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[HosicHuTeIbHAA 3alIMCKA
®denepanbHbli  TOCYIAPCTBEHHBIH  00pa30BaTeNbHBIM  CTaHAApT  OONIETo

oOpa3oBaHus, a Tak)K€ OCHOBHbBIE HJEW U ToNokeHus [IporpamMmbl pa3BuTus U

dbopMHUpOBaHUS YHUBEPCAIBHBIX YYEOHBIX NEUCTBUM MJIs CpPEAHETo (ITOJHOTO)

o011ero 00pa3oBaHUsI COCTABISIOT OCHOBY IIpe/iaracMoii pabode mporpaMMel.

Orta mporpaMma JIOTHYECKH MPOAOHKAET MPOrpaMMbl JJisi HayalbHOTO
OOIIero ¥ OCHOBHOTO 00IIero oopazoBaHusi B 00JaCTH Pa3BUTHUS BCEX OCHOBHBIX
BUJIOB JIEATEIBHOCTH OOy4YaeMbIX, MpEACTaBICHHbIX B HUX. OHa cocTaBieHa ¢
yu4€TOM 0COOEHHOCTEH, KOTOpble OOYCIOBICHBI, B MEPBYIO OYEPElb, MPEIAMETHBIM
COJIEP’KaHUEM U MCUXOJIOTUYECKUMH BO3PACTHBIMU OCOOEHHOCTSIMU 00y4aeMBbIX.

[lo3HaBarenpHasl ACSATENBHOCTh MPU HM3YYEHUU Kypca XUMHUU Ha 0a30BOM
YpOBHE WIpaeT BeOylIyld pPOJIb B Pa3BUTHUM OCHOBHBIX BHJIOB Yy4eOHOMU
NEeSATEIbHOCTH CTapIICKIACCHUKOB: BIIAJIETh METOIaMU HAYYHOTO MTO3HAHUS, TTOJTHO
¥ TOYHO BBIpaXaTh CBOU MBICIIH, XapaKTEPU30BaTh, 00BACHSTH, KIACCU(PUIIUPOBATH
XUMHUYECKHUE 00BEKTHI, pad0TaTh B IPYyIINE, ApryMEHTUPOBATh CBOIO TOUKY 3PEHUS,
HAXOJIUTh, UCTOIB30BaTh Pa3IMYHbIe UCTOYHUKUA MH(POPMAIIMKA U MPEACTABISITH B
YCTHOM ¥ MMCBbMEHHOM PEYH PE3YJIBTATHI €€ aHAIN3a.

Opnna u3 3ama4 0Oy4eHUsI B CPEJIHEHM NIKOJIe — OMpeeNieHue AaabHenen
0o0pa3oBaTeibHOM TPACKTOPUM M OTBETCTBEHHOTO BBIOOpA KU3HEHHOTO U
npodeccuoHaNbHOTO MMyTH. [[s perneHust 5ToW 3aladyd CTapIIESKIACCHUKU TpU
W3YYCHUH XHUMHH JOHKHBI HCTIOIB30BaTh MMPUOOPETEHHBIN HA YPOKAX XUMHUHU OIBIT
JEATEIIbHOCTH B MTpodeCCHOHANBHOU cdepe U 10001 KU3HEHHOM CUTYalluu.

CornacHOo 00pa3oBaTeIbHOMY CTAaHNIAPTY, IVIABHBIC UeIU CpeoHe2o 00uiezo
00pa3o6anus COCTOAT:

1) B npuobpereHMM  3HAHUM, YMEHUH M  CIHOCOOOB  JI€ATEIBHOCTH,
CIIOCOOCTBYIOIINX (POPMUPOBAHUIO IIEJIOCTHOTO TIPEJICTABIICHUS O MUPE;

2) B pa3BUTUM OIbITA Pa3HOOOPA3HOW JEATEIBLHOCTH, CaMOMNO3HAHUSA U
CaMOONPE/IEIICHNUS;

3) B OCO3HaHHOM BBIOOpE HHIMBUIYaJbHOW OOpPA30BATENbHON TPACKTOPUU U
npodeCCUOHANTBHOMN AESTETbHOCTH.

Bonbioit BkJaq B IOCTHXKEHHME ATUX IeJIeW cpeaHero oOiiero oOpa3oBaHUs

BHOCHUT U3YUeHUE XUMUU, KOTOPOE IPU3BAHO 0Hecneuumsy:

1) ¢popMupoBaHue €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B KOTOPOM CHUCTEMA
XUMUYCCKUX 3HAHUH SIBISICTCS €€ BAYKHEHIIIMM KOMITIOHEHTOM;

2) pa3BUTHE MHTEJUIEKTYaJIbHOIO u HPaBCTBEHHOI'O IIOTEHIIMalIa
CTapIICKIACCHUKOB, (OPMHPOBAHHWE Yy HHUX OKOJOTUYECKHM TPAMOTHOTO B
y4aeOHOM 1 mpodeccroHalbHON eATeIbHOCTH, a TAaK)Ke B OBITY;

3) OCO3HaHHWE Yy CTapIICKIACCHUKOB HEOOXOAMMOCTH B pa3BUTUU XUMHUH U
XUMHUYECKOUW MPOMBIITUICHHOCTH, KaK TIPOU3BOIUTEIHHON CHITBI OOIIIECTBRA;

4) MOHMMaHKE HEOOXOAUMOCTH OE€30IMacHOr0 OOpaIIeHUs C BEIISCTBAMHU M
MaTepuaiaMu, UCIOJIb3YEMbIMU B TTPO(ECCHOHAIBHON U TTOBCEAHEBHOM KU3HHU.

Henamu uszyuenun xumuu ¢ cpeoneil wiKoe A6AAN0MCA:

1) BuIeHHE W MMOHMMAaHWE 3HAYMMOCTH XUMHUYECKUX 3HAHUHU I KaKJIOTO YJIeHa
COLIMyMa; yMEHHE OLICHWBaTh pa3inuHble (aKThl W SIBICHUS, CBSI3aHHBIC C
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XUMUYECKUMH O0BEKTaMH U MPOIECCaMU HAa OCHOBE OOBEKTHBHBIX KPUTECPUEB
U ONpEeNeIEHHOW CHCTEMBI IIEHHOCTEHW, (OpMyIupoBaTb W OOOCHOBBLIBATH
COOCTBEHHOE MHEHHUE U yOEXKICHUE;

2) NIOHMMAaHHUE POJIM XUMHUHU B COBPEMEHHOM €CTECTBEHHO-HAYYHOU KApTHHE MUPa
Y UCIOJIb30BAHNE XUMHUUYECKUX 3HAHUMN ISl OOBSICHEHUSI 0OBEKTOB U MPOIIECCOB
OKPYXAIOIIEH JIEMCTBUTEILHOCTH — IIPUPOTHOM, COLMAIIBHOM, KYJIBTYPHOM,
TEXHUYECKOU CpENbI;

3) dopmupoBaHue y CTapUIEKIACCHUKOB MIPU U3yUYEHUH XMMHHU OTbITA MO3HAHUS U
CaMOTIO3HAHUSI C TOMOIIbIO KIIIOUEBBIX KOMIIETEHTHOCTEH  (KJIFOUEBBIX
HAaBBIKOB), KOTOPBIE MMEIOT YHUBEPCAIBHOE 3HAYEHUE Uil PA3JIMYHBIX BUJIOB
JeSITEIbHOCTH, — TOUCKA, aHaln3a U 00paboTKku MHGOpMAIH, U3TOTOBICHHE
WH()OPMAIIMOHHOTO TMPOAYKTa M €ro TPE3CHTAIMH, NPUHSATHS PEIICHUH, |,
KOMMYHUKATUBHBIX HABBIKOB, O€30MacHOTO OOpalieHusi ¢ BeIEeCTBAMH,
MaTepuajaMyd U MpoleccaMyd B MOBCEAHEBHOM KU3HU U MPOQPECCHOHATBHOM
JIESITETbHOCTH.

MeTonnyeckue 0COOEHHOCTH Kypca

Conepxxanue Kypca peanmu3yercs u3 pacdéta 1 4 B HeIENmr. DTOT JIMMUT
BpEMEHU U 00YCIIABIMBAET PAJl METOJAMUYECKMX OCOOCHHOCTEN Kypca.

N3yuenne xuMuu Ha 0a30BOM YpPOBHE alpuoOpd HE  TOTOBUT
crapuekinacCHUKOB K caade EI'D mo xumuu. [lostomy B mocTtpoeHMn Kypca
UCIIOJIb30BAaH  AHMPONOUEHMPUYECKUIL N00X00, TIpU KOTOPOM OOydeHHe
npeaMeTy MPOUMCXOAUT Ha OCHOBE Yy4€Ta HMX HHTEPECOB, CKIOHHOCTEH U
O0COOEHHOCTEM, BMECTO XeMUOUECHMPUUECKO20 HOOX00d, TIPU KOTOPOM 00ydeHUE
XUMUHU CTPOUTCS HA OCHOBE MPUHIIMIIOB U METOJIOB [TO3HAHUS CAMOW XUMUH.

Huskas MoTuBanus W3y4yeHUS XUMUU  OOJIBIIMHCTBOM  yYaIIUXCS
T'YMaHUTAPHBIX, (PU3NKO-MAaTEeMAaTHUECKUX KJIACCOB M IIKOJ OO0ycloBiIeHa €&
CTaTycOM Kak Henpo(uiIbHOW IucUUIIMHBI. [lo3TOMY € IIebIO0 TMOBBIIIEHUS
MHTEpEeCa K XUMHUHU Yy TaKuX CTAPLICKIACCHUKOB MPEIYCMOTPEHO YCHUJICHUE
MPUKIIATHOTO Xapakmepa CONEpKaHWs M TO3HABATEIbHON AEATENbHOCTU MpHU
o0y4eHUU JAHHOTO Kypca, T. €. CBSI3M XMMHH C TTOBCETHEBHOM KU3HBIO UeTIOBEKA.
Tak, B Kypce OpraHHu4ecKoil XUMUU Ha 0a30BOM ypOBHE IpeaJiaraeTcsl u3y4eHue
paznena «OpraHudeckass XUMHUST U OOINECTBO», KOTOPBIM  3HAKOMHT
CTapIICKJIACCHUKOB C OCHOBaMU OMOTEXHOJOTUM U XUMHUHU MOJIUMEPOB. A B Kypce
oO1ieil XuMuu B paszjene «XUMHUsS U COBPEMEHHOE OOIIECTBO» paccMaTpPUBACTCS
TeMa «XUMHUYECKasi TPaMOTHOCTb, KaK KOMIIOHEHT OOIICH KyJIbTYpPhl UEJIOBEKaY,
dbopmupyeTCcsl yBaKEHHUE K MHCTPYKIIHMSIM IO SKCIUTyaTalliy OBITOBBIX MPUOOPOB U
MpenapaToB, a C LEJIbI0 MPABUIBHOIO YXOJa 3a TPUKOTAKHBIMU H3ACIHUIMU
(4MCTKOM, CTUPKOM, CYIIKOH, YTIOKKOW ), — YMEHHE YATATh UX STUKETKHU.

VYueOHbIl MaTepraln Kypca XuMUU Ha 6a30BOM YPOBHE M3JI0KEH HE B CYXOM
TuaaKTHYeckoM ¢dopmare, a gpopmame cobecedosanus ¢ OOyYaAOIIMMCS  Ha
OCHOBE pealu3aldd MEXIPEAMETHBIX CBSA3CH C MHUPOBOM XYyJ0KECTBEHHOU
KYJIbTYPOU, JIUTEPATYPOU, JINTEPATYPOU, UCTOPUEH.

YcuiieHne TyMaHuTapu3aluud B OOYyYeHMM XHMHUH B KJaccaX M IIKOJIax
T'YMaHUTAPHOTO TPOQUIIS MPOBOJUTCS ¢ TTOMOIIBIO METOJIOB, MPUEMOB U CPEJICTB,
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IPUMEHSEMBIX MPU M3YYEHHH T'yMaHUTApHbIX IucUuIMH. Hanpumep, xopommii
pe3yNbTaT KakK JUisl HHOCTPAHHOTO SI3bIKA, TaK W JJI1 XUMUH, AAET UCIOJIb30BAHNE
XUMHUYECKOTO MaTepHalia Ha COOTBETCTBYIOIIEM SA3BIKE YYalIUMHUCS IOKOJ H
KJIACCOB C YIIyONEHHBIM HW3YYCHHEM HWHOCTPAHHOTO s3blka. Emé Oombrumit
s ekt 11t 060UX MPEeIMETOB OyAeT JOCTUTHYT, €CJIM K MOAOOPY XMMHUUYECKOTO
Marepuajia Hd UHOCTPAHHOM SI3bIKE IMPUBIICKAIOTCA U CAMHU YYAllIMECS, KOTOPBIE
HaxXoJAT W MPEJCTaBISAIOT WH(OpPMAIMIO O pa3BUTUU XUMHUYECKOM HAyKH U
MIPOMBIIJICHHOCTH B CTPaHaX U3y4aeMOTO SI3bIKa U O POJIM YUYEHBIX-XUMHUKOB 3TUX
CTpaH TMpHU TMOJATOTOBKE COOOIIEHWH W TPE3EHTAlMU IO 3aJaHUsIM PYOPUKH
«Mcnonp3yiiTe NOMOJHUTENbHYI0 MH(GOPMAIMIO U BbIpa3uTe MHEHUE». B cBolo
ouyepenb, 3TO TO3BOJSET pa3BUBATh HUX HHPOPMAIMOHHO-KOMMYHUKATUBHYIO
KOMITETEHTHOCTb.

