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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMma cpemHero oOIIero oOpa3oBaHHUS 1O MPAKTHKYyMY IIO
PEIICHUIO 3a/1a4 MOBBIIICHHON CJI0KHOCTH COCTaBJIcHa Ha ocHOBe dDemepaibHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
TpeOoBaHMii K pe3ynbTaTaM OCBOCHHS OCHOBHOW OOpPa30BaTCIIBHOM MPOTPaMMBI
cpemHero  obmero  oOpa3oBaHMs, TIPEACTABICHHBIX B  DenepaabHOM
rocyJapCTBEHHOM 00pa3oBaTelIbHOM CTaHIAPTE CPEIHET0 OOIIEro 00pa3oBaHus, C
yaétom «KoHmenmuu mnpenogaBaHus y4eOHOro nmpeamera «XUMHS» B
oOpa3oBaTenpHBIX oOpraHu3auusx Poccuiickoit @Denepanmu, pearu3yroMUX
OCHOBHBIE 00II€00pa3oBaTebHBIC MPOTpaMMB» U (emepanbHO  pabodeit
MIPOTPaMMBbI BOCTIUTAHHUSI.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O NPEAMETA
«IIPAKTUKYM J1[0) PEHIEHUIO 3AJIAY MOBBIILEHHOM
CJIOXHOCTN»

B cootBerctBuM ¢ koHuenTtyalibHbIMH monoxkeHusMu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOr0 M YIIIyOJIEHHOTO YpOBHEW B CHCTEME
muddepeHnmpoBaHHOTO 00yUYEHHS Ha 3aBepliaroieil ctyneHu mkodbl (10 kimacc)
yueOHbIl peaMeT «[IpakTHKyM Mo pereHuo 3a/1a4 MOBBIIIEHHON CI0KHOCTH Ha
YpOBHE YIIIyOJIEHHOTO M3yYeHUsS! HANpaBIeH Ha peaM3alfio MPEEeMCTBEHHOCTH C
MOCTEAYIONUM JSTariOM TOJMYYeHHs] XHMHYECKOTO O0Opa3oBaHUS B paMKax
W3YUYCHUS CIICIIMABHBIX €CTECTBEHHOHAYYHBIX M XUMHUYECKUX JUCIUIUIMH B By3aX
U OpraHm3alisaX CpeAHEero NpPoQeCcCHOHATBHOTO oOpa3oBaHusA. B 3Toil cBsizu
n3ydeHue npeaMera «[IpakTHKyMm 1Mo pemIeHHo 3a1ad MOBBIIIEHHON CIIOKHOCTHY
OPUEHTHUPOBAHO  TPEHMYIIECTBEHHO HAa  pacllupeHue ©  yriayOJjeHue
TEOPETUYECKOW U TMPAKTHUYECKOW TMOJTOTOBKM OOYYArOIIMXCS, BBIOpABIIUX
onpenenéHHbId MPoduIbL 00yUEHUs, B TOM YHCIIE C MEPCIIEKTUBOM MOCIEIYIOIIETO
MOJIYYCHHUS] XMMUYECKOrOo OOpa3oBaHMsI B CPEIHMX CHEIHAIBHBIX W BBICIIUX
yueOHbIX opranuzammsx. Hapsmy ¢ stum, B cBere TpebdoBanuit ®I'OC COO
IUIAHUPYEMBIM pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHOM MPOrPaMMBbI
cpenHero obmiero oOpa3zoBaHus u3ydeHue npeamera «IIpakTUKyM IO pelieHuro
3a7a4 TIOBBIIIICHHON CJIOKHOCTU» OPHUEHTHPOBAHO Tak)Ke Ha pelIeHHe 3ajad
BOCITUTAHUS W COIMAIBLHOTO Pa3BUTHA OOydJaromuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIEHHTEIUICKTYaTbHBIX YMECHHUM, YMEHHA palMOHAIM3ANN y4eOHOTO Tpyaa U
O00O0OIIEHHBIX CHOCOOOB  JIESITEBHOCTH, HWMEIOIIUX  MEXIUCHUILUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

Cocrapistommu npeamera «IIpakTUKyM Mo peleHno 3a/1a4 MOBBIIICHHON
CJIOKHOCTH» Ha YPOBHE YIUIYOJIEHHOTO M3YUYEHUS SBISIOTCS YIUIYOJIEHHBIA KypC —
«Oprannveckas xumusi». [Ipu ompeneneHnn moaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHW3allid COJEPKAaHMWsI ITOTO0 Kypca B MPOTpaMME 3a OCHOBY TPUHSTHI
nosoxkeHuss ®I'OC COO o paznuumsx 6a30Boro M yriayOJIEHHOrO YpOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy coxepxkanust kypca «OpraHuyeckas XUMHUS»  COCTaBIISET



COBOKYITHOCTb MPEIMETHBIX 3HAHUN U YMEHH, OTHOCAUINXCS K 0a30BOMY YPOBHIO
U3y4YeHUsT MmpeaMera. JTa CUCTEMa 3HAHUW  MOJy4YaeT  OIpeAesiEHHOe
TEOPETUYECKOE JOTMOIHEHUE, IMO3BOJISAIONIEE OCO3HAHHO OCBOUTH CYIIIECTBEHHO
Oonpinii 00bEM (pakTOTIOTHUECKOTO MaTepuana. Tak, Ha yriayOJéHHOM ypOBHE
U3ydeHus: ImpeameTa oOecreueHa BO3MOXKHOCTh 3HAUYMUTEIBHOTO YBEIUYCHUS
00BbEMa 3HAaHUN O XUMHUUYECKHUX DJIEMEHTaX M CBOMCTBAX UX COCIUHEHUN HA OCHOBE
pacuIMpeHust U YriIyOJIeHHs MPEACTABICHUN O CTPOCHUM BEIECTBA, XMUMHUYECKOU
CBSI3M W 3aKOHOMEPHOCTSAX MPOTEKAHHs PEaklui, paccCMaTpUBAEMBIX C TOYKH
3pEHUS] XUMHUYECKOW KWHETHUKHM M TEPMOAMHAMUKH. M3ydeHune MepuoanyecKoro
3akoHa W llepuoguyeckoil cHCTeMbl XMMHYECKHX 3JIEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKHX MPEJCTABICHUAX O CTPOCHUU aroMma.
XuMHYeckasi CBA3b OOBSICHSIETCS C TOYKU 3pEHUS] SHEPTreTHUECKUX U3MEHEHUH Tpu
e€¢ 00pa3oBaHMM W pa3pyLICHHH, a TAaKKE€ C TOYKH 3PEHHUS MEXaHU3MOB €€
oOpasoBanus. I3ydyeHune TuUNOB peakuuid gonojHseTcss (HOpPMHpPOBAHHEM
IPEJCTaBICHUNA 00 3NEKTPOXUMUUYECKUX MPOLEccax M AJIEKTPOJIU3E pacillaBOB U
pacTBOpOB BellecTB. B Kypce oOpraHuyeckoil XWMHUU TPU PACCMOTPEHHUH
PEaKUMOHHON CIIOCOOHOCTH COEIUHEHHH yzensercs oco00e BHUMaHHE BOIPOCAM
00 3JeKTpOHHBIX 3¢ (}eKTax, O B3aUMHOM BIHUSHUS aTOMOB B MOJIEKYyJaxX H
MEXaHHU3Max PEeaKIHii.

Oco0oe 3HaueHHWe UMEEeT TO, YTO Ha COAEpNKAHHE KYpCOB XHUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONMPEAENEHHOro npoduis (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy H XapakTep JOMNOJHEHUN K oOIel cucreme
PEIMETHBIX 3HAHHI) OKA3bIBAIOT BIMSHHE CMEXHBIE TIpeaMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJblioe
3HauUeHUE OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAHHOM CJyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUM B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEKyJsipHas Teopus B (DU3MKE), 3aKOHBI COXPAHEHUs
Macchl U SHEPruM, 3aKOHbl TEPMOIAMHAMMKH, DJIEKTPOJN3a, MPEJCTABICHUS O
CTPOEHHMH BellecTB U Ap. B To ke BpeMs B cojep)kaHUU NpeAMETa ISl KJIacCOB
XUMHUKO-OMOJIOTUYECKOTO Tpoduias OoNbIIMiA  yACIbHBIA Bec OylIeT HuMETh
opranuyeckas xumus. B 3Tom ciiydae mpenocTaBiseTcss BO3MOXKHOCTB AJis OoJiee
OOCTOATEIBPHOTO  PACCMOTPEHUST XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOIOTHMYECKON CHCTEMBI, B COCTaB KOTOPOW BXOISAT, K TMpPHUMEpPY, TaKHe
CTPYKTYpHBIC€ KOMIIOHEHTHI, KakK JHUMUAbI, OENTKH, YTIJIEeBOJbI, HYKJICHHOBHIC
KUCIOTBl U 1p. IIpm 2TOM 3HaHHMS O COCTaBe M CBOMCTBAaxX HpPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIY>)KAT OCHOBOM [JIsi HM3y4YEHHS
CYILIHOCTH MpoueccoB (POTOCUHTE3a, AbIXaHUS, UILEBAPEHUS U JIP.

B mnnane QopMupoBaHUST OCHOB HAy4YHOIO MHPOBO33PEHUS, OCBOCHUS
OOIIEHAYYHBIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbBIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOJI€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBSA3SIX C Y4YEOHbIMH MpeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIx obnacteil «EctecTBeHHble Hayku», «MareMaTHUecKHe HayKu» U
«I'ymaHHTapHBIE HAYKWY.



