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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OIMPEAEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBIECHHOCTH IICIIEH,
collep KaHMs, pPe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIOIIMM JTAllOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpene. Peamm3yercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPEHEro 001mero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHS», COJIEpKAHUE M TOCTPOEHHUE KOTOPOTO OIpeaeieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM cChnenudUuKd HAyKu XUMUU, €€ 3HAUYCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efeld W TPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio pojib B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHNE PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE I[€JIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHu4eckon xumMuu. @OpMUPOBAHME JAHHOM CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHudeckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKNX YpOBHSAX. Tak, B Kypce OpraHMYecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHMYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckol XMMHUHU IOJIyYalOT Pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yriom 3peHusi B mnpeameTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOyYarouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYCHHUE



NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O Ba)KHEWIIMX BEIECTBAX, UX COCTaBE, CTPOCHMH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTW 3HaHUS CIHOCOOCTBYIOT TNOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1ad. B 1enom cogepkanue yaeOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 Mupa, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (DakKTaMM U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/1aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
oOy4JarommMxcss MPUHATHIE MNPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmHupoBaHHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MHpOpMALIK, HEOOXOIUMBIX JIJIsi IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIEIOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeIHEero o0111ero 00pa3zoBaHus, Mpy ONpeaeIeHUN
COJEPKATENIbHON XapaKTEpUCTUKU IeJIed H3y4eHHUs IpeAMETa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C



METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ K OIpeNeTCHHUIO LeNel H3ydeHUs
npeaMeTa SIBISIeTCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIEJSIMU U3YYEHHUS TpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTaBJISIFOLIECH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOEHHUE SI3blKa HAYKH, YCBOEHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAyYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHHA OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHYECKHX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOMN 1 MOBCEIHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHUus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAaO0OpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHMSIMU aKTUBHOTO IMOJIyY€HUs 3HAHUN U MPUMEHEHHS UX B pEalbHOM KU3HU
JUISL pEeIIeHUs] TPAKTUUECKUX 3aj1au.

B cBs3W ¢ 3TUM mpu U3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

amanTaius oOyJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlMsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHUBEPCAIbHOE 3HAuY€HUE ISl Pa3lIuYHbIX BHUIOB
JESITEIbHOCTH: PELIeHUs! MpoOseM, MOUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOMUMBIX U1 NPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BaXHOE MECTO B II03HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN



DKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroImMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIB30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYaIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOJHEHUS SHEPTETHUECKUX PECYpCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TIPUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydebHoM mnaHe cpemHero oOImIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHus, cocrapiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI0KeHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IpY HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psii. DTUIEH U MPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOyragueHn-1,3: cTpoeHue, BakKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (pEakUUu THAPUPOBAHUS, rajlOreHUPOBaHMs, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHslii Ta3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranueckue coeJUHEHNS

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa M 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIA.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KHUPOB.



VYrneBoawl: cocTaB, Kiaccu(ukanus ~— yrieBoloB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoM Mmemau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBHE IIIMIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKalme OpraHndeckue COeAMHECHMS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Puzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OeiaKoB. XWUMHUYECKHE CBOWCTBa OEIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC PEaKIIUU OCIIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSIST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEXIpEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPUOIOB. IINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJsipHash M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSpHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Howmenxknatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XHWMHH. 3aKOH COXPaHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U clladblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «llepuognueckas cucteMa XuMUYeckux simemeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAEICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuétHrble 3amaun.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HMCHOJB30BAHUEM ITOHATUS «MACCOBAs
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEUIIMX HEMETAUIOB U UX COCTMHEHUM.



Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPAILCHUIL:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJUJIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d TpW  M3yYeHUH OOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4dHBIN (DAaKT, TUTIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBiuMBaeT TpPeOOBaHUS K PE3YJIbTaTaM OCBOEHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETo oO0Iero oOpa3oBaHUsS (JTMIHOCTHBIM,
METaNpeIMETHBIM W TpeIMETHbIM). HayuHO-MeTonuueckoil OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIETro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CUCTEMHO-JEATEIBHOCTHBIM IMOJXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeAMETa « XUMHS» HA YPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE!

