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MHNOACHUTEJBHASA 3AIINCKA

[TporpamMma 1o XMMHUM Ha YpOBHE CPEIHETO 00111ero 00pazoBaHus pazpaboTaHa
Ha ocHOBe DezpepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBaHUH B
Poccuiickoii @enepannn», TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS (enepasibHOi
oOpa3oBarenbHON Mporpammbl cpeaHero obmiero oo6pazoanusi (OOII COO),
npejcTaBieHHbIX B DeepaabHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE
COQO, c yuérom Konnenuuu npenopaBaHus ydeOHOro mnpeaMera «XUMUS» B
oOpa3oBaTenpHBIX oOpranu3zanuax Poccuiickoit ®enepanuu, peanus3yromumx
OCHOBHBIE 00pa30BaTENbHBIE MPOrPAaMMBbl, U OCHOBHBIX MOJIOKEHUN «CTpareruu
pa3BUTHs BocnuTaHus B Poccuiickoin

Oeneparuun Ha niepuoa a0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3padOTKe MpPOrpaMMbl MO XUMHUH, K OINPEACIICHUIO
oOwiel cTpareruu 00y4YeHus, BOCIIMTAHUSA U PA3BUTHS 00YYaIOLIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusi» ais 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie monokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yIbTaTOB OOy4YEeHHUSI M TpeOOBaHUNW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON  OpraHU3alliM, SBJSIETCS HEOTHEMJIEMON YacThIO UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAONIMM 3TalloM pealu3aludd Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOW CHCTEME XHMHUYECKOro oOpa3oBaHus. OTH LEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpPHI
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBbIO
U NpUpoaHOH cpene. Peanmsyercs xumuyeckoe oOpa3oBaHHe OOydaroluxcs Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHusl CPEICTBAMHU YUEOHOTO IpeaMeTa « XUMUS,
cCoJlep>KaHUEe M TOCTPOEHUE KOTOPOTO OMpeNeseHbl B IporpamMme Mo XUMHH C
y4€TOM crneuuPuKkd HAyKHM XHMHH, €€ 3HayeHus B TMO3HAHUU MPUPOILI U B
MaTepUaJbHON KU3HU OOIIECTBA, a TAKKE ¢ yUYETOM OOIIUX LieJe U MPHUHIIUIIOB,
XapaKTepU3yIOIMINX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpEIHEro  0OIero
oOpazoBanus B Poccutickoit @eneparuu.

XUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyi0 pojb B
COBPEMEHHOW IUBUJIM3AIMH, B CO3AaHUM HOBOW 0a3bl MaTepUaIbHOW KYyJbTYpHI.
OnHa BHOCHUT CBOM BKJIa/ B (POPMUPOBAHUE PALIUOHATBHOTO HAYYHOTO MBILIICHHUS, B
CO3JaHHE IIEJIOCTHOTO TMPEACTaBICHUS 00 OKpPYXalolleM MHUpE KaK O €IUHCTBE
OPUPOJIbI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMUU HA OCHOBE MOHUMAaHHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIET0 MHUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aUMOJEWUCTBYS C JIPYTMMU €CTECTBEHHBIMU HayKaMH, XUMUsS CTaa
HEOTHEMJIEMOMN YacThI0 MUPOBOH KYJIbTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M MU3HU KaxJoro wieHa obmiectBa. CoBpeMEHHass XUMHUS KaK Hayka
CO3UJATENIbHAsI, KAK HayKa BBICOKMX TEXHOJIOTMM HAaIpaBlieHA Ha pPELICHUE
III00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTUSL YENIOBEUYECTBA — CHIPHEBOW,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBS.

B coorBercTBUM C OOUMMM LENSIMH M HPUHLUIIAMU CPEIHEro OOILEro
oOpaszoBanusl coaepkanue npeamera «Xumus» (10—11 kmaccerl, 6a30BbIi ypOBEHB
U3Y4YEHUS1) OPUEHTHUPOBAHO NMPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyyarolmuxcs, HEOOXOIUMYI0 UM JUid BBIPaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEHNIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA, IPOJOJIKEHHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBnsomUMHA  TpeaMeTa  «XuMUs»  SBIAIOTCS  0a30Bble  KypChl —
«Opranuyeckas xuMus» U «OOmas W HEOpraHW4eckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICp>KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUU MO HEOPraHWYECKOW XUMHH (C BKJIIOYEHUEM 3HAHUU W3 OOIled XUMHUU) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHOW CHCTEMBbI 3HAHUI NPU U3YYECHUH
npeaMeTra 00ecleunBaeT BO3MOXHOCTh PACCMOTPEHHS BCEr0 MHOT000pasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanus KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHW4yecKass XUMHUsS» CPOpPMHUpPOBaHA B IMPOrpaMMe MO XMUMHHM Ha OCHOBE
CUCTEMHOTO TOJAXO0/JAa K HW3YYEHUI0 YYeOHOro wmarepuasia U o00ycloBiIeHa
MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHUEM 3HAHUI HA ONPEACIIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOW XMMHHU BEILECTBA PacCMaTPUBAIOTCA Ha
YPOBHE KJIACCUYECKON TEOPUU CTPOCHMSI OPraHUYECKUX COCIWHEHHM, a TaKXKe Ha
YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUH BEILECTB.
CBenenust 00 H3ydyaeMbIX B Kypce BEUIECTBAaxX JalOTCS B pa3BUTUU — OT
YIJEBOJIOPOAOB JI0 CJIOXKHBIX OHOJIOTMYECKH AaKTHBHBIX coenuHeHuil. B kypce
OpPraHUYECKOM XHMHHM TOJy4YaloT pa3BUTHE C(HOPMHPOBAHHBIE Ha YpPOBHE
OCHOBHOTO 00IIIer0 00pa30BaHUsl IEPBOHAYAIIbHBIC TIPEACTABICHUS O XUMUYECKOM
CBSI3M, KJIACCU(PMKALMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIIECTB
OT UX CTPOEHUSI, 0 XUMHUYECKON PEaKLNH.

[lon HOBBIM yrJIOM 3peHus B TnpeaMere «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKH Marepual M (PAKTOJOTUUYECKHE CBEJIEHUS O BeUIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHuyeckas



XUMHSD»  OOYyYaromMMCsl TPEJOCTaBIsETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA € OOILIETEOPETHUECKUX M METOJOJOTMYECKUX IMO3ULINH,
riIy0Xe TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIUN O3TOro 3akoHa — OT
o0o01mIaroIIei 10 00BACHSIONUIEH 1 IPOTHO3UPYIOLICH.

Envnas cucrema 3HaHUIl 0 BaKHEHMIIMX BELIECTBaX, UX COCTABE, CTPOCHMH,
CBOMCTBAX U NPUMEHEHUM, a TAKXKE O XUMHUYECKUX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHMs JonoaHseTcs B Kypcax 10 u 11 kinaccoB anemenTamu
COJIEp KaHMs, UMEIOIIUMH KYJIbTYPOJOTHYECKUI M TMPUKIATHON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT MOHMUMAaHHIO B3aWMOCBSI3M XUMHUHM C JIPYTMMH HayKaMH,
PacKpbIBAIOT €€ pOJIb B IO3HABATEIBHON U MIPAKTUUECKON JESATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHS K IIPOLIECCY TBOPUECTBA B OOJACTH TEOPHH
Y IPAKTUYECKUX TPHIIOKEHUN XUMHH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JMYHOCTHO 3HAYMMBIX IpoOJjeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKHU OCMBICIIMBATh HHPOPMALUIO U IPUMEHSATH €€ /17151 TONOJTHEHUS] 3HAHUH,
pELICHHS] UHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTATBHBIX UCCIIEI0BATEIbCKHUX 3a/1a4. B
LEJIOM COJEpKaHHE YYEOHOro mnpeaMera «XUMHUS» JaHHOTO YpPOBHS H3yYEHHs
OpPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y O0YUAIOUIUXCS MUPOBO33PEHUYECKON OCHOBBI
Ul TOHMMaHUA (uiaocopCKkux HJeH, TaKMX Kak: MaTepUalbHOE €IUHCTBO
HEOPTraHUYECKOTO U OPraHM4eCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOCHHUEM, TTIO3HABAEMOCTb MPUPOJIHBIX SIBJICHUH IyTEM dKCIIEPUMEHTA
U peuleHHs] MPOTUBOPEUMH MEXIy HOBBIMU (PaKTaMd U TEOPETUYECKUMU
IPEINOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUICHUH HKOJIOTMYECKUX MpoOsieM, a
TaK)xe Mpo0JsieM cOepeKEHUsI SHEPTETHUECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B miaHe pemeHus 3amad  BOCHUTAHUS, Pa3BUTHS M COLMAIN3ALUU
OoOy4JaromMxcss MPUHATBIE NPOrpaMMOd MO XHUMHHU MOAXOAbl K OIPEACIICHUIO
COJlEp)KaHUs M TMOCTPOCHMSI MpeaMeTa NpeaycMaTpuBaroT (opMUpOBaHUE
YHHUBEPCaJIbHBIX YUEOHBIX JEHCTBUM, UMEIOUINX 0a30BOE 3HAUCHUE ISl PA3ITUYHBIX
BUJIOB JICSTEIILHOCTU: pEIICHUs TMpoOJjeM, TIOucKa, aHamu3a W 00paboTKH
uH(popMaIuu, HEOOXOAUMBIX Jii TPUOOPETEHHsS] ONbITa MPAKTUYECKOH W
UCCJIEIOBATENILCKON JICSITEIbBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHH.