HEJIX W 3AJAYU YUEBHOI'O HIIPEJIMETA «IIPAKTUKYM HO
PEHIEHUIO 3AJJAY ITOBBIIIEHHOU CJIOKHOCTHW»

[Ipu n3yueHun yueGHOro npeamera « XuMus» Ha yriiyOJIE€HHOM ypOBHE, TaK
K€ KaK B OCHOBHOM M cpeaHed mikone (Ha 0a30BOM YpOBHE), 3agadei
NEPBOCTENEHHON 3HAUMMOCTH SIBIISIETCA (POPMUPOBAHUE OCHOB HAyKH XMMHHU Kak
00J1acTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM JESATEIHOCTH YEJIOBEKA
U OJHOIO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. PemeHune 3TOM 3amauud Ha
yIIyONIEHHOM YypOBHE HU3YYEHHs MpeAMETa MPEAroiaracT peaan3aluio TaKhX
Lejel, Kak:

o dopMupoBaHHE TPEACTABICHUNA: O MaTEpPUATBbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBICHUH NPHUPOABI;, O MECTE XHMHH B
CUCTEME ECTECTBEHHBIX HAayK M €€ Benylled poju B 00ECIEUEeHUH YCTOWYUBOTO
Pa3BUTHA YEJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOIOTMUECKON, SHEPreTUUECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHU MEIAUIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX HCTOYHHKOB DHEPIUH, B o0ecrnieueHnun PaLMOHAIIBHOTO
IPUPOJIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPENE;

o OCBOEHME CHCTEMBl 3HAHMM, JIEKAIMUX B OCHOBE XHWMHYECKOH
COCTABJISIIOLIEN  €CTECTBEHHOHAy4YHOW KapTHUHBI Mupa: (yHAaMEHTaJIbHBIX
IOHATUH, 3aKOHOB U TEOPUM XHMHH, COBPEMEHHBIX IPEACTABICHUN O CTPOECHUHU
BEIIECTBA HA  pPa3HbIX YPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TE€PMOJMHAMHUYECKHX W KHHETHYECKUX 3aKOHOMEPHOCTAX
IIPOTEKaHUSI XMMHUYECKUX PEAKUUH, O XMMHYECKOM DPaBHOBECUH, PACTBOpax M
JUCHEPCHBIX cUcTeMaX, 00 O0OluX HAay4YHbIX MPUHIUIAX XUMHUYECKOIrO
IIPOU3BOJICTBA;

o (dopmupoBanue y oOy4aromuxcs OCO3HAaHHOI'O NOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUW NIl OOBSICHEHUS KIIFOYEBBIX
uaeil u npoOjeM COBPEMEHHOM XMMHH; AJi OOBSCHEHUS W HPOTHO3UPOBAHMS
ABJICHUM, HMMEIIIMX €CTECTBEHHOHAYYHYI0 NPHUPOAY; TPAMOTHOIO PEIICHUS
po0seM, CBSI3aHHBIX C XMMUEHN; MPOTHO3UPOBAHNUS, aHAJIN3a U OLIEHKHU C MO3UIUI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUNH OBITOBOM U TMPOU3BOJCTBEHHOMN
NEATEIbBHOCTH ~ 4YEJIOBEKA, CBSI3aHHOM C  XMMHYECKMM  IIPOM3BOJCTBOM,
UCIIOJIb30BaHUEM U NEPEpabOTKON BEUIECTB;

o yriiyOJieHre IpeCTaBICHU O HayYHbIX METOJaX MO3HaHUS, HEOOXOIUMBIX
JUIsl IPUOOPETEHHUsT YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMUYECKUX SBJICHUM, MMEIOIIMX MECTO B TMpUPOJE, B MPAKTUYECKOU
JEATEIIBHOCTH U MIOBCEAHEBHON KU3HMU.

B mane peanmzanuy nepBOOYEPEIHBIX BOCHUTATEIBHBIX M PA3BUBAOLINX
(GyHKUMNA 1IEJIOCTHOM CUCTEMBI CpeIHEro oOmiero oOpa3oBaHUsl MPU W3YUYEHUU
npeaMeTa «XuUMHUA» Ha  YIIyOJEHHOM  YpPOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

o pa3BUTHE MOTHBAIMM K OOYYEHHMIO UM TIO3HAHHUIO, CIOCOOHOCTEM K



CaMOKOHTPOJII0O M CaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHUX
LICHHOCTEM;

o pPa3BUTHE TO3HABATENILHBIX MHTEPECOB, MHTEIIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEHW 00yyaromuxcsi, GOpMUPOBAHUE Y HUX CO3HATEILHOIO OTHOIIEHUS
K €caMOOOpa30BaHHMIO M HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCHEIIHOU
npodecCHOHaTbHON 1 0OIIECTBEHHOM NESITEIbHOCTH; OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pa3e *KU3HHU;

o dbopMHupOBaHWEe YMEHHMA W HABBIKOB PAa3yMHOTO TIPHUPOIOIOIH30BAHNUA,
pa3BUTHE OKOJOTHYECKON KyJIbTyphl, NPHOOpPETEHHWE OMbITa OOIIECCTBEHHO-
MOJIE3HOM PKOJIOTUYECKOMN JESTEIHHOCTH.

MECTO YYEBHOI'O IPEIMETA «IIPAKTUKYM 11O PEHIEHHIO
3AZTIAY IOBBIINEHHOMU CJIOKHOCTHU» B YYEBHOM IIJIAHE

VYyeousiii mnpeamer «lIpakTukymM 1O pemieHuro 3a7a4  MOBBIIIEHHOM
CIIOKHOCTH» BXOJHUT B COCTaB IMpeaMeTHON ob0nacth «EcTecTBeHHble Haykw». Ero
U3Y4YeHHUE MPETYCMOTPEHO B KJIaccax €CTECTBEHHOHAYYHOrO NMpO(HIIA, HapuMep
XUMUYECKUX, XUMUKO-OMOJOTMYECKUX U MEAUIIMHCKUX. B 3THX Kinaccax yuyeOHbIM
IUTAHOM Ha HM3ydYeHHe TaHHOTrO MpeaMera oTBeaeHO 34 ydeOHBIX daca (1 gac B
HEJICITIO).



INJJAHUPYEMBIE PE3VYJIBTATHI OCBOEHUs Y‘{EBHOFQ
IHNPEAMETA «IIPAKTUKYM 110 PEHIEHUIO 3AJIAY ITIOBBIHLIEHHOU
CJIOXHOCTN»

JIMYHOCTHBIE PE3YJIbTATBI

B coOTBEeTCTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHUs Ipeamera «IIpakTHKyMm MO pelieHuio 3aaad
MOBBIIIICHHON CJIOKHOCTH» Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs BBIICICHBI
CIIEyIOIME  COCTaBIMIOIIME:  Oco3HaHue  OOy4YalIUMHCSI  POCCHUICKON
IPAXKIAHCKON UIEHTUYHOCTH; 2OMOGHOCHb K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH
U CaMOOIPEACIICHUIO; Haauyue momusayuu K OOYyUEHUIO; 20mOGHOCMb U
CnocoOHoCmb  O0YYAIOIIMXCS PYKOBOJCTBOBATHCS NPHUHATHIMH B OOIIECTBE
npaBuWiIaMd M HOPMaMu TOBEACHUS; Haluyue TPABOCO3HAHMS, JKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCHb CTABUTH 1IEIN U CTPOUTDH JKU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUs mpeameTra «lIpakTMKyM Mo peuieHHuro
3a/lady  TIOBBIIMICHHOW CIOXKHOCTHU»  OTPAXaloT Cc@hOopMUpPOBAHHOCMb  OTBITA
MO3HABATEIbHON W MPAKTHYECKOW JESITeIbHOCTH OOydJarouuxcsi B TMpoIecce
peanu3anuu 00pa3oBaTebHOMN ACSITEIBHOCTH, B TOM UKCJIE B YaCTH:

1. I'paxxaanckoro BOCIMTAHMS:
° OCO3HaHUS  OOYyYAIOMHUMHKCS  CBOMX  KOHCTHUTYIMOHHBIX TIpaB M
00s13aHHOCTEH, YBAKEHUS K 3aKOHY U MTPABOTIOPSIKY;
° MPEACTABICHUS] O COIMAJIBHBIX HOpPMax W TPAaBWIIAX MEKINIHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE;
° TOTOBHOCTH K COBMECTHOH TBOPYECKOW JIESITCIHPHOCTH TIPH CO3JaHUU

y‘IC6HBIX IMPOCKTOB, PCIICHUU y‘l€6HBIX K ITO3HABATCIbHBIX 3aaa4, BBIIIOJIHCHHWU
XUMHUYCCKUX OKCIICPUMCHTOB,

° CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUIOB YU4EOHOU AESTEILHOCTH;

2. ITaTpuoTH4YeCKOro BOCIIUTAHUSA:
° IIECHHOCTHOTO OTHOUICHUA K HWCTOPUYECKOMY UM HAYYHOMY HACJIEIHIO
OTE€YECTBEHHON XMMUH;
° YBaXCHHMS K TMPOIIECCY TBOpYECTBAa B OO0JIACTH TEOPHH M IPAKTHYECKOIO

NPUIOKEHUSI XWMHHM, OCO3HAaHHSI TOTO, YTO JAHHBIE HAYKH €CThb pPe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCHEPUMEHTAIBHBIX  IOWCKOB,
ITOCTOSTHHOTO TPYAa YYEHBIX U IPAKTUKOB;

o MHTEpECa M I[I03HABATEIbHBIX MOTHBOB B IIOJYYEHHUU M IOCIEAYIOUIEM
aHaJin3e MHPOpPMAIMKU O MEePEAOBbIX JTOCTHKEHUSX COBPEMEHHOM OTE€YeCTBEHHOM
XAMUU;

3. JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSL:
o HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;
o CIIOCOOHOCTH  OIIEHHWBAaTh  CHUTYyallMd, CBS3aHHBIE C XUMHYECKUMHU