O0CO3HaHHE OOYYAIOIMMUCS POCCHUMCKON TpaKAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEEIICHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKJIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulii 0a30BOM HAyKH
XUMUHU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YarolUXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIMMH LETOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE YYEOHOW U BOCHHUTATEIbHON JI€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMU U UJ€aJlaMH POCCUNCKOTO IPaskIaHCKOTO OOIIECTBA, TPUHSATHIMU B
o0lIIIecTBE HOPpMaMU U TIpaBUJIaMH TTOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIeccaM
CaMOIMNO3HAHUs, CaMOPa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yyJaroImuxcs.

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpaxkaroT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHON W TMPAKTHYECKOW NESITEIbHOCTH
oOy4Jaronuxcs o peaju3aiii TPUHATHIX B 001ECTBE [IEHHOCTEW, B TOM YHUCIIE
B YaCTU:

1) rpa:KaaHCKOTr0 BOCIIMTAHMSA!

OCO3HaHWS  OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;



MPEJCTABICHUS] O COIMAJIbHBIX HOpMax M MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MACSATENBHOCTH MPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

[IEHHOCTHOTO OTHOIIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBKEHUSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKOTO
NPUMEHEHUS! XUMUHU, OCO3HAHMS TOTO, YTO JOCTUKEHUS HAYKU €CTh Pe3yJbTar
JUIMTENIbHBIX ~HAOIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX IOHUCKOB,
MMOCTOSIHHOTO TPy/a YUYEHBIX U PAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYECHHH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAlUM O  TEPEJOBBIX  JOCTHUKEHUSX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYyalldd, CBSI3aHHbIE C XHUMHUYECKUMU
SABJICHUSMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHMUE TOCIEACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 3J0poBOoro M 0Oe3omacHoro obpasza >KW3HH,
HE0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoicHUs TMpaBwil 0€30MacHOro OOpallleHusi ¢ BEIIECTBAMHU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIILHOCTH;

NOHUMAHHS [IEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO M KOJUJIEKTHBHOIO
0€30IacHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ymoTpeOmneHus ajJKoroJsi, HAPKOTUKOB, KypEHUS );

5) Tpy10BOro BOCIMTAHMS:



KOMMYHUKATUBHOM  KOMIIETGHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUYECKOW U JAPYIMX BHJAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PpEIICHUM MPAKTUYECKUX 3a]ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3YYCHHUIO Mpodeccuil pa3lInyHOro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHS K Tpydy, JIOASIM Tpyla H pe3ylbraTaM TpYyIOBOU
NEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYAIbHOW TPaeKTOPUU
oOpasoBanusi, Oymymieil mpodeccun U peanu3alid COOCTBEHHBIX KU3HCHHBIX
IUTAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 1€JI€CO00PA3HOT0 OTHOIIEHUS K MPUPOJIE, KAaK UCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MpOoOJieM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOW CPEIBI;

OCO3HaHMUSI HEOOXOJUMOCTH HCIMOJB30BAHUS JOCTIKCHUN XUMUHU IS
pelIeHus BOMPOCOB PAllMOHAIBHOTO MPUPOOTIOJIb30BAHMUS;

