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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro oOmero oo0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oO0pa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMbl, |
OCHOBHBIX ToNokeHni «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosioxkeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alUy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH I1IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeloBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanmusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEJIHETO 00IIero oOpa3oBaHUs CPEJCTBAMU Y4EOHOTO
npeaMera «XUMHsSD», COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XUMHU C YY4ETOM CHenuuPuKd HayKd XUMUW, €€ 3HAUYCHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1ened MW MPUHLNIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHKE PALIMOHAIBHOIO HAYYHOT'O MBIILJIECHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUUYMa, MPOJOHKCHHS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBIAIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CHCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYCHUH
npeaMera 00ecrnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajsa U 0O0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAaHUM HA  ONpeAesEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
OpecTaBlIeHUd O cTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4ecKod XUMHM II0Jy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIacCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan ¢ (HaKTOJIOTMYECKHUE CBEJIEHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) O00yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,



riy0ke TOHATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMIX, UX CYILIHOCTH U
3aKOHOMEPHOCTSX IIpoTeKaHus nomnosHsgercss B Kypcax 10 um 11 xmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBAIOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHsSI K IIPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HH(POPMALMIO U
IPUMEHATh €€ JUI1 IIONOJIHEHUs 3HAaHWM, pEUNICHUS HHTEIUIEKTYalbHbIX |
HKCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 33/1a4.B 1enom conepkanue yd4eOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrEe y OOy4YalOIIMXCd MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAHHUS
bunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJIEHUH IIyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMHM U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELUIEHUU 3KOJOTHMUECKUX Ipodiiem, a
Takke MpodieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OOy4YaromMxcss MPUHATbIE MNPOrpaMMOM MO XUMHUHM TMOJXOJbl K OIPEIAEICHHUIO
COllep)KaHUsl M TOCTPOEHUS TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBaHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3iIMuYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a Hu
00paboTku MHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUSI OTbITA MTPAKTUYECKON
U HCCIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHUs XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEACICHUH
CoJlep KaTeJIbHOM XapaKTepUCTUKHU 1ieJied W3y4YeHHUs MpelMeTa HarpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJibTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBIJISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHUYECKHX 3HAHUHA KaK  BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XHMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOAMMBIX I MPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e30MmacHOro o0parieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, conepxaTenbHas XapaKTepUCTUKA 1IeJiel U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHusd OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W NMPUMCHCHHUS WX B PCATbHOU >KM3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XUMHsS» JOMUHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TAaKKUE 1IETU U 3a]a4H, KaK:

amanTaiusi oOyJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY TPHHSTHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUsAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre y OOYy4alONIMXCsS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeSATEeILHOCTH: PEIIeHHs MpobJieM, MOMCKa, aHalu3a U 00paboTKu HWH(POPMAIINUH,
HEOOXOJUMBIX Ui NPUOOPETEHHs OIbITa MAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BOXHOE MECTO B TO3HAHUM XUMHUU, a TakKXKe JIs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajiu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe NPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEAMETHD.

OO111e€ Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B Hefento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coenquHennit A. M. Bytneposa, e€ ocHoBHbIE N0J105keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omornorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1accUpuKaMKU OpraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHHME C 00pa3suaMy OPraHWYeCKHX BEIIECTB M MarepuajaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W d3TaH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U MPONMUIIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOytaguen-1,3: cTpoeHue, BakKHEUIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUYECKHUE U
XMMHUYECKHUE CBOWMCTBA (pEaKUUU TUAPUPOBAHMUS, TaJOr€HUPOBAHUS, IHApaTallH,
TOPEHMUSI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJIYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peakyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPHUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. Crocodbl mepepaboTKu HEPTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTaTUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCNEePUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMpeBpalleHUil:
O3HAKOMJIEHHME C O0Opa3lamMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrbie 3ana4n.

Bbruncnenuss mo ypaBHEHHIO XMMHMUECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue M XHWMUYECKHE CBOMCTBA (PEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOa U 3TaHOJa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  COUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIIUKOJI.