B npaktuke mnpenonaBaHUsi XMMHUU KaK Ha YPOBHE OCHOBHOI'O OOUIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPU ONPEIeTICHUN
COJIEPKATEIIbHOM XAapaKTEPUCTUKU 1EJed H3ydeHUs IMpeAMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIUOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH KakK 00JIaCTHM COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
JeATEIbHOCTH YE€JIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOH KyIbTyphl. C



METOAMYECKOW TOYKM 3PEHHsI TaKOM IMOAXOX K ONPENEIICHHIO LEJed W3y4eHUS
MIpEAMETA SABJISIETCS BIOJIHE OIPAB/IAHHBIM.

CorylacHO JaHHON TOYKE 3pEHHs TJABHBIMU LESAMH W3Y4YEHHsS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

« (opmupoBaHme CcHCTEMBl XWMHUYECKMX 3HAHUW Kak BaKHEUIEH
COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeXaT KIIOYEBbIC MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHUE W IOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIeHIIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS;

« (opMHpOBaHME U pa3BUTHUE MPEACTABICHUIN O HAyUYHBIX METOAAX MMO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIUI, HEOOXOIUMBIX JJI MPUOOPETEHUS] YMEHHIA
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUN, MMEIOIIMX
MECTO B IPUPOJIE, B MPAKTUYECKOW U TOBCEAHEBHOM KU3HU;

 pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO 3KCIEPUMEHTA, COOJIOJICHUEM IpPaBHII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsay ¢ atuM, copeprkarenpHas XapakTEPUCTHKA LEJIeH U 3a1a4 U3y4CHUS
IIpeMETa B MPOTrpaMMe MO0 XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TMPUOPUTETAMU B CHUCTEME CpeaHero oduiero odpazoBaHusi. CerogHs B
IpEenoAaBaHUK XMMHUH B OOJIbILICH CTENEeHU OTAAETCS MPEANOUYTEHNE TPAKTHUECKON
KOMIIOHEHTE CcojJep>KaHusi OOyueHHUs, OpPUEHTHUPOBAHHOW Ha TMOJATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3aluy, BJIAJCIOIIETO0 HE HabOpoM
3HaHWM, a (PYHKIIMOHAJIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSIMH
AKTUBHOTO MOJYYEHHUs 3HAHUN U IPUMEHEHHUS UX B PEAJIbHOM KU3HU ISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM IIpH M3YYEHUU NpeaMeTa « XUMHUsD JOMUHUPYIOLIEe 3HaUYECHUE
IpUOOPETAIOT TaKUE LIeJU U 3a/1a4H, Kak:

ajanTaius oO0y4yaroluXcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHpOBaHHE  HMHTEIUIEKTyalbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHIO IPaMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalMsAX, CBSI3aHHBIX C BEIIECTBAMHU M HX
npuMeHEeHueM; (OPMUPOBAHUE Y OO0YUAIOIIUXCS KIHOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEPCAJbHOE 3HAUYECHHUE I Pa3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpobsieM, TIOUCKa, aHalu3a U o0paboTku nHpOpMmaIuy,
HEOOXOUMBIX I MPUOOPETEHHUS OTIbITa ACSITEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B IMO3HAHMM XUMHUHM, a TaKXKe€ MJis OLIEHKM C MO3ULMHA HKOJIOTHYECKOM



0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M
4eJI0OBEKa U MPUPOIHYIO CpENY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00yUaronMXcs: ClIOCOOHOCTH CAMOCTOSITENTLHO MPUOOPETaTh HOBHIE
3HaHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOIb30BATh
COBpEMEHHbIE MH(QOPMAIMOHHBIE TEXHOJIOTUU IS MTOMCKA W aHajau3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHQOpPMAIIMK XUMHYECKOTO COoJep:KaHus; (JOPMUPOBAHUE U
pa3BuTHE y OOyYaromMxcs AacCOIMaTMBHOIO M JIOTUYECKOTO MBIIUICHUS,
HAOJI0JaTEIbBHOCTH,  COOPAaHHOCTH,  aKKypaTHOCTH,  KOTOpbIE  OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHHWU M TPOBEJECHUU XHUMUYECKOTO
IKCIIEPUMEHTA; BOCITUTAaHHE Y 00ydJaromuxcsi yOe:xIEHHOCTH B TYMaHUCTHUECKON
HANpPaBIEHHOCTH XWMHUHU, €€ Ba)XHOH POJU B PEIICHUH TIOOATBHBIX MPoOIeM
PaLMOHAIBHOIO MPUPOAOIIOJIB30BAHUS, TONOJHEHHS YIHEPIETUUECKUX PECYPCOB U
COXPAaHEHUs NPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepeXKHOro
OTHOIIIEHUSI K TPHUPOJIE M CBOEMY 3J0pPOBBIO, a TaKXkKe MPUOOPETEHHUs OIbITa
UCTIONb30BaHUS TONYYCHHBIX 3HAHUN JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYalUsIX, CBA3AHHBIX C XUMHUUYECKUMH SIBJICHUSIMU.

B yueOHOM muiaHe cpegHero ooOmero oOpa3oBaHUS NpPEeaIMET «XUMUD)
0a30BOTr0 ypOBHS BXOJUT B COCTaB MpeaMEeTHON oOiactu «EcTecTBeHHO-HAYYHBIC
pEeIMEThD».

OO11ee yncio 4acoB, OTBEIEHHBIX JJI1 U3yUYECHHs] XUMHUH, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctanisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac
B Heemo), B 11 knacce — 34 yaca (1 yac B Hezento).

COJEPXAHUE OBYUYEHUA

10 KITIACC
OPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHMYecKol XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUEHUE B
MOJIY4EHUM HOBBIX BEUIECTB M MaTepualioB. Teopus CTPOCHHUS OpraHUYEeCKUX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE TTOJI0kKEHUS. CTPYKTypHBbIE (DOPMYJIBI
OpraHMYecKMX BellecTB. l'omMoisiorusi, wu3omepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccudukanuu opraHudyeckux BeniecTB. HomeHkmnaTtypa
OpraHUYECKUX COEIMHEHHHA (CHCTeMaTH4yecKas) W TpHUBUAIbHbIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEILIECTB.



OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEUIECTB M HUX IPEBpAlICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3iiaMi OPraHUYeCKHUX BEIIECTB U MaTepualiaMHi Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJl OPTraHMYECKUX BEIIECTB, HAONIOJCHHE U ONHCAHHE
JEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIICHUI0 OPraHUYECKHUX BELIECTB IMpPHU
HarpeBaHuM (IUIaBJIeHNE, OOYTIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKUH psia. MeraH W 3TaH —
NpOCTEeHIMe MPECTABUTENN alKaHOB: (U3MYECKHE M XUMHUYECKHE CBOICTBa
(peakuu 3aMenIeHUs] M TOpPEHHUsA), HaXO0XKACHHE B MPUPOAE, IOIYYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN pAll. DTUIEH U MPOMUIEH —
NPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MYECKME M XHMHUYECKHE CBOWMCTBA
(peakuuMy TUAPUPOBAHUS, TaJOTEHUPOBAHUA, THUApATAllMM, OKUCICHHUS U
NOJIMMEPU3ALINH ), IOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyramueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMUYECKHE CBOMCTBa (peakuus nosmMepusanuu). [lomydeHne CHHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psif. ALETHIIEH
— MPOCTEHIIMIA MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA (pEaKIUU TMIPUPOBAHUS, TaJIOT€HUPOBAHUS, THApPATALUH,
rOpEHUs), OJYyYEHNE U TPUMEHEHUE.

Apenbl. benson: cocras, cTpoeHue, QpU3MUECKHME U XMMHUYECKHE CBOICTBa
(peakiuu rajoreHupOBaHUs U HUTPOBAHHUSA), MOJYyYEHUE U MpPUMEHEeHue. Tonyon:
cocmae, cmpoeHue, uauuecKkue U  XUMUYeckue  ceolcmea  (peaxyuu
2Aa102eHUPOBAHUSL U HUMPOBAHUS), noAyYeHue u npumerenue. TOKCUYHOCTb apeHOB.
['eHeTnueckas CBsSI3b MEXKIY YIVIEBOJOPOJAAMH, MPUHAMICKANIMMU K Pa3ITHYHBIM
KJIaccam.

[IpupoaHble MCTOYHHMKH yIIIEBOAOPOAOB. I[IpupomHblii ra3 W NOMYTHBIE
Hedraapie Ta3el. Hedpth u €€ mpoucxoxaenue. CriocoObl mepepabOTKu HEPTH:
NEPEroHKa, KPEKUHT (TepMUYECKHUM, KaTaluTHYecKuil), nuponu3. IIpoaykTel
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITY. KaMeHHbI!
yroJib U MPOAYKTHI €r0 MepepadOoTKH.

DKCNEepUMEHTANIbHBIE METOJIbl M3Y4YEHHUs BEUIECTB M HUX MpEeBpalIeHUM:
O3HAKOMJIEHUE C 00pa3liaMy IJIACTMACC, Kay4yKOB U pe3uHbl, Kouiekuu «HepTo»
U «YT0JIb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJOr€HONPOU3BOIHBIX,

MIPOBEICHNE MPAKTHYECKOW PabOThI: MOMyUYCHUE dTUJICHA M U3yUYEHUE €T0 CBOWCTB.
PacuétHrble 3amaun.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuuu (Maccel, 0O0BEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTA PEAKLMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIA MTPOYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranndecKue coelMHeHUs

[IpenenbHble OQHOATOMHBIE CHUPTHL. MeETaHON H 3TAaHON: CTPOEHHUE,
¢usznyeckne M XUMHUYECKHME CBOWCTBA (pEakiMu C AaKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), MpuMeHeHue. BolopoaHbie CBI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaromMHbie CIUPTHI. DTUICHIIINKOIb U TIULEPUH: CTPOCHHE, PU3NIECKIE
U XHMHYECKHE CBOWCTBA (B3aUMOJIEUCTBHE CO IIEJTOYHBIMU METaJlJIaMH,
KaueCTBEHHAsl pPEaKiUsi Ha MHOTOaTOMHble cnUpThl). [leiicTBMe Ha oOpraHusm
yenoBeka. [[pumeHenune rauuepuHa 1 3TUIIEHTJIUKOJIA.