AKTUBHOIO HENpPUATUS JEUCTBUM, MPUHOCAIIUX BpEH OKpYKAOLIEH
IPUPOIAHON CpeJie, YMEHHUS POTrHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJlMYus Pa3BUTOTO  HSKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPBI, OMbITa JACSITEIBHOCTH HSKOJOTMYECKOM HaINpaBlI€HHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI UMHU B NIO3HABATEIBbHOM, KOMMYHUKATUBHOM U COLIMATIbHOM
IIPAKTUKE, CIOCOOHOCTH W YMEHHUSA AaKTUBHO TMPOTUBOCTOSITH HWJCOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUSl CHeNUPUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B
dbopMUpPOBAHUU PALMOHATIEHOIO HAYYHOT'O MBIIJICHUS, CO3/IaHUM IIEJIOCTHOTO
npeACcTaBiIeHUs] 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOILI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHU IS COBPEMEHHOMN
UMBWIN3AIMA: B €€ T'YMAHUCTHUYECKOM HANPABJICHHOCTH W BAXXHOU pOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUAIbHOW KYJIbTYPhI, PEIICHUU TJI00aTbHbIX



po0JieM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — ChIPbEBOU, IHEPTETUUECKOM,
MUIIEBOM M  HSKOJIOTMYECKOM OE€30MaCHOCTH, B Pa3BUTHH  MEIUIMHBI,
00ecreyeHn YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IOHHMAHHS CYIIHOCTA METOAO0B
MMO3HAHUS, HWCIOJB3YEMBIX B  E€CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJydyaeMble 3HAHUS JUIsl aHalM3a U OOBICHEHHS SIBJICHHI
OKPYKAIOLIEr0 MHpPa M TMPOUCXOASIINX B HEM W3MEHEHUW, YMEHUS J€NIaTh
000CHOBaHHBIE 3aKJIIOUCHHUSI HA OCHOBE HAy4HbIX (DaKTOB M HMEIOIIUXCS
JAHHBIX C LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpPECa K O3HAHUIO U UCCIIEI0BATEIbCKON IESATEIBHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUIO U
caMOoOOpa30BaHNIO, K AKTUBHOMY MOJYYCHUIO HOBBIX 3HAHWM MO XUMHUU B
COOTBETCTBHHM C >KM3HCHHBIMHU OTPEOHOCTAMU;

UHTEpeca K  OCOOCHHOCTSAM  Tpyla B  pa3luyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yJabTaTbl OCBOCHMsI YUEOHOTO MpenMera «XUMUs»
Ha YPOBHE CpeJIHEro oOUIero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUA  00yYaroLIUXcCs
MEKIUCLIUTUTMHAPHBIE (MEXIpEeIMETHBIE) oOLIEeHayYHbIE ITOHSATHS,
OTpaXkarolllMe IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U crneuuduKy METOJI0B
MO3HAHMsSI, MCIOJIb3yEMbIX B €CTECTBEHHBIX HaykKax (Marepus, BEIIECTBO,
SHEprusi, SBJICHHE, IMPOLECC, CUCTeMa, HAay4HbIH (PaKT, MPUHLMI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAJIbHbIE yueOHbIE JNENCTBHUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHbBIC, PEryJSTUBHbIE), oOecreuynBarouie (GopMUpOBaHUE
(yHKIIMOHAJIBHON I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;

CIIOCOOHOCTB oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHbIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W  YHUBEpPCAJbHbIE
y4eOHbIE ICVCTBUS B TIO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJIAJECHHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  TI03HABATEIbHBIMA, KOMMYHUKATUBHBIMU M  PETYJISTUBHBIMU
JNECUCTBUSIMH.



OBiageHne  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJIbLHBIMU
NedCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpOBaTh  IMPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh e JEATeIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUH HUX
JOCTU)KECHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMHU
LEIAMU;

MCII0JIb30BaTh NP OCBOCHUHU 3HAHUI MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICTISATh XapaKTePHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
WCTIOJB30BaTh COOTBETCTBYIONIUE MTOHATHS JJ1s1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUA WM KPUTEPUH I KiIacCU(UKAIIUU BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY HW3YYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIYKTUBHBIC, HEAYKTHUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKIIOUECHUS;