@deHoJ: CTpOCHHME MOJEKYIbl, (U3NYECKHUE M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenue GpeHomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KUCIOTHL.. MypaBbUHAs W
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyIeHHe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cloxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, Kiaccu(ukanus — yrieBojoB  (MOHO-, JaH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TJIIOKO3bl), HAXO0XJIECHHUE B INPUPOAE, NMPUMEHEHHE,
ounonornyeckas poiib. Potocunre3. PpyKTO3aKAKU30MEPIIIFOKO3BI.

Kpaxman u nemnono3a Kak NpupogHbie moiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOWCTBAa Kpaxmania (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
MPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IiMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kkak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U OMHMCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: JAeHATypalusi OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUU, CPEIHAST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
IIOJINMEPU3ALUS U MOJTUKOHEHC AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3U.



Peanusanust MEXIpPEIMETHBIX CBA3EH IPHU U3YYEHUH OPTaHWUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHbIX MOHATHH, TaK U NOHSITHH, SBISIOMIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAaOII0ICHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
DHEPreTUUECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHOoNorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYEeCKHil 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J10UKa. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBHIX YETHIPEX TIEPUOIOB. IINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnoauyeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHnneneeBa ¢ COBPEMEHHOU TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHnne BemecTBa. XUMHYECKas CBS3b. BuAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJisipHas W TMOJSpHAas, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslii). BomopogHas cBsA3b. BaneHTHOCTb. DJIEKTPOOTPHULATENBHOCTb.
CrenenbokucieHus. MoOHbI: KATUOHBI U AHUOHBL.



BemectBa MOJEKYJIIpHOTO HM  HEMOJICKYJISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COECTMHEHUM. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKAIIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPAaHEHHsS MAacChl BEILECTB,
3aKOH COXPAaHEHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKLIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iuvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMHuueckoro pasHosecus. [Ipunnun Jlelllarense.

DnekTpoautuueckas nuccounanusi. CuibHbIe U caadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiau «Ileproauyeckas cucteMa XuMu4eckux 3memeHToB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUMU KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOTO HWHIWKATOpA, pEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOM paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaAKIUm.

PacuétHrble 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxkenue HemetaiuioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHM.



Meramnel. 1lonoxenne meramnoB B [lepronndeckoin cucreMe XMMHUYECKUX
3JIEMEHTOB . . MeHpeneena.
Oco0EeHHOCTUCTPOCHUSIIIIEKTPOHHBIX000I0UeKaTOMOBMETAIIIOB. O01IIHe
dbusnueckue cpoiictBa MeTayuioB. CIIaBbl METAJIOB. DIEKTPOXUMHUYECKUN Psif
HaIpsKEHU METaJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJeHHEe M OIMCAaHHE JIEMOHCTPAIUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATUOHBI METAJLIOB).

PacuétHble 3anaumn.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJIOTUYECKOU, YHEPreTUUECKON U TMHUIIEBOM
0e30MacHOCTH, Pa3BUTHH MEAUWIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MPAaBWUJIa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOr0 UCIOIB30BaHUS MPEMapaToB OBITOBON XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsis  MEXNpeAMETHBIX CBA3€H MpU  U3YyYEHUHM oOOmed
HEOPraHU4eCKOM XMMHM B 11 Kilacce oCylIeCTBIIIETCS YEpE3 UCIOJIb30BAHUE KAK
OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SIBISIONIAXCS
CUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SBIICHHE.

dwusnka: MaTepHsi, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEHTPOH, HOH,
W30TOII, PAJIMOAKTHBHOCTh, MOJICKYJIa, PHEPTCTUYECKHH YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: KkieTKa, oOpraHuW3M, O3KOCHCTeMa, Ouocdepa, MaKpo- U
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEepaibl, TOPHBIC TTOPOJIbI, MOJIE3HBIC UCKOIIaeMble, TOTUIMBO,
PECYPCHI.