B kmaccax (u3nko-MaTeMaTH4YeCKOro MPOQUIISs TEMBI, CBA3aHHbBIE C (DU3UKON
U3Yy4aroTCs Ha OCHOBE aKTUBHBIX (popM (Oecen, NTUCIyTOB, YPOKOB-KOH(PEPEHIIHI),
YTO TIO3BOJISIET 3HAYUTEIBHO YBEJIMYUTH JIONK CAMOCTOSTENBHOU pabOThI
yuamuxcs. Tak, Hampumep, paccMaTpuBaeTcsl Y4eOHbI MaTepual Mo CTPOEHUIO
aToMa M BELIECTBA, HEKOTOPHIM acleKTaM (U3UYECKOM M KOJIOMIHOW XUMUH,
ra3oBbIM 3aKOHaM. Takol HWHTErpaTUBHBIA MOAXOJ K OOYYEHHI0O XUMHHM Ha
0a30BOM ypOBHE U MO3BOJIIET (POPMHUPOBATH IIEJIIOCTHYIO €CTECTBEHHO-HAYUHYIO
KapTUHY MHpA.

Xumuueckuii IKcnepumenm u pacuémmuvle 3a0auu no Qopmynam u
ypaséneHuam B Kypce 0a30BOro YypoBHS H3-3a HEOOJIBLIOTO JMMHMTAa BPEMEHU
UCITOJIB3YIOTCSI HECKOJIBKO MHA4Y€, YEM B OCHOBHOM IIKOJIE U ITPU U3YYECHUU XUMUHU
Ha yriyOnEHHOM YPOBHE.

VYBenuyeH yAenbHbI BeC JEMOHCTPALMOHHOTO 3KCIEPUMEHTA U YMEHBIIEH —
JabopaTopHOTO ydyeHuueckoro. IloaTomy pekoMeHayeM TMpu  BBINOJHEHUU
JEMOHCTPALIMOHHOTO AKCIIEPUMEHTa LIMPOKO MPUBJIEKATh YYaIIMXCSd B KayecTBE
aCCUCTEHTOB yuuTens. Kpome 3Toro, ¢ 1eiibi0 3KOHOMUM BPEMEHU U YCUIICHUS
HaIJISIIHOCTH Ha ypOKax XMMHH MpeJjiaraercs MCNojab30BaHHE BUACO(PpParMeHTOB
¥ BHUJIEOMATEpPHAJIOB, a TAaKXK€ KOJUIEKLMH, MOJArOTOBIEHHBIX K KaXIOMY YpPOKY
XMMHH Ha OCHOBE PUCYHKOB-KOJIJIQXKEH U3 yUeOHUKOB.

UtoOBI peanu3oBaTh B3aUMOCBSI3b KAYECTBEHHOW M KOJIMYECTBEHHOW CTOPOH
U3y4aeMbIX XMMHUYECKHX OOBEKTOB, — BELIECTB M peakluid, — pacyETHbIC 3aJauu
no ¢opMyliaM M ypaBHEHHUSIM, HEOOXOJMMO TakK€ YBEIMUYUThH YACIbHBIM Bec
camMoCTOsITeNIbHOM paboThl  ydamuxcsd. C 3ToM 1Henbio pacuéTHble 3ajaud,
OpUBEeIEHHBIE B KOHIIE KaXJIoro maparpaga y4eOHUKOB, OLIEHHUBAIOTCS U
KOMMEHTHUPYIOTCS YUYUTEJIEM Ha MPOTSLKEHHM 3—5 MHUHYT B Haudaje KaXKJ0ro
ypoKa.

Packpveimue ceasu u3zyuaemozo mamepuana c oyoyweit
npogeccuonanvHoil  0eameabHOCMbI0  6bINYCKHUKA  CPEOHell  WIKOJIbl
cnocodocmeyem yCuieHul0 MOMuUGAUUN YUaujuxca K u3yueHulo HenpopuibHoil
oucyunaunpl. ITO0  MOXET  ObITh  JOCTUTHYTO  4Yepe3  BBINOJHEHHE
CTapIlIeKJIaCCHUKaMU 3aJaHuil ¢ oOrmieil Tematukoit «IloaroTroBeTe cooOIeHUE O



TOM, KaK CBSI3aHbI CBEJICHUSI KOHKPETHOI TeMbI C BbIOpaHHOM BaMu BY3oMm unu ¢
Oyay1ieit mpodecCuOHANbHOMN 1E€ATETbHOCTHION.

Bonpuiyro ponb B MHTErpallil 3HAHWWA CTApUIEKIACCHUKOB MO XUMHUHU M
JIPYTUM MpEeAMETaM WIPAOT uaocoghckue Kamezopuu u 3aKOHbl, HATIPUMED,
3aKOHBI IMEPEX0/la KOJUYECTBEHHBIX OTHOIICHWH B KAaue€CTBEHHbIC, €IUHCTBA U
O00pBHOBI TPOTHUBOIIOJIOKHOCTEH UM KaTEropus «OTHOCUTEIBHOCTUA UCTUHBDY. Tak,
B XO0JI€ IUCKYCCUH O CYTH MEPUOANYECKOTO 3aKOHA YUAIIUECs MPUXOAT K BHIBOY
O MPUYUHHO-CIIEACTBEHHON CBSI3M U3MEHEHUN CBOMCTB AJIEMEHTOB U 00pa3yeMbIX
UMHU BEIIECTB OT 3apsJ0B U3 aTOMHBIX siiep WM O JABOMCTBEHHOM IOJIOKEHUU
BOZIOpO/Ia B TMepuoauyeckor cucreme. Ilpu paccmoTrpeHun KiaccupuKaluu
XUMHUYECKUX HJIEMEHTOB M O0pa3yeMbIX HWMH MPOCTBIX BEIIECTB (METAIbI H
HEMETaJUIbl) U COEAUHEHUHN (OKCHUIbI U TUAPOKCHU/IBI) HA OCHOBE OTHOCUTEIBHOCTH
UCTUHHOCTH OOYyYaloIluecsi OCO3HAHHO PacCMaTpHUBAIOT 0a30BbIe MOHATHS Kypca:
CTPOEHHUE aTOMa M BUJbl XUMUYECKUX CBSI3€H, THIbl KPUCTALIIMYECKUX PEMIETOK U
(du3nYecKue CBOCTBa BEMIECTB, aM()OTEPHOCTb.

OguH 4Yac B Hemenmo, OTBEAEHHBIM HAa M3y4YEHUE Kypca, Mpeanojaraer
IIMPOKOE  HUCIIOJIb30BAHUE JIeKUYUOHHO-CEMUHADPCKOU  hopmbl  NpoGedeHusn
YueOHvIX 3aHaAmui. IT0 TO3BOJISIET CTAPIICKIACCHUKAM HE TOJBKO 3(h(HEKTUBHO
yCcBauBaTh COJIEpPXaHUE Kypca, HO U TOTOBUT MX K MPOJOJDKEHHIO 00pa30BaHus B
BBICILIEH IIKOJIE, e Takasi popma mnpeodianaer.

O01mas xapakTepucTHKA Kypca

OcoOeHHOCTH  copepKaHMsT W METOJUYECKOrO IOCTPOEHUs  Kypca
chopmupoBanbl Ha ocHoBe PI'OC COO.

1. ConepxaHue Kypca BBICTPOCHO JIOTHYHO M JOCTYIIHO B COOTBETCTBHH C
CUCTEMHO-/I€ATEIbHOCTHBIM MO/IX0/10M Ha OCHOBE HepapXuH y4eOHBIX podIemM

2. B 10-om knacce cTapuieKJIACCHUKH 3HAKOMATCS € OOrarbiM MHPOM
OpPraHMYECKUX BELIECTB HA OCHOBE pealin3allii UIEH B3aUMOCBSI3H XHMHUYECKOTO
CTPOEHHS 3TUX BELIECTB C UX CBOMCTBAMH U IPUMEHEHUEM

3. Copepxanue kypca oOmeid xumuu B 11-oM Kiacce crocoOCTBYeT
(GOpMHUPOBAHUIO €AMHOM XUMHUYECKON KapTUHBI MHUpPA y BBIITYCKHUKOB CpEIHEH
IIKOJbl TYTEM PAcCCMOTPEHUsS OOIIMX [JIsi HEOPTaHMYECKOM M OpraHuYyeCcKou
XUMUU TOHSATUH, 3aKOHOB U TEOPHA.

4. N3ydyenue Kypca MpOBOJUTCS HA OCHOBE COYETAHMSI TEOPUU U MPAKTUKHU
po0IeMHOro 00y4eHHUsl U MOAaYM Marepuaia B JIOTUKE HAyYHOTO MO3HAHUS.

5. TeopeTnueckue IIOJIOXKEHHUS Kypca LIUPOKO MOJIKPETLIIEHBI
JEMOHCTPAIIMOHHBIMU ~ XUMHUYECKMMH  JKCIEpUMEHTaMH,  JabopaTOpHBIMU
OTBITAMH U MPAKTUUYECKUMH paboTaMHu.

6. Peanuzyercs uHTErpanus coaepkaHusi Kypca ¢ IpeIMETaMH HE TOJBKO
€CTECTBEHHO-HAYYHOI'0, HO MU T'YMaHUTapHOTO LIUKJIOB.

7.  JoCTMXKEHMI0 MNpEeAMETHBIX, METANPEIMETHBIX M  JIMYHOCTHBIE
pe3yJbTaToB CIOCOOCTBYET cUCTEMa 3aqaHuil B ¢opMare peduieKCHH: MpOBEPHTE
CBOMl 3HAHUS, MPUMEHUTE CBOM 3HAHUS, WCIOJIB3YUTE JOMOJIHUTEIbHYIO
MH(OPMAIIUIO U BBIPA3UTE MHEHUE.



8. PackppIBaeTcs poiib POCCUUCKHX YYEHBIX B CTAaHOBJIEHHMH MHPOBOM
XUMUYECKOM  HAyKHd, YTO CIOCOOCTBYET BOCIHUTAHHIO TNATPUOTHU3MA U
HAIMOHATHHOW CaMOUICHTU()UKAITIH.

9. Kypc peamusyeT cBs3b Y4EOHOM JUCHUIUIMHBI C JKU3HBIO, YTO
CIIOCOOCTBYET YCHUJICHHIO MOTHBAIlMU YYAIIUXCS K H3YYEHHUIO HEenpoUILHOM
XUMUM 4Yepe3 pacKpbITUE CBSI3M M3ydyaeMoro wmarepuaia ¢  Oymyuiei
o0Opa3oBaTesIbHON TpaeKTopuen U mpodecCuoHAIbHON JesATETLHOCTH.

10. B Kkypce mnpencraBi€Hbl COBPEMEHHBIE HANpPaBICHUS PA3BUTHUS
XUMUYECKOW HAYKU U TEXHOJIOTHUU.

11. B kypce Halum oTpakeHHE OCHOBHBIE COJIEPKATEIbHBIC JINHUHU:

o «Bewecmeo» — 3HaHWS O COCTaBe, CTPOCHHH, CBOMCTBaX ((U3HUECKUX,
XUMUYECKHX W OHWOJOTUYECKHX), HAXOXKICHUU B TIPUPOAEC U TOITYYCHUHU
BAKHEUIIINX XUMUYECKUX BEIIECTB;

o «Xumuueckana peakyus» — 3HAHUS O IPOLECCAX, B KOTOPBIX IMPOSIBISAIOTCS
XUMUYECKUE CBOMCTBA BEIIECTB, YCIOBUAX HMX NPOTEKaHUS U Ccrocobax
yIpaBJI€HUS UMU;

o «Ilpumenenue eeuyecme» — 3HAHHUS B3aUMOCBI3U CBOWCTB XMMHUUYECKHUX
BEILIECTB, HAWOOJIEE HCMOJIB3YEMbIX B OBITY, MPOMBIIUICHHOCTH, CEIhCKOM
XO34ICTBE, 3APABOOXPAHEHNH U HA TPAHCIIOPTE;

o «3bIKk Xumuu» — CHCTEMA 3HAHUM O BAXHEUIIMX MOHATHUSIX XUMUH H
XUMHYECKOM HOMEHKJIAType HEOPraHWYECKMX MW OPraHUYEeCKUX BEIIECTB
(MIOIMTAK u TpuBHanbHOM), BIaJCHUE XUMHUYECKOM CHMBOJIMKOW U €€
OTpaXCHUEM Ha MUChbME, —XUMHUUYECKUMU 3HAKaMUu (CUMBOJIaMHU), (OPMYJIbI U
ypaBHEHUS, a TaKXkKe MpaBuiIa MepeBoja MHMOpPMAIMU C POJIHOTO S3bIKA Ha
S3BIK XUMHUH U 0OpaTHO.

