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Pabouast mporpamMmMa o XMMHUHU TOCTPOCHA HA OCHOBE (PyHIAaMEHTaIHLHOTO
a]ipa Cojiep>KaHus OCHOBHOTO 0011ero oOpazoBaHusi, TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOW MPOrpaMMbl  OCHOBHOIO  OOILEro
oOpa3oBaHusi, TpeOOBaHUN K CTPYKTYpEe OCHOBHOW OOpa3zoBaTEIbHOW MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa3oBaHusl, MponucaHHbIX B DenepaibHOM rocy1apcTBEHHOM
o0pa3oBaTeNbHOM CTaHJApT€ OCHOBHOTO 00mIero oOpa3oBaHMs, a Takke
KoHuenuuu yXOBHO--HPABCTBEHHOTO PA3BUTHUS M BOCIHUTAHMS Tpa)kIaHUHA
Poccun.

Ha ©6a3ze wmenrpa "Touka pocrta" obOecneunBaeTcss  peanius3ainus
o0pa3oBaTeNbHBIX  MPOrpPaMM  €CTECTBEHHOHAYYHOW W TEXHOJIOTMYECKOU
HaANpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUU C  TpeOOBaHUSIMU
3aKOHOJIATENIbCTBA B chepe 00pa3oBaHus U ¢ yueToM pekoMeHanuii denepanbHOro
omepatopa yudeOHoro mnpenmera "Xwumusa'. Pabodas mnporpamma MO3BOJISIET
WHTETPHUPOBATh peaTM3yeMbIe 31eCh IMOAXOIBI, CTPYKTYPY M COACp)KaHUE TIPH
opranm3ammu ydeOHoro mpeamera "Xumua' 10-11 xmacc. Hcmomws3oBanme
obopynoBaHus 1ieHTpa "Touka pocta’ MO3BOJIAET CO3AATh YCIOBUS:

* JIJIS1 pACIIMPEHUSI COJIEPKAHUS TKOIBHOTO XMMUYECKOTO 000PY10BaHNUS,;

* Ui TIOBBINICHWS  IIO3HABATEIBPHOW  AKTUBHOCTH  OOyYarOIIMXCS B
€CTECTBEHHOHAY4YHO! 00JacTy;

* JUIS Pa3BUTHS JIMYHOCTH IIKOJIBHUKOB B TMPOIECCE OOyYEHUS XHMHH, €Tro
CrocoOHOCTEM, (QopMHUpPOBaHUST U  YJOBJIECTBOPEHUS] COLMAIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

e I pabOThl C OJAPEHHBIMHU IIKOJbHUKAMH, OpPTaHU3AllMM WX pa3BUTHS B
Pa3IUYHBIX 00JacTsIX 00pa30BaTEbHOMN, TBOPYECKOH IS TEIILHOCTH.
[IpenonaBanune yuyeOHOTO Kypca «XUMHUsS» B OCHOBHOM IIKOJIE OCYIIECTBIISIETCS B
COOTBETCTBUM C OCHOBHBIMH HOPMATHUBHBIMU JIOKYMEHTAMH ¥ HHCTPYKTHBHO
METOIMYECKUMH MaTepUaiaMu:

[ 3akon Poccuiickoii ®denepannn «O6 obOpasoBanuu B Poccuiickoi
®enepanum» oT 29.12.2012r. Ne273-D3;
[] denepanbHBIN TOCYIap "CTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO

oOmero oOpa—30BaHMs, YTBEPKICHHBIN mpukazoMm MwunHoOpHayku Poccum ot
31.05.2021 Neo 287 "O06 yTBepxkaennn (henepaabHOro 00pa3oBaTeIbHOTO CTaHAApTa
OCHOBHOTO 00111eT0 00pazoBaHus"

[ MeTtoaudeckre peKOMEHIAINH 110 pean3aiuy 00pa30BaTeIbHBIX MPOTPAMM
€CTECTBCHHOHAYYHOW W TEXHOJOTUYECKOW HaIMpaBICHHOCTEW MO OHOJOTHHU C
UCTIONB30BaHUEM 000pya0BaHMsI IIeHTpa « Touka pocTay. MeToandeckoe mocooue.
— Mocksa, 2021 r

[ Pabouas nporpamma k nmuaun YMK Pyazutuc). Xumus. 10—11 knaccsl.
https://rosuchebnik.ru/



Ob1eoOpazoBaTenbHas mkosa [IporpamMmma mo XMMuM COCTaBlIEHA B
cootBeTcTBUH ¢ TpeboBarnusMu GI'OC COO k pe3yapTaTaM OCBOCHHSI OCHOBHOM
o0pa30BaTeNbHOM MPOTrpaMMBbI CPEHETO 0011Iero 00pa3oBaHus, HallpaBJIcHA Ha
JOCTUKEHHUE YYalUMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX, IPEAMETHBIX
pE3yNIbTaTOB [0 XUMUHU.

Cpennee obmiee oOpa3oBaHME — 3aKJIIOUMUTENbHAsE CTYNEHb OOIIETO
oOpazoBaHus. l3yueHWe XUMUM Ha YPOBHE CpEAHEro oouero oOpa3zoBaHUs
HaIpaBJeHO Ha JOCTHKEHHE CIIEIYIOLUX LIeNel:

* OCBOCHHME 3HAHUM O XUMHUYECKON COCTABIIAIONIEN €CTECTBEHHO - HAYYHOU
KapTUHBI MUPA, BAKHEHIITNX XUMUYECKUX TOHITHIX, 3aKOHAX U TEOPHUSX;
* OBJIQJICHUE YMEHUSIMU IPUMEHSTh NOJIyYSHHbIC 3HAHUS 17151 OOBSICHEHMUSI
Pa3HOOOpA3HBIX XUMUUYECKHUX SBJICHUN U CBOMCTB BEIIECTB, OIIEHKU POJIM XUMHUU B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUM U MOITYYEHUH HOBBIX MaTEpUasOB; *
pa3BUTHE NIO3HABATENILHBIX HHTEPECOB U UHTEIUIEKTYyaJIbHBIX CIOCOOHOCTEH B
IPOLIECCE CAMOCTOATEIBHOIO PUOOPETEHUSI XUMUYECKUX 3HAHUH C
UCIIOJIb30BaHUEM PA3IMYHBIX HCTOUHUKOB HH(POPMAIIUH, B TOM UHCIE
KOMITBIOTEPHBIX;
* BOCITUTaHUE YOSKIEHHOCTH B TIO3UTUBHOM POJIM XUMHH B )KU3HU COBPEMEHHOTO
oOuiecTBa, HEOOXOJUMOCTH XUMUYECKU TPAMOTHOTO OTHOILLIEHUS K
CBOEMY 3/I0POBBIO U OKPY’KaloIEl cpe/ie; * MPUMEHEHHE MTOJIyYEeHHBIX 3HaHUHN U
YMEHUH JUIsi 6€30I1aCHOTO UCTIOIb30BaHUS BEIIECTB U MAaTEpUajoB B OBITY,
CEJIbCKOM XO3sIIICTBE U Ha MPOU3BO/ICTBE, PEILICHUS PAKTUYECKUX 33/1a4 B
MOBCEIHEBHOM JKU3HU, IPEIYTIPEXKICHUS ABICHUM, HAHOCSILUX BPE]l 3J0POBBIO
YeJIOBEKA U OKPYXKAIOIIEH cpelie.
N3yuyeHnne XMMUM Ha YPOBHE CPEHEr0 00I1ero 00pa3oBaHusl HAIIPABJICHO Ha
pelIeHne CIeayoINX 3a1au:
* 3aBeplIeHue 00111e00pa30BaTEIbHOM MOATOTOBKH B COOTBETCTBUU C 3aKOHOM
«O06 obpazoBanuu B PDy;
* peanuzans npeanpodhecCUoOHAIBLHOTO 00111eT0 00pa30BaHus, TO3BOJISIIOIIETO
o0ecrneynTh TPeeMCTBEHHOCTh 00IIEro ¥ NpohecCUOHATBHOTO 00pa30BaHus.
Baxneimeir 3amaueit oOydyeHusi Ha dTane MOJIYYEHUs] CpPEHEro OoOIero
o0pa3oBaHUs SBISAETCS MOATOTOBKA OOydyaromuxcs K OCO3HAHHOMY BBIOOpY
JanbHeIero >ku3HeHHOro mnytu. OOyyaromuecs TOJDKHBI CaMOCTOSTEIBHO
UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JESTEIILHOCTH B PEAIbHOM JKU3HH,
3a paMKaMH y4eOHOro mpoiiecca. ['J1laBHbIe 1€/ CpeAHEro O0IIero oOpa3oBaHUs
COCTOHIT:
* B (popMHUpPOBAaHUY LIETOCTHOTO MPEACTABIECHUS O MUPE, OCHOBAHHOTO Ha
NpUOOPETEHHBIX 3HAHMX, YMEHHUAX U CIIOCO0aX ACSATEIbHOCTH; * B IPUOOPETECHUH
OTIBITA MMO3HAHUS, CAMOIIO3HAHUS, PA3HOOOPAa3HOM e TEIBHOCTH,
* B IOJTOTOBKE K OCO3HAHHOMY BBIOOPY 00pa3oBaTesibHON U MpodeccuoHambHON
TPACKTOPHH.