@deHOoM: CTPOEHUE MOJICKYJIbl, (PU3MYECKUE U XHUMHYECKUE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpaerunpl U Kemowusl. DopManbAeryjl, ALETAIBICTHA: CTPOCHHUE,
bu3nuecKkue U XMMHYECKUE CBOMCTBA (peakUUHU OKUCIEHHUS U BOCCTAHOBJICHHS,
KAuECTBEHHBIE PEAKIIMN ), [IOJyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MPEEIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHAst
KHCJIOTBL: CTPOCHHE, (PU3NYECKHE U XMMHUUECKUE CBOICTBA (CBOMCTBA, 0OIIME IS
KJ1acca KMCIIOT, PeakIus dTepupUKaim), HoJydyeHue u npuMmenenue. CteapuHoBast
Y 0JIEMHOBAs! KUCJIOThI KaK MPEJCTaBUTENH BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JEeHCTBHE.

CrnoxHble 3(pUpbl KaKk TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ HAPOIIN3 CIOKHBIX
adupoB. Kupel. ['uaponus xupoB. I[Ipumenenue xupoB. buonorunueckas poib
YKUPOB.

VYrneBoabl: cocTaB, KiacCU(PUKAIMS yTIEBOI0B (MOHO-, IU- U TTOJIMCAXAPU/IBI).
['moko3a — mWpoOCTEUIIUK MOHOCAaXapull: OCOOECHHOCTH CTPOCHUSI MOJIEKYIIHI,
bu3nueckue 1 XMMHUYECKHE CBOMCTBA (B3auMoeicTBue ¢ ruapokcuaoM meau(ll),
OKHUCJIEHME aMMHa4YHbIM pacTBOopoM okcuaa cepedpa(l), BoccraHoBieHUE,
Opo’KeHHUEe TIIOKO3bl), HAXOXKICHHUE B IPUPOJE, TPUMEHEHHUE, OMOIOTHYECKast POJIb.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3HI.

Kpaxman u nemnono3a kak npupoaHbie noiuMepbl. CTpoeHue Kpaxmalia u
newono3bl.  duU3nMueckue M XMMUYECKHME CBOMCTBA Kpaxmana (TUApONH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

DKCNEepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEUIECTB M HUX MpEeBpalIeHUM:
MpOBEICHNE, HAONIOACHUE M ONUCAaHUE JAEMOHCTPALMOHHBIX OMBITOB: TOpPEHUE
CIUPTOB, Ka4ECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJA
okcusmoM Menu(Il)), MHOroaToMHBIX CHHPTOB (B3aMMOJCUCTBUE TIIMIIEPHHA C



ruapokcuom meau(ll)), anbaernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpokcumom wmemu(ll), B3amMojeilcTBHE Kpaxmaia ¢ HOJIOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThl: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnsle 3anaun.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA WJIM MPOAYKTa PEaKlUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

A3oTcojepKalme OpraHn4eckue CoOeIMHEHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OpraHUYeCKHe coeAMHEHNsA. PU3NYECKUe U
XMMHUYECKUE CBOICTBA aMUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonoruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mTpuUpOJHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHusa. [lepBuunas,
BTOPHYHAS U TPETUYHAS CTPYKTypa 0eIKOoB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpALlHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

DKCIEepUMEHTATbHBIE METO/Ibl U3YUEHUS BEILIECTB U UX MPEBPAIICHUI:
HaOJIOICHUE U OMMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEJIKOB MpH
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHbBIEC TMOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSAA MOJEKYIsIpHas
Macca. OCHOBHbIE METOJbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUNW —
MOJUMEPU3ALMS U TTOJIMKOHIEHCAIIHS.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEUIECTB U MX MPEBPAILICHHIA:
O3HAaKOMJIEHHE ¢ 00pa3liaMu NPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peannsanns MeXnpeIMETHBIX CBS3€H IIPU U3YyYEHUN OPTraHUYECKON XMMHHU B
10 Kacce oCyIIeCTBIIAETCS Yepe3 UCII0JIH30BaHUE KaK OOIUX €CTeCTBEHHOHAYYHBIX
MOHATUM, TaK U MOHITUH, SBJISIIOIIUXCA CUCTEMHBIMU JJI1 OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO0mmme ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYIHBIN (DaKT, TUTIOTE3a,
3aKOH, TE€OpHSs, aHAJIU3, CUHTE3, KJIacCU(UKaIUs, MEPUOJIUIYHOCTb, HAOIIOACHUE,
M3MEpEHHE, SKCIIEPUMEHT, MOJIeJIMpOBaHUE.

@dusnka: MaTepus, DSHEpPrus, macca, aToM, DJJEKTPOH, MOJEKYyJa,
DHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPCHUS.



buonorust: knerka, opraHusM, oOuocdepa, 0oOMEH BEIIECTB B OpraHHU3ME,
¢dorocuHTe3, OHMONOTMYECKH AaKTHUBHBbIC BellecTBa (OENKH, YIJIEBOABI, IKHPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpanbl, TOpHbIE MOPOJBI, MOJE3HbIE HUCKOMAaeMble, TOILIUBO,
pecypcehl.

TexHonorus:: mnHIIEBbIE MTPOAYKTH, OCHOBBI PAlMOHATBHOTO MHUTAHUA,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETHUECKHE TpernapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHUH 31eMeHT. ATOM. S 1po aToMa, U30TOIbl. DJIEKTPOHHAS 000I0YKAa.
DHepreTUYecKre YPOBHHU, MOIYPOBHU. ATOMHBIC OpOUTay, s-, P-, d- 3JCMEHTHI.
Oco0OeHHOCTH pacIipeiesIeHHs] AJIEKTPOHOB MO OpOUTAIsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpaIHs aTOMOB.

[Tepunonnueckuit 3axoH u Ileproanueckas cucremMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKoHA M lleproanueckoil cuCTEMbl
xuMuueckux sneMeHtoB . M. MenzaeneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKHUX DIJIEMEHTOB U
oOpa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPyNmaM U TEepUOaaM.
3HaYeHue MepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKas CBA3b. BuHIBI XUMHYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJIApHAs, MOHHAs, MeTaimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBaJICHTHOM XUMHUYECKOIN CBA3U (0OMeHHBIH u
JIOHOPHOAKIETITOPHBIN ). Bopoponnas CBSI3b. BaneHTHOCTSD.
DJEKTPOOTPULIATETLHOCTD.

Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO ~ CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsiTue O muCHEepCHBIX cucTtemax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTaHUYECKUX COCJIMHEHUU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJIEKANIUX K Pa3JIMYHbBIM KJIacCaM.



Xumuueckass — peaknms. Knaccupukarmumss  XUMUYECKHX — pPEaKkIuid B
HEOPraHUYECKOW M OPraHMYEeCKOM XMMHUM. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPAILCHUS SHEPTUM ITPU XUMUUYECKUX PEAKIIMSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3nuyHbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XuUMUYECKoe paBHOBecHe. DaKTOpbl, BIMSIONIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunnun Jle Hlartenbe.

OnekTponutuueckas nucconuanus. CuibHbIe U caadbie JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, ETOYHAsl.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOAbl M3YYEHUS BEIIECTB W HUX MPEBpallCHUI:
neMoHcTpauus Tadmun «Ilepuoanueckas cucrema xumudeckux snementon [1. .
MenpeneeBay, U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEHIETOK, HAONIIOJCHHE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JAOOPATOPHBIX OMBITOB (Pa3oKeHHE TIEPOKCHUIA
BOJIOPOJa B MPUCYTCTBUU KaTaau3aTopa, ONPEIECIECHNUE CPEIIbl pACTBOPOB BEIIECTB
C MMOMOIILI0 YHUBEPCAILHOTO MHUKATOPA, PEAKIIM HOHHOTO 0OMEHA), POBE/ICHHE
MpaKTUYECKON paboThl «BiusiHue paznudHbix (HaKTOPOB HA CKOPOCTh XMMUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacu€tel 10 ypaBHEHHUSIM XHMHYECKUX pPEakuuii, B TOM YHUCIE
TEPMOXUMUYECKUE PACUETBI, PACUETHI C UCIIOJIb30BAHUEM IIOHATHUS «MACCOBAS AOJIA
BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. [lonoxkenune HemertamwioB B llepuonnueckoid  cucreme
xuMuueckux syeMeHToB J[. M. MenaeneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusnyeckre CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpuMepe
KHUCJIOpOoa, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TAJIOTEHOB, CEPhI, a30Ta,
dbochopa, yrmepoga W KpeMHUS) M HX  COCIMHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenne meramioB B llepuoamyeckonl cucreMe XHMMUYECKUX
anemenToB [I. . MenneneeBa. OcOOEHHOCTH CTPOEHHMSI AJIEKTPOHHBIX 000JI0YEK
aToMOB MetayioB. OOmue dusnueckue cBoiicTBa MeTawioB. CIjlaBbl METAIIJIOB.
DNEKTPOXUMHUYECKUIN PsiJT HAMIPSKEHU METaJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpUM, KaJMil, KaJbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl moaydeHus MeTawioB. [IpuMeHeHrne MeTaiioB B OBITY H
TEXHUKE.



OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB M WX MPEBPAILCHUI:
H3yYeHHE KOJUICKIIUU «MeTaylibl M CIUIaBb», OOpa3lOB HEMETAIIJIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3aj7a4, HaOJI0JICHWE W OIHMCaHWE JEMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMNBITOB (B3aMMOJEHUCTBUE THAPOKCHAA AJTIOMHHHUSI C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérurle 3amaun.

Pacuétbl macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuétbl Macchl (00BEMa, KOJIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMuA M KU3Hb

Ponp xuMum B 00eCreYeHUU SKOJIOTHYECKOM, SHEPreTUYECKOM W MUIIECBOM
0€30MacHOCTU, pa3BUTUM MeAUIUHBL. [IOHSITHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBienus 06 OOMIMX HAYYHBIX MPUHITUIIAX POMBIIIICHHOTO MOTYy4YeHUS
Ba)XKHCHUIIIMX BEILIECTB.

YUenoBek B MUpE BEIIECTB M MATEPUAIOB: BAXKHEWILIHWE CTPOUTEIIBbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MAaTE€pUANIbl, KpAaCKH, CTEKJIO, KEpaMHKa,
MaTepuasbl A 3JEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKHUE U MHUHEPAIbHBIC
ynoOpeHus.

XuMHSIT U 30pPOBbE YEIOBEKA: MpPaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOTO UCIOIL30BaHUs MPENapaToB OBITOBON XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MeEXNOpeaIMETHBIX  CBSI3eM TNpU  W3YYEeHUU OOmeid u
HEOPraHUYeCcKOM XMMHM B 11 Kiacce oCylIecTBIsETCS Yepe3 MCIOJIb30BAaHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX TOHATUMN, TaK U TIOHSATUMN, SIBJISTFOIINXCS CHCTEMHBIMU
JUISL OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAyUYHBIC MOHSATHS: HAy4YHBIA (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHalW3, CHHTE3, KiIaccu(uKaIusi, TMepUoINIHOCTh, HAOJI0ICeHNE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, SBJICHHE.

dwusnka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOT, PAJMOAKTUBHOCTh, MOJICKYJIA, SHEPIeTHICCKUN YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MUECKHE BEITUYMHBI M SIUHUIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorusi:  kierka, OpraHusM, OJKocucTema, Owuocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.



['eorpadusi: MuHEpabl, TOPHBIE MOPOIBI, TTOJIE3HBIC UCKOMAEMBbIE, TOTUIUBO,
pECypCHL.

TexHOmorusl: XMMHUYECKass MPOMBIIIICHHOCTh, METAJLUIYPIrus, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTEPHUAJIOB, CEJIIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, NUIIEBAs
MPOMBIIIUICHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX [PEenaparoB, IPOU3BOJACTBO KOHCTPYKLUHMOHHBIX MaTepUaJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOECHHS
00y4aromyMHUCs TPOTrpaMM CpeiHero oOmiero o0pa3oBaHHs —(JIMYHOCTHBIM,
METanpeIMeTHBIM W NpeaMeTHbIM). HaydHo-meroandeckoil OCHOBOHM  uist
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHMS IMPOrPaMM CPETHEro OOIIEro
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B CcoOOTBETCTBUM C CHCTEMHO-IIESATEIBHOCTHBIM MOAXOJOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHHME O0YYAIOUTUMHUCS POCCUICKON IpakIaHCKON UJICHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEICHUIO; HAINYNE

MOTHBAIlMM K OOy4YEeHHUIO;  IIeJICHANpPaBJICHHOE pPa3BUTHE BHYTPEHHUX

yOeXICHUN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IICHHOCTEH W HUCTOPUYECKUX TpaJulUid 0a30BOM HAyKH XUMUU;
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBAaThCS B CBOECH
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMM YCTaHOBKAMH, MPUCYLIUMH IIEJOCTHOU
CUCTEME XHMHYECKOro OOpa3oBaHMs; HaJW4YUe MPABOCO3HAHUS DKOJOTHUYECKOMN
KYJBbTYPBI U CTIOCOOHOCTU CTABUTh
eI U CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE PE3YyIbTAaThl OCBOEHHUS MpeAaMeTa «XHUMHS» JTOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIMTATEIBHON JIEITEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HUAealaMd POCCHUKMCKOTO TpakJaHCKOTo OOIeCTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMH U MPaBUJIAMU MTOBEICHUS, CTIOCOOCTBYIOIMMHU MTPOIIECCaM CaMOTIO3HAHUS,
CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYarOIIHXCA.

JInyHOCTHBIE pE3yJbTaThl OCBOCHHUS TMpeIMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JESITEIbHOCTH
OOyYaroIIMXCs M0 peau3alii MPUHSTHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS
0CO3HaHMsI O0YYAIOIIUMUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00s3aHHOCTEH,
YBaKEHUSI K 3aKOHY U IMPABOMOPSAJIKY; MPEACTABICHUS O COLUAIbHBIX HOpMax U
MpaBUJIaxX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;



TOTOBHOCTU K COBMECTHOW TBOPYECKOM JAESITETLHOCTHU MPU CO3JAaHUH YUSOHBIX
IPOEKTOB, PEIICHNN YUEOHBIX U I03HABATEIbHBIX 3a/1a4, BHINOJTHEHUN XUMHUUECKUX
HKCIIEPUMEHTOB; CIOCOOHOCTM MOHMMAaTh M IPUHUMATh MOTHUBBI, HaMEpPEHUS,
JIOTUKY U
apryMEHTHI IPYTUX MIPH aHAJM3€ PA3IUYHBIX BUIOB YICOHOH NIESITEIBHOCTH; 2)

NATPHOTHYECKOI0 BOCIIMTAHMSA

LEHHOCTHOT'O OTHOIIEHHS K UICTOPUYECKOMY M HAYYHOMY HaCIEIUI0
OTEYECTBEHHOM XUMHH; YBaXXEHMsI K MPOIIECCY TBOPUECTBA B O0JACTH TEOPUU U
MPaKTUYECKOI0 TPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, UTO TOCTUKEHUS HAYKHU €CTh
pe3ynpTaT  JUIMTENBHBIX  HAOMIOJACHHM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX
IIOMCKOB, ITOCTOSIHHOT'O TPyZAa YYEHBIX U IPAKTUKOB; HHTEPECA U IO3HABATEIBHBIX
MOTHBOB B IMOJIy4YEHUH M TOCIEAYIOUIEM aHaiu3e HMHPOPMalUU O NEPEIOBBIX
JOCTHXKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMMH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

HPABCTBEHHOI'O CO3HAHMUSA, 3TUYECKOTO MOBEACHUS;, CIOCOOHOCTH OLICHUBATh
CUTyalliH, CBSI3aHHBIE C XMMHYECKUMHU SIBICHUSIMH, U MPUHUMATH OCO3HAHHBIC
pellieHusi, OPUEHTHPYSCh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH;
TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MOCTYIKHA CBOMX TOBApHILEH C MO3ULHI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIKOB;

4) ¢hopMUPOBaAHNS KYJIbTYPHI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 370poBOoro U Oe3omacHOro oOpasza JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (U3HYECKOMY M
MICUXUYECKOMY 3JI0POBBIO; COOJNIO/IEHNs TIpaBUi 0O€30MacHOro O0OpalleHus ¢
BEII[ECTBAMHU B OBITY,

MIOBCEIHEBHOM JKU3HM U B TPYJOBOMN ACSITEIbHOCTH; TOHUMAHUS IIEHHOCTH TPaBUI

WHAMBHUIYAJIbHOTO U KOJUIEKTUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M JKU3HU JIOZCH;

OCO3HAHUS TIOCTIEACTBUN U HEMPUATHUS BPEIHBIX PUBBIYEK (YIIOTpeOIeHNUs
aJIKOTOJI5, HAPKOTHKOB, KYPEHHS);

5) TPy10BOT0 BOCIIUTAHHUSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOM
NeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JAPYTUX  BHJAX
JeSITEIbBHOCTH; YCTAHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKHUX 3a]a4
COLIMaJIbHON HAMpaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEepeca K MPaKTHUECKOMY U3YUYEHHIO POdEeCcCHil pa3IuyHOro poja, B TOM
qHCIie HA OCHOBE PUMEHEHUS MPEAMETHBIX 3HAHUN TI0 XUMHHU; YBXKCHUS K TPYAY,
JFOASIM TPYZa U pe3yJibTaTaM TPYIOBOH JIEATEIHHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY HHIUBUAYalTbHOW TpaeKTOpuu oOpazoBaHusi, Oynaymied mpodeccun u



