlpenmymiecTBa NpUPOAHOrO Ta3a Kak TOIIMBA. XHUMHYECKas
nepepaboTKa MPUPOJHOTO Ta3a: KoHBepcus, mnuponu3. CuHTE3-ra3 U €ro
MIPUMEHECHHUE.
[TommyTHBIE Ta3bl, UX cocTtaB. [lepepaboTka MomyTHOTO ra3a Ha (pakiuu: CyXoil ras,
IPOIaH-0yTaHOBAsI CMECh, Ta30BbI OCH3UH.
Hed1b 1 ciocoobl eé mepepadorku. CoctaB HedTu U € nepepaboTKa: MEPEeroHKa,
KkpekuHr, pudopmunr. Hegrenpoaykrel u ux nonyudenue. [lonsitue 06 okTaHOBOM
yucie. XUMUYECKHE CIIOCOObI MOBBIIICHNS KauecTBa OCH3MHA.
Kamennslii yroab u ero mepepadorka. KokcoBaHME KaMEHHOTO YISl U €ro
OPONYKTHL: KOKCOBBIM Tra3, aMMHayHas BOJa, KaMEHHOYIOJIbHAas CMOJa,
KOKc.['a3udukanns KaMeHHOTO YTJIsl.
Hemoncmpayuu. I'opeHne NpenelbHbIX U HENPEAEIbHBIX YIIEBOAOPOAOB: METAHA,
JTaHa, aleTWICHAa. KadyeCTBEHHbIE pPEAKIMM HAa HENPENEIbHBIE YIJIEBOJIOPOJBI:
o0eclIBEUMBAaHUE ATWJICHOM M alETUIEHOM pPACTBOPOB IE€pMaHraHaTa Kalus H
OpomHOi Bonbl. OTHOIIEHHME O€H30Ja K JOTUM OKHUCIUTENsIM. Jleruaparanus
staHosa. I'maponu3 xapouna xanpuusa. Komnexkunn «HedTs m HedTenpomayKTs»,
«KaMeHHbI! yTroib U NPOAYKTHl €ro nepepadotkn», «Kayuykm». Kapra moneszHbix
uckomnaemsix PO.
Jlabopamopnvie  onvtmui.  OOHapyXeHUE  MPOJYKTOB  TOPEHHMsS]  CBEYM.
HccnenoBanue CBONCTB Kay4yKOB.
Kuciiopoa- u azorcoaep:kamnue opraHmyecKue coelMHeHUs
Onnoaromublie cnupthl. Onpenenenre. yHKIMOHATBHASA TUIPOKCUIIbHAS TPYyIIIA.
I'omonornueckuit psia NpeAeabHbIX OJHOATOMHBIX CIIUPTOB. M30Mepus monoKeHus
(¢yHKUMOHANBHOW Tpynnbl. BogopoaHas cBsizb. XMMHUYECKHE CBOMCTBA CIUPTOB.
Anpaerunnas rpynna. Peakumsi stepuduikanuu, cioxkaele 3¢upsl. I[IpuMmenenue
CIUpTOB. JIeNCTBUE METUIIOBOTO Y ATUJIOBOTO CIIUPTOB HA OPTAHU3M YEJIOBEKA.
MHoOroaToMHbie CIMPTHI. DTUJIEHIIIUKONb, KAK MPEACTABUTEND JABYXaTOMHBIX U
TJIMIEPUH, KaK MPEICTABUTENb TPEXATOMHBIX crUpToB. KauecTBeHHas peakuus Ha
MHOT'OAaTOMHBIE CIHMPTHI, UX CBOMCTBA, MoyydyeHUe M npumeHenue. llonarue o6
anTupu3ax.
®enoa. CtpoeHue, MoJy4eHHE, CBOMCTBAa U MpUMEHEeHHe ¢eHosia. KauecTBeHHbIE
peakiuu Ha peron. BzanmHoe BIMsHIE aTOMOB B MOJIeKyJie (heHoa.

11 kaace
Aaberuibl U KeTOHbl. DopmanbAerua U aleTalbleruj, Kak MNpeICTaBUTEIU
aNbJICTUZIOB, COCTaB WX MOJeKyd. DyHKIMOHANbHAS KapOOHWJIbHAS TpyMIa.
KauecTBeHHble peaknuu Ha anbaeruabl. CBOICTBA, MOJYyYEHUE W MPUMEHEHUE
dopmanpaernia WM auerainpAeruja.  Peakuuu  MOJUKOHACHCAIMU IS
dopmanpaeruaa. [lonsTue o keToOHaX Ha MPUMEPE aAlETOHA.



Kap6oHoBble KHCJOTBI. ['OMOJOTMYECKUI pSJl MPEISIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKupHble KapOOHOBBIE KHUCIOTHI. XHMMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. [lodyyeHne u mpuMeHeHne MypaBbUHOM U YKCYCHOM KUCIIOT.
Caoxubie 3¢upsl. Kupbl. Peakuus srepudukanuu. Crnoxusie 3¢upsl. Kupsl, ux
COCTaB U TUAPOIN3 (KUCIOTHBINA U IEIIOYHOW). MbLia. ['mapupoBaHue KupoB.
YraeBoawl. YrieBoasl. MoHocaxapunbl. [mroko3a kak ampaerugocnuptT. CopOuT.
MonouyHokucnoe u cnuptoBoe Opoxkenue. dDorocunres. ucaxapunpl. Caxapo3sa.
ITonucaxapuapl: Kpaxma, LEJUIr0JI03A.

AMuHblL.AMUHOrpynna. AMUHBI [OpeIeibHbIE M apOMaTUYECKUE. AHUIIUH.
[Tonyuenne amMuHOB. Peaknus 3uHMHA. XMMHYECKHE CBOMCTBA M IPUMEHEHUE
aMUHOB.

AMMHOKHCJIOTBI. AMUHOKHCIIOTBI, COCTaB HX MOJEKYJ M CBOWMCTBa, Kak
aM(OTEpHBIX  OPraHUYECKHX COCIMHEHUW. [TUIUH, Kak MpeICcTaBUTEINb
aMHUHOKUCHOT. [loyueHne monuneTua0oB peakuuen nonukonaeHcauuu. [lonstue o
NENTUIHON CBSI3H.

beakn. CrpoeHne Mosekyn O€IKOB: MEpBUYHAs, BTOpPUYHAA H TPETHUUHAS
CTpyKTyphl. KauecTBeHHbIE peakuuu Ha O€IKHU, WX THUIPOJU3, JIEHATypalus H
Ononornyeckre QyHKIUU.

Hemoncmpayuu. IlonyyeHue anpAerua0B OKHCIEHHEM CHUPTOB. KadecTBeHHas
peakuysi Ha MHOTOATOMHBIE CIUPTHI. 3aBUCUMOCTbPACTBOPUMOCTH (DeHONa B BOJIE
OT TeMIiepatypsl. Bzaumopeiicteue ¢ OpomHoit Bojoi u xsopuaom xene3a(1ll), kax
KayeCTBEHHbIE peakuu Ha ¢eHoa. Peakunuu cepeOpsiHOrO 3epkaja U CO
CBEXeNoay4yeHHbIM TuapokcugoM Menu(ll) mpm HarpeBaHuM, Kak KaueCTBEHHBIE
peakuuu Ha anbaeruabl. OOpas3npl MypaBbUHOH, YKCYCHOM, MaJbMUTHHOBOM U
CTEapUHOBOM KHCJIOT M KX PacTBOPUMOCTb B BOJE€. AJIBIETUIHBIE CBOICTBA H
CBOMCTBAa MHOTOATOMHBIX CIIMPTOB TJIIOKO3bI B peakiuu ¢ ruapokcuaom meau(Il).
Nnentuduxamnus kpaxmana. KauecTrBeHHbIC peakiiuy Ha OCJKU.

Jlabopamopnsie onvimel. CpaBHEHUE CKOPOCTH MCIIAPEHHUS BOJBI M OSTAHOJIA.
PactBopumocCTs rimiepuHa B Bojae. XUMHUYECKHE CBOWCTBA YKCYCHOM KHCJOTBI.
Omnpenenenre HENPEAEIbHOCTA PACTUTENBHOrO Macia. Maentudukanus kpaxmana
B HEKOTOPBIX NPOAYKTaX NUTaHUs. W3roToBiieHHE KpaxMaldbHOTO KJEHCTepa.
N3rotoBiienne Mopene MOJNEKyJd aMHUHOB. M3roroBineHue MoOJEnn MOJIEKYJIbI
TJIMIUHA.