Oco0eHHOCThIO OOyYeHMsI XMMHUM B CpeHEW WIKOJe SBJISETCS ormopa Ha
3HAHMS, MOJYYEHHBbIE MPU HU3yYeHUU XUMHHM B 8—9 Kiaccax, MX pacliupeHwue,
yrayOieHne U CUCTeMAaTH3alltA.

B wu3ydenun kypca XumMuu Oonblias pOJb OTBOAUTCS XHUMHYECKOMY
AKCIIEPUMEHTY, KOTOPBIN MPEICTaBIICH MPAKTUUECKUMH paboTaMu, 1Tab0paTOPHBIMU
OMbITAMUA U JEMOHCTPALIMOHHBIMHU JKcliepuMeHTaMu. OYeHb Ba)KHBIM SIBIISIETCS
coONIO/IeHHe TIpaBWJI TEXHUKM O€30MaCHOCTH TMpU paboTe B XUMHUYECKOU
Ja00paTOpHH.

B kadecTBE IIEHHOCTHBIX OPUEHTUPOB XHUMHUYECKOTO O0Opa3oBaHUs
BBICTYINAIOT OOBEKTHI, U3ydyaeMble B Kypce€ XMMHH, K KOTOPbIM y O0y4Yaromuxcs
(dopMupyeTcs ICHHOCTHOE OTHOIICHHE.

OcHOBY TMO3HaBaTEJIbHBIX I[EHHOCTEH COCTABIAIOT HAy4yHble 3HAHUS U
HAy4YHBIE METO/IbI IO3HAHUS.

Pa3BuTHe mo3HaBAaTENbHBIX IIEHHOCTHBIX OPHEHTALMU COJEP)KaHUsA Kypca
XUMHHU [T03BOJISIET C(HOPMUPOBATD:

* YBaXXUTEJIBbHOE OTHOIIEHHUE K CO3UIaTEIbHOM, TBOPUECKOM JEATEIbHOCTH;

* IOHUMaHHE HEOOXOAUMOCTH 3/10pOBOT0 00pa3a JKU3HU;

* HOTPEOHOCTH B 0€3yCIIOBHOM BBINOJIHEHUHU MPaBUI O€30M1aCHOTO UCOIb30BaHUS
BEIIECTB B [TOBCEHEBHOM KU3HH;

* CO3HATENbHBIN BEIOOP OyIyIIeH MpodecCuoHaIbHOM NI TEIbHOCTH.

Kypc xumum  obmagaeT  BO3MOXKHOCTAMU Uil (OPMHUPOBAHUS
KOMMYHHKATHUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTAaBJISIFOT MPOIIECC OOIIECHUS U
rpaMOTHAsI pe4b, CIOCOOCTBYIOIIHE:

* IPaBUIIBHOMY MCTIOJIB30BAHUIO XUMUYECKONU TEPMUHOJIOTHH;
* Pa3BUTHUIO MOTPEOHOCTH BECTH AHMAJIOT, BBHICITYIIMBATh MHEHHE OMIMOHEHTA,
y4acTBOBAaTh B IUCKYCCHUU;
* Pa3BUTHIO CIIOCOOHOCTH OTKPBITO BBIPAXXaTh M apryMEHTHPOBAHHO OTCTAaUBaTh
CBOIO TOUKY 3pEHHUSI.

OO011ast xapakTepUCTUKA YIEOHOTO TTPEIMETA.

B cucreme ecrecTBeHHO-Hay4HOrOo OOpa30BaHMsI XHMHS KaK Y4YCOHBIN
peaIMeT 3aHMMAaeT BaXKHOE MECTO B MO3HAHUH 3aKOHOB MPHUPOBI, (HOPMUPOBAHUN
HAay4YHOM KapTHUHBl MHpA, XHUMHUYECKOW TIpPaMOTHOCTH, HEOOXOOUMOMN is
MOBCETHEBHON KM3HU, HABHIKOB 3OPOBOTO M OE30MAaCHOTO MJis YeloBeKa H
OKpY>KaroIllel ero cpeiapl o0pas3a *KU3HHU, a TaKKe B BOCIUTAHUU KOJOTHUECKON
KyJIbTYpbI, GOpMUPOBAHUN COOCTBEHHOM MO3UIIUU 1O OTHOIIEHUIO K XUMUYECKON
nHpOpPMAIUH, TTOJTy9aeMOi U3 Pa3HBIX HCTOYHUKOB.

VYcnemHocTh M3ydeHHs y4eOHOro TpeAMeTa CBsA3aHa C  OBJIAJCHHEM
OCHOBHBIMM TIOHSATHUSIMH XHMHH, HAyYHBIMU (DaKTamMH, 3aKOHAMHU, TEOPHUSIMH,
MPUMEHEHHUEM TIOJyYEHHBIX 3HAHUI MPHU pEelICHUH MTPAKTUUYECKHUX 3a/1ad.

N3ydyenne xuMuu Ha 0a30BOM YpOBHE OpPHUEHTHUPOBAHO Ha oOecredyeHue
0011e00pa3oBaTeNbHON U 00IIEKYITYPHON MOJTOTOBKH BBIITYCKHUKOB.

Copepxxanne 0a30BOTO Kypca TO3BOJSET PACKPHITh BEAYIIHNE HACH U
OTJICNbHBIC TIOJIOKEHHUS, BAXKHBIE B II03HABATEILHOM M MHPOBO33PEHUYECKOM
OTHOIICHWHU: 3aBHCHUMOCTh CBOWMCTB BEIIECTB OT COCTaBa M CTPOCHUS;
00yCIIOBIEHHOCTh MPUMEHEHHMSI BEIIECTB MX CBOMCTBAMM; MaTEPUATLHOE €MHCTBO



HEOPraHWYEeCKUX U OPraHMYECKHUX BEIIECTB; BO3pacTarollas poJib XUMHUHU B
CO3JJaHMM HOBBIX JIEKAPCTB M MaTepUasoB, B HOKOHOMHUHU CBIpbs, OXpaHe
OKPYXarOIIEH CPEIBL.

N3yuenne npenmera «XuMus» B 4acTH (OPMHUPOBAHUSA y OOYUAIOUTUXCS
HAyYHOT'O MUPOBO33PEHUsS, OCBOCHUS OOIIECHAYYHBIX METOJOB MO3HAHUS, a TaKKe
MPAKTUYECKOTO TNPUMEHEHUS HAy4YHBIX 3HAHUM OCHOBAaHO Ha MEXKIPEIMETHBIX
CBA3SIX C MpeAMETaMu 001acTeil €CTECTBEHHBIX, MAaTEMaTUYECKUX U TYMaHUTAPHBIX
HayK.