pean3annuy COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 0OIIECTBA;
6) 3K0J10TrN4eCKOr0 BOCIIUTAHMSI
HKOJIOTUYECKH LEJIECO00PA3HOT0 OTHOLIEHUSI K IPUPOE, KaK UICTOUHUKY
CYLIECTBOBAHMS JKM3HM Ha 3emJie; IIOHMMaHHs TJOOATBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIEM, BIUSHUS
DKOHOMHYECKUX IMPOLECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpelbl;
OCO3HaHUsI HEOOXOANMMOCTH HCTIOIb30BAHUS TOCTIXKEHUN XUMUU IS
pelIeHUs BOIIPOCOB PALMOHAIIBHOTO IPUPOAOIIONB30BaHUS; aKTUBHOTO
HENIPUATUS JEUCTBUM, IPUHOCAIINX BpEIl OKpY:Karollew NPpUPOIHON
cpelie, yMEHHs! IPOTrHO3UPOBATHh HEOJIATOMPUATHBIE SKOJOTUYECKHE TTOCIEICTBUS
IPEANPUHUMAEMBIX IEUCTBUM U IIPEJOTBPALLATh UX; HAJIWYUS PA3BUTOrO
HKOJIOTUYECKOTO MBIIIJIEHUS, IKOJIOTMYECKOU KYJIbTYpBbI, OIbITa
NEATEIbHOCTH HKOJIOTUYECKON  HaNpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThHCSI UMU B ITIO3HABATEIILHOM, KOMMYHUKAaTUBHOW U COLIMAJIBHON
IPAaKTHKE, CIOCOOHOCTH " yYMEHUS aKTUBHO  IIPOTHUBOCTOSITH
UJEO0JIOTHH XeMo(poOuH;
7) UEHHOCTH HAYYHOI'0 IO3HAHMS:
c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKU M OOIECTBEHHOW MPAKTHKW; TOHMMAaHUS CleuupuKu
XUMUU KaK HayKH, OCO3HaHUA €€ poJu B GOPMHUPOBAHUH PALIMOHATIEHOTO HAYYHOTO
MBILUIEHUSI, CO3JaHUM 1IEJIOCTHOTO IMPEACTaBICHUS 00 OKpYXarolleM MHUpPE Kak O
€AVHCTBE NPHUPOABI M YEJIOBEKA, B MO3HAHWUU IPUPOIHBIX 3aKOHOMEPHOCTEN H
pelieHny npooJieM COXpaHeHHs! MPUPOJIHOTO PAaBHOBECHS; YOSKIEHHOCTH B 0COO0OM
3HAYMMOCTHU XMUMHH 711 COBPEMEHHOM
LMBHJIM3ALMN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH 1 BaXKHOW POJIU B CO3JaHUU
HOBOM 0a3bl MaTepUalbHOW KYJIbTYpbl, pEIIEHUH TJI00aJbHBIX MpoOJIeM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, YHEPIETUUECKOM, NMUILEBON U
HKOJIOTUYECKON ©0€30MacHOCTH, B Pa3BUTHH MEAMLIMHBI, O0ECIIEUEHUH YCIOBHI
YCIIEITHOTO TPY/Ja U SKOJIOTMYECKHU KOM(OPTHOM MKU3HU KaXI0T0 4jieHa 00I1ecTBa;
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTU: MOHMMAHMS CYIIHOCTH METOJIOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIIOIb30BaTh MOJy4aeMble
3HaHUS 71 aHAJIN3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpPa U POUCXOASIINX
B HEM U3MEHEHUH, yMEeHHUsI JieflaTh 000CHOBaHHbBIE 3aKIIOYEHHS HA OCHOBE HAYyUHBIX
(aKkTOB M MMEIOLIMXCS JIaHHBIX C LEJNbI0 MOJYyYEHUs] JOCTOBEPHBIX BBIBOJOB;
CIIOCOOHOCTH CAMOCTOSITEIBHO UCTIOIB30BATh XUMUYECKUE 3HAHUS JIJIs1
peleHust mpoOJieM B pealibHbIX KU3HEHHBIX CUTYAIUsIX; HHTepeca
K MO3HAHUIO U UCCIEA0BATEIBCKON NESTENBHOCTH;



TOTOBHOCTH ¥  CIOCOOHOCTH K  HENPEepPhIBHOMY OOpa30BaHUIO W
caMoO0Opa30BaHUI0, K AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHMHA [0 XHMHHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MMOTPEOHOCTSIMHU; UHTEpeca K 0COOCHHOCTSIM Tpya B
pasnu4HBIX cdepax mpodecCHoHATEHON
JCSITETILHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpenMeTHbie pe3yJibTaThl OCBOCHHUSI YUEOHOro mpeamera «XHUMHs» Ha
YPOBHE CpeaHero o0I11ero 00pa3oBaHus BKIIOUYAIOT:

3HAYNMBbIC TUISE hopmMupoBaHUS MHPOBO33PEHUS oOydJarommxcs
MEXIMCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHBIE MOHSATHS, OTPAXKAIOIIUE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U cOerudUKy METOAOB IO3HAHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, sIBJICHUE,
MPOIIECC, CUCTeMa, HayYHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HUCCIeIOoBaHUE, HAOMIOJACHUE, H3MEPEHHUE, JKCICPUMEHT U Apyrue);
YHUBEpCAJIbHBIC Yy4YeOHBbIC JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
peryJSTUBHBIC), 0OecrieunBaronie GopMupoBanre GyHKIIMOHAIBHON IPaMOTHOCTH
1 COITMAJIbHON KOMIIETEHIIUU 00YYarOITUXCS;

CIIOCOOHOCTH 00yYaroIMXCcs HCITOJIb30BaTh OCBOCHHEBIC
MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC yueOHbIC
JICCTBYS B IO3HABATEIbHON U COLMAIILHOU MTPAKTHKE.

MertanpenMeTHbIe pe3yJabTaThl OTPAXAlOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMU
AeHCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JeCTBUSI:

CaMOCTOSITETbHO  (opMynupoBaTb W aKTyallu3UpoBaTh  MOpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;, ONPEACIATH I ACATEIBHOCTH, 3ajJiaBas
rapaMeTpbl U KpUTEPUHU HUX
JIOCTUKEHHUSI, COOTHOCUTh PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU IEIISIMU;
HCTOJIB30BaTh IIPU OCBOCHUM 3HAHUHN MIPUEMBI JIOTUUYECKOTO MBIIUICHUS — BBIACISATh
XapaKTepHbIC TPU3HAKH MOHSITUN U yCTAaHABIUBATh UX B3aUMOCBSI3b, UCIOJIb30BAThH
COOTBETCTBYIOIIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHMS ¥l KPUTEPHUH JUIS KJIacCH(UKAITUN BEIIECTB U
XUMHUUYECKUX PEaKlMii; yCTaHaBIMBAaTh MPUYUHHO-CJIEJACTBEHHBIC CBSI3H MEXKIY
WU3y4yaeMbIMHU SIBICHUSIMU; CTPOUTH JIOTUYECKHE PACCYXKJIECHUS (UHIYKTHUBHBIC,
JNETyKTUBHBIE, IO AHAJIOTMH), BBISBISITH 3aKOHOMEPHOCTM M MPOTHUBOPEUUS B



paccMaTpUBAEMBIX SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHHUS; TPUMEHSTh
B MpoOIlecCe TMO3HAHUSA, HCIOJNB3yeMble B XHMHU CHMBOJHYECKHE (3HAKOBBIC)
MOJIeTH, TPeoOpa3oBBIBATh MOJCIBHBIC TMPEACTABICHUS — XUMHUYECKHHA 3HaK
(cuMBOI) BNIEMEHTa, XUMUYeckas (hopMmyiia, ypaBHEHHE XUMUYECKOU peakIuy — PU
pelieHNr Y4YeOHBIX TIMO3HABAaTEIBHBIX M TMPAKTHYECKUX 3a7a4, MPUMEHATH
Ha3BaHHBIC MOJICIBHBIC TPECTABICHUS TSI BBISIBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUYCCKHUX PEAKITHH.

2) 6a30BbIe HCCIIET0BATEIbCKHE e CTBHSI:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOT'O TO3HAHMSI BEIIECTB U XUMUYECKUX
peakuuii; QopMmynmmpoBaTh TENM W 3aJa4d  MCCIEIOBAaHUSA, HCIIOJIb30BATh
IOCTaBJICHHBIE M CaMOCTOSATEIBHO C(HOPMYJIUPOBAHHBIE BOIPOCHI B KAauecTBE
WHCTPYMEHTA TIO3HAHWUSI M OCHOBBHI JUIsi ()OPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE
MPABIJIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUH; BIAJCTh HABBIKAMU CAMOCTOSTEIIBHOTO
IUTAHUPOBAHUS M TPOBEJICHUSI YUCHHUUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBAThH
yMEHMsI HaOJIt0JIaTh 3a XOJOM IpOLEcca, CaMOCTOSITEIbHO MPOrHO3UPOBATh €ro
pe3ynbpTaT, GopMyIUpoBaTh 000OIIEHUS U BBIBOJBI OTHOCUTEIHHO TIOCTOBEPHOCTH
pe3yabTaTOB MCCIEAOBAHUSA, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJEIAHHOU
pabote; mpuOOpeTaTh OMNBIT YYEHMUYECKOH HCCIIEN0BATEIbCKOM U MPOEKTHOU
JESITEIIBHOCTH, IPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOUCKY
METOJIOB pEIIECHUS TPAKTHUECKUX 3a]a4, MNPUMEHEHHIO pPAa3JIUYHBIX METOJOB
TIO3HAHMSL.