MPUMEHATh B MPOIECCE TO3HAHUS, HCMOJIb3yeMble B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBBIBATH  MOJIEIbHBIC
NPEACTAaBIICHUS — XUMHUYECKUM 3HAK (CHUMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyrna, ypaBHEHHE XHUMHYECKOW pEaKIMd — TPU PEIICHUH YIEOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3aj]ay, MPUMEHSITh Ha3BaHHBIC MOJCIIHHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEILIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHM METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKHUX
peaKkuuit;

dbopmynupoBaTh 1€MW  3aJadyd  MCCJIEAOBAHUSA, HCIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITEIbBHO CPOPMYJIUPOBAHHBIE BOIPOCHl B Ka4E€CTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUTAHUPOBAHUS U TPOBEACHUS
VYCHHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSA HaOMIOAaTh 3a
XOJIOM TPOIECCa, CAaMOCTOSITEIbHO IPOTHO3UPOBATH €ro  pe3yibTarT,
dbopmynupoBath 0000IIEHNS ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pe3yJbTaTOB UCCIIEIOBAHUS, COCTABIAThH OOOCHOBAHHBIA OTYET O MPOJIeTaHHON
pabore;



NpUOOpeTaTh OMBIT YUYEHUYECKOM MCCIEAOBATENbCKOM M MPOEKTHOU
JESITeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEUICHUSA MPAKTUYECKUX 3a1ay, NPUMEHEHUIO Pa3IUYHbIX
METOJ0B NO3HAHMS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATHCS B PAa3IMYHBIX MCTOYHHMKAX HHPOpMaAuu (HAy4dHO-
nomyJsipHasi JIdTepaTypa XMMHUYECKOTO COJEp>KaHUs, CIpPaBOYHbBIE MOCOOUS,
pecypcbl MHTepHeTa), aHAIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popm
pEACTaBIICHUS, KPUTUYECKM  OLEHMBAaTb €€  JIOCTOBEPHOCTh W
HEMPOTHUBOPEYUBOCTH;

(GopMyIHUpPOBATH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOAbI IIPU MOUCKE U
orOope wuHpoOpMalMu, HEOOXOAMMOM JJii BBINOJHEHUS YYEOHBIX 3a1au
OIPEACIIEHHOTO THUIIA;

MpUOOpeTaTh ONBIT UCHOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U PA3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MpPEICTaBICHUS
uHpopmaIuu (cxeMol, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAYUYHBIM S3bIK B KAauecTBE CpEACTBA IMpU padboTe ¢
XUMUYECKON HWH(OpManuend: NPUMEHITh MEXKIpPEAMETHbIE ((pU3NUecKue u
MaTeMaTU4ecKhe) 3HaKu W CHMBOJIbI,  (opmyiasl, abOpeBUaTyphl,
HOMEHKJIATYpYy;

UCIOJb30BaTh M IpPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIJHOCTH.

OByajieHUe YHHBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eCTBUSIMU:

3a/1laBaTh BOMPOCHI MO CYIIECTBY OOCYX JAaeMOl TeMbl B XOJle Auanora
W/WIA TUCKYCCHM, BBICKA3bIBaTh WJIEH, (OPMYJIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU JI€ATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMH IpHU
BBINIOJIHEHUM XMMHYECKOTO JKCIEPUMEHTAa, NPAKTUYECKON paboThl 1O
UCCJIEJOBAaHUIO CBOWMCTB M3Y4aeMbIX BEILECTB, peajn3alui Y4eOHOro MpoeKTa u
(opMyIHUpPOBATH BBIBOJIBI [0 PE3yJIbTaTaM MPOBEAEHHBIX MCCIEIOBAaHUMN MyTEM
COTJIACOBAHMSI TTO3UIIMI B X0J1€ 0OCYKICHUSI U 0OMEHAa MHEHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMM PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIPHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATENIbHYIO
NEeSATENbHOCTh, ONpeAeNsis €€ LEeNH W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeJjlaraeMplii alrOpuT™M JEUCTBUM TPHU
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3a7ay, BbIOMpaTh Haubosee



s dekTuBHBIN cOcO0 UX pelieHus] ¢ y4€TOM MOJYYEHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENIbHOCTH HAa  OCHOBE
camMoaHaJIu3a ¥ CaMOOICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