Pe3ynbraThl 00ydeHUs 10 MpeaMeTy XUMHUSL.
[InannpyeMble IMYHOCTHBIE pe3ynbTaThl 0ocBOeHHs OOIL:
. OpUEHTAIUsl 00YUYaIOIIMXCs HA JOCTHKEHUE JTUYHOTO CYACThS, PEaTu3aluio
MO3UTUBHBIX  KU3HEHHBIX  TMEPCHEKTUB, HWHUIIMATUBHOCTh, KPEATUBHOCT,
TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY CAaMOOMPEIECICHUIO0, CIOCOOHOCTH
CTaBUTh 1IEJIU U CTPOUTD KU3HEHHBIC TIJIAHBI;

. TOTOBHOCTbh U CLIOCOOHOCTh 00€CIIEYUTh ce0€ U CBOMM OJIU3KUM JIOCTOMHYIO
’KU3HB B IIPOLIECCE CAMOCTOSITENIbHOM, TBOPUECKOW U OTBETCTBEHHOM JAESITENbHOCTH;
. TOTOBHOCTh U CIIOCOOHOCTh OOYyYarOUMXCs K OTCTaWBAHUIO JINYHOTO

JOCTOMHCTBA, COOCTBEHHOI'O MHEHUS, TOTOBHOCTh M CIIOCOOHOCThH BBIpAOATHIBAThH
COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K OOIIECTBEHHO-TTOJIUTHYECKUM COOBITUSIM
MPOIJIOTO U HACTOSALIETO HA OCHOBE OCO3HAHUS M OCMBICIICHUS UCTOPUH, TyXOBHBIX
LEHHOCTEW U TOCTUKEHHI HaIlICW CTPaHbI;

. NPUHATUHE W peanu3alusi LEHHOCTEH 310poBOro M Oe3omacHOro obpasza
KU3HH, OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY
(Ppu3nYECKOMY U IICUXOJIOTUYECKOMY 370POBbIO;

. HEMPUSTUE BPEAHBIX TPUBBIYCK: KYpPEHUs, YINOTPEOJECHUS aJIKOTOJs,
HapKOTHKOB.
. HPaBCTBEHHOE CO3HAaHWE U  I[IOBEJEHHE Ha OCHOBE  YCBOCHMS

OOLIEUEIOBEUECKUX LIEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS M IOBEACHHUS B
HOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTM U CHOCOOHOCTH BECTH JHAJIOr C JPYTUMHU
JIOAbMH, JOCTUraTh B HEM B3aUMOIOHMMAHUS, HAXOAWUTh OOLIME LEeTu U
COTPYIHHMYATH ISl UX JOCTUKEHUS;

. CIIOCOOHOCTB K COMEPEKUBAHUIO U (DOPMUPOBAHKE MMOZUTUBHOTO OTHOIICHHS
K JIFOJSM, B TOM YHUCJE K JIMI[AM C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3I0POBbS U
MHBaIMJaM; OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUIEHHE K
(U3HUECKOMY U MCUXOJIOTHYECKOMY 3/I0POBBIO IPYTUX JIIOJIEH, YMEHUE OKAa3bIBaTh
NEPBYIO MOMOIIb;

. (dopMupOBaHUE BBHIPAKEHHOW B MOBEIEHUU HPABCTBEHHOW MO3UIUHU, B TOM
YHClie CIIOCOOHOCTH K CO3HATENIbHOMY BBIOOPY 100pa, HPABCTBEHHOT'O CO3HAHUS U
MOBE/ICHUS HA OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX IEHHOCTEH W HPAaBCTBEHHBIX
9YyBCTB (4€CTH, J10JIra, CIIPaBEAJIMBOCTH, MUJIOCEPAUS U IPYKETIO0US);

. pa3BUTHE KOMIIETEHIIM COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMU
MJIQJIIET0 BO3pAacTa, B3pOCIBIMH B 00pa3oBaTENbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeI0BATENbCKOM, MPOEKTHON U IPYTUX BUAAX JEATEIbHOCTH.

. MHPOBO33pPEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH, 3HAYUMOCTH HAYKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPYECTBY,



BJIaJICHUE JOCTOBEPHOU MH(POpPMALIMEN O MEePEeOBBIX JOCTHKEHUSIX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpA U OOIIECTBA;

. TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO,
Ha TMPOTSHKEHUU BCEH OJKU3HU; CO3HATEIBHOE OTHOIIEHHWE K HEMPEPhHIBHOMY
00pa30BaHMIO KAaK YCJIOBHIO YCHEIIHOW MPO(GECCHOHAIBHOW U OOIIECTBEHHOM
NEeSITEBHOCTH;

. DKOJIOTHYECKasi KyJlbTypa, OepexHOoe OTHOIIEHHUS K PpOJHOM 3emlle,
MpUPOAHBIM OorarcTBam Poccum W MuUpa; TOHUMAaHHWE BIIMSHHUS COIHMAIBHO-
SKOHOMHUYECKUX TIPOIECCOB HA COCTOSHHUE TPUPOTHON M COIMAIBHON CpPEIbl,
OTBETCTBEHHOCTh 3a COCTOSIHUE TMPUPOIHBIX PECypCcOB; YMEHHS W HaBBIKH
Pa3yMHOTO TPHUPOJOTONB30BaHMSA, HETEPIMMOE OTHOIICHHE K JICHCTBUSM,
MPUHOCSIIAM BpeJl JKOJOTHUW;, NTPHOOPETCHHE ONBITa AKOJIOTO-HAIPaBICHHOM
NEeSITEBHOCTH;

. ACTETUYECKOE OTHOIICHHS K MHpPY, TOTOBHOCTh K O3CTETHUYECKOMY
00yCcTpOiCTBY COOCTBEHHOTO OBITA.

. OCO3HAHHBIA BBIOOP Oyayiiel mpodeccuu Kak MmyTh U CIOCO0 peann3aluu
COOCTBEHHBIX )KM3HEHHBIX TJIAHOB;

. TOTOBHOCTh OOYYarOIIMXCA K TPYIOBOM MpodecCHOHATBLHON NeATeTbHOCTH
Kak K BO3MOXXHOCTHM Yy4YacTHsi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIICHAIIMOHATIBHBIX MPOOJIEM;

. MOTPEOHOCTh TPYAUTHCS, YBOKECHHE K TPYAy W JIIOISAM TPYHa, TPYIOBHIM
JTOCTIKCHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K
Pa3HBIM BHJIaM TPYIOBOU EITEIHHOCTH;

. TOTOBHOCTh K CaMOOOCITY»KHMBaHUIO, BKJIIOYasi OOYyUYEHHE W BBIMOJHECHUE
JIOMAITHUX 00SA3aHHOCTEM.

[Tnanupyemblie MeTanpeamMeTHbie pe3ynbratsl ocBoeHus OOIT:

PerynartuBHbie yHUBEpCaATbHBIC YUeOHbIE NEUCTBUS
BrinyckHUK HayuuTcs:

® CaMOCTOATCIIbHO OIIPCACIIATL LCJIM, 3aaBaTb IMApPaMCTpbl U KPUTCPHUU, IIO
KOTOPBIM MOXHO OIIPEACTINTD, UTO LECJIb JOCTUTHYTA,
® OLICHHUBAaTh BO3MOXKHBIC IIOCICACTBHUA JOCTHXKCHHA MMOCTaBJICHHOMN Oocjan B

JESITeIbHOCTH, COOCTBEHHOM JKU3HU M KHU3HU OKPYKAIOLIUX JIFO/IeH, OCHOBBIBASCH
Ha COOOPaKEHUSIX STUKH U MOPAJIH;

. CTaBUTh MU (QOpMYyJIHpPOBaTH COOCTBEHHBIE 3a7aud B 00pa3zoBaTeIbHOU
JESTEIbHOCTH Y )KU3HCHHBIX CUTYAIIHsX;

. OIICHMBATh PECYpPChl, B TOM YHCJIE BpeMs M Ipyrue HemaTepualbHbBIC
pecypchl, HEOOXOAUMBIE JIJISl TOCTHKEHUS TTOCTAaBJICHHOM 11eJIH;

. BbIOMpATh MyTh JOCTHMKEHUS LIETH, IUIAHUPOBATh PEIIEHUE MOCTaBIEHHBIX
3aJ1a4, ONTUMU3HUPYS MaTepUalIbHbIE U HeMaTepuaibHbIE 3aTPATHI;

. OpraHu30BbIBaTh JA()QPEKTUBHBIA TOUCK PECYPCOB, HEOOXOMAMMBIX IS
JOCTHKECHHSI TIOCTaBICHHOM 1IeTH;

. COTIOCTABJIATH TOJYYCHHBI pe3yabTaT JEATEIBHOCTH C IOCTAaBJICHHOM

3apaHeC LCJIbIO.