MecTo npeamera B y4eOHOM ILIaHe

Kypc xumum B cpegHenl wmikosie npenycmarpuBaercss @DenepaibHbIM
rOCyIapCTBEHHBIM  00pa3oBaTeIbHbIM CTAaHJAPTOM KaK COCTaBHas 4acTh
npenMeTHor o0nacTu « ECTecTBeHHO-HAYYHBIE TPEAMETHDY.

XuMusi BKJIIOUEHA B paslied 0a3ucHOro y4eOHOTo IUIaHa CpPEAHEW ILKOJIbI
«Copepxanue, QopMHpyeMOe ydYacTHUKaMU 0O0pa30oBaTebHOIO Ipolieccay,
MO3TOMY OOydYaroluecss MOTyT BBIOpaTh XMMHIO Kak Ha 0a30BOM, TaKk W Ha
yOIyONEHHOM  YpOBHE WJIM K€, B KayeCcTBE aJIbTEPHATUBBI  BHIOPATH
WHTETPUPOBAHHBIN Kypc «EcTecTBO3HAHUEY.

B 0asucHom yueOHOM IUIaHe O00IE00pa30BaTEIbLHBIX OpraHU3alUN
U3y4YEeHHE XUMHUH MPOBOIUTCA U3 pacuéta 1 yac B Hemento (70 4yacoB 3a jaBa rojaa
oOyuyeHHus), B COOTBETCTBMM C KOTOpPbIM M pa3paboTaHa pgaHHas palouas
nporpamMma no XMMuu JJisg CPpeAHEro 001ero o0opa3oBanust Ha 0a30BOM YpOBHE.

.JI]/I‘IHOCTHLIG, METANIPCAMETHBIC U IIPECAMETHBIC PE3YyJIbTAaThbl
0CBOEHMSI Kypca
OOyueHne XUMUU B CpeqHEH IKoje Ha 0a30BOM ypOBHE MO JAHHOMY Kypcy
CIOCOOCTBYET  JOCTIDKEHHIO  OOyYaroIIMMHCA  CICAYIOIMIMX  JUYHOCHIHBIX
pe3yniomamoe:



1)

2)

3)

4)

YyBCTBA TOPAOCTH 3a POCCHUUCKYI0 XUMHUYECKYI0 HAyKy W OCO3HAHHE
POCCHUICKON TpakJaHCKOW HACHTUYHOCTH — 8 YEeHHOCHHO-OPUeHMAYUOHHOU
chepe;

OCO3HaBaTh HEOOXOAMMOCTb CBOEH MO3HABATEIBHOW ICSATEIBHOCTH M YMEHHE
yIOpaBiIsTh €10, TOTOBHOCTh M CIIOCOOHOCTh K C€aMOOOpa3oBaHUIO Ha
NPOTSDKEHUHW BCEH JKU3HM, IOHUMAaHKUE BaKHOCTH HEMIPEPHIBHOTO 00Opa30BaHMS
Kak (akTopy yCHEIHON MpodeCcCHOHATLHON M OOIIECTBEHHON NIEATEIHHOCTH;
— 6 no3uasamenvbHol (KOTHUTUBHOM, MHTEIUICKTYalIbHOW) cghepe

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHEHIIel 00pa3oBaTebHOM
TpacKTOpuH WIH chepbl MpodhecCHOHAIBHON NEATeTbHOCTH — 8 mpyo0o6ou
chepe;

HEMIPUATHE BPEAHBIX TPUBBIYEK (KypeHHS, YIOTPEOJCHUS ajKorois |
HApPKOTHUKOB) Ha OCHOBE 3HAHWUW O TOKCHUYECKOM M HAPKOTHYECKOM JEHCTBUU
BEILIECTB — 8 cghepe 300posvechepedceruus u 6e30nacHo2o obpasza Heu3Hu,
Memanpeomemnsimu pe3yibmamamu OCBOCHHUS BBITYCKHUKAMHU CpEIHEH

IOTKOJIBI KypCa XMMHHU ABJIAKOTCA:

1)

2)

3)

4)

UCNONb306aHUe OCHOBHBIX METOJIOB TO3HAaHUA (ONpEIeiIeHUE HCTOYHHKOB
yueOHOU U HaydHOU MH(pOpMaIH, TOJIy4eHHEe 3TON H(popMay, €€ aHaau3, 1
YMO3aKJIIOYEHUSI HAa €0  OCHOBE, W3IOTOBICHUE MW  IPE3CHTALUS
MH(POPMAIIMOHHOTO MPOJYKTa; MPOBEACHUE SKCIEPUMEHTAa, B TOM YHUCJIE U B
IIPOLIECCE MCCIIEOBATEIILCKOM ACSATENBHOCTH, MOJAEINPOBAHUE H3y4aEeMBbIX
0OBEKTOB, HAOMIOICHUE 3a HUMH, UX U3MEpPEHUE, (PUKcalMs pe3ybTaToB) U UX
npumeneHue  JJI1  NOHUMAaHWsS  pa3IMYHBIX  CTOPOH  OKPYXKAIOIIEH
JICHCTBUTEIBLHOCTH;

é1a0enue OCHOBHBIMU HWHTEJUIEKTYaIbHBIMU ONEPALMSIMHU (aHAJIU3 M CHUHTE3,
CpaBHEHHUE M cUcTeMaru3anusi, o000IIeHNe U KOHKpPETU3alus, KiiacCupukanus
M TIOMCK  aHaJIOTOB,  BBISBJICHUWE  IPUYUHHO-CIEICTBEHHBIX  CB3€l,
(bopMyIupOBKa TMIOTE3, UX NPOBEPKA U (DOPMYIUPOBKA BHIBOJIOB);

no3HaHue OOBEKTOB OKPYXAIOLIEro MHpa B IUIAHE BOCXOXKAEHUS OT
a0CTPaKTHOTO K KOHKPETHOMY (OT OOIIEro yepe3 4YaCTHOE K EUHUYHOMY);
CnocobHOCMb BBIIBUTaTh UAECU M HAXOOUTh CPEICTBA, HEOOXONMMBIE AJIS HUX
JOCTHKECHMUS;

5) ymenue GopMyIHpPOBaTh IIEIN U ONMPEASTIATh 3aJla4l B CBOSH MO3HABATEIbHOU

6)

7

8)

NESATEILHOCTH, OMPEACNSITh CPENCTBAa JJsl JOCTHKCHHS IeJed W perieHus
3ajay;

onpedensimv ~ pa3HOOOpa3HbIE  MCTOYHHUKH  TIONYYEHHS  HEOOXOIUMOit
XUMUYECKOW HHPOPMAITUHU, YCTAHOBICHUE COOTBETCTBUS COMEPIKAHUS U (DOPMBI
npeicTaBiIeHNs HHPOPMAITMOHHOTO TTPOAYKTa ayAUTOPHH;

YMeHue TIPOTyKTUBHO 0OIIAThCS U B3aUMOJICHCTBOBATh B IIPOIIECCE COBMECTHOM
NEATEeIbHOCTH, YYUTBHIBATH TIMO3HWIIMHM JIPYTUX YYACTHUKOB JCATCIBHOCTH,
s exTUBHO pa3peniarb KOHPIUKTHI,

20MOBHOCMb K KOMMYHHUKAIMU (TIPEACTABIATh PE3yIbTaThl COOCTBEHHOM
MO3HABATCILHOW  JICATEIBHOCTH, CIBIIIATh W CAyIIaTh  OIIIOHCHTOB,
KOPPEKTUPOBATH COOCTBEHHYIO TIO3UITHIO);
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9) ymenue WCHONB30BaTh CpPEACTBA WH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
texHonorui (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHMU3aIMOHHBIX 33/1a4 C COOIOCHUEM TPeOOBaHMI IPTOHOMHKH, TEXHUKH
0€30MacHOCTH, THTUEHBI, PECYPCOCOEPEKEHNUS, MPABOBBIX U ITUYECKUX HOPM,
HOPM HMH(OPMAITMOHHON O€301TaCHOCTH;

10) 6r1adenue A3BIKOBBIMU CpPEICTBAMHU, B TOM YHUCJIE M SI3bIKOM XUMHUU —
YMEHHUE SICHO, JIOTUYHO M TOYHO H3J1ararb CBOIO TOUKY 3pPEHHMS], UCIOJIb30BaTh
aJICKBaTHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHCIE U CHUMBOJIbHBIE (XUMHUYECKUE
3HAKH, GOPMYJIBI U YPABHEHHUS).

Ilpeomemnvimu pezynomamamu W3y4yeHUss XUMHM Ha 0a30BOM YpOBHE Ha

CTYIIEHH CPEIHEr0 00IIEero 00pa30BaHMS SIBISIFOTCS CIEAYIOIINE PE3YAbTATHI.

I. B nmo3naBaresbHOI cdepe:

3Hanue (NoHUMAaHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB M BAKHEHMIIUX TEOPHUU

Kypca OpraHu4eCcKor U o0IIel XUMUH;

2. ymenue HaONIONATh, ONUCHIBATh, (DMKCHUPOBATh PE3YJbTaThl U JI€JaTh BBIBOABI
Ha  OCHOBE  JIEMOHCTPAIMOHHBIX W  CaMOCTOATENIBHO  MPOBEAEHHBIX
AKCIIEPUMEHTOB, MCHOJB3Ys ISl 3TOTO POJHOM (PYCCKHM WJIM HUHOW) SI3BIK U
A3bIK XUMUU;

3. ymenue kiaccupuUUUPOBaTh XUMHUYECKUE OJEMEHTHI, IPOCThIE BEIIECTBA,
HEOPraHUYECKUE U OPraHUYECKUE COCIUHEHUS, XMMUYECKUE ITPOLIECCHI;

4. ymeHue XapaKTepu30BaTh OOIIME CBOMCTBA, MONY4YEHHE U MPUMEHEHHE
U3YYECHHBIX KJIACCHI HEOPraHMYECKUX W OpPraHMYECKUX BEIIECTB M HX
BAKHEUIINX MPEJICTABUTENIEH;

5. onucvleamb KOHKPETHBIE XUMHUYECKHE PEAKLHUH, YCIOBUSA UX IMPOBENCHUS U
YIPABICHUS] XUMUYECKUMU TIPOLIECCAMU;

6. ymeHue NPOBOAUTH CAMOCTOATENbHBIN XUMHUYECKUI SKCIIEPUMEHT U HAOII0AATH
JEMOHCTPALIMOHHBIN SKCIIEPUMEHT, (DUKCHUPOBATh PE3yJbTaThl U JI€JaTh BHIBOJIbBI
Y 3aKJIFOYEHUS 110 PE3YIIBTATaM;

7. npozcHo3upoéamsv CBOMCTBA HEU3YYEHHBIX BEUIECTB MO AaHAJOTHH  CO
CBOMCTBAMH U3YYEHHBIX HA OCHOBE 3HAHUS XUMHUUYECKHUX 3AKOHOMEPHOCTEW;

8. onpedenamvb VCTOUHUKH XUMUYECKOW WMH(OOpMAINH, TOIydaTh €€, MPOBOJUTH
aHaJIu3, U3rOTaBIMBATh WH()OPMALIMOHHBIN MPOIYKT U MPEJICTABISTh €T0;

9. ymemv  nonvszosamvcs  00A3aTENbHBIMU  CHPABOYHBIMM  MaTepHallaMu:

[Tepuonuaeckoit cucremMort xuMuueckux 3aeMeHToB 1. M. Menneneesa, Tabnuieit

PacCTBOPUMOCTH, IEKTPOXMMHYECKUM PSAIOM HANPSDHKEHUN METAJIOB, PSIAOM

AIIEKTPOOTPULIATENBHOCTH — JUISl XapaKTEPUCTUKU CTPOEHUS, COCTaBa U CBOMCTB

aTOMOB XMMHUYECKUX A1eMeHTOB [—IV neprnonoB 1 o0pa3oBaHHBIX UMH IPOCTHIX U

CJIOXHBIX BEIIECTB;

10. ycmanoenenue  3aBUCUMOCTH  CBOMCTB M INPUMEHEHUS  BaXKHEWUIHX

OpraHMYEeCKUX COEOUHEHUH OT HMX XHMMHYECKOrO CTPOCHHS, B TOM YHCIE H

OOYyCITIOBJIICHHBIX XapaKT€pOM ATOrO CTpOEHUs (MPEAESIbHBIM UM HENpPEAeIIbHbIM)

Y HaIM4ueM (PyHKIIMOHAIBHBIX TPYII;

11. modenuposanue MOIIEKY]I HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB;

f—



12. nonumanue XuMUYECKON KapTUHBI MUpPA KaK HEOThEMJIEMOM YacTU LEIOCTHOU

Hay4YHOU KapTHUHBI MUPA.

I[I. B HeHHOCTHO-OpHEHTAIIMOHHOH cdepe — QopMHUpOBaHHE COOCTBEHHOU
ITO3UIIMHU IIPU OLICHKE IMOCIEACTBUM I OKPY/KAOLIEH CPeabl NESITENbHOCTU
YeJI0OBEKa, CBA3aHHON C MPOU3BOJACTBOM M NEPEepabOTKOM XUMHUYECKUX
IIPOAYKTOB;

III. B TpynoBoii chepe — nposederue XMMUIECKOTO SKCIICPUMEHTA; pa3sumue
HaBbIKOB  Y4eOHOH,  IPOEKTHO-UCCIENOBAaTEIbCKOW M TBOPUYECKOM
JEATEIbHOCTH IPU BBIITOJIHEHUH WHIMBHUIyAIBHOTO ITPOEKTA IO XUMUU;

IV. B cdepe 310poBoro oépasza Ku3HU — cobn00eHue TpaBuil 0€30MacHOTO
oOpallleHus] C BeIlleCTBaMHU, MaTepHallaMy; OKa3aHWE TEepPBOM MOMOIIU MpU
OTPAaBIICHUAX, OKOrax M TpaBMaX, ITOJIyYEHHBIX B pPE3yJIbTAaTe HAPYILCHHS
MPaBIJI TEXHUKH OE€30MaCHOCTH MpU paboTe ¢ BElIEeCTBAMH U J1ab0paTOpHBIM
000py/IOBaHUEM.

Inanupyemble pe3yabTaThl H3yYeHHS YIeOHOT0 MpeaMeTa « XuMHs» Ha
YPOBHE CpeIHero 0011ero 0dopa3oBaHus

Boinycknuk na 6a3o6om yposne Hayuumcs:

— noHuMamb XUMHUYECKYIO KapTUHY MHpPA KaK COCTaBHYK 4YacTb LEJIIOCTHOM
Hay4YHOW KapTHUHBI MUPA;

—  packpvleams  Poib  XUMHM M XUMHYECKOIO  IPOU3BOACTBA  Kak
MPOU3BOAUTEIHLHOMN CUIIBI COBPEMEHHOTO OOIIECTRA;

— opmynupoeams 3HAUCHHE XUMUU U €€ JOCTUKEHUU B MOBCEAHEBHOW >KU3HU
YEIIOBEKA;

— yCcmauaseaueams B3aUMOCBSI3U MEXIYy XUMHEH U JIPYTUMH €CTECTBEHHBIMHU
HayKaMH;

— opmynuposams OCHOBHBIC TIOJIOKEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS
opraHnyeckux coeauHeHnid A. M. byTinepoBa M WITIOCTPUPOBATh WX MPUMEPAMHU
Y3 OPraHUYECKOU U HEOPTAHUYECKOU XUMUU;

— apeymeHmuposams YHUBEPCAIbHBIA XapAKTEP XUMHUYECKUX MOHSATHM, 3aKOHOB
Y TEOPUMN I OPTaHUYECKOM U HEOPTaHUYECKOW XMWY,

— hopmynuposamo Ilepnonnueckuii 3akon J[. 1. MenneneeBa u 3akOHOMEpHOCTH
W3MEHEHHN B CTPOCHUHM U CBOMCTBAX XMMHUYECKUX DIIEMEHTOB U OOpa30BaHHBIX
UMU BelecTB Ha ocHOBe Ilepuomuueckodt cuCTeMbl Kak Tpaduueckoro
otoOpaxenus [lepronnueckoro 3akoHa;

— Xapakmepuzosamsb S- U p-DJIEMEHTBI, a TAKXKE KEJIE30 MO HUX MOJIOKEHUIO B
ITepuognueckou cucreme /. 1. Menneneena;

—  Ka1accuguyuposamev XUMHUYECKHUE CBSI3M W KPUCTAUIMYECKHE PEIIETKH,
OOBSACHATh MEXaHU3Mbl HX OOpa3oBaHUS W JOKa3blBaTh EIUHYIO MPUPOIY
XUMHUYECKUX CBsI3el (KOBaJEHTHOM, MOHHOM, METaITMYECKOM, BOJIOPOTHOMN);

— 00bACHAMbS TPUYMHBI MHOTOOOPa3usl BEIIECTB, HCIOIb3Ys SIBICHUS U30MEPHH,
TOMOJIOTHH, aJUIOTPOIINH;



— Kkaaccuguyuposams XUMUIECKUE PEAKLMU B HEOPTAaHUYECKOW U OPTaHUYECKON
XUMHH 110 PA3IUYHBIM OCHOBAHUSAM U YCMAHABIU8AMb CTIEIU(PUKY TUIIOB peaKInii
OT 0OILIEro Yepe3 0COOEHHOE K €IMHUYHOMY;

— Xapaxkmepu3oéamv THAPOIU3 KaK CHEHUPUUHBI OOMEHHBIM TpoIecc Hu
PAcKpbléams €ro poiib B KUBOW U HEXKUBOM IPUPO/IE;

—  Xapakmepu3z06amb  DIEKTPOIM3  KaK  CHEUU(PUYHBIA  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIN IPOLECC U ONPENEINATh €r0 NPAKTUYECKOE 3HAYCHHUE;

—  Xapaxkmepu3oeambv KOPPO3HIO METaJJIOB KakK OKHCJIUTENNBHO-
BOCCTaHOBMTEJIBHBIN IPOLIECC U npedaazamsb CIIOCOObI 3aIUThI OT HEE;

— Kanaccuguyuposams HEOPTaHUIECKUE U OPraHUYECKUE BEILIECTBA;

— Xxapaxkmepuzoséamv OOIME XUMHYECKHE CBONCTBA Ba)XHEMIINX KIACCOB
HEOPraHWYECKUX M OpPraHMYEeCKUX COEAMHEHWH B IUIAHE OT OOMIero uepes
0COOEHHOCTb K €TUHUIHOMY;

— UCNnoOIb306amb 3HAKOBYKD CHUCTEMY XHMHYECKOTO S3bIKa JJI OTOOpaKeHHS
cocTaBa (XuMuueckue GopMysibl) U CBOMCTB (XMMUYECKUE YPABHEHUS) BEIIECTB;
— uUcnonv3oeams TPAaBUIA W HOPMbI MEXKIYHApOJAHOW HOMEHKIATyphl s
Ha3BaHUI BEUIECTB 1O (HhOpMyIIaM U, HA00OPOT, IJIsi COCTABIECHUS MOJIEKYISPHBIX U
CTPYKTYPHBIX (OPMYJI COEIUHEHUH 110 UX HA3BAHUAM;

— 3Hamb TPUBHAIbHBIE HA3BaHMUsS BaXHEMIIMX B OBITOBOM OTHOLICHUU
HEOPraHUYECKUX M OPraHUYECKUX BELIECTB;

—  Xapakmepu306amb CBOWCTBa, TOJIYYEHHE U MPUMEHEHHE BaKHEUIINX
OpeICTaBUTENIE KJIACCOB OPraHUYECKUX COEIUMHEHWH (aJKaHOB, AaJIKEHOB,
QJIKUHOB, aJIKaJIMEHOB, apOMaTUYEeCKUX YIJIEBOJOPOIOB, CIUPTOB, (HEHOIIOB,
aJbJIETUOB, MPEACIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT, CIOXKHBIX 3()UPOB
U )KMPOB, YIJIEBOAOB, aMUHOB, aMUHOKHUCIIOT);

—-  ycmauaenueéams — 3aBUCHUMOCTb  DKOHOMHUKH  CTpaHbl  OT  J0OBIYM,
TPAHCHOPTUPOBKU U NIEPEPAOOTKHU YITIEBOJIOPOAHOIO ChIphs (HEPTH M MPUPOTHOTO
rasa);

— DJKCHEPUMEHTANbHO nOoOmeepxcoams COCTaB M CBOMCTBA Ba)KHEHIINX
MPEeICTaBUTENIe U3YUYEHHBIX KJIACCOB HEOPTraHWYECKUX U OPraHUYECKHUX BEILECTB
C COOJIIOZICHHEM MpaBWJI TEXHUKH 0€30MacHOCTU JUIsl pabOThl ¢ XUMHUYECKUMHU
BEIECTBAMH U JTAOOPATOPHBIM 00OPYIOBAHHUEM;

— Xapaxmepu306amb CKOPOCTb XHMHYECKOW pPEaKIMH U €€ 3aBUCUMOCTH OT
pa3TUYHBIX (PAKTOPOB;

— Xapakmepu306amb XUMUYECKOE PABHOBECUE M €r0 CMEILIECHUE B 3aBUCHMOCTH
OT Pa3IUYHbBIX (PAKTOPOB;

— Npou3e00umb PacU€Thl MO XUMUYECKUM (OpMYyJIaM U ypaBHEHUSIM Ha OCHOBE
KOJIMYE€CTBEHHBIX OTHOIICHUN MEXTy YIaCTHUKAMH XUMHUYECKHUX PEaAKIIHii;

— cobnooamsp TpaBUiia IKOJIOTHUECKON 0€30MacHOCTH BO B3aWMOOTHOIICHUSX C
OKpYXaloIlel cpeaoll Tmpu  OOpalleHud ¢ XUMHYECKUMHU  BEIIECCTBAMH,
MaTepHuallaMy U MPOIIeCCaMHU.

Buvinycknuk na 6a3060m ypoene nojiyuum 603MO0NHCHOCHLb HAYUUMbCA:

— UCNnONb306amMsb METOABl HAYYHOIO IO3HAHMSI IPHU BBINOJHEHUU IPOEKTOB WU
y4e0HO-UCCIIEeI0BATENbCKUX 3a/1a4 XUMUYECKOM TEMaTUKH;
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— NPOCHO3UpPO6AMb CTPOEHHWE M CBOMCTBA HE3HAKOMBIX HEOPTaHUYECKUX W
OPraHUYECKUX BEIIECTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UpPOBamMb TEUCHUE XUMHUUYECKUX MPOLECCOB B 3aBUCUMOCTH OT YCIIOBHM
UX MPOTEKAHUS U TPeJjIaraTh CrocoObl yIPaBIECHUS STUMH TIPOIIECCaMHU;

— ycmanasaueams B3aUMOCBSI3U XUMHUHU C MPEIMETAMU T'YMAHHUTAPHOTO IUKIIA
(SI3BIKOM, JINTEPATYPOU, MUPOBOM Xy/I0)KECTBEHHOM KYJIbTYPOiN);

—  packpvieams PoOJib  XUMHUYECKUX 3HAHUW B Oyaylied MpaKTHYeCKOM
JEATEIIbHOCTH;

— packpuvleamb POib XUMUYECKUX 3HAHUN B (OPMUPOBAHUU WHIUBUIYAIbHOU
o0pa3oBaTeIbHON TPACKTOPHUU;

— NPOCHO3UPOBaMb CIIOCOOHOCTh HEOPraHWYECKHX M OPraHWYeCKUX BELIECTB
MPOSIBIIATh OKHCIIUTEIbHBIC W/WJIM BOCCTAHOBUTEIBHBIC CBOWCTBA C YYETOM
CTETICHEN OKHUCIICHUS IIEMEHTOB, 00pa3yIolnX HX;

— apeymenmuposams €IWHCTBO MHUpPA BEUIECTB YCTAHOBICHUEM TI'€HETHYECKOU
CBSI3U MEXy HEOPraHUYECKUMHU U OPTraHUYE€CKUMHU BENIECTBAMU;

— 671a0emb XUMUYECKHM SI3BIKOM [UJIsi OOOTramieHusl CIOBapHOrO 3amaca Hu
Pa3BUTUS PEUM;

— Xapaxkmepu306ams CTAHOBJICHHE HAyYHOM TEOPUM HA IPUMEPE OTKPBITHS
[lepyognueckoro 3akoHa W TEOPUM XUMHUYECKOIO CTPOCHUS OPraHUYECKHUX
BEILIECTB;

— KPUTHYECKH OMHOCUMbCSA K TICEBJOHAYYHOM XMMHUYECKOW WHGOpMAIINH,
[IOJIy4aeMOM U3 Pa3HbIX UCTOYHHUKOB;

—  noHumamsv TIOOAIBbHBIE TMPOOJEMBI, CTOSIIHUE TEpel YeIOBEYECTBOM
(PKOJIOTUYECKUE, DHEPTETUUECKUE, CHIPhEBBIC), U npediiaeams MYTU UX PEIICHUS, B
TOM YHCJI€ U C IOMOIIBIO XUMUH.

Conepxanne kypca 10—11 kiaaccoB. ba3oBblii ypoBeHb

ConmepxaHue Kypca XapaKTepU3yeTCs LIEJIOCTHOCTBIO M CHUCTEMHOCTBIO
y4eOHOro MpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEACHO KECTKO JTUMUTHUPOBAHHOE
y4ueOHOE BpeMs.

[TepBas yacTh Kypca (10 knacc) nocesieHa OpraHuYeCKUM COETMHEHUSM, a
BTopas (11 kiacc) — obiiel XumMumu.

CTpyKTypHpOBaHHE Kypca OpPraHUYECKOW XHMHUU OIPEAENSeTCS HACIMHU
TEOPHUH pa3BHBaIOIIero o0yueHus InpkoHnHA U B. B. /laBbIioBa M CTaBUT IIENIBIO
pa3BUTHE y4YaIIUXCS HENPOMUIBHBIX IO OTHOIIEHHWIO K XHWMHUHM KJIACCOB
cpencTBaMu yueOHOW AUCIUIUIMHBL. [[09TOMy BHauajge paccMaTpHUBAIOTCS KPaTKUE
TEOPETUYECKUE CBEICHHUS O CTPOEHUHM, KiIaccupukaumm ©  crnocodax
dbopMupoBaHusT Ha3BaHUN OPraHUYECKUX COCIMHEHUH, 00 O0COOEHHOCTAX
MPOTEKAHUSI OPraHUYECKUX PEAKIM B CPaBHEHUHM C M3yUYCHHBIMHM B OCHOBHOM
IIKOJIC TUIAMU XUMHUYECKUX PEaKIuid ¢ ydacTHeM HeopraHudeckux BemiecTB. Ha
Ha4aJIbHOM JTalle PAacKpPhIBAIOTCS MPUYUHBI MHOT000pa3vs OpraHUYeCKUX
COEJIMHEHUMH.

Manee paccmarpuBaroTCsl OCHOBHBIE KJIACChl OPraHUYECKUX COCAUHEHUN —
YIJIEBOJOPOJIOB (QJIKAHOB, AJIKEHOB, IMEHOB, aJKMHOB, APEHOB) U MX MPUPOIHBIX
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UCTOYHHUKOB (IIPUPOJHOTO Tra3a, HePTH U KAMEHHOrO YIisi). DTO TMO3BOJISIET
3aKpPENUTh OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX
coenuHenu A. M. bytneposa.

3areM CBEIEHUSI O 3aBUCUMOCTHU CBOMCTB OPraHUYECKUX COEIMHEHHM OT UX
CTPOCHHsI PA3BHUBAKOTCA IIPU PACCMOTPEHHM KIJIACCOB KHCIOPOACOAEPIKAIIMX
COEUHEHUH (CIMPTOB, (eHOJa, aNbJETHI0B, KapOOHOBBIX KHUCIOT, CIOXHBIX
3(pUpPOB, KUPOB U YIIEBOJOB) U a30TCOACPKAIIMX OPraHUYECKHUX COEIUHEHUI
(aMMHOB, aMUHOKHCIIOT, OEJIKOB U HYKJIEMHOBBIX KUCJIOT).

Wnero nenernonaradus, T. €. OTBETA HAa BOIIPOC O POJIM OPTaHUYECKON XUMUHU
B JKU3HU COBPEMEHHOIO OOIIECTBa, pealu3yeT 3aK/IIOYUTENbHas IvlaBa Kypca
«Oprannueckas XuMusi 1 0011ecTBO». B Hell oOy4daromuecs 3HaKOMATCSA C TAKUMHU
BOXHBIMU B TMPAKTUYECKOM M OHMOJIOTMYECKOM OTHOIICHHHM BEIIECTBAMU U
MarepuaniaMy, Kak IUIaCTMAacChl M BOJIOKHA, ()EPMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBAa, a TAKXKE C JOCTUKEHUSIMU OMOTEXHOJIOTUH.

Wnen teopun pa3BUBaAIOIIEr0 OOy4YeHHUs MOJOXKEHbI M B OCHOBY Kypca
o0mie XuMuM. Y CTaplIEKIACCHUKOB (DOPMUPYETCS LIEIIOCTHOE MPENCTABICHHUE O
XUMUYECKON HAyKe U XUMHUYECKOM IIPOU3BOJICTBE, & TAKXKE O €IMHON €CTECTBEHHO-
HAay4YHOM KAapTUHE MHUpPA, B KOTOPOM XMMHMYECKas KapTMHA MHpa SBISETCA €€
HEOTHEMJIEMOI YaCThIO.

B kypce oOmell XxuMuuM BHauaje ydalldecs 3HAKOMSTCS MOCIEAHUMU
JOCTHKEHUSIMU B OOJACTH M3Y4YEHMsI aTOMa, Y3HAIOT O COBPEMEHHBIX MeEToax
NO3HAHMUS CTPOEHHUS aroMa, YIIYONISIIOT M PacUIMpsIOT 3HAHUS, IOJIyYEHHBIE B
Kypc€ OCHOBHOW IIKOJBI, O CTPOCHHHM aroMa W BEIIECTBA HAa OCHOBE
[lepuoguueckoro 3akoHa u Ilepuommueckoit cuctemsl JI. M. MengeneeBa, 00
oOlIMX CBOMCTBaX KJIACCOB OPraHUYECKUX U HEOPraHWYECKHX COCAMHEHUN
(KUCHOT,  OCHOBaHMH, aM(pOTEpHBIX COEAMHEHHMI) B  CBET€  TEOPHUH
IIEKTPOJIMTUYECKON TUCCOLMALMU U IIPOTOHHOU Teopuu. [lanee paccmarpusaeTcs
Kjaccuukanuss XUMHUYECKUX pEakuuid B OpPraHMyecKoil M HEOpPraHU4YeCcKoOn
XUMHH. 3aBepliaeT KypC 3HAKOMCTBO CTapIIECKIACCHUKOB C NEPCHEKTUBAMHU
pPa3BUTHS XUMHUYECKOM HAyKM M XUMHUYECKOTO IPOM3BOJCTBA, C MpobOIeMaMu
OXpaHbl OKPYKAIOIIEW Cpenbl OT XUMHUYECKOTO 3arpsi3HEHHs W MYTIMH UX
peLeHus.

Conepxanne kypca. 10 kiaacc. ba3oBblii ypoBeHb

Teopusa cmpoenusa opzanuueckux coeounenuii A. M. Bymaeposa.
Ilpeomem opzanuueckoii xumuu.(2u)

Opeanuueckue geujecmea. npupooHule, UCKYCCMBEHHblE u
cunmemuyeckue. OcobeHHOCMU COCMABA U CMPOEHUS OP2AHUYECKUX
seuwjecms. Bumanuzm u eco kpax. [lonsmue 06 yenesodopooax.
OcHoOBHbBIE T0JIOKEHUSI TEOPHUH XMMHUYECKOro cTtpoeHusi bytiepona.
BanentHocts. CTpykTypHble (QOpMYJbI — TMOJIHBIE W COKpaIIEHHBIE.
[Ipocthie (omuHAapHBIE) U KpaTHbIE (JABOMHBIE W TPOWHBIE) CBS3HU.
N3omepsl 1 nzomepusi. Bz3auMHOe BIMsSIHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.  Hexotoppie  oOmme — XMMHYECKHE  CBOMCTBA
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OPraHUYECKHUX BELIECTB: MX TOpPEeHHEe, IUIaBlIeHHEe U OOyIJIMBaHUE.
Mopenu (mapocTepKHEBble U OOBEMHBIE) MOJIEKYJI OPraHUYEeCKUX
COCIMHEHUH pa3HbIX KiaccoB. OnpeneneHue 3JIEMEHTHOIO COCTaBa
OPraHUYECKUX COCTUHEHUN.

Jlabopamopnvie onwvimobl. VI3roTOBIEHHWE MOJENEd OPraHUYECKHX
COEJIMHEHUMH.

YrieBogopoabl U MX NPUPOJAHbIE HCTOYHUKH 12 4.

IIpeneabHbie yreBonopoabl. Ajikanbl. Onpenenenue. [omonornueckuil psn
aNnKkaHoOB W ero oomas ¢opmyna. CTpyKTypHass HM30MEpHUsl YIJIEPOIHON IEnu.
Panukanel. HoMeHknarypa ankaHoOB. XHMMHYECKHE CBOMCTBA aJKAHOB: T'OPEHUE,
peakluMy 3aMeleHus (TraJIOreHUPOBAaHUE), pEaKLUsl Pa3IoKEeHUs METaHa, PeaKUus
JNErHIPUPOBAHMS ITAHA.

HenpenenbHble yriieBoaopoabl. AJIKeHbl. OTUJIEH. [OMOJIOTHYECKUU psll
ankeHoB. Homenkiarypa. CrpykrypHas uzomepud. [IpomblluieHHOE MOTydYeHUE
AJIKEHOB: KPEKHHI' U JIETUAPUPOBAHUE alKaHOB. Peakius geruaparaiuu 3TaHoja,
KaK JIabopaTopHbIii crmoco0 ToJiydeHus HTuieHa. Peaknuu NpuUCOETUHEHUS:
rUuAparanus, THIPOrajJoreéHUpPOBAHHE, TaJIOTCHUPOBAHUE,  MOJUMEPHU3ALHUU.
[IpaBuno MapkoBHukoBa. OkuciieHHE ankeHOB. KadecTBEHHBIE peakluu Ha
HEIPENEIbHBIE YITIEBOIOPOABI.

Aaxanuensl. Kayuykn. Homenknarypa. Conpsok€HHble aueHbl. byranuen-1,3,
u3zonpeH. Peaknus JleGenesa. Peaknum npucoenunenus ankagueHoB. Kayuyku:
HaTypaJbHBIA, CUHTeTHUYECKHEe (OyTaJHeHOBBINA, W30MPEHOBHIN). Bynkanuzamms
Kayuyyka. Pezuna. D00HUT.

AuaxkuHbl. OOmas  XapakTepucTUKa roMosiorudeckoro psga.  CrnocoOsl
o0Opa30BaHusl Ha3BaHWW AJIKMHOB. XHMMHUYECKHE CBOMCTBA alleTUJIEHA: TOpPEHUE,
pEeaKLMK MPUCOEAUHEHUS: THIPOTraJOr€eHUPOBAHKE, FaJOTeHUPOBAHUE, THAPATALIHS
(peakust KyudepoBa), — ero mnonydeHue W NpUMEHEHHE. BUHUIXJIOpUI U ero
MOJIMMEPU3ALIMS B TOJTUXJIOPBUHUII.

ApeHnbl. beH3051, KaKk IPEACTAaBUTENIb apOMAaTUUYECKUX yIIeBOIOpoaoB. CTtpoeHune
€ro MOJIEKYJIbl M CBOMCTBAa (PU3MUECKUE M XUMHUYECKHE CBOWCTBA: TOpPEHUE,
peakuMM 3aMelleHuss — TaJIOreHHpoBaHWe, HuTpoBaHue. [lomyueHune wu
npuMeHeHue OeH3017a.

IlpuponHbiii M monmyTHBIN ra3pl. CocTaB NMpUPOIHOro ra3a. Ero HaxoxiaeHue B
npupone. IlpemMymiecTBa NPUPOAHOrO Tra3a KAk TOIUIMBA. XHMHUYECKas
nepepaboTka MPUPOJHOTO Tra3a: KoHBepcus, nuposnu3. CuHTE3-ra3 u €ero
MIPUMEHEHHUE.

[TonyTHble Ta3bl, ux coctaB. [lepepaboTka momyTHOro rasa Ha (pakuuu: CyXOi
ras3, IpornaH-0yTaHOBasi CMECh, Fa30BbIil OCH3HH.