SABJICHUAMHA, WU IPHUHUMATb OCO3HAHHBIC PCHICHHA, OPUCHTHPYSCh Ha MOPAJIbHO-
HPaBCTBCHHBIC HOPMbI 1 ICHHOCTH,



o TOTOBHOCTH OLICHUBATH CBOE ITOBEJIECHHME U IOCTYIKM CBOMX TOBAPHILEU C
NO3ULIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHUS MOCIEACTBUI
IIOCTYIIKOB;

4. @®opMHPOBaHUSA KYJbTYPbI 310POBbS:
J INOHMMaHUsl LEHHOCTEH 310pOBOrO0 MW 0Oe3omacHoro oOpas3a KHU3HU;
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3WYECKOMY U
IICUXWYECKOMY 370POBBIO;

o coOMIO/IeHNsT TpaBWil 0OE€30MacCHOTO OOpaIeHusT C BEIIeCTBAMH B OBITY,
TIOBCETHCBHOM JKU3HU, B TPYAOBOH JIEATCIHLHOCTH,
. NOHUMAHHUS [EHHOCTH TMPaBWJI HWHIUBUAYAILHOTO U  KOJUIGKTHBHOTO

0e30MacHOro MOBEIECHUS B CUTYalHAX, YTPOKAIOIMIMX 3I0POBbIO U KU3HU JIOJEH;
OCO3HAHMS TOCIEACTBUA W HENPUSATUS BPEOHBIX NPUBBIUEK (ymOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

S. TpynoBoro Bocnuranus:
o KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKON
NESTEIIbHOCTH, OOUIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M  JpPYrMX BHJAX
NEATEIbHOCTH;

J YCTAHOBKM Ha AaKTUBHOE YYacTUE B pEIICHUM NPAKTHYECKHX 3a]a4
COLIMAJIBHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

o MHTEpeca K MPAKTUYECKOMY U3YUEHHIO MPOodeccuil pa3inyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 10 XUMHUH;

o YBaXXEHUS K TPYHY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU I€ATEIbHOCTH;

J TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHJMBUIYaJbHOW TPACKTOPUU

oOpas3oBanusi, Oynymend npodeccun M pealn3allid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeN 001IeCcTBa;

6. IKOJIOTHYECKOT0 BOCTIMTAHUS
o AKOJIOTUYECKU 11eJ1IeCO00Pa3HOr0 OTHOIICHHSI K MNPUPOJE KaK HCTOUHHKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;
o INOHMMaHUs TJIO0AJBFHOTO XapakTepa HKOJOTUYECKUX MpOoOIeM, BIMSHUSA
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE MTPUPOJIHOU U COLMAIBHOU CPElIbI;
o OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUSA JOCTHKEHUM XUMHM IS
peleHns BONPOCOB PAMOHAIBHOTO NPUPOAOTIOIB30BAHMS;
o AKTUBHOTO HENPUATUS JCUCTBHUM, MPUHOCAIIMX BpEd OKpYKaroUEen

MPUPOTHON Ccpelie, YMEHHS MPOTHO3UPOBATh HEOJArOMPUSITHBIE JKOJOTUYECKUE
MOCIIEACTBUSA NPEANPUHUMAEMBIX JECUCTBUM U MTPEIOTBPAILATH UX;

o HAJIMYMS ~ PA3BUTOIO  JKOJIOTMYECKOTO  MBILUICHUS,  JKOJOTHYECKOU
KYJIbTYpBI, OIIBITA JIESATEIBHOCTH SKOJOTHYECKOW HAIPABJICHHOCTH, YMEHHUS
PYKOBOACTBOBAThCSI UMM B MO3HABATEJILHON, KOMMYHUKATUBHOW U COLMAIBLHOM
MpaKkTUKE, CIOCOOHOCTM UM YMEHHUS aKTUBHO TMPOTUBOCTOSITh HJIEOJIOTHUU

xemogoOuu;
7. LleHHOCTH HAYYHOI0 TIO3HAHUS:
J MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

HAyKU U 0OIIECTBEHHON MIPAKTUKH,



o NOHMMAHUA CHEIU(PUKA XUMUU KaKk HayKd, OCO3HaHUS €€ poiau B
GbopMHpPOBaHUU PALMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUHU IEJIOCTHOTO
npeacTaBieHnusl 00 OKpYKaroleM MHUpE Kak O €JIMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJieM COXpaHEHUs
MPUPOTHOTO PAaBHOBECHS;

o yOeKJIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHM [UJII COBPEMEHHOM
HABWIM3ALMK: B €€ T'yMaHUCTHYECKOM HAINPABICHHOCTM W BaXXHOUW pOJM B
CO3JaHUM HOBOW 0a3bl MaTepUATBHON KyJIbTYpbl, B PEIICHUH TI100aIbHBIX
mpo0JIeM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPIETHUYCCKOM,
MUIIEBON M 2KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHbBI, 00ECIIeUYEeHUN
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTUYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00IIIECTBA;

o €CTECTBEHHOHAY4YHOW TIPaMOTHOCTH: TIOHMMAaHUA CYLIIHOCTH METOJIOB
MO3HAHUA, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIb30BATh
NOJIy4aeMble 3HAHUS /I aHadu3a U OOBSCHEHUS SBJIICHHUI OKPYKAIOIIEr0o MUpPA U
MPOUCXOMSIINX B HEM U3MEHEHHI; YMEHHUSI JIeJIaTh 00OCHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE HAayuyHbIX (DaKTOB U MMEIOIIUXCS [JAHHBIX C LEJIbI0 MOJIY4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

o CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHMS IS
pelIeHus mpoOieM B PeasIbHBIX )KU3HEHHBIX CUTYAILINAX;

J UHTEpECca K IO3HAHUIO, UCCIIEN0BATEIBCKON NEATEIbHOCTH;

o TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U

caM000pa30BaHUI0, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA TIO0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU;

o MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMYHbIX cepax npodecCHoHATbHON
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ynbTaTbl OCBOEHUSI yueOHOTO npeamera «lIpakTukym
[0 PELICHUIO 33Jad IOBBIIIEHHOW CI0XHOCTW» Ha YpPOBHE CpPEAHEro OOLIETo
o0Opa3oBaHMsl 6xkaOY@iom: 3HAUMMblE Uil (OPMHUPOBAHUS MHPOBO33PEHMUS
OOy4YaroIIMXCcs MEKIUCUUIUIMHAPHBIE (MEKIPEIMETHBIE) O0ILIEHAYYHbIE TIOHSTHS,
OTpaXkarolllue IEeJIOCTHOCTh HAay4YHOW KapTUHBI MUpa MU cHeuuduKy MeTOAOB
MO3HAHU, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, IHEPIus,
SBJIEHUE, TpollecC, CHUCTeMa, HayuyHbli  (axkT, MNPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeOBaHUE, HaOIIOeHue, HW3MEpeHHe,
OKCMEPUMEHT W Jp.); YHUBEpCaJbHble ydeOHble IEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHMKAaTHBHbIC,  PETYJIATHBHbIE),  oOecneuuBaromme  (OpMUPOBAHUE
(YHKIIMOHATBPHOW TPAMOTHOCTH U COLMAJIbHOW KOMIETEHIMH OOy4YaroluXcs;
CHOCOOHOCTh OOYYaIOIIMXCSl HKCIOJIb30BaTh OCBOEHHBIE MEXIWCUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCAJbHble y4dyeOHbIE JEUCTBUS B
[I03HABATEJIbHOU U COLUAIIBHON IIPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXalOT OBJIAJIEHUE YHUBEPCAIbHBIMU



y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETYJISTHBHBIMU
NEUCTBUSIMU.

Osnaoenue YHUBEPCATbHBIMU YyueoHvIMU nO3HAamMe1bHbIMU
oelicmeuamu:

1. Bba3zoBbIMHU JJOrnyecKMMHU AeliCTBUSIMU:
° CaMOCTOSITeNIbHO  (DOPMYJNIHpOBaTh W aKTyallu3UpPOBaTh  IMpodIiIeMy,

paccMaTpuBaTh €€ BCECTOPOHHE, OMNPENENATh LEIu JACSITEIbHOCTH, 3ajaBas
napaMeTpbl U KPUTEPUHU UX JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl AEATEILHOCTH C
MOCTABJICHHBIMHU LEJISIMU;

o WCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIICJISITh XapaKTEPHbIE MPU3HAKU TOHITHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE TOHITHS JIJIsl OOBSICHEHUS OTJIEIbHBIX ()aKTOB U
SIBJICHUU;

o BBIOMpATh OCHOBAHMS U KPUTEPUM JUIS KIAcCU(PUKAIMKM BEIIECTB H
XAMHUYECKUX PEAKIUN;

o YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

o CTPOUTH JIOTHYECKUE paCCyXJeHUsI (MHAYKTUBHBIC, ICAYKTHBHBIC, IIO
aHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

o IPUMEHSTH B MPOLECCE TO3HAHUS, UCIOIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBbIE) MOJEIM, MPEoOpPa3OBLIBATH  MOJCIBHBIE  MPEACTABICHUS  —
XUMHUYECKUUA 3HAK (CUMBOJI) DJEMEHTa, XUMHU4YecKas QopMmysa, ypaBHEHHE
XUMHUUYECKOHN peakluy — MPU PEIICHUH YU4€OHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/1a4, MOPUMEHATh HA3BAaHHBIC MOJICJIbHBIC TPEACTABICHUS ISl BBISIBJICHUS
XapaKTEePHBIX IPU3HAKOB U3yYaEeMbIX BEIIECTB U XUMUUYECKUX PEAKIINIA;