Ilpakmuueckasa padom. Vinentuduxanusi OpraHuyecKux COeIMHCHUH.
Opranunyeckasi XuMusi 1 0011eCTBO

Bbuorexnosorus.llepronsr €€ pasButus. Tpu HampaBieHus OUOTEXHOJOTHU:
reHHast (WM TeHeTHYecKas) MHXKEHEpHsl; KJIETOYHas MH)KEHepHs; OHoJorudeckas
uHxeHepus. IMmoOunn3oBaHHbIe (PEPMEHTHI U UX IPUMEHEHHE.

Ionumepsl. Knaccuduxkarus nonmumepoB. IcKyccTBEHHBIC TTOTMMEPHI: TIEJUTYIIOUT,
alleTaTHbIN MIENK, BUCKO3a, LIeJUI0(haH.

Cunrernyeckne noaumepsl. [lomuMepusanus U MOIMKOHIEHCAIMS, KaK CIIOCOOBI
noyiyueHus nosmMmepoB. Cunrernueckue kKayuyku. llomuctupon, Ttednaon wu
NOJIMBUHWIXJIOPU, KaK TNpeAcTaBUTENM IutactMacc. CUHTETHYECKUE BOJIOKHA!
KaIlpOH, HAWJIOH, KE€BJIAp, JJaBCaH.



Jemoncmpayuu. Konnekuum KaydyKoB, IUIACTMACC, CHUHTETHYECKHMX BOJOKOH MU
u3nennii u3 Hux. epMEeHTaTUBHOE Pa3JIOKEHUE MEPOKCUAA BOJOPOAA C MOMOUIBIO
KaTaJjia3bl CBEKEHATEPTHIX MOPKOBH WIIH KapTO(eTsl.

Jlabopamopnuie onvitmbl. O3HAKOMIICHHUE C KOJUICKIMSIMU Kay4dyKOB, IJIacTMacC U
BOJIOKOH.

Ilpakmuueckaa paboma. Pacno3HaBaHue IJIACTMACC U BOJIOKOH.

Conep:xkanue kypca. 12 kinacc. ba3oBblii ypoBeHb

CrtpoeHue BelecTs

OcHOBHBbIe cBeleHUsI 0 cTpoeHuum aroma. CTpoeHUE aToma: COCTaB sfJlpa
(HyKJIOHBI) W dJIeKTpoHHass oOosiouka. Ilonarne 00 wu3oromax. Ilonsarwe o
XUMHYECKOM JJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsAJIOM SAJIpa.
ITepuoanueckass cucremMa xumuueckux iemeHroB /[I. U. MenaesieeBa B cBere
yuyeHUusi 0 cTpoeHur aroma. dusnueckuit cmpich npuHiTOoM B Tabmuie [. U.
MeHnzeneeBa CUMBOJIMKU: TOPSIKOBOTO HOMEpa 3JEMEHTA, HOMEpa Iepuoja u
HOoMepa rpynmbl. [loHsATHE O BalleHTHBIX AJeKTpoHax. OTOOpaKeHHE CTPOCHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUUYECKUX 3JIEMEHTOB C MTOMOIIBIO 3JIEKTPOHHBIX
Y 3JIEKTPOHHO-Tpaduueckux Gopmyi.

OOBbsicHEHHE 3aKOHOMEPHOCTEM HM3MEHEHHUs CBOWCTB 3JEMEHTOB B MNEPUOJAX H
rpynmnax MepUOJIMYECKON CUCTEMBI, KaK CIEJICTBHE HMX JJIEKTPOHHOTO CTPOECHUS.
DIIEKTPOHHBIE CEMENCTBA XUMUYECKUX JIEMEHTOB.

CpaBHenne Ilepumoauyeckoro 3aKoHa M TEOPUM XMMHYECKOI0 CTPOEHHUSI HA
¢punocodpckoir ocHoBe: TPEANIOCHUIKM OTKpbITUA [lepuoanyeckoro 3akoHa u
TEOPUU XHMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCAUHEHHH; POJIb JIMYHOCTH B
VUCTOPUHU XUMHH; 3HAYCHHUE MPAKTUKMA B CTAHOBJICHHM U PA3BUTUUA XUMHUYECKUX
TEOPHUU.

HNonHasi xumMH4yecKas CBAA3b U HOHHbIE KPUCTA/UIMYECKHE pelléTKU. KaTtnoHsl n
AHUOHBL: WX 3apsaibl W KiIaccu(UKaIMsg MO COCTaBy Ha TMPOCThIE U CIOKHBIE.
[IpencraBurenm. ITonstme 00 HWOHHOM XHUMHYECKOW CBsi3W. oHHas
KpUCTaJUIMUeckass pemeérka M (U3nYecKue CBOWMCTBA BEIIECTB, OOYCIIOBJICHHBIC
3TUM CTPOEHHUEM.

KoBasienTHast  xummu4yeckast  CBfi3b. ATOMHBIE M MOJIEKYJISIPHbIE
KPHCTALJINYECKHE PELIETKM. [lonsarue 0 KOBAJICHTHOMN CBS3HU.
DIIEKTPOOTPULIATEILHOCTh, HEMOJSIPHAsT W TOJSpPHAs KOBAJIEHTHBIE  CBS3H.
KpatHoCcTh KOBaJIeHTHOH CBA3M. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHBIX CBS3EH:
OOMEHHBIH W JOHOPHO- aKIEeNTOPHBIA. [loNApHOCTH MOJEKYINbI, Kak CIEICTBHE
IOJIIPHOCTH CBSI3U U T€OMETPUM MOJIEKYJIbl. KpucTamnyeckue pemeTku ¢ 3TUM
TUIIOM CBSI3U: MOJICKYJISIpHBIE W aTOMHbIE. (DU3MYECKHUE CBOMCTBA BEUIECTB,
00yCJIOBIIEHHBIE TUTIOM KPUCTAJTMYECKUX PEIIETOK.

Mera/uinyeckasi ¢BsA3b. lIoHATHE O METAUIMYECKOW CBSI3M M METAJUIMYECKUX
KPUCTAIUIMYECKUX pemeTkax. Du3nyeckue CBOMCTBA METAUIOB HAa OCHOBE HX
KPUCTAJUIMYECKOTr0 CTpoeHus. [IpruMeHeHne MeTajsioB Ha OCHOBE HMX CBOMCTB.
YéEpHbI€ U LIBETHBIE CILIABBI.

Boxopoanasi xumuuyeckasi CBsI3b. MEXMOJIEKYJIsipHAS W BHYTPUMOJICKYJISIpHAS
BOJIOPOJIHBIE CBSI3U. 3JHAYEHUE MEXKMOJIEKYJISIPHBIX BOAOPOIHBIX CBSI3€H B MPUPO/IE
Y KA3HU YEJIOBEKA.



Hosmmepsl.Ilonyyenue IIOJIMMEPOB peaKuusIMHU [OJIMMEpPU3aLuU 51
NOJMKOHACHCAMU. BaxHenmme TMpencTaBuTeNd IUIaCTMAacC U BOJOKOH, HX
MOJy4EHNE, CBOMCTBA U NPUMEHEHHUE. [[oHATHE 0 HEOPraHUYECKUX MOJIUMEPAX U UX
MPEJICTAaBUTENH.

Jucnepcuble cucreMbl. [lonarue o gucnepcHol (ase u AUCTIEPCHOHHON Cpene.
ArperaTHOoe COCTOSIHUE pa3Mep 4YacTwil (a3bl, Kak OCHOBAa I KiIacCHU(pUKAINH
JTUCIIEPCHBIX ~ CUCTEM.  OMYJIbCUH, CYCHEH3UHM, a’3p0o30Jd —  TPYIIbI
rpyOOAUCIEPCHBIX CHUCTEM, HUX MPEACTaBUTENU. 30U U TeId — TPYIIbI
TOHKOJUCIIEPCHBIX CHUCTEM, WX TIpeacraBurenu. [loHsTMe O CcHHEpe3nce u
KOAryJIsALIUY.