IIpeameTHbIe pe3yapTaTbl OCBOCHMS Kypca «OpraHuyeckas XuMUS»
OTpaXaloT:

c(hOPMHUPOBAHHOCTh TIPEACTABICHUA O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPa, POJIM XUMHUU B IIO3HAHUU SIBJIICHHUU
OpUposibl, B (POPMUPOBAHMM MBIIUIEHUS U KYJIbTYpPbHl JIMYHOCTH, €€
(YHKUIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUs MPAKTHYECKUX
3a/la4 U DKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAaHHW, KOTOpas  BKJIFOYACT:
OCHOBOIOJIAralomue MOHATHS (XMMHYECKUN D3JIEMEHT, aTOM, 3JIEKTPOHHAas
o0oloyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpaIEHHAas),
MOJIb, MOJSIpHas  Macca, MOJIApHBIA  OOBEM,  YIJIEpOAHBIA  CKEJIET,
(yHKIMOHAJIbHAs TpPYyINa, paauKall, HU30Mepus, H30MEepbl, TOMOJIOTUYECKUHN
psn, TOMOJIOTH, YIJIEBOJOPOJBI, KHUCIOPOA M a30TCOJAEP)KAILIME COEOUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMUS);
TEOPUU U 3aKOHBI (TEOpHsI CTPOEHHUS OpraHndeckux Beuiects A. M. byTtieposa,
3aKOH COXPAHEHMSI MAcChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK
XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUA, JeXKallhe B OCHOBE IOHMMAaHMS
MPUYMHHOCTA M CUCTEMHOCTHM XUMHUYECKUX SIBIICHUW, (PaKTOIOTHYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, IMOJYYEHUH U OE30MaCHOM HCHOJIb30BAHUU
BXHEHUIINX OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHbIC MPU3HAKU MOHSITUM,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIIONb30BATh COOTBETCTBYIOIIHUE MOHSATHUS
IpY ONMCAHUU COCTaBa, CTPOEHUS U NIPEBPALLCHUNA OPTaHUYECKUX COCIMHEHU;

c(OpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILEHHOIN)
(GopMysl OpraHMYECKMX BEIIECTB M YypPAaBHEHUH XHMHUYECKUX pPEaKIuil,



M3TOTaBJIMBATh MOJIENIA MOJIEKYJI OPTaHUYECKUX BEILECTB JUISl UIUTIOCTPALIMU UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJIICKHOCTb N3YYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpeAeIEHHOMY
KJIacCy/TpymIie COCMUHEHHH (YTIEBOAOPOABI, KHUCIOPOA H a30TCOIESPIKAIINe
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COCAWHEHUsI), JaBaTh UM Ha3BaHUS IO
cucrematudeckord HoMeHkiarype (IUPAC), a Takxe mpuBOAUTh TPUBHAIBHBIC
Ha3BaHUSl OTJEIBHBIX OPraHUYECKUX BELIECTB (ITWJICH, MPOIMUIICH, alleTUJICH,
ATUJICHTJIUKOb, TTULEPUH, (heHou, popManbaeru, aueTaiblaerul, MypaBbuHas
KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAasi KHCIIOTa, CTEapUHOBAas KHUCIIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, eJUTI0JI03a, TIIUIKH);

c(hOpPMHUPOBAHHOCT, YMEHHMSI OMNPENENsATh BUIbI XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH MOJIOKEHUS] TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byrtnepoBa myis OOBSACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MacChl
BEILIECTB;

chOpMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
dbu3uYecKre U XUMMUYECKUE CBOMCTBA TUIHMYHBIX MPEICTABUTENICH Pa3InYHbIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, 3TWJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3051, METaHOJ, TAHOJI, ATUJICHTJIMKOJIb,
TIIUIEPUH, (GEHOJI, alleTalbIeTH ], MypaBbUHAsA U YKCyCHasi KUCIOTHI, TIIOKO03a,
Kpaxmayi,  I[eJUII0JIO3a,  aMHUHOYKCYCHasi  KHUCIOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJAY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTH YMEHUS XapaKkTepru30BaTh VUCTOYHUKH
yIIEBOAOPOIHOTO CHIpbsl (HEe(DTh, TPUPOIHBIA Ta3, YroJyib), CIOCOOBI HX
nepepadOTKU U MPAKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEPEpadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA
pEaKIMM 1O HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOJTHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO[aX HAyYHOTO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUCHUHU BEIIECTB
U XAUMHYECKUX  sBJIICHWA  (HAONMIONEHHWE, UW3MEpPEeHHE, IKCIICPUMEHT,
MOJICJTUPOBAaHUE), HCMOJIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHHS IS
MPUHATHS PELICHUM B KOHKPETHBIX J>KMU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;



cOpPMUPOBAHHOCTh ~YMEHMHA  COONIOAATh  MpaBuUja  MOJB30BaHUSA
XUMHUYECKON TOCyIOoN M JabopaTOpHBIM OOOpYIOBaHUEM, a TaKXKe IpaBHIa
oOpallleHus1 ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh U BBHINOJHATH XMUMHUYECKUN
AKCIIEPUMEHT (TPEBpaIleHHUs OpPraHMYEeCKHX BEIIECTB IMPH HArpPEBaHHH,
[OJyYEHUE OHTWJIEHA U U3YYEHHE €ro CBOWCTB, KAuECTBEHHBIE pEaKLUu
OpPraHMYECKUX BEILECTB, JEHaTypalus OENKOB IpPHU HArpeBaHUHU, IIBETHBIC
peakuuu OEJIKOB) B COOTBETCTBUHU C IpaBUJIAMU TEXHUKH O€30IaCHOCTH IpHU
oOpalieHn C BEIIECTBAMH M J1a00paTOpHBIM OOOPYAOBAaHUEM, MPEACTABIISATH
pe3ynbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (OpMYyJIUPOBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHHHN KPUTHYECKH aHATU3UPOBATH XMMHUYECKYIO
uH(pOpMaLMIO, TMOIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IPYTUX);

cOPMUPOBAHHOCTh ~YMEHUH  COONIOJaTh MpaBUiia  HKOJIOTUYECKU
I€JIECO00PA3HOrO MOBEACHUS B OBITY M TPYNOBOHM JEATENBHOCTH B LEIIX
COXpaHEHUsI CBOErO 3J0POBbS M OKPYKArOUIEH MPUPOIHON CpeIbl, OCO3HABATH
OTIACHOCTH BO3JICHCTBHS Ha >KMBBIE OPTAaHU3MBI OINPEACTEHHBIX OPTaHHUYECKUX
BelIeCTB, MOHUMast cMbics nokazarens [I/IK, noscHaTh Ha mpuMepax crocoObl
YMEHBILIEHUSI U TNPEAOTBPAIEHUs UX BPEAHOIO BO3JEHCTBUS Ha OpraHu3M
YeJI0BEeKa;

T 0OYJarOIIMXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/TOPOBBS: YMEHHE
NPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUIA CIenbIX W CIa0OBUASAIIMX OOYy4YarolIUMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHud JI. bpaing pans 3anucu
XUMUYECKUX (HOpMyIIL.