2. ba3oBbIMHU HccCIeA0BaTEIbCKUMH 1€MCTBUSIMH:
° BJIAJIETh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
peaKIuu;
° dbopmynupoBaTh  LeAIM M 3aJa4d  UCCIEJOBaHUS,  HUCIOJIb30BaTh

MOCTABJICHHBIE U CAMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KayecTBE
MHCTPYMEHTA TO3HAHUA M OCHOBBI JJii (POPMHUPOBAHHUS THIOTE3bl MO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;
o BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOAaTh 32 XOAOM
npolecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpoBaTh
0000IIEHHS U BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIEAOBAHNS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;
° OpuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENbCKOM M TPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/ady, NPUMEHEHUIO pa3JInyHBIX
METO/IOB [TO3HAHMS;

3. IIpuémammu padoTsl ¢ uHGopManmei:
o OPUEHTHPOBAThCS B PA3IWYHBIX HCTOYHHKAX HMHPoOpMauu (HaydHO-



MOMYJISipHAsT JIUTEpaTypa XUMHUYECKOTO COJCpP)KaHUS, CIPABOYHBIE IMOCOOWS,
pecypebl HTepHeTa), aHanuM3upoBaTh MHPOPMALIUIO PA3IMYHBIX BUAOB U (HOpM

MMpCaACTaBJICHUA, KPUTHUYCCKHU OLICHUBATHb cC AOCTOBCPHOCTD u
HCIIPOTHUBOPCUYNUBOCTD,
L Q)OpMYHHpOBaTB 3aIlIPOChHI U IMPUMCHATH PA3JIMYHBIC MCTOIBI IIPHU ITOUCKEC U

orbope wuHpOpMaLUK, HEOOXOAUMOW [JIsl BBIMOJIHEHHA Yy4YeOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

o NpHOOpeTaTh OMBIT HKCIOJB30BAHUSA HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

o CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMaIbHYIO  (QOpMYy  MpElICTaBICHUS
uHpopmMaruu (cxemsl, rpadyKu, JUaArpaMMbl, TaOJUIIbI, PUCYHKHU U T. I1.);

o UCIIOJIb30BaTh HAYYHBIM $3bIK B KadeCcTBE CpeACTBa Npu padbore cC
XUMHUYECKONH HMH(pOpManueil: MNPUMEHATh MEXIpEAMETHbIE ((pU3NYECKUEe H
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJibl, a0OpEBHATYPBI, HOMEHKIIATYPY;

L HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.
Ognaoenue yrueepcajibHbIMU KOMMYHUKAMUBHbBIMU oelicmeuamu;
L 3aaBaTb BOIIPOCHI II0 CYIICCTBY 06cy>1<11aeM0171 TCMBI B XOA€ JHUaJIora /U

JUCKYCCUM,  BBICKa3blBaTh  MJEeH, (GOPMYyJIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;
o BBICTYNATh C NpPE3EHTAalUeld pe3yJbTaTOB MO3HABATEIbHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU MTPH BBINOJTHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOThI MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaju3aluu yueOHOro MpoeKTa, 1 (opMyIHpoBaTh BHIBObI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COIVIACOBAHMS IO3ULIANA B
X07ie 00Cyk/1eHHUs 1 OOMEHA MHEHUSIMH.

Osnadenue ynusepcanbHblMu pezynamuéHbIMU OCUCMEUAMU:
o CaMOCTOSTENIBHO IUIAHUPOBaTh M OCYLIECTBJISATH CBOKO I103HABATEIBHYIO
NEATENIBHOCTh, ONpeAends €€ LelM W 3ahadd, KOHTPOJMpPOBAaTh U IO MeEpe
HEOOXOAMMOCTA KOPPEKTHUPOBATH MpeajaraéMblidi  ajiroput™m ACHCTBUN mNpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBAaTEeNIbCKUX 3ajad, BbIOMpaTh HauOoliee
3¢ (}exTUBHBIN C€rmoco0 HMX peuieHuss ¢ Y4YETOM TNOJIyYEHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;
J OCYILECTBIIAATh CAMOKOHTPOJb JEATEIBHOCTM HAa OCHOBE CaMoOaHald3a U
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «IIpakTHKyM 1o pemeHnto 3a1aq
TIOBBIIIICHHOHN CJIO)KHOCTHY OTPAXKAOT:
1)  copmuposannocme npedcmasienuii: 0 MECTe W 3HAUCHUU OPraHUYECKOM
XUMHUU B CHCTEME €CTECTBCHHBIX HayK M €€ poiM B OOCCIICYCHUH YCTOWIHUBOTO
Pa3BUTHS YEJOBEYECTBA: B PEIICHUH MPOOJIEM IKOJIOTHUCCKOUW, IHEPTETHICCKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HCTOYHHUKOB SHEPIUH, B o0ecrnieueHuu PaLMOHAIBHOTO
IPUPOAOIIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI W OOILIEH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIIE;

2)  e1adeHue  CUCTEMOM  XUMHYECKUX  3HAHUHM, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0ojoyka aroma, S-, P-, d-aToMHbBIE OpPOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeleT, (PyHKIMOHAIbHAS
Tpynmna, paadkal, CTPYKTypHble Qopmyibl (pa3BEpPHYThIE, COKpaIIEHHEIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTYpHas M NPOCTPAHCTBEHHAas (reoMeTpuyeckKas,
onmuveckas), W30MEpbl, TOMOJOTMYECKUWA Psiji, TOMOJOTH, YIJIEBOJIOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHUYECKHE COEAUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIIPHBIE COECIWHEHHS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH JI. W. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAaHEHUS
U TPEeBpPALECHUS HHEPrudM NpU XHUMUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XMMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B OCHOBE
NOHMMAaHHUS MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; MpEeACTaBICHUS
O MeEXaHW3Max XUMHUYECKUX pEakUud, TEPMOJANHAMUYCCKUX KUHETUIECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIM U Me30MepHbI 3P ¢ekTsl, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEACHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U O€30MMaCHOM
UCITOJIb30BAaHUN BAXKHEWILIMX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAyYHBIX MNPUHIOUIAX  XHMHYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

3)  copmuposanrocme ymenuil: 6viAeisiMb XapaKTESPHbIE PU3HAKU TIOHSITHH,
YCMaHasaueams NX B3aUMOCBA3b, UCNOIb306aMb COOTBETCTBYIOIINE MTOHATHUS NPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COEIMHEHMIA;

4)  chhopmupoanHOCMb YMEHUI: UCNOIb306aAMb XUMHUECKYIO CUMBOJIHKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U
CKEJEeTHbIX) (OpMyJl OpPraHMYECKUX BEIIECTB; COCMABAAMb  yPaBHEHUS
XUMUYECKUX PpEaKIUMidl M  pacKpblBaThb MX  CYIIHOCTb:  OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLIUIA MOCPEIACTBOM COCTAaBJIEHHS 3JEKTPOHHOIro OanaHca
TUX pPEAKUUH; peakluil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX IOJHBIX U
COKpAIIEHHBIX WOHHBIX YpaBHEHUU; u320magiueéams  MOJEIH  MOJIEKYI
OpraHMYeCKUX  BEIIECTB Ui  WUIIOCTPALMM WX  XUMHYECKOIO0 |
MPOCTPAHCTBEHHOI'O CTPOCHUS;

5)  copmuposannocms  ymeHuil:  yCMAHAGIUEAMDb MIPUHAIJIEKHOCTh
U3YYEHHBIX OPraHUYECKHUX BELIECTB I10 UX COCTABY U CTPOEHUIO K ONPEAEIEHHOMY
KJIacCy/Tpynmne COeAMHEHUH, oOasams WM Ha3BaHUS 10 CHCTEMaTHYEeCKOU
Homenkiatype (IUPAC) u npueooums TpuBManbHbIe Ha3BaHUS JISI OTIEITHHBIX
npeCcTaBUTeNIe OPraHnYeCKUX BEIIECTB (3TUJICH, alleTHJIEH, TOJMYOJ, TIUIEPUH,
ATUJICHTJIMKOb, (PEHOJ, (QopManblIerui, aueTalbIeruj, aleToH, MypaBbHUHas



KHCIIOTa, YKCYCHAsI KHCIIOTA, CTEAPUHOBAS, OJIEMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
IJIMLWH, aJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJI U Jp.);

6)  cpopmuposannocme ymenus onpedensimes BUI XUMHUECKOH CBS3U B
OpraHMYECKUX COCIUHEHMSIX (KOBAJCHTHAsT W WOHHAACBSI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

7)  cihopmuposannocms ymeHus npumeHsmb TOJOXKCHHUS TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 00bSCHEHHUS 3aBUCUMOCTH CBOICTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

8)  cgopmuposannocmv  ymenuli  xapaxmepuzoeamsv  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEMICCTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apPOMAaTUYECKHUX YTJIEBOAOPONIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCIJIOT, O€IKOB, YIJIeBOJOB (MOHO-, JH- U TOJUCAXapUJIOB);
ULTIOCMpUPO8ams ~ TEHETUYECKYI0  CBS3b  MEXKJIYy HHUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKHMX pEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmyu;

9)  cihopmuposannocme ymenus noomeepicoams Ha KOHKPETHBIX IMPHUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHON CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

10)  cppopmuposannocmo YMeHusl xapaxkmepuzoeams HMCTOYHHUKHU
YIIEBOAOPOAHOIO ChIpbsl (HE(Th, MNPUPOIHBIA Ta3, Yroiyib), CIOCOOBI €ro
nepepadOTKU 1 MIPAKTUIECKOE IPUMEHEHHE MMPOAYKTOB IepepaboTKH;