Jemoncmpayuu. llepponnyeckon cUCTEMBbl XUMHUYeCKux dneMmeHtoB JI. .
MenneneeBa B pa3auyHbiX (popmax. Mojenb HOHHOM KPHCTALIMYECKON peméTKu
Ha [puMepe xJjopuaa Harpuss. MwuHepanabl € 3TUM THUIIOM KPUCTAJLIMYECKOU
PEIETKOM: KAJIBLUUT, TAIUT. MOAEI MOJEKYISIPHON KPUCTAIUIMYECKONW PEMIETKU HA
IIPUMEPE «CYXOTO JbJa» WIM HOJa U ATOMHOM KPUCTAJUIMYECKOM PELIETKHA Ha
npuMepe anmasa, rpadura uiv kBapia. Mojenb MoasipHOTO 00béMa raza. Mojenu
KPUCTAUIMYECKUX  PEMIETOK HEKOTOphIX MeTauioB. Komiekuuu  o0pas3ioB
Pa3IUYHBIX TUCIEPCHBIX cUCTEM. CHHEPE3NUC U KOATYJISALIMSL.

Jlabopamopnsie onvimol. KOHCTpPYUPOBAHUE MOJEIN METAIIMYECKON XUMHUYECKOU
cBsi3u. [lonydyeHue KOJIOMAHOTO pacTBOpa KypHUHOTO Oefika, MCCIEIOBaHUE €ro
CBOWMCTB C TOMONIBIO JIA3€pHOM YKAa3KM U TMPOBEACHUE €ro JICHATYpAIlUU.
[ToyyeHue >MyJbCUM PACTUTENBHOTO Maciia U HaOJIOIeHHE 3a €€ PacClOCHUEM.
[TomyyeHue cCycneH3WM «HU3BECTKOBOTO MOJOKa» U HaOmojgeHue 3a ef
CEIMMEHTALIUEN.

XuMHYeCKHE peaKkIuu

Knaccupukanuss XuMHYECKHX PpeakuMid. AJUIOTpONM3alMs W H30MEpHU3alus,
Kakpeakiuu 0e3 HW3MEHEHHS COCTaBa BEHIECTB. AJIOTpONUS U €€ MPUUYUHBI.
Knaccudukanus peaxknuii mo pa3TuyHbIM OCHOBAHHUSIM: TIO YHCIY M COCTaBYy
peareHToB M TMPOAYKTOB, MO (aze, MO HCMOJIH30BAaHUIO KaTajiu3aropa WU
dbepMeHnTa, o TernoBomMy 3hdexty. TepMoxuMuiecKue ypaBHEHUS PEaKiiuil.
Ckopoctb xumMHn4yeckux peakunuii. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTH
XMMHUYECKUX PEAKIUW: MPUPOJa PEarupyrolmnx BEIIECTB, TEMIIEPATYypa, IUIOMIA/Ib
WX CONPUKOCHOBEHUSI PEArupyrollnX BEIIECTB, UX KOHLEHTpalUus, MPUCYTCTBUE
katanuzaropa. Ilonstue o karamuze. @DepMeHTBl, Kak OHOJIOTHYECKHUE
KaTanu3atopbl. UHrMOUTOPBI, KAK «AHTOHUMBD) KaTaIM3aTOPOB U UX 3HAUCHUE.
XuMHnuyeckoe paBHOBecMe M cmocoO0bl ero cMmemeHus. Krnaccuduxamus
XUMUYECKUX PEAKIUMH 10 TpHu3HaKy WX HampasieHus. [lonstue o0 0OpaTUMBbIX
peakmmsix W xumudeckoM paBHoBecuu. [lpunnun Jle-Illatenbe u cmocoOwI
CMEIECHUSI XUMHYECKOT0 paBHOBecus. OO0Imasi XxapakTepuCTHKa PEaKIMii CUHTE30B
aMmMmuaka u okcuaa cepbl(VI) U paccMOTpeHUE YCIOBUN CMEIICHUSI UX PABHOBECHS
Ha MPOU3BOJICTBE.

I'maposan3.O0patuMelil 1 HeOOpATUMBIN THAPONIHU3BL. [ MIPOIN3 CONEl U ero THUIIbI.
[M'uaponu3 opraHMYecKUX COCIMHEHUHN B JKUBBIX OPraHW3MOB, KaK OCHOBa oOMeHa
BelecTB. [loHsTHE 00 2HEpreTHueckoM 0OMEHE B KJIIETKE U POJIA THIAPOJIN3a B HEM.



OKHCINTETBHO-BOCCTAHOBUTE/IbHbIe peakuuu. CTeneHb OKUCIEHUs U €€
ornpeseneHue no GopmMysaM OpraHMueckKuX U HEOPraHMUECKUX BEIIECTB. JJIEMEHTHI
Y BEIIECTBA, KAK OKUCIUTENN U BOoccTaHOBUTENU. [[oHSITHE O TIpoIleccax OKUCIEHUS
n BoccTaHoBlieHHs. COCTaBJICHHE YpaBHEHHI XWMHMUYECKUX PEAKIUA HAa OCHOBE
AJIEKTPOHHOTO OajaHca.

DJIEKTPOJIM3 PACILUIAaBOB UM PACTBOPOB JJIEKTPOJHMTOB. XapaKTEpUCTUKA
AIIEKTPOJIN3a, KaK OKHCIUTEIbHO-BOCCTAHOBHUTENBHOTO Tmporecca. OcoOeHHOCTH
ANEKTPOJN3a, NPOTEKAIUIEro B pacTBoOpax dJeKTposuToB. IIpakTuueckoe
MPUMEHEHUE D3JIEKTPOJIM3a: T[OJYYEHUE TaJOoreHoB, BOJIOPOJA, KHUCIOPOJa,
HIEJIOYHBIX METAJUIOB U IIEJIOYEH, a TAKKE aJTFOMUHHUS JIEKTPOJIU30M PACILIABOB U
pacTBOPOB COEAMHEHUW OTUX JJIEMEHTOB. lloHSATHE O ranbBaHOIUIACTHKE,
raJIbBAHOCTETUH, PAQPUHUPOBAHUH IIBETHBIX METAIJIOB.

Jlemoncmpayuu. PacTBOpeHUE CEPHOM KHCIOTBI U aMMHUAYHOW CEJHUTPHI H
duKcalys TEMIOBbIX SBJICHHM Uil 3THX IpolieccoB. B3anmoaencTBus pacTBOPOB
COJISTHOM, CEpHOM M YKCYCHOM KHCIIOT OJMHAKOBON KOHUEHTPALUH C OJMHAKOBBIMU
Kycoukamu (TpaHyjamMu) IMHKa ¥ B3aUMOJICCTBHE OJMHAKOBBIX KYCOYKOB Pa3HBIX
METAJJIOB (MarHusi, IUHKa, JKeJe3a) C pacCTBOPOM COJISTHOM KUCIJIOThI, KaK MpUMep
3aBUCHUMOCTH  CKOPOCTHM  XHMHMYECKHUX PpPEaKUUid OT MPHUPOJLI  BEIIECTB.
B3auMopeiicTBue pacTBOpOB THOCYJIb(paTa HATPUS KOHLIEHTPALIMU U TEMIIEPATYPHI C
pPacTBOPOM CEpHOM KHUCIOThl. MoAeIMpOBaHUE «KUMSAIIETO clios». Mcnoap3oBaHue
HEOPraHMYECKUX KaTalu3aToOpoB (Coyeil »kene3a, MOAUAA Kaidusi) U MPUPOIHBIX
00BEKTOB, COJEpKalUMX KaTanazy (Chpoe MsCO, KapTodenb) s pa3loKeHUs
nepokcusia Boaopoda. B3ammoneiicTBUE IUHKA C COJISTHOM KHUCJIOTOW HUTPATOM
cepeOpa, Kak MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHON pPEAKIUNA U PeaKInu
oOmena. KoHcTpyupoBanue Mojenu  aekTpoiuszépa. BuaeodpparmMeHT
MPOMBINIJICHHONW YCTAHOBKY ISl HOJYYEHUST aTFOMUHUS.

Jlabopamopnvie onvimul. Vnmoctpauus npaBwia beproiie Ha MpakTHKE —
IpPOBEJCHNE peakuii ¢ oOpa3oBaHHWEM OcCajKa, raza M BOJBI. | eTeporeHHBIN
KaTaJu3 Ha MpUMEpe pas3ioKEeHUs MEePOKCHIA BOAOPOAa B MPUCYTCTBUM JUOKCHU]IA
mapranna. Cmemenue papHoBecuss B cucreme Fe¥t + 3CNS™ < Fe(CNS)s.
UcnpiTanne WHIUKATOpAaMU CPEbl  PacCTBOPOB COJIEW pPa3IUYHBIX  THUIIOB.
OKUCIUTETLHO-BOCCTAHOBUTENIbHASL pPEAKIUsl U peakius oOMeHa Ha mpumepe
B3aMMOJIeCcTBHS pacTBOPOB cyibdara meau(Il) ¢ xenezom u pacTBOPOM LIETOYH.
Ilpakmuueckaa padoma. PeumieHue 5>KCOEPUMEHTAIBHBIX 3aJady IO TEME
«XHUMHYECKas pEaKIs».