3) pa6oTa ¢ uHpopmaueii:

OpPUEHTUPOBATHCS B Pa3IMYHBIX UICTOYHUKAX WH(DOpMAaIuu (HayqHO-
NOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CHpPaBOYHBIC IOCOOUS,
pecypcbl MHTepHETa), aHamM3upOBaTh MHPOPMAIIUIO PA3JIUYHBIX BUIOB U (Hopm
MpPEICTaBIICHNUS, KPUTUYECKH OLIEHUBATH eé JIOCTOBEPHOCTb u
HEMPOTHUBOPEUHBOCTD;

bopMyIMpOBaTh 3aNPOCHl U MPUMEHATHh PA3IMYHBIE METOABI MPH TIOUCKE U
orObope wuHpOpMAIMK, HEOOXOAMMOW IS BBINIOJHEHUS Y4YeOHBIX 3ajad
ONpenenEéHHOr0 THIMA;, MPHOOPETaTh OMBIT WCIONB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTM M PaA3IMYHBIX TMOMCKOBBIX CHUCTEM; CaMOCTOSATEIbHO BHIOMPATH
onTUMalibHyt0  (opmy mpencrtaBieHuss uHbopmaruu  (cxembl, Tpadukw,
JTUarpaMMbl, TaONWIBI, PUCYHKH W APYTHE), UCIOJB30BaTh HAYYHBIM S3BIK B
KauecTBe CpeAcTBa NpH paboTe ¢ XUMHUYECKON HHGOpMalMel: NpPUMEHSThH
MeXIpeaMeTHbIe ((PU3nUecKre 1 MaTeMaTHIECKHEe) 3HAKH M CUMBOJIBI, (JOPMYIIHI,
ab0peBHaTypbl, HOMEHKIATYpy; HCIOJIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA



HaTJISTHOCTH.
OBjaieHUe YHHBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:
3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMbI B XOJE IAUAJIOTa H/WIN

JTUCKYCCHM,  BBICKAa3bIBaTh  WJaEH, (DOPMYIMpPOBATH CBOM  IPEAJIOKEHUS

OTHOCHTEIIFHO BBITIONHEHUS TPEUIOKCHHON 3a]]au; BBICTYIIATh C TpE3CHTaIueiH

pPE3YNBTATOB MMO3HABATEIHLHOU NEATEITLHOCTH, MOTYYEHHBIX CAMOCTOSTEIHHO WITH

COBMECTHO CO CBEPCTHHKAMHU IIPU BBHITIOJIHCHHH XHWMHYECKOTO JKCIIEPUMEHTA,

NPAKTHYECKOH paboThl IO HCCIEAOBAaHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,

peanm3anu  y4eOHOTO TPOEKTa U (POPMYITUPOBATH BBIBOABI IO peE3yIbTaTaM

MIPOBENEHHBIX MCCIICIOBAHUH ITyTEM COTIIACOBAHUS TIO3UITUH B X0J1e 00CYKACHUS 1

oOMeHa MHEHUSIMU.

Ogi1ajieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBJIATH CBOKO ITO3HABATEIbHYIO
NESTENIbHOCTD, ONpeaessass €€ Lenu W 3aJaud, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh IpEAJaraeMblil ajJropuT™M JEUCTBUN IpHU
BBINIOJIHEHUH YYEOHBIX U HCCIENOBAaTEIbCKUX 3a/Jad, BbIOMpaTh HamOoJee
3¢ (eKTUBHBIN cnoco0 HMX pelmeHus C Y4YETOM IMOJTYYEHHUS HOBBIX 3HAHUU O
BEUIECTBAX W XUMHUYECKHX pEaKUusAX; OCYIIECTBISATh CaMOKOHTPOJb CBOEH
JIESITEIbBHOCTH Ha OCHOBE CaMOaHajIn3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckas XUMUDY
OTpaXkaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIU XUMHH B TTIO3HAHUU SIBJICHUHN MPUPO/IBI,
B (OPMHUPOBAHWUU MBIIUICHUS W KYyJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOUMOM IS pelieHUsT MPAKTHYSCKUX 3a7ad M SKOJIOTHUCCKH
00OCHOBAaHHOTO OTHOIICHHS K CBOEMY 370POBBIO M MPHUPOJHON Cpele; BiaJeHHe
CUCTEMOM XMMHUYECKUX 3HAHHM, KOTOpas BKIIOUYACT: OCHOBOIOJIATAIONINE TTOHATUS
(XMMHYECKHI JJIEMEHT, aToOM, OJJICKTPOHHAs OO0O0JIOYKAa aroMa, MOJIeKYJa,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, XWMHUYECKasl CBs3b, CTPYKTypHas
dbopmyna (pa3BEépHyTass U COKpall€HHAs), MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, YTIEPOIHBIN CKeneT, (yHKIHMOHAIbHAS TPYyIIa, pajuKal, H30MEpHs,
MU30MEphl, TOMOJIOTUYECKHN psii, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOJ U



a30TCOAEPXKAIINE COCIUHEHUS, MOHOMEp, TOJHUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPHUM W 3aKOHbI (TEOPHUsS CTPOCHUS
opranndeckux BemiecTB A. M. bytnepoBa, 3aKkoH coxpaHEHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUI S3bIK XUMHH; MHUPOBO33PECHUECKHE 3HAHUS,
JeXaluye B OCHOBE IOHUMAHMUS MPUUYMHHOCTH U CUCTEMHOCTH XHUMHYECKUX
SBJICHUM, (AKTOJOTMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJIb30BAHUU BAXKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY H
MPAKTUYECKON EATEILHOCTH YeNIOBEKa; C(HOPMHUPOBAHHOCTh YMEHUU BBISIBIISTH
XapakTepHbIC MPU3HAKU MOHITUH, YCTaHABIMBATh UX B3aUMOCBSI3b, UCMHOJb30BAThH
COOTBETCTBYIOIIUE TOHSTHS MPHU OMUCAHUU COCTaBa, CTPOCHUSI U IMPEBpAIICHUI
OpraHUYECKUX  COCAMHEHWH; CPOPMUPOBAHHOCTH YMEHUW  HMCIOJIb30BATh
XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaléHHON) (POpMya OpraHMYECKHX BEIIECTB M YpPaBHEHUI
XUMUYECKUX PEAKLNM, U3rOTABIMBATh MOJEINW MOJIEKYJ OPTaHHMYECKHX BEIIECTB
I WUIIOCTPAMM  UX XMMHYECKOTO M IPOCTPAHCTBEHHOTO  CTPOECHUS,
c(hOpMUPOBAHHOCTh YMEHHUM yCTAHABIMBATH MPUHAIJICHKHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB [0 HUX COCTaBy M CTPOCHUIO K OINpeaeIEHHOMY
KJIACCy/Tpynne COeauHEHUN (YIJIEBOJIOPOJbI, KHCIOPOJ | a30TCOIECpKalue
COCJIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCIUHEHUs), JaBaTh UM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a takke OpUBOAUTH TPUBUAILHBIC
HA3BaHUSl OTACNIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOIMWIIEH, alleTUJIeH,
ATWJICHTJINKOMb, TIUIEPUH, (PeHOm, dopManbaerui, aneraiblerull, MypaBbHHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEapUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, KpaxMall, HeJITI0J103a, TJIUILHH); ChOPMUPOBAHHOCTh YMEHUS ONPECTATh
BHJIbI XUMUYECKOU CBSI3U B
OpPraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
oprannveckux Bemiects A. M. BytnepoBa s 00ObsICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHS MAcChl BEILIECTB;
chOpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (PUBHUECKHUE U
XMMHUYECKHME CBOMCTBA THUIHMYHBIX MPEJICTABUTEIEH PpPAa3NUYHBIX  KJIACCOB
OpraHUYeCKuX BellecTB (MeTaH, dTaH, TUJICH, IPOIMWIICH, alleTUIIeH, OyTaaueH-1,3,
MeTwiOyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TaHOJ, ATHJICHTJIMKOJIb, TIIUIEPUH, (DEHOI,
aneTanbJeruj, MypaBblHasi U YKCYCHasi KUCIIOThI, TJIFOKO3a, KpaxMall, [eJUII0I03a,
aMUHOYKCYCHAsl KHCJIOTa), WUTIOCTPUPOBATh T'€HETUUYECKYIO CBA3b MEXKIYy HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XMMHYECKMX pPEaKIUid C UCIOJIb30BaHUEM
CTPYKTYPHBIX (hopMyIT; chOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOUYHUKH
YTIEBOJAOPOMAHOTO ChIpbst (He)Th, TPUPOIHBIA Ta3, Yrojib), CHOCOOBI HUX



nepepaboTKh W MPAKTHUYECKOE TMPUMEHEHHE TMPOJIYKTOB  MEpepadOTKH;
c(OpMUPOBAHHOCTh YMEHUW POBOUTH BBIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTA PEaKLUU IO
U3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX BEUIECTB WIIU
NPOAYKTOB peakiuu); ChOPMUPOBAHHOCTh YMEHUHN BIaJE€Th CUCTEMOW 3HAHUI 00
OCHOBHBIX METOJIaX HAy4YHOI'O IO3HAHMSI, UCIOJIB3YEMBIX B XUMHUHU IIPU U3yYCHHUH
BEUIECTB U XHMMUECKUX SIBICHUU (HAOIIOAEHHE, H3MEpPEHHE, HKCIEPHUMEHT,
MOJICJIMPOBAHUE), MCIOJIb30BATh CHCTEMHBIE XUMUYECKHE 3HAHUS ISl TIPUHITHUS
pPELICHUI B KOHKPETHBIX U3HEHHBIX CUTYyallUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX
IPUMEHEHUEM; COPMUPOBAHHOCTh YMEHMH COOIIOAATh MpaBWIa IOJb30BaHUS
XMMHUYECKON mocynoil u 1abopaTopHbIM O0OpYyJOBaHHEM, a TaKXKe IpaBuia
oOpalieHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OMBITOB; C(OOPMUPOBAHHOCTh YMEHHI MJIaHUPOBATH U
BBITNOJIHATh XUMUYECKHUI 3KCTIEPUMEHT (IIPEBPALLICHUS] OPraHUYECKUX BELIECTB MPU
HarpeBaHuM, IOJYy4YCHUE STWICHA U U3YUYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIUU
OpraHUYECKUX BEILIECTB, JeHATypalus OEJIKOB MPU HArPEBaHUHU, LIBETHBIE PEAKIINU
OEJIKOB) B COOTBETCTBUHU C MPaBUJIAMU TEXHHKU O€30MacCHOCTH MPU OOpaIIEHUH C
BEUIECTBAMH U J1a0OpAaTOPHBIM OOOPYJOBaHUEM, IMPEACTABIATh PE3YJbTATHI
XMMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3aliCH YpPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii W (GOpMyIHMpPOBATH BBIBOJABI HA OCHOBE J3THUX pE3YJIbTaTOB;
C(OPMUPOBAHHOCTh ~ YMEHUM  KPUTHUECKM  AHAJU3UPOBATH  XUMHUYECKYIO
uHpOpMAIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOii
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUM  COOJIOaTh  TIpaBUjia  AKOJOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUA B OBITY M TPYIOBOW JAESITEIBHOCTH B ILEJSAX
COXpPAaHEHMsS CBOErO 3J0POBbSI U OKPYKAIOIIEW NPUPOJHOM Cpenpl, OCO3HABATH
ONAaCHOCTh BO3JIECUCTBHS Ha >KUBBIE OPTraHU3MBl ONPENEIEHHBIX OPTaHUYECKUX
BelEeCTB, MoHUMas cMmbich nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBUIEHUS W NPENOTBPALICHUS HMX BpPEIHOTO BO3JAEHCTBHS Ha OPraHu3M
YelioBeKa; JJIsi OOy4aroluxcs C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 30POBbS:
YMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEILECTB
U XMMHMYECKUX SIBJICHWI; JIJISl CJEMbIX U CIa00BUASIIMX OOyYaIOIIUXCS: YMEHHUE
UCIIOJIb30BaTh pelbePHO-TOUEUHYIO cucteMy oOo3HadeHuit JI. bpaiins mis 3anucu
XUMHUUYECKUX (HOpMYIIL.

11 KJIACC



[IpenmeTHBIe pe3ynbTaThl OCBOCHUS Kypca «OOmmas W HEOpraHWYecKas
XUMUSD» OTPaKaroT:

cOPMHPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XUMUHU B TIO3HAHUY SIBJICHUI TIPUPOIBI,
B (OpPMHUPOBAHMU MBIIUICHUS W KYJbTYpbl JHUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOUMOM JIsl pelIeHusl MPAKTUUECKUX 3a7ad M IKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 370pPOBBIO W MPHPOIHOU CpPENE; BIIAJICHUE
CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE TTOHATHS
(XMMHUYECKUH 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JIeKTPOHHBIC OPOMTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BAJIECHTHOCTD, 3JIEKTPOOTPUILIATEILHOCTD,
CTEINICHb OKHWCIICHUS, XUMHYECKasi CBSI3b (KOBaJECHTHAs, NOHHAs, METAJJIMYecKas,
BOJIOPOJIHAS ), KPUCTAIITMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX PEakivii, pacTBop,
AIEKTPOJIUTHI, HEANEKTPOJIUTHI, SJIEKTPOJUTUYECKAS AUCCOIMALNS, OKHCIHTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEaKIMH, XUMHUYECKOE DPaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHUS DJIEKTPOJUTUUECKON TUCCOIMUALINM, TEPUOIUYECKUN
3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
MpEeBpallleHus] DHEPrUM MpPU  XUMUYECKUX  PEaKIHUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHMMAHUS  MPUYMHHOCTM M CHUCTEMHOCTH  XHUMHUYECKUX  SBJICHUH,
(haKTOJIOTHYECKHE CBEICHUS O CBOMCTBAx, COCTaBe, MOJYYEHUH U Oe30MacHOM
WCIIOJIb30BAaHUU BAXXKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
JEATEeIIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISITh XapaKTEPHbIE TNPU3HAKW TOHATHM,
YCTaHaBJIMBAaTh UX B3aWMOCBSI3b, MUCIOJIB30BATH COOTBETCTBYIOIINE MOHITHUS MPHU
OMKMCAHUKM HEOPTaHUYECKHX BEIIECTB W WX MpEeBpalieHuil; chOpMHUPOBAHHOCTH
YMEHUM UCIHOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJISI COCTaBJieHUS (HOpMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIUNA, CUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblE Ha3BaHUSA OTIEIBHBIX HEOPTraHUYECKUX BEIIECTB
(yrapHblii Ta3, YrIeKHCIbIN ra3, aMMUaK, ramiéHas U3BeCTb, HeraméHas W3BECTb,
NUThEBAsE COJIa, MUPUT U Jpyrue); cHOPMUPOBAHHOCTH YMEHUU OINpEesiTh
BAJICHTHOCTh U CTEMEHb OKHUCJICHUS XUMHYECKHX OJJIEMEHTOB B COCIMHEHHUSX
pa3IMYHOTO  COCTaBa, BHUJ XHUMHUYECKOW CBSI3UM  (KOBaJ€HTHas, HWOHHAsi,
MeTaJJIMYecKasi, BOJAOPOAHAsA) B COCIMHEHUSX, TUIl KPHUCTAJUIMUECKON pPEIIETKU
KOHKPETHOTO BeIIeCTBA (aTOMHas, MOJEKYJspHas, HOHHAs, METaUIMYecKas),
XapakTep cpeibl B BOAHBIX PACTBOpPaX HEOPTraHUUECKUX COCTUHEHUMN;

chOpMHPOBAHHOCTh YMEHHUM yCTaHaBIIMBATh MPUHAJJIEKHOCTh
HEOPTaHUYECKUX BEIIECTB IO HMX COCTaBYy K OMNPEACIIEHHOMY KJacCy/Tpymie
COeIMHEHUN (MPOCThIE BEIIECTBA — METAIBI U HEMETAJLIbl, OKCHUJIbI, OCHOBAHMUS,



KHUCTIOThI, aM(OTepHble TUAPOKCUABI, COJH); CHOPMHUPOBAHHOCTh YMEHUU
PacCKpbIBaTh CMBICII IEPUOIUYECKOTO 3aKoHa /.
W. MeHneneeBa U 1IEMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TPOTHOCTHYECKYI0 (PyHKIMH; C(HOPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh
JIEKTPOHHOE CTPOEHHME aTOMOB XHMHYECKMX JJEMEHTOB 1—4 nepuonos
IIepuonnueckoit cucrteMsl XuMuueckux eMeHToB JI. . MenneneeBa, ucnonb3ys
MOHSTHUSA «S-, P-, dIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX JJIEMEHTOB U X COCINHEHUH 10
neprojaM u rpynnam Ilepuoanyeckoi CUCTEMBI XUMUYECKHX AIeMeHTOB /1. M.
MenneneeBa; cpopMHUpOBAaHHOCTh YMEHUHN XapaKTepU30BaTh (OMHUCHIBATH) 00OIIME
XMMHAYECKME CBOMCTBA HEOPraHMYECKMX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOW CBSI3M MEXKIYy HEOPraHWYECKUMU
BEILIECTBAMU C IIOMOLIBIO YPABHEHHUNM COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKLIMM;
c(OPMHPOBAHHOCTh YMEHHUS KIACCU(ULIHUPOBATH XUMHUYECKHE pPEAKUUU IO
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTABY PEArupyrolIuX BEIIECTB, TEIJIOBOMY
3p¢deKTy peakuuu, U3MEHEHHIO CTENEHEH OKUCIEHMs AJIEMEHTOB, 0OpaTUMOCTH
peakuuy, Yy4YacTHIO KaTalu3aropa); CPOpPMUPOBAHHOCTb YMEHUU COCTaBIAThH
YPaBHEHMS PEAKIMUN DPA3JIMYHBIX THUIIOB, IIOJHBIE M COKPAIIEHHBIC YPAaBHEHUS
peakuuii FOHHOTrO OOMEHA, YYUTHIBasK YCIOBHUS, IPHU KOTOPBIX 3TH PEAKIUU UAYT 10
KOHIIQ,;
c(OpPMUPOBAHHOCTb YMEHHMU IIPOBOJMTHL DPEAKLMH, IOATBEPXKAAIOLINE
KAUYECTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACTIO3HABATH
OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB; CPOPMUPOBAHHOCTh YMEHUU pacKpbIBaTh CYIIHOCTb
OKHCIIUTEJIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM COCTABJIECHHUS JIEKTPOHHOrO OanaHca
TUX peaKLHil; CPOPMUPOBAHHOCTh YMEHHUI OOBICHITH 3aBUCUMOCTb CKOPOCTH
XMMHUYECKOHN peakliiy OT pa3InyHbIX (DAaKTOPOB; XapaKTep CMEUICHHSI XUMHUUECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHelIHero Boznaevctus (mpunuun Jle Ilarense);
c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh XUMUUYECKHE MPOIIECCHI, JIEKAINUE B
OCHOBE IIPOMBIIIJICHHOIO IIOJy4YEHUS CEPHOM KHCIIOTHI, aMMHAKa, a TaKKe
c(OPMUPOBAHHOCTh MPEACTABICHUI 00 OOIMX HAy4YHBIX MPUHIMUNAX U
HKOJIOTHYECKUX TMpoOJieMax XUMHUYECKOTO MPOU3BOJACTBA; CHOPMHPOBAHHOCTH
YMEHHUM NPOBOJIWUTH BBIYMCIEHUSA C HCIIOIB30BAHUEM IIOHATHS «MaccoBast IOJI
BEIIECTBAa B paCTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX PEAKIIMSIX,
MaccChl BeIlleCTBa WM 00bEMA Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcce
I 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEILECTB, TEIIOBOTO 3(deKTa
pEaKkIMyM Ha OCHOBE 3aKOHOB COXPAHEHHWs MacChl BEUIECTB, IIPEBPALLECHUS H



COXpaHEHUs JHEpPruu; CPOPMUPOBAHHOCTH YMEHHH COONIOAaTh  TpaBUiIa
MOJIb30BAHUSI XUMHUYECKON MOCyA0i U JabopaTOpHBIM O0OpYAOBaHHEM, a TaKXKe
npaBuia OOpalleHusi C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUAMH IO
BBHITIOJTHCHUIO J1a00PATOPHBIX XUMUYECKHX OIBITOB; CHOPMHUPOBAHHOCTh YMEHUI
IJIAHUPOBATh M BBIMNOIHATh XUMUYECKUN IKCIEPUMEHT (pa3yioKEHUE MEPOKCUIa
BOJIOPOJIa B IPUCYTCTBUU KATAIM3aTOPa, ONPEACICHUE CPENIbl pACTBOPOB BEILIECTB
C TMOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, BIMSHUE Pa3IUYHBIX (PAKTOpOB Ha
CKOPOCTh XUMHYECKOM pEaKlUHh, peaKluh HOHHOTO OOMEHa, KauyeCTBEHHBIC
peaknuu Ha cysbdaT-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHNE
OKCIIEPUMEHTAJIBHBIX 3afad 1o Temam «Metamwtey u  «Hemeramne») B
COOTBETCTBHH C MPABUIIAMH TEXHUKHU 0€30MaCHOCTH MPHU OOpAIlIEHUH C BEIIECTBAMU
U J1abopaTOpHBIM O0OpPYJIOBAaHHUEM, IMPEACTABIATh PE3YIbTAThl XUMHUUYECKOTO
AKCIEpUMEHTa B (oOpMe 3alucCh YpPaBHEHUN COOTBETCTBYIOIIMX pEaKIuid U
dbopMyIMpoBaTh BBIBOJABI HA OCHOBE ATHX PE3yJbTAaTOB; CHOPMHPOBAHHOCTH
YMEHUN KPUTHUYECKH aHAJTU3UPOBATH XUMUYECKYIO0 MH(MOPMAIINIO, MTOTy4aeMyIo U3
Pa3HBIX UCTOYHUKOB (Cpe/ICTBA MACCOBOM KOMMYHUKAIUU, IHTEpHET U JpYyTUX);
chOpPMHPOBAHHOCTh ~ yMEHUH  CcOONIOJaTh  MpaBuja  IKOJIOTHYECKHU
1[E€JI€CO00Pa3HOr0 TMOBENCHUS B OBITY W TPYAOBOWM JEATEIBHOCTH B LEJAX
COXPAHEHHSI CBOETO 3/I0POBbSl M OKPYXKAIOIIEW NPUPOJAHOM CpeIbl, OCO3HABATH
OMaCHOCTh BO3/ICHCTBUS Ha KMBBIC OPraHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cvpicnt Tokazarens [IJIK, mosicHaTe Ha mnpuMepax cCHocoObl YMEHBIICHHUS H
NpEJOTBPAIlCHUsI WX BPEAHOTO BO3JICWCTBUS Ha OpPraHu3M YEJIOBEKa; s
00y4Yaromuxcsi ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBBS: YMEHUE MPUMEHSTh
3HaHUs 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHWS BEIIECTB U XUMHYECKUX
SIBJICHUI;, JUIsI CIICTIBIX U CIA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HMCIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3amucu XMMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
No 1/ HaumeHoBaHue pa3iesioB U TeM (ungpossie)
e n/m
nporpamMmal Beero Konrpoabubie | Ilpakruueckue obpasoBaTeibHbIE
padoThI padoThI pecypeel
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3 PILL
M. bytneposa
Hroro o pasneny 3
Paznea 2. Yraesogopoasl
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 P3LU
HenpenenbHble yriieBogOpPOIbL: aJIKEHBI,
2.2 6 1 P3LU
aJIKaINEHBbI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2 P3LU
[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U
2.4 3 1 P3LU
uX nepepadoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3 P3LW




Anpaerunpl. KapOOHOBBIE KUCITOTHI.

3.2 Crnoxuble 3¢upbl [ PaU
3.3 VrieBoasl 3 PoLW
Uroro mo pazneny 13
Paznen 4. A3orconep:kaiiye opraHuuecKue coeTuHeHusI
4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 PaL
Utoro no pazneny 3
Paszgea S. BbicokoMoJIeKyJIsIpHbIE COeIUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 PaLU
Hroro no paszneny 2
OBIIEE KOJMYECTBO YACOB IO TIPOTPAMME 34 PoLl




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Kouun4yecTBo yacos JJIeKTPOHHBIE
ugposbie
Ne T Hara umpp
eMa ypoka
n/n yp KonTpoabHubie | IIpakTHYecKHe | u3y4yeHus oGpasoBare/bHble
Bcero pecypchl
padoThI padoThI
1 [IpenmeTt opranuyeckoil XuMuu, e€ i
PaLWW
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE d
Teopus ctpoeHHst OpraHM4YECKUX
2 coequHenunit A. M. Bytneposa, eé 1 PILL
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
opraHuueckux semects. Homenkiatypa
3 (cucTemaruyeckasl) U TPUBHUAJIbHbIE 1 PaW
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, i
o Pl
TOMOJIOTMUYECKUH PSJL 3
5 Meran u 3TaH — npocTenire 1
Pl
MIPEICTaBUTENH aJIKaHOB d
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 P3LL
. OTuUieH U NPONWIEH — NpocTeiine 1
Pl
IIPEICTAaBUTENN aJTKEHOB d
[Ipaktuueckass pabora Ne 1. «llomyuenue
8 1 1 P3LU

OTUJICHA U U3YYCHUEC €TI0 CBOMCTB»




Aunkanuensl. byranuen-1,3 u

9 Metunoyranuen-1,3. [lonyuenue PILL
CUHTETUUYECKOTO KayuyyKa U pEe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKUH psill. ALETUIIEH — PILL
MPOCTEUIIINIA MPEJICTABUTEIb AIKHHOB
1 Brluncnenus no ypaBHEHHIO XUMHYECKOU
PaLWW
peakuuu
19 ApeHbl: 6eH301 U TOIy0J. TOKCUYHOCTh
apeHOB PILL
13 ['eneTnyeckas  CBS3b  YIVIEBOJOPOJIOB,
PaLW
IIPUHAUIEKANIMX K Pa3IMYHbIM KJlaccaM d
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 NPUPOIHBIN ra3 U MOMyTHBIE HEPTIHBIE PILL
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE PILL
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu
KonrtponsHas pabota no pazaeny
16 Pl
«YTIIeBOIOPOABD)
17 [IpenenbHble  OIHOATOMHBIE  CIUPTBHI:
w
MeTaHoJ U 3TaHoj. BogoponHas cBs3b P3
MHoOroaToMHbI€ CIUPTHI: STUIICHTITUKOIIb U
18 PoLW

TJIMLEPHUH




@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE

19 Y XUMUYECKUE CBOWCTBA, IPUMEHEHUE PoLl
20 Anpreruasl: GopManbIeTHa U
aneTanpaerull. AleToH PIL
’1 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAas U YKCYCHas PIW
22 [Tpaktuueckas padora Ne 2. «CBoiicTBa PO
pacTBOpa YKCYCHOM KHCIOTBI»
CreaprHOBas U OJIEMHOBAsI KUCIOTBI, KaK
23 MPEJICTAaBUTENN BBICIINX KapOOHOBBIX PILL
KHCJIOT
” Mpbuia Kak coJiy BbICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiiCTBIE P3LL
CrnoxHble 3(hUpbl KaKk TPOU3BOIHBIE
25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX PILL
3¢upoB
2% Kupsl: runponus, npuMeHeHue,
Ouosornyeckas posb KHPOB PILL
VYrieBoibl: coCcTaB, KiacCU(pUKAITHSI.
27 Baknenmue nmpencTaBuTeNN: IIIIOKO34, PILL
bpykTo3a, caxaposa
Kpaxmai u nemirono3a kak npupoHbie
28 PoLWW

MMOJINMEPbI




KonTponbhas pabota no paszueny

29 «Kucnopoacoaepxaiine opraHHuecKue 1 P3LL
COETUHEHUS

30 AMUHBL: METWJIAMUAH U aHWINH 1 PO
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIS

31 OpPTraHUYECKHUE COSAMHEHUS, X 1 PILL
ouoJsiornyeckoe 3HaueHue. [lernruasl
benku kak npupoaHbIe

32 1 P3LU
BBICOKOMOJICKYJISIPHBIE COSMHCHHSI
OCHOBHBIE [IOHSTUSA XUMHUU

33 o 1 PaLU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OCHOBHBIE METOBLI CHHTE3A 1 PaLWW
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[TnacTMaccel, Kayayku, BOJIOKHA

OBILIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O TPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

1. Xumusa. 10 kmacc : yue6. mist o61ieoOpa3oBaT. OpraHu3anuii : 0a30BbIN
ypoBeHb / I'.E. Pymsutuc, ®@.I'. ®enpaman. — 8-e uza. ucnp. — M. :
[Ipocsemenne, 2021. — 224 c. : u.

2. Xumus : 10-i1 knacc : 6a30Bbli ypoBeHb : yueOHuk / O.C. 'abpuensn, N.I'.

OctpoymoB, C.A. CnagkoB. — 5-¢ uzl., crep. — Mocksa : [Ipocsenienue,

2023. - 128 c. : ui.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POII