[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUE€OHbIE IEHCTBUS

BbIlyCKHUK HAYy4YUTCS:

. UCKAaTh W HAaXOJIUTh 00OOIIEHHBIE CIIOCOOBI pelieHus 3a1ad, B TOM YHUCIIE,
OCYIIIECTBIISATh Pa3BEPHYTHIM WH(GOPMAIIMOHHBIN MMOMCK M CTaBUTh HA €r0 OCHOBE
HOBbIC (yueOHbIC U TTO3HABATEIbHBIC) 3a/1a4H;

. KPUTUYECKA OIEHWBATh M WHTEPIPETUPOBATh HHOOPMAIMIO C Pa3HBIX
MO3UIINNA, pACIO3HaBaTh W (UKCUPOBATH MPOTHBOPEUYUS B HH(POPMAIMOHHBIX
UCTOYHHUKAX;

. UCIIOJIb30BaTh  PA3IMUHBIE  MOJICIbHO-CXEMAaTUYECKUE CpeacTBa s
IIPEICTAaBIICHUS CYIIECTBEHHBIX CBSI3€il M OTHOILIEHUM, a TaKXe MPOTHUBOPEUHH,
BBISIBJICHHBIX B MH(POPMAIMOHHBIX UICTOYHUKAX;

. HAXOJIUTh U IPUBOJIUTH KPUTHUECKUE APTYMEHTHI B OTHOLICHUU JEHCTBUMA U
CY>KJIEHUM IPYTOro; CIIOKOWHO U pa3yMHO OTHOCUTHCA K KPUTUUECKUM 3aMEUaHUSIM
B OTHOIIEHWHW COOCTBEHHOTO CYKJICHHS, pacCMaTpuBaTh HUX KaK pecypc
COOCTBEHHOT'O Pa3BUTHS;

. BBIXOJUTh 32  paMKd  y4eOHOrOo  mpeaMeTra ©  OCYIICCTBIISTH
1[eJICHANPABJICHHBIM MOUCK BO3MOXKHOCTEU ISl IIMPOKOTO MEPEHOCa CPEACTB U
CIIOCOOOB JICHCTBHS;

. BBICTpPAaWBaTh WHIUBUAYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS
OTPaHUYCHHS CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC OTPAaHUICHMUS;

. MEHSATb U yJIEPKUBATH Pa3HbIC MO3UIIMH B IO3HABATEIBHOU JEATEIHHOCTH.
KoMMmyHUKaTHBHBIE YHUBEpCaIbHbIE YUEOHbBIC JEHCTBUS

BrITyCKHHUK HAYyYUTCS:

. OCYIIECTBIIATH JICIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO
B3pOCIBIMU (KaK BHYTPU 00pa30BaTEIbHON OpraHU3alliy, TaK U 3a €€ MpeIesiaMu),
noa0upaTh MAapTHEPOB IJsl JIEJIOBOM KOMMYHHMKAIMU HMCXOAS U3 COOOpaKeHUMU
PE3yNbTATUBHOCTH B3aUMOJICHCTBUSA, & HE TUYHBIX CUMIIATHI;

. IPU OCYIIECTBIECHUU TPYNIOBON pabOThl ObITh KaK PYKOBOJUTENIEM, TaK U
YJICHOM KOMaHJIbl B Pa3HBIX POJISAX (TeHepaTop HACH, KPUTHUK, HCTIOIHUTEb,
BBICTYIAIOMIN, SKCHEPT U T.1.);

. KOOPJMHUPOBATH U BHITIOIHATE PA00TY B YCIIOBUSAX PEaTbHOTO, BUPTYAILHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

. pa3BepHYTO, JIOTHYHO U TOYHO WM3JaraTb CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX M MHUCHbMEHHBIX ) SI3bIKOBBIX CPEJ/ICTB;

. pacrno3HaBaTh KOH()IMKTOTEHHBIE CUTYAIIUU U TIPE0TBpAIaTh KOHMIUKTHI 10
WX aKTUBHOU (hasbl, BRICTPAUBATH JIEJIOBYIO U 00pa30BaTEIbHYI0O KOMMYHUKAITHIO,
n30erast JTMIHOCTHBIX OIEHOYHBIX CYXKICHHIA.

[IpeameTHBIC pe3yIbTaThl.

B pesynbraTe uzydenus yueOHOTo mpeaMera « XUMHEs Ha YPOBHE CPETHETO 00IIero
00pa3oBaHUs:

BrimmyckHuk Ha 6230BOM YPOBHE HAYUYUTCS:

. pacKpbIBaTh Ha MpUMEpax poJib XUMUHU B (POPMUPOBAHUN COBPEMEHHOU
HAay4YHOW KapTUHBI MUPA U B IPAKTHUECKOMN JESITEIBHOCTH YEIOBEKA;
. JEMOHCTPUPOBATh HA MPUMEPAX B3AMMOCBA3b MEXKIY XUMUEU U JPYTUMU

CCTCCTBCHHBIMHU HAYKAMM,



. PACKpBIBaTh HA MPUMEPAX MOJIOKEHUSI TEOPUH XMMUUECKOTO CTpoeHus1 A.M.
bytneposa;

. noHuMath ¢puznueckuit cmbica [lepuoauueckoro 3akona J[.M. Menneneesa u
Ha €ro OCHOBE OOBICHAITH 3aBUCHUMOCTHL CBOHCTB XHUMHYECKHX DJIEMEHTOB H
00pa30BaHHBIX MU BEILIECTB OT 3JEKTPOHHOTO CTPOEHUS aTOMOB;

. OOBSCHATh TPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIUX
MIPEICTABJIICHUI 00 X COCTaBE U CTPOCHUH;

. MIPUMEHATH ITpaBUJia CUCTEMATUUECKOU MEKIyHAPOJHON HOMEHKIIATYPhI KakK
CpeACTBa pa3IuyueHUs U UICHTU(UKAIIMN BEIIECTB 10 UX COCTaBY U CTPOCHUIO;

. COCTaBJIATh MOJICKYJIIPHBIE W CTPYKTYpHbIE (OPMYJIBI OPTaHUYECKUX
BEILIECTB KaK HOocUTeNed MHGOpPMAIlUU O CTPOSHHUU BEIIECTBA, €r0 CBOMCTBAX M
MPUHAICKHOCTH K OMPEACICHHOMY KJIacCy COCIUHEHUN;

. XapaKTEepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTABY, CTPOCHUIO H
CBOMCTBaM, YCTaHABIMBaTh NPUYMHHO-CIICICTBEHHBIE CBS3U MEXIY JTaHHBIMU
XapaKTepUCTUKAMH BEIIECTBA;

. MPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIUNA, PACKPHIBAIOIIUX XapaKTEPHbIC
CBOMCTBA TUITUYHBIX MPEICTABUTENCH KJIACCOB OPraHUYECKUX BEIIECTB C IETbI0 X
UJeHTUPUKAIUY U OOBICHEHUS 00JIaCTH MIPUMEHEHHUSI;

. MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIINIl HA OCHOBE
3HAHWM O TUIAX XUMUYECKON CBA3U B MOJIEKYJIAX PEAreHTOB U UX PEAKIMOHHOU
CITOCOOHOCTH;

° HCIIOJIB30BAaTh 3HAHHA O COCTABC, CTPOCHHH H XHUMHYCCKHX CBOMCTBaxX
BCIICCTB AJIsA 0e30macHOro IIPUMCHCHHUA B HpaKTI/I‘IGCKOﬁ ACATCIIBHOCTH,
° IIPUBOAUTD IMPUMCPLI IIPAKTHYCCKOI'O HCIIOJIB30BaHUA IIPpOAYKTOB

nepepaboTku He)TU U TPUPOTHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COCIMHEHHM
(moNMATHIIEHA, CHHTETHYECKOTO KayuyKa, alleTaTHOI'O BOJIOKHA);

. MPOBOJIUTH OIBITHI [0 PACTIO3HABAHUIO OPraHUYECKUX BEIIECTB: TJIUIIEPUHA,
YKCYCHOM KHUCJIOTBI, HEMPEACTbHBIX MXUPOB, TJIOKO3bI, Kpaxmaja, OEJKOB — B
COCTaB€ MUIIEBBIX MPOAYKTOB U KOCMETHUECKUX CPECTB;