BemecrBa 1 ux cBoiicTBa

MeTtasibl. du3nyeckne CBONCTBA METAUIOB, Kak (YHKIMS UX cTpoeHus. [leneHue
METAJJIOB HA TPYIIBI B TEXHUKE U XUMHUHU. XUMHYECKHE CBONCTBA METAJUIOB U
JJIEKTPOXMUMUYECKANW  psa HanpsbkeHud.  [lomstme o MerammoTrepMuu
(aIFOMMHOTEpMHH, MATHUETEPMUU U . ).

Hemerasuibl. biaropoansie rasol. Hemeramnel kak okucnurenu. Hemeramisl kak
BOCCTaHOBUTENH. Psii snexrpooTpuniatenbHOCTH. WHEpTHBIE WM OJaropojHbIe
raspl.

KucioTbl Heoprannyeckue U opranudeckue. KucioTel ¢ TOUKH 3pEeHUsS] ATOMHO-
MOJICKYJISIPHOTO yueHHsl. KHUCIOThI ¢ TOYKHM 3PEHUSI TEOPUHU DJICKTPOJIUTUUECKOMN



nucconuanu. Kuciaorel ¢ TOUkH 3peHusi MPOTOHHOM Teopuu. OO0IIre XUMUYECKHe
cBoiicTBa kucioT. Knaccudukaius Kucior.

OcHOBaHUsI HeOpraHuveckue W opraHuveckue. OCHOBaHUSA C TOYKU 3PEHHUS
aTOMHO-MOJICKYJISIPpHOTO ~ y4yeHusi. OCHOBaHHMSI C TOYKH 3pEHHS  TEOPUU
ANEKTPOIUTUYECKONM auccormanuu. OCHOBaHMS C TOYKH 3PEHUS MPOTOHHOMU
teopun. Krnaccudukaruss ocHOBaHWN. XHWMHYECKHE CBOWCTBA OPraHUYECKUX U
HEOPraHN4YECKUX OCHOBAHUM.

AM@oTepHbIe COeTUHEHUSI HEOPraHUuYecKre U opranunvyeckue. Heoprannueckue
aMm(pOTEepHBIC COCTMHCHHUSI: OKCHIBI M TUIPOKCHUIBI, — UX CBOWCTBA W IMOJTy4YECHHE.
AM@oTepHbIe OpraHMYecKrue COeIMHEHHsI Ha TpUMEpe aMHUHOKHUCIOT. [lentuasl u
NENTH]IHAS CBA3b.

Coau.Knaccudpukanus coneir. KECTKOCTH BOJABI M CHOCOOBI €€ YCTpaHEHHUS.
[lepexon xapOoHata B rugpokapOoHaT U oOpaTHO. OOIIMe XMMUYECKHUE CBOMCTBA
COJIEH.

Jemoncmpayuu.Konnexkuus meraimioB. Komiekuus HemeramwioB. B3aumoaeiicteue
KOHIECHTPUPOBAHHOW A30THOM KHCJIOTBI C MEbl0. BCIbIlIKa TEPMUTHOW CMECH.
Bcenbimka y€pHoro mopoxa. BeITECHEHHME TalOreHOB W3 MX PACTBOPOB JIPYyTUMHU
rajoreHamu. B3anMoneicTBuE MapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOU
KUCJIOTHl U aMMHaka («IpiM 0e3 orHsi»). IlonydeHne amMMuaka W W3YYEHHE €r0
CBOMCTB. PasnmuuHble cilydan B3aMMOJACUCTBHSI PAaCTBOPOB COJIEW AOMUHHUSA CO
ménoubto. llomyuenne kE€CTKOM BOABI U YCTPAHEHHE €€ )KECTKOCTH.
Jlabopamopnvie onvimer. IlonydeHue HEpPaCTBOPUMOIO THIPOKCUIA U  €ro
B3aUMOJICMCTBUE C KUCIOTOM. MccnenoBaHne KOHUEHTPUPOBAHHBIX pPACTBOPOB
COJISHOM M YKCYCHOM KHCJIOT KamneJdbHbIM METOJIOM NpPH MX pa30aBIIEHUU BOJOM.
[Tonyuyenue ampoTepHOro TUAPOKCHAA M HM3y4YeHHE ero cBOHCTB. [IpoBenenue
KAQ4ECTBEHHBIX PEAKIMU 110 ONPEICIICHUIO COCTaBa COJIU.

Ilpakmuueckaa paboma. PeuieHWe SKCIEPUMEHTAIBHBIX 3a7ad MO TeMe
«BemiecTBa 1 X CBOUCTBaY.

XHMMHUA U COBPEeMEHHOE 0011eCTBO

IIpousBoacTBO aMMHuaka W MeTaHoJa. [IoHATHE O XMMHUYECKONW TEXHOJOTHH.
XUMUYECKHE peakIMu B TPOM3BOJICTBE aMMuaka © MeraHosa. OOmas
KJIacCU(UKAIMOHHAST XapaKTePUCTHKA pPEaKIUil CHUHTE3a B MPOU3BOJICTBE ITUX
npoaykroB. HaydHble NpUHIUIIBI, JIEKAIIME B OCHOBE MPOM3BOJCTBA aMMHAaKa U
MeTaHoJ1a. CpaBHEHHE 3TUX ITPOU3BOJICTB.

XuMu4eckassi TPaMOTHOCTh KAK KOMIIOHEHT O001Iedl KyJbTYpPbl 4eJ0BeKa.
MapkupoBka yHaKOBOYHBIX MAaTEpUAJIOB, JJICKTPOHUKH M OBITOBOW TEXHHKH,
3KOJIOTUYHOI'O TOBApA, MPOAYKTOB ITUTAHUS, STUKETOK 10 YXOIY 32 OAECKIOM.
Hemoncmpayuu. Monenb TNPOMBIIUICHHOW YCTaHOBKH IIOJIYYEHHsS CEPHOU
KHCJIOTBI. MoOJienh KOJOHHBI CHHTE3a aMMuaka. BumeodparmMeHTh W claiiabl o
CTENEHU PKOJIOTUYECKON YUCTOTHI TOBapa.

Jlabopamopnvie  onvimbi.  VI3ydeHWe  MapKUPOBOK  pa3MYHBIX  BHUJOB
MPOMBIIIJIEHHBIX Y MPOJOBOJIBCTBEHHBIX TOBAPOB.

MecTto npeamera B yueOHOM IIaHe



Kypc xumum B cpegHell mkosie  mpenycMmarpuBaercs — DenepanbHbIM
rOCy/1JapCTBEHHBIM  00Opa30BaTENbHBIM  CTAHAApPTOM Kak COCTaBHas  4acTb
npeameTHod oOnactu" EcrecTBeHHOHayuHble npeaMerbl” XHMHS BKJIIOYEHA B
paznen ©OasucHoro yueOHoro tiaHa wmkonbl' Copepxanue, (opmupyemoe
y4acTHHUKaMU 00pa30oBaTebHOTO Mpolecca” Ha 6a30BOM ypoBHE. B yueOHOM M1aHe
M3y4YeHHE XUMHUH MPOBOJUTCS M3 pacuera | yac B HeHENIo - TpU roja oOydeHus -
104 yaca, B COOTBETCTBUU C KOTOPHIM U pazpaboTaHa JaHHas paboyasi mporpamma.