11)  cgopmuposannocmev BIAACHUS CUCTEMOW 3HAHMHA O €CTECTBEHHOHAYYHBIX
METO/IaX TO3HaHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS PUMEHSATh 3T 3HAHUS; CHOPMUPOBAHHOCTIb
YMEHUS NpUMeHsMb OCHOBHBIE OTIEPAIlU MBICITUTEIHHOU JACSTEIHHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, O000OIEeHHEe, CHUCTEeMATHU3aIUIO, BBISIBJICHUE MPUYHMHHO-
CJIEACTBEHHBIX CBS3€M — JJIs1 U3YUYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;
12)  cihopmuposannocme ymenuii: 6vis6/15mMb B3aUMOCBI3b XUMUYCCKUX 3HAHHUI
C TIOHSITUSIMUA M TIPEJICTABICHUSAMH JAPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB IS
0osee OCO3HAHHOTO TIOHMMAHMS CYIIHOCTH MAaTEepPHAIBHOTO €IWHCTBA MHDA;
UCNOIb308aMb CUCTEMHBIC 3HAHUS 0 OPTaHUYECKON XMMHH IJi OOBSICHCHHS U
MIPOTHO3WPOBAHUS SBJICHUH, NMEIONINX €CTECTBEHHOHAYYHYIO TIPUPOY;

13)  cgopmuposannocmv  ymenuii: TPOBOAUTH PACUETBI MO XUMHYCCKHM
dbopmyIaM U ypaBHCHHUSAM XMMHYECKHUX PEAKIUH C MCIOJIb30BaHUEM (DU3UICCKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BEI[ECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUEThI MO HAXOXKIACHUIO XUMHUYECKOU
dbopMysBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

14)  cghopmuposannocmv  ymeHull:  NPOCHO3UPOSAMb,  AHAIUBUPOBAMb |
oyeHugamsy C TIO3HUIHMN IKOJOTHYECKON O€30MaCHOCTH TMOCIEACTBUS OBITOBOW U
IIPOM3BOJICTBEHHON JEATEIIbHOCTH 4YeJOBEKa, CBSI3aHHOM ¢ MepepadOoTKOU



BEIIECTB; UCNOIb306aMb TIOTYUCHHBIC 3HAHUS IS IPUHATHS TPAMOTHBIX PEIIeHUN
po0JieM B CUTYaLUsIX, CBSI3aHHBIX C XUMUEH;

15)  cgopmuposannocms ymenui: camocmosmenbHo RAAHUPOEAMb U NPOBOOUND
XUMHUYECKUN DSKCIIEPUMEHT (MOJIyYeHHE M H3YyYEHUE CBOICTB OpPraHMYECKUX
BELIECTB, KAa4yECTBEHHbIE pEAKUUU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB U
KHUCJIOPOJICO/IEPKALUX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3aJa4 10 PAaclO3HABAaHUIO OPraHUYECKUX BELIECTB) C COOJIOJEHUEM IPAaBHUII
Oe3zonacHoro oOpamieHusi ¢ BEUIECTBAaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
Gopmynupoeams 1EINb HUCCICNOBAHUS, HNpeOCmasiams B Ppa3IudHoOn Gopme
pe3yabTaThl SKCIIEPUMEHTA, AHAIUZUPOBAMb U OYEHUBAMb UX TOCTOBEPHOCTH;

16) c@opmuposannocmv  ymenuii:  cobomodame  TpaBUIA  AKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHSI CBOETO 3/10POBbS, OKPY>KAIOIIEH MPUPOJHOM CPEIbl U JOCTHKCHUS €€
YCTOMYMBOTO Pa3BUTUA;, OCO3HABAMb ONACHOCTh TOKCHMYECKOrO JEMCTBHUS Ha
KUBBIE OPIraHU3Mbl ONpPEIEIEHHBIX OPraHWYECKUX BEIIECTB, MOHUMAsi CMBICI
noka3zarens [IJIK; ananuzuposams 11enecoodpa3HOCTh MPUMEHEHNS OPTaHUYECKUX
BEUIECTB B IMPOMBIIIJICHHOCTH U B OBITY C TOYKM 3PEHUS COOTHOILLIEHUS PUCK-
10JIb34;

17)  cpopmuposannocms ymenuii: ocyujecmeisames ITCICHANPABICHHBIA TTOUCK
XMMHUYECKON MH(POpMAIK B Pa3IMYHBIX UICTOYHHMKAX (HayyHas U y4eOHO-HayuyHas
muteparypa, CMU, UHTepHeT U Ap.), KPUTUYECKH AHATUSUPOBAMb XUMUYECKYIO
uH(popmanuio, nepepabamvieams €€ W UCNOIBL308AMb B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOI 3a1auei.



COAEP)KAHUE YYEBHOI'O NPEIMETA «IIPAKTUKYM IIO
PEHIEHUIO 3AJJAY ITOBBIIIEHHOU CJIOKHOCTHW»

10 KITACC. OPTAHUYECKASA XUMMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMer © 3HAaYeHUWE OPraHMYECKOM XUMHUH, MPEACTABICHHE O
MHOT000pa3iy OPraHUYECKUX COEAMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUA. BasleHTHbIE BO3MOXXHOCTM aToMa YIVIEpOJa. XHUMHUYECKas CBSA3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTase
yraepoja. Mexann3mbl 00pa3oBaHUs KOBAJICGHTHOHN CBsI3M (OOMEHHBIA M JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBAHUA AaTOMHBIX OpOMTAIEd; G- W T-CBS3U.
OnuHapHasi, ABOMHAasA M TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HyKJIeopuie Hu
anexkTpodue.

Teopust cTpoeHuss opraHudeckux coeauHennit A. M. byrtnepoBa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
CKEJICTHAS.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHble A(Q(EKTHI B  MOJIEKYJaX OPraHUYeCKHX COEIUHEHUMU
(MHAYKTUBHBIN 1 Me30MepHBIN A PeKThI).

[IpeacraBinenre o0 KiaccuPUKaUMU OpraHuyeckux BemecTB. [loHsATHE O
byHkunoHansHOM rpymnmne. I'omosorus. I'omonornueckue psiapl. CucremaTuieckas
HOMeHKaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJEIbHBIX IIPEICTABUTEIICH.

OcoOeHHOCTH U KJIacCHU(pUKaLUs OpraHMYecKUX peakiuil. OKUCINUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

OKCHEpPUMEHTAIBHBIE METOJIbl WM3YYEHUs BEUIECTB W MX NPEBPAIECHUN:
O3HaKOMJIeHHE C oOpa3laMu OpraHMYeCKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE; ONBITHl [0 NPEBPALIECHUIO OPraHWYECKHX BEUIECTB IMPU HArpEBAHHUH
(nyaBneHue, OOYIJIMBAaHUE W TOPEHHE); KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

Yriaesogopoasl

Ankanbl. 'oMonoruueckuit psiji akaHoB, o01ast Gopmylia, HOMEHKIIATypa 1
HU30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3—
ruOpuan3anus aTOMHBIX — opOuTaneil  yriepoda, G©-CBsi3b. Kowngpopmepoi.
DU3NYECKUE CBOMCTBA ajKaHOB. XWMHWYECKHE CBOWCTBA AJIKAHOB: PEAKIUU
3aMeIleHUs, N30MEpHU3alluM, JeTUIPUPOBAHHS, IUKIMU3ALNH, TUPOJIN3a, KPEKUHTA,
ropeaus. Ilpeocmasnenue o mexawusme peaxyull pPAOUKAILHO2O 3AMeUeHUs.
Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aTKAHOB.



[Huknoankanel. O0u1as popmyna, HOMEHKIaTypa u uzomepusi. OcoO0eHHOCTH
CTPOEHMSI M XMMMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) M
OOBIYHBIX (IIMKJIONEHTAaH, LMKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIXy4YeHUs U
IIPUMEHEHNE [UKIIOAIKAHOB.

Anxkensl. ['oMonornueckuil psii ankeHoB, oOuiast popMyiia, HOMEHKIIATypa.
ONEKTpOHHOE W IPOCTPAHCTBEHHOE  CTPOEHUME  MOJIEKYJ  AJKEHOB,
SP°-rHOpHAM3AINA ATOMHBIX OpOUTaseil yriepona, o- U m-cBssi. CTPYKTypHAs W
reomerpuueckas (yuc-mpanc-) wuzomepus. DUZNYECKHE CBOMCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHUS, 3aMEIIEHUS B O-TMOJOKEHUE
IIpU ABOMHOMW CBSI3H, MOJUMEPU3ALNN U OKUCIEHUS. [Ipedcmasnenue o mexanusme
peakyuu  21eKmpo@uavHo2o0  npucoeounenus.  llpaBuiio  MapKOBHHKOBA.
KauecTBeHHBIE peakuy Ha JIBOWHYIO CBsI3b. CIOCOOBI MOJIYYEHHS] U IPUMEHEHNE
AJIKEHOB.

Anxaauensl. Knaccuduxanus ankaaueHoB (CONpspKEHHbIE, U30JUPOBAaHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONpPSDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. Ilonumepuzanus
COMPSKEHHBIX JUEHOB. CrIOCOOBI MOJIy4YEHUS U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruueckuil psiji ankuHOB, o01Ias Gopmysa, HOMEHKIIAaTypa
U U30Mepus. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKUHOB,
Sp-rubpuau3anus aTOMHbIX opOuTanel yriepoaa. @u3ndeckre CBONCTBA AJIKMHOB.
XYWMHYECKME  CBOWMCTBA:  pEaKUMH  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TpUMEpPHU3alnHU, OKUCIeHHs. KUCIIOTHRIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHLEBYIO
TPOHYIO CBs3b. KauecTBEHHbIE peaKIui Ha TPOHUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThyecKkue YrieBoAOpOabl (apeHbl). ['OMOJIOTMYECKUN psJl apEHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHME  MOJIEKYJbl  OeH3ona. [lpasuno  apomamuunocmu,  npumepbol
apomamuyeckux coeourenut. @OU3NUECKHE CBONCTBA apeHOB. XHMHUYECKUE
CBOIMCTBa O€H30J1a U €ro FOMOJIOTOB: PEaKMu 3aMelIeHHsI B OCH30JbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUUH NPHUCOECAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. [Ipeocmasnenue o mexanusme peaxyuil 31eKMpoOPOUILHO20 3AMEUEHUS.
[IpencraBnenre 00 OPUEHTHPYIOUIEM JEHCTBUM 3aMECTUTECH B OEH30JbHOM
KOJIbLIE Ha TMPUMEpPE aJKUIbHBIX PAaTUKaIOB, KapOOKCHIIbHOHM, TMIAPOKCUIBHOMH,
aMUHO- U HUTPOTPYMIIbI, aTOMOB TaJIOr€HOB. OCOOEHHOCTH XMMHYECKUX CBOMCTB
ctuposia. Ilomumepuzanus ctupona. CrnocoObl TMOJYYEHUS UM TMPUMEHEHUE
apOMaTUYECKHUX YTIEBOAOPOIOB.