11 KITACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas v HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHON KAPTUHBI MHUpa, POJIM XHMHUW B TO3HAHWUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBINUICHUS W KYJIBTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOJMMOW [JISl PEIICHUS MPAKTHYECKUX



3aa4 M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAaHUM, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XMMUYCCKHIA 3JIEMEHT, aToM, u30ToI, S-, pP-, d-
ANIEKTPOHHBIE OPOWUTATN aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTh, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCJIEHUS, XHMHYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJAOPO/IHAS), KPUCTAIIINYECKAs
peméTKa, TUIBl XUMUYECKUX PEaKIUi, PaCTBOP, AIEKTPOIUTHI, HEATEKTPOIUTHI,
ANEKTPOJIUTHUYECKAS JUCCOLMALIMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEaKINH, XUMUYECKOE PAaBHOBECHE); TEOPUH M 3aKOHBI (TE€Opus
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyecku 3akon 1. . Menneneena,
3aKOH COXpPAHEHHUsS MAacChl BEILIECTB, 3aKOH COXPAHEHHUS U MpeBpaIieHUs
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMUHU, MHUPOBO33PEHUYECKHUE 3HAHUS, JeXallhe B OCHOBE IOHUMaHUS
MPUYMHHOCTA ¥ CHUCTEMHOCTH XHUMHYECKUX SBIICHUH, (PAKTOIOTHICCKUE
CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHHUU
BXHEUIITNX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOUN NEATETLHOCTH
YeJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKU TTOHITHH,
YCTaHaBIMBAaTh WX B3aUMOCBA3b, HCIIOJIb30BATh COOTBETCTBYIOIIHME IMOHSATHUS
Y ONMCAHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY IS
coctaBieHusi GOpMyJ BEHIECTB W ypaBHEHUHW XUMHUYECKUX PEAKIUH,
cuctemarnyeckyro HoMmeHknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHUS
OTJIENBHBIX HEOPTAaHUYECKUX BEIIECTB (yrapHbId ra3, yrieKuCIbIi ra3, aMMHuaKx,
raméHasi i3BeCTh, Heral€Hasi H3BeCTh, MUTHhEBAs COJIA, TUPUT U JPYTHE);

c(hOPMHUPOBAHHOCTh YMEHUU OMNpPEAeNsITh BaJEHTHOCTh U CTEICHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COCIUHEHUSAX Pa3IM4YHOrO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBaJEHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOJHAasA) B
COCUHEHUSX, THUMN KPHUCTAUIMYECKOM PEMIETKH KOHKPETHOTO BEIIeCTBa
(aToMHas1, MOJIEKYJISIpHAs, HOHHASI, METAITUYECKAs ), XapaKTep CPebl B BOAHBIX
pacTBOpax HEOPTAaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB M0 MX COCTaBY K ONpPENEIEHHOMY KJacCy/TpyIie
COCIMHEHHH (IPOCThIE BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHUJBI,

OCHOBAaHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COJIN );

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPHOJUIECKOTO 3aKOHA
. WM. MenngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEILHYIO U MPOTHOCTUYECKYIO (PYHKIINH;



c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproguyeckoil cucTeMbl
xuMudeckux aneMeHToB [I. M. MenpaeneeBa, MCIONB3ysl TOHATHS «S-, p-, d-
AJNIEKTPOHHBIE  OpOUTANU»,  «IHEPreTHUECKHUE  YPOBHW»,  OOBICHSTH
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XUMHUYECKMX DJJIEMEHTOB M HUX
COCMHEHUN MO MepHoaaM u rpynnaMm llepuoandeckor CUCTEMbl XUMUYECKUX
anemeHToB [l. 1. MeHpaeneena;

chOpPMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKHUE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3jIMYHBIX KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHNE I€HETUUYECKON CBA3U MEXIY HEOPTaHUYECKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUH 110
Pa3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyroluX BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKHUCIICHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKIlMH, YYaCTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABJISITh YPABHEHUS PEAKIIUA pa3TUYHBIX
TUTIOB, TIOJHBIE U COKpAIEHHBIE YpaBHEHUS pEaKIMil HOHHOTO OOMEHa,
YUUTBHIBAS YCJIOBHUS, MPU KOTOPHIX 3TU PEAKIUU UIYT IO KOHIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIMH, MOATBEPKIAOIIUE
Ka4eCTBEHHBI COCTaB PA3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, PAaClO3HABAThH
OMBITHBIM  TYyTEM  HMOHBI, MPHUCYTCTBYIOIIME B  BOAHBIX  PacTBOpax
HEOPTraHMYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX pPEAaKIMl IMOCPEJICTBOM COCTABJICHHUS AJIEKTPOHHOTO
OanaHca ATUX PEaKIINii;