. BJIQJICTh MpaBWIAMH M TMpUEeMaMU O€30MacHOM paboThl ¢ XUMHUYECKUMU
BELIECTBAMHU U J1a0OPaTOPHBIM 000PYIOBAHHUEM;
. YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUH U CMEIICHUS

XUMHUUYCCKOI'0 pPaBHOBCCHUA OT PaA3JIUMYHBIX (1)aKTOpOB C NICJIbIO OIIPCACICHUA
OIITUMAJIBHBIX YCJ'IOBI/Iﬁ IMPOTCKAaHUA XUMHYCCKHUX ITPOLICCCOB;

. IIPUBOJAUTH ITPUMEPBI TUAPOJIN3A COJIEH B IIOBCEAHEBHOM KU3HU YETIOBEKA;

. MPUBOJUTH TPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PpPEAKIUHd B
MIPUPOJE, TPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEIECATEIbHOCTH OPTraHU3MOB;

. NPUBOJUTH TIPUMEPHl XUMHUYECKUX PEaKIUi, PaCKpBHIBAIOIIUX 0OIIne
XMMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB;

. MIPOBOJIUTH PacyeThl HA HAXOXKACHUE MOJIEKYJISIPHOM (pOopMyIIbI yrieBogopoaa

10 IPOJYKTaM CTOPAHUSI U MO €r0 OTHOCUTEIHHOU TIIOTHOCTH U MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOASIIMX B €r0 COCTaB;

. BJIAJETh NpaBUIaMH O€30MacHOr0 OOpalleHHUs C €AKUMH, TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMU OBITOBON XUMUHU;



. OCYILIECTBIATh IIOMCK XHMHYECKOW HMH(OpPMAMM 10  Ha3BaHUSAM,
uaeHTH(OUKATOPaM, CTPYKTYPHBIM (OpMYyJiaM BEIIECTB;
. KPUTHYCCKH OICHUBATh M HHTEPIPETUPOBATH XMMHUSCKYIO WH(OPMAIIHIO,
COJICPIKAIIYIOCSI B COOOIICHHUSX CPEJACTB MaccoBOW WH(MOpMAaIWU, pecypcax
WHuTepHeTa, HAyIHO-TIOMYJIIPHBIX CTaThsIX C TOYKH 3PCHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IIEJIAX BBISBJICHUS OIMUOOYHBIX CYXJICHUH H (HOPMHPOBAHHS
COOCTBEHHOM MO3HINH;
. IPEACTABIATh MyTH PEHICHUS TIJI00albHBIX IPO0JEeM, CTOSIIHUX IEpes
YEJIOBEYECTBOM: JKOJIOTHUECKHX, DHEPIreTHUECKUX, CHIPHCBBIX, U POJb XHMHH B
PEIICHUHN YTHX IIPOOJIEM.

BbIycKHHK Ha 0a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTD HAYYUThCS:

° HIUTIOCTPUPOBATh HA INPUMCPAX CTAHOBJIICHHC W 3BOJIFOITHUIO OpFaHH‘{EECKOﬁ
XUMHH KaK HAYKHU Ha PA3JIMYHBIX HCTOPUYICCKHUX JTAIlaX €C PA3BUTHA,
° HCIIOJIB30BATh MCTOAbI HAYUYHOI'O ITO3HAHHA ITPHU BBIIIOJIHCHHU IIPOCKTOB U

y4eOHO-HUCCIIEIOBATEIbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB, CTOCOOOB MOTYYEHUS U
pacrio3HaBaHMsI OPraHUYECKUX BELIECTB;

. OOBSICHATH TPUPOLY U CIOCOOBI 00pa30BaHUSI XUMHUYECKOW CBSI3U:
KOBAJICHTHOU (TOJIAPHOM, HETOISIPHO ), HOHHOU, METAINTMYECKOU, BOJIOPOTHON — C
LEJIBIO OMPEICTICHUS] XUMUYECKOM aKTUBHOCTHU BEIIIECTB;

. YCTAHABJIMBATh TEHETUYECKYIO CBS3b MEXKIY KJIacCaMH OpPraHHYECKUX
BEIIECTB JUIi OOOCHOBaHUS MPUHIMIUAIBLHON BO3MOXXHOCTH  TOJYYEHUS
OpraHUYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS,

. YCTaHABJIMBAaTh B3aUMOCBSI3U MEXIy (QakTamMyd W TEOpUEH, NPUYUMHOU U
CJIEICTBHEM TMPU aHATIN3€ MPOOJEMHBIX CUTYallMil 1 0OOCHOBAHUM NMPUHUMAEMBIX
PEIIEHNI HA OCHOBE XMMUYECKUX 3HAHUM.

OcHoBHoe cozepskanue kypca xumun 10-11 kiace.
ba3oBbIi1 ypOBEHB
OCHOBBI OpraHUYECKON XUMUHU

[TosiBneHne © pa3BUTHE OPraHUYECKOM XUMHMHM Kak Hayku. IIpegmer
OpPraHUYEeCKOM XHUMHUU. MecTo M 3HaueHUuEe OpPraHUuYeCKOW XUMHH B CHCTEME
€CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK IMOPANOK COCAUMHEHHUS aTOMOB B MOJIEKYJIE
COIJIACHO MX BAIECHTHOCTH. OCHOBHBIE TTOJI0KEHUS TEOPUU XUMHYECKOTO CTPOCHHUS
opranuyeckux coeguHeHuii A.M. byTtiepoBa. YriepoaHblii CKEIET OpraHunYECKO
MOJIeKyJbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
XMMHUYECKOTO CTpoeHus MoJiekyn. MWM3omepuss u  wuzomepbl. llonarue o
dbyHkMoHanpHOM  rpymnme.  [IpuHmmMmBl  KIacCH(pUKAIMM  OPTaHHYECKUX
coequHeHui. CucTemaThyeckass MEXAyHapoJHas HOMEHKJIAaTypa W MPUHIIUIIBI
00pa3oBaHUs Ha3BaHUN OPraHUYCCKUX COCTMHCHUM.

Ankanbel. CTpoeHUE MOJIEKYJIbl MeTaHa. [ OMOJIOTMUECKUU pAll aJKaHOB.
I'omonorn. Homenknatypa. M3oMepus yriaepoJHOro CKelleTa. 3aKOHOMEPHOCTH
U3MeHEeHUsl (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpe METaHa U
ATaHa): PEaKIUM 3aMelleHus (TaJoTeHUPOBaHuE), JErUAPUPOBAHUS KaK CIIOCOOBI



NOJIyYEHMs] BOKHEHIIUX COCIMHEHUHA B OpPraHMYECKOM CHHTe3€. ['opeHue meraHa
KaK OJMH M3 OCHOBHBIX HCTOYHMKOB TEIUIA B IPOMBILIIEHHOCTH M OBITY.
Haxoxnenue B mpupone u mpuMeHeHue ankaHoB. [[IoHsITHE 0 NUKIoAIKaHaX.

Anxenbl. CTpoeHHE MOJIEKYJbl 3THJIEHA. ['OMOJOrMYecKkuil psll aJKeHOB.
Homenkiatypa. M3oMmepust yriiepogHoOro CKejaeTa U IOJIOKEHUS! KPaTHOM CBSA3U B
MoJieKyJie. XUMUYECKHE CBOMCTBA (HA MPUMEPE ITUIICHA): PEaKUH IPUCOEIUHEHUS
(raoreHupoBaHUe, TUIPUPOBAHHE, THUApPATALUs, THAPOTaIOreHUPOBAHHUE) Kak
crocod mnoiydeHus: (YHKIUMOHAIBHBIX IPOU3BOJHBIX YIJIIEBOJOPOAOB, T'OPEHHUS.
[Tonmumepuszanuss STWIEHA KaK OCHOBHOE HANpPABJICHHE €r0 MCIOJIb30BaHUS.
[TonuaTHiIeH Kak KPYNHOTOHH@KHBIM NPOAYKT XUMHUYECKOTO IPOU3BOICTBA.
[Iprumenenue sTumeHa.

Anxaguensl 1 kayuykd. [loHaTre 00 ankagueHax Kak yrieBo1opoaax ¢ IByMs
JTBOWHBIMHU CBsi3siMH. [lomumepw3anus auBuHMIA (OyramueHa-1,3) kak crocoo
MOJIyYeHHUs] CHHTETHUYECKOro Kaydyka. HaTypanbHbIl U CUHTETUYECKUN Kay4dyKU.
Bynkanusanus kaydyka. Pesuna. [Ipumenenne kaydyka U pe3vHBI.