OcHamenue yue0HOro mpouecca

Y4eOHO-METOAMYECKUM KOMIUIEKT JUIsi HM3ydeHus Kypca xumuu B 10—12
Kjaccax 0a30BOro  ypOBHSA, CO3/JaHHBI  aBTOPCKUM  KOJUIGKTHBOM  TOJ
pykoBoactBoMm O. C. T'abpuensHa, cOAepKUT, KpoMe YUeOHBIX MOCOOUid, y4eOHO-
METOIMYECKHE U TUIAKTUYECKHUE MTOCOOHUS.
YMK «Xumus. 10 kiaacc. ba3oBblii ypoBeHb»
1. Xumus. 10 kmacc: yde0. mis obmieoOpaszoBaTeabHbIX. opranuzamuii / O. C.
Iabpuensn, M. I'. Octpoymon, C. A. CmagkoB. Xumusa. 10 xmacc. ba3oBbrit
ypoBeHb. Yueonuk. — M.: [Ipocsemenue, 2020.
2. O. C. TI'abpuenan, U. I Ocmpoymos, U. B. Axcénosa, Xumus. 10 xiacc.
ba3oBbIil ypoBeHb. MeTouueckoe nocooue.
3. 0. C. I'abpuensn, C. A. Cnaokos. Xumus. 10 knacc. ba3oBbsiii ypoBeHb. Pabouas
TETPaJIb.
4. O. C. I'abpuensn, U. B. Tpueyouax. Xumus. 10 kiacc. 3agayHuk
5. DnektpoHHas hopma yueOHHKA.
YMK «Xumus. 11-12 kinaccsl. ba3oBbiii ypoBeHb»
1. Xumus. 11 kiace: yue0. s obmeodbpaszosar. opranuzanuii / O. C. ['abpuensH,
N. T. Octpoymos, C. A. CnaakoB. Xumusi. 10 kinacc. ba3oBbiit ypoBeHb. Y YeOHUK.
— M.: IIpocsemenne, 2020
2. O. C. [Tabpuersn u Op. Xumusg. 11 «macc. ba3oBblli ypOBEHB.
MeTtoanueckoenocooue.
3. 0. C. I'abpuensan, C. A. Cnaokos. Xumus. 11 knacc. ba3oBbsiii ypoBeHb. Pabouas
TETpab.
4. O. C. I'abpuensn, U. B. Tpueyouax. Xumus. 11 knacc. bazoBbiii ypoBeHb.
5. DnexktponHas hopma yueOHHKA.

Yuutenr, B cBoell pabOTe MOMKET HCIOJIb30BaTh TakKKE€ HOBBbIE Y4yeOHbIE
nocoOust i yriryOJaEHHOTO U3YyUCHHS TIpeAMETa .
Hnghopmayuonnwvie cpeocmea
Humepnem-pecypcol na pycckom azvike

1. http:/www.alhimik.ru [IpeacraBnensl craenyrompe pyOpHKH:  COBETHI

aOUTYPUEHTY, YUUTEII0O XUMHUHU, CIIPABOYHUK (OYEHBb OOJBINAs MOI00pKa TaOIHI] U


http://www.alhimik.ru/

CIIPAaBOYHBIX MaTepUalioB), BecEnas XUMHsSl, HOBOCTH, OJMMIIMAJIbI, KyHCTKamepa
(Macca MHTEPECHBIX UCTOPUUECKUX CBEICHUIA)

2. http://www.hij.ru/XXypaan «Xumusi W KU3Hb TOHSATHO W 3aHUMATEIIBHO

PacCCKa3bIBACT 000 BCEM HHTCPCCHOM, 4YTO IIPOUCXOAUT B HAYKC H B MHPC, B

KOTOPOM MBI YKMBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBIN XypHan «XUMUKH H
XUMUS». B KypHaie mpeicTaBiIeHO MHOXKECTBO ONBITOB IO XUMHHU, COJICPIKHTCS
MHOTO  3aHMMATelIbHOW  WHQpOpPMAIMK, TO3BOJSIIONICH  YBIEYh  YYCHUKOB
IKCTIEPUMEHTAIBHON YaCThIO MTPEIMETA.

4. http://c-books.narod.ru JIutepaTypa no XuMuu.

5. http://1september.ru/. Kypnan «IlepBoe ceHTAOps» ISl yUUTENIeH U HE TOJIBKO.

B HEMm MpCcacCTaBJICHO 0O0JIBIIIOE KOJIHMYECTBO pa60T Y4YCHHUKOB, B TOM YHCIIC H

HCCIICOBATCIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOJIBHBINA TOPTA CO
CCBhUIKaMH Ha 00pa30BaTEIbHBIC CAUTHI IO XUMUH.

7. www.periodictable.ru  COopHMK cTaTeid O XUMHYECKMX DJIEMEHTaXx,

WJUTFOCTPUPOBAHHBIN dKCIIEPUMEHTAMMU.
Oo0vexkmbl yueOHbIX IKCKYPCUL
l. My3senu: MUHEPAIIOTUYECKHUE, KpaeBeqUECKHUE, XyJI0KECTBEHHBIE,
[TomTexHUYECKU .
2. JlaGopatopuu: y4eOHBIX 3aBEACHHUH, arpoXuMIIadOpaTOPUH, SKOJOTUYECKHUE,
CaHAIUA3MHOJIOTNYECKHUE.
3. AnTeku.
4. TIpou3BoJICTBEHHbIE OOBEKTHI: XUMUYECKUE 3aBO/Ibl, BOJOOYUCTHBIE COOPYKEHUS
U ApyTrve MECTHBIE ITPOU3BOICTBA.

MarepuajibHO-TeXHHYECKO0e o0ecneueHne KaOMHeTa XuMHUHU

HarypanbHbie 00beKThI

Hatypanbhubie 00bekThl, ucnoiszyembie B 10-12 kiaccax mpu oOyuyeHUM XUMUH,
BKJIFOYAIOT B C€0S1 KOJUIEKIIMM MUHEPAIOB U TOPHBIX MOPOJ, METAIOB U CIUIABOB,
OKCHJIOB, KHCJIOT, OCHOBAHHM, COJICH, B TOM YHCJI€ U MHUHEPAILHBIX yI00pEeHH, a
TAK)K€ KOJUIEKI[MM OPraHWYeCKHX BELIECTB M MAaTEepUajoB, MPEAYyCMOTPEHHBIX

OI'OC («HedTh u npoayktsl e€ nepepadboTkn», «KaMeHHBIH yrojib U MPOJYKTHI
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KOKCOXUMHUYECKOTO TMPOU3BOJACTBa», «BonokHa», «llmactMacce»y u T. 1.)
O3zHakomiieHre ¢ 00pa3liaMd UCXOJHBIX BEUIECTB M TFOTOBBIX M3JEIUN MO3BOJISIET
MOJIYYUTh HAIJISIIHBIE MPEACTaBICHUS 00 3TUX MaTepHallax, UX BHEIIHEM BUJE, a
TaK)K€ O HEKOTOPhIX (DU3MYECKUX CBOWCTBAX. 3HAUUTEIbHBIE Y4YEOHO-
MO3HABATENIbHBIE BO3MOXKHOCTH HWMEIOT KOJUIEKIIMM, HW3TOTOBJIEHHBIE CaAMUMH
oOyuaromumucs. Ilpeamersl ayis Takux KOJUIEKUMH COOMpArOTCs BO BpeMs
AKCKYpPCUU U APYTUX BHEYPOUHBIX 3aHITHIA.
Konnekuun MCHONAB3YIOT TOJIBKO JUIsl O3HAKOMJIEHHS OOYyYaroIUXCsl ¢ BHELIHUM
BUJIOM U (U3MYECKUMHU CBOWCTBAMHU pPa3IUYHBIX BEIIECTB W MarepuainoB. s
MPOBEACHUS XUMUYECKUX OMBITOB KOJUIEKIIUU UCTIOIb30BATh HEJIb3I.

XuMH4ecKre peakTuBbI U MATEPUAJIBI
OOpainieHue co MHOTMMHU BEIIECTBaMHU TpeOyeT CTPOroro COONIOACHUS IpaBUII
TEXHUKH O€30MacHOCTH, OCOOEHHO TpPHU  BBIIOJHEHHWU OIBITOB  CaMHMH
oOyuatroumumucsi. Bce HeoOXoauMble Mepbl MPEJOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JIOKYMEHTAaX M HMHCTPYKIMSIX, a TakKe B IMOCOOMSIX MJis
YUUTENEN XUMUU.
Bce peakTuBBbl M Marepualbl, Hy>KHbIE AJISI MPOBEJICHUS JEMOHCTPALMOHHOIO U
YUYEHHYECKOTO  JKCIEPUMEHTa, IOCTaBISIIOTCS B 00meoOpa3oBaTelIbHbIE
OpraHu3alMM LEHTPATN30BaHHO B BUJIE 3apaHee YKOMIUIEKTOBaHHBIX Ha0opoB. [1pu
HEOOXOUMOCTH TPHOOPETEHUSI JOIMOJHHUTENBHBIX PEaKTUBOB M MAaTE€pUaJIOB
cienyeT oOpamarbes B CENUaTIN3MPOBAHHBIE MAra3uHAbI.