[Tpupoansiii ra3. IlonytHeie HedTsAHbIE ra3bl. HedTh 1 €€ nmpoucxoxaeHue.
KameHnHslil yrojib U mpoAyKThl ero nepepadotrku. CrnocoOsl nepepaboTku HePTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TpomykThl mepepaboTku HEDTH, NX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TAJOTCHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakunu
3aMEIIECHHs] TajoreHa Ha THUIPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY,
amunozpynny. JlelicTBHE Ha TaJIOT€HIPOU3BOJHBIE BOJHOTO M CIIMPTOBOIO
pacTBopa mi€noun. B3aumMoaencTBUE IUTalOr€HaJIKaHOB C MarHUEM M LUHKOM.



Ionamue 0 MEeManioopeaHuiecKux COeOUHEHUSIX. Hcnonb3oBanue
raJOTeHIPOM3BOAHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE W TPH CHHTE3E
OpPTaHUYECKUX BEIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl W3YYEHHUs BEIIECTB M HX MPEBPALICHUMN:
u3ydeHne (pU3MYECKUX CBOMCTB YIIIEBOJOPOAOB (PACTBOPUMOCTD), KaUeCTBEHHBIX
peaxiuii yriaeBoJOpPOJOB pa3IMYHBIX KJIAaccoB (oOeciBeunBaHWE OpPOMHOU WIIH
HoqHON BOJBI, pacTBOpa MEepMaHraHaTa Kaliusl, B3aMMOJCHCTBHE alleTUJICHA C
aMMHauHbIM pacTBopoM okcuaa cepebpa(l)); kadecTBeHHOE OOHapy>KeHUE
yriepoja M BOAOPOAA B OpPraHUYECKHX BEIIECTBAX; IOJyYEHHE JTHIEHA MU
U3y4EHHE €ro CBOMCTB; O3HaKOMJIeHHE ¢ Kosulekuusmu «Hedte» u «Yromby», ¢
oOpa3llaMy  IJIaCTMacC, KaydyKOB M PE3UHbl; MOJEIUPOBAHHE MOJIEKYJ
YTJIEBOAOPOAOB U FaJIOr€HIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

IIpenenbHble OnHOATOMHBIE COUPTHL. CTpOEHHE MOJIEKYJ (HAa IpuMepe
MeTaHoja W 3TaHosa). ['omosormyeckuil psa, oOmas ¢opmyna, H30OMepus,
HOMEHKJIaTypa U Kilaccuukanuss. @Pusznueckue CBONCTBA  MPEIENIbHBIX
OJTHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBS3M MEXAY MOJEKYJIAMH CIIMPTOB.
XVAMHMYECKHE CBOMCTBA: PpEAaKIUU 3aMEIICHHUs, JETUAPATALNHA, OKHUCIICHMS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusl Ha OJHOATOMHBIE CIIUPTHI. J[elCTBUE 3TaHOJIAa U METAHOJIA
Ha oOpranu3M uenoBeka. CrnocoObl MOJYyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢gupsl, HOMEHKIaTypa 1 u3oMepusi. OCOOEHHOCTH (PU3NYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaroMHble CHOUPTBI — ATUICHIJUKONb U TinuepuH. dusmyeckue u
XUMUYECKHE CBOWCTBA: PEAKLUU 3aMELICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KadyeCTBEHHAs pPeakUus HAa MHOTOAaTOMHBIE
cnupThl. [Ipedcmasnenue o mexamusme peaxkyuli HyKIeOQUIbHO20 3aAMeUjeHUs.
HeiictBue Ha opraHu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIIMSHUE THIPOKCOTPYIIBI H
OeH3oapHOrO sAapa. dusnmueckue cBoicTBa (QeHona. OCOOEHHOCTH XMUMHUYECKHUX
cBOMCTB (eHona. KadyecTBeHHble peakuun Ha QeHos. TokcMuHOCTh (eHola.
CrniocoObl osrydyeHust v npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHunbHble COENMHEHHMS — albJIErHAbl U KETOHBL. JIEKTPOHHOE
CTpoeHuEe KapOOHUIBHOU Tpynibl. ['oMoIOruuecKkue psijibl albJIEruI0B U KETOHOB,
oOmas dhopmyna, u3oMepusi 1 HOMeHkiIarypa. dusndyeckue CBOMCTBA ajabAETUI0B
U KETOHOB. XHMHUYECKHE CBOMCTBA aibJETHJIOB M KETOHOB: peaKUuu
NpucoequHeHus. [lpeocmaenenue o0 Mmexanusme peakyuil HyKIeopuibHO20
npucoeounenusi. OKUCICHNUE ajbJECTHA0B, KAUECTBEHHbIC PEAKIIUU Ha allbJCTH/IbI.
Crioco0Ob!I oSTyueHus: ¥ MPUMEHEHHUE allbJETU0B U KETOHOB.

OAHOOCHOBHBIE  TpefefibHble  KapOOHOBble  KHUCIOTHL. OcobGeHHOoCTH
CTPOCHHMSI MOJIEKYJd KapOOHOBBIX KHCJIOT. M3oMepuss u  HOMEHKJIATypa.
dusnueckre CBOWCTBa OJAHOOCHOBHBIX IMPENETbHBIX KApOOHOBBIX KHCIOT.



Bonopoanbie cBsi3u MEXIy MOJIEKyJaMu KapOOHOBBIX KHCIOT. XUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakiUs STEepUPHUKALMM, PEAKIUU C Yy4aCTHUEM
yTIEBOAOPOAHOTO pajnukana. OCOOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTHI.
[ToHaTHE O MPOU3ZBOAHBIX KAPOOHOBBIX KHCJIOT — CJIOXKHBIX AUpaAX, aHeUOPUOAX,
2anoeeHanauopuoax, amuoax, Humpuiax. MHoroo0Opasue KapOOHOBBIX KHCIIOT.
Oco0OEeHHOCTH CBOMCTB HENpENEIbHBIX M apOMATHUYECKUMX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BhICIIMX
KapOOHOBBIX KHCJIOT: CTCapWHOBAs, MaJIbMUTHHOBAS, OJEUHOBAsS, .JUHOJIEBAs,
JuHoNeH08as KuciaoThl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KHUCJIOT.

Crnoxunbple 3¢dupsl. 'omonorudeckuit psa, obmas (opmyina, U30MepUs H
HOMEHKJIaTypa. PHU3NUECKHE W XWMHUYECKUE CBOWCTBA: TUAPOIW3 B KHUCIOU H
nienounout cpene. Kupel. Ctpoenue, puznyeckue 1 XMUMUUECKUE CBOMCTBA KUPOB:
TUAPOJIM3 B KUCIOM U 1IesnoyHoil cpene. OCOOECHHOCTH CBOWMCTB KHPOB,
CoJIep KalllUuX OCTATKU HEMPEAENbHBIX KUPHBIX KUCTOT. JKUphI B IpUpoIe.

Mpbuia Kak COJMM BBICIIMX KapOOHOBBIX KHCIOT, UX MOIOIEE JIECHCTBUE.
Ilonuamue o cunmemuueckux morowux cpedocmesax (CMC).

OO6mias xapakrepuctuka yriaeBojaoB. Kiaccudukanus yrieBojioB (MOHO-,
JIU- U TIOJIUCaXapHU/Ibl).

Monocaxapuibl: TI0K03a, PPYKTO3a, 2arakmosa, pubosa, 0e30Kcupudosa.
dusnyueckre CBOWCTBA W HaxoxiaeHUe B mnpupone. DorocuHTtes. Onmuueckas
uzomepus. Konvuamo-yennas maymomepusi Ha npumepe MOJEKYAbl 2NI0KO3bl,
npoekyuu Xeyopca, 0- u P-anomepwvl enoxo3vi. XUMHUYECKHE CBOMCTBA TIIHOKO3bI
(peakuu C ydJacTHEeM CIHUPTOBBIX W aNbJACTHIHONW TPYNI, CHOUPTOBOC U
MOJIOYHOKHCJIOE  OpokeHme). IIpuMeHeHHWe TUIIOKO3bI, ©€ 3HaueHHuE B
KU3HEIEATCILHOCTH OpraHu3Ma.

Jucaxapupl: caxapo3a, MajibTo3a W .Jaxmo3a. BoccTaHaBIMBAaKOIIME U
HEBOCCTaHABNMBAaKOMIKe aucaxapunbl. ['maponu3 aucaxapugoB. Haxoxnenue B
PUPOJIE U PUMEHEHHE.

[Tonmucaxapuapl:  Kpaxman, TIOUKOoreH u  1emmnonosza.  Crpoenwue
MaKpOMOJIEKYJl Kpaxmaja, TJIMKOT€Ha W IeJUTIoN0o3bl. (Du3nyeckue CBOWCTBA
Kpaxmajga ¥ IEeJUIIOJIO3bl. XHWMHUYECKHE CBOMCTBA Kpaxmaya: TUIPOJIU3,
Ka4eCTBEHHAsl peakuus ¢ MoaoM. XUMHUUYECKUE CBOMCTBA LEIJUIFOJIO3BL: THUAPOIIN3,
noyiyueHue 3pupoB 1esoa03bl. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIETK).

OKCIEpPUMEHTAIbHBIC METOJIbl M3YYCHHs BEIIECTB W WX TPEBPAIICHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHE 3TAHOJIA C HATPHEM,
OKHCJICHUE JTHUJIOBOTO CIIMPTA B aJbJICTH] HA PaCKaJ€HHON MEIHOW MPOBOJIOKE;
OKHCJICHHE ATHJIOBOTO CIHUPTa JUXPOMATOM Kaiaus (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB); KAYCCTBCHHBIC pEaKIMHM Ha anbACTUABI (C THUAPOKCHIOM
muammuncepeOpa(l) wu  rugpokcumom  Mmenu(Il)); peaknus rammepuHa
rugpokcugom Menu(Il); xuMuueckue CBOICTBA pacTBOpAa YKCYCHOM KHUCIIOTHI
B3aMMOJICHCTBUE PacTBOpa TIIIOKO3bI ¢ rujpokcuaom meau(ll); B3aumoneiicTBue
Kpaxmaia ¢ MOJ0M; pelieHre dKCIEPUMEHTAIBHBIX 3a/1a4d 1mo TemMaM «CHupTh U
dbenonb. «KapooHoBbie KUCTOTH. CIIOXKHBIE ADUPHD».




A3oTcoep:kaniue OpraHnyecKue coeInHeHHus

AMUHBI — OpraHuYecKue Mpou3BOAHbIe aMMuaka. Kiiaccudukaiys aMMHOB:
anudaTUYecKue M apoMaTHYECKHE; TIEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenue moliekys, oOmas (opmyina, n3oMepus, HOMEHKIATypa U (U3NYECKUe
cBOMcTBa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
AIKWINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu ankuiaaMMOHUS. AHWIMH — MPEACTABUTENIb aMUHOB apOMaTUYECKOro psja.
Crpoenue anwivHa. B3auMmHOE BIMSIHUE TPYNIl aTOMOB B MOJICKYJIE aHUJIMHA.
Oco0eHHOCTH XMMUYECKUX CBOMCTB aHMIINHA. KauecTBeHHBIC peakIuy Ha aHWUJIUH.
CrocoObl  TONTydeHUsT W mnpuMeHeHne anudarudeckux amuHOB. [lomyduenue
aHUJIMHA U3 HUTPOOEH30JI1a.

AmuHokucioTel. Homenknarypa u uzomepus. OTAelbHbIE MPEACTABUTEIIN
0.-aMUHOKUCIIOT: TJIMIUH, aTIaHUH, eHUIANIaHUH, CepUH, 2IyMAaMUH08as KUcioma,
au3uH, yucmeur. Onmuyeckasn uzomepusi amuHokuciom: D- u L-amunoxuciomol.
@u3nyecKue CBOMCTBA aMHHOKHUCIOT. XMMHUYECKHUE CBOMCTBA aMHUHOKHUCIOT Kak
aM(pOTEpPHBIX  OPraHUYECKUX  COCAMHEHUH, peakuus  MOJUKOHJEHCAIUH,
oOpa3oBaHu€ TENTUIHON CBs3U. buonornyeckoe 3HaueHue aMUHOKUACTOT. CUHTE3
Y TUAPOJIU3 MENTUIOB.

benku kak mpuponnsle nonuMmepsl. [lepBuuHasi, BTOpU4Hasi U TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THMAPOJIU3, JACHATypauus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

llonsimue 00 asomcodepocawjux  2emepoYUKIUYECKUX  COCOUHECHUSIX.
Ilupumuounosvie u nypunogvle ocrosanus. Hykneunoevie Kuciomwl: cocmas,
cmpoenue u buonocuyeckas pov.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB U WX MPEBPAIICHU:
pacTBOpeHHE OEIKOB B BOJIE; JIeHATypaiusl OETKOB MPH HArpEeBaHWM; IIBETHHIC
peaknuu Ha O€NKM;, peIIeHWE OKCICPUMEHTANBHBIX 3a7a4 10 TeMaM
«A3oTconepxkaliye — opraHhuyeckue — coeauHeHus’» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHECHUI.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OcHOBHBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHBb MOJMMEPU3AIIUHU, CPEIHSIS MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
NOJIMMEpU3alis U NOJUMKOHAeHcauus. [lpedcmasnenue o cmepeope2ynsipHocmu u
HAOMOJIEKYIAPHOU CMPYKMYpe NOJIUMEPO8, 3a8UCUMOCHb CEOUCE NOUMEPOE OMm
UX MONEKYIAPHO20 U HAOMOIEKYISIPHO20 CMPOEHUSL,

[Tomumepubie Matepuansl. [lmacTmaccel  (TIOJMATHIICH, TTOJMITPOTIHIICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETAKPHUIAT, MOJUKApPOOHATHI,
noJIMdTUIICHTEpePTaart). Y THiM3aius u nepepadoTka IiacTuka.

DnacTOMEHI: HATypaldbHBIM  Kay4dyK,  CHHTCTHUECKHE  Kay4dyKHu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U cunuxonsl. Pe3nHa.

Bosiokna: HaTypasibHbI€ (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIABCaH).



llonumepol CcneyuanbHo20 HA3HAYeHUs. (meghnon, Keenap,
91eKMpONnpo8ooawue noaumepsbl, buopasziazaemvie NOIUMEPHL).

OKCIEPUMEHTAIbHBIE METO/Ibl M3YYEHHs BEIIECTB W WX MPEBPALICHUI:
O3HAKOMJIEHUE C o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcCC,
Kay4yKOB; pELICHHE OHKCHEPUMEHTAJbHBIX 3amad Mo Tteme «Pacno3HaBaHue
MJJACTMACC U BOJIOKOHY.

Pacuémmnoie 3a0auu

Haxoxmenne wmonekyasipHOM (HOPMYJIBI OPTraHUYECKOTO COCIWHCHHUS TI0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOISAIIMX B €ro COCTaB, HaXOXKICHUE
MOJICKYJIIpHON  (DOPMYJIBI  OpPTraHWYECKOTO COCIMHEHHUS 10 Macce (00BEMYy)
MPOJYKTOB CrOpaHus; MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuu W/WIM HWCXOMHBIX BEIIECTB; YCTAHOBJIEHHWE CTPYKTYpPHOU (HOPMYIIbI
OpraHMYECKOro BEIIECTBA HA OCHOBE €r0 XHMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYCHUSI; OIpECIICHUE JOJU BBIXOJA MPOJYKTa PEAKIUU OT TEOPETHUYECKHU
BO3MOYHOTO.

Mexcnpeomemmnuwie ceasu

Peanuzanus MeXnpeIMEeTHBIX CBSA3CH MPU M3YYEHUH OPraHUYEeCKON XUMHH
B 10 Kkjacce OCyIIECTBIsAETCS  4Yepe3  HCIOJIb30BaHHE KAk  OOMIMX
CCTECCTBEHHOHAYYHBIX TIOHATHH, TaK W TIOHITHH, MTPUHATHIX B OTIEIHHBIX
MpeIMETaxX eCTECTBEHHOHAYYHOTO ITUKIIA.

Obwue ecmecmeeHHOHAYYHble NOHAMUA: SIBJICHUE, HAYYHBIM (QakT,
TUIIOTE3a, TEOpHWsA, 3aKOH, aHalIW3, CHHTE3, KiacCUpUKamusa, HaOI0ACHHE,
WU3MEpPEHHE, SIKCIIEPUMEHT, MOJIEITb, MOJICIMPOBAHUE.

Qu3uka: wmarepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYJIa,
DHEPreTUYECKU YypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3WYECKHE BEJIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonocus: xnerka, opraHusMm, OdKocucTeMma, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM M TeTepPOTPOQHBIA THUIl MHUTAHHS, OpPOKEHUE,
dboTocuHTE3, nbIXaHWE, OENTKU, VYTIEBOIbI, >KUPBI, HYKIEHHOBBIE KHCIOTHI,
(bepMeHTHI.

T'eoepagpus: mone3Hble KCKOTIAEMbIE, TOTUTHRO.

Texnonocusi: TUIIEBBIE TPOAYKTHI, OCHOBBI PAIIMOHAILHOTO THUTAHUS,
MOIOIITUE CPEICTBA, MaTePUAIIBl U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBO 4acoB

N HaumeHoBaHMe pa3ieioB H TeM MPOrpaMMBbI Kontpoanubie IIpakTnuec- IeKTpOMILIe (HPPoBLIC)
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoThl KHe padoThl

Paznen 1. TeopeTnueckue 0CHOBbI OPraHNYeCKOl XUMUH

11 IIpenmer opraHuueckoi XUMHH. Teopust XUMHUYECKOTO CTPOCHHUS 2 TpeserTamus
OpPTaHMYECKUX COCTMHEHUN

Uroro no pazpeny

Paznen 2. YrieBoaopojasbl

2.1 ITpenenbHbIE YIIIEBOLOPOABI — AIKaHbI, [IUKJIOAIKAHbI 4 [IpesenTanus

2.2 HenpenenbHble yrieBogOpOAbl: AIKEHbI, AJIKaJUEHbI, AJIKUHBI 3 [IpesenTanus

2.3 ApomaTuiecKkue yrieBo10pOIbl 4 [Ipe3enTtanus

Uroro no pazueny 11

Paznea 3. Kucsioponcoaepsxkame opranudyeckue coeJuHeHUs

3.1 Cruptsl. ©enon 3 [Ipe3enTarust

3.2 Anwpaerunbl. KapOonossie kucnotel. CiioskHbie 3¢upbl. JKupsl 7 [Ipesenrtanus

3.3 YrieBoasl 3 [Ipe3enTarust

Utoro mo pazneny 13

Pa3nen 4. A3oTcoep:ainiyue OpraHnyecKue coeIMHeHus!

4.1 ‘ Awmunbl. AMUHOKHCIIOTHI. benku 3 IIpesenranys

Wtoro no pazneny 3

Pasnen S. BeicOKOMO/IEKY/JIsIDHbIE COCIMHECHUSA

5.1 ‘ BbIcOKOMOEKYIISIpHBIE COETMHEHUS 1 [Ipe3enTanus

Uroro no pazneny 1

[ToBTOpEHHE 2

WTorosslii KOHTPOJIb 2 2

OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konr bpHble IIpaxkTHUYeckH
n/n yp Bcero 06 pot ¢ pﬁ cexne u3yyeHusi oOpa3oBaTe/ibHbIE
a00TBI a00THBI
p p pecypchl

1 XUMUYECKas CBSI3b B OPraHUYECKUX COCTMHEHUSAX 1 1 Henensa [Ipesentanus
IIpencraBnenne o KiaccH(UKAUMKA OPraHUYECKUX

2 pel (uxan p 1 2 "Heneus [IpesenTanus
BelecTB. [ 'omonorus. M3omepus. Homenknarypa

3 XUMHYECKUE CBOWCTBA U MOJIYyUYEHHE aJIKaHOB 1 3 Henensd [IpesenTanus
Pemenne 3amad  Ha NOpoBeAcHUE acyeToB 110

4 A ., [poBed p 1 4 nenens [Ipe3enranus
YPaBHEHUIO XUMUYECKOU PEaKLUU

5 XHUMHUYECKUE CBOMCTBA U MOJIYYEHHUE [TUKIIOAIKAHOB 1 5 Hexmens [Ipe3enTtanus

Pemienne 3amady  Ha OmpeAeiCHHE MOJCKYJISPHOM
6 GopMyIIbI  OPraHUYECKOro  BeMmeCTBA 1O  OOmmIeH 1 6 Henens [IpesenTarnus
dbopmyne kiacca

XHUMHUYECKHE CBOMCTBA H MOJIY4YCHHUE QAJIKCHOB U

7 1 7 Henens [Ipesentanus
aJIKa/IN€HOB
Pemenne 3agad  Ha TOpPOBEIEHHE pPaCUETOB IO

8 a . POBEAL p 1 8 Hemens [IpesenTanus
YpaBHEHUIO XUMUUYECKON PEaKIIUU

9 XHWMHU4YECKUE CBOMCTBA U NIOJIYYEHHUE AIKUHOB 1 9 Henens [Ipe3enTanus

10 XUMUYECKUE CBOMCTBA U MOJTYYCHHUE apEHOB 1 10 venenst | Ilpesentarus

Pemienne 3amay  Ha omnpeneneHUE MOJEKYJISIPHOM
11  ¢opmynbl OpraHWYECKOro BEIIECTBA IO MAacCOBBIM 1 11 nenens  IlpesenTanus
JOJIAM 2JIEMEHTOB, BXOOAIIHUX B €0 COCTaB

12 OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC p€akuuu

1 12 nenenss | IlpesenTanus
YTJIEBOJOPOOB

Pemienne 3amau  Ha ompeaeneHUE MOJEKYJISIPHOU
13 GbOpMyJIBI  OPTAaHMYECKOTO BEIIECTBA IO MPOJIYKTaM 1 13 venenss  IIpe3enranus
CropaHus




IIpooonsicenue

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTtuuyeckue bp
n/n Bcero u3ydeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
14  KourponbHas paboTa 1o teme: «YTIEBOJA0POIbI» 1 1 14 nepens
XUMHYECKHE CBOMCTBA MW MOJYYCHHE TIPeACIIbHBIX
15 i p 1 15 nvenens | Ilpesentarus
OJIHOATOMHBIX CITUPTOB
XHUMHUYECKHE CBOMCTBA U IIOJIYUYEHUE IIPOCTHIX dHUPOB
16 yd p (up 1 16 nenenss | IlpeseHtanms
1 MHOTOATOMHBIX CIIUPTOB
Pemenne 3amau Ha omnpeaeiieHHe JOAM  BBIXOJa
17 a pel A o 1 17 nenenss | IlpeseHtanms
MPOJYKTa PEaKIUU OT TEOPETUUECKH BO3MOKHOTO
XUMHUYECKHE CBOKMCTBA M IIOJYYEHHE albIETUI0B U
18 yd ACTHA 1 18 nenenst | Ilpesentarus
KETOHOB
OKHUCINTEIHLHO-BOCCTAHOBUTEILHEIE €aKIun
19 P . 1 1 19 negens | Ilpeszenraums
KHCJIOPOJICOICPKAIINX OPTaHUYECKUX COSTMHEHUI
YcTraHoBieHHE CTPYKTYpHOU (OPMYJIbI OpraHUYECKOIro
20 BEIleCTBA HAa OCHOBE €ro XWMHWYECKHUX CBOWCTB HIIH 1 20 nenenst | IlpezenTanus
CI0COOO0B MOJIy4YEHHUS
XHUMHUYECKHE CBOMCTBA M IIOJyUYEHHE KapOOHOBBIX
21 ya P 1 21 nenenst  IlpesenTarus
KHCJIOT
22 XUMUYECKHE CBOWCTBA U TIOTyYEHHUE CIOKHBIX A(DUPOB 1 22 nenenst | llpesenTanus
Pemenne 3amau  Ha ONpeAelieHHE MOJIEKYJISIPHOR
OPMYJIBI M YCTAaHOBJIEHHE CTPYKTYPHOH (DOPMYIIbI
23 (bopmy. Y PYKTYP (bopmy 1 23 menens | Ilpezentanus
OPTraHUYECKOI'0 BEILIECTBA HA OCHOBE €ro XMMHYECKUX
CBOMCTB MU cIOCOOOB MOJTYUYEHUS
OmpeneneHue OOJU BBIXOJAAa IPOAYKTA PEAKIUA OT
24 peld A A POALyKTa  peakit 1 24 nuenens  IlpezenTanus
TEOPETHUYECKH BO3MOKHOTO
25 XUMUYECKUE CBOMCTBA MOHOCAXapUI0B 1 25 vepgens | IlpesenTtanus
26 XHUMHUYECKHE CBOMCTBA JUCAXapUJIOB 1 26 nenenst | [IpesenTarus
27 XUMHYECKUE CBOMCTBA MOJIUCAXapUI0B 1 27 nepens | IlpezenTtanus




Oxonuanue

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bcero KOHTpﬁo‘HLHHe HpaKTﬁuquK"e u3ydeHusi  oOpa3oBaTesibHbIE
padoTbl padoThbI pecypebi

28 XUMHUYECKUE CBOMCTBA U MOJYYEHUE aMUHOB 1 28 nenenst | IlpesenTanus

Pemlenne 3amay  Ha onpenencHUE MOJIECKYJISIPHOM
OPMYJIBI M YCTAHOBJIEHHE CTPYKTYPHOH (OpMYIIbI

29 (bopmy. Y PYKTYP (bopmy 1 29 menens | IlpeseHTarus
OpPTraHUYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHYECKUX
CBOMCTB UK cIOCOOOB MOTYUYEHUS

30 XHUMHUYECKHE CBOIICTBA aMUHOKHCIOT 1 30 nenens | [IpesenTarus
Kourponrnas pabora mo TteMme: «Kucimopon- u

31 P P PoA 1 1 31 nenens | Ilpesentanus
a30TCO/CPIKAIINE BEIIECTBA»

32 XUMUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI 1 32 wenens | Ilpesentarus
IToBTOpeHue u 00OOIIEHNS MaTepHana, U3Y4YEHHOTO B

33 P m p ya 1 33 wenenss | Ilpesentanus
10 xnacce
IToBTOpeHne u 00OOIIEHNS MaTepHana, U3YUYCHHOTO B

34 P m p ya 1 34 nenens | Ilpesentarus
10 xnacce

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 0




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
° Xumus, 10 knacc, Yrnyonéuunsiiit ypoens/ Pynsutuc I'.E., ®enbaman O.1°.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

o Xumus. «Konctpykrop» Tekymiero koutpois. 10 kmacc/ Kazannes 1O. H.,
AxknmonepHoe oburectBo «M3aarenbctBo «lIpocBemenner

o Xumus. «Konctpykrop» tekyiero konTpois. 10 kiace/ Kazanues FO. H.,
AxkrmmonepHoe obmiectBo «M3marenscrBo «lIpocBerienue»

o Xumus. 10—-11 xnaccel. TpenupoBouHbie U npoBepouHbie padoTel. PI'OC/
Paneuxuii A. M., AkuuonepHoe obmiectBo «M3aaTensctBo «IIpocBeiienne»

o Xumus. 10-11 kmaccsl. ba3oBelii ypoBeHb. JlMAakTHUECKUK MaTepuan K

VYMK TI'. Pymsutuca, ®. ®enpamana. ®I'OC/ Papenxuit A. M., AKImoHEepHOE
obmectBo «M3naTenscTBO «IIpocBemieHne»

o Xumust. Ypoku B 10 kmacce/ I'apa H. H., AxumonepHoe o0O0IIeCTBO
«M3marensctBo «IIpocBemenue»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH
HUHTEPHET

o HNudoypok. URL: https://infourok.ru/
o Poccuiickas anextponnas mkojia. URL: https://resh.edu.ru/
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