Anxkunbl. CTpoeHHE MOJIEKYIBI AllETUIEHA. | OMOJIOTHYECKUI PSI aJTKUHOB.
Homenkiatypa. M3oMepust yriiepoaHOro CKejaeTa U MOJIOKEHUS! KPaTHOM CBS3U B
MoJieKyse. XHUMHYECKHEe CBOMCTBAa (Ha TpUMEpEe aleTWIeHa): peaKIuH
IPUCOETUHEHHUS (ranoreHUpoBaHUE, TUJIPUPOBAHHUE, ruaparanus,
T'HJIPOTAJIOr€HUPOBAHKE) KaK CIIOCO0 MOJYUYEHUS! TOJUMEPOB U JIPYTUX IOJIE3HBIX
MPOJYKTOB. ['OpeHue aleTuiieHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHH
JUTSL CBapKU U pe3Ku MeTauioB. [IpumeHenue aneTuiexa.

Apenbl. beH3051 Kak NpencTaBUTENb apOMATHYECKHX YTIIEBOAOPOJIOB.
Crpoenne MoJekynbl OeH3ona. XHMHUYECKHE CBOMCTBA: pPEAKLIUU 3aMEILECHUS
(ramoreHUpoBaHUE) Kak CHOCOO TMOJYyYEHHUS XUMHUYECKHUX CPEICTB 3allUThI
pacTeHul, NpUcoeIUHEHHs (TUAPUPOBAHUE) KaK J0KAa3aTEIbCTBO HEMPEIEIbHOIO
xapaktepa 0enzona. Peakuus ropenus. [Ipumenenue 6eH3omna.

Crnuptsl. Knaccudukanusi, HOMEHKJIaTypa, U30MepHs CIUPTOB. MeTaHou U
ATAHOJI KAaK IPEICTABUTENIN MPEACIBbHBIX OJHOATOMHBIX CHUPTOB. XHWMHUYECKHUE
CBOMCTBa (Ha MpuUMEpe METAHOJIa U 3TaHOJIa): B3aUMOJEICTBHE C HATpUEM Kak
croco0 yCTaHOBJICHUS HAJIMYUS THAPOKCOTPYIIIBI, pEaKIIUs C FaIor€HOBOIOPOIaMHU
KaK CIOCO0 TMOJIy4eHHs pAacTBOpHUTENEH, Aeruaparanus Kak Crnoco0 MOJydeHHUs
sTHieHa. Peakuus ropeHus: COUpThl Kak TOIUIMBO. lIpumeHeHue meTaHosa |
staHosna. U3NONOTrNYECKOe IEHCTBUE METAHOJIA U OTAHOJIA HA OPraHU3M YEJIOBEKa.
OTUTNIEHTIIUKONIb U TJIMLEPUH KakK MPEJCTABUTENM MNPEAeIbHbIX MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiiysi HA MHOTOATOMHBIE CIIUPTHI U €€ TPUMEHEHUE /115
pacno3HaBaHMs TJIMLEPUHA B COCTaBe KOCMETHMYECKUX cpenctB. lIpakTuueckoe
NPUMEHEHUE STUIICHTJIUKOJIA U TJIULEPUHA.

®enon. CtpoeHune MoJeKyabl (eHosa. B3anmHOE BIMSHUE aTOMOB B
Mosiekyne (eHonma. XUMHUYECKHE CBOWCTBA: B3aMMOJCHCTBHE C HATPHEM,
TUAPOKCUIOM HaTpus, OpoMoM. [Ipumenenne genona.

Anpnerunasl. Metanans (popmanbaerun) ¥ dTaHab (aleTaIbACTHII) Kak
MPEACTABUTENN  TPEAENbHBIX  albAETruAoB. KadecTBEHHblE  peakuud Ha
KapOOHWJIbHYIO Tpynmy (peakuusi «cepeOpsHOro 3epKajia», B3auMOJCHCTBHE C
rugpokcuaom meau (I1) u ux mpuMeHeHue 111 OOHAPYKEHHS MPEISTbHBIX



aNbJECTUI0OB B IPOMBIIIICHHBIX CTOYHBIX BOJAX. TOKCHYHOCTH aJIBJAETHIOB.
[Tpumenenue popManbaeruia U aleTaabAeruia.

Kap6oHoBBIE KUCTOTHL. YKCYCHAsl KUCJIOTa KaK MPEAICTaBUTENb PEICIbHbBIX
OJTHOOCHOBHBIX KAapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBa (Ha MpUMEpe
YKCYCHOM KHCJIOTBI): PEaKIMU C METaJUIAMH, OCHOBHBIMH OKCHUJAAMH, OCHOBaHUSAMHU
Y COJISIMU KakK IOATBEPKIACHNUE CXOACTBA C HEOPTAHUYECKUMH KHUCIIOTaMu. Peakums
sTepudUKaIMK KaK croco0 MOTyYeHHsI CIOKHBIX 2QupoB. [IpuMenenne ykcycHou
kucaotel. [IpencraBiaenne o BICHINX KapOOHOBBIX KUCIIOTAX.

CrnosxHble 3¢upsbl 1 xupbl. Cl0xkKHBIE 3PUPBI KAK TPOIYKTHI B3aUMOAECHCTBUSA
KapOOHOBBIX KUCJIOT cO cnupTaMu. lIprMeHeHue CcliokHbIX 3(UpOB B MULIEBONU U
nap(roMepHON NPOMBIIIIEHHOCTU. JKUpBl Kak ClIOXHBIE 3(UpBl TIUIEpUHA U
BBICIIUX KapOOHOBBIX KHUCIOT. PacTUTENnbHBIE U JKUBOTHBIE MHUPBI, UX COCTAB.
PacriozHaBaHMe paCTUTEIBHBIX )KUPOB HA OCHOBAaHUU UX HEIIPEACIBHOTO XapakTepa.
[Ipumenenue xupoB. ['Waponn3 WAM  OMBUIEHHE JKHPOB Kak CIOCO0
MIPOMBILIUIEHHOTO MOJIYYEHUS COJIEN BBICIIMX KAPOOHOBBIX KUCIOT. MBLIA KaK COIH
BBICHIMX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIIA.

Yraesoasl. Kiaccudukanus yrieBoioB. HaxoxaeHue yrieBo0B B IPUPOJIE.
I'moko3a kak ampaermpocnupT. bpoxkenne rmroko3el. Caxaposa. ['maponus
caxapo3bl. KpaxMan v nesmirono3a Kak OMOJIOTMYECKHE MOJIMMEPbl. XUMHUYECKUE
CBOMCTBa KpaxmaJia U LEJUTI0JI03bI (THIPOIN3, KAYECTBEHHAs PEAKIUs C HOAOM Ha
Kpaxmajl U €€ IPUMEHEHHUE Uil OOHapyKEHUs KpaxMmaya B IPOAYKTaxX MUTAHMS).
[Ipumenenue u Ouonoruueckas poiib yriaeBoJoB. [IoHsTue 00 HCKYyCCTBEHHBIX
BOJIOKHAaX Ha IPUMEPE alleTaTHOTO BOJIOKHA.

Nnentuduxanus opraHn4ecKux COeAMHEHUN. ['eHeTndeckast CBSI3b MEXAY
KJIaCCaMU  OPraHWYECKHX COCAUHEHUM. THulbl XMMHAYECKUX pPEaKuul B
OPraHUYECKON XUMMUHU.

AMUHOKUCIOTH U Oenku. COoCcTaB U HOMEHKJATypa. AMHUHOKHUCIIOTHI Kak
amporepHble opranudeckue coeauHeHus. llentunnHas cBa3b. buosornueckoe
3HAYEHHUE O-aMHUHOKHUCIOT. OO0JacTM MNpUMEHEHUs aMUHOKUCIOT. benkum kak
npupoaHbie OnonosmMepsl. CocTaB U CTpoeHUE OeNKOB. XUMHUYECKUE CBOMCTBA
OeNKoB: ruaponu3, JjAeHarypauus. OOHapyxeHHe O€JIKOB MpH  MOMOIIU
KaueCTBEHHbIX (IBETHBIX) peakuuil. IIpeBpaiieHnus OEIKOB MUK B OpPraHU3ME.
buonornueckue QpyHKIMU OEITKOB.