XumMnyeckas JJadopaTopHasi ocy/ia, annaparbl ¥ NpudopbI
XuMHuYeckasi mocyjia noApa3aeisieTcs Ha JBE TPYMIIbL: JJIsl BBIIOJIHEHUS OIBITOB
00yYaroUMMUCs U JJI1 JEMOHCTPALIMOHHBIX OMBITOB.

[TpubGopsl, anmapaTsl ¥ YCTAaHOBKH, HCIOJIb3yeMble Ha ypoKax XUMHUHU B 7—9
KJlaccax, KIACCU(PUIMPYIOT HAa OCHOBE MPOTEKAIOMIMX B HUX (U3UYECKUX U
XUMHUYECKHUX TIPOIIECCOB C YYaCTUEM BEIIECTB, HAXOSIIUXCS B Pa3HBIX arperaTHhIX
COCTOSIHUSIX:

1) npubopsl asis paboThl ¢ razaMu — IMOJyYE€HHE, COOUpPAHUE, OYUCTKA, CYIIKA,
MOTJIONIEHUE Ta30B; PEaKIUU MEXIy MOTOKAMHU Ta30B; PEaKIMU MEXIYy ra3amu B

QJICKTPHUICCKOM pa3pAac, pCaKinu MCXKJY Ia3aMu IIPpH IOBBINICHHOM AAaBJICHUH,



2) ammapaTthl ¥ MPUOOPHI I OMBITOB C XKUJIKUMH W TBEPIBIMHU BEUIECTBAMU —
neperoHka, (UIbTPOBAHHUE, KPUCTAJUIM3AIMS; IPOBEJACHUE pPEaKIui MEeXIy
TBEPABIM BEIIECTBOM M JKHAKOCTBIO, MKUJKOCTBIO W KUJIKOCTBIO, TBEPIBIMU
BCIIICCTBAMHU.
3) natuuku pH, 371€KTPONPOBOTHOCTH, TEMIIEPATYPHI U JIP.
Bue aToit kmaccudukanuu HaxoauTcs ydeOHas anmaparypa, IpeIHazHadeHHas IS
U3y4YEeHUS TEOPETUYECKUX BOIIPOCOB XUMHU: TUTS JIEMOHCTpaIuu
3JIEKTPONPOBOAHOCTH PACTBOPOB M JBHKEHHUSI MOHOB B JJIEKTPUYECKOM ITOJIE, IS
U3YyUYCHUS CKOPOCTH XUMHUYECKOW peakiuh ¢ XUMHYECKOTrO pPaBHOBECHS,
AJIEKTPOJIN3a, IEPErOHKU HEPTH U T. 1.
BcnomorarenbHyo poJib UTPAIOT U3MEPUTEIBHBIE W HarpeBaTelIbHbIE MPUOOPHI,
Pa3JIMYHbBIC TIPUCIIOCOOJICHHS JJIsI BBITIOJIHEHUS OTIBITOB.
Mopen

OOBbekTaMu MOJETUPOBAHUS B XUMHUHU SIBJISIOTCS aTOMBI, MOJICKYJIbl, KPUCTAJLIbI,
3aBOJICKME amlaparhbl, a TaKXK€ XUMHYECKHE IPOLECChl. B mpenogaBaHuyu XUMHHU
HCTIONB3YIOT MOJCIHM KPUCTAUIMUECKUX PEIIETOK aiMasza, Tpadura, Cepbl,
docthopa, okcuma yriaepoma(IV), woma, xemneza, Meau, MarHHS, MOJCTU
KPUCTAUIMYECKUX PEIIETOK BaXXHEHIIUX MPEACTABUTEICH KIIACCOB OPTaHUYECKUX
COCJIMHCHMH.
BreimyckaroTcss HaboOpel Mojeleli aTOMOB JUISi COCTAaBJICHUS IApOCTEPKHEBBIX
MOJIEJIEN MOJIEKYJI, B IEPBYIO OUEPEIb, OPTAHUYECKUX COCAUHECHUH.

YueOHble MOco0OHs HA MeYATHOM OCHOBE
B nponecce oOydeHUs XUMHHM HMCIOJIB3YIOT CIASAYIONINE TaOIUIIbI TOCTOSHHOTO
skcnoHupoBanus: «llepunoamueckas cucrema XuMHYECKHX 3neMeHToB [, .
MenneneeBa», «Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUWA € COJICH»,
«DJIEKTPOXUMHUUECKHUI Psii HANPSHKEHUH METAIOB», «BaJleHTHBIE COCTOSHUS
atromMa yriaepoaa», «IIpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOCHHE MOJEKYJI
OPraHUYECKUX COCIUHECHUI» U JIP.
Jlns  opraHu3alMd  caMOCTOSITEIbHOM  paOOThl  OOydYarolIMXCs Ha  ypoKax
HCIIONIB3YIOT Pa3HOOOpAa3HbIC AMIAKTUYECKHME MaTEpUalibl: TETpaJW Ha IEeYaTHOM

OCHOBC HJIM OTACIBHBLIC pa6oqI/Ie JIMCTbl — WHCTPYKIOHUH, KAPTOYKHU C 3aJaHUAMH



pPa3HOM CTENEHU TPYIHOCTH Ul U3YYEHHs] HOBOTO MaTepHuasa, CaMOIIPOBEPKU U
KOHTPOJISI 3HAHUM.
JKPAHHO-3BYKOBbIE CPeICTBA 00yYeHHs
K »KpaHHO-3BYKOBBIM Cpe€ICTBaM OOY4Y€HHUSI OTHOCAT TaKUE€ IMOCOOUs, KOTOpHIE
MOTYT OBITh BOCHPUHSTBHI C TOMOIIBIO 3pEHUS U CcllyXa. ODTO KHUHO(MUIBMBI,
KHHO(PparMeHThl, TuadUIbMbI, THATIO3UTHBEI (CIaiAbl), € IMHUYHBIE TPAHCIIAPAHTHI
st rpadonpoektopa. Cepun TpaHCIIapaHTOB MO3BOJISIOT UMUTUPOBAThH JABUKEHUE
MyTEM MOCIEA0BATEIbHOIO HAJIOKEHUS OJHOTO TPAaHCIIapaHTa Ha IpYyroi.
Texuuueckue cpeacrsa o0ydenusi (TCO)
BonbIIMHCTBO TEXHUYECKUX CPEACTB OOy4YeHHUs HE pa3pabaThIiBajoCh CIEHHATBLHO
JUTSL IKOJIbI, @ U3HAYAJIBHO CIIYXKUJIO JJIsI Iepeaadur U 00paboTKu MHPOpMAITU: 3TO
Pa3IMYHOTO pojia TPOEKTOPBI, TEJIEBU30PBI, KOMIBIOTEPH U T. 1. B yueOHO-
BOCITUTATEIbHOM IIPOLIECCE KOMIBIOTEP MOXKET HCIOJIb30BAaThCA ISl PELICHUS
3a/1ay Hay4YHOUH OpraHu3aluy TpyJa yUYUTes.
[Ipu wucnonb30BaHUM TEXHUYECKHX CPEACTB OOYYEHHsSI CIIEyeT YYUTHIBATh
BPEMEHHbIE OTpaHWYeHUs, Hayaraemble CaHUTApHBIMU MPaBWIAMHU U HOPMaMHU
(CaunlluH). HenpepsiBHasi IpOJOKUTENBHOCTh IEMOHCTPALIMK BUAEOMAaTEPHUATIOB
HAa TEJICBU3MOHHOM OHKpaHE W Ha OOJIBIIOM DJKpaHe C HCIOJIb30BaHUEM
MYJITUMEIUINHOTO MPOEKTOpa HE JIOJDKHA MPEBBINIATh sl oOydaromuxcs B X —
X11 knaccax Ha ypoke 30 mMuH. Takoe k€ OrpaHMYEHHUE PACHPOCTPAHSIETCA Ha
HETPEPHIBHOE HCMOJIb30BAHUE WHTEPAKTUBHOU JOCKH M Ha HEMPEPHIBHYIO padOTy
o0y4Jaronmxcsi Ha MepCOHATIbHOM KOMITBIOTEPE.
O0opynoBanne KaOMHeTa XUMMH
Kabuner xumuu n0pkeH OBITH OOOpPYJOBaH CHEIUATBHBIM JIEMOHCTPAIMOHHBIM
cronoM. Jlng obecrneueHus Jyylied BHIMMOCTH JIEMOHCTPAIMOHHBIM CTON
PEKOMEHIyeTCsl YCTaHaBIIMBATh HA MOJUYM.
B kaOunHeTax XUMHU yCTaHABIMBAIOT JBYXMECTHBIC YUYEHHUECKHE JTa0OpaTOpHBIE
CTOJIBl C TOJBOJKOW AJIEKTPOIHEPTHH. YUYEHUUYECKUE CTOJIbl JIOJKHBI HMETh
MOKPBITHE, YCTOWYMBOE K JIEUCTBUIO arpecCMBHBIX XUMHWYECKUX BEIIECTB, M
3aUTHBIE OOPTHKKM TIO Hapy>KHOMYy Kparo. KaOuHeTsl XuMUU O00OpYAYIOT