Hedptr m cnocodbl eé mepepaGorku. CoctaB HepTH U e€ mnepepadboTka:
neperoHka, Kpekunr, pudopmunr. Hedrenpoaykrel u ux nomyudenue. [lonarue o0
OKTaHOBOM yucJje. XUMHUUYECKHE CIOCOObI MOBBILIEHUS Ka4eCTBa OCH3MHA.
Kamennblii yroab u ero mepepa0dorka. KokcoBaHMe KaMEHHOIO YIS U €rO
MPOJIYKThI: KOKCOBBIM ra3, aMMHUauHas BOJla, KaMEHHOYTOJIbHas CMoOJja, KOKC.
["a3udukanmst KaMEHHOTO YIJIS.
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Jlemoncmpayuu. I'opeHne NpeaebHbIX U HEMPENEIbHbIX YITIEBOIOPOAOB: METAHA,
3TaHa, aleTwieHa. KayecTBEHHbIE pEaKUUMW Ha HENpeIeTbHbIE YITIEBOIOPOBL:
oOecCIBEUMBaHUE JTUJICHOM M aleTHJIIEHOM pAacTBOPOB MEpPMaHTaHaTa Kaiaus Hu
OpomHOI Boabl. OTHOHIEHME O€H30J1a K O3TUM OKHCIUTENsM. Jleruapararus
staHona. ['maponu3 kapobuna kanpuus. Komnekiuu «HedTs u HEedTEnpomyKThD,
«KameHHBIH yroib ¥ MpoaAyKThl ero nepepadotku», «Kayduyku». Kapra mnone3nbix
uckonaemoix PO.

Jlabopamopnvie  onvimui.  OOHapyXeHUE  TPOAYKTOB TOPEHUS  CBEYH.
HccnenoBanre CBOMCTB KaAyYyKOB.

KontposbHass padora Ne 1 «Teopusi cTpoeHHsI OPraHMYECKUX COCAUHEHMH
A.M. ByTtiiepoBa. YriieBoaopoabn»

Kucsiopoa- n a3orcoaep:kamnue oprannyeckue coenunenns (14 1)
Oanoaromubie cnuprbl. OnpeneneHune. @OyHKIMOHANBbHAS T'UAPOKCUIbHAS
rpymnma. ['oMOIIOrn4eckuil psa NMpEeAenbHBIX OAHOATOMHBIX CHUPTOB. M3oMepus
MOJIOXKEHUS (PYHKIIMOHAJIbHOM Tpyninbl. BogoponHas cBsi3b. XUMHUECKUE CBOMCTBA
COUpPTOB. AubJeruaHas rpymnmna. Peakuus sTepupuUKalnd, CIOXKHBIE SQUPBHIL.
IIpumenenue cuupros. JlencTBrE METWIOBOIO U 3TUJIOBOIO CIIMPTOB HAa OPTraHU3M
YEJI0BEKA.

MHoroaroMHbIe CIUPTHI. DTUJICHIJIMKOIIb, KaK MIPEACTABUTEIb JIBYXaTOMHBIX H
[JIMLEPUH, KaK MPEICTABUTENb TPEXATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIUPTHI, UX CBOWCTBA, MOJy4dyeHUe U npuMeHeHue. [lonstue 00
aHTUpu3ax.

®enoua. CtpoeHue, MoIy4eHUE, CBOMCTBA U pUMeHeHHe (eHosna. KauecTBeHHbIe
peakuuu Ha GpeHosa. B3anmHoe BiIMsHHE aTOMOB B MOJIEKYJE (PeHOJIA.

Aabaeruabl U KeTOHbl. POpMaNBACTHI U ALETANBACTHI, KAaK IPEACTABUTEIN
anbJETUJ0B, COCTaB uX MoyeKyl. (DyHKUUMOHaNbHAs KapOOHWIbHAs Tpynma.
KauecTBeHHbie peakuuu Ha anpaeruabl. CBOWCTBA, MOJYYEHHE W NPUMEHEHHUE
dopmanpaernia W aueraipierujga.  Peakiuu  TMOJUKOHJECHCALMHM IS
dbopmanpaeruaa. [loHsTue o KETOHAX Ha MPUMEpPE alleTOHA.

KapOoHoBble KHCJIOTBbI. [OMOJOTMYECKHI psJl TPEICIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCHOT. JKHpHBIE KapOOHOBBIE KHCIIOTHl. XHMHYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. [loydyeHne u npuMeHeHne MypaBbUHOM U YKCYCHOU KHUCIIOT.
Caoxubie 3pupsl. Kupbl. Peakuus srepudukanuu. Crnoxabie 3¢upsl. Kupsl, ux
COCTaB W THJIPOJU3 (KUCIIOTHBIN U 1IeI09HOM ). Mblna. ['uapupoBanue sKupoBs.
YiueBoabl. YrneBoasl. MoHocaxapuapl. [roko3a kak anpaerupocnupt. CopOuUT.
Monouynokucnoe u cnuproBoe Opoxxenue. dotocunres. Jucaxapunpl. Caxapo3sa.
[Tonucaxapuasl: Kpaxmai, HEJITI0I03a.

AmuHBbI. AMUHOrpynma. AMHHBI TpPEIEIbHBIE M apOMaTHYeCKHhe. AHUIIMH.
[Tonyyenne amuHOB. Peakuusi 3uHuHA. XMMHYECKHME CBOWCTBA M TMPUMEHEHUE
aMUHOB.

AMMHOKHCJIOTBI. AMUHOKHCIOTBI, COCTaB HUX MOJEKYJ W CBOMCTBA, Kak
aM(OTEpHBIX  OpPraHUYECKUX COeAWMHEHWH. [MHmuH, Kak mpeacTaBUTEh
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aMHUHOKHCIIOT. [lonydeHne nomneTuioB peakuuen noamkonaencannu. [lonstue o
MENTUIHOU CBSI3HU.

beakn. CrpoeHue Mosekyn O€NIKOB: IE€pBHYHAs, BTOPUYHAS W TPETUYHAs
CTpykTypbl. KauecTBeHHbIE peakiuu Ha O€IKH, MX THIPOJU3, JEHATypauus Hu
Oounosornueckue GyHKIIUH.

Jemoncmpayuu. 1lonydeHue anbAeTHIOB OKHCIEHHUEM CIUpPTOB. KauecTBeHHas
peakiisi Ha MHOTOATOMHBIE CIIUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH (PeHoIa B BOAEC
oT Temreparypel. B3aumopeiictBue ¢ OpomHOM Bomor u xyopuaom sxeneza(Ill),
KaK KauecTBeHHbIe peakuuu Ha (eHon. Peakuum cepeOpsHOro 3epkaja M CO
CBEXemnoiyuyeHHbIM ruapokcugoM meau(ll) mpu HarpeBaHuu, Kak KaueCTBEHHbBIC
peakuuu Ha anbaeruibl. OOpaslbl MypaBbUHOM, YKCYCHOH, MAJIbBMHUTHHOBOW WU
CT€APUHOBOM KHUCIIOT U HUX PACTBOPUMOCTH B BOJE. AJIBIETHIHBIE CBOWCTBA H
CBOICTBA MHOTOaTOMHBIX CIIMPTOB IIIFOKO3bI B peakuuu ¢ ruapokcuaom menu(Il).
Nnentudukanus kpaxmana. KauecTBeHHbIE peakuy Ha OCIKH.

Jlabopamopnvie onvimpl. CpaBHEHHE CKOPOCTH HCIAPECHUS BOJBI U 3TAHOJA.
PactBopumoCTh mmneprHa B BOoAE. XMMHYECKHE CBOWCTBA YKCYCHOM KHCIIOTHI.
OmnpeneneHue HENMPENeIbHOCTH PacTUTENBHOIO Macia. Mnentudukanusa kpaxmana
B HEKOTOPBIX IIPOAYKTax IUTaHUs. M3roToBieHHEe KpaxMabHOTO KIEHCTEpA.
M3roroBiieHne Monenerd MOJEKYJI aMHMHOB. I3roroBieHHE MOZIEIU MOJIEKYJIbI
[JIMIMHA.

Ilpakmuueckaa paboma Nel. Unentudukaiysi opraHU4eCKUX COCTUHEHUN.
KonTponbnasa paGora Ne2 «Kuciaopon- M a3orcoaepkamiye OpraHu4vecKue
COeIMHEHH».

Opranuveckasi xumusi 1 00mecTso (7 4)

buorexnonorus. Ilepuonsr e€ pa3Butus. Tpu HampaBieHUs OHOTEXHOJIOTHU:
reHHasi (WM TeHeTHUYeCKasl) UHXKEHEPHs; KJIETOUYHAsl MHKEHEpHs; Ouoioruyeckas
uHxeHepus. leHermuecku  moauduuupoBaHHele  opranusmbl (I'MO) wu
TpaHcreHHas npoaykuus. KinonupoBanue. MimmoOunn3oBanHble (DEpMEHTHI M HX
IPUMEHEHUE.

IMoaumepbl.  Krnaccudukamuss  nomumepoB.  VMICKycCTBEHHBIE — MOJIUMEPHI:
LEJUTYJIOU/, alleTaTHbIN ENTK, BUCKO3a, LEeTIo(aH.

Cunrernyeckne noauMepsbl. [lonnmepusanus u NOJMKOHACHCALNS, KAK CLIOCOOBI
nojgyyeHus: mnonumepoB. CuHtetnueckue kayuyku. Ilomuctupon, tednon u
NOJINBUHWIXJIOPUA, Kak IpeAcTaBUTENM IutactMacc. CHHTETUYECKHE BOJIOKHA:
KallpOH, HalJIOH, KEBJIAp, JIABCAH.

Jemoncmpayuu. Komiekuun KaydyKoB, IIJJACTMACC, CUHTETUYECKHX BOJIOKOH M
n3genni u3 HuxX. GepMEHTATUBHOE PA3JI0KEHUE TIEPOKCHIA BOJIOPOAA C TOMOUIBIO
KaTaja3bl CBEKEHATEPTHIX MOPKOBU WIJIH KapTOQes.

Jlabopamopnuie onvimpl. O3HAKOMIICHHE C KOJUIEKIMSIMU KaydyKOB, IIJJACTMAcCC U
BOJIOKOH.

Ilpakmuueckas padoma Ne2. PacriozHaBaHUE IJIACTMACC U BOJIOKOH.

HUroro: numarHocruyeckux pador — 3(BKJIKOYASA TOI0BYI IPOMEKYTOUHYIO
arrecranuio). IlpakTtudyeckux pador — 2.
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T'onoBasi mpome:xyrounasi arrecranmus 3a kKypc 10 kiacca mpoBoauTcs B
¢popme TecrupoBanus. Pabora cocrout u3 19 BonpocoB yactu A ¢ BbIOOpPOM
O/IHOTO OTBETA U3 YeThIPEX MPeAJI0KEeHHbIX.

Copep:kanne kypca. 11 knacc. ba3oBblii ypoBeHb
Crpoenne BemecTB (9 4)
OcHoBHbIE cBeleHUs1 0 cTpoeHum aroma. CTpoeHuE aroma: cOoCTaB sijpa
(HyKJIOHBI) W OJJeKTpoHHas o6onouka. [lonstue o0 wuzortomax. IlonsTne o
XAMHUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apsiIOM SIpa.
Ilepuoanueckas cucremMa xumuueckux diemeHToB J[. M. MenaesieeBa B cBere
cBeTe YYeHUsSI 0 CTPOeHMH aroMa. OU3NYECKU CMBICI MPUHATON B Tabmuie /[l
N. MeHnneneeBa CUMBOJIMKU: TTOPSAIKOBOIO HOMEPA 3JIEMEHTA, HOMEpA MEeproja 1
HOoMepa rpynnbl. [loHsTHE O BaJeHTHBIX AEKTpoHax. OToOpakeHHe CTPOEHUs
DIIEKTPOHHBIX ~ O0OJIOYEK AaTOMOB XHMMHYECKHUX DJIEMEHTOB C  IOMOIIBIO
AIIEKTPOHHBIX U AIIEKTPOHHO-TpaduIeCKuX (HOPMYIL.
OObsCHEHHE 3aKOHOMEPHOCTEW HM3MEHEHHUs CBOMCTB AJIEMEHTOB B IEPUOJAX U
rpymnmnax MepUOJUYECKON CUCTEMBbI, KaK CIICICTBUE UX BJIEKTPOHHOIO CTPOCHUS.
DIEKTPOHHBIE CEMENCTBA XUMUYECKUX AJIEMEHTOB.
CpaBHenne Ilepuoan4eckoro 3aKO0Ha M TEOPUM XHMHMUYECKOI0 CTPOCHHMS HA
¢unocodcekoii 0OCHOBe: TPEANOCHUIKM OTKphITUA llepuoguueckoro 3akoHa H
TEOPUH XHUMHUYECKOTO CTPOCHHSI OPTaHUYECKUX COCIMHEHUM; POJIb JUYHOCTH B
HMCTOPUH XUMHH; 3HAYCHUE NMPAKTUKU B CTAHOBICHUM W PAa3BUTUU XUMHUYECKUX
TEOPUH.
HNonnasi xXuMu4eckasi CBsi3b U1 HOHHbIE KPUCTAJJINYeCKHe peméTKU. Katnonsl
¥ aHUOHBI: WX 3apsijibl U KiacCU(UKAIMS IO COCTaBy Ha MPOCTHIE M CIOKHBIC.
IIpencraBurenmu. [Tonatne 00 WOHHOW XHMMHYECKON CBs3M. MoHHas
KpUCTAJUTMYECKasi peméTka U (U3NYEeCKUe CBOWCTBA BEIIECTB, OOYCIOBJICHHbBIC
3THUM CTPOCHHUEM.
KoBanenTHass  xuMuYeckasi CBfAI3b. ATOMHBIE M MOJICKYJISIPHbIE
KpHUCTAJNINYeCKue PeLIETKH. ITonsThe 0 KOBaJICHTHOM CBSI3MU.
DIIEKTPOOTPULIATEIIBHOCTh, HEMOJSIpHAs MW TOJSpHAs KOBAJICHTHBIE — CBS3H.
KpatHoCTh KOBajieHTHOW CBsI3M. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHBIX CBS3€il:
OOMEHHBI M JIOHOPHO- aKLUENTOPHBIA. [1oMApHOCTE MONEKYINBI, KakK CIEACTBUE
MOJISIPHOCTHU CBSA3UM WM TE€OMETPUU MOJICKYIbl. KpucTtammyeckue pemeTku ¢ 3TUM
TUTIOM CBSI3U: MOJIEKYJISIPHBIE W aroMHble. (DU3MYECKHE CBOMCTBA BEUIECTB,
00yCJIOBJICHHBIE TUIIOM KPUCTAJUTMYECKUX PEIIETOK.
Mera/uinyeckasi cBsi3b. [loHATHE O METAUIMYECKOW CBSI3M M METAJUIMYECKUX
KPUCTAJUINYECKUX peleTKkax. DU3NUeCcKue CBOMCTBA METANIOB HA OCHOBE MX
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KPUCTAJIMYECKOTO CTpoeHus. [IpuMeHeHue MeTayuioB Ha OCHOBE HMX CBOMCTB.
YEpHbIE M LBETHBIE CIUIABBI.

BogopoaHass xummu4yeckasi CBfA3b. MEXKMOIIEKYIApHAs U BHYTPUMOJIEKYISIPHAS
BOJIOPOJIHBIE CBSI3U. 3HAYEHUE MEKMOJICKYISIPHBIX BOAOPOIHBIX CBSI3€H B MPUPOJIE
Y KU3HU YEJIOBEKA.

IHonumepnl. IlonydyeHne  MNOJMMEPOB  pEaKUUSIMU  NOJMMEPHU3ALUH U
MOJIMKOHJICHCAlMU. Ba)kHeWllne NpelCcTaBUTENN IUIAaCTMACC M BOJOKOH, HX
MOJIyYEHUE, CBOMCTBA U pUMEHEeHHE. [IoHATHE 0O HEOpPraHMYECKUX MOJUMEpPax U
UX IPEICTABUTEIN.

JucnepcHbie cuctembl. [loHsTue o gucnepcHor ¢aze U AUCIEPCUOHHOMN cpejie.
ArperatHoe cOCTOsSHHE pa3Mmep yacTull ¢a3bl, Kak OCHOBa i Kiaccuduxanuu

JUCIEPCHBIX ~ CUCTEM.  OMYJbCUH, CYCIIEH3UHM, a3p030Jid —  TPYMIbI
rpyOOAMCHEPCHBIX CHCTEM, WX MPEICTABUTENW. 30JIM W Teld — TPYIIb
TOHKOJIUCIIEPCHBIX CHUCTEM, MX IpeAcTaBuTeNH. lloHATHE O cCcuUHEpe3uce u
KOATyJISIUU.

Jemoncmpayuu. llepuognyeckod CUCTEMBl XUMHUYECKHX diemeHToB [l U.
MenneneeBa B paznuuHbix hopmax. Mojenb HOHHON KPUCTAJUITMYECKON PEIIETKU
Ha TOpuUMepe XJopuaa Harpusa. MuHepalbl C 3TUM THUIIOM KPUCTAILUIMYECKOU
PELIETKOMN: KaJIBbLHUT, TAJIUT. MOIeJIN MOJIEKYJISIPHON KPUCTAJUIMYECKON PEIIETKU Ha
IIPUMEPE «CYXOTO JIbJIa» WJIM MOJA M aTOMHOM KPUCTAJUIMYECKOM PEIETKU Ha
nmpuMepe anmasa, rpaduta win kBapua. Monens MossipHOro 06bEMa raza. Mojenu
KPUCTAJUTMYECKUX PEIIETOK HEKOTOphIX MeTauioB. Komnekiuu  oOpasios
Pa3IMYHBIX AUCHIEPCHBIX cUcTeM. CUHEPE3UC U KOATYIISLIHS.

Jlabopamopnvie  onvimbl.  KOHCTpyMpOBaHME  MOJACIM  METAIUIMYECKOU
XUMHU4YecKko cBsi3u. lloydeHue KOJUIOMAHOTO pacTBOpa KypHUHOIO Oelika,
MCCJICIOBAHUE €r0 CBOWCTB C MOMOIIBIO JA3€pPHOM YKa3KM W TPOBEIACHHUE €ro
neHarypanuu. [lomydeHue sMylibCUU PACTUTENBHOTO Macia U HaOmroneHue 3a e
paccinoenueM. IloydeHue CycrneH3UM «M3BECTKOBOTO MOJIOKa» U HAOIIOIECHUE 32
€€ cequMeHTAalIlEN.

Xumuueckue peakunu (12 4)

Knaccupukanusa XuMHUYECKHX peakumuil. AJioTponu3anus U HU30MepHU3allus,
KaKk peaknuu 0€3 M3MEHEHHUs COCTaBa BEHIECTB. AJUIOTPONUS W €€ MPUYHHBL.
Knaccudukamuss peakuuii 1Mo pa3jiMdHbBIM OCHOBAaHHUSIM: IO YHUCIY M COCTaBY
pEareHToB W TMPOAYKTOB, MO (a3e, MO UCHOJIB30BAHHUIO KaTaiu3aTopa WU
dbepmenTa, o TeroBoMy 3 dekry. TepMoxuMuueckue ypaBHEHHS PEeaKIui.
Ckopoctb xumMu4YecKHX peakuui. DakTopbl, OT KOTOPBIX 3aBUCHUT CKOPOCTH
XAMHUYECKUX PEAKIMI: NPUPOJa PEarupyronMx BEMIECTB, TEMIEpaTypa, MIomaab
X CONPUKOCHOBEHHUSI PEArMPYIONIUX BEUIECCTB, UX KOHUEHTpAIWs, MPUCYTCTBUE
karanuzatopa. llonstue o karanuze. @DOepMeHTH, KakKk OWUOJOTUYECKHUE
Karanu3aTopbl. MTHIMOUTOPHI, KaK «aHTOHUMBI» KaTalli3aTOPOB U WX 3HAYEHUE.
XuMuyeckoe paBHOBecMe U cnocodbl ero cmemenusi. Kiaccuduxanus
XUMHUYECKUX PEaKIUi MO Mpu3HaKy ux HarpabieHus. [loHsartre 006 oOparumbix
peaknmsax W XumudeckoM paBHoBecuu. [Ipunrmun Jle-Illarense u cmocoObI
CMEIICHUSI XUMUYECKOTO paBHOBecHs. (0IIasi XapaKTepUCTHKA PEaKIMil CHHTE30B
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ammuaka 1 okcuaa cepol( VI) u paccMoTpeHHe yCcaoBUM CMEIIEHUS UX PABHOBECHS
Ha IPOU3BOJICTBE.

I'mapoaus. OOpaTumblii U1 HEOOpPaTUMbBIA THIPOIU3bL. [WAPOIU3 COJIEd U €ro
Tumbl. [UIpOIU3 OpraHNYeCcKUX COEIMHEHHH B YKMBBIX OPraHHW3MOB, KAK OCHOBA
oOMeHa BemiecTB. lloHsitue 00 sHepreTuueckoM OOMEHE B KIETKE U pOJIU
TUJIPOJIN3a B HEM.

OKHCANTETBLHO-BOCCTAHOBUTEIbHbIE peakuuu. CTENEeHb OKUCICHHUS U €€
omnpeziesieHne 1o ¢GopMyaaM OpPraHUYeCKUX UM HEOPraHMYECKUX BEIIECTB.
DOneMeHThl M BEIIECTBA, KaK OKHUCIUTENM W BOccTaHOBHUTENH. lloHsTHE O
MPOIIECCAX OKHUCIIEHUS U BOCCTAHOBIICHUS. COCTaBI€HUE YPABHEHU XUMHYECKHUX
peakiMii Ha OCHOBE AIIEKTPOHHOTO OajlaHca.

DJIEKTPOJIN3 PACIVIAaBOB M PACTBOPOB JJIEKTPOJMTOB. XapaKTEpPUCTHKA
ANIEKTPOJIN3a, KaK OKHUCIMTEIbHO-BOCCTAHOBHUTENHHOTO Mporecca. OcoOeHHOCTH
AIIEKTPOJIM3a, TMPOTEKAIOIIET0 B pacTBOpax AMeKTpoiauToB. IlpakThueckoe
IPUMEHEHUE DBJEKTPOJIM3a: IOJIyYEeHUE TajJoreHoB, BOAOPOJA, KHUCIOPOJa,
HIEJIOYHBIX METAJUIOB M LIEJNOYEH, a TAK)KE AIFOMUHUS 3JIEKTPOJIU30M PACIUIaBOB U
pacTBOpPOB COENMHEHHMM JTUX 3ieMeHTOB. I[loHsATHE O TrajbBaHOIIACTUKE,
raJIbBAaHOCTETUU, PAaPUHUPOBAHUY IIBETHBIX METAJIOB.

Jemoncmpayuu. PacTBOpEHHE CEPHOM KHCIOTBI M aMMHAYHOW CEIUTPHl H
dbuKcanys TEIUIOBBIX SBJICHUM JUIsl 3THX MpoIleccoB. B3auMonelcTBusi pacTBOPOB
COJISTHOM, CEpPHOM M YKCYCHOM KHMCJIOT OJJMHAKOBOUW KOHIICHTPALUH C OJUHAKOBBIMU
KycOoukaMH (TpaHyJaMH) IMHKA U B3aUMOJICHCTBHE OJJUHAKOBBIX KYCOUYKOB Pa3HBIX
METaJUIOB (MarHus, IMHKA, JKejie3a) C PaCTBOPOM COJISTHOM KUCJIOTHI, KaK MpUMEp
3aBUCUMOCTH  CKOPOCTH XMUMHUYECKHX pEaKIUil OT MpUPOAbl  BEIIECTB.
B3auMonelicTBie pacTBOPOB THOCYNb(aTa HATPUsl KOHLIEHTPALMHA U TEMIIEPAaTypbl
C pacTBOPOM CEpHOM  KHCIOTBL. MOAENIUpPOBAHUE  «KHUISIIETO  CIOS.
Hcnonb3oBaHNe HEOPraHUYECKUX KaTaau3aTopoB (Coliel xenes3a, noauaa Kajius) u
MPUPOJHBIX OOBEKTOB, COAEpPXKAIMX Karana3y (Cblpoe Msico, kaptodenb) s
pasnokeHusl nmepokcuaa Bojopoaa. BzaumonelcTBre UHKA C COJSTHOM KHCIIOTOM
HUTpaToM cepedpa, Kak MpUMEpbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOW pEeaKIuil 1
peakuuu oomeHa. KoncrpyupoBanue monenu anekrponusépa. BuneopparmeHnt c
MPOMBIIIJIEHHONW YCTAHOBKH ISl IOJIyYEHUS AJIFOMUHUS.