TeopeTnueckrue OCHOBBI XUMUHU

Crpoenue BemectBa. COBpeMEHHAsI MOJENb CTPOCHUS aTOMa. DJIEKTPOHHAS
KoHpurypaust aroma. OCHOBHOE M BO30YXKJCHHBIE COCTOSIHHUS aTOMOB.
Knaccudukanms XUMHYECKHX 3JIEMEHTOB (S-, P-, d-amementsr). OcoOeHHOCTH
CTPOCHHUS SHEPTETHICCKUX YPOBHEW atoMoB d-31emeHToB. [lepuoauueckas cucrema
xumuueckux diemeHToB .. MenneneeBa. @usndeckuii cmbica [lepuoanyeckoro
3akoHa /[[.1I. MenneneeBa. IlpuumHbl U 3aKOHOMEPHOCTM HM3MEHEHUS CBOMCTB
AJIEMEHTOB M MX COEIMHEHUM M0 NMEepUoAaM W rpynmnam. DJIEKTPOHHAs MpUpOJa
XUMHAYECKON CBSI3U. OJEKTPOOTPULIATENIBHOCTh. BHIbI XMMHYECKOH CBA3M
(koBajeHTHasi, MOHHAs, MeETaJIMYecKas, BOJOPOAHAas) M MEXaHU3MbI €€
oOpazoBanus. Kpucramnmmueckue u aMmop@Hbie BeliecTBa. TUIBI KPUCTATIMYECKUX
penieToK (aToMHasi, MOJIEKYJIApHasi, HOHHAsI, METaNInYecKasi). 3aBUCUMOCTb



(¢u3HUeCcKMX CBOWMCTB BEIIECTBA OT THUMA KPUCTAINIMYECKON pemieTku. [IpuuuHb
MHOT000pa3usi BEIIECTB.

XuMUYEeCKUe peakinu. ['OMOreHHbIe U TeTeporeHHble peakiuu. CKOpoCcTh
peakiuu, €€ 3aBHCHMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJBI pPEarupyIOMUX
BEIIECTB, KOHUCHTPAIMA PEArupyrolnX BEMIECTB, TEMIEPATypPhl, ILIOMIAIN
PEAKIMOHHOM MOBEPXHOCTH, HAJIW4YMS Kartaim3aropa. Ponp Karaiu3aTopoB B
MPUPOJIE€ U MPOMBIIUIEHHOM Ipou3BojIcTBE. OOPAaTUMOCTh peakinil. XuMUYeCcKoe
PaBHOBECHE U €r0 CMEIICHUE MO ACHCTBUEM Pa3IUYHBIX (PaKTOPOB (KOHIEHTPAIIUS
pEareHToB WIM NPOAYKTOB pEaKlvd, [aBleHWE, TeMIlepaTypa) JUisl CO3JdaHus
ONTUMAJIbHBIX YCIIOBHM MIPOTEKAaHHUS XHUMHUYECKMX MpoueccoB. JlucnepcHsie
cucteMsl. [lonstue o komwtonaax (3omu, reau). Mctunubsie pactBopsl. Peakiuu B
pacTtBopax 3JIeKTpoJauToB. pH pacTBopa Kak mNOKa3aTeab KHUCIOTHOCTU CPEBL.
['unponus coneii. 3HaueHue TUAPOIN3a B OMOJIOTUUECKUX OOMEHHBIX MPOIECccaXx.
OKUCIIUTENBHO-BOCCTAHOBUTENBHBIC PEAKIMU B MPUPOAE, IMPOU3BOJACTBEHHBIX
nporneccax 51 KA3HEICATEIIbHOCTH OpPraHu3MOB. OkucnutenbHO-
BOCCTAHOBHTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB TJIABHBIX U MOOOYHBIX
noArpyni (MeJib, KeJie30) U HEMETAJIJIOB: BOJIOPO/Ia, KUCIOPOa, TAJIOTEHOB, CEPHI,
azota, (ocdopa, yriepoaa, kpemHus. Koppo3uss MeTaysioB: BHIBI KOPPO3HH,
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UHU. DJIEKTPOJIU3 PACTBOPOB U PACILIIABOB.
[IpumeHeHue 3IeKTPOIIN3a B IPOMBIIIIEHHOCTH.

XUMHS U KU3Hb

Hayuynbie wmeToabpl T103HaHUA B XUMHHU. VICTOUHMKA XUMHYECKOM
unpopmaruu. I[louck wuHpOpManmuu 1O HaA3BaHWIM, HJCHTU(PHUKATOpAM,
CTPYKTYpHBIM (popMysiam. MojenrpoBaHue XMMHUYECKUX MPOIECCOB U SIBJICHUH,
XUMUYECKUHN aHAIIM3 U CUHTE3 KaK METO/Ibl HAYYHOTO MO3HAHUS.

Xumust u 370poBbe. JlekapcTBa, ¢EepMEHTBI, BHUTAMHHBI, TOPMOHBI,
MUHEpaJIbHBbIE BOJBI. [IpoOseMbl, CBSI3aHHBICE C MPUMEHEHHEM JIEKApCTBEHHBIX
npenapatoB. Bpeanbie MpUBBIYKY U (PAKTOPHI, pa3pyliaroniue 310poBbe (KypeHue,
ynoTpeOJieHHe ajkoroyisi, HapkomaHwus). ParnuonanbHoe mnutanHue. IlumieBbie
n00aBku. OCHOBBI NUILIEBON XUMHU.

XuMUs B TIOBCEAHEBHOM XHU3HU. Moromue u yuctsnme cpeactsa. Cpencraa
O0pBOBI C OBITOBEIMU HACEKOMBIMU: PEMEIUICHThI, MHCEKTULIUIbI. CpeaCcTBa TUYHOM
TUTUEHbl U KocMmeTuku. I[lpaBuia Ge3omacHOM pabOThl C €IKUMH, TOPIOUYUMHU U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMU OBITOBON XUMUHU.

XHUMUS U CEIIbCKOE X035IHCTBO. MUHEpaabHbIe B OPTaHUYECKUE YI00PEHUS.
CpencTBa 3alUThI pAaCTCHUIA.

Xumus u sHepretuka. [Ipupoansie HCTOYHUKH yrieBo1opoAoB. [IpupoaHbii
Y TIOMYTHBIN HE(PTIHOW raspl, X COCTaB U UcMoyb3oBaHue. CoctaB HEDTH U €e
nepepadotka. Hedrenponykrel. OxranoBoe uncio 0eH3nHa. OxpaHa OKpyKaroIie
cpenbl npu  HedremepepabOTKe U TPAHCHIOPTUPOBKE  HE(PTENPOAYKTOB.
AJIbTEpHATUBHBIC UCTOYHUKHU YHEPTHUHU.

Xumust B cTrpoutenbcTBe. Llement. beron. Ilogbop onTumanbHBIX
CTPOUTEJIbHBIX MAaTEPUATIOB B IPAKTUUECKOUN AEATEIILHOCTH YETIOBEKA.



XHUMUS U DKOJOTHS. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpPeAbl U €ro
nocnenctud. Oxpana ruapocdepsl, MouBbl, atMocdepsl, (iaopbl U (ayHbl OT
XUMHYECKOTO 3arpsA3HEHNUS.

Turmel pacueTHbIX 3a/1a4:

Haxoxnenue MonekynsipHo (opMyJibl OpraHMYecKOro BEIIeCTBa IO €ro
IJIOTHOCTH M MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOISIIMX B €r0 COCTaB, WIH IO
IPOJIYKTaM CrOpPaHHUs.

PacueTsl MaccoBoO# 1011 (MacChl) XUMHUYECKOTO COSTMHEHUS B CMECH.

Pacuetsl maccel (00bEMa, KOJTMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, ECIIH
OJTHO M3 BEIIECTB JJAaHO B U30BITKE (MMEET MPUMECH).

Pacuersl mMaccoBoid miau OOBEMHOM JOJM BBIXOJA NPOAYKTa PEaKUUUd OT
TEOPETUYECKU BO3MOKHOTO.

Pacuetsl TeroBoro a3 dexra peakuu.

Pacuetbl 00beMHBIX OTHOIIICHUH Ta30B MPU XUMUYECKUX PEAKITUSX.