BBITSDKHBIMU IIKaaMH, PpacroJIOKEHHBIMH Y HapyXKHOW CTEHBI BO3JIE CTOJa



yuutens. [ns mpoBeneHus 1a0OpaTOPHBIX OMBITOB HCHOJIB3YIOT TOJBKO MHUHH-
CIIUPTOBKH.
VY4eOHble TOCKH JOJDKHBI OBITh U3TOTOBJIEHBI U3 MATEPUAJIOB, UMEIOIIHNX BBICOKYIO
aAre3vi0 C MarepuallaMH, HCHOJb3yEMBIMU IS MHCbMA, XOPOIIO OYHWIIATHCS
BJIQXXHOW TyOKOH, OBITh HW3HOCOCTOMKMMH, HMETh TEMHO-3€JEHBIN I1IBET U
aHTHOJIMKOBOE TOKpBHITHE. YUYeOHBbIE JOCKH O0O0OpPYIOYyIOT co(HuTaMu, KOTOpHIE
NOJDKHBI TPUKPEIUIATECS K cTeHe Ha 0,3 M BbIllIE BEPXHETO Kpas JOCKH M
BBICTYNAaTh BOepén Ha pacctosHue 0,6 M.
JI1s1 MAaKCHUMaJIbHOTO UCTOJIb30BAaHUS JHEBHOTO CBETA U PABHOMEPHOT'O OCBEILICHUS
y4eOHBIX MMOMEIIEHUHN HE CleayeT pa3MeniaTh Ha MOJAOKOHHHUKAX IMIUPOKOJIUCTHBIE
pacTeHMsl, CHIKAIOIIE YPOBEHb €CTECTBEHHOTO OCBEUIEHUA. BbricoTa pacTeHnid He
JoJDKHA mpeBblmaThlS cM (0T momokoHHMKA). PacteHuss 1uenecooOpazHO
pa3MelaTh B MEPEHOCHBIX IBETOYHHMIAX BbICOTOM 65—70 cM oOT mona wimn
[MOJIBECHBIX KAIIITO B MPOCTEHKAX MEXIY OKHAMMU.
B xabuneTe XxuMuu 00s513aTE€IBHO JTOJDKHA OBITH alTeuKa.

Iliianupyembie pe3yabTaThl H3YYeHHUs] Y4eOHOI 0 npeaMera « XuMHs» Ha

YPOBHE cpeHero oouero o0pazoBaHus

Bovinycknuk na 6a3060m ypoéne Hayuumca:
—NOHUMAMb XUMHUYECKYI0 KapTUHY MHpa KaK COCTaBHYK) 4YacThb LIEJIOCTHOM
Hay4YHOU KapTUHBI MUPA;
—  packpvlieamb ~ POJIb XMMHUM W XUMHYECKOTO  IPOM3BOJCTBA  KAaK
POU3BOAUTENLHON CHIIBI COBPEMEHHOTO O0IECTBA;
—cghopmynuposams 3HAUEHUE XUMHHM U €€ JIOCTHXKEHUH B MOBCEAHEBHOM KU3HU
YEJI0BEKA;
—)ycmanaenueams B3aAUMOCBA3M MEXAY XUMHMEM W JIPYTHMMH €CTECTBEHHBIMU
HayKaMH;
—copmynuposams OCHOBHBIE TIOJIO)KEHHUSI TEOPUU XHMHUYECKOTO CTPOCHUS
opraHuueckux coeauHennii A. M. ByTiepoBa U WIUTIOCTpUPOBATh UX MPUMEPAMHU
U3 OPraHUYECKOU U HEOPTaHUYECKON XUMUHU;
—apecyMeHmupo6ams YHUBEPCAIbHBIM XapaKTep XUMMUYECKUX MTOHATUM, 3aKOHOB U

TEOPUU 11 OPTAaHUYECKOW U HEOPTAHUYECKON XUMHUH;



—dpopmyruposams llepunogndeckuii 3axod J[. 1. MenneneeBa u 3akOHOMEPHOCTH
U3MEHEHUI B CTPOEGHHUU M CBOWMCTBAX XMMHUYECKHX AJIEMEHTOB M OOpa30BaHHBIX
MMH BEIIECTB Ha oOcHOBe [lepmogmdeckoil cucTeMbl Kak Tpaduaeckoro
otoOpaxkenus [lepuoanueckoro 3akoHa;

—XapaKkmepu3o08amvps- U p-dIEMEHTBI, a TAKXKE XKEJIE30 MO HX IOJOKECHHUIO B
Ilepnonmueckou cucreme 1. 1. Menneneena;

—xaaccugpuyuposams ~ XUMHUYECKUE CBS3M M KPUCTAJUIMUECKUE  PEIIETKH,
OOBSACHATh MEXaHM3MBbI WX OOpa30BaHUS W JOKa3blBaTh CIWHYIO TPUPOIY
XUMHUYECKHUX CBsA3el (KOBAJICHTHOM, HOHHOM, METAINTUYECKOM, BOJIOPOTHOMN);
—00bACHAMb TIPUYMHBI MHOTO0Opa3usi BEIIECTB, UCIOJIb3Ysl SIBJICHUS W30MEPHH,
TOMOJIOTUH, aJUTIOTPOIIUY;

—Kaaccuguyuposams XUMHUUECKUE PEAKIIMM B HEOPTaHUYECKONM M OpraHUYEeCKON
XUMUHU IO PA3IMYHBIM OCHOBAHUSIM U YCMAHABIUEAmMb CEIU(UKY TUIIOB PeaKIuii
OT 00I1IETO Yepe3 0COOEHHOE K EAMHUYHOMY;

—Xapakxmepuzoéames TUIPOJIW3 Kak cHenuUYHBI OOMEHHBIM Tpolecc u
packpvieams €ro poJib B )KUBOU U HEKUBOU MIPUPOE;

—Xapakxmepu3oéams  DIEKTPONIM3  KaK  CHEMU(UUHBIA  OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIN MPOLIECC U ONPEETATh €r0 MPAKTUYECKOE 3HAUYCHHUE;
—Xapaxmepu306ams KOPPO3UIO0 METAIIIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIPOIIECC U npediazams CoCOObI 3alUTH OT HEE;

—Kaaccuguyuposams HEOPraHUIECKHUE U OPTaHUYECKUE BEILIECTBA;
—Xxapaxmepuzoéames  O0IIME€ XWMHUYECKHE CBOMCTBA BAKHEWIIUX KIACCOB
HEOPTraHWYECKUX M OPTraHUYeCKHX COCJAMHEHHM B IUIaHEe OT OOIIero uepes
0COOEHHOCTh K EAMHUYHOMY;

—UCNOIb306aMb 3HAKOBYIO CHCTEMY XHMHUYECKOIO s3blKa Il OTOOpa)KeHUs
cocTaBa (XMMHUYeCKHe (POpMyJibl) U CBOWCTB (XMMUYECKHE YPABHEHUS) BEIIECTB;
—UCNOIb306aMb TIpaBUJa U HOPMBI MEXJIYHApPOJHOM HOMEHKIATYpbl s
Ha3BaHUH BEIIECTB MO opMysaM U, HA0OOPOT, JIJIsi COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (DOPMYJT COETMHEHUM TTO UX Ha3BaHUSIM;