Jlabopamopnwie onvimui. VimocTpanusi npaBuiia beproiiie Ha NpakTUKE —
MPOBEACHUE pEeaKIui ¢ o0pa3oBaHHMEM OcCajKa, rasa W BoOJbI. IeTeporeHHbIN
KaTajau3 Ha IPUMEPE Pa3IokKEeHUsI NEPOKCHIA BOJOPOAA B MPUCYTCTBUU JUOKCUIA
Mapranma. CMelieHue paBHOBECHS B CHCTEME Fe’* + 3CNS™ < Fe(CNS)s.
WcnpiTanue WHIMKATOpaMH Cpedbl PAcTBOPOB COJEM  pa3IU4HBIX THUIIOB.
OKHCIUTETbHO-BOCCTAHOBUTENIbHAS peaklusd M peakuus oOMeHa Ha MpuMmepe
B3auUMOJIeHCTBUS pacTBOPOB cyabdara meau(ll) c sxene3oM U pacTBOPOM ILIETOYH.
Ilpakmuueckaa padoma Nel. PemieHne SKCIEPUMEHTAIBHBIX 3a7ad IO TEME
«XHUMHAYECKaAs PEAKIIHSY.

Konrposabnas padora Ne 1 «CrpoeHue BemecTsa. XuMHUYECKasi peaKkusD)

BemecTBa u ux cBoiictea (9 4)
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Mertajuibl. ®usndeckne CBONWCTBA METAUIOB, Kak (YHKIHS WX CTPOCHUS.
JleleHne MeETauioB HAa TPYyNIIBI B TEXHUKE M XUMHH. XHMHUYECKHE CBOMCTBA
METAJUIOB U EKTPOXMMHYECKUM psAx HanpspkeHuu. [loHsTue o meramnorepMun
(JIFOMMHOTEPMUH, MATHUETEPMUH U JIP.).

HemeraJuibl. biaropoansie rassl. Hemerasuiel kak okuciurenu. Hemerauisl kak
BoccTaHoBUTENU. Psan snexrpoorpunarenbHoctd. MHepTHble WM OmaropoaHbie
rasbl.

Kuciorsl Heoprannyeckue u opranmdeckue. KucioTel ¢ TOUKM 3pEHUST aTOMHO-
MOJIEKYJISIPHOTO y4eHUs. KHCIIOTBI ¢ TOYKM 3pEHUS TEOPUH DIIEKTPOIUTUUYECKON
nucconurani. Kuciorsl ¢ TOUKU 3peHHs] TPOTOHHOU Teopuu. O0IIre XUMUYECKHe
cBoiicTBa kuciot. Kiraccudukarus Kucior.

OcHoBaHNSI HeOpraHu4veckue M opraHudeckue. OCHOBAHUS C TOYKU 3PEHUS
aTOMHO-MOJICKYJSIpHOTO ~ yueHHsi. OCHOBaHUS C TOYKUM 3pPEHUS] TEOPUU
ANEKTPOIUTHYECKON auccouranuu. OCHOBaHMS C TOYKM 3PEHUS MPOTOHHOU
teopuu. Knaccudukanuuss ocHoBaHMM. XHMHUYECKHE CBOMCTBA OpPraHUYECKUX U
HEOPraHUYE€CKUX OCHOBAHUU.

Am@oTepHbIe COCTUHEHUS HeOpraHuvyecKue U OpraHuveckue.
Heoprannueckue am@orepHble COCIUHEHMS: OKCHUIBI W TUIPOKCHUIIBI, — WX
CBOICTBa W moiydeHue. AMGOTEpHbIE OPraHUYECKUE COCIUHEHUSI Ha IMpUMEpE
aMUHOKHUCIOT. [lenTuasl u nentuaHas CBs3b.

Commn. Knaccudukamus coneit. JKEcTkocTh BOIBI M CIOCOOBI €€ YCTpaHEHUS.
[lepexon kapObonara B rugpokapOoHar u oopartHo. OOmMe XUMUYECKUE CBOMCTBA
COJIEH.

Hemoncmpayuu. Komnexuus METAaJIOB. Konnexuus HEMETAJLJIOB.
B3auMoneicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeAbpl0. Bcembimka
TEPMUTHOW cMecU. Bcempimka 4€pHOro mopoxa. BeITECHEHHE TANOrE€HOB U3 MX
pacTBOPOB JPYrMMH rajoreHamu. BzamMopelcTBre MapoB KOHILICHTPUPOBAHHBIX
PacTBOPOB COJISTHOM KUCIJIOTHI U aMMHaKa («IbIM 0e3 orHs»). [lonyueHne aMmmuaka
Y U3YYCHHE €r0 CBOMCTB. Pa3nuuHble Claydyau B3aMMOIECHUCTBHUS PACTBOPOB COJIEH
aJOMUHHUS CO MENOUbl0. [lomydeHune )kECTKOM BOABI U YCTPAHEHUE €€ )KECTKOCTH.
Jlabopamopnuvie onwvimel. llomyyeHue HEPaACTBOPUMOIO THAPOKCHAA U  €r0
B3aMMOJICVCTBUE C KHUCIOTOM. lccienoBaHue KOHIIEHTPUPOBAHHBIX PAaCTBOPOB
COJITHOM M YKCYCHOW KHCIIOT KareJbHBIM METOJOM IpH UX pa30aBlIeHUU BOJIOH.
[Tonyyenne am@oTepHOro THIPOKCHAA W H3yueHHE ero cBoucTB. [IpoBenenue
KAYECTBEHHBIX PEAKIIUH 10 OIPEACIICHUIO COCTABA COJIU.

Ilpakmuueckaa padoma Ne2. PemieHne SKCIEPUMEHTAIBHBIX 3a7ad IO TEMeE
«BeliecTBa 1 UX CBOMCTBAY.

Kontposabnas padora Ne 2 «Bemecrsa 1 ux CBOMCTBa)

Xumus ¥ coBpeMeHHOoe 0011ecTBO (4 1)

IIpousBoacrBo aMmMuaka U MeTaHoua. [IoHATHE O XMMHUYECKOM TEXHOJIOTHU.
XUMHUYECKUE peakluu B TPOU3BOJCTBE aMMmuaka u MeTaHosna. OOmas
KJIacCU(UKAIMOHHAS XapaKTePUCTHKA PEaKIMA CHHTE3a B IPOM3BOJCTBE ITHUX
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IPOAYKTOB. HaydHble IPUHLHAIBI, JEKAIIME B OCHOBE NMPOM3BOJACTBA aMMHUAKa U

MeTaHosa. CpaBHEHUE 3TUX TPOU3BOJICTB.

XuMHYecKasi I'PAMOTHOCTh KaK KOMIIOHEHT 00miell KyJIbTYpbl 4Yel10BeKa.

MapkrupoBka yHaKOBOYHBIX MAaTEpHUANIOB, JJIEKTPOHUKH M OBITOBOW TEXHUKH,

HKOJIOTMYHOTO TOBapa, MPOIYKTOB MUTAHUS, STUKETOK MO YXOAY 3a OHEHKIOM.

Jlemoncmpayuu. Mopaenb TOPOMBIIUIEHHON YCTAaHOBKHM IIOJTYYEHHS CEPHOU

KHUCIIOTHl. Mojienib KOJIOHHBI CHHTE3a amMMuaka. BumeodparMeHTbl U cliailibl O

CTEIEHH 3KOJIOTUYECKON YUCTOTHI TOBapa.

Jlabopamopnvlie  onvimwpl.  VI3yueHue  MapKHpPOBOK  pPA3jIUYHBIX  BUJOB

MIPOMBIIIJIEHHBIX U MPOAOBOJIbCTBEHHBIX TOBAPOB.

KonTpoibHoe TecTupoBanue

Hroro: nnarnoctuyeckux pador — 3(BKJIK0YAs ro0BYI0 IPOMEKYTOUHY IO

arrecranuio). [lpakruueckunx pador — 2.

®opMBbI KOHTPOJIA

1) IlucbmeHHas mTpoBepKa - JOMAIIHUE, MPOBEPOUYHbIC, J1TA0OpATOPHEIE,

IIPAKTUYECKHUE, KOHTPOJIbHBIE, TBOPYECKHUE paboTHI, KOMIUIEKCHBIE

JMAarHOCTUYECKHE pa0OThl, MMCbMEHHBIE OTBETHI Ha BOIPOCHI, TECTUPOBAHHE (B

TOM YHCJIE C HCHOJIb30BaHUEM HH(POPMALMOHHO - TEIEKOMMYHHUKALMOHHBIX

TEXHOJIOTHi), pedpepaTsl, 3aJaHHsI HA OCHOBE TEKCTA.

2) YcrTHas npoBepKa - YCTHBIM OTBET Ha OAMH WJIM CHUCTEMY BOIPOCOB B (opMme

pacckaza, Oecenpl, coOeceloBaHUs, JAOKIAAbl, COOOLIEHUS, 3allUTa IMPOEKTa,

nyOJIMYHOE BBICTYIIJICHUE.

3) KOMOMHUpOBaHHAs TPOBEPKA - COUETAHHE MUCHbMEHHBIX U YCTHBIX (POPM.

4) 'omoBast IpOMeEKYTOYHAS aTTECTALMS IPOBOAUTCH B popme
TecTupoBanus. Pabota cocTout u3 Tpé€x yacTe.

Yacte 1(17 3ananuii)  C BEIOOpOM OTBETA.

- oOyyaromuMes JUIsl BBIIIOJIHEHUS 3alaHusl HEOOXOAMMO BBIOpaTh OAMH W3
YETBIPEX BAPUAHTOB OTBETOB

- oOyyaroiuecs OLIEHUBAIOT BEPHOCTH JIBYX CYXKJICHHM.

Yactb 2(6 3aganuii). 3agaHus ¢ KPATKUM OTBETOM.

- BBIOOP HECKOJBKUX MPABUIILHBIX OTBETOB (MHOKECTBEHHBIN BHIOOD)

- 3aJ]aHHs HA YCTAHOBJIEHUE MO3ULIUH, ITPEACTABIEHHBIX B IByX MHOXKECTBAX

- 3a/iaHusl, TPEOYIOIME HAITMCAHUSI OTBETa B BUJIE YHCIIA.

brnok 3(2 3ananus)3ananus ¢ pa3BepHYTHIM OTBETOM.

- 3a1aHUS HA YCTAaHOBJICHUE B3aMMOCBS3M MEXKAY KJIacCaMU HEOPraHMYECKHUX
BEILECTB

- pacyeTHas 3a7a4da

Bpewms Boinonnenust pabotsl — 90 MUHYT.

VY 00yyaromumxcs J0JKHBI ObITh:

- MEPUOINYECKAS CUCTEMA XUMHUYECKUX dn1eMeHTOB J[.J1. Menneneena;

- PacTBOPUMOCTB KUCJIOT, COJIEM U OCHOBAHUU B BOJE;

- NEKTPOXUMHUYECKUN Pl HAIPSKEHUN METAJUIOB;

- KQJIbKYJISITOP.
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PexoMeH1alM U 110 OCHAIIEHUIO Y4eOHOI0 Mpoiecca

Y4eOHO-METOAUYECKHIT KOMIUIEKT JJIsl M3ydeHus Kypca xumuu B 10—I11
Kjaccax 0a30BOrO  YpPOBHS, CO3/[aHHBI  aBTOPCKUM  KOJUIEKTHBOM  TOJ
pykoBozactBoM O. C. ['aGpuensHa, COAEpKUT, KpoMe yueOHBIX MOcoOui, yueOHo-
METOJUYECKHUE U TUAAKTUUECKHUE ITOCOOUS.
YMK «Xumus. 10 kinacc. ba3oBblil ypoBeHb»
1. Xumus. 10 knacc: yue6. aiis obmeodpaszosar. opranuzanuit / O. C. 'abpuensH,
. I. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3oBslii ypoBeHb. YUeOHUK.
— M..: IIpocsemienue, 2019
2. O. C. I'abpuensn, U. I' Ocmpoymos, U. B. Axcénosa, Xumusa. 10 kacc.
basoBslil ypoBeHb. MeTonueckoe nocooue.
3. O. C. I'abpuenan, C. A. Cnaokos. Xumus. 10 knacc. ba3oBblil ypoenb. Pabouas
TETPaJb.
4. O. C. I'abpuenan, U. B. Tpueybuyax. Xumus. 10 kinacc. 3ajauHuK
5. DnexrpoHHas ¢popMa yueOHUKA.
YMK «Xumus. 11 kinacc. ba3oBblii ypoBeHb»
1. Xumus. 11 knacc: yue0. s obmeobpasosar. opranuzaiuii / O. C. ['aGpuenss,
. T. Octpoymos, C. A. CnankoB. Xumus. 10 knacc. ba3zoBslil ypoBeHb. YueOHUK.
— M.: [Ipoceewenue, 2019
2. O. C. I'abpuensn u op. Xumus. 11 knacc. bazoBeiit ypoBenb. MeTtoauueckoe
nocobue.
3. O. C. I'abpuensan, C. A. Craorkos. Xumus. 11 xnacc. ba3osiii ypoBeHb. Pabouas
TETPaJb.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 knacc. bazoBblii ypoBEHb.
5. DnexrpoHHas ¢popMa yueOHHUKA.
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