Pacuetrsl macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, ECIH
OJIHO M3 BEUIECTB JAaHO B BHJE pacTBOpa C ONPEACICHHOW MacCOBOM JOJIEH
PaCcTBOPEHHOI'O BELIECTBA.

[IpumepHbIe TEMBI MPAKTHYECKUX PaOOT (Ha BHIOOp yUUTENs):
KadecTBeHHOE ompeneneHue yriepoja, BOAOPOAa M XJIOpa B OPraHUYECKUX
BEILIECTBAX.

KoHcTpynpoBaHue MapoCTEPKHEBBIX MOJEIIEH MOJIEKYJI OPTAHUYECKUX BEILECTB.
Pacno3znaBanue nmiacTMacc v BOJIOKOH.

ITonydeHune HCKyCCTBEHHOTO ILIEJIKA.

Pemenne sxcriepruMeHTanbHBIX 3a7a4 HA MTOIYyYEHUE OPraHUYECKUX BEIIECTB.
Pemenue skcriepruMeHTaNbHBIX 33144 Ha PACTIO3HABAHNE OPTaHUYECKUX BELIECTB.
Nnentudukaus HeOpraHM4eCKuX COETUHEHUH.

[Tony4yenue, cobupanue U pacio3HaBaHUE T'a30B.

Pemenne sxcniepuMeHTaNbHbIX 3a1a4 M0 TeMe «MeTajuiby.

Pemenue sxcniepruMeHTanbHbIX 3a4a4 1o TeMe «Hemeraubn.

Pemenne skcriepuMeHTaNbHBIX 3a1a4d MO0 Teme «l'eHeTnueckas CBS3b MEXKIY
KJIACCaMU HEOPTaHUYECKNUX COEAUHEHUI.

Pemenne skcriepuMeHTaNbHBIX 3a1a4d MO0 Teme «l'eHeTnueckas CBS3b MEXKIY
KJIACCaMU OPTaHUYECKUX COEIMHEHUI.

ITonydeHnue 3THiIeHA U U3yYEHUE €TO CBOMCTB.

[Tomy4yeHne yKCyCHOM KUCIIOTBHI U U3YYEHUE €€ CBOMCTB.

I'maponus xupos.

W3roroBneHue Mbliia pyqyHOU pabOTHI.

XUMHSI KOCMETUYECKUX CPEJICTB.

HccnenoBanue CBONCTB OEIKOB.

OCHOBBI NUIIIEBON XUMUH.

HccnegoBanue nuieBbIx J00aBOK.

CBoiiCTBa OMHOATOMHBIX © MHOI'OATOMHBIX CIIUPTOB.

XUMHUYECKHE CBOMCTBA alibJETrUI0B.

CunTes cioHoro s(upa.

['mpponus yrieBoos.



YcTrpaHeHne BpeMEHHOM )K€CTKOCTH BO/IBI.

KauecTBeHHbBIC peakliiy HA HEOPraHUYECKHUE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHUS Pa3IMIHBIX (PAKTOPOB Ha CKOPOCTh XUMUUYECKOW PEaKIIUH.
OnpeneneHrue KOHIEHTPALIMM pPAacTBOpa aCKOPOMHOBOW KHCIOTBI METOIOM
TUTPOBAHUS.

Y4aebHo-MeToAUIEeCKOE 00ECIICUCHUE

Jlunugs YMK no xumum I'.E. Pymsutuca, ®.I'. ®denpamana. 10-11 xmacchl.
N3narensctBO «lIpocBemenne» GI'OC

MarepuanbHO - TEXHUYECKOE 00eCIIeueHUE:

Jlns oOydeHus ydaliuxcsi OCHOBHOW IIKOJIbI B COOTBETCTBUH C TPEOOBAHUSIMHU
denepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa HEO0O0XoaIuMa
peanu3anus JeATeIbHOCTHOTO MOaXoaa. JleSTenbHOCTHBIM moaxon TpeOyeT
MIOCTOSIHHOWM ~ OMOpBI  Ipoliecca OOyYEeHHs] XHMMHM Ha JEMOHCTPALMOHHBIN
AKCIEPUMEHT, MPAKTUYECKUE 3aHSATHUS U JA0OpATOPHBIE OMBITHI, BBHIMOJHSIEMBIC
yuamumucs. KaOuWHeT XMMHU OCHAIIEH KOMIUIEKTOM JIEMOHCTPAIIMOHHOTO U
71a00paTOPHOTO 0OOPYAOBAHUS 110 XUMUU ISl CPETHEH IIKOJIBI.

B kabunere XMMHUU OCYHIECTBIAIOTCA KAaK YpOYHas, TaK M BHEypouyHas (HOPMBI
y4eOHO-BOCIIUTATEILHON JEATENbHOCTH ¢ ydamuMmucs. OcHaiieHue B Oombliei
gacTu cooTBeTcTByeT Ilepeunro obOopynoBaHus KaOWMHETa XMMHUHW W BKJIIOYAET
pa3JIMYHbBIC TUIBI CPEACTB O0yUEeHUS. bonbInyio yacTh 000pyA0BaHUS COCTABIISIOT
y4eOHO-1Ta00paTopHOe  O0OpYJOBAaHUE ISl TPOBEJACHUS JEMOHCTpAllud |
MPAKTUYECKUX 3aHATUH

HarypanbHbie 00BbEKTHI

HarypanbHble 00BEKTHI, MCTOJb3yeMble B OOYYEHUM XHMHH, BKIIOYAIOT B CeOs
KOJUJIEKIIMM MUHEPAJIOB W TOPHBIX MOPOJ,, METAUIOB M CIUIABOB, MUHEPAJIbHBIX
yaoOpeHuii, MjiacTMacc, KaydyKOB, BOJIOKOH, He(PTEnpoayKToB U T. [I.
O3HakOMJIEHHE Yy4alluXcs oOpasllaMd HCXOAHBIX BEIIECTB, MOJIYNPOIYKTOB H
TFOTOBBIX W3JCJIMA MO3BOJSET TMOJYYUTh HArJSIHOE TMPEACTaBICHHE 00 ATUX
Marepualiax, uX BHEITHEM BUJIE, & TAK)KE O HEKOTOPBIX (DU3NUECKUX CBOMCTBAX.
XUMUYECKHUE PEAKTUBBI U MaTEPUAIIBI

OOpaiiieHre coO MHOTUMH BEIIECTBAaMU TPEOYyEeT CTPOroro COOJIIOJCHHS MPaBHII
TEXHUKH 0€30ITaCHOCTH, 0COOCHHO TIPH BBHIMIOJHCHUH OIBITOB CAMUMH YYAIIUMHUCS.
Bce HeoOXxomumple Mephl MPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX
JOKYMEHTaX U UHCTPYKIIHSX.

Monaenu

OO0BbeKkTaMu MOJCIIMPOBAHUSI B XUMHU SIBJISIOTCS. aTOMbBI, MOJICKYJIbI, KPUCTAILJIBI,
3aBOJICKHE almapaThl, a TAKXKe MPOUCXOIAIINE Mpoliecchl. B mpemnogaBanuu XuMuu
UCIIOJIB3YIOTCS. HAOOpHI MOJENIEeH aTOMOB JUIsi COCTaBJICHHUS IIAPOCTEP>KHEBBIX
MOJIEJIEN MOJIEKYIL.

VYueOHbIe MOCOOHS Ha TTIeYaTHOM OCHOBE

B mporecce o0ydeHnss XUMUU UCTIONB3YIOTCS CIACAYIONMINE TAOIHIIBI TTOCTOSTHHOTO
skcnoHupoBanus: «llepuognueckas cucremMa XuUMHYECKHUX dneMeHToB JI.U.
MenneneeBay, «Tabnuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHHMM U COJIECH,
«DNEKTPOXUMUUYECKUH Psii HAPSHKEHUN METaJIIIOBY.



Hns obecriedenust Oe3omacHOro Tpylda B KaOMHETE XUMHH  HMEETCS:
NPOTUBOMOXAPHBI HMHBEHTAaph, anTedyka ¢ HaO0OpOM MEIMKAaMEHTOB W
MEePEBA30YHBIX CPEACTB; WHCTPYKIUS IO TpaBWiIaM O€30MacHOCTH Tpyda IS
00yyaromuxcs.