—3Hamb  TPUBHAJIbHBIE HA3BaHUS BAXHEUIIUX B OBITOBOM  OTHOIICHUH

HCOPIraHNYCCKUX U OPraHNICCKUX BCUICCTB,



—Xapaxmepu3oeampb  CBONCTBA, TIOJy4YEHHME W NPUMEHEHUE BaKHEHIIMX
IpeCTaBUTENIeN KJIACCOB OPTaHUYECKUX COSAMHEHUH (aJIKaHOB, AJIKEHOB, AJTKUHOB,
aJIKaJINCHOB, ApPOMAaTHYECKUX YTJIEBOAOPOJOB, CIHUPTOB, (DEHOJIOB, AlIbJETUIIOB,
peleNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIJOT, CJIOXKHBIX 3(UPOB U KUPOB,
yTJIEBOJI0B, AMHUHOB, aMUHOKHCIIOT);

—-  ycmanaeiuéamsv  3aBUCUMOCTh  JKOHOMHUKHM  CTpaHbl  OT  J00BIYH,
TPAHCTIOPTUPOBKHU U MepepabOTKU yriIeBOAOPOIHOIO ChIpbs (HEPTU U MPUPOTHOTO
rasa);

—  DKCHEPUMEHTAIILHO 100meepicoams COCTaB U CBOMCTBA  Ba)KHEHIIMX
IIPEICTaBUTEINIEH U3YUYECHHBIX KJIACCOB HEOPraHWYECKUX U OPraHUYECKUX BELIECTB C
COOJIIOJICHUEM TMPAaBHJI TEXHUKH O€30MaCHOCTU JUisl pabOThl € XHMHYECKUMU
BEIIECTBAMU U J1a00paTOPHBIM 000PYI0BaHHUEM;

—Xapaxmepu3o8ams CKOPOCTb XUMHUYECKOHM peakuuu Hu €€ 3aBUCUMOCTh OT
pa3IMyHbIX (PaKTOPOB;

—Xapaxmepu3o8ams XMMUYECKOE PABHOBECHE U €0 CMEIIEHUE B 3aBUCHUMOCTH OT
pa3IMyHbIX (PaKTOPOB;

—npouseo0ums pacd€Tbl MO0 XUMUYECKUM (OpMysiaM M YpaBHEHHSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUN MEXKIY YYACTHUKAMH XUMHUYECKUX PEAKIIHil;
—cob100ams TIpaBUIa HKOJOTHUUECKON 0€30MacHOCTH BO B3aMMOOTHOIIEHUSIX C
OKpyXXarolel cpemoit mpu  oOpalieHHH ¢ XHMHYECKUMH  BEIIeCTBaMH,
MarepuansamMu U Mporeccamu.

Bovinycknuk na 6a3060m ypogne nojiyuum 603M0I}CHOCHb HAYUUMbCA:
—UCNOb306aMb METOJBl HAYYHOIO ITO3HAHWS IPU BBIIOJHEHHH IPOEKTOB U
y4eOHO-HCCIIeIOBATENbCKUX 3a]]a4 XUMUYECKON TEMATUKH;

—NpOCHO3UpPO6aMs CTPOCHHE M CBOWCTBA HE3HAKOMBIX HEOPraHWYECKHX U
OpraHUYeCKUX BEIIECTB HA OCHOBE aHAJIOTUU;

—NPOCHO3UPO6aMsb TEUCHUE XUMHUYECKUX IMPOILIECCOB B 3aBUCHUMOCTU OT YCIOBUH
UX MPOTEKAHUS U IpeJjIaraTh CocoObl YIIPaBI€HUs STUMHU MIPOLIECCAMU;
—)yCcmanaenueams B3aUMOCBSI3M XMMUU C TMpEAMETaMU TYMaHUTApHOTO IUKJIA
(SI3BIKOM, JINTEPATYPOUl, MUPOBOM XYJA0KECTBEHHON KYJIBTYpOil);

—packpvlgams ~ PoOib XUMHUYECKHMX 3HAaHUH B  Oyaymied  MpakTHUYeCKOH

JACATCIBHOCTH,



—packpwvleampb PoOb XUMHUYECKUX 3HAaHUM B (OPMUPOBAHMM WHAMBHUIYAIbHOMN
00pa3oBaTeNnbHON TPAEKTOPHUY;

—NpocHO3UPO6amMs CIIOCOOHOCTh HEOPTaHMYECKUX W OPraHMYECKUX BEIIECTB
OPOSBIISTH OKUCITUTENbHBIE W/WIM BOCCTAHOBUTEIBHBIE CBOMCTBA C YYETOM
CTENEHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yIOIINX UX;

—apeymeHmupoeams €IUHCTBO MHUpPa BELIECTB YCTAHOBICHHEM TI'€HETUYECKOU
CBSI3U MEXKJ1y HEOPTAHUYECKUMH U OPraHUYECKUMU BEIIECTBAMH;

—6/1a0emb XUMUYECKUM S3BIKOM JIJIsi 00OTallleHusl CIOBApPHOTO 3armaca U pa3BUTHS
peuu;

—Xxapakmepu306ams CTAHOBJICHUE HAy4YHOHM TEOPUM HA IIPUMEPE OTKPBITHS
[leproguyeckoro 3akoHa W TEOPUM XHMHUYECKOTO CTPOCHHMS OPTraHUYECKUX
BEILIECTB;

— KPUTHYECKU OMHOCUMbCA K TCEBAOHAYYHOW XMMHYECKOW HMH(POpMAaLIUH,
[TOJIy4aeMOU U3 Pa3HBIX UCTOYHUKOB;

—nonumams  TIO0OAJIbHBIE  MPOOJEMBI, CTOAIIME IEpel  YEIOBEYECTBOM
(2KO0JIOTMYECKHUE, SHEPTETUYECKHE, ChIPBEBBIE), U npediazamsy MyTH UX pEUICHUs, B
TOM YHCJIE U C IIOMOIIBI XUMHUH.

Kypc 10 knacca HaunHaeTcs CO 3HAKOMCTBA C IPEIMETOM OPraHU4EeCKON XUMHUH,
M3YYEHHS TEOPUH CTPOCHHUS OpraHuyecKux coeaqnHenuiit A. M. bytnepoBa u
rUOpUIU3aIMKA AaTOMHBIX OpOuTasneil. 3aTeM paccMaTpUBAIOTCA KilacCU(PUKAIIUS
OPTraHUYECKUX COCAUHEHUN, MPUHIUIIBI UX HOMEHKJIATYPBbI, a

TaKXKe KJIacCU(PUKaILUS PEaKINi B OPraHNUeCKON XUMUMU.

IlepBoHauanbHBIE TEOPETUYECKUE 3HAHUS Jajie€ MHOTOKPAaTHO 3aKPEIUISIOTCS
Y Pa3BUBAIOTCA MNpPH MU3YYEHHH KIACCOB OPTraHUYECKUX COCOUHEHHU  OT
YIVIEBOJAOPOAOB 10 a30TCOAEPKALIUX COCTUHEHUN U TTOJIMMEPOB.

Takoe mnDOCTpoeHHE Kypca TIO3BOJISIET B TOJHOM MEpPE HE TOJBKO IIUPOKO
UCIIOJIb30BaTh JEAYKTHBHBIM moaxox B oOydyeHun xumun 10 kiacca, HO U
peanu3oBaTh HICK TEHETUYECKOW CBA3M MEXKIYy KiaccaMd OPraHUYeCKHUX
COECIMHEHUM.

Oco0oe BHHMaHuW€ B Kypce OpPraHMYeCKOW XHWMHUHU YJIEJIEHO CJIOXKHBIM JJif
IIOHMMAHUS BOIIPOCAM: B3aUMHOMY BJIMSHHIO aTOMOB B MOJIEKYJIaX, B TOM YHUCJE

A1 IpEacKa3zaHus CBOMCTB COCHHHCHHﬁ; MCXaHNM3MaM M 3aKOHOMCPHOCTAM



IMPOTCKAHUA XHUMHUYCCKHX peaKuHﬁ, qTo HCO6XOI[I/IMO IJis1 IIPOTHO3UPOBAHUA
IIPOAYKTOB, IPOCTPAHCTBCHHOMY CTPOCHHIO YIJICBOJOB, aMHWHOB, aMHWHOKHMCIIOT,

OEJIKOB 1 HYKJICMHOBBIX KHUCJIOT.

COI'NTACOBAHO
3aMECTUTEINb JUPEKTOPA
o YBP

ot 31.08.2023r.

E.A.®unmumoHoBa
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