chOPMHUPOBAHHOCTh ~YMEHHUM  OOBSICHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKON PpEaKIuu OT pa3IuyHbIX (PAKTOPOB; XapakTep CMEHICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3JACHCTBUSI (TIPUHITUIT
Jle IllaTenne);

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaThb XUMHYECKUE MPOLECCHI,
JIeXkalre B OCHOBE MPOMBIIICHHOTO MOJYYEHHS] CEpHOW KHUCIIOThI, aMMHUaKa, a
TaKkke COPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MTPOOIeMaxX XUMUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCICHUSI C UCIOJIB30BAHUEM
MOHSITUSI «MACcCOBas JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
MpyU XUMHYECKHX pPEaKIMsIX, MacChl BeElIeCTBA WWJIM 00bEMa Ta3oB IO
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce Wi O00bEMY OJHOTO W3
YyYaCTBYIOIIMX B PEAKIMM BEUIECTB, TEIIOBOTO 3(deKrra peakuuu Ha OCHOBE
3aKOHOB COXPAHEHUs MAaCChl BEIIECTB, MIPEBPAIICHUS U1 COXPAHEHUS DHEPTUH;



chOpMHUPOBAHHOCT, YMEHHM  COONIIOMAaTh  TpaBWja  IOJIH30BAHUS
XUMUYECKON TOCYJIOM M JTa0OpaTOpHBIM OOOpYAOBaHHMEM, a TaKXKe MpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU TUIAHUPOBATH W BBIMOJTHATH XUMHUYECKHMA
AKCHEPUMEHT (pa3iioKeHUe MEePOKCHIA BOJIOPOAa B IPUCYTCTBUU KaTaIUu3aTopa,
onpeeseHrue Cpelbl PacTBOPOB BEIIECTB C TOMOUIBI0 YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM
peaKklMK, peakiMd HMOHHOTO OOMEHa, KauyeCTBEHHbIE peaklMu Ha cyibdar-,
kapOoOHAaT- W  XJIOPUJ-aHUOHBI, HAa  KAaTHUOH AaMMOHHUS,  pEIICHUE
AKCIEPUMEHTANIbHBIX 3afady 1o TtemaM «Mertame»y u  «Hemeramis»y) B
COOTBETCTBMM C TIPaBWJIAMH TEXHUKH O€30MacHOCTA TMpHU OOpaIIeHUH C
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYJAOBAaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMUYECKOTO JKCIEpUMEHTa B (hopMe 3alucCy YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHUN KPUTUUECKU AHAU3UPOBATH XUMUUYECKYIO
uH(pOpMAIUIO, TOJNYy4aeMYyl0 M3 pPa3HbIX HCTOYHHKOB (Cpe/CTBa MAacCOBOM
KOMMYyHUKaiuu, IHTepHEeT u ApyTrux);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COOMIOJATh TpaBWia  HKOJOTUYECKHU
LEJIECOO0PA3HOr0 MOBEACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3I0POBbSI U OKPY>KAlOILed MPUPOJHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3JICUCTBUS HA >KUBBIE OPraHU3Mbl OMNPEACIEHHBIX BEIIECTB,
noHuMast cmbici  mokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEIOTBPAIEHUS HX BPEIHOTO BO3JICUCTBUS HA OpPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJ[aX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIICTIBIX U CIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins ngna  3anucu
XUMHUYECKUX (OpMYIIL.
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