TexHOMOTHS: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTypTHs, MPOU3BOJCTBO
CTPOUTEIIPHBIX MAaTEPUAJIOB, CEIbCKOXO3IHMCTBEHHOE ITPOM3BOJICTBO, IIHIIEBAs
MPOMBINIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOWU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHS
OOyYalONIMMHUCSL TPOTPAMM CpPEIHEro OOLIEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHSI» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYphl U CHIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJealaMUd POCCUUCKOrO TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMAaMM Y TpaBWIAMHM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HaHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MOpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3aluy NPUHATHIX B 00IeCTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHUs 00YYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIU3€E Pa3JIMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAcCIJIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbBIE C XUMUYECKUMHU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE ITOCIEICTBHHA 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMoieHns TpaBWil 0€30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYJLOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH TPaBWJI MHAUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Yy4yacTHE€ B PEIICHUM MPaKTUYECKUX 3adad
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECcCHuil pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U Pe3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKaKOIIEH
MPUPOIHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOHU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTUBHO TMPOTHUBOCTOSITh HWJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKPYXKArOIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEAMIUMHBI, O0OECIEYEHUH YCIOBUN
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ASITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTAMH;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAITbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TTOHSATHUS, OTpakKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MpoIece, CUCTeMa, HayIHBIA (aKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIEC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYaroINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAIbHBIE y4eOHbIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMH U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHYecKmne JeiCTBUSI:

CaMOCTOSITeTbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAENATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

KCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATh UX B3aMMOCBS3b,



WCITOJIF30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH IS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATE MOACIIBHBIC PEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMy — TMPU PEIICHUH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yiabTar, (opMynaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, TMPOSBISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IUYHBIX
METO/I0B TTO3HAHMSI.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHbIE TMOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh WUH(POPMAILMIO PA3IMYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTE;



dbopMynupoOBaTh 3aMpOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW [JIi BBIMOJHEHUS YYeOHBIX — 3amad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJ1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOW TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTENFHO BBITIOJHEHUS MPENIOKEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOro MpoekTa u (popMyarpoBaTh BHIBOJBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIIUN B
X0J1e 00CYXXJICHUSI 1 00MEHAa MHCHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATH CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii  aJrOpUT™M JACUCTBUI IpHU
BBIMIOJITHEHUM YYe€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

chOpPMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHUM SIBIICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi opmyina (pa3BEépHyTas M COKpallEHHas), MOJb, MOJIIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKallMe COECIUHEHUs, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXalnue B OCHOBE NOHUMAHWsS NPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JEATEIBHOCTH YEIIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAHNHU COCTaBa, CTPOCHHUS U MPEBPALCHUN OPTraHUYECKUX COCTMHEHUN;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypPAaBHEHUH XMMHUYECKUX pEaKLuH,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPTaHUYECKHX BELIECTB I WLIIOCTPALUU KX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHA]JICKHOCTb HM3YyYCHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIE
Ha3BaHUS OTACJIBHBIX OpPraHUYECKHMX BEUIECTB (ITWJIEH, MPONWIEH, AaleTHJIEH,
STWJICHTJIMKONb, TIULEPUH, (EHON, (popManblerus, aueTaibIeru, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LEeUII0J103a, TIULVH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENEISATh BHJbI XUMHYECKOW CBSI3M B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AlCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTIIUKOJb,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBblUHAasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepabOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMM BJIQJACTh CHUCTEMOW 3HAaHMK 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJIt0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIECTB, JCHATYypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIAOOPaTOPHBIM O0OpPYJIOBAaHHEM, TWIPEACTABISATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peaknuii 1 GOPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
I1€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM NEATETLHOCTH B IIEIISIX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHW3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIST O0Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, pPOJU XHMHUH B TO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralOINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJUIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
DJICKTPOJUTHUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHYECKOE pPaBHOBECHE);TCOPUHM M 3aKOHBI (TeOopus
AJIEKTPOJIUTUYECKOW Auccouuanuu, nepuoguueckun 3akoH JI. M. Menneneesa,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS dYHEPTUHU
pU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIC MPU3HAKU TMOHITHA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUU MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEakLui,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, IUPUT U JIPYTHE);

c()OPMUPOBAHHOCTh YMEHUIN ONPEJENSATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAUHEHUAX PaA3IMYHOIO COCTAaBa, BUJ XMMHUYECKOU
CBs3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHneneeBa, MCHOJIb3ysl MOHATHUS «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMHYECKUX 3iieMeHToB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3 deKTy peakluu, U3MEHEHUIO CTENEHEH OKMCIEHHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, TMOATBEPKIAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCT, YMEHHMM  pACKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM COCTABJIECHUS 3JEKTPOHHOIrO OajaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiicteus (npuHuun JlelllaTense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOW KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi O0BEMY OJIHOTO M3 YyYaCTBYIOLIMX B peaKlUu
BELIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIO W JTabOopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE MpaBHJIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATH XHUMHYECKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHbIE pPEaKIMu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 00OpPYTOBAHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peaKIHUil U (HOpMYIUPOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMAIIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHKOB (CpPEICTBa MacCOBOM
KOMMYHUKalu, THTepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, MOHIUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCcOObl YMEHBIICHUS |
MPEIOTBPAIICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JUIsT 0OYJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATHh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUIA;

JUISL CHENBbIX M CHa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
M (PPOBHI
n/m  TeMIpOrpaMMblI Bcero Koutpoabnbiepaborsl  IIpakTnueckuepadoTsl
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmeT opraHnYeCKO XMMUH.
1.1 Teopus cTpoeHUs OpraHMYECKUX 3 0 0
coenunenuit A. M. byrnepoa
Uroronopazneny 3
Pa3znea 2.YrieBoaopoanbl
IIpenenbHbICYTIEBOAOPOIBI —
2.1 pea YIIEBONOPOA 2 0 0
aJIKaHbI
HenpenenbHble yraeBogopoabl:
2.2 pedt YHICBOAOPOA 6 0 1
AJKEHBI, alIKa/INEHBI, ATKUHBI
2.3 ApOoMaTH4YeCKUEYTIIEBOAOPO/IbI 2 0 0
[TpupoaHbIE UCTOUHUKH
2.4 PHPOA 3 1 0
YIII€BOIOPOOB U UX NepepadboTKa
Hroronopaszaeny 13
Pasznea 3.KucnopoacoaepsxkamueoprannyecKkuecoe1uHeHust
3.1 Cnuptsl. ©eHon 3 0 0
Anpneruasl. Kap6oHOBBIE
3.2 AACTYIBL Bap 7 0 1
KUCTO0ThI. ClI0KHBIE YQUPBI
3.3 VYrneBoibl 3 1 0




Uroronopazneny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Uroronopazneny 3

Pa3pnen S5.BbicokoMoOJIeKy IsIpHbIECOeIMHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bosokna 2

Hroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34




11 KJIACC

KounyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoanueckas cucrema 3 0 0
XAMUYECKUX dieMeHToB /1. U.
Menneneesa
12 CrpoeHueseniecTna. 4 0 0
MHoroo6pa3ueBenecTs
1.3 XUMUYECKUEPEaKIIUU 6 1 1
Hroronopazneny 13
Pa3nen 2.Heoprannueckasixumusi
2.1 Mertasmibl 6 0 1
2.2 Hemeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U ) 0 0
OpraHUYECKUX BEUIECTB
Hroronopazneny 17
Paznen 3.Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 0 0
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 ) 3
I[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KoaudecTBouacon

DJIeKTPOHHBbIENU(PPOBHIEOOPA30BATEIBLHBI

/T
I eMaypoKa Bcee Konrpoabnbiepad  IlpakTuyeckuepad epecypebt

11 ro OThI 0ThI

IIpenmer oprannueckoin
XHMUH, €€ BO3SHUKHOBCHHE, 1 0 0
pPa3BHUTHE U 3HAYCHHE

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUI
A. M. byrneposa, eé
OCHOBHBIE 10JIOKEHHUS

[IpencraBnenue o
KJIaCCU(UKALIAN
OpTraHN4YCCKUX BCIICCTB.
Homenxknarypa 1 0 0
(cucremaTnyueckas) u
TPUBHUAJIBHBIC HA3BAHUA
OpPraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MeraH 1 3TaH — IpOoCTEUIIne
IIPEJICTAaBUTENIN AIKAaHOB
AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPOIUIIEH —
MIPOCTENIINE MPEACTABUTENH




AJIKCHOB

10

11

[TpakTuueckas padora Ne 1.
«lonydenue sTuneHa u
W3yYECHHUE ETO CBOMCTB»

Aunkanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[Tomy4yeHue CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTMUYECKUH P,
Anernned —
IIPOCTEUILINUTIPECTABUTENbA
JIKMHOB

Brruucnenus mo YpaBHCHHIO
XUMHYECKOMN peaknuun

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

I'eneTnueckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAJIEKAIINAX K
pa3IMYHBIM KJ1accam

14

IIpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOIHBIN
ra3 u nonyTHble HeTSIHbIE
ra3bl, He)Th U MPOAYKTHI €€
nepepadoTKu

15

[Ipupoanble HICTOUHUKHI




YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3pl, He)Th U MPOAYKTHI €€
nepepadoTKu

16

KonTtponpHas pabora o
pazaeny «YrieBogopOab»

17

18

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
BonopoanasicBsizb

MHoroaroMHbIe CIINPTHI:
OTHJICHITIMKOJIb U I'NITMICPUH

19

DeHOJI: CTPOEHUE MOJIEKYJIbI,
buznyecKkue 1 XUMUYECKHE
CBOIICTBa, IPUMEHEHHE

20

21

22

Anprerunst: GopManbIeTHI U
areTaJbpIerua. AeToH
OZnHOOCHOBHBIE NPEACIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbUHas U YKCYCHas
[TpakTryeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MIPEICTaBUTENN
BBICIINX KapOOHOBBIX KHCIIOT

24

MpbITa Kak COJIA BBICIIIAX
KapOOHOBBIX KUCIIOT, UX
MOIOIIlee IEUCTBUE




25

CrnoxHble 3(upbl Kak
IPOU3BOIHBIE KAPOOHOBBIX
KHCIIOT.
['maponn3ciaoXHbIX3(hUpPOB

26

JKupsr: rtunponus,
nprUMeHeHne, OMOJIOTHUEeCKast
POJIb KHUPOB

27

YrieBoasl: cOCTaB,
KIaccudukanus. Baxueimme
NPECTaBUTEINN: TIIOK03a,
dpykTO3a, caxapo3a

28

29

30

Kpaxmai u nemntosno3a kak
HNPUPOIHBIE ITOITUMEPBI
KonrponbHas pabora no
paszneny
«Kucnopoaconepxamue
OpPraHUYECKHUE COCTUHEHUS»
AMUHBI: METUJIAMUH U
AHWJIUH

31

AMHHOKHCIIOTHI KaK
amM(pOoTepHbIE OpraHNYECKHe
COCIMHEHMS, HX
OMOJIOTHYECKOE 3HAUCHHE.
IlenTuapr

32

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

33

OCHOBHBIC TTOHITUS XHMUH




BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

34

OCHOBHBIG METOAbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguneHuii. [ImacTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

34 2

11 KIIACC

Ne
n/
n

Temaypoka

KoanuyecTrBoyacoB

Bce KourtpoJabHbiepa
Io 00ThI

IIpakTH4eckuepa
00TBI

JyiekTpoHHBbIeNM(PPOBHIEOOPA30BATENbHBI
epecypchbl

XUMUYECKHUI DJIEMEHT. ATOM.

DnexkTpoHHas KOH(UTrypanus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

XUMHUYECKUX djieMeHToR /1. M.

MenneneeBa, UX CBA3b C
COBPEMEHHOU TeOpUeEn
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH N3MEHEHUS
CBOMCTB XUMHUYECKUX
DJIEMEHTOB M UX COCTUHEHUH
0 TPyMIaM U Mepuoam.
3HavYeHHEe NePUOIUIECKOTO
3aKOHA U CUCTEMBI




XUMUYECKUX djiemeHToB J[.1.
MeHeneeBa B pa3BUTHH HAYKH

CrpoeHue BeliecTsa.
XUMHUYECKas CBSA3b, €€ BUIbI;
MeXaHU3MbI 00pa30BaHUs
KOBQJICHTHOM CBSI3H.
BonopoanasicBszb

BanenTtHoCTb.
DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MOneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsATHE O IMCIEPCHBIX
cucreMmax. VIcTuHHEIEC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBast 1015 BEIIECTBA B
pactBope

Knaccudpukauus n
HOMEHKJIaTypa
HEOPraHWYECKUX COCTUHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukamnms xumMuaecknx
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMHH. 3aKOH
COXpaHEHHUs MaCChl BEUIECTB;
3aKOH COXpaHEHUs U
MpEBpAIICHUS YHEPTUU TIPU




XUMHYCCKUX PCAKIUAX

10

11

12

13

14

CKOopoCTh peakuuu.
OOpatuMsble peakuuu.
XUMHUYECKOE PAaBHOBECUE

[TpakTrueckas padora Ne 1.
«BnusHuE pa3zau4HbIX
(hakTOpOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

DNeKTpoIuTHYECKast
nucconnanus. [lonarue o
BOJIOpOIHOM Toka3atene (pH)
pacTBopa.
PeakuunnonHorooomeHa.
I'maponusopraHnyeckux u
HEOpPraHMYECKUXBELIECTB

OKUCITUTEITHFHO-
BOCCTAaHOBUTEHHBIC PEAKITHH.
[TonsiTue 06 snexTpon3e
pacIiaBoB U pPacTBOPOB COJIECH

KonrtpomnbHas pabora no
pazneny «Teopetnueckue
OCHOBBI XUMUI

MerTanbl, UX MOJ0KCHUE B
[Tepuoanueckoit cucreme
XUMHYECKHUX d1eMeHTOB /JI. .
MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB.
O6mmedn3nIecKuecBONCTBaM
€TaJIIoB




15

CruiaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUH Psif
HaMpPsHKEHUH METalJIOB

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHIITIUX METaJIOB
(HaTpuii, Kanuii, KAJIbLHM,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN

17

18

19

XHUMHUYECKUE CBOWCTBA XpOMa,
MEIU U UX COCIUHECHUN

XUMUUYeCKHe CBOMCTBA OHMHKaA,
KCJIC3a U UX COGI[I/IHGHI/Iﬁ

[IpakTuueckas padborta Ne 2.
"Pemenue
AKCIICPUMEHTAJIbHBIX 3a7a4 10
TeMe «MeTamiei»"

20

21

22

Hewmerannel, ux mojgoxeHue B
[Tepuoanueckont cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHUSI ATOMOB

du3nyeckre CBOMCTBA
HEMETAIJIOB. AJIIOTPOMHS
HEMETaIJIOB (Ha pUMepe
KHCIIopoJa, cepsl, hocdopa u
yriepoja)

XnMHyeckre CBOMCTBA
TaJIOTeHOB, CEPBI U UX
COeTMHEHUI




23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocodpa u UX COeTMHCHUI

24

25

26

27

28

XUMHUYECKUE CBOMCTBA
yIJiepo/ia, KpeMHHS U X
COEAMHEHHI

[IpumeneHnne BaxKHEUIINX
HEMETAJIJIOB U UX COEAMHEHUN

O00011IeHIE U CUCTEMATHU3AIUS
3HAHWH 10 TEME

«Hewmerannei». Beraucnenus
10 YPaBHEHUSIM XUMHUECKUX
peaKkuuii ¥ TePMOXUMHYECKHUE
pacdEThl

[IpakTuueckas padora Ne 3.
«Pemenue
AKCIEPUMEHTAIIbHBIX 3aa4 [0
teme "Hemeramnsr"»

KonTponbHas paboTa mo Temam
«Metamaey u «Hemetamis

29

Heoprannueckue u
OpPraHUYECKHE KUCIIOTHI.
Heoprannueckue u
OpPraHUYECKNE OCHOBAHUS

30

AMpoTepHbIe HeopraHU4ecKHe
1 OpraHMYecKre COeTUHEHUS.
I'eneTnueckas cBs3b
HEOpPraHUYECKUX U
OpPraHUYECKUX BEILECTB




31

32

Poib xuMuH B 00eCrieueHUHU
9KOJIOTHYECKOMH,
SHEPreTUYECKON U MUIIEBOM
0€301acHOCTH, Pa3BUTHHU
MEIULIMHBI

[IpencraBnenust 06 0OmUX
HAYYHBIX MTPUHITHIIAX
MPOMBIIIUICHHOTO MOJTYYCHHS
B)KHEHIITNX BEIICCTB

33

YenoBek B Mupe BEUIECTB U
MaTepHualoB

34

XuMus u 3A0POBLCUCIIOBCKA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

CN=Becenoa Onbra
nekcagnp@sHa,
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