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NOACHUTE/IbHAA 3ANUCKA

OcHOBY NOAX0J0B K pazpaboTtke pabdoueit nporpammel COO mo Xxumuu, K
orpejeneHuIo o0Ieil cTparernu 00y4eHusl, BOCIIUTaHUS U Pa3BUTHUs 00y4Yaro-
IMXcsl cpeAcTBaMu ydeOHoro mpenmera «Xumus» maus 10—11 xmaccoB Ha
6a30BOM ypOBHE COCTaBWJIM KoHIeNnTyainbHble nojoxenuss ®I'OC COO o B3a-
NMOOOYCIIOBJICHHOCTH IIENeH, COIEpKaHus, pe3yJbTaToB 00ydeHHs u Tpebo-
BaHHUH K YPOBHIO IIOITOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUY ¢ JaHHBIMHU TOJIOKeHUsIME pabdodas mporpamma COO (6a-
30BBI YPOBEHB): YCTaHABIMBACT 00s3aTelbHOE (MHBapHAaHTHOE) IpPEAMETHOE
COJepKaHNe, OIPEAEIICT KOJNMYCCTBEHHBIE M KAaUECTBEHHBIE €T0 XapaKTepH-
CTHKM Ha KaXXJOM 3Talle M3Y4YeHHs IMpPEAMeTa, IPeIyCMAaTPHUBAECT HMPHUHIIUIIEI
CTPYKTYPHUPOBAHMUS COAEPKAHUS M PACHIPENICIICHHS €T0 10 KlaccaM, OCHOBHBIM
paszenam u TeMaM Kypca; 1aéT NpUMEpHOE paclpeiesieHne yIeOHbIX 4acoB 10
TEMaTHYECKUM pas3zenaM, PEKOMEHAYeT INPUMEPHYI0 IOC/Ie0BATEILHOCTh
HU3Yy4YCHU OTACIBHBIX TEM Kypca C y‘léTOM MCKNPEAMETHBIX U BHYTPUIIPEI-
METHBIX CBSI3€H, JIOTMKH y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEH y4a-
mmxcsa 10—11 kmaccoB; AaéT METOAMUECKYI0 MHTEPIPETALHUIO Ielield u3yde-
HUSI TIpeIMETa Ha YpPOBHE: COBPEMEHHBIX NMPUOPHUTETOB B CHCTEME CpEIHEro
0011ero 00pa3oBaHUs, COMCPKATEIBHON XapaKTCPUCTUKU IUIAHUPYEMBIX pPe-
3yJIbTaTOB OCBOEHHS OCHOBHOW 00pa30BaTelIbHOW HPOrpaMMBI CPEAHEro 00-
mero o0pa3oBaHus (JIMUHOCTHBIX, METalPEIMETHBIX, IIPEIMETHBIX ), OCHOBHBIX
BUJ/IOB Y4e€OHO-TIO3HABATEILHON AEATEIBHOCTH YUEHHKA MO0 OCBOCHHUIO COMEp-
xaHus npenmera. [lo BceM Ha3BaHHBIM MO3WIMAM B Iporpamme coOmmoaeHa
npeeMcTBeHHOCTh ¢ I[IpumepHoil paboueil mporpamMMoil OCHOBHOTO 0OIIEro
oOpazoBanus M0 XUMHUH (11 8—9 KiaccoB 00pa3oBaTEIbHBIX OpPraHMU3aALNH,
0a30Bblil ypoBeHB)!.

JlanHas nporpaMMa sBJISIETCS OPUEHTHUPOM JJIsI COCTaBIeHHU pabouux mpo-
rpaMM, aBTOPbI KOTOPBIX MOTYT NPEMJIOKUTL CBOM MOAXOA K CTPYKTYpHUpOBa-
HHUIO M TIOCIIEIOBATENIbHOCTH M3Y4eHHs y4eOHOro marepHuaia, a Takke CBOE
BHJICHUE OTHOCHTEIHHO BO3MOXKHOCTH BBIOOpAa BapHaTHBHON COCTaBISIONIEH
COJlepKaHUs MpeaMeTa JOMOTHUTENBHO K 00s3aTelbHOW (MHBApHAHTHOW) Ha-
CTH €r0 COZIepKaHusI.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O
HNPEIMETA «XUMMUSA»

Xumugeckoe 00pa3oBaHUE, IOTy9aeMO€ BBIITYCKHHKAMH CpeI-HEeHW IIKO-
JIbI, SIBIISIETCS HEOTHEMJIEMOM YacThio MX oOpaszoBaHHOCTH. OHO CIYXHT 3a-
BEPIIAIOINM STAIlOM PEaH3alliy Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE




KITFOUEBBIX IIEHHOCTEH, MPUCYIINX IIETOCTHOW CHCTEME XHUMHUYECKOTO 00pa3o-
BaHMs. JTH LIEHHOCTH KacalOTCsl MMO3HAHMUS 3aKOHOB MPHUPOABI, (HOPMHUPOBAHUSA
MHPOBO33PEHHUS U O0IIEi KyIbTyphl YEIOBEKa, a TAKXKE HKOJOTHIECKH 000C-
HOBaHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U NMPHUPOIHOH cpene. Peamusyer-
csl XUMHUUYecKoe 00pa3oBaHME y4allluXCsl CpEJHEH IIKOJIBI CpeACcTBaMH y4eo-
HOTO IpeaMeTa «XUMUsS», COAEp KaHUE U MOCTPOCHUE KOTOPOTO OIPEEICHEI
B Iporpamme ¢ y4éTom crieliu(puKy HaAyKH XUMHHU, e€ 3HaYCHUS B MO3HAHUU
NPUPOJBI M B MaTepHaIbHOW JKM3HH OOLIECTBa, a TAKXKE C y4ETOM OOLIMX Iie-
Jeil U NPUHIMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpenuero obmiero obpasoBanus B Poccuiickoit @eneparuu. Tak, Hampumep,
npu (HOPMHUPOBAHUK COJEPIKAHUS TpenMeTa «XHMUsS» YYTCHBI CIEIYIOIINe
MOJIOKEHUS O crenn(UKe U 3HAUCHUN HAYKH XUMUH:

XUMHSL KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK MI'PAcT 0COOYIO pOJib B
COBPEMEHHOW IIUBHIIM3AINH, B CO3JJaHUHM HOBOH 0a3bl MaTepHaIbHOM KyJIb-
Typbl. OHa BHOCHUT CBOH BKJIaZ B ()OPMUPOBAHUE PALIMOHATIBHOTO HAYIHOTO
MBIIIICHUS, B CO3aHKE [IEJIOCTHOTO MPEJCTABICHHUS 00 OKPYy>KaroleM MH-
pe Kak O €MHCTBE MPHUPOJBI U YeJ0oBeKa, KOTOpoe (GOPMUPYETCS B XHUMUH
Ha OCHOBE MOHHUMAaHMA BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHUpPa, 0CO-
3HaHUS B3aUMOCBS3H MEXAY CTPOCHHEM BEIIECTB, X CBOHCTBAMHU U BO3-
MOYKHBIMH 00JIACTSIMU IPUMEHEHHUS.

TecHO B3aUMOJECHCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMHU, XUMHS cTaja
HEOTHEMJIEMOH YacThbl0 MHPOBOW KYJIbTYpBI, HEOOXOAUMBIM YCIIOBHEM
YCIIEIIHOTO TPYZAA M JKMU3HHU KaKA0ro wieHa obmectBa. CoBpeMEHHAs XH-
MU KaK HayKa cO3HJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HaIpas-
JIeHa Ha pelIeHre MI00AbHBIX PO0JIeM YCTOHYMBOTO Pa3BUTHS YellOBEYe-
CTBa — CBIPHCBOM, DHEPTETUIECKOM, MUIEBON, IKOIOTHIECKON Oe3ormac-
HOCTH ¥ OXPaHbI 3/I0POBBSI.

B cootBercTBUm ¢ obmumu nensmu u npuHnumnamu COO copepikaHue
npeamera «Xumusi» (10—11 xmaccsl, 0a30BBIN YPOBEHb H3YUECHUS) OPUEHTH-
POBAaHO NMPENMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00ydaromuxcs,
HEOOXOIUMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, yCIEI-
HOTO BKJIIOUYEHUSI B )KU3Hb COLIMYMa, MPOIOJDKEHHsI 00pa30BaHUsl B pa3IMYHBIX
00JacTaX, He CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBISIOIUME TIpeaMeTa «XUMHA» SBIAIOTCS 06a30Bble Kypchl — «Op-
ranudgeckas XuMus» 1 «O01mast 1 HeopraHudecKasi XUMHsD», OCHOBHBIM KOMIIO-
HEHTOM COJIep)KaHHsl KOTODPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHMH 110 HEOPTaHMYECKOH XMMUH (C BKIIOYEHHEM 3HaHWH U3 00LIeH XUMUN)
U OpraHudeckoi xumuu. GopMUPOBaHNUE JAHHOM CUCTEMBI 3HAHUH MIPU H3y4e-
HHUHM TIpeIMeTa 00ecrieunBaeT BO3MOKHOCTE PAaCCMOTPEHHSI BCETO MHOToo0pa-
3151 BELIECTB HAa OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUH XUMHUHU.

CrpykTypa comepxkaHus KypcoB — «Opranndeckas xumus» u «O0mas u
HEOpTraHM4YeCcKasi XUMUD» chopMHUpOBaHa B IPOTpaMMe Ha OCHOBE CHCTEMHOI'O
MOJIX0/1a K M3YYEHHIO Y4eOHOro Marepuasia M OOYyCJIOBIEHA HCTOPHYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHWN Ha OMPEAEIEHHBIX TEOPETHYECKUX YPOB-
HAX. Tak, B Kypce OpraHMYECKOH XUMHM BELIECTBAa PacCMaTpPUBAIOTCS HaA



YPOBHE KJIACCHYECKO TEOPUHU CTPOEHHS OPTaHWYECKUX COCIMHCHMH, a TaKkKe
Ha YPOBHE CTEPEOXMMHYECKHX M JJIEKTPOHHBIX IMPEACTABICHUN O CTPOCHHUHU
BemecTB. CBeieHNs 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH —
OT YIJICBOAOPOJOB IO CIOXHBIX OHOJOTHYECKH AKTHBHBIX COCOWHCHHH. B
Kypce OpraHM4ecKOW XMMHU II0Jy4aloT pa3BUTHE CHOPMUPOBAHHBIE B OCHOB-
HOW IIKOJNe NepBOHAYAJIbHBIC MPEACTABICHUS O XUMHUYECKOW CBSI3U, KJIACCH-
(DMKAIMOHHBIX NPH3HAKAX BEIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HX
CTPOEHUS, 0 XUMHUECKON peaKIuu.

[Ton HOBBIM yrioM 3peHUsl B mpeaMmere «XUMHs» 0a30BOTO ypOBHS pac-
CMaTpUBaeTCs H3y4YEHHBIH B OCHOBHOM HIKOJE TEOpPETHYECKHH MaTepuan u
(haKTONMOTHYECKNE CBEIEHHUSA O BEHIECTBAX M XMMHYECKOH peakuuu. Tak, B
JaCTHOCTH, B Kypce «OOmas n HeOpraHWYecKas XUMHSD) yJalluMCsl TPeno-
CTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE NEPHOANYECKOTO 3aKOHA C 00-
IIETEOPETHIECKUX M METOJIOJIOTHYECKUX MO3HULHUH, TITy0XKe HMOHATh HCTOpHYe-
CKOoe M3MEHEeHHEe (DYHKIWH 3TOTO 3aKOHa — OT 0000IIaromei 10 00BsICHSIO-
1IEH U MPOrHO3UPYIOIIEH.

Enunas cuctema 3HaHUM O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XUMUUECKUX PEaKLUAX, UX CYLITHOCTH U
3aKOHOMEPHOCTSAX IPOTEKaHus AomnojiHsercs B kypcax 10 m 11 ximaccoB ane-
MEHTaMHU COJIepKaHMs, UMEIOUIMMHU KyJIbTYPOJIOTHUYECKUN U MPUKIATHON Xa-
pakTep. DTH 3HaHUA CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSA3M XUMHHU C JPY-
MMM HayKaMH, PacKpbIBalOT €€ poJib B II03HABATEIBLHOM M IIPAKTUYECKOH Jesi-
TEJIFHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBaKCHHS K IMpoLeccy
TBOPUYECTBA B 00JACTH TEOPHUU U NMPAKTHIECKUX NMPHIOKEHUH XUMHH, IOMOTa-
10T BBIITYCKHUKY OPHEHTHPOBATHCS B OOMIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npoOJieMax, CBSI3aHHBIX ¢ XMMHUEH, KpUTHUECKH OCMBICIMBATh HMH(OPMALMIO
MIPUMEHATH €€ JUIsl TOTIOJIHEHNS 3HAHUH, PeIeHUs MHTEIUIEKTYIbHBIX U JKC-
MIEpUMEHTAIBHBIX MCCIIEI0BATENBLCKIX 3aa4. B 1ienom conepkanue yueOHOTO
npeaMeTa « XUMUs» JJAHHOTO YPOBHS U3Y4YEHUs] OPUEHTUPOBAHO Ha GpOpMUPO-
BaHUE Y YYAaIIUXCS MHPOBO33PEHUYECKONH OCHOBBI JUIA MOHMMaHHS (uiocod-
CKHX MJeH, TaKNX Kak: MaTepHaJbHOE eINHCTBO HEOPTaHWYECKOTO M OpraHu-
YEeCKOro MHUpa, 00yCIOBICHHOCTh CBOICTB BEIIECTB UX COCTAaBOM U CTPOCHHEM,
MI03HABAaEMOCTh NMPHUPOAHBIX SIBJICHUH IyTEM SKCHEPHUMEHTa U PEIIeHUs IPOTH-
BOPEUHI MEXTYy HOBBIMH (DPaKTaMH M TEOPETHYECKUMH MPEANOCHIIKAMH, OCO-
3HaHWE POJM XUMHH B PEIICHHH SKOJIOTHMYECKHX MpOOJeM, a Takke IpodiemM
cOepeKeHHsI HHEPTETHUECKUX PECYPCOB, CHIPhS, CO3AaHHs HOBBIX TEXHOJIOTUH
U MaTepUaOB.

B mnane pemreHus 3aa4 BOCIIUTAHUS, Pa3BUTHS M COLMAIIM3ANN 00y4aro-
LIUXCSl TIPUHSTHIE NPOrpaMMON MOJAXOMABI K ONPENEICHUIO COAEPXkKAHUS U MO-
CTPOEHHMS MpeAMeTa MpeAyCMaTpUBalOT (GOPMUPOBAHUE Yy yUallUXCs YHHBEp-
CaNBHBIX y4YeOHBIX IEHCTBHH, MMEIONMX 0a30BO€ 3HAYCHHE JUIS PA3IUIHBIX
BHJIOB JICSITEILHOCTH: PEIICHHs MpoOJieM, TIOUCKa, aHalu3a U 00pabOTKH WH-
(dopmanmn, HEOOXOAUMBIX JUTSI IPHOOPETEHHS ONBITA MMPAKTUICCKON M HCCIe-
JIOBATENbCKOI AEATENBHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IIO3HAHUM XH-
MUH.



HNEJNA U 3AJJAYA YYEBHOI'O ITPEJIMETA
«XHUMMUS»

B npakTHke npenojaBaHus XUMHUU Kak B OCHOBHOM, Tak U B CpeiHEH IIKo-
Je, NP ONpPENENCHUH COACP KATENIbHOW XapaKTePUCTUKU LEeNed H3y4YeHHUs
ImpeaMeTa HalpaBlIeHMEM NEPBOCTENEHHON 3HAYMMOCTH TPaAMLUOHHO MpPH-
3HaéTCcsl (HOPMHUPOBAHNE OCHOB XUMHYECKOW HAyKH Kak 00JIacTH COBPEMEHHO-
TO €CTECTBO3HAHMUS, NPAKTUYECKOHN NEATEIbHOCTH YEIOBEKA U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOH KyIbTyphl. C METOIMYECKOW TOYKH 3PEHHS TaKon
MOJIXOJ K ONPEACICHHIO LeNel N3ydeHHsl MPEeIMETa ABISETCS BIIOJIHE ONpaB-
JTQaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUs TNIaBHBIMU IIETISIMH H3YyYEHHs IpeaMeTa
«XuMus» B cpeiHeil mKosie Ha 6a30BOM YPOBHE SIBISIOTCS:

(dhopMUpOBaHUE CUCTEMBbI XUMHUCCKUX 3HAHUI KaK Ba)KHCHIICH COCTaBIISIO-
LIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM JIEkKAT KIIO-
YeBble MOHATHUS, (yHAAMEHTAIbHBIC 3aKOHBI U TEOPHHM XUMHH, OCBOCHHUE
sI3bIKa HAyKH, YCBOCHHE M MOHMMAaHHE CYIIHOCTH IOCTYIHBIX 0000IICHMI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIJIEHHUE C MCTOPHUEN MX pa3BUTHL
U CTaHOBIICHUS;

(opMHpOBaHHE M Pa3BUTHE IIPEACTABICHUI O HAYYHBIX METOIAX MO3HAHUS
BEIIECTB M XMMUYECKUX PEaKnuii, HEOOXOANMBIX AJSI IPUOOPETEHHUS yMe-
HUI OPUEHTHPOBATHCS B MUPE BELIECTB U XUMHUYECKUX SIBICHUH, HMEIOIINX
MECTO B IIPUPO/JIE, B TPAKTUUECKON U NMOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHUH U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOAECHUEM H
00BSICHEHHEM XHMHUYECKOTO DKCIIEPUMEHTa, COOJIOIEeHHEM TpaBui Oe3-
OTacHOTO 00OpaIeHus C BelecTBaMHu.

Hapsiny ¢ aTuM coneprkarenbHas XapakTEpUCTUKA LIeJIeH U 3a1a4 U3y4eHUsI
IIpeiMeTa B IIPOrpaMMe YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HO-
BBIMH NPHOPHUTETAMH B CHCTeMe olmiero cpeaHero obpasoBanus. CerogHs B
NIPENoiaBaHuN XUMHHM B OOJbIIEH CTETICHM OTHAETCS NPEIIOYTCHUE IPaKTH-
YEeCKOW KOMIIOHEHTE COAEpXKaHUs 00ydeHUsI, OPUeHTUPOBAHHOM Ha MOATOTOB-
Ky BBIIYCKHHMKA IIKOJIBI, BJIAJCIONIEr0 HE HAOOpOM 3HAHMH, a (YHKIMOHAIIb-
HOH TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHMSMH AKTUBHOTO IIOJIydEHUS
3HaHUIl U NPUMEHEHHS HUX B PEAJbHOW XKHU3HM Ul PELICHHs MPAKTHYECKHX
3a1ay.

B 5T0#i cBA3M npu M3ydeHHH NpeaMera «XUMUs» JOMHHHUPYIOIIEE 3Haue-
HHUE TPHOOPETAIOT TaKKe IeNN U 3aJa49H, KaK:

ajanTanysg OO0yYaroUIuXcs K yCIOBUSAM TUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(hopMHUpOBaHNE MHTEIUIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caM000-
pPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY IPHHATHUIO I'PaMOTHBIX
pellleHN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELECTBa-
MU U UX IPUMEHEHUEM;

(opmupoBaHue Yy 00yUaIOMNXCS KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEH-
1uil), UMEIOLINX YHUBEPCAIbHOE 3HAYEHUE sl Pa3lIUYHbIX BUAOB Jes-
TEJILHOCTU: PELIeHUs MpoOiieM, MOUCKa, aHaM3a U 00padoTKH MH(pOopMa-



LK, HEOOXOIUMBIX IJIsl IPUOOPETEHHS OIBbITA JCATEIBHOCTH, KOTOpas 3a-

HUMAaeT Ba)KHOE MECTO B MO3HAHWHU XHMUH, & TAKXKE ISl OLICHKHU C TTO3HILUH

9KOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB H XUMHUYECKUX

MIPOLIECCOB Ha OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX CIO-
coOHOCTell 00y4JaroIuxcs: CIOCOOHOCTH CaMOCTOSITENBFHO MPUOOpeTaTh HO-
BbIC 3HAHHS 110 XMMHU B COOTBETCTBHH C )KU3HEHHBIMHU IOTPEOHOCTSIMH, HC-
TMOJIb30BaTh COBPEMEHHBIE HMH(OPMAILIOHHBIE TEXHOJOIMH [UISl TOWUCKA W
aHaiM3a y4eOHON M Hay4YHO-NOMYJSIPHOW HMH(OpPMAlMHd XHUMHYECKOTO CO-
JepIKaHMS;

(hopMupOBaHUE U pPa3BUTHE y 00YJAIOMINXCS ACCOLUATHBHOTO M JIOTHIECKOTO
MBIIIICHUSI, HaOIIOJaTebHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpBIC
0COOCHHO HEOOXOIMMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUN W HPOBEACHUH
XMMHYECKOTO HKCTIEPUMEHTA;

BOCIIHTaHHE y oOydarommxcs yOeXKIEHHOCTH B T'YMAaHHCTHYECKOH Harpas-
JICHHOCTH XMMHH, €€ Ba)XHON POJIM B PEUICHUM TTI00ATIBbHBIX MpOOIeM pa-
LHOHAJIBHOTO MPHUPOJIONOIB30BAHMUS, TIONOTHEHUS YHEPTeTHUECKUX pecyp-
COB W COXpaHEHHs IPUPOJHOTO PABHOBECHsS; OCO3HAHUSI HEOOXOJUMOCTH
OepeXHOT0 OTHOIICHHS K MPUPOJE U CBOEMY 3/I0POBBIO, a TaKkke Mpuoodpe-
TEHHMsI OTIbITA MCIIOJIb30BAHUS MONYYSHHBIX 3HAHUH AJISI IPUHATHUS TPAMOT-
HBIX PEIICHUH B CUTYallUsIX, CB3aHHBIX C XUMHYECKUMH SIBICHHUSMH.

Henu v 3a1aun u3ydeHus npeamera «XUMUs» HONYyYHIH MOJPOOHYIO Me-
TOJMYECKYIO HHTEPIIPETAlNIO B pasjelne nporpammsl «llmaHupyemsie pe3yib-
TaThl OCBOEHUS TIpeIMeTay, Oaroapst 4eMy oOecriedeHo Y€TKoe NpecTaBie-
HHE O TOM, KaKHe 3HaHUS ¥ YMEHHUS HMEIOT NPsIMOE OTHOIICHUE K peai3anni
KOHKPETHOH LIeJIH.

MECTO YYEBHOI'O IIPEJIMETA «XUMUS» B
YYEBHOM IIVIAHE

B cucreme cpennero obmiero oopa3oBaHus «XUMHSA», H3ydaemasl Ha 0a30-
BOM YpOBHE, NpH3HaHa 00A3aTeNbHBIM y4eOHBIM IPEIMETOM, BXOISIIMM B
cocTaB npeaMeTHOH obnmacti «EcTecTBeHHbIE HayKn». YYeOHBIM IIIAaHOM Ha €€
n3ydeHme orBefeHo 70 yueOHbIX yacoB, 1o 1 gacy B Hegenmto B 10 u 11 kmaccax
COOTBETCTBEHHO. B TeMaTHueckoM IUIaHMPOBAaHMM YKa3zaH pe3epB yueOHOro
BPEMEHH, KOTOPOE PEKOMEHAYETCS U peasln3alliiil aBTOPCKUX IOAXOJOB II0
HCTIOJIb30BaHUIO Pa3HOOOPa3HBIX (OPM OpTraHu3aluy y4eOHOTO Tporiecca.

HHJIAHUPYEMBIE PE3YJIBbTATBI OCBOE-
HUA YYEBHOI'O IPEAMETA «XUMMUS»

®I'OC ycraHaBnuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOSHHS OOyJarOIlIu-
MHCSI IPOTPAMM CpeIHero 001mero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMET-
HBIM M TIPEAMETHBIM). HaydHO-MeTOINYIeCKO OCHOBOW ISl pa3pabOTKH TLIa-



HUPYEMBIX PE3YNIbTaTOB OCBOEHHS IPOTPaMM CPETHEro oOmero oOpa3oBaHUsA
SIBIISICTCA CUCTEMHO-AEATEIbHOCTHBIN TTOAXO/T.

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBUM C CHCTEMHO-AEATENBHOCTHBIM IOJXOAOM B CTIPYKType
JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS NMpeaMeTa «XUMHsD Ha YPOBHE CPEJHEro
o01iero 00pazoBaHus BBIJEICHBI CIEIYIONINE COCTABIISIONIUE:

OCO3HaHHE O0YYAIOIUMHUCS POCCHHCKOMN I'pa’kAaHCKON WAEHTUYHOCTH — TO-

TOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEAEICHUIO;
HaJIMYMe MOTHBAIMH K 00YUEHHUIO;

LIENICHATIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKACHHH JMYHOCTH Ha OCHOBE

KITIOUEBBIX IICHHOCTEH W UCTOPUICCKUX TPAIUIIIA 0a30BOH HAYKH XHMUH;
TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH aes-

TEJIFHOCTH [EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMHM, NPUCYIIUMH II€TIOCT-

HOH cucTeMe XMMHUYECKOT0 00pa3oBaHus;

HaJIMYMe MPaBOCO3HAHMS SKOJIOTHYECKOW KyJIbTYpHl M CHOCOOHOCTH CTaBHTh
1ECJIU U CTPOUTD ) KU3HCHHBIC IIJIAHbI.

JINYHOCTHEIE pe3yJIbTaTbhl OCBOCHUA IIPEAMCETA «XUMHUA JOCTHUT'aKOTCsI B
CANUHCTBC y‘IG6HOI71 U1 BOCIIUTATEIIbHOU JACATCIPHOCTU OpFaHI/ISaHI/II/I B COOTBCT-
CTBUU C T'YMAHUCTUYCCKHUMH, COLUOKYJIbTYPHBIMU, TYXOBHO-HPABCTBCHHBIMU
LEHHOCTSIMU M HJIeaJlaMU POCCUHCKOTO IPaKAaHCKOTO OOIIECTBa, MPUHITHIMU
B 00IlleCTBE HOPMaMHU M MpPaBWJIAMHU TOBEJIEHHUS, CIOCOOCTBYIOLIMMH MPOIIec-
caM CaMOIIO3HAHMS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHHS JTMYHOCTH
00yJaroIuXCs.

JInyHOCTHBIE PE3yJIbTAThl OCBOCHMS TpenMera « XUMUs» OTpakaroT chop-
MHPOBAaHHOCTh OIBITA TO3HABATENLHOM M IPAKTUYECKOW NESATEIBHOCTH 00Y-
YAIOMMXCS 110 PEUTN3ANU MIPUHATHIX B OOIIECTBE LEHHOCTEH, B TOM YHCIIE B
YaCTH:

1. I'pamIaHCKOr0 BOCIIMTAHMS

OCO3HaHusA O6y‘IaIOH_II/IMI/IC$I CBOUX KOHCTHUTYHUOHHBIX IIpaB U 065[321HHOCT61>1,
YBA)KEHMS K 3AKOHY W IIPABOIOPAIKY;

MPEACTABJICHNA O COLIMAJIBHBIX HOpMax M MpaBUjiaX MEXKINYHOCTHBIX OTHOLIC-
HHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ JACATCIIBHOCTH IIPU CO3TaHUN yqe6H1)1x
IIPOCKTOB, PCIICHUN yqe6m)1x " NIO3HABATCJIBHBIX 3a7a4, BBIIIOJIHCHHUHN XH-
MHYCCKHUX OKCIICPUMEHTOB,

CcrocoOHOCTH MOHMMATh W NPHUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY M apry-
MCHTBI APYTUX IIPHU aHAJIN3C pa3IMYHbIX BUAOB y‘IC6HOI71 JCATCIBbHOCTH,

2. HanI/IOTl/I‘leCKOFO BOCIIMTAHUA:

HEHHOCTHOI'O0 OTHOHLICHHSA K HCTOPUYCCKOMY W HAYYHOMY HACJICIUIO OTCYEC-
CTBEHHOM XUMHH,

YBaXKCHHUA K IMPOLUECCY TBOPUYCCTBA B obnactu TCOPUU U MPAKTUYECCKOI'0 MNpu-
MCHCHHS XUMUU, OCO3HAHUA TOr'0, YTO AOCTHIKCHUSA HAYKHU €CTh PC3yJibTaT



JUTUTENBHBIX HAOIONEHNH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX IOHCKOB,
MIOCTOSTHHOTO TPYAa YIEHBIX U IPAKTHKOB;

MHTEpEeca W MO3HABATEIFHBIX MOTHBOB B IIOJIyYCHNH U TOCIIETYIOIIEM aHAIN3E
nHpOpManMK O TMEPENOBHIX IOCTHXCHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, OTUYCCKOI'O MOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYyallUH, CBA3aHHBIC C XUMHWYCCKUMU SABJICHUAMU, U
MPUHUMATDH OCO3HAHHBIC  PCHICHUS, OPUCHTUPYACH Ha MOpajJbHO-
HPABCTBECHHBIC HOPMbBI U IEHHOCTU,

TOTOBHOCTH OLICHUBATH CBOE MOBEACHUEC U MOCTYIKHU CBOUX TOBapI/IHleﬁ C II0-
3I/IIIPII>1 HpPaBCTBCHHBLIX U IMPABOBLIX HOPM U OCO-3HAHUC HOCHCHCTBI/Iﬁ 9THUX
TOCTYIIKOB;

4. @opMHUpPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHMMaHHS LIEHHOCTEH 3/I0pOBOTO M Oe30macHOro odpasa >KH3HM; HEOOXOau-
MOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PM3HUIECKOMY M IICH-
XHYECKOMY 3JJ0POBBIO;

co0uoieHNs TpaBUi 0€30IacHOTO OOpaIIeHNs C BEIIEeCTBaMH B OBITY, IOBCe-
JTHEBHOH >KM3HU U B TPYAOBOH NIESITEIHLHOCTH;

MOHMMaHHS IEHHOCTH TPaBHJ MHAWBUAYaJIbHOTO W KOJUIEKTHBHOTO Oe3omac-
HOTO TIOBEJICHUS B CUTYAIUX, YIPOXKAIOIIMUX 3I0POBBIO U XH3HH JIIOJEH;
OCO3HAHMS MOCJIEACTBUN U HENPUATHS BPEIHBIX NMPHUBBIYEK (YHOTPEOICHHS
QJIKOTOJIS, HAPKOTHUKOB, KYPEHH);

5. Tpya10BOro BOCHUTAHMSA:

KOMMYHUKATHBHON KOMIIETEHTHOCTH B Y4eOHO-UCCJIEIO0BATEIbCKON JIesTelb-
HOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUECKON W APYTHX BHUJAX NEATEIbHO-
cTH;

YCTAHOBKH Ha aKTMBHOE YYacTHE B PELICHUN MPAKTHUECKUX 33]a4 COLUATBHON
HaTpaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IIIKOJIbI);

HHTEepeca K MPaKTHYECKOMY HM3YYEHHUIO MPOodeccHid pa3IMYHOrO poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUSI IPEAMETHBIX 3HaHUU 10 XUMUH;

YBa)KE€HUS K TPYAY, JIOASIM TpyJAa U pe3yIbTaTaM TPYAOBOU JesITeNbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHIYAJIEHON TPAaeKTOpUH 00pa3oBa-
HUsI, Oyaymei nmpodeccuu U peanu3anuy COOCTBEHHBIX JKM3HEHHBIX IUIa-
HOB C Y4ETOM JINUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB
1 IOTpebHOCTeH 001IeCcTBa;

6. DKO0JIOrH4eCcKOro BOCIIUTAHNSA:

9KOJIOTHYECKH I1eJIECO00Pa3HOr0 OTHOIICHHUSI K MPHUPOJE, KaK UCTOYHUKY CY-
IIECTBOBAHUS KU3HH Ha 3eMIIe;

IIOHUMAaHUS FHO6aHBHOFO xapaKTepa 9KOJOTHYCCKHUX npo6neM, BJIIUAHHUA DKO-
HOMMYECKHX IIPOLECCOB HA COCTOSIHUE IPUPOJHOMN U COLMAJIBHOM Cpeabl;

OCO3HAHUA HeO6XOI[I/IMOCTI/I HUCITIOJIB30BAHUA ,Z[OCTI/I)KCHI/II\/'I XUMHUHN OIS0 pCI.HCHI/Iﬂ



BOTIPOCOB PAIOHATIHFHOTO IPHPOIOTIONIE30BAHNS;

AKTUBHOTO HETPUSTHUS ACHCTBUM, MPUHOCAUIUX BPEI OKPYKAIOIIEH MPHUPOA-
HOW cpenme, YMEHHS IIPOTHO3MPOBATh HEOIATONMpPUATHBIC SKOJIOTHUECKHUE
MTOCTICICTBHS TIPEIPUHIMAEMBIX IEHCTBUH M MIPEIOTBPANIATD UX;

HaJM4Yusl Pa3BUTOTO SKOJOTMYECKOTO MBIILICHHS, SKOJIOTMYECKON KYyJIbTYpHI,
OIbITA JESATEIBHOCTH 3KOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS PYKOBOII-
CTBOBaThCSl UMHU B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLMATBHON
MPAKTHUKE, CIIOCOOHOCTH M yMEHHUS aKTHBHO MPOTHUBOCTOSTH HICOJIOTHH
xeMmodooum;

7. LleHHOCTH HAYYHOTI'0 IO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIECTBEHHOMN NPAKTUKHY;

MOHMMAHHA CIIeIN(UKN XUMHUN KaK HayKH, OCO3HaHUs e€ ponu B popMupoBa-
HUM PAIOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3JaHHU IIEJIOCTHOTO TIpen-
CTaBJIECHU 00 OKpPY’KafoIIeM MHUPE KaK O €ANHCTBE MPUPOABI U YEIIOBEKA, B
TIO3HAHWHU TIPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIEM COXPaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOeXXIEHHOCTH B 0CO00H 3HAUNMOCTH XUMHUH JUISI COBPEMEHHON IMBUIIN3AIINH:
B €€ TYMaHUCTHYECKOM HAIPaBIECHHOCTU U Ba>XKHOH POJM B CO3JaHUM HO-
BOi 0a3bl MaTepuaibHOW KyJbTYypBl, PELICHUH TJ00aJbHBIX MNpoOIIEeM
YCTOMYMBOI'O Pa3BUTHS 4EJIOBEYECTBA — CBIPHEBOM, SHEPIeTUYECKOM, MH-
IICBON M JKOJIOTHYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, oOecrie-
YCHHUU YCJIOBUH YCHEIIHOTO TPyda M JKOJIOTHYCCKH KOMGOPTHOHM KU3HU
Ka’XJ0T0 4YjeHa O0IIEeCTBa;

€CTEeCTBEHHO-HayYHOW TPaMOTHOCTH: NOHMMAHUsI CYIIHOCTH METOJOB ITO3HA-
HUSI, UCTIOIB3YEMbIX B €CTECTBEHHBIX HAayKaX, CHHOCOOHOCTH HCIIOJIb30BATh
TIoJTydaeMble 3HAHWA Ul aHaJIM3a U OOBSCHEHUS SIBICHUH OKPY)KAIOIIETO
MHpa U NMPOUCXOAAINX B HEM U3MEHEHHUH; yMEHHS JIeJ1aTh 00OCHOBAHHbIE
3aKJIIOYEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JaHHBIX C IEIbI0
TIOJTY4eHHSI JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XUMHYECKHE 3HAHUS IS pelle-
HUsA np06neM B p€aJIbHBIX KU3HCHHBIX CUTYAIUAX,

HHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON IEATEIFHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO U camM0o00pa3oBa-
HUIO, K aAKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHUM 110 XUMHH B COOTBETCTBHH C
JKN3HCHHBIMHU HOTpe6HOCT$[MI/I;

HHTEpeca K OCOOEHHOCTSIM TpyJAa B pa3iIMyHbIX cepax npodeccrnoHabHOM
JESITeNbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiIbTaTbl OCBOSHHS y4eOHOTO MpeameTra «XuMus» Ha
YPOBHE cpefiHero o0Iero oopa3oBaHus BKIIOYAIOT: 3HAYMMBIE JUIs GOpMHUPO-
BaHWS MHPOBO33PEHMsI OOYYAIOMIMXCS MEXKIUCIUILIMHAPHBIE (MEXIpeaMeT-
HBIE) OOIICHAYYHBIEC MOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHON KapTHHEI



MHpa W CIe-IU(UKY METONOB MO3HAHMSA, HCIOJB3YEeMBIX B €CTECTBEHHBIX
Haykax (MaTepus, BELIECTBO, SHEPTHs, SBJIECHHE, IIPOLECC, CHCTeMa, HAy4HBIH
(haKT, MPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIICIOBAHHUE,
HaOJIoIeHNE, H3MEPEHNE, YKCIIEPIMEHT U Jp.); YHHUBEPCAIbHBIC YUeOHbIE eHi-
cTBHs (IIO3HaBaTeNbHbIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIE), 00eCIeYnBalo-
mye ¢GopMupoBaHne (QYHKIMOHAIBHOM TPaMOTHOCTH M COLMAJIbHOW KOMIIe-
TEHIUH 00y4alomHMXCsl; CIIOCOOHOCTH 00YYaIOIIMXCS HCIIOIB30BaTh OCBOCHHBIE
MEXANUCIMIUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHUS M YHUBEPCAIbHBIE yueO-
HBIE ICWCTBHS B TIO3HABATEIbHON M COI[MAJIBHON TIPAKTHKE.

MeranpeaMeTHble Pe3yJIbTaThl OTPaXKAIOT OBJIAJICHHE YHHBEPCATbHBIMU
y4eOHBIMH MO3HABATEJILHBIMH, KOMMYHUKATHBHBIMA M PETyJIATHBHBIMU JICH-
CTBUSIMHU.

Osnadenue yHueepcanbHblMu y4ueOHbIMU NO3HABAMEILHBIMU OeliCH 8Us-
mu:

1. Ba30BbIMH JIOTHYECKMMU A€HCTBUSIMH:

CaMOCTOSATENFHO (hOPMYTHPOBATEH M AKTYAIN3UPOBATH IIPOOIIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

OTIPENENATh LENH NeATeIHHOCTH, 3aJaBas MapaMeTphl U KPUTEPHH HX JTOCTH-
JKCHHUS, COOTHOCUTH PE3yJIbTAThI JACATEIBHOCTH C MIOCTABICHHBIMH IICIISIMH;

HCITIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICIIATh XapaKTePHbIC MPU3HAKU MOHATUI M YCTaHABIMBATH UX B3aUMO-
CBsI3b, UCIIOJIH30BaTh COOTBETCTBYIOIIHME MOHITHS I OOBACHCHUS OT/ICIb-
HBIX (DaKTOB U SIBIICHUH;

BBIOMPATh OCHOBAHUSI U KPUTEPHUU ISl KIACCH(DUKAIMK BEIICCTB M XHUMUYEC-
CKHX pEeaKLHii;

YCTaHABJIMBATh PUIUHHO-CIICACTBEHHBIC CBSI3U MEXIY H3YYaeMBIMU SIBICHU-
SIMU;

CTPOWTH JIOTHYECKUE PACCYXICHUS (MHAYKTHUBHEBIC, NEIYKTUBHBIC, [0 aHAJO-
THH), BBELBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PACCMaTPUBAECMBIX
SIBIICHUSIX, POPMYITUPOBATH BBIBOBI U 3aKIFOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOIb3YEMbIE B XHMHH CHMBOJUYCCKUE
(3HaKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHEIE MPEACTABICHUS — XH-
MUYECKUH 3HaK (CHUMBOJ) dJIEMEHTa, XUMHUUYecKas (GopMmyla, ypaBHEHUE
XMUMHUYECKON PEaKIIii — IMPH PEIICHHH YICOHBIX [TO3HABATEIbHBIX U IPaK-
THYECKHUX 3a[a4, IPUMCHSITh Ha3BAaHHBIC MOJCIBbHBIC MPEICTABICHUS IS
BBISIBJICHUSI XaPAKTEPHBIX MPU3HAKOB M3YYaE€MBIX BEIICCTB W XMMHUYECKHUX
peakuui;

2. Ba30BLIMH HCCJI€A0BATEILCKUMH JeHCTBUAMU:

BJIaIETh OCHOBAMH METOJIOB HAayYHOTO MO3HAHMS BELIECTB U XMMHUUYECKUX pe-
aKIUI;

(GhopMyIHPOBAThH IIETU U 3aJIaYH WCCIICAOBAHUS, UCIIOIB30BaTh TOCTABICHHEIC
U CaMOCTOSTENFHO C(hOPMYIHPOBAHHBIC BOIIPOCHI B KAUYECTBE HHCTPYMEHTA
MTO3HAHUS M OCHOBHI JUIs1 (POPMHUPOBAHISI THIIOTE3HI MO POBEPKE MPABILIIb-
HOCTH BBICKa3bIBAEMBIX CY>KICHHUIA;



BJIJICTh HaBBIKAMHM CaMOCTOSATENBHOTO IUIAHWPOBAHMS U MPOBEICHUS y4CHH-
YECKHX DKCIEPHMEHTOB, COBEPLICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
mporecca, CaMOCTOSITENIBHO MPOTHO3HPOBATh €r0 Pe3yibTar, (GOpMYIHpO-
BaTh OOOOIICHUS M BHIBOJBI OTHOCHTEIIBHO JOCTOBEPHOCTH DPE3yJIBTATOB
HCCIIeIOBAaHMUS, COCTABIISITh 0OOCHOBAHHBIN OTUET O MPOICNAHHOM padorTe;

NPHOOPETaTh OMBIT YUCHUYECKOH HCCICA0BATEILCKON M MPOCKTHOU AeATENb-
HOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIBHOMY MOHC-
Ky METOJIOB PCIICHHUS MPAKTUYECKUX 3a/ad, MPUMEHECHHIO PA3HYHBIX Me-
TOJIOB MO3HAHHUS;

3. IlIpuémamu padoTtsl ¢ uHopManmeii:

OPHEHTHPOBAThCS B  Pa3IMYHBIX HMCTOYHUKAX WH(OpMauuu (Hay4yHO-
MOMYJIApHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHBIE MOCO-
6us, pecypcsl MHTepHETa), aHANIN3UPOBATh MH(OPMALUIO PA3IUIHBIX BU-
J0B ¥ (HhOpPM IIPEACTABICHUS, KPUTHUCCKH OLICHUBATh €€ JOCTOBEPHOCTh U
HETPOTHBOPEUUBOCTb;

(hopMyIHpOBaTh 3ampochl M IPUMEHSTH PA3IMYHBIE METOIBI IPH IIOMCKE H
otOope wWHpOpPMANWH, HEOOXOAUMOW i BBIIOIHEHUS YYCOHBIX 3a1ad
OTIPENEeNEHHOTO THIIA;

npuoOpeTaTh OMBIT UCTIOIb30BaHUSI MH)OPMALMOHHO-KOMMYHUKATUBHBIX TEX-
HOJIOTHI U pa3JInuHBIX OUCKOBBIX CHCTEM;

CaMOCTOSTENILHO BBIOMpATh ONTHMaNbHYIO (GopMy mpencraBieHus uHboOpMa-
K (CXeMbl, rpaMKH, TUarpaMMbl, TaOJIHLBI, PUCYHKHU H T. 11.);

UCIIONIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJCTBA MPH paboTe ¢ XMMUUECKOH
nHpopManueid: NPUMEHATh MEXIpeaMeTHbIe ((HU3NUeCKre U MaTeMaTnye-
CKHe) 3HaKH U CUMBOIIBI, (JOPMYIIEI, aO0OpeBHUATYPbI, HOMEHKIIATYPY;

UCTIONb30BaTh M NPEoOpa3oBBIBATH  3HAKOBO-CMMBOJIMUECKHE  CPEICTBa
HAarJIHOCTH.
Ognadenue ynugepcanbHbIMU KOMMYHUKAMUBHBIMU OCHCMBUAMU:

3a71aBaTh BONPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMBI B XOJE IUajora W/Wiu
JIMCKYCCHUH, BBICKa3bIBaTh MIeH, (POPMYIUPOBATH CBOM NPEII0KEHHS OTHO-
CUTEJIFHO BBITIOJIHEHHUS TIPEJUIOKEHHOH 3a/1auH;

BBICTYIIATh C NPE3eHTaIel pe3y/IbTaToB MMO3HABATEIbHON AEATEIBHOCTH, TO-
JIy4€HHBIX CaMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIIIOJI-
HEHUU XUMHUYECKOTO IKCIIEPUMEHTA, IPAKTHYECKO# paboThI MO MUcCcie0Ba-
HUIO CBOWMCTB M3y4aeMbIX BEIECTB, pean3auu Y4eOHOTO MpoeKTa u Gop-
MYJIMPOBaTh BBIBOJIBI 0 PE3YJIbTaTaM IPOBEAEHHBIX UCCIECOBAHUN MyTEM
COTJIacOBaHUs MTO3UIUH B X0/l 00CY)KJICHUSI 1 0OMEHa MHEHHSMHU.
Ognadenue yHueepcanbHblMu PecyiamueHbIMU OeliCI-6UAMU:

CaMOCTOSTENLHO TUIAHUPOBATh M OCYLIECTBIISITH CBOIO ITO3HABATEIBbHYIO Jes-
TEJIFHOCTb, Ompeelnsss e€ Lenu W 33/aud, KOHTPOJIMPOBAaTh MU II0 Mepe
HEOOXO0ANMOCTH KOPPEKTHPOBATH NPEUIaraeMblii ajlrOpUTM JICHCTBUNA NPH
BBINIOJTHEHUH YYEOHBIX M MCCIIEAOBATENbCKUX 3a]ad, BBIOMpATh Hanbosee
3¢ eKTHBHBII CIOCO0 UX PEUIeHHS C YYETOM MOTYyICHHS HOBBIX 3HAHHUH O
BEIIIECTBAX M XMMHUUECKHX PEaKIUIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JIESTEIFHOCTH HA OCHOBE CAMOAHAIN3a U



CaMOOLIEHKH.

IHPEAMETHBIE PE3YJIBTATDBI

ITpeaMeTHBIE PE3yNBTATBl OCBOCHUS MPOTPaMMbI CpEIHET0 obmiero odpa-
30BaHUs 10 XUMHH Ha 0230BOM YpOBHE OPUEHTHPOBAHHI Ha oOecrieueHue mpe-
HUMYILECTBEHHO 0011e00pa30BaTeIbHON U OOLIEKYNBTYPHONW HOATOTOBKU 00Y-
yaromuxcs. OHM BKIJIIOYAIOT: cneuuduyeckue s ydyeOHoro mpeamera «Xwu-
MUs» HaydHble 3HaHUS, YMEHUS U CIIOCOOBI JIEHCTBHI IO OCBOEHMIO, UHTEP-
NpeTaluy U MpeoOpa30BaHUIO 3HAHUM, BUJBI JIESTEILHOCTH IO IOJYYEHHUIO
HOBOTO 3HAaHUWS W NPUMEHEHHIO 3HAHUI B Pa3MYHBIX YYEOHBIX U peajbHBIX
KU3HEHHBIX CHUTYalUsX, CBA3aHHBIX ¢ XUMHEH. B mporpamme mnpenmerHbie
PE3yNbTaThI IPEICTABICHBI 110 TOAAM H3YUCHHS.

10 KJIIACC
IIpenmeTHBIe pe3yabTaThl OCBOCHUS Kypca «OpraHuueckas XUMHUS» OTpa-

HKAroT:

1)  copmuposannocms npedcmasnenuii: 0 XUMHYECKOU COCTABISIOMICH
€CTECTBCHHO-HAyYHOU KapTHHBI MUPA, POJIM XUMUH B TO3HAHUU SIBICHHUH
NpUPOJBI, B (POPMUPOBAHUH MBIIUICHUS M KYJIBTYPbI JIMYHOCTH, €€ QyHK-
IIMOHAJBHONW T'PaMOTHOCTH, HEOOXOJMMOW JUI PEUICHUS MPAaKTHYECKUX
3a7a4 M HKOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3/10POBBIO M
HIPUPOIHOM cpene;

2)  @1adeHue CUCTEMOIl XMMUYECKUX 3HAHUH, KOTOPask BKIIOYAET: OCHOBOIIO-
JIararoniye MOHATHs (XUMHUIECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa
aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTh, XUMHUYECKas
CBSI3b, CTPYKTYpHas ¢opmyna (pa3BEpHyTast U COKpaléHHasi), MOJib, MO-
JSIpHAs Macca, MOJISIPHBII 00bEM, YrIepOaHbIN CKeJeT, (yHKIHMOHAIbHAs
Tpymma, pagukal, H30MepHs, H30MEepPbl, TOMOJIOTHIECKUN P, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA- M a30TCOJAEpIKAalle COETUHEHUS, MOHOMED,
MOJIIMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COSINHEHHUS); TEO-
PHUM U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux Bemiects A. M. Bytiepo-
Ba, 3aKOH COXPaHEHHs MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYE-
CKUH SI3bIK XUMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE I10-
HUMaHHs TIPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBICHHH, (haKToII0-
THYECKUE CBEJCHUS O CBOMCTBAaX, COCTaBe, IOJIy4EeHUH M O€3011acHOM HC-
MOJIb30BaHNM Ba)KHEWIINX OPraHWYECKHX BEIIECTB B OBITY M INpaKTHUe-
CKOM JIeATENbHOCTHU YEI0BEKa;

3)  cgopmuposannocme ymenuil 6bia61amb XapaKTEPHbIC IPU3HAKH MOHSITHIA,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCHOIb306AMb COOTBETCTBYIOIINE MTOHS-
THS TIPY OTIMCAHWHU COCTaBa, CTPOCHMS U MPEBPALICHUH OPTaHUIECKHUX CO-
CIMHCHUM;

4)  chopmuposannocme ymeHuil UCNONbL306AMb XUMHIECKYIO CAMBOJIHKY IS
COCTaBIICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméH-
HOHM) (OpMyJ1 OpPraHMYECKHX BEIIECTB M YPAaBHEHUH XMMHYECKHX peak-



5)

6)

7)

8)

9)

10)

11)

12)

13)

U, u3e0masnueams MOAETH MOJEKYJ OPTaHWMYECKHX BEIIECTB UL HII-
JFOCTPAIMX MX XUMHUYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHHS;
cpopmuposanHocmsb yMeHull yCmaHaeiuéams MPUHANICKHOCTh H3yYCH-
HBIX OPTaHMYECKUX BEHIECTB 110 UX COCTABY M CTPOCHUIO K OMpeAeIEHHO-
My KJaccy/Tpynne CoeIuHeHHH (YrieBOoJOpOJbl, KHUCIOPOA- M a30TCO-
JieprKallie COeANHEHNUs], BHICOKOMOJIEKYIISIPHBIE COSIMHEHNUS); 0a6amb UM
Ha3BaHuA N0 cucteMarndyeckoil HomeHknatype (IUPAC), a Taxoke npuso-
JUTh TPUBHAJIbHBIC HAa3BaHMS OT/ACNIBHBIX OPraHWYECKUX BElIeCTB (ITH-
JIeH, MPONMJIEH, alleTHIIeH, STUIICHIJINKOIb, TIINIEPHH, GeHoI, popMab-
JIeTH], alleTallbIeT U, MypaBbHHas KUCIIOTa, YKCYCHAsl KUCJIOTa, OJIEUHO-
Bas KHCJIOTa, CTEapMHOBAas KHCJIOTa, IIIFOK03a, (PpyKTo3a, Kpaxmal, Iel-
JII0J1034, TJIUIINH);

cpopmuposannocms ymeHus onpedenams BUABI XUMHYECKOH CBS3U B Op-
TaHWYIECKHUX COCNUHCHUSAX (OUHAPHEIC U KPaTHBIC);

copmuposaHHoCcmb yMeHus NpuMeHsms TOJOXKCHUAS TEOPUH CTPOCHHUS
opraHmdeckux BemecTB A. M. BytiepoBa anst 0ObsSICHEHHS 3aBHCUMOCTH
CBOMCTB BEIECTB OT MX COCTaBa W CTPOCHHUS; 3aKOH COXPAHEHHs MacChl
BEILIECTB;

chopmuposanHocme yMeHuil Xapakmepuzoeams COCTaB, CTpOSHUE, Gpu3n-
YEeCKUE U XMMHYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENICH Pa3IMuHbIX
KJIaCCOB OPraHWYeCKUX BelllecTB (METaH, 3TaH, STHICH, IPOIMJIEH, alleTh-
neH, OyragueH-1,3, metwiOyTaaueH-1,3, 6CH3051, METAaHOJ, 3TAHOJ, 3THU-
JICHTJIAKOIb, TIIWIEPUH, (EHON, aleTalbIeTHI, MypaBbUHAsT U YKCYCHAast
KHCJIOTBI, TJIFOK03a, KpaxMall, IIeJUTI0I03a, aMHHOYKCYCHAsI KUCIIOTA); UJi-
JIoCmpupogams TCHETHUECKYIO CBS3b MEXIy HUMH YPaBHEHUSMH COOT-
BETCTBYIOIIMX XUMHYCCKUX DPEaKIUi C HCIOIb30BaHUEM CTPYKTYPHBIX
thopmy;

cpopmuposanHoCcmb YMeHUs. XapakKmepu308ams WCTOYHUKU YTIEBOMIO-
POAHOTO ChIPbs (He(DTh, MPUPOIHBIIA I'a3, Yrojb), CIocoObl UX nepepador-
KU M IIPAaKTUYECKOEe NIPUMEHEHUE POJYKTOB NepepaboTKy;
cpopmuposannocmsb yMeHu NpPo8oOUms BBIYUCICHUS 10 XUMHYECKHM
ypaBHEHHsSM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BELIECTBA HIIH
NPOJIyKTa PEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3
MCXOJHBIX BEIIECTB WIIM MTPOJIYKTOB PEAKIHN);

chopmuposannocmes ymenui 61adems CUCTEMOW 3HAaHMH 00 OCHOBHBIX
METOJlaX Hay4HOT'O IO3HAHHMS, WCIIOJb3YEeMBIX B XHMHH NPU H3yYEHUH
BEIIECTB M XWMHYECKUX SIBJICHUI (HaONtoneHHe, M3MEpEeHue, SKCIepH-
MEHT, MOJACTHPOBAHUE), UCHOAb306AMb CUCTEMHBIC XUMHUYCCKHE 3HAHUS
JUISL TIPUHSTHUS PEIICHUI B KOHKPETHBIX XH3HCHHBIX CHTYallUsX, CBS3aH-
HBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

cghopmuposanHocms ymenuil cobnodams npasuia TONb30BAHHS XUMHUUE-
CKOM mocynoi n mabopaTOpHBIM O00OPYZOBAaHHEM, a TAaKXKe IpaBUiIa 00-
palieHusi ¢ BEUIECTBAMU B COOTBETCTBHM C MHCTPYKLHUSIMH IO BBITIOJIHE-
HHIO JTA00PATOPHBIX XUMHYECKUX OIBITOB;

cpopmuposanHocmsb yMeHUll NAAHUPOBAMb W GbINOAHAMbG XUMHUYECKUI



14)

15)

16)

17)

SKCHEPUMEHT (MIPEBPAIICHUS OPTaHUYECKUX BEINECTB NPH HArpeBaHUH,
TOJTy9YEHNE STHIICHA M U3YYEHUE €T0 CBOWCTB, KAYECTBEHHBIE PEAKIINHU Op-
TaHWYECKUX BEIIECTB, JACHATypaunus OCIKOB IIpH HAarpeBaHWH, [BETHHIE
peakuy OENKOB) B COOTBETCTBHH C IPABMIIAMHU TEXHUKH 0€301IacHOCTH
NpU OOpAIllCHUM C BEIIECTBAMHU U J1aOOpaTOPHBIM 000PYIOBaHUEM, Npeo-
cmaeisimb  Pe3yNbTaThl XUMHYECKOTO SKCICpUMEHTa B (OpMe 3alucH
YpaBHCHHI COOTBETCTBYIOUINX PEAKIUN U hopmynuposams BBHIBOIBI Ha
OCHOBE 3THX PE3yJIbTATOB;

chopmuposanHocmes yMeHuti KpUmMu4ecku aHaIu3upo8ams XUMHYECKYIO
HH(POPMALUIO, MOJyYaeMyI0 U3 pa3HbeIXx HCTOYHHKOB (CMU, UHTepHET 1
p.);

cpopmuposarnnocms ymeHuti cobaodams npasuia YKOIOTHIECKH IIeIIeco-
00pa3HOTO MOBEACHUS B OBITY M TPYIOBOI AEATEIBHOCTH B IIEIISAX COXpa-
HEHHS CBOCTO 3/I0POBBS U OKPYXKAIOMICH MPUPOTHON CPEIBl; 0CO3HABAMb
OITaCHOCTH BO3JICHCTBHA HA KHUBBIC OPTaHU3MBI OTIPEICIEHHBIX OpTraHIde-
CKUX BellecTB, MOHUMas cMbich mokasatens [1IK, noscuames Ha mpume-
pax CHOCO6I)I YMEHBUICHUA U IPEAOTBPALICHUA UX BPEAHOT'O BO3ﬂeﬁCTBHH
Ha OpraHU3M YeJI0BEKa;

JJIsL o6yqa}omnxc;1 C OIrpaHUYC€HHBIMH BO3MOKHOCTAMHU 30POBLA: YyMC-
HUC MPUMCHATH 3HaAHUA 06 OCHOBHBIX HOCTYITHBIX METOJaX MO3HAHUS BE-
IECTB U XUMHWYCCKUX ﬂBHeHHﬁ;

JUISL CJICTIBIX M CJIA0OBUISIIUX O0yJYaIOIIUXCS: YMEHUE HCIIOIh30BaTh pe-
TheHO TOUCUHYIO cucTeMy oOo3HaueHuit JI. Bpains mist 3amucu XuMu-
YECKUX (POPMYIL

11 KITACC

[IpenmeTHbie pe3yabTaThl OCBOCHHS Kypca «O0Imas 1 HeopraHudeckas Xu-

MUsD» OTPAKaAKOT:

1)

2)

cpopmuposannocmsb  npedcmagieHull: O XAMHYSCKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, POJIM XMMHUHU B MIO3HAHUU SIBJICHUI
IPUPOABI, B HOPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI JIMIHOCTH, € (HyHK-
[UOHAIIEHOW TPaMOTHOCTH, HEOOXOAWMOW NIl PEUICHHS MPAKTHYECKUX
3a7a4 ¥ SKOJIOTUIECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/IOPOBBIO H
MIPUPOJIHOI cpefie;

61a0eHue CUCTEMOW XUMHUUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIO-
JIararoiime IOHIATHUA (XI/IMI/IquKI/If/'I 3JIEMEHT, aToMm, H30TOI, S-, P-, d-
AJIEKTPOHHBIE OPOUTANIN aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIM 00BEM,
BaJICHTHOCTD, 3JICKTPOOTPUIATEIIbHOCTD, CTCIICHb OKUCIICHUA, XUMHUYCCKasd
CBs3b (KOBaJICHTHAsl, HOHHASI, METAJIMUECKasi, BOJOPOIHAS), KPUCTAIUIN-
yeckasi peléTka, TUIIbl XUMUUECKUX PEeaKIHid, pacTBOP, JEKTPOIUTHI, HE-
3JIEKTPOJIATHI, 3JIEKTPOJIUTHUECKAsS NUCCOLMALUSA, OKUCIUTENL, BOCCTAHO-
BUTEJb, CKOPOCTh XUMHUYECKOW PEaKIMH, XUMUYECKOE PaBHOBECHE; TEOPUU
Y 3aKOHBI (TEOPHsI TMEKTPOIUTHYCCKON JUCCOUAIINH, TICPHOINICCKUH 3a-
koH /[I. I. MenneneeBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB, 3aKOH COXpa-



3)

4)

5)

6)

7)

8)

9)

10)

HEHHUS 1 TIpeBpare-

HUS SHEPTHH IPU XUMHYIECKHUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIIYE-
CKUH S3BIK XMMUHM, MHPOBO33PEHUYCCKUE 3HAHMSA, JISKAIIHE B OCHOBE IO-
HUMAaHUS NPUYAHHOCTH W CHCTEMHOCTH XHMHYECKHX SBICHHUH, (HaKTOJIO-
THYCCKUE CBEACHUS O CBOMCTBAX, COCTAaBE, MOJYUCHHH U OC30ITACHOM WC-
MOJIb30BaHUH BAXKHCHIITMX HEOPTaHMUYCCKHUX BEIICCTB B OBITY M MpaKTHYC-
CKOH JIeITEeNIbHOCTH Y€JIOBEKa;

chopmMuposaHHoCmb yMeHUll 6blA6/I5IMb XapAKTCPHBIC MPU3HAKK MTOHATHUH,
YCMaHaenu8ams UX B3aUMOCBSI3b, UCHOIb306aMb COOTBETCTBYIOIINUE TO-
HSTUS IPU ONMKMCAHUW HEOPTAHUYECKUX BEIIECTB U UX MPEBPaLCHHUIA;
cpopmuposanHoCmes yMeHUll UCHOIb3068aMb XAMUYECKYI0 CHMBOIUKY IS
cocTaBileHHs (OPMYI BEIIECTB M YpaBHCHHH XUMHYECKHX PEaKIui; CH-
crematiueckyto HomeHknatypy (IUPAC) u TpuBmambHBIE Ha3BaHUS OT-
JIENBHBIX HEOPTaHWYIEeCKUX BEIISCTB (YrapHBIA ra3, YIIIEKHUCIBIA Ta3, aM-
MHAK, TalIéHas W3BECTh, HETAlISHAs W3BECTh, NMUTHEBAs COMA, MHUPUT M
p.);

chopmuposannocme ymenuil onpeoeisimes BAIEHTHOCTh U CTENEHb OKHC-
JIEHUS] XUMUYECKHX JIEMEHTOB B COCUHEHHSIX Pa3IMYHOTO COCTaBa; BUJ
XUMHUECKOHN CBsI3U (KOBaJIeHTHAs, HOHHAsI, MeTaJlIndecKas, BOJOPOIHAs)
B COEIMHEHUSX; TUI KPUCTAIIIMUECKON PEIIETKH KOHKPETHOTO BEIeCcTBa
(aToMHasi, MOJIEKYJIsIpHAsl, MOHHAsI, METaJNINYEeCKas); XapaKkTep Cpelbl B
BOJHBIX PaCTBOpPaxX HEOPTaHMUYECKUX COEAMHEHUN;

cpopmuposanHocmb yMeHull yCmMaHagnueams TPUHAIIICKHOCTh HEopra-
HUYECKUX BEIIECTB TI0 X COCTAaBY K OINpPENeIEHHOMY KIlaccy/TpyIe co-
eMHEeHWH (IIPOCTHIC BEIIECTBA — METAIUIBl U HEMETaJUTbl, OKCHJIBI, OCHO-
BaHU, KHCJIOTHI, aM()OTEPHBIC THIPOKCHUIBI, COJIH);

cpopmuposanHoCcmb yMeHUl pacKpbléams CMBICT TIEPUOTUIECKOTO 3aKO0-
Ha J[. 1. MeHnmeneeBa U NEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYIO,
OOBSCHUTENIBHYIO M TIPOTHOCTHUYECKYIO (DYHKIINHY;

cpopmuposannocmsb yMeHull Xapaxmepu3oeams SIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX dJIeMeHTOB 1—4 mepuojoB [lepuonndeckoii cucte-
Mbl XuMHueckux 3nemeHToB Jl. . MenaeneeBa, UCIONb3ysl MOHATUS «S-,
p-, d-35IeKTPOHHBIE OPOUTANINY», «IHEPTETHYECKUE YPOBHUY, OOBACHAMD
3aKOHOMEPHOCTH M3MEHEHMsI CBOHCTB XMMHUYECKHX JJIEMEHTOB U MX CO-
€MHEeHUH 1o mepuoaaM W rpymnnam llepuoanyeckoil cucteMbl XUMHUYe-
ckux anemenToB JI. 1. Menneneena;

chopmuposannocmos  ymenuti  xapakmepuzoeams (onucvigams) o0IIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PAa3IMUYHBIX KIIACCOB,
noomeepicoams CyNIECTBOBAHUE TEHETHICCKON CBSI3H MEXIy HEOpPTraHU-
YECKMMU BEIIECTBAMHU C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMHU-
YECKHUX peaKIuii;

cpopmMuposaHHoCcmeb YMeHUs KAAcCUuyuposams XAMHUECKUE PEaKIIuu
M0 Pa3IMYHBIM TpHU3HAKaM (YUCIy U COCTaBy PEarupyrolux BEIIEeCTB,
TeII0BOMY 3P PEKTy peaKInu, H3MEHEHHUIO CTETICHSH OKHCIICHHS DJIEMEH-
TOB, OOPaTUMOCTH PEAKINH, YIACTHIO KaTaanu3aTopa);



11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

cpopmuposanHocmsb yMeHUuli cocmasisims YpaBHEHUS pEakIui pa3ind-
HBIX THIIOB; ITOJTHBIC W COKpAUIEHHBIC YpaBHEHHs PeakUuii HOHHOTO 00-
MeHa, YIUTBIBast YCIOBHS, IIPH KOTOPBIX 3TH PEAKIUU HAYT IO KOHIIA;
cpopmuposanHocms  yMeHull npogooums PEAKUUH, TIOATBEPKIAOIIIC
KaueCTBEHHBIH COCTaB Pa3IMYHBIX HEOPraHWYECKUX BEILECTB; pACHO3HA-
6amp OTIBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPax He-
OpPTraHUYECKUX BEIIECTB;

chopmuposanHocmes  ymenuil packpbiéams CYIHOCTh OKHCIHMTENBHO-
BOCCTAHOBUTEIIFHBIX PEAKIUN TMOCPEICTBOM COCTABJIICHUS 3JCKTPOHHOTO
GanaHca 3TUX peakUuid;

cpopmuposarnnocms ymenutl 00bACHAMb 3aBECUMOCTh CKOPOCTH XUMITYe-
CKOHM peakIMy OT Pa3InYHBIX (PaKTOPOB; XapaKTep CMEIICHHUS XMMHUC-
CKOTO paBHOBECHS B 3aBHCHMOCTH OT BHEIITHETO BO3ACHCTBHS (IPUHIIHII
Jle llaTense);

cpopmuposanHoCmb YMeHUll Xapakmepu3o8ams XAMHAYECKHUE TIPOLIECCHI,
JeKAIIAe B OCHOBE NPOMBIIUICHHOTO TONYYEHUsI CEPHOW KHCIIOTHI, aM-
MHaKa, a TaKke COPMHUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAYYHBIX
MPUHITUIAX U SKOJOTHYCSCKHUX Mpo0IeMaXx XMMUIECKOTO MPOU3BOJICTRA,;
chopmuposanHocme ymenul nposooums BBIYUCICHUS C UCIIOJIb30BaHUEM
TOHSATHUS «MAacCOBasi TOJIS BEUIECTBA B PACTBOPEY», 00BEMHBIX OTHOIICHHIA
ra3oB MPH XUMHYECKHX PEAKLUIX, MACChl BEIIECTBA WM 00bEMa ra30B 110
M3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce WM 00BbEMY OJTHOTO M3 y4acT-
BYIOIINX B PEAKIHUH BEIIECTB, TEIUIOBOTO 3(d¢dekra peakmunm HaA OCHOBE
3aKOHOB COXPaHEHUs MacChl BENIECTB, IPEBPALICHUS U COXPAHECHUS dHEP-
THH;

cpopmuposanHocmeb ymeHull coOI00amy npasuia TOIT30BAHAS XUMIUeE-
CKOM mocyIoi U mabopaTOpHBEIM OOOPYAOBAaHHEM, a TaKXKe IpaBHia 00-
palleHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIHSMH IO BBITIOTHE-
HUIO JTA0OPATOPHBIX XUMHUUECKUX OTBITOR,;

cpopmuposannocmsb yMenull NAAHUPO8AMd U GbINOJIHAMb XUMHUECKUI
IKCIIEPUMEHT (pa3yIoKEeHUE TIEPOKCH/IA BOAOPO/Ia B MPUCYTCTBHH KaTallu-
3aTopa, OINpejeeHHe Cpelbl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEp-
CaJIbHOTO MHAMKATOpa, BIUSHHUE PAa3IM4YHbIX (AKTOPOB HAa CKOPOCTh XH-
MHYECKOH peakiMy, peakiud WOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIHH
Ha cynb(dar-, kKapOoHAT- U XJIOPHI-aHUOHBI, HA KaTHOH aMMOHWS, pellle-
HHUE HSKCICPUMEHTANBHBIX 3a/1a4 1Mo TeMaMm «Metame» u «Hemerammsiy»)
B COOTBETCTBHH C IPABWIAMHU TEXHUKH 0E€30MACHOCTH IPH OOPALICHUU C
BEIIECTBAMH M Ja0OPaTOPHBIM O0OPYAOBAaHHUEM, npedcmasiims pe3yiib-
TaThl XUMUYECKOT0 KCIIEpUMEHTa B (hopMe 3aIiCH YpaBHEHUN COOTBET-
CTBYIOIIMX PEAKIUN U (opMyauposams BBIBOJIBI HA OCHOBE 3TUX Pe3yiib-
TaTOB;

cpopmuposaHHocmsb yMeHUull KpUMu4ecku aHaiu3uposams XUMHYECKYIO
MHPOPMALINIO, TTOTydaeMylo U3 pa3HeIX ucTogHuKoB (CMU, UHTepHET 1
ap.);

cghopmuposanHocmsy ymeHutl cooa00ams npasuia dYKOJIOTHIECKH 1IETIeco-



00pa3HOTo MOBEAEHUS B OBITY U TPYJOBOW NEATEIBHOCTH B LIEJISIX COXpa-
HEHUSI CBOETO 37I0POBbSI U OKPYKaIOIIEH NMPUPOIHON CpPEeAbl; 0CO3HABATH
OTIaCHOCTh BO3ACHCTBHUS HA )KHUBBIC OPTaHU3MBI ONPEICIEHHBIX BEIIECTB,
noHnMas cmbicn mokaszarens [IJIK, noscwames Ha mpumepax crocoOb
YMEHBIICHUS U NPEAOTBPAIleHUs UX BPEIHOTO BO3ACHCTBUSA HA OPTaHU3M
4eJI0BEKa;

21) @i oOydYarommMxcs ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbBS: yMe-
HHE NPUMEHSTh 3HaHUS1 00 OCHOBHBIX JOCTYITHBIX METO/aX ITO3HAHUS Be-
IIECTB U XMMHUYECKUX SIBIICHHIA;

22) naust cienbIX U CNa0OBHIAIUX OOYUYAIOIUXCS: YMEHHE HCIOJIb30BaTh pe-
TpeHO TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpaiis mist 3ammcu XuMu-
YECKUX (POPMYIL.

COAEPXAHUME YUEBHOI'O IPEJIMETA
«XHUMMUS»

10 KITACC. OPTAHUYECKASA XUMUA

TeopeTnueckre OCHOBBI OPTaHUUECKON XUMUU

IIpeamer opraHnueckol XUMUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE
B MOJIy4YEHUH HOBBIX BELIECTB M MaTEpHANIOB. T€OpHs CTPOEHHs OPraHMYECKUX
coemuaeHuit A. M. ByrnepoBa, e€ ocHOBHBIC TonoxkeHus1. CTpyKTypHBIE (op-
MyJIbl OpTaHUYECKUX BemecTB. ['omomnorus, u3oMepus. XUMUYecKas CBs3b B
OpPraHUYECKHX COCIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[peacraBnenue o kiaccuduKayu OpraHnueckux BeuiecTs. Homenkiarypa
OpraHWYECKHUX COEIMHEHHH (cHcTeMaTHueckas) M TpPUBHANbHBIE HA3BaHUSA
BAYKHEHIINX NPEACTABUTENEH KI1ACCOB OPraHUYECKUX BEILECTB.

OKCIIepUMEHTATRHEIE METQJBI M3YYEHUS BEUISCTB ¥ WX IPEBPANICHU:
03HAaKOMJIEHHE C 00pa3liaMM OpPraHMYeCKHX BEIeCTB M MaTepHajJaMH Ha HX
OCHOBE; MOJEIHPOBAHNE MOJEKYJ]I OPTaHMYECKHX BEIIECTB; HAaOMIOICHHWE U
ONHCaHKHE AEMOHCTPALUOHHBIX OINBITOB IO MPEBPAIICHUI0 OPraHHYECKHX Be-
IIECTB NPY HarpeBaHWH (IUIaBJIEHHE, OOYTIIMBaHNE U TOPEHUE).

VYrineBonopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH psiJ. MeTaH M 3TaH — Npo-
CTelIne MPEeACTaBUTENN AJKaHOB: (PU3NUECKHE M XMMHUYECKHEe CBOicTBa (pe-
aKIUU 3aMEIICHUS U TOPCHHUs ), HAXOXKICHUE B MPUPOJIE, OTYICHUE U TIPHMe-
HEHHe.

AJIKeHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKHH pPsJ. OTHICH U IPOIH-
JIeH — TPOCTEUIINe MPEJCTaBUTEIN aJIKEHOB: (PU3MYEeCKHe W XUMHUYECKHE
CBOHCTBa (peaklUWy THIPUPOBAHUS, TaJOreHUPOBAHMUS, THAPATALUH, OKHCIIE-
HUSL ¥ TOJIMMEPU3AlINH ), TI0JTyYSHUE U IPUMEHEHHE.

Anxamuensl. byraguen-1,3 u MetwiOyranueH-1,3: cTpoeHue, BaKHEHIIITE



XMMHUYECKHE CBOMCTBA (peakuust noauMepusanun). [loxyuerne cuHTeTHUECKO-
T'O KayJyKa ¥ PE3UHBI.

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHIECKHHN psid. AeTu-
JIeH — MPOCTEHIINI MPeACTaBUTENb AIKWHOB: COCTaB, CTPOCHHE, (DH3MUECKHE
U XMMHYECKHE CBOMCTBA (peakuuy THAPHPOBAHMS, TAIOTCHUPOBAHUS, THIpa-
TaIUH, TOPEHUs), IOJIy4eHUE U IPUMECHEHUE.

Apensl. benson: cocras, cTpoeHue, (pU3MYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS 1 HUTPOBaHUSA), TIOJIydeHUE U IIPUMEHEHue. 10ay-
011 cocmas, cmpoenue, QuauecKue U Xumuieckue ceolicmea (peakyuu 2ano-
2CHUPOBANUS U HUMPOBANUS) NoTyuenue u npumenenue®. TOKCHIHOCTD apeHOB.
I'eHeTnueckas CBsI3b MEXIY YIIECBOLOPOAAMH, NPUHAMICKAIIMMU K pa3iind-
HBIM KJIaCCaM.

[Ipuponnble MCTOYHUKM YTiI€BOLOPOAOB. IIpuponaHBIi Ta3 W MOINYTHbIE
HedTstHBIC Ta3bl. Hed1h 1 e€ mpoucxoxaerne. CriocoObl epepaboTKu HePTH:
NIEPETOHKA, KPEKUHT (TePMHYECKHH, KaTATMTHIECKHH), muponus. [IpomyKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B NIPOMBIIUICHHOCTH U B ObITy. Kamen-
HBIN yroJib U IPOTYKTHI €r0 IepepaboTKH.

BKCHCIZHMEHT&HLHHC METOJIBI H3YUCHUWA BEINECTB W HX H[ZCBlza!!!CHHﬁZ
03HAaKOMJIEHHE C 00pa3liaMH IUIACTMACC, KaydyKOB M PE3HHBI; KOJJICKLUH
«Hed1p» 1 «YTone»; MOIEIMpOBaHHE MOJIEKYJ YIJIEBOJOPOJOB U TaJOTeHO-
MIPOU3BOJHBIX; MPOBEIEHHE IPAKTHUECKOW pabOTHI: IMOJyuyeHHE STWIEHa U
U3Y4YECHHE €r0 CBOMCTB.

Pacuémmnuie 3a0auu

Brruncnenus o ypaBHEHHIO XUMHUYECKON peaknuu (Maccel, 00bEMa, KO-
YecTBa MCXOJHOTO BEIIECTBA WJIM NMPOAYKTA PEAKIHH 10 M3BECTHBIM Macce,
00BEMY, KOIMYIECTBY OTHOTO M3 UCXOTHBIX BEIIECTB MU MPOIYKTOB PEAKIINHN).

Kucnopoaconeprkaiye opraHU4eCKUe COSTUHEHUS

[IpenenbHble OJHOATOMHBIE COMPTHL. METaHON U 3TaHOJI: CTpOeHHe, (PU3u-
YyeCcKHe M XMMHYECKHE CBOMCTBA (peaKL[I/II/I C aKTUBHBIMH MCTaJlJlaMH, Irajiore-
HOBOZOPOJaMH, TOpEHIE), IpUMeHEeHNEe. BOOpOIHBIE CBA3H MEXIy MOJEKY-
JlaMu ciupToB. JleficTBHEe MeTaHoJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHOroaTOMHBIE CIHPTHL. DTHUICHTINKONb U TIUICPUH: CTPOCHHUE, (H3HUe-
CKHE€ U XMMUYECKHE CBOMCTBA (B3aUMOJIEWCTBUE CO IIEIOYHBIMHM METaJlIaMUu,
KayecTBEHHAsl peakiusi Ha MHOTOAaTOMHBIE CIUPTHI). [lelicTBHE HA OpraHU3M
yenoBeka. [IpuMeHeHue rnepuHa U TUICHTITHKOIS.

DeHOoT: CTpOeHUE MOJIEKYIIBI, GU3NIECKHE U XUMHUUECKHe CBOWCTBa. TOK-
cnaHOCTh peHona. [Ipumenenue denona.

ATpaeruapl U kemonsl. QopManbIeTn, aleTaabAeTHI: CTPOCHNE, (hU3HIe-
CKHE U XMMHUYECKHE CBOMCTBA (peakuvm OKHCJICHHUA U BOCCTAHOBJICHUA, Ka4cC-
CTBEHHBIE PEAKIINN), IOTYICHUE U IPUMEHECHNE.

2 Kpr‘MBOM B TEKCTE BBICJICHBI 3JIEMEHTLI COACPIKAHUA y‘Ie6HOI‘0 Marepualia, KOTo-

pBle U3y4aloTCsl B 03HAKOMHTEIBHOM IUIaHE M HE BKIIOYAIOTCSA B COCTAB IIPEIMET-
HbIX pe3ynbTatoB ocBoeHuss OOIT COO Ha 6a30BOM ypOBHE.



Ayemon: cmpoenue, guzuueckue u xumuyeckue ceolucmsea (peakyuu oKuc-
JIeHUsL U 60CCMAHOGAEHUS), NOTYYeHUe U NPUMeHEeHUe.

OIHOOCHOBHBIE TIPEIENbHBIE KAPOOHOBBIE KUCJIOTEL. MypaBbHHAs B YKCYC-
Hasi KHCJIOTHI: CTpOeHHe, (PU3MIECKIe U XIMHUIECKHE CBOMCTBA (CBOIiCTBa, 00-
e IS KJlacca KUCIIOT, peakuusl 3TepU(HKaIIN), TOJy4eHHe U TPUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAS! KMCJIOTHI KaK MPEACTaBUTEIH BBICIINX KapOOHOBBIX
KucyioT. Mblla Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOLIEe JeiCTBUE.

CnoxHble >GHPBHl Kak INPOM3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
cinoxHbIX 3¢gupoB. JKupsl. ['maponus xupos. [lpumenenue xupoB. bruosnoru-
YecKasi poJib )KUPOB.

VYrneBogsl: cocTaB, KiacCH(HUKALU YTIeBOIOB (MOHO-, U~ U IOJIHCAXaPH-
ne1). [moko3a — mpocTedmmii MOHOCAaXapHa: OCOOCHHOCTH CTPOCHHS MOJie-
KyJbl, GM3UYIECKNE M XUMUIECKHE CBOMCTBA (B3aMMOAEHCTBUE C THIPOKCHIOM
venu(Il), okucneHue aMMHua9HBEIM pacTBOpoM okcuaa cepedpa(l), BoccraHOB-
JieHne, OpOKeHNE TIIFOKO3bI), HAX0XKICHUE B PUPOJIE, TPUMEHEHHE, OMOIIOTH-
yeckas poib. PorocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Caxapoza — npedcmasumens OUcaxapuoos, 2UOPoU3, HaxorcoeHue 6 npu-
pooe u npumenenue.

Kpaxman u nemnosno3a Kak NpupoHble noauMepsl. CTpoeHHe KpaxMania |
nesunoI03sl. duU3nuecKkue U XMMUYECKHE CBOWCTBA Kpaxmaia (TMApONIH3, Ka-
YEeCTBEHHAsl PEaKiys C HOAOM).

DKCIePYMEHTAIBHEBIC METOJIbl M3VUYCHHUS BEIISCTB M WX TPEBPAIICHUIH:
MIPOBEJICHUE, HAOIIOCHUE U OIMCAHNE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIHPTOB, KAYECTBEHHBIE PEAKIIUK OJTHOATOMHBIX CITUPTOB (OKHCIICHHE 3TaHOJIa
okcuoMm Menu(ll)), MHOrOaTOMHBIX CIIMPTOB (B3aMMOAEHCTBHE TIIHIEPUHA C
ruapokcugoM mMeau(ll)), anbaerunoB (OKUCICHHE aMMUAdYHBIM PaCTBOPOM OK-
cuna cepeopa(l) u rugpoxcunom meau(ll), B3aumoeicTBe Kpaxmana ¢ HO-
JIOM); TIPOBEIEHHE TMPAKTHIECKONH pabOThI: CBOWCTBA PAacTBOpA YKCYCHOM KHC-
JIOTHI.

Pacuémnuie 3a0auu

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIu-
YecTBa MCXOJHOTO BEIeCTBA MJIM HPOJYKTa PEaKLUH MO W3BECTHBHIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB HIIH MPOIYKTOB PEAKIIHH).

A3zoTCoaepKaIre OpraHudecKue COSIMHEHNS

Amunvl. Memunamun u anunun.: cocmaes, cmpoeHue, (jm3uqea<ue u xumuude-
ckue ceoticmsa (2openue, e3aumodeiicmeue ¢ 6000l U KUCLOMAMU).

AMUHOKHCIIOTHI KaK aM(oTepHBIe OpraHn4YecKre coeqnHeHus . u3ndeckne
U XUMHUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha MpUMeEpe TIHIHMHA). bruoioruye-
CKOC 3HAYCHHUC aMUHOKHUCJIOT. Hel'[TI/I)IBI.

benkn kax MMPpUPOJHBIC BBICOKOMOJICKYJIAPHBIC COCAMHCHUAA. HepBHqHaﬂ,
BTOPHYHAS M TPETHYHAs CTPyKTypa OenkoB. XWMHYECKHE CBOHCTBAa OEIKOB:
TUAPOJIN3, ACHATYpallUd, KAYECTBECHHBIC PCAKIINU HA OeKu.

3KCHGQI/IM€HT3HLHHC MCTOJIbI HM3VUYCHUA BCHICCTB M WX H[!eB[!a[!leHHﬁ:
Ha6.]'HO[[eHI/Ie " OMMUCaHUEC ACMOHCTPALIMOHHLIX OIBITOB: ACHATYpaLlUAd OCIIKOB



IIPYU HarpEeBaHUM, [[BETHBIC PEAKIIHN OCIKOB.

BricokoMoIeKyIsIpHBIE COCTUHEHUS

OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYIISIPHBIX COCIMHEHNI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BE€HO, CTENECHb MOINMEPH3ALNH, CPEIHASA MOJIEKYIISp-
Hasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COSAUHEHUN —
MOJIMMEepH3alys U MOJIUKOHICHCALUS.

Inacmmaccel (noausmuner, NOAUNPONUIEH, NOIUSUHUIXIOPUO, NOAUCTHU-
pon). Hamypanonvuii u cunmemuyeckue xayuyyku (6ymaouenoguviil, xioponpe-
HOGbI U U30npeHosylil). Bonokna: namypanvhvie (XI0NOK, Wepcmv, WENK),
UCKYCCMGEHHbIE (ayemamHoe 60J0KHO, 6UCKO3a), CuHmemuyeckue (Kanpow u
1a6Cam).

OKCIIEPYMEHTAIBHBIC METOJIbl M3YUYCHUS BEIIECTB ¥ WX IPEBPAIICHUN:
03HAaKOMJICHHE C 00pas3liaMH MPHPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIAcT-
Macc, KaydyKoB.

Mescnpeomemmnuwie ceasu

Peanusanust MeXNpeIMETHBIX CBA3€H NMPH M3YUYCHUN OPTaHWIECKOH XMMHUH
B 10 Ki1acce oCyIIECTBISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK ¥ MOHATUH, ABISIOIINUXCI CUCTEMHBIMU AT OTEIbHBIX
MIPEIMETOB €CTECTBEHHO-

HAy4YHOTO IHUKJIA.

OO1une ecTeCTBEHHO-HAYYHBIE MOHTHS: SIBJICHHE, HAYYHBIN (DaKT, TUIOTe-
3a, 3aKOH, TEOpHsl, aHaJIN3, CUHTE3, KJIaCCU(PHUKALUS, NEPHOANIHOCTD, HAOIIO-
JIeHNEe, U3MEPEHHUE, IKCIICPUMEHT, MOJICIINPOBAHHE.

®dusnka: MaTepus, SHEPTHUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPTeTH-
YEeCKHIl ypOBEHb, BEUIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA,
¢u3nYecKre BeINIUHBI ¥ €IMHALBI NX H3MEPEHHUS.

Buonorus: kierka, opranu3M, Onocdepa, oOMEH BEIIECTB B OpPraHH3ME,
(oTocuHTE3, OMONOTHUECKH aKTHUBHBIE BemlecTBa (OENKH, YTIeBOJBI, *KHPBI,
(bepMeHTbI).

I'eorpadusi: MUHEpaIIbl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE UCKOTIAEMBbIE, TOTLIUBO,
pecypchl.

TexHONOTHS: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[HOHAIBHOTO MUTAHUS, MO-
IOIIHE CPECTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE IpenapaTsl, MaTepHaibl U3
HCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KITACC. OBIIASA I HEOPTAHUYECKAS
XUMUs

TeopeTnueckre OCHOBBI XUMHUH

Xumudeckuit smeMeHT. AToM. Sapo atoma, M30TOIBL. DJIEKTPOHHAsE 000-
nouKa. DHEpPreTHUecKrue YPOBHH, MOAYPOBHH. ATOMHBIE opburamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpeelCHusI JIEKTPOHOB TI0 OPOUTANISIM B aTOMax
9JIEMEHTOB TIEPBBIX YETHIPEX MEPHUOIO0B. DIEKTPOHHAS KOH(QUTYPAIHS aTOMOB.



ITepuoanueckuii 3axoH u [lepronnyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
JI. 1. Menneneesa. CBs3b MEpUOITUIECKOTO 3aKoHA U [leproamyeckoii cucre-
MbI XuMu4eckux 3aemeHToB /. 1. MenneneeBa ¢ cOBpeMEHHON TEOpUEH CTpo-
€HHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB XUMHUYECKIX 3JIEMEHTOB H
00pa3yeMbIX MMHU MPOCTBIX W CIIOKHBIX BEIIECTB MO TPYIIAM H TMEPHOMAM.
3HayeHHe ePHOANYECKOTr0 3aKOHA B Pa3BUTUH HAYKHU.

CrtpoeHue BemiecTBa. XUMHUYECKasl CBSI3b. BUbI XUMUYECKOM CBsI3H (KOBa-
JICHTHAsI HETIOJISIPHAS ¥ MOJIAPHAs, HOHHAS, MeTauTnueckas). MexaHu3msbl 00-
pa3oBaHMSl KOBAJIEHTHOM XMMHYECKOH CBs3M (OOMEHHBIH M JOHOPHO-
aKLENTOpHBIH). BonopoaHas cBs3b. BaneHTHOCTE. DIEKTPOOTPUIIATENBHOCTS.
Crenenb okucieHHA. VIOHBI: KATHOHBI 1 aHUOHBI.

BemiectBa MOJIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSH-
CTBa COCTaBa BENIECTBA. THITBI KPUCTAJUIMYECKUX PEMIETOK. 3aBHCHMOCTH
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKOHN pEIIETKU.

[lonsTe o nucnepcHeIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBHL.
MaccoBas 101 BELLIECTBA B pacTBOPE.

Krnaccudukanus HeopraHudeckux coenuHeHnid. HomeHknaTypa Heoprauu-
YecKHX BellecTB. I'eHeTHueckasl CBS3b HEOPIaHWYECKUX BEIECTB, MpUHAJIE-
KalUX K pa3IMuHBIM KJIaccaM.

Xumunueckas peakuus. Kinaccudukanus XuMHYECKUX peakuuidl B Heopra-
HUYECKOM M OpraHMYeCcKOW XUMHH. 3aKOH COXPAHEHHs] MacChl BEIIECTB; 3aKOH
COXpaHEeHHs U MPEeBpaIeHUs SHEPTUU IPU XUMHUUECKUX PEaKIIUsiX.

CKOpOCTB peaknuu, e€ 3aBICUMOCTE OT PAa3IMIHBEIX (akTopoB. OOpaTuMbIe
peakunu. XuMudeckoe paBHOBecue. PakTOphl, BIMUAIOIINE HA COCTOSIHUE XHU-
muyeckoro paBHoBecus. [Ipuniun Jle HlaTense.

Onekrponurndeckass aucconuanus. CHUIbHBIE W claOble AIIEKT-POIUTEHIL.
Cpena BOIHBIX PacTBOPOB BELIECTB: KUCIas, HEUTpalbHas, menouHas. [lous-
mue 0 800opoonom noxazamene (PH) pacmeopa. Peakuuun MOHHOTO OOMeHa.
T'uoponu3z Heopzanuueckux u OpeaHUYecKux geujecms.

OKHUCIUTENTFHO-BOCCTAHOBUTENIbHBIE peakUuu. [lonamue 06 snexmponuse
pacnnasos u pacmeopos coneti. Ilpumenenue s1eKkmpoausa.

OKCIIepUMEHTATRHEIC METOBI M3VICHUS BEIIECTB U WX NPEBPAIICHUN: ae-
MoHcTparus Tabnun «llepuoauueckas cucteMa XUMHUYEeCKUX 3ieMeHToB JI.U.
MeHnzeneeBay; U3ydeHrue MOJIeNeH KPUCTAIUIMUECKUX PEMIETOK; HAOMI0IeH e U
OTHCAHKE JEMOHCTPAIIMOHHBIX M JIA00OPATOPHBIX OIBITOB (Pa3NIOKCHUE MEPOK-
cujia BOJIOpO/a B MIPUCYTCTBUU KaTalu3aTopa, ONpeiesieHUe Cpebl pacTBOPOB
BEIIECTB C IMOMOIIbI0 YHUBEPCAILHOTO MHIUKATOPA, PEaKIMM MOHHOTO OoOMe-
HA); TIPOBEJICHUE MPAKTHYCCKOW paboThl «BiusHUE pa3mUYHBIX (AaKTOPOB Ha
CKOPOCTh XUMUYECKOM peakium.

Pacuémmnuie 3a0auu

Pacuérpl 0 ypaBHEHUSIM XUMHUYECKUX PEaKIUid, B TOM YUCJIE TEPMOXUMHU-
YecKHe pacy€Thl, pacuéThl C UCTIOIB30BAaHIEM MOHATHS «MaccoBas JIOJS Bellle-
CTBay.

Paznen 2. Heoprannueckass Xumust



Hemerannsi. [lonoxenue nemetaisioB B [lepuonnueckoii cucteme Xxumude-
ckux anemenToB J[.M. MengeneeBa 1 0COOCHHOCTH CTPOCHMsI aToMOB. Du3u-
YecKHe CBOWCTBA HEMETAJUIOB. AJDIOTPONHS HEMETAIIOB (Ha IMpUMepe KHCIIO-
pona, cepsl, ¢hochopa u yriepoza).

XYUMHYECKUE CBOWCTBA BaXKHEHIINX HEMETAJUIOB (TaJOreHOB, CEpbl, a30Ta,
¢docdopa, yriiepona u KpeMHHUsI) U UX COCAMHCHUI (OKCHIIOB, KUCIOPOICOIC-
YKAIIUX KUCIIOT, BOJOPOJIHBIX COCTUHEHMIA).

[IpumeHeHre BaKHEHIINX HEMETAIUIOB U UX COETMHEHUH.

Merannsl. [lonoxenue meramios B Ilepuoanueckoil cucremMe XUMHYECKUX
anemenToB JI. Y. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AIIEKTPOHHBIX 00010~
4geK aToMoB MeTauioB. OOmue ¢u3ndeckne cBOHCTBa MeTayuioB. CIIIaBBl Me-
TaJUIOB. DIEKTPOXUMUYECCKUN P HAPSHKCHUH METAJIIOB.

XUMIYECKHE CBOWCTBA BAKHEHITNX METAUIOB (HATpHH, KalMi, KalbIni,
MAarHui, aTFOMUHUH, TUHK, XPOM, KeJIe30, MEIIb) U UX COCTUHCHHUI.

Oburre crocoObl MoTydeHust MeTaIuIoB. Memannypeusi. Kopposusa meman-
s108. Cnocobul 3auumsl om Kopposuu. IIpuMEHEHNEe METaJUIOB B OBITY W TEX-
HHUKC.

3KCHG|!HMCHT3J’ILHHC MCTOJIbI I/I3y‘IeHI/IH BCHICCTB W WX H[!CBlza!!!eHHﬁ:
U3YUYCHHE KOJUICKIUHU «MeTaulbl ¥ CILIaBbI», 00pa3I[0B HEMETAIUIOB; PEUICHUE
3KCHepI/IMeHTaJ'H)HI)IX 3aja4, Ha6J'IIO£[eHI/Ie U OIMHUCAaHUC }leMOHCTpaHI/IOHHLIX 58
71a00PaTOPHBIX OMBITOB (B3aMMOJIEIHCTBIE THIPOKCHA aJFOMUHHS C pacTBOpa-
MU KHUCJIOT U H.[CJ'IO‘ICIZ, KAQUYCCTBCHHBIC peaKHI/II/I Ha KaTHUOHBI MeTaJ'IJ'IOB).

Pacuémmnoie 3a0auu

Pacuérel Macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJIUYECTBY
BEIIIeCTBAa, Macce MM 00BEMY OJHOTO U3 yJaCTBYIOIIUX B PEAKIMH BEIIECTB;
pacuérsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIHHU, €CIIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XuMus ¥ )KU3Hb

Ponp xumun B oOecredyeHNN SKOJOTHIECKON, SJHEPTETUIECKON 1 TTHIIEBON
0e30MacHOCTH, Pa3BUTHN MEIUNUHBL [IOHATHE O HAyYHBIX METOJAaX MO3HAHUSI
BELLECTB M XUMUUECKHUX PEAKLH.

[pencraBnenns 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO MONY-
YEHUsI BAXKHEUIIINX BEIIECTB.

UenoBek B MUpPE BEIIECTB M MAaTEpUANIOB: BaKHEUIINE CTPOUTENbHbIE Ma-
TepHualibl, KOHCTPYKLIMOHHbIE MaTepHalibl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepu-
aJpl TS SJIEKTPOHUKH, HAHOMATEPUAITBI, OPTaHUYECKUE U MUHEpaIbHbIE YA00-
peHus.

XuMHUST ¥ 3[I0pOBbE UEJIOBEKA: MpaBHJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpemnapaToB; MpaBuia 0€301MacHOTO MCIOIL30BaHUS MPEnapaToB OBITOBOW XH-
MHH B TIOBCETHEBHOM KU3HU.

Mearcnpeomemnmuoie céaszu

Peanmzanus MeXIpeIMETHBIX CBSI3€H MPH H3YYCHUH OOIICH 1 HeopraHmJe-
ckoil xumun B 11 Kiacce OCyIIECTBISETCS 4Yepe3 HCIOIh30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYUYHBIX MOHSTUM, TaK U MOHITHH, SBISIOIUXCS CUCTEMHBIMU



UTSl OT/IENIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, THIOTE3a, 3aKOH,
TEOpHsi, aHAIM3, CHHTE3, KIacCH(UKaIKs, MEPUOMIHOCTD, HAOIIOJCHUE, JKC-
MEPUMEHT, MOJICIIMPOBaHIE, H3MEPEHHE, SBICHUE.

Odusnka: MaTepusi, SHEPrHs, Macca, aToM, SJIEKTPOH, MPOTOH, HEUTPOH,
HOH, U30TOI, PAaJHOaKTHBHOCTh, MOJICKYJA, YHEPTETUUCCKUI YPOBEHB, BEIIe-
CTBO, TEJI0, 00BhEM, arperaTHOE COCTOSIHUE BEIICCTBA, (PU3NUCCKUC BEIIMYHHBI U
SIIMHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

Buonorus: xierka, opraHusM, 3KocucrteMa, Ouocdepa, Makpo- U MHUKPO-
3JIEMEHTHI, BUTAMUHBI, 0OMCH BEIIIECTB B OpraHU3ME.

I'eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLIHBO,
pecypesl.

TeXHOIOTHS: XUMUYECKasl MPOMBIIUICHHOCTh, METAILTYPTHS, IPOU3BOJICTBO
CTPOUTEJIBHBIX MaTePUAJIOB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, MHUIIICBAsI
MPOMBIIICHHOCTh, (hapMaleBTHYeCKas MPOMBIINIICHHOCTh, HPOU3BOJCTBO
KOCMETHYECKUX MPErapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTh, HAHOTECXHOJIOTUH.



TEMATUYECKOE IIVIAHUPOBAHMUE yueOHOro npeamera « XumMusp»

Yueonslii npeamet «Xumus» (06a30Bblii ypoBeHb)
Bcero 70 4, u3 HUX 6 9 — pe3epBHOE BpeMs

10 KITACC. OPTAHUYECKASA XUMUA

1 4 B Hezemto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpeMs

IIpumepHbIe TeMbl, pac-
KpbIBaloOLMe JaHHbIH pa3-
JeJ1 IPOrpamMMbl, 1 KOJIHYe-
CTBO YaCOB, 0TBOJHMOE HA
UX H3y4YeHHue

OcHOBHOe cofiep:kaHne

OcHOBHBIE BUBI 1eATeIbHOCTH 00YYaI0IMXCS

Pazgen 1. TeopeTuueckue 0CHOBBI Oprannyeckoi xumuu (3 1)

Tema 1. IIpeamer opranu-
yeckoii xumuu. Teopus
XHMHYECKOI0 CTPOeHHUs
OPraHNuYecKHuX coeIMHeHMit

(KR

IIpeamet oprannyeckoil Xumuu: e€ BOSHUKHOBE-
HUE, Pa3BUTHE U 3HAUCHUE B TIOJYYE€HUH HOBBIX
BEIECTB U MaTepuaoB. Teopust CTpOeHUs OpraHu-
yeckux coequHenuit A. M. bytieposa, e€ 0ocHOB-
Hble nosiokeHus. CTpyKTypHbIe (OPMYJIBI OpraHu-
YeCKHX BelecTB. ['omonorus, usomepus. XuMuue-
CKasi CBSA3b B OPTaHMYIECKUX COSIUHEHMIX: KpaTHbIE
CBSI3H, G- U T-CBSI3N.

IIpencraBnenne o KiTacCU(pUKAIMN OPTaHHIECKUX
BelecTB. HoMeHKnaTypa opraHu4eckux coeu-
HEHUH (cucTeMaTH4ecKas) U TpUBHAIbHBIC

PackprIBaTh CMBICT H3y9aeMbIX IOHSTHIA (BBISB-
JIATh MX XapaKTepHBbIe NPU3HAKH), YCTaHABIIH-
BaTh UX B3aHMO-CBSI3b.

[IpuMeHSTh MOJI0KEHNS TEOPUH CTPOCHHS Opra-
HUYECKHUX coenHeHuit A. M. Bytneposa mist
00BSICHEHHSI 3aBUCHMOCTH CBOHCTB BEIIECTB OT
MX COCTaBa M CTPOCHMUSL.

Hcnonb30BaTh XUMHYECKYIO CHMBOJIHKY IS
COCTaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTO#i, COKpaléHHOit) popmyn opranu-
YECKHUX BEIECTB.




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

Ha3BaHUs BaXKHEHIINX MPEACTaBUTENEH KI1acCOB
OpraHUYEeCKUX BEIIECTB.

OmnpenensaTs BUAbI XUMUYECKON CBSI3U (OIUHAP-
HBIE, KpaTHBIE) B OPraHUUECKNX COSTHHECHUSX.

JemMoHcTpanuu

— O3HAKOMJICHHE C 00pa3iaMu OPraHMYeCKUX
BELICCTB U MaTepualaMu Ha UX OCHOBE;
— OIIBITHI I10 NPEBPAIICHHUIO OPTAHUYECKUX Be-
LIECTB [IPH HarpeBaHWU (IUIaBICHUE, OOYTINBa-
HHUE U TOPCHUE).

JlaGopaTopHblii ONBIT
— MOJIEJIMPOBAaHUE MOJIEKYJI OPIraHUYECKHX Be-
IIECTB

PackpbIBaTh poJib OpraHUYECKOl XUMUU B XKH3HU
YeJI0BEKa, HILTIOCTPUPOBATH CBA3b C APYTUMU
HayKaMH.

HaGumonaTs 1 OIIUCHIBATH 1€MOHCTPALIOHHBIE
OTIBITHI; IPOBOJUTH U OTUCHIBATH TabopaTop-
HBIE OITBITHI

Pazgen 2. Yraesogopoani (12 4)

Tema 2. I[IpeneabHble yrie-
BOJAOPOABLI — AJKAHBI (2 4)

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHH
psan. MeTaH u 3TaH — NpocTeiIre npeacTaBuTe-
JIM QTKaHOB: (PU3UYECKHE M XUMUIECKHE CBOWCTBA
(peakuuu 3aMeleHus] ¥ TOPEHHs ), HAXOXKACHUE B
npnpone, nonyqel-me u HpI/IMeHeHI/Ie

PackpsIBaTh CMBICT U3y9aeMbIX TOHSITHH (BBISB-

JISITh UX XapaKTepHbIe TPU3HAKH), YCTaHABIHU-
BaTh MX B3aMMO-CBSI3b, HCIIOJIb30BaTh COOTBET-
CTBYIOIIME MTOHATHS IIPU ONUCAHUM COCTAaBA,
CTPOEHUSI U TIPEBpAIEHUI OPraHUYECKUX CO-
eIMHEHUH.

Hcnons3oBaTh XUMHUYCECKYIO CUMBOJIUKY IJIA




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

COCTABJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOIT) (OpMYIT OpraHu-
YECKUX BEIECTB.

YcraHaBIMBaTh NPUHAUISKHOCTD BEIIECTB K
ompeenéHHOMY KJIacCy yrieBOAOPOJIOB II0 CO-
CTaBy M CTPOCHHIO, HA3BIBATh UX II0 CHCTEMa-
THUYECKOW HOMEHKJIaType; MPUBOANUTH TPHBHU-
AJIbHBIC

Tema 3. HenpenebHblie
YIJ1€BOAOPOAbI: ATKEHbBI,
aJIKaueHbl, AJKUHBI (6 1)

AJKEHBI: COCTaB U CTPOEHUE, FTOMOJIOTUYECKUH
psiA. DTHIEH U NPONMIEH — MPOCTEHIIINE TIpe-
CTaBUTEIH JKCHOB: (PU3UUCCKHE U XUMUYECKUE
CBOICTBa (peakluy rUAPUPOBAHUS, FAIOTEHUPO-
BaHUsl, TUAPATALMN, OKUCIICHUS U TIOJIMMEepH3a-
LUH), IOJyYSHHE U IPUMEHEHUE.

Anxanuensl. Byranuen-1,3 u metunOyraaneH-
1,3: cTpoeHue, BaKHEHWIINE XUMIYECKUE CBOM-
cTBa (peakuus nmonumepu3anuu). [lomyuenne
CHHTETHYECKOTO KaydyKa H PE3HHBI.

AJIKMHBL: COCTaB M OCOOEHHOCTH CTPOCHHS, TO-
MOJIOTHYECKUH psill. AUETHIIEH — MPOCTEHIINI
MPE/ICTABUTEITh AJIKHHOB: COCTaB, CTPOCHHE, (PH-
3MYECKHEe U XUMHUYECKHE CBOICTBA (peakLuy I'uj-

Ha3BaHHs OTACIbHBIX IPEICTABUTECH YIIIEBO-
JIOPOJIOB.

Ornpenensath BUIbI XUMAYECKOM CBSI3U B MOJICKY-
JIaxX YTJICBOJOPOJIOB; XapaKTepU30BaTh 3aBHCHU-
MOCTh PEaKIIMOHHOMN CITOCOOHOCTH YTIICBOIO-
POJIOB OT KPATHOCTH KOBAJICHTHOU CBSI3H.

XapakTepu30BaTh COCTaB, CTPOEHHUE, IIPHUMEHE-
HHe, QU3NYECKUe i XUMHIECKHE CBOWCTBA,
Ba)KHEHIIIIE CIIOCOOBI MOy IEeHHsT TUITHIHBIX
Mpe/ICTABUTEIICH Pa3INYHbIX KJIACCOB YTIIEBO-
JOpoIoB (MeTaHa, ITaHa, ITUIICHA, alleTHIIeHa,
Oyraauena-1,3, 6ensona).

BBISBIISATE TEHETUUECKYIO CBSI3b MEXKIY YIJIEBO-
JIOpO/IaMU U MOATBEPKAATh €€ HATMUUE YPaB-




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

PHPOBaHUs, TaJOTeHUPOBAHNS, THAPATaLlUH, TO-
peHus), MOoNydeHHe U TPUMEHEHNE

HEHMSIMHU COOTBETCTBYIOIIMX XUMHYECKUX pe-
AKIUH C MCTIOJIb30BaHHUEM CTPYKTYPHBIX (op-
MyIL

XapakTepu30BaTh HCTOYHHUKH YTIICBOJIOPOIHOTO
CBIpBs (He(Th, IPUPOTHEIN ra3, yroib), CIIOCO-
ObI X repepaboTKH ¥ MPAKTHIECKOe IPHMEHe-
HHE ITOJIy9aeMBIX IPOIYKTOB.

Tema 4. ApomaTnyeckue
YIJ1€eBOAOPOAbI (2 )

Apensl. benzon: cocras, cTpoeHue, GU3NUECKHE 1
XHMHYECKHE CBOMCTBA (peaKINH raJoreHupoBa-
HUS ¥ HUTPOBAHM ), TOJyICHNE U IPUMEHEHHE.
Tonyon: cocmas, cmpoenue, ghuzuueckue u Xumu-
yeckue c60LCMea (peakyuu 2an02eHUpoSaHus u
HUMPOBAHUS), nonyueHue u npumenerue. Tok-
CHUYHOCTb apeHOB. ['eHeTH4ecKas CBsI3b yIJIEeBO-
JIOPOJIOB, IIPUHAUIEKAIINX K PA3IMYHBIM KJIac-
cam

Tema 5. Ilpupoansie uc-
TOYHHUKH YIJI€BOIOPO/IOB U
UX nepepadorka (2 4)

TIpupo iHbIe HCTOYHHUKH YTIIEBOIOPO0B. [Ipu-
POJIHEI ra3 1 nonyTHbIe HedTsHbIe ra3bl. HedTsb
u e€ npoucxoxenue. CrocoOsr mepepadboTku
He()TH: eperoHKa, KPeKHHT (TepMUYECKHIA, KaTa-

Vcnonb30BaTh €CTECTBEHHO-HAYYHbBIE METOBI
MO3HaHUS — IPOBEACHUE, HAOIIOICHNE U OTIH-
CaHMEe XUMHUYECKOTO SKCIIEPUMEHTa (JTabopa-
TOPHBIE U TIPAKTHIECKUE PAOOTHI).

CnenoBath npaBuiIam 0e30macHoil paGoTh B J1a-
6opaTopHH MPH KCIOJIB30BAHUN XUMHYECKOI
MOCY/IbI K 000PYyIOBaHUS, a TAKXKE TPaBUIIaM
oOparieHus ¢ BEIECTBAMH B COOTBETCTBHU C
MHCTPYKIMSAMU IO BHITIOJTHEHUIO JTa00OPAaTOPHBIX
OIIBITOB M NIPAKTHYECKHX PAabOT MO MOJIYYCHHIO
U U3YYECHHIO OPTaHHYECKHX BEIIECTB.

IIpencTaBisTh pe3yibTaThl IKCIIEpUMEHTa B (op-
Me 3aIiCH YPaBHEHHI COOTBETCTBYIOIINX pe-
aKIMH U JIeJIaTh BHIBOABI HA MX OCHOBE.




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

JUTUYECKUH), muponu3. [IpoayKTsl mepepaboTKi
He(TH, UX IPIMEHEHHE B IPOMBIIUICHHOCTH U B

ObITy. KaMeHHBIH Yok ¥ IPOIYKTHI €ro mepepa-
0O0TKH

JleMoHcTpauus
— xosutekun «Hed1b» 1 «YTompy.
JlaGopaTopHbie ONBITHI
— O3HaKOMJICHHE C 00pa3liaMu IUIacTMAacc, Kay-
YyKOB U PE3UHBI;
— MOJISTIPOBAHUE MOJIEKYJI YTIEBOJOPOIOB H
TaJIOT€HONIPOU3BOTHBIX.

ITpoBOAUTE BEYHUCIEHUS [0 YPAaBHEHUIO XUMHUE-
CKOH peakiuH.

CaMOCTOSTENbHO MITAHUPOBATH U OCYLIECTBIATH
CBOIO [T03HABATEIBHYIO JESITEIbHOCTD; IPUHU-
MaTh aKTHBHOE yJacTHe B IPYIIIOBOH yaeOHO
JIeSITeTIbHOCTU

IIpakTH4yeckas padoTa
Ne 1. IlonyueHue 3TuiIeHa U U3yUEHHE €TO
CBOMCTB.

Boruncienus

— 10 ypaBHEHUIO XUMHIECKOH peaknuu (Macchl,
00Bb&Ma, KOTMYECTBA HCXOJHOTO BEIIECTBA MIIH
MPOJYKTa PEAKIHH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOI'O U3 UCXOJHBIX BECIICCTB UJIH
IPOJIYKTOB PEAKIIIN)




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

Pa3nen 3. Kuciiopoacoaep:xaniue opranuueckue coequenus (12 u)

Tema 6. Cnuptbl. @enoa (3

)

IIpenenbHble OqHOATOMHBIE CIUPTHL. MeTaHon 1
STAHOJI: CTPOCHUE, HU3NIECKUE U XUMUIECKUE
CBOWCTBA (pEaKIMU ¢ aKTHBHBIMH MCTAJUIAMH,
TaJlOTeHOBOIOPOIaMH, TOPCHHUE), IPHUMEHEHUE.
Bonoponnas csi3b. [leiicTBue MeTaHoa U 5TaHO-
Jla Ha OpTaHU3M YeJIoBeKa.

MHOroaToMHbIE CIIUPTHL. DTUICHTIUKOJb U TