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INOACHUTEJIBHAS 3AIIMCKA

PaGouass mporpamMma mo mpemHazHadeHa st oOydarommxcs 10 kmaccoB MOY COIII Nel
c.n.Mcnameit ucocrapieHa Ha OCHOBE CIEAYIONINX JOKYMEHTOB:

I. ®IroC COO (Ilpukaz MunnpocBemenus Poccun ot 31.05.2021 r. Ne 287,
3apeructpupoBad MunHuctepcTBoM toctuniu Poccuiickoir @enepamuu 05.07.2021 r., per. HoMep —
64101);

2. [Ilpukaza MwunucrepctBa mnpocsemnieHuss Poccun ot 18.05.2023 Ne370 «O6 yTBepKIeHUH
(dbenepanbpHON 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoanus» (-gainee ®OIT COO)
(3apeructpupoBan Muntoctom PD 12.07.2023 Ne74228);

3. [Ilporpamma Bocnutanust MOY COII Nel c.n.Mcnameid.

[losicuutenbHas 3amucKa OTpa)kaeT OOIMe LIETW U 3aJaud M3y4eHHUs] XUMHUHM, XapaKTEPUCTHUKY
MICUXOJIOTUYECKUX TPEANOChUIOK K €¢ HM3YYEHHUIO0 O0YyJaloIUMHCS, MECTO B CTPYKTYpe YydeOHOro
IUIaHa, a TaKXe MOAXOJbl K OTOOpY COAepaHUs,K ONpeAeNeHUIO MIIaHUPYEMbIX PEe3yIbTaToOB U K
CTPYKTYpE TEMATUYECKOTO TNIAHUPOBAHUS.

Copnepxanne oOyueHUs pacKpbIBAE€T COJIEpKaTelIbHbIE JMHHUU, KOTOpbIE MpeljiararmTcs s
00513aTeIbHOTO N3YYEHHS B KaXX/IOM KJIacCe Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHHUs.

[Inanupyemble pe3yabTaTbl OCBOEHHUS IPOrPaMMbl 10 XMMHMHM BKJIIOYAKOT JMYHOCTHBIE,
MeTarnpeIMeTHbIE Pe3yJIbTaThl 32 BECh NIEPHO O0YUYEHHUsI HAa YPOBHE CpeJIHEro ob1ero oOpa3oBaHus,

a TaKXke NpeIMETHBIC TOCTHKEHUS O00YyYarollerocs 3a KaJbli roJl 00y4eHusl.

Ilpu QopmupoBaHuM coaepX aHUs TMpeaMeTa «XUMHSD» YUTCHBI CIEIYIOLIUE TMOJOXKECHUS O
cneur(uKe U 3HAUCHUH HAYKU XMUMUU.

XuMHsT  Kak  3JE€MEHT CHCTEeMbl eCTECTBEHHBIX HayK Hrpaer ocoOyl  pojib B
COBPEMEHHOM LMBUIM3ALMU, B CO3/IaHUU HOBOHM 0a3bl MaTepuaabHOU KyabTypbl. OHa BHOCHUT CBOIl
BKJIa/1 B (HOPMHUPOBAHHE PALIIOHAIIEHOTO HAYYHOTO MBIIIUIEHUS, B CO3/JaHUELIETIOCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MHUpPE KaK O €IMHCTBE MPUPOJbI U UYEJIOBEKa, KOTOpoe (GopMupyeTcs B XUMHM Ha
OCHOBE IIOHMMAaHUS BELICCTBCHHOI'O COCTAaBa OKPYXKAIOIIETO MHUPA, OCO3HAHMS B3aUMOCBI3HU MEXKIY
CTPOEHHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU NPUMEHEHUS.

TecHO B3aUMOJAEWUCTBYS C JAPYTMMHM €CTECTBEHHBIMH HAaYKAMHM, XHMHMs CTaja HEOThEMJIEMOM
YacThI0O MHPOBOHM KYJIBTYphI, HEOOXOIUMBIM YCIIOBHEM YCICIIHOTO TPyZAa M XKHU3HU KaKAOrO 4IeHa
obmectBa. CoBpeMEHHas XUMHs KaK HayKa CO3HMJAaTesIbHasi, KaK HayKa BBICOKUX TEXHOJIOTHIl
HalpaBjlIeHa Ha PEUIeHHE TT00ANBbHBIX MPOOIEeM YCTOHYMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOI,
HHEpPreTU4eCcKO, MUIIEBOM,3K0I0rHYeCKOl 0€30IaCHOCTU U OXpaHbl 3710POBBSI.

Conepxxanne npeamera «Xumusi» (10 kimaccel, 6a30BBI YPOBEHb W3YYCHHS) OPHECHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOUICKYIbTYpHYIO IOATOTOBKY OOYYAIOIIUXCS, HEOOXOAMMYIO WM IS
BBIPAa0OTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIENTHOTO BKIIOUEHUS B JKU3Hb COILUYMA,
MIPOJIOJKEHHST 00pa30BaHUs B Pa3fIMYHBIX OOJIACTAX,HE CBA3AHHBIX HETIOCPEIACTBEHHO C XUMUCH.

CocraBnsiromiuMu TipeaMeTa «XUMHs SIBISIFOTCS. 0a30Bble Kypchl — «Opranudeckas XuMus» H
«OO0mmass 1 HEOpraHWYecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHUS KOTOPBIX SIBIISIIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUU MO0 HEOPraHWMYECKON XWMHH (C BKIIOYCHHEM 3HAHUU W3
oOmieil xumMun) U opraHudeckod xumuu. dopmupoBaHHE AAHHON CUCTEMBbl 3HAHWHM MPU HU3YUCHHUH
npeaMeTra 00ecrieuyMBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCErO0 MHOr0OOpa3usi BEIIECTB Ha OCHOBE
OOIINX MOHSATHH,3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa comepkanusi KypcoB — «Opranumdeckas xumus» U «OOmmass U HeopraHudecKas
XUMHS» C(HOPMHUPOBAHA B TPOrpaMMe 110 XMMHUH Ha OCHOBE CHCTEMHOTOIOIX0/1a K M3YYCHHIO YYEeOHOTO
MaTepuaia U OOyCJOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHM Ha OIpeneICHHbIX
TEOPETHUYECKUX YPOBHIX. Tak,B Kypce OpraHMYeCKOW XHUMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIaCCUUECKOM TEOPUM CTPOECHUSI OPraHUYECKUX COCAUHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMUUYECKHUX

N OJICKTPOHHBIX Hpe)ICTaBJ'IeHI/II\/’I O CTPOCHHH BCIICCTB. CBe}IeHI/ISI 00 HN3Yy4aceMbIX B KypCE€ BCHICCTBaxX
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JAIOTCS B PA3BUTHH — OT YIJIEBOJIOPOJIOB JIO CJIOXKHBIX OMOJIOTMYECKU aKTHBHBIX COeIMHEHUI. B Kypce
OpPraHMYECKONH XUMUHU IMOJIY4aloT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHUsl TEpPBOHAYAIbHBIE TMPEACTABICHUS O XUMHYCCKOH CBS3HM, KJIacCU(MUKAITMOHHBIX
MpU3HAKaxX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMSI, O XUMHUYECKON PEAKIIHH.

['maBHBIMU 1IETISIMU U3yUYEHUS TIpeaMeTa « XuMusi»Ha 6a30BoM ypoBHe (10) sBisiroTcs:

dbopMHpPOBaHHE CUCTEMbl XUMHUYECKHX 3HAHWW KaK Ba)KHEHIIICH COCTABIISIIONIEH €CTECTBEHHO-
HAYYHOU KapTHHBI MUPA, B OCHOBE KOTOPOH JIe)KAT KITFOUEBBIC MOHATHS, (DYH/IaMEHTAIbHBIC 3aKOHBI U
TEOpUU XUMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE M MOHUMAHUE CYITHOCTH JOCTYIMHBIX 00OOIICHHIA
MHPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMJIEHHUE C UCTOPUEH UX PA3BUTHS U CTAHOBIICHHUS;

dbopMUpOBaHHE M pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX TIO3HAHUS BEHIECTB U
XUMUYECKHUX PEaKIMi, HEOOXOIUMBIX JIJIsi TPHOOPETEHNST YMEHUN OPHUEHTHUPOBATHCS B MUPE BEIIECTB U
XUMHYECKHUX SABJICHUIN, UMEIOIIMX MECTO B ITPUPOJIE,B MPAKTUUECKON U TOBCEITHEBHOM KU3HU;

pa3BUTHE YMEHHMHA M CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HaONIOeHHEM U OOBICHEHUEM
XUMHUYECKOT0 IKCTIEPUMEHTA, COOTIOCHUEM TTPaBuiI 0€30MacHOT0 OOpAICHHS C BEIIECTBAMMU.

Hapsny ¢ stum coaepkaTtenbHas XapakTepUCTHKA LEJIed M 3a7ad W3Yy4YEHHs MpeIMeTa B
MpOrpamMMe N0 XMMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IPUOPUTETAMHU B
cucTteMe cpemHero obmero obpa3oBaHusa. CeromHs B NMPENoJaBaHUU XUMHUH B OOJIBINCH CTEIICHU
OTNIaeTCsA TPEANOYTCHHE TPAKTHIECKON KOMIIOHEHTE COJACpIKaHWs OOYy4YeHHs, OPHUCHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA OIOIICO0pa30BaTEIHbHON OpraHW3aIiy, BIACIONIET0 He HAabOpoM 3HaHUH, a
(GYHKIIMOHATBHONW TPaMOTHOCTBIO, TO €CTh CIIOCOO0AMM U YMEHUSMH aKTHBHOTO TMOJIyUYEHUS! 3HAHUHN U
MPUMEHEHUS UX B pEIbHOM )KM3HM JIJI PEIICHHS TPAKTUUYECKUX 3a7a4.

B oroit cBA3u mpu u3ydeHHH mnpeaMera «XUMHUS» JOMHHHUPYIOIIEEe 3HAYCHHE MPUOOPETArOT
Takue 1eJIM U 3a7a4u, Kak:

ajanTanus OOYYaroIIUXCS K YCIOBHUSM JAMHAMUYHO pa3BHBAIOIIETOcs Mupa, (GpopmupoBaHHe
WHTCJUICKTYallbHO ~ Pa3BUTOW  JUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHIO, COTPYIAHHUYECTBY,
CaMOCTOATEIBHOMY IIPUHATUIO TPAMOTHBIX PELNIEHWA B KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C BEHIECTBAMU U UX IPUMEHECHHUEM;

dbopMupoBaHHE Y OOYYAIOMIMXCs KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIICTEHIIUH), MMEIOIINX
YHUBEpCAJIbHOE 3HAYCHHE IS Pa3IMYHBIX BHUJIOB JIEATECILHOCTH: PEIICHHUS MpoOJIeM, MOWCKA,
aHanm3a u 00paboTku WH(pOpMAIIHH, HEOOXOIUMBIX I TMPUOOPETEHHUs OMBITA
JEATENBHOCTH, KOTOPAsi 3aHUMAET BAXKHOE MECTO B NO3HAHUU XUMUH, A TAKXKE JJIS OLICHKU C MTO3ULUN
9KOJIOTUYECKON O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUUYECKHX MPOIECCOB HA OPTaHU3M
YeJI0BEKa U IPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATEIIBHBIX HWHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
00yJaronMxcsi: COCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBBIE 3HAHUS TT0 XUMHUHU B COOTBETCTBUU
C XKU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHBIC TEXHOJOTHUHU IS
MMOMCKA ¥ aHAJIM3a YI€OHOH U HAYYHO-TIOMYJIIPHON MH(OPMAITUH XUMHUYECKOTO COACPIKAHNS;

dbopMHpOBaHNE U Pa3BUTHE Y OOYYAIOIIUXCS ACCOIMATHBHOTO M JIOTMYECKOTO MBIIUICHHUS,
HAO0JII0IATETPHOCTH, COOPAaHHOCTH, aKKYypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH,
P [JIAHUPOBAHUU U ITPOBEICHUU XUMHUUYECKOTO dKCIIEPUMEHTA;

BOCIIHTAHHUE y O0YYarOMMXCsl yOSKIEHHOCTH B T'YMaHHUCTUYECKOW HAMPaBICHHOCTH XUMHH, €€
BKHOH POJIM B PEIICHUHU TJIOOATBHBIX TPOOIEM PAIIMOHATBLHOTO MPUPOAOIIOIL30BAHUS, TTOMTOJTHCHHS
SHEPTETHUYECKUX PECYPCOB U COXpaHEHHUsS MPUPOJHOTO PABHOBECHUS, OCO3HAHHSA HEOOXOJAMMOCTH
OepexHOro OTHOIICHUS K TIPHPOJEC U CBOEMY 3JIOPOBBIO, a Takke NPUOOPETCHHs OIbITa
WCMOJIb30BAHMS TMOJYYCHHBIX 3HAHUM I8 TPUHITHS TPAMOTHBIX PEHICHUA B  CHUTYalUsX,
CBSI3AHHBIX C XUMUUYECKUMU SIBJICHUSIMHU.

B yueObHOM 1mIaHe cpemHero oOmmero oOpa3oBaHUS MpeaAMeT «XUMHS» 0a30BOTO YPOBHS BXOJHT B
cocTaB nipeIMeTHO 001acT « ECTeCTBEHHO-HAYYHbIE TIPEAMETHI.

KonuuecTBO yacoB, o TB O 1 U M bl X Juisi u3ydeHuss xumuu B 10 kimacce — 34 yaca (1 yac B
HEJIEIIO.



I.COAEP)KAHUE OBYUYEHUS

10 KJIACC

Teopernyeckne 0OCHOBbI OPraHH4eCKOM XUMHHU

[Ipenmer opraHnuyeckoil XMMHMH: €€ BO3HHUKHOBEHHE, pPa3BUTHE K 3HAYEHHUE B MOJYy4YEHUU
HOBBIX BEILECTB M MarepuajioB. Teopus CTpoeHUs opraHumdeckux coeauHeHuii A.M. bytneposa, e¢
OCHOBHbIE NOJOXeHUs. CTpyKTypHbIE (DOPMYJIBI OPraHUYECKHUX BEIECTB. ['OMosIOrus, HM30Mepusl.
X¥MHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccu(UKaMU OpPraHMYECKUX BemiecTB. HoMmeHKnaTypa opraHMYecKHX
COEIMHEHUI (cucTeMaTHYecKas) U TPUBHMAJIbHBIE Ha3BaHHsS BaKHEHWIIMX MpPECTaBUTENEH KIIaccoB
OpPraHUYECKUX BELIECTB.

JKCNepuMeHTAlbHbIE MeTO/Ibl H3y4YeHHs BellleCTB M UX NMpeBpaleH it

OsHakomiieHne ¢ 00pa3mamMu OpPraHMYECKWX BEHIECTB W MaTepHallaMH Ha HX OCHOBE,
MOJICITUPOBAHUE MOJICKY]l OPTaHWYECKHX BEIIECTB, HAONIOJEHHE M OIMCAHUE JIEMOHCTPAIMOHHBIX
OIIBITOB IO IMPCBPALICHUIO OPraHUYCCKUX BCIICCTB IIPU HArpCBaHUU (HHaBJICHI/IC, 06yTJII/IBaHI/Ie u
TOpEHue).

Yriesoaopoasl

AJIKaHbBl: COCTaB M CTPOCHUE, TOMOJIOTMYECKMH psaA. MeraH W 53TaH — NOpocTernme
MPEACTAaBUTEIN aJTKAHOB: (PU3MUECKUE W XUMHYECKHE CBOWCTBA (PEAKIMU 3aMEIICHUS W TOPCHHS),
HAaXO0JICHUE B MPUPO/JIE, OJyUYECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUU psAA. DTWUIEH WU MNPONUJIECH — MPOCTEUIINE
MPEJICTABUTEI  AJKCHOB: (U3WYSCKUE ¢ XHMHYSCKHE CBOWCTBAa (peakmuud THIPUPOBAHUS,
raJIOTeHUPOBAHUS, THIPATAIINN, OKUCIICHUS U TIOTUMEPU3AIIIH ), IOTyYSHUE U TPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metrinOyraaues-1,3: ctpoeHue, BaKHEHIITHE XUMUYECKUE CBOMCTBA
(peaxuus nonumepuszanuu). [lomydeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psia. ANCTHUICH — IMPOCTCUITNI
MpEeACTaBUTEIb AJIKWHOB. COCTaB, CTpOEHHE, (PHU3WYeCKHMe ¢ XHUMHUYECKHE CBOMCTBA (peakKiuu
TUIPUPOBAHUS, TaIOTEHUPOBAHUS, TUIPATAIIUHU, TOPEHUS ),[IOTYICHHE U IPUMEHEHHE.

Apensl. benszon: cocrtaB, cTpoeHue, (U3NYECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
raJoreHNpOBaHUsT M HHUTPOBAHWUS), TOJNy4YeHHE | TpPHUMEHeHue. 7Toayon: cocmas, cmpoeHue,
Qusuueckue u Xumuueckue CE0UCMEA (peakyuu 2aio2eHUPOSaAHUs U HUMPOBAHUS), NOTYYeHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHUecKas CBA3b MEX/Y YIJIEBOJOPOAaMHU, IPUHAAIC)KALUMU
K pa3IW4HbIM KiaccaMm. [IpHpojHbIe WCTOYHWKH YTIEBOJAOPOAOB. [IpupoaHBIA ra3 M IOMYTHBIE
HedTsHBIe Ta3bl. HedTh U e¢ mpoucxoxaerune. CriocoOsl nepepaboTKi HEPTH: MEeperoHKa, KPEKHHT
(TepMuuecKUi, KaTtanuTuueckuit), muponus. IlpoaykTel mepepa®oTku He(TH, UX NPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yroib U IPOIYKTHI €T0 MepepaboTKH.

JKcnepuMeHTATIbHbIE MeTOIbI U3yYeHHs BellleCTB M UX MpeBpaleHu i

O3zHakoMJIeHHE ¢ 00pa3laMu IlacTMace, KaydyKoB U pe3uHbl, komiekuuu «Hedpte»u «Yronby,
MOZCIMPOBAHUC MOJICKYJl YTJICBOAOPOAOB H TaJIOICHOIIPOU3BOJHBIX, IIPOBCACHUC HpaKTquCKOﬁ
PadoOThI: MOJTyYEHUE ITUIIEHA U U3YYEHUE €T0 CBOMCTB.

Pacuérnble 3agaun

Brruncnenusi mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00béMa, KOJIMYECTBA HMCXOTHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIMH 10 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX
BEILIECTB WUJIU MPOYKTOB PEAKIUN).

Kucnopoaconep:xamme opranndeckue coeiMHeHUs

Hpe,[[eHBHBIG OOJHOATOMHBIC CHI/IpTBI. MeTaHOH " 3TAHOJI: CTpOCHI/IC, (I)I/I3I/I‘-ICCKI/IG N XUMHUYCCKUC
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CBOMCTBAa (peaklMM C AaKTUBHBIMH MeTaJlJIlaMH, TaJIOT€HOBOJIOPOAAMH, TOPEHHE), MPUMEHEHHUE.
BonmoponHeie CBS3M MEXIy MOJIEKYyJIaMH CHHPTOB. J[eHCTBHE MeTaHOJa W STaHOJAa Ha OPraHU3M
YeoBeKa.

MHOroaTOMHBIE CITUPTHL. DTHIICHIJIMKONb W TIUIEPUH: CTPOCHUE, (PU3NIECKAE U XUMUYECKHE
CBOMCTBA (B3aMMOJICICTBHE CO IEJIOYHBIMU METallJIaMH, KaueCTBEHHAs peakKius Ha MHOTOATOMHbBIE
cnupThl). JlelicTBIEe HAa OpraHu3M YenoBeka. [[puMeHeHre rnieprHa U STHICHTITHKOIS.

@DeHOoI: CTPOCHUE MOJIEKYINbI, (U3NYECKHEe W XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue ¢peHona.

Anbaeruabsl U kemowusi. Dopmanpaerus, aleTanpAeru: CTpoeHue, GU3NYecKkue U XMMHYECKHe
CBOWCTBa (peaklUMU OKHUCIIEHUS U BOCCTAHOBJICHHUS, KAayeCTBEHHBIC pEaKIUM), MOIyYeHHE H
MIPUMEHEHHUE.

Ayemon: cmpoenue, @uauueckue U Xumuueckue COUCMBA  (peakyuu OKUCTeHUs U
80CCMAHOBIEHUS), NOJIYUeHUe U NPUMEHEHUE.

OAHOOCHOBHBIE Tpe/ieNibHbIe KapOOHOBBIE KHUCIOTH. MypaBbUHAas W YKCYCHasi KHCIIOTBI:
CTpoeHHe, (pU3UYEeCKHe W XUMHYECKHe CBOMCTBa (CBOHCTBa, OOIMWE sl Kiacca KUCIOT, PEaKIus
sTepudukanyn), morydeHne u npumeHeHne. CTeapuHoOBas M OJIEMHOBAsI KUCIOTHI KaK MPEICTABUTEIH
BBICIIMX KapOOHOBBIX KMCIIOT. Mblja KaK COJIMBBICIINX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE IeHCTBUE.

CrnoxHble 3UpHl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ aponu3 cioxHbIX 3¢upoB. XKupsl.
I'maponns sxupos. [Ipumenenue xupoB. buonoruueckas posb KHUPOB.

VYrieBonpl: cocTaB, KiacCUpUKAIUSA YIIEBOIOB (MOHO-, M- W TOJucaxapujbl). ['noko3a —
IPOCTEHUIINKA MOHOCAXapHUJl: OCOOCHHOCTU CTPOCHHS MOJIEKYIbI, (PM3NUYECKUE U XUMUYECKHE CBOMCTBA
(B3aumopneiictBue ¢ ruapokcunom menu(ll), okucienne ammuadyHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OPOXKEHHE TIIFOKO3bI), HAXOXKIEHHE B MPHUPOJIE, IPUMEHEHHE, OHOIOTHYECKas POIIb.
®otocunres. PpykTo3a Kak H30Mep IITIOKO3bI.

Caxaposza — npedcmasumeinb QUCAXaApUO08s, UOPOIU3, HAXOACOeHUE 8 NPUPOOe U NPUMEHEHUe.

Kpaxman u mesmmono3a Kak NpupogHble moiauMepbl. CTpoeHHe Kpaxmaia U IeJUTOJIO3BL.
duznueckre U XMMHUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAAPEAKIIUS C HOJIOM).

JKCNepUMeHTAlbHbIE MeTO/Ibl H3y4YeHHs BelleCTB U UX MpeBpaLeHuii

[IpoBenenue, HaOIONEHHME M ONUCAHME JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KAueCTBEHHbIE pEaKUUU OJHOATOMHBIX CHUPTOB (OkHciaeHue »dtaHosna okcujaom Meau(ll)),
MHOI'0aTOMHBIX CHHPTOB (B3auMOJEHCTBHE TiuuepuHa c¢ ruapokcugoM meau(ll)), anprernnos
(oxucnenne amMmmMuadHbM pactBopoM okcuma cepedpa(l) u ruapoxcumom memu(ll), B3anmoneiicTeue
KpaxMmasa ¢ HOJO0M), TPOBEACHUE MPAKTHUECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

PacuérHble 3a1aun

Brruucnenus mo ypaBHEHUIO XMMHYECKOW peaknuu (Macchl, 00beMa, KOJIMYECTBA HMCXOJTHOTO
BCIIECTBA HUJIN HpOI[yKTa peaKL[I/II/I 10 U3BCCTHBIM MAcCCE, O6"béMy, KOJ'II/I‘-IGCTBy OOJHOT'O U3 UCXOAHBIX
BEIIIECTB WUJIU MIPOIYKTOB PEAKITUN ).

A3oTcoaep:Kalye OpraHuvecKue coenHeHust

Amunvl. Memunamun u aHUIUH: COCMas, cmpoeHue, husuueckue u Xumuueckue Ceolucmed
(coperue, 83aumooeticmsue ¢ 6000l U KUCTOMAMUL).

AMUHOKHUCIIOTBI Kak aM(OTepHbIE OpraHudecKkue coequHeHus. Du3nyecKue M XUMHYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha TIpUMepe TiHIKHA). bruonornueckoe 3HaYeHHEaAMUHOKUCIIOT. [lenTu sl

benkn kak mpUPOIHBIE BHICOKOMOJICKYJSIDHBIC COeAMHCHHS. [lepBUYHAs, BTOpUYHAS W
TpeTHyHasi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OJIKOB: THAPOIU3, JCHATypalus,
KayeCTBEHHBIC PEAKIIMU Ha OCIIKH.

3KCHepI/IMeHTaJILHLIe METOABbI U3YYCHUA BEIIECTB U UX npeBpameHHifl
Ha6n}oz[eHHe H OIIMCAHHUC JCMOHCTPAIMOHHBIX OIIBITOB: ACHATYypalus 0eJIKOB Ipu
Harp€BaHWM, IBETHBIC PCAKIIUN OEJIKOB.



BbicokoMo1eKyIsIpHbIE COeTUHEHUS

OCHOBHBIE TIOHSATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCAMHCHHN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3AIH, CPEAHAS MOJIeKynspHas Mmacca. OCHOBHBIE METOJBI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHCHHI — TIOJTMMEPU3AIIHS U TTOJIMKOHICHCAIIHS.

IInacmmaccol (nonusmuneH, noaunponuiet, NOIUSUHUIXIOPUO, noaucmupon). Hamypanvuoii u
cunmemuyeckue Kay4yku (OymaoueHosblil, XJ10pONPeHO8blil U U30NPeHosblil). Borokna: namypanvhvie
(x10n0K, wepcmo, WENK), UCKYCCMBEHHble (ayemamuoe 6010KHO, BUCKO3A), CuHmemuieckue (KanpoH u
JIABCAaH,).

3KCHepHMEHTaJ'lI)HI)Ie METOAbI U3YYCHHUA BEIIECTB U UX npeBpameHI/lﬁ
O3HaKOMIJICHHE C 06p213LIaMI/I OPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INTACTMACC, KaYUIYKOB.

MexnpeamMeTHblie CBA3H

Peanuzanuss MeXNnpeaAMETHBIX CBsS3€d IpU H3Yy4eHUM opraHuueckod xumuus 10 kiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHH,
SBJISIFOLIUXCS. CUCTEMHBIMU I OTAENBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOue ecTeCTBEHHO-HAYYHbIE MOHATHS: sSBJICHHE, Hay4HBIH (akT, rumoresa, 3aKOH, TEOPHUS,
aHalu3, CHHTE3, KIaCCU(PUKAIMS, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHUE, OSKCIIEPHUMEHT,
MOJICJIUPOBAHUE.

®dusuka: marTepus, JHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, DHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PM3UUECKUE BEIUYMHBI M E€IUHHIBI UX
U3MEPEHUSL.

buonorus: xnerka, opranm3M,  Owocepa, 0oOMEH  BemECTB B OpraHU3ME,
(dboTocuHTE3, OMONOTHMYECKH AaKTHBHBIC BeIllecTBa (O€NKH, YIIeBOIBL, JKUPDI, (DEPMEHTHI).
I'eorpadus: MmuHepasl, TOpPHBIE  TOPOABI,  MOJIE3HBIE  HMCKOMAeMble,  TOIUIMBO,
pecypcsl.

TexHomorus: IMHUIOICBBIC IMPOAYKTBI, OCHOBBI pPAallMOHAJIBHOI'O IIMTaHHSA, MOIOINHUE CpCACTBA,
JICKAPpCTBCHHBIC M KOCMCTHYCCKUC IIPCIIapaTbl, MAaTCpHAJIbl W3 HNCKYCCTBCHHBLIX U CHUHTCTUUYCCKHUX
BOJIOKOH.

ILIINIAHUPYEMBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIBTATHBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yibTaTaM OCBOEHHUS OOY4YalOIIMMUCS IIPOrpaMm
cpenHero oOmero o0pa3oBaHUS (JMYHOCTHBIM, METAllpeMETHBIM M mpeaMeTHbiM). HaydHo-
METOAMYECKOM OCHOBOM i1 pa3pabOoTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHMS MPOIPaMM CPEIHErO
o0111ero o0pa3oBaHUs ABISETCS CUCTEMHO- JIEATEIIbHOCTHBIN MOAXO/.

B cootBercTBUHM € CUCTEMHO-AESTENBHOCTHBIM TMOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOEHUS IpeaMeTa «XHMHS» Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUs BbIIEJIEHBI
CJIEZYIOIINE COCTaBIIAIOLIHUE:

OCO3HAaHHE OOYYAIOUIUMUCS POCCHMCKOW TPa)KIaHCKOW MASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIn41e MOTUBALIMU K O0Y4YEHHUIO;

LIEJICHAMNPABICHHOE DPAa3BUTUE BHYTPEHHHX YOEKIECHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEW U UCTOPUYECKUX TPATULMKA 6a30BOM HAYKHU XMMUHU;

TOTOBHOCTb W CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBAaThCS B CBOEH JEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAaMU, IPUCYIIUMH LIETOCTHON CUCTEMEXUMUYECKOTO 00pa30BaHUs;

HaJIMYUe MPAaBOCO3HAHMS SKOJOTHYECKON KYJIbTYpPhl U CHOCOOHOCTH CTaBUTh LIEJIM M CTPOUTH
’KM3HEHHBIE TUIAHBI.



JIn4HOCTHBIE PEe3yNabTaThl OCBOEHUS MpeaMeTa «XUMUS» JOCTUTAIOTCS B €IMHCTBE y4eOHOH U
BOCIIUTATEIbHON JEATETbHOCTH B COOTBETCTBUM C T'YMAaHMCTHYECKUMH, COLMOKYJIbTYPHBIMH,
JTYXOBHO-HPABCTBEHHBIMM IEHHOCTSIMM M HUJeaJaMH POCCHMCKOro TIpakIaHCKOTO O0OIIecTBa,
NPUHIATBIMU B OOIIECTBE HOpMaMU U TMpaBWIAMHM IIOBEJEHHUS, CIOCOOCTBYIOIIMMHU IpoIeccam
CaMOIIO3HAHHs1, CAMOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHS INYHOCTH O0yYAIOLTHXCS.

JIM4HOCTHBIE Pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTpaxaloT c(hOPMUPOBAHHOCTH OIBITA
MO3HABATEIPHON ¥ MPAKTUYECKOW MACSITeTbHOCTH OOYYaIomUXCs [0 pealu3aliid MPUHATHIX B
oOu1ecTBe IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxnanckoro BocnuTanus:

OCO3HAHUS OOYYAIOIMMHUCS CBOMX KOHCTHTYIIMOHHBIX TMpPaB M OOS3aHHOCTEH, yBOKCHHS K
3aKOHY U [IPABOIOPALIKY;

NPEeJCTAaBIEHNUS. O COLMAIBHBIX HOPMAax U IIPaBUIAaX MEKIMYHOCTHBIX OTHOIIGHMI B
KOJLIEKTUBE;

FOTOBHOCTM K COBMECTHOH TBOPUYECKOH JEATENLHOCTH IpPH CO3IAaHHH Y4eOHBIX TPOEKTOB,
pellleHnH y4eOHBIX U O3HABATENbHbIX 337124, BHIIOIHEHHH XMMUYECKMXAKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMATh M MMPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JAPYTHX MPHU
aHaJu3e pa3IMYHbIX BUAOB y4eOHOM JesTeIbHOCTH;

2) naTpuoOTHYECKOro BOCIIMTAHUSA:

HONCHHOCTHOI'O OTHOHICHUA K HCTOPUYCCKOMY U HAYYHOMY HACJICONUIO OTEUYECTBEHHOU XUMUU,

YBXEHUs K MPOLECCY TBOPYECTBA B 0OJACTH TEOPHUM M NMPAKTHIECKOTO TPUMEHEHHS XMMUH,
OCO3HAHHUA TOTO, YTO AJOCTHIKCHHA HAYKH €CTb PE3YyIbTaT IJIHUTCIBHBIX Ha6HIO}IeHHﬁ, KPOIOTIMBBIX
SKCIIEPUMEHTAIIBHBIX TIOUCKOB, TOCTOSHHOTO TPY/Ia YUYEHBIX ¥ IPAKTUKOB;

MHTEPECA M MO3HABATEIBHBIX MOTHBOB B MOJIYYEHHH M TOCIENYIOIEM aHaIM3e MHOOPMAIMK O
NEPEAOBBIX JOCTHKCHUAX COBpeMeHHOﬁ OTE€YEeCTBEHHOU XHUMUH,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUS

HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'O ITOBCACHUSA

CIIOCOOHOCTH OIICHMBATh CHUTyallMHU, CBA3aHHBIC C XHUMHWYCCKUMH SABJICHUAMU,U IPUHUMATDH
OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbIU LICHHOCTH,

T'OTOBHOCTH OLCHHUBATH CBOC MOBCACHUC M IIOCTYIIKHM CBOHUX TOBapI/IH_Ieﬁ C HO3HI.IPII>1
HPABCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHUC HOCJ'IG)ICTBI/If/'I 9THUX IIOCTYIIKOB;

4) ¢popmupoBaHMs KYJILTYPbI 310POBbS:

NOHUMaHMA LEHHOCTeH 310poBoro M 0Oe3omacHOro obpas3a KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOILLIEHUS! K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3/10POBBIO;

COOITIO/ICHHSI TIPaBUJI OE€30MIACHOTO OOPAIIEHHUS C BEIIECTBAMU B OBITY, TOBCEAHEBHOM KU3HU U B
TPYAOBOM JESITEIBHOCTH;

IIOHUMAaHMs LEHHOCTH MPABUJ MHIUBUAYAJIBHOTO U KOJUIEKTUBHOIO O€30MaCHOr0 MOBEACHHUS B
CUTYyalUsIX, YIPOXKAIOIINX 310POBBIO U KU3HU JIIOACH;

OCO3HAHUS TOCIEJICTBUN M HENpPUATUS BpEAHBIX MPUBbIUEK (YMOTpeOJIEHHs] aJKoroJs,
HapKOTHUKOB, KYpPEHHUS);

S) TpynoBoro BocniuTanus:

KOMMYHHMKATHBHOU KOMIIETEHTHOCTH B y4€OHO-UCCIIEZIOBATENLCKOM 1€ TEIIbHOCTH,0011IECTBEHHO
10JIE3HOM, TBOPUECKON U IPYIHX BUAAX AESITEIbHOCTH;

YCTaHOBKHM Ha aKTMBHOE y4YaCTHE B PELIEHUM NPAKTHUYECKHUX 3a]ad COLUAIbHON
HAIpPAaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJIbI);

UHTEpeca K  IPaKTUYECKOMY U3Y4YEHHUIO npodeccuii pa3IM4HOTO pona,
B TOM YHCJI€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAaHUH M0 XUMHUU;



YBaXKEHUS K TPYAY, JTIOASIM TPyJa U pe3ysibTaTaM TPYIOBOM NeATeIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHIMBUYaIbHON TPaeKTOpUH 00pa3zoBaHUs,
Oyaymieil mpodeccun M peanu3allid COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTENW K XUMUH, UHTEPECOB U NOTPEOHOCTEH 00111eCTBa;

6) 5Ko/10rHYeCcKOro BOCIUTAHMS:

9KOJIOTHUYECKH 11€JIeCO00pa3HOT0 OTHOIICHUS K PHUPOJIC, KAaK HCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiII€;

MOHUMAaHUS TJIOOANBFHOTO XapaKTepa HSKOJOTHYECKUX MPOOJIeM, BIHMSHHUS SKOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOTHOM U COLUATIBHOM CPEJIbl;

OCO3HAHHUA HEOOXOIUMOCTH HWCIONb30BAHUS JIOCTIDKEHUH XUMHH JUIsl PELICHHsS] BOIPOCOB
palMoOHATBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOT'O HENPUATHUS IEUCTBHM, MPUHOCAIINX BpEJ OKPYXKAIOWIEH IMPUPOTHON Cpene, yMEHUs
MIPOTHO3UPOBATh HEOJATONMPHUATHBIE SKOJOTHUYECKHE ITOCICACTBUSA MPEANPUHUMACMBIX JTEHCTBHA M
MpeAOTBPAIIATh UX;

HallMuusg Pa3BUTOrO HKOJOTHMYECKOrO  MBIIUICHHS, JKOJOTHYECKOM KYJbTYPhI, OIbITA
NEeATETbHOCTH 3KOJOTHUECKOM HANpaBIE€HHOCTH, YMEHHUsI PYKOBOJICTBOBATHCS UMHU B TIO3HABATEIILHOM,
KOMMYHHKATHBHOW W COIMAILHOW TPAKTHKE, CIIOCOOHOCTH W YMEHHsSI aKTUBHO IPOTHUBOCTOSTH
UIE0JIOTHU XeMo(oouu;

7) HeHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayK{ U 0OIIECTBEHHOU MPAKTHUKU;

MOHUMAaHUs CHeNMPUKA XUMHUU KaK HayKd, OCO3HaHUS e¢ poiad B (GOPMHUPOBAHUU
pPallMOHAJIBHOTO  HAy4YHOTO  MBILUICHUS, CO3JaHUU IIEJIOCTHOT'O npejcTaBieHus 00
OKpY>KaloIlleM MUpPE KaK O €IMHCTBE MPHUPOAbI U YEIOBEKA, B TOZHAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN
1 PEIICHUH MPOOJIeM COXpaHECHHS MMPUPOTHOTO PABHOBECHS;

yOKACHHOCTH B OCOOOH 3HAYMMOCTH XHMHH JJIi COBPEMEHHOW IMBHWJIM3AlUU: B €€
I'YMaHUCTHYECKONW HAMpaBIIEHHOCTH M Ba)XXHOM poOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuaIbHOU
KYJIbTYpPbI, PEIIEHUU TJI00ANBHBIX MPOOJIEM YCTONYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOI,
SHEPTeTHUUECKOM, MUIIEBOW M KOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIeYCHUN
YCJIOBHM YCIICIITHOTO TPY/a U IKOJIOTHIECKA KOM(POPTHOM KU3HU KaKIOTO WICHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: IOHUMAHUS CYLIIHOCTH METOAOB IMO3HAHUSI, UCIIOIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJb30BaTh TMOJydyaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHUS SIBIICHMA OKPYXAIOIIET0 MHpPAa U TPOUCXOMAIMINX B HEM WM3MEHEHWH, YMEHHS JIeNiaTh
000CHOBaHHBIE 3aKJIFOUEHHUSI Ha OCHOBE HAYYHBIX (PaKTOB M UMEIOLIUXCS JAHHBIX C IIENIBbI0 TTOMyYeHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIb30BaTh XMMHUYECKHWE 3HAHMS I PEIIeHUs MpoOJieM B
pEaJIbHBIX )KU3HEHHBIX CUTYaLIUX;

UHTepeca K MO3HAHUIO U UCCIIEI0BATEILCKOM AesTEIbHOCTH;

TOTOBHOCTU M CITIOCOOHOCTH K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPA30BAHHIO, K AKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUH M0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSIMH;

UHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3IMYHbIX cepax npodhecCuoHaTbHON NesITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yabTaThl OCBOEHHS Y4E€OHOro mpenmera «XHMUs» Ha YPOBHE CpeJHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE 1711 HYOPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIUXCS MEXIUCIUIITUHAPHBIE (MEXKIIPEIMETHBIC)
00IIeHayIHbIE TIOHATHS, OTPAYKAIOIINE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U CTieln(UKy METOI0B TIO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPTHsl, SBJICHUE, MIPOLECC, CUCTEMa, HAyUHBIN
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¢daKT, NPHUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHHE, HaONIOACHHE, H3MEpeHHE,
IKCTICPUMEHT H APYTHE);

YHUBEpCalbHble  yueOHble JelcTBHs  ([IO3HABaTeNbHbIE, KOMMYHHKAaTHBHBIC, PErYJISITHBHBIC),
obOecneunBaronue  GopMupoBaHue  (YHKIMOHAIBHONH TPaMOTHOCTA M COIMAJIbHOW  KOMIIETCHIIMU
obOyJaronmxcs;

CIOCOOHOCTh OOYYaIOLIMXCSl HCIOJb30BaTh OCBOCHHBIE MEKIMCUUILIMHAPHBIE, MHPOBO33PEHUYECCKUE
3HaHUS ¥ YHUBEpCAIbHbIE yueOHbIE AEHCTBUS B TO3HABATEIbHON HCOIIUAIBHON MPAKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OTPAXKAalOT OBJIAJACHHE YHHUBEPCAIbHBIMH y4eOHBIMHU ITO3HABATEIbHBIMH,
KOMMYHHKAaTUBHBIMH U PEryJIITHBHBIMU IE€HCTBUSAMH.

Ilo3HaBaTe/bHBIE YHUBEPCAJbHBIE YUeOHBIE JeHCTBHUS
ba3oBrble Jornueckmne JeHCTBHA:

CaMOCTOSTEIbHO (hOPMYJIUPOBATh U aKTyaJTU3UPOBAThH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTPUBaTh;

OTpEeNesATh IEJIH JACATCAbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HUX JOCTHIKCHHUS, COOTHOCHUTH
pe3yIbTaThl JSSITEIBHOCTH C TIOCTABICHHBIMU TICTISIMH;

WCIOJB30BaTh IMPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUICHHS — BBIICISATh XapaKTepHbIC
MPU3HAKK TOHATHA M YCTaHABIMBATh KX B3aUMOCBS3b, HCIOJH30BaTh COOTBETCTBYIOIIUE TOHATHUS JIsI
O0OBSICHCHUS OTACITBHBIX (DAKTOB W SIBIICHUI;

BEIOMPATh OCHOBAHUS U KPUTCPUH IS KIACCHU(UKAIIMH BEIISCTB U XUMUYECKUX PEaKIIHIA;

YCTaHABJIMBATh MPUUNHHO-CIICJICTBCHHBIC CBS3M MEKIY H3Yy4acMbIMH SBICHUSAMU;

CTPOUTh JIOTHYECKHUE pACCYXACHUSA (MHIYKTHBHbBIC, JCIYKTHBHBIC, [0 AaHAJOTHH), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHSI B PACCMATPUBACMBIX SBJICHHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTh B TMPOIIECCE TO3HAHUS, HWCIOJb3yeMble B XUMHHM CHMBOJHMYECKHE (3HAKOBBIC) MOJCIIH,
IPeoOpa30BbIBATh MOJECIBHBIC IPEACTABICHUS — XHMHYECKMH 3HAaK (CHMBOJ) 3JEMEHTa, XHUMHYECKas
¢dbopMyna, ypaBHEHHE XHMHUYECKOW pEaKIMH — NPU PEHICHHH YYCOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX
3aj1a4, MPUMCHSTh Ha3BaHHBICMO/ICIbHBIC MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX
BEIIECTB U XUMUYECKUX PCAKIH.

Ba3oBble ncciieoBaTebCcKue 1eiicTBUS:
BJIAI€Th OCHOBAMM METOJ0B HAYUYHOT'O IMO3HAHWA BEIICCTB 1 XUMHUYCCKUX peaKHHf/’I;(I)OpMyHHpOBaTB e
1 3aga4u HUCCICOO0BaHMsA, HCIIOJIIB30BATh IOCTABJICHHBIC W CaMOCTOSATCIBHO C(I)OpMyJII/IpOBaHHI)IG BOIIPOCHI B
KauyecTBe HMHCTPYMEHTA IO3HAHUS W OCHOBHI i (DOPMHPOBAHWS THUIIOTE3BI IO MPOBEPKE MPABHIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaA€Th HAaBBIKAMH CaMOCTOSATCIIBHOI'O INUIAHUPOBAHUA W IIPOBCACHUA YUYCHHYCCKUX ISKCIICPUMCHTOB,
COBEPIICHCTBOBATh YMEHUS HAOIIOAATH 32 XOJOM IPOIECCa, CAMOCTOSTEILHO MPOTHO3UPOBAThH €0 PEe3yJIbTar,
(hopMymupoBaTH 00OOIIEHNS U BBHIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEIOBAHMS, COCTABIISATh
000CHOBaHHBIN OTYET O MPOJIETIAaHHON padoTe;

MPUOOpETaTh OMNBIT YYSCHWYECKOW MCCIENOBAaTENIbCKOM W TMPOEKTHOW JEATENbHOCTH, IPOSIBIISATH
CIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUSIPAKTUIECKIX 3a1a4, IPUMEHEHUIO
Pa3IMYHBIX METOIOB TIO3HAHMSL.

PaGora c ungopmanueii:

OpHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX WHpoOpManuu (HAYYHO-TIOMYJSIpHAs —JHUTEparypa
XUMHYECKOTO COJEpIKaHWs, CHpPaBOYHBIE IMMOCOOWs, pecypchl VHTepHeTa), aHaTW3WPOBaTh WH(OPMAIIHIO
Pa3IMYHBIX BUJIOB ¥ (POPM Ipe/ICTaBIICHUS, KPUTHUECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTUBOPECUUBOCTH;

(hopMynmupoBaTh 3ampochkl W TPUMEHSTh pa3INdHbIE METOABI MPHU IOWCKE W OTOOpe HWH(OpMAIHH,
HE0OXOAMMOM I BEITIONHEHUS YIEOHBIX 3a/1a4 OIPEICICHHOTO THTIA;

npuoOpeTaTh OMBIT MCIOJL30BaHUsS HH()OPMALMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTMH M Pa3IMYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATENbHO BBIOMPATh ONMTHMAIbHYIO (QOpMy mpencTraBieHHs HHPopMmammu (cxemsbl, Tpadukw,
JMarpaMmMebl, TaOJIHIIbI, PUCYHKH H JPYTHUE);

UCTOJIb30BaTh HAYYHBIM S3BIK B KAueCTBE CpPEJCTBA MpU paboTe C XUMUYECKOH wuHbopmaiueit:
MIPUMEHATh MEXKIIPEAMETHBIE ((DU3UYECKHE W MaTEMaTHIECKUE) 3HAKU W CHMBOJIBI, (hOpMYyJIBI, abOpeBUATYPHI,
HOMCHKJIATYPY;



HCIIOJIB30BaTh U HpeO6pa3OBBIBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPEACTBAHATTIATHOCTH.

KoMMyHuKAaTHUBHBIE YHUBepcajJibHbIe yueOHbIe JeiicTBHS:

3a/aBaTh BOMPOCHI IO CYIIECTBY O0OCyXJaeMoi TeMbl B XOJe JAWajora W/WIH JUCKYCCHH,
BBICKA3BIBATh HJICH, (HOPMYITUPOBATH CBOU MPEJIOKEHNS OTHOCUTEIHHO BBITTOJIHEHUS MPEAJIOKCHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTALKEN Pe3yIbTaTOB MO3HABATEIBHOU ACSITEIbHOCTH, MOTYYCHHBIX CAMOCTOSTEIIHO
WM COBMECTHO CO CBEPCTHHUKAMH TIPH BEITIOJHEHUH XUMHUYECKOTO KCIEPUMEHTA, MPAKTHIECKONH pabOoTHI 1O
MCCJICZIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaju3alii y4eOHOro TMpOeKTa H (QOPMYIHPOBATH BBHIBOIBI
Mo pe3yibTaTaM IPOBEICHHBIX UCCIENIOBAHUI MyTEM COTJIACOBaHUS IMO3WIMKM B Xone 0OCYKACHHS U OOMEHa
MHEHHUSIMH.

PeryasiTuBHBIC YyHMBepcaJbHbIe Y4eOHbIe IelCTBHA

CaMOCTOSTENbHO MIAHMPOBATh M OCYILECTBIISTH CBOIO IIO3HABATENBHYIO NEATENIBHOCTB, ONpPENENss €¢
Hend M 3a]aqyd, KOHTPOJIUPOBaTh M 1O Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH MPEAJIaraeMbld alTOPHUTM
JIEHCTBUI MPH BHIMOJIHEHUH y4eOHBIX M UCCIIEIOBATENILCKUX 3a/1a4, BEIOUpaTh Haubosee 3QPeKTUBHBIN crocod
UX PELICHUs! C Y4ETOM HOJTy4EHHsI HOBBIX 3HAaHUM O BEIIECTBAX M XUMUUECKUX PEaKIMsIX;

OCYILLECTBIIATh CAMOKOHTPOJIb CBOEH JEATENBHOCTY Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATBI10
KJIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHUsS Kypca «OpraHudeckas XUMHS» OTPaXaroT: cHOPMUPOBAHHOCTh

MPEACTABICHUNA O XMMUYECKOW COCTABJISIIOLIEH €CTECTBEHHO-

HAy4YHOW KapTUHBI MUPA, POJIM XUMHH B [TO3HAHUH SIBJICHUI NPUPOABI, B GOPMUPOBAHUUMBILUICHUS U KYJIbTYPHI
JUYHOCTH, €¢ (DYHKUHOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOW JUIi pEIIeHUs  NPAaKTUYeCKUX  3a7ad u
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[I0POBBIO U PUPOIHOI cpene;

BJIJICHUE CHCTEMON XMMUYECKUX 3HAHUI, KOTOpasi BKIIOUAET: OCHOBOIOJAralOIIME IOHATHS (XUMHUYECKHHA
JIEMEHT, aTOM, OJJEKTPOHHas o000JO0YKa aToMa, MOJIEKyJa, BaJICHTHOCTb, JJICKTPOOTPULATEILHOCTD,
XMMHUYECKas CBsI3b, CTPYKTYpHasi popmyiia (pa3BepHYyTasi U COKpAILEHHAs ), MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00BEM, YIIepOIHBIA cKelleT, (yHKIMOHANBHAS TPYIIa, PaguKal, U30MEpHs, U30MEpPbl, TOMOJOTHYECKUH DA,
TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOA W a30TCOJieprKalllie COENWHEHHS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COETMHEHMS]); TEOPUHU U 3aKOHBI (TEOpHUsI CTPOECHHUS OpraHUYecKuX BemecTs A.M.
ByrnepoBa, 3akOH COXpaHEHHMS Macchl BEILECTB); 3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3BIK XHUMHH;
MHUPOBO33PEHUECKHE 3HAHMSA, JIEXKAILIHNE B OCHOBE MOHMMAHHUA IPUUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SABJICHWH, (PaKTOJIOTUYECKHUE CBEACHUS O CBOMCTBaX, COCTaBe, IOJyUYEeHHH M OE30IacHOM HCIIOJIb30BAHUH
B)XHEHIINX OPTaHMYECKHUX BEIIECTB B ObITY M NPAKTHYECKON AEATEIBHOCTH YEIOBCKa,

c(hOpMHUPOBAaHHOCTh YMEHWH BBIIBIATH XapaKTepHbIE TNPU3HAKA TOHATHHA, YCTaHABIUBAThH 179
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHE MOHATHUSL MPU OMUCAHUHU COCTaBa, CTPOCHUS U
MPEBpAILEHUM OPraHUYECKUX COSTUHEHU;

c(hOpMHUPOBAHHOCTh yMEHUM KCII0JIb30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTABJICHUS

MOJIEKYJISIPHBIX B CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIIEHHON) (HhOPMYI OpraHNUeCKUX BEIIECTB W ypaBHEHHI
XUMHNYECCKUX peaKHHﬁ, H3roTaBJIMBaTh MOACIIU MOJICKYJ OpPTraHMYCCKUX BCHICCTB [JI WIIIOCTpallunl HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMHUPOBAHHOCTh YMEHHH YCTAHABJIMBAThH NMPHUHAIICKHOCTh M3YYCHHBIX OPTaHHYECKMX BEIECTB IO
MX COCTaBY U CTPOSHHIO K OTPENEICHHOMY KIIacCy/Tpyrie

coeZMHEeHUH (YIJIeBOIOPObI, KUCIOPO U a30TCOJAEPKAIUE COCAUHEHUS, BBICOKOMOJIEKYJISIPHBIE COECIUHEHMS),
JlaBaTh UM Ha3BaHusl mo cucremarnyeckod HoMeHkinatype (JUPAC), a Ttaxxke NpUBOAUTH TpPUBHAJIBHBIC
Ha3BaHMS OTEJIbHBIX OPraHUYECKUX BEILECTB (STWICH, NPONWICH, alleTHICH, STUICHIJIMKOIIb, TIIULEPHH, (EHO,
(dbopmanblerna, amneTanbAeru], MypaBbHHAS KHCJIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAas KHCIOTA, CTCapUHOBAs
KHUCJIOTA, TJIF0K03a, ()PYKTO3a, KpaxMall, LeJUTI0I103a, TIHLHH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPENENSATh BUABI XMUMHUYECKOW CBSI3M B OPTaHUYECKUX COEIUHEHUSIX
(onuHApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI IIPUMEHSTH IOJIOKCHHUS TEOPHHM CTPOCHMS OpraHM4ecKux Bemects A.M.
BytnepoBa anst oObsiICHEHUS] 3aBUCUMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHHUS

MAacCChI BEHICCTB,
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c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (QU3NICCKHEC U XMMUYCCKUE CBOWMCTBA
TUMUYHBIX TPEACTABUTENICH pa3IMYHBIX KIACCOB OPraHMYECKHX BEIISCTB (METaH, 3TaH, STHICH, MPOTMHJICH,
arneTwieH, OyranueH-1,3, merundyraauen- 1,3, 6€H301, METaHOJ, 3TAHOJ, ITHJICHTJIMKOIb, TIUICPUH, QeHOT,
aleTajbIerull, MypaBbHHAs U YKCYCHAasi KUCJIOTHI, TJFOK03a, KpaxMaJ, IEeJUIF0JI03a, aMUHOYKCYCHAS KHCIIOTa),
WLTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHHSIMH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIIHH C
HCIIOJIE30BAaHUEM CTPYKTYPHBIX (DOPMYIT;
c(hOpMUPOBAHHOCTh YMECHHS XapaKTEPU30BaTh UCTOYHUKHU YIIICBOJIOPOJHOTO ChIPhs (HE(Th, MPUPOIHBII
ra3, yroJjib), CllocOOBI UX MepepaboTKU U MPAKTUIECKOE MMPUMEHEHHUE MPOYKTOB NIepepadoTK;
c(hOpPMHUPOBAHHOCTh YMEHHWI TMPOBOIUTH BBIYMCIIEHUS 10 XWMHUYECKAM ypaBHEHHM (Macchl, 00BEMa,
KOJINYECTBA UCXOAHOI'0 BEUICCTBA WUIIN HpOIIYKTa peaKHI/II/I 110 U3BCCTHBIM Macce, O6’I)éMy, KOJII/I‘ICCTBY
O/JIHOTO M3 HCXOJHBIX BEIIECTB WM MPOIAYKTOB PEAKIINH);
c(hOpMUPOBAHHOCTh YMEHUH BIAJIETh CHCTEMOW 3HAaHWH 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHWS,
WCIIONIE3YEMBIX B XHUMHH TIpH HM3YYEHWH BEIIECTB W XWUMHUYECCKUX sBIICHWH (HAOMOJEHWE, W3MEpPEHHUE,
3KCHCpI/IMCHT, MOIICJ'II/IpOBaHI/IC), HUCIIOJIB30BAaTh CUCTEMHBIC XMUMHWYCCKUEC 3HAHUA IJIs1 HpI/IHﬂTI/IH pCH_[eHI/Iﬁ B
KOHKPETHBIX KU3HEHHBIX CUTYAIMsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
c(hOpMUPOBAHHOCTh  YMCHHMA coOomaTh TpaBUiIa MOJIb30BaHUS XUMHUUYECKOH ToCcyaoi
1 1a00paTopHBIM 000PYIOBAHKEM, a TAKIKE MPABHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIUSIM
IO BBITIOJTHEHUIO JTa00PATOPHBIX XUMHYECKUX OIBITOB;
c(hOpMHUPOBAHHOCTh YMCHHUIA IUIAHUPOBATH 5 BBITIOJIHSTh XUMHYECKUHN
SKCIEPUMEHT (TIPEBpaIllCHUs] OPTaHMYECKUX BEIIECTB IPU HArPEBAaHUM, MOJYYCHHEITHIICHA M H3YYCHHUE €ro
CBOICTB, KaueCTBEHHbIE PEAaKIMHd OPTaHMYECKHUX BEIIEeCTB,JeHATypalis OelKOB IMPH HAarpeBaHWH, IBETHHIC
peaknuu OETKOB) B COOTBETCTBUHU C MPABUJIAMU TEXHHUKH OE30MACHOCTH MPH OOpAIICHWH C BEIIECTBAMHU U
nabopaTopHBIM 000PYAOBaHUEM, MPEICTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIIEPHMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOIINX PEAKIHi U (GOPMYITHUPOBATH BHIBOJIBI HA OCHOBE

9TUX pPC3YyJILTATOB;

c(hOpMHUPOBAaHHOCTh YMEHHH KPUTHYECKH aHAIM3HPOBATh XMMUYECKYI0O WH(POPMAIIHIO, TTOTYIaeMyIo U3
Pa3HBIX HCTOYHHUKOB (CpeCTBa MaccOBOW mHpopMauuu, UHTEpHET U APYTHX);

c(OPMHPOBAHHOCTh YMEHHUI COOJIONATH MPaBHiIa YKOJOTHUYECKH I1eJIecO00Pa3HOTO ITOBEICHHS B OBITY H
TPYJOBOH JEATEIHHOCTH B LIENSIX COXPAHEHUS CBOETO 3/I0OPOBBS M OKPYKAIOIIEeH MPUPOIHON CPENbl, 0CO3HABAThH
OITIaCHOCTDb BO3I[€I>1CTBPI51 Ha JXKHUBBIC OpPTraHU3MbIL onpenenéHme OpTraHUYCCKUX BCIICCTB, IMOHMWMAA CMBbICII
noka3zatens [1JK,moscHATs Ha mpuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHUS X BPEAHOTO BO3JEHCTBUS
Ha OpraHU3M 4YeJIOBEKa,;

I o6y11a}01u1/1xcs[ C OrpaHUYCHHBIMHM BO3MOXHOCTAMH 3OO0POBBA: YMCHHEC INPHUMCHATH 3HAHUA 00
OCHOBHBIX JIOCTYITHBIX METOJIaX IMO3HAHMSI BEIIECTB M XUMHUYECKUX SBJICHHIA;

IUISL CIETbIX W CIA0OBHIAMIMX OOYYaroIIMXCsl: YMEHHE HCIONB30BaTh PEbEPHO TOUYEHHYIO CHCTEMY
o6o3HaueHuit JI. bpaitns 1 3anucu XUMAIECKUX (OPMYIT.
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III. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmeHnoBaHue
Ne KonmuectBo OcCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TeEM [IporpammHoe conepkanme
n/m 4acoB o0yJaromuxcs

y4eOHOTO0 IpeaAMeTa

Pasnen 1. TeopeTruueckne 0CHOBbI OPraHMYeCcKOii

XUMHUH

1.1

IIpeamer
OPraHU4eCKOW XUMHUH.
Teopust ctpoeHust
OpraHNYeCKHUX
COeIUHEHNN

A.M. Bytnepona

3

[IpeameT opraHYecKOM XUMUHU:

€€ BO3HMKHOBEHHUE, Pa3BUTHE U
3HA4YE€HHE B IOJIYYEHHH HOBBIX BEILIECTB
1 MaTepuasioB. Teopus cTpoeHUs
OpPraHUYECKHUX COEUHEHUN

A.M. BytnepoBa, €€ OCHOBHBIE
nosioxkeHus. CTpyKTypHbIe GOPMYIIbI
OpraHMYecKHX BelecTs. ['omomnorus,
u30Mepus. XMMHUYECKasl CBA3b

B OPTaHUYECKUX COCAMHEHUSAX: KPATHBIE
CBS3U, G- U T-CBSI3U.

[pencraBnenue o knaccudukanuu
opraHnyeckux euiects. Homenkiarypa
OPraHUYEeCKUX COCAUHEHHI
(cucrematnyeckas) U TPUBUAIbHbBIE
Ha3BaHUS BAKHEUIIMX IPEACTABUTENEH
KJIACCOB OPraHUYECKHX BEILIECTB.

3KCHepI/IM6HTaJ'II)HI)Ie METOAbI
H3YYCHHUSA BEIIECTB U UX npeBpameHm”I:

PackpbIBaTh CMBICIT H3y4aeMbIX
HOHATUHN (BBIABIIATH UX XapaKTEPHBIE
IPU3HAKH), yCTAaHABIUBATh UX
B3aMMOCBS3b.

IIpuMEHATH NOJI0KEHUS TEOPUU
CTPOEHUS OPraHUYECKHUX BEILIECTB

A. M. BytnepoBa /1 00bsICHEHUS
3aBHCHUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHS.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIAKY
JUISL COCTaBJIEHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOH,
COKpAIICHHOM) (hOpMYJT OPraHUIEeCKUX
BELICCTB.

OnpenensaTs BUAbl XUMHYECKOH CBSI3U
(omMHaApHBIE, KPaTHBIE) B OPraHUYECKUX
COCIMHEHUSX.

PackpbIBath posib OpraHMnyeCcKON XUMUU
B IPUPOJIE, XapaKTEPU30BATH €€

12



® J[eMOHCTpaLUH:

— O3HAaKOMJIEHHE ¢ 00pa3aMu
OpPTraHNYECKHX BEIIECTB U MaTepHUaIaMHUHA UX
OCHOBE;

— OIIBITHI IO MPEBPALIECHUIO

OpPraHWYECKHX BEIECTB IPU HarpeBaHUU
(nnaBneHue, oOyriMBaHUE U TOPEHUE).

® JIaGopaTOpHBIE OMBITHI:

— MOJEIUPOBAHUE MOJIEKYI
OpPTraHUYECKHUX BEIIECTB

3HAYEHHE B KM3HU YEJIOBEKa,
WLTIOCTPUPOBATH CBSI3b C IPYTUMHU
HayKaMH.

HaOmrogaTh 1 OMUCHIBATH
JIEMOHCTPAI[HOHHBIEC OIBITHI; IIPOBOAUTHH
OIUCHIBATH JTAOOPATOPHBIE OIBITHI U
MPaKTUYECKHE PadOTHI

Utoro no pazneny

Paznen 2. YriieBoanopoast

2.1 | llpenenvHble AJKaHBI: COCTaB U CTPOEHHUE,
YIJIEBOAOPOBI — TOMOJIOTHUECKHI psii. MeTaH 1 3TaH —
aJKaHbI MIPOCTEHIINE MTPEICTABUTENN AJTKAHOB:

COCTaB, XMMUUYECKOE CTPOEHHUE,
(dbu3nueckre U XUMHUYECKUE CBOWCTBA
(peakuuu 3aMeleHus] U TOpeHUsl),
HaXO0XICHUC B IIPUPOJCL, MMOJTYUCHUC U
IIPUMEHEHHE

2.2 | HempenenvHele AJKEHBI: COCTaB U CTPOEHHUE,
YIIIEBOIOPO/IBL: TOMOJIOTUYECKUN PSI. DTHIIEH —

AJIKCHBI, aJIKaJAUCHBI,
AJIKHBI

IIPOCTEUIINI IPECTABUTEIb AJIKEHOB:
COCTaB, XHMHUYECKOE CTPOCHHUE,
(u3nueckre 1 XUMHUYECKUE CBOWCTBA
(peakuuu ruipupoOBaHus,
raJIOT€HUPOBAHMUS, THAPATALIUY,

PackpbiBaTh CMBICT N3y4aeMbIX TOHATHI
(BBISIBIISITH UX XapaKTEPHBICTIPU3HAKH),
yCTaHaBIUBATh UX

B3aUMOCBS3b, UCII0JIb30BaTh
COOTBETCTBYIOIIME MTOHATHUSA

MIPU OITUCAHWU COCTaBa, CTPOCHHUS U
MIPEBPALLICHUI OPraHUYECKHUX
COCIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY1JIS
COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIIEHHOH) (OpMYIT OpraHMYECKUX
BELIECTB.

YcTaHaBnMBaTh NPUHAJIEKHOCTD
BEILIECTB K ONPEIEIEHHOMY KJIaCCy
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OKUCJICHUS ¥ TIOTUMEPU3AIIIH )
HaXO0XJICHHE B IPUPOJIC, IOTyYSHHUE U
IpUMEHEHUE.

Ankanuensl: Oytaauen-1,3 u
MeTuIoyTaaueH-1,3, xuMuyeckoe
CTPOCHHE, PEaAKITUS ITOTUMEPHU3AIINH,
MpUMEeHEeHHE (11 CHHTE3a TPUPOTHOTO U
CHHTETHYECKOTO

Kay4dyKa 1 PE3UHBI).

AJIKUHBI: COCTaB U 0COOCHHOCTHU
CTPOCHUS, TOMOJIOTHUCCKHM PSII.
AneTtuiieH — npocTenimuin
MIPEICTaBUTENh ATKHHOB: COCTAB,
XUMHYECKOe CTpOeHUE, PU3nIecKe u
XUMUYECKHE CBOMCTBA (PEaKIKU
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS,
TUApATAIIN TOPEHUS ), HAXO0XKICHHE

B MPUPOJIC, TTOJTYUICHUE ¥ TPUMCHECHHE

2.3

ApomaTtuueckue
YTJIEBOAOPOABI

ApeHbl: 0€H30J1 ¥ TOIYO0J, COCTaB,
XUMHUYECKOE CTPOCHHE MOJIEKYII,
¢bu3nyecKre 1 XMMUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUS U
HUTPOBAHUS ), TIOJYICHHE

U npuMeHeHue. Bnusnue 6eHzona

Ha OpraHu3M 4YCJIOBCKaA. I'eneTnyeckascBsI3b

YTJIEBOJJOPOIOB

YII€BOAOPOIOB IO COCTaBY U
CTPOCHHMIO, HA3bIBATh UX

110 CUCTEMATUYECKO HOMEHKJIATYpE;
MPUBOJAUTH TPUBHAIIbHBIC HA3BAHUS
OTACIBHBIX MPEICTaBUTEIICH
YTJIEBOJOPOIOB.

OnpenensiTh BUIBI XUMUYECKOU CBS3UB
MOJIEKYJIaX yIIeBOAOPO/IOB;
XapaKTEepU30BaTh 3aBUCUMOCTb
PEaKIIMOHHON CITIOCOOHOCTH
YTJIEBOJAOPOJOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHeHue, (U3NIecKue U
XUMHUYECKHE CBOMCTBA, Ba)KHEHIITHIE
CIOCOOBI TOMYYESHHS TUITHYHBIX
MpeACTaBUTENCH Pa3IMUHBIX KJIACCOB
YTJIEBOJOPOAOB (METaHa, dTaHa, ITHIICHA,
aneTuieHa, Oyraguena -1,3,0eH3oma,
TOJIYOJIa).

BbIABISATE T€HETUYECKYIO CBSI3b MEXKIY
YIJI€BOJOPOAaMU U OATBEPKIATh €€
HaJInune ypaBHEHUSMH
COOTBETCTBYIOIINX XUMHUECKUX
peaKIMiil ¢ HCTIOJIB30BAHUEM

CTPYKTYPHBIX (OpPMYIL.
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24

[Ipuponusie
WUCTOYHUKH
YTJIEBOJOPOAOB U UX
nepepadboTka

[pupoansiii ras. IlonyTHble HEQTAHBIETA3BI.
Hedtb 1 e¢ npoucxoxnenue.
Crioco0s1 iepepaboTku HEPTH:
NePEroHKa, KPEKUHT (TepMHUUYECKUH,
KatamuTruueckuit). [IponyKkTe
nepepaboTku HeTH, UX TPUMEHEHHUEB
MIPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI#1 yrosib 1 IpoIyKThI €T0
nepepaboTKH.

IKCIEPUMEHTAIbHbIEC METObI
HU3y4YeHHS BellecTB

U MX IPeBPaIlleHM i

® J[eMOHCTpaluH:

— xoymekuuu «Hed1e» u «YTommy;

— BugeopparMeHT «ByakaHu3aus
PE3UHBI».

® J[abopaTOpHBIEC OMBITHI:

— Ka4eCTBEHHOE OIPE/CIICHHE YIIIEpOIan
BOJIOPO/Ia B OPraHMYECKUX BEIIECTBAX;

— O03HAKOMIICHHE ¢ 00pa3amMu
IUIACTMACC, KAY4yKOB U PE3UHBI;

— MOJICTUPOBAHUE MOJICKYIT
YTIIEBOIOPOIOB U

raJOreHONPOU3BOIHBIX.

® [IpakTtudeckue pabOTHI:

Ne 1. IlonydeHnue 3TuieHa U U3y4YEHUEETO
CBOJMCTB.

XapakTepHu30BaTh HCTOUYHUKHU
YIII€BOIOPOAHOTO CHIPhS (HEPTBD,
HPUPOIHBIH ra3, yroib), CHocoObl UX
nepepaboTKH U MPaKTHUECKOe
IPUMEHEHNE NOJyYaeMBbIX POAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/]Ibl TO3HAHUS — [TPOBEJICHUE,
HA0JII0JIEHUE U OITMCAaHNE XMMHUYECKOTO
9KCIEPUMEHTA (JJa00paTOPHBIE OIBITHI U
IPaKTHYECKHE paboThl).

CrnenoBatb npaBuiiamM 6€301MacHOM
paboThl B TabopaTopuu

IIPU UCIIOJIb30BAaHUU XUMHUYECKOM MOCYIbI
U 000py/I0BaHMs, a TAKXKE MpaBUIIaM
oOpalleHus ¢ BEMIECTBAMUB COOTBETCTBUU
C MHCTPYKLUSAMU

BBIIIOJIHEHUSI  JTAOOPATOPHBIX ~ OIBITOB
NPaKTUYECKUX paboT MO MOJYYECHHUIO
U3YYCHHIO OPIraHUYECKHUX BELIECTB.
[IpeacraBasaTh pe3ynbTaThl
JKCIIEpUMEHTA B (hOpMeE 3anucu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKLIUNN
JIeNaTh BBIBOJbI HA UX OCHOBE.
[IpoBoauTH BBIUKCIEHUS

JUIs OTIpEJIEJIEHUS] MOJIEKYJISIPHOM
(opMyIbI OPraHMYECKOTO BEIIECTBA, 110
YPaBHEHHUIO XUMHUYECKOHN PEaKIINH.
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® PacucTHble 3aa4u:

— OIpeAeIIeHUE MOJIEKYJIAPHON
(hopMyIIBI OPraHNYECKOT 0 BEIIECTBAIIO
MacCOBBIM JIOJISIM aTOMOB XUMHUYECKUX
3JIEMEHTOB;

— PpacyeThl 10 YpaBHEHUIO XMMUUYECKON

peakIuu

CamocCTOATENBHO UTAHUPOBATh U
OCYILECTBIISATH CBOIO [T03HABATEIbHYIO

ACATCIbHOCTL, IPUHUMATh aKTUBHOC Y4aCTUC B

IPYNIOBOM yueOHOM
JeSTETbHOCTH

Hroro no pazneny

13

Paznen 3. Kucsiopoacoaep:kamue

OpPra’Hn4eCKMue COCAUHCHUSA

3.1

Cruptsl. deHoun

3

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METAHOJI ¥ STaHOJI, XHMHUYECKOE
cTpoeHue, GU3NIECKUe U XUMUUYECKHE
CBOICTBa (peakiuu ¢ aKTUBHBIMHU
MeTaJIaMH, TaJOT€HOBOIOPOIaAMH,
ropeHue), npumMeHenue. BogopoiHasicBsisb.
dusnosornueckoe AeicTBre METaHoIa U
ATaHOJIa HA OPTaHU3M

YyeJIoBeKa.

MHoroaToMHbI€ CIUPTHI: TUICHTITUKOIbI
TJIMIEPUH, XUMHUYECKOE CTPOCHHUE,
(u3HUecKre U XUMHYECKHE CBOMCTBA
(B3aMMOJICCTBHE CO MIETOYHBIMHU
MeTaJUTlaMH, Ka4YeCTBEHHAs peaKIusHa
MHOTI'OATOMHBIE CIIUPTHI).
duznonorudeckoe AeicTBIE

Ha opraHu3M uesioseka. [Ipumenenue
TJIMIEPUHA U STUJICHTIIUKOJIS.

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHI
(BBISIBJISITH MX XapaKTePHBICTIPU3HAKH ),
yCTaHaBJIUBATh UX

B3aMMOCBS3b, HCII0JIb30BaTh
COOTBETCTBYIOIINE MOHATHUSA

MIPU ONTMCAHUU COCTaBa, CTPOCHHUS U
MpEeBpaIICHUI OPraHNYECKUX
COCIUHEHUH.

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY IJISI
COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIICHHON ) (opMyJT OpraHmIeCcKuX
BEIICCTB.

VYcraHaBnuBaTh NPUHAJICKHOCTD
BEILIECTB K OIPEJICIICHHOMY KJIaCCy

M0 COCTaBY U CTPOCHUIO, HA3bIBAThH UXIIO
CHUCTEMaTUYECKON HOMEHKJIaType;
MIPUBOIUTH TPUBUAILHBIC HA3BAHUS
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®enon. CTpoeHne MOJIEKYIIbI,
¢du3nUeCcKre 1 XUMUYECKUE CBOMCTBA
¢denona. TokcnaHOCTH (heHoma, ero
(u3HoNIOrNYecKoe NeUCTBIE

Ha OpraHu3M uenoseka. [Ipumenenue
(dbenona

3.2

Anpaerunsl.
KapOoHOBBIC KUCTOTHI.
CrnoxHble 3UpHI

Anbaerunsl: GopMabICTHI 1
areTajIbJIeru]l, XAMHIECKOE CTPOCHUE,
(bu3NUECKIe U XUMUYECKUE CBOMCTBA
(peakiuy OKHCIICHHS M BOCCTAHOBJICHUS,
Ka4eCTBCHHBIC PEAKI[HH), IOTyUYCHHE 1
pUMEHEHHE.

OHOOCHOBHBIE IPEICITbHbIC
KapOOHOBBIE KUCIIOTHI: YKCYCHAs
KHCJI0Ta, XHMHUYECKOE CTPOSHUE,
(du3nYecKre U XUMHYECKUE CBOICTBA
(oOmme cBOMCTBA KUCIIOT, PEaKIHs
sTepuduKanym), NoJydeHue u
npuMeHeHne. CTeaprHOBast M OJICHHOBAS
KUCIIOTBI KaK MPEJCTABUTENN BBICIIIUX
KapOOHOBBIX KHCJIOT. MbLIa KaK COJIA
BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnoxHble 3pUpbI KaK IPOU3BOIHbIE
KapOOHOBBIX KUCHOT. ['uaponus

CIIOXHBIX 2QUpPOB. JKHUphI Kak

OT/I€JIbHBIX MPEJICTaBUTENIEH
KHCIIOPOJCOACPKALTUX COCIMHCHUI.
XapakTtepu3oBaTb ~ COCTaB,  CTPOCHHUE,
npuMeHEeHHe, PU3NIECKUE U

XUMHUYECKHE CBOMCTBA, BAXKHEHUIITHE
CIOCOOBI TIOJTyYEHHUS TUITHYHBIX
MpeACTaBUTENEH pa3IMUHbIX KJIaCCOB
KUCJIOPOACOAEPKAIIMX COCTUHEHUN
(MeTaHoma, 3TaHOJA, TTUIEPUHA,

dbenomna, popmanpaeruna,

aleTaIbACT U1, YKCYCHOU KUCIIOTHI,
TJIIOKO3BI, CaXxapo3bl, Kpaxmaia,
IIEJUTIOJIO3BI); BBISBIISTH TEHETHUECKYIO CBSI3h
MEXIy HUMH W TIOITBEpPXAATh €€ HAIWIHE
YpaBHEHUSIMU

COOTBETCTBYIOIIUX XUMHUUYECKUX

pEaKLH ¢ UCTTOB30BAHUEM

CTPYKTYPHBIX (hopmys1. ONUCHIBAThH
COCTaB, XUMHUUYECKOECTPOCHHUE U
MPUMEHEHHUE KUPOB,XapaKTEPU30BATh

WX 3HAYCHHUE

JUIS1 dKUZHEIEATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTL BO3AECHUCTBUS Ha
YKUBBIE OPTaHU3MBbI OTIPEIETICHHBIX
OpPraHWYEeCKHUX BEUIECTB, MOSICHATh

Ha MpUMepax CrocoObl YMEHBIIICHHS
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IMPOU3BOAHBIC INTMICPUHA U BBICIIUX
Kap60HOBBIX KHCIIOT. FI/II[pOJ'II/B JKHUPOB

33

VYrneBomsl

VYrneBoasl: cocTas, KjlaccupuKanus
yII1eBOJ0B (MOHO-, TU- U

noyimcaxapusl). ['moko3a —

MPOCTEUIIINI MOHOCAXaPHU/T:

0COOCHHOCTHU CTPOCHHUS MOJICKYIIHI,
(bu3mvecKre 1 XUMHUIECKHUE CBOMCTBA
TJTFOKO3BI (B3aMMO/IEHCTBHE

¢ ruapokcunom meau(Il), oxucnenue
aMMMaYHBIM PACTBOPOM OKCHJIA

cepebpa(l), BocctaHOBNIEHUE, OpOKEHHE
TJTFOKO3BI), HAXO0XKACHUE B IPUPOJIC,
MIPUMEHECHHE TJTFOKO3bI, OMOJIOTHIECKASIPOIIb B
KHU3HEACATEIILHOCTH OpraHN3MavyelIoBeKa.
®dorocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3HI.

Caxaposa — npeicTaBUTeNb

JMCaxapuioB, THAPOIIN3 caxapo3bl,
HaxXOXJEHWE B MPHUPOJE U TMPUMEHEHHE.
Kpaxman wu wnemnono3a Kak IPUPOJIHBIE
MOJIUMEPBI: CTPOCHHE Kpaxmala 1

LEJUII0NIO3bl, (U3MYECKHME U XUMHYECKUE
CBOMCTBa Kpaxmaja (TuaAposu3,

KauyeCTBEHHAs pEaKklus C HOJIOM).
JKCNepUMeHTA/IbHbIE MeTO/IbI

U3Yy4eHHsl BellleCTB M UX NpeBpallleHuii:

U MIPEIOTBPAIIECHUS UX BPEJHOT'O
BO3/ICHICTBUS Ha OPraHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHMS — POBEJICHHE,
HaOJIOICHNE U OTIMCAHUE XUMHUYECKOTO
IKCIIepUMEHTa (J1aOOPaTOPHBIE OMBITHI U
IpaKTHYECKHe paboThl).

CrnenoBath npaBuiIaMm 0€30MacHOM
paboTHI B Ta0OpaTOpPUHU

IPY UCTIOJIb30BAaHUM XUMUYECKON TOCY/IbI
U 000pY/IOBaHMS, a TAKXKE TPaBUIIAM
o0palleHHs ¢ BeIeCTBAMHUB COOTBETCTBUU
C MHCTPYKIMSIMH BBITIOJTHEHUS
1a00PaTOPHBIX OIBITOB

U [IPAKTUYECKUX paboT MO MOIy4YEeHUION
W3YUEHHUIO OPTaHNYECKHX BEIIECTB.
[IpeacraBisaTe pe3ysbTaThbl
IKCIIEPUMEHTA B JOPME 3aITUCH
YpaBHEHHI COOTBETCTBYIOIINX PEAKIIUIH
JIeJIaTh BBIBOJIBI HA X OCHOBE.
[IpoBOIUTH BEIYUCIICHUS

JUTSL OTIPEIEIICHUS] MOJICKYIISIPHOM
(bopMyIbI OpraHMYECKOTO BEIIECTBA, 110
YPaBHEHHIO XUMUYECKOH PEaKIIHH.
CaMOCTOSITeThHO ITAHUPOBATh U

OCYHICCTBJIATH CBOIO IIO3HABATCIIBHYIO
ACATCIBHOCTD, IPUHUMATh aKTUBHOC
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® JIaGopaTopHBIE OMBITHI:
— TOpEHHUE CITUPTOB;

— B3aUMO/ICHCTBHE TIUIICPHUHAC
ruapokcuaom meau(Il);

— Ka4eCTBEHHBIC PEAKIIUHU aJIbJICTHIIOB
(OKHCIIEHNe aMMHAYHBIM PACTBOPOM OKCH/Ia
cepedpa U THAPOKCHIIOM

meau(Il));

— B3aUMOJICHCTBHE Kpaxmalia ¢ HOA0M.
® [IpakTnueckue pabOTHI:

Ne 2. CpoiicTBa pacTBOpa YKCYCHOM
KHCJIOTHI.

® PacucTHble 3a0a4u:

— OIpEACIICHNE MOJIEKYJIIPHON
(hopMYJIBI OPraHUYECKOTO BEIIECTBAIIO
MacCCOBBIM JIOJISIM aTOMOB XUMHUYECKUX
AJIEMEHTOB U 10 Macce(00beMy)
MIPOAYKTOB CTOPaHUS;

— Pacy€Thl IO YPABHEHUIO XUMHYCCKOU
peaxun

y4JacTHe B IpYIIOBOH yueOHOi
NesATeIbHOCTH

HCHUHA

Hroro no pazneny 13
Pa3nen 4. A3orcoaep:kaiiue opraHu4ecKue coeamn
4.1 | AMHHEL 3
AMUHOKHCIIOTEL.
benkn

AMUHBI: METUJIIAMHH — IPOCTEUIINI
IIPEACTABUTENL AMUHOB: COCTaB,
XMUMHUYECKOe CTpOeHHE, (pru3nuecKue u
XMMHYECKHE CBOMCTBA (peaKkLuu

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHI
(BBISIBIIATB UX XapaKTEPHBICTIPU3HAKH),
YCTaHaBIMBATh UX

B3aHMOCBS3b, HCITOJIF30BaTh
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C KUCJIOTaMH ¥ TOPEHUs ), HAXOKICHUEB
pupoie. AMUHOKHUCIIOTHI KaK

aM(pOTepHBbIC OPTAHUYECKUE COCTUHEHUSI.
du3nyeckre 1 XUMHYECKHE CBOMCTBA
AMUHOKHCIIOT (Ha MpUMepe TIUIIHA).
buonornyeckoe 3HaueHEe aMHHOKHCIIOT.
CuHTe3 MENTHIOB.

benku kak npupoIHbIE TOJTUMEPHI.
[TepBuyHas, BTopuyHasi U TpETUUHAS
CTPYKTypa 0enKkoB. XUMHUUECKHE

CBOICTBa OEJIKOB: TUAPOIIN3,
JIeHaTypalys, KaueCTBEHHbIE PEaKIIMMHA
Oenku.

3KCHepl/lMeHTaJIl)Hble METOAbLI U3YICHUSA
BellleCTB M UX NpeBpallleHmii:

® J[eMOHCTpauuu:

— JeHaTtypanus OeIKOB IIPH HATPEBaHHM;

— IIBETHBIC PEAKIIUU OCIIKOB

COOTBETCTBYIOIIME OHATHUS
IPY ONIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpaICHUI OpraHNYeCKUX

COCIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIMKY IS
COCTaBIICHUSI MOJIEKYJISIPHBIX U

CTPYKTYPHBIX (pa3BepHYTO,

COKpaICHHOH)  (opMyn  OpraHHMYEcKUX
BELIECTB.

OmnpenensaTh NPUHAUICKHOCTh BEIIECTB K
ONpe/IeICHHOMY ~KJlaccy IO COCTaBy U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMAaTHYECKOW HOMEHKIIATYPE;
MPUBOIUTH TPUBUATBHBIC HA3BAHUS
OTJICIbHBIX MTPEICTAaBUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npUMEHeHue, (PU3NIeCcKue 1

XUMHUYECKHE CBOMCTBA, BaYKHEHIITHIE

CHOCOOBI MOTYYEHUST TUITUYHBIX
MpeJICTaBUTENEH a30TCOAepKAIINUX
COEMHEHUH (MeTUIaMHHA, TJINIIHA,

OCIIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,

OCHOBHEBIE CBOWCTBA OEITKOB; MOSICHATHHA
npuMepax 3HayeHue OeIKOB

JUTS OpraHU3Ma YeJIOBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METOJIBI TIO3HAHUS — HAOIIOIaTh U
OTMCHIBATH IEMOHCTPALIMOHHBIN
9KCTIIEPHMEHT.

CaMocCTOSTENBHO JIAHUPOBATh U
OCYIIECTBIISITH CBOIO IO3HABATEIBHYIO
NeSITeTbHOCTD; PUHAMAThH aKTHBHOE
y4JacTHe B IPYNIIOBON y4eOHOM
JeSITeIbHOCTH

Uroro no pazgeny 3

Pasneu. S. BoicokomosieKyJ/IsipHbIe COeIUHEHHUS

5.1 | IInactmaccsl. 2
Kayuyku. Bosnokna

OcHOBHbIE OHATUS XUMHH
BBICOKOMOIJICKYJIAAPHBIX COGI[I/IHCHI/Iﬁi
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTCIICHb ITOJIMMEpPU3alun, CPEAHAA
MoJleKysipHas Macca. OCHOBHbIE
METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX
COEJIMHEHUH — MOJIMMEepHU3aLusl U
MOJIMKOHICHCAITHSI.

[TnacTmacchl (OTUATHIICH,
TOJIMIIPONUIICH, MOJIMBUHUWIXJIOPU/,
noucTrpo). HaTypanbHelil u
CHUHTETHYECKHE KaydyKu (OyTaaueHOBBIH,

XJIOPOTIPEHOBBIN M M30NPEHOBBIN ). BosokHa:

HaTypaJIbHbIE(XJIONOK, MIE€PCTh, MICIIK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,

Brnanets nzydyaeMbIMH XUMHYECKUMU
MOHSTHSIMH: PACKPBIBATH CMBICTT

M3y4aeMbIX TOHATUN U IPUMEHSTH 3TH
MIOHSTHUS TIPU ONMMCAHUH COCTaBa U

CTPOEHUS BBICOKOMOJIEKYIISPHBIX
OpPraHUYECKHUX BEIECTB,

JU1s1 OOBSICHEHUS OT/ICTBHBIX (PaKTOB U
SIBIICHUM.

Hcnonp30BaTh XUMHUYECKYIO CHMBOJHUKY IS
COCTaBIICHUS] CTPYKTYPHBIX (JOPMYIIBEIIECTB U
YpaBHEHUH peaKkuui

MOJIMMEPU3AIUU U TIOJTMKOH ICHCAIIUH.
OnuceIBaTh COCTaB, CTPOSHHUE,

OCHOBHBIE CBOMCTBA Kay4yKOB,

HanOoJIee pacIPOCTPAaHECHHBIX BUIOB
IUTACTMACC, BOJIOKOH; TPUMEHEHHE
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BHCKO032a), CHHTETUYECKHE (KarpoH U
JIaBCaH).

JKCIepUMEHTA/IbHbIE MeTObI H3y4YeHHS
BeleCTB U X MPeBpPALleHUii:

® J[eMOHCTpaluH:

— O3HaKOMJIEHHE ¢ 00pa3amu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIaCTMACC, Kay4yKOB

B PA3IUYHBIX OTPACIIIX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/TbI IO3HAHUS — HA0JIFO1aTh U
OMUCHIBATh IEMOHCTPALIMOHHBIN
9KCIIEPUMEHT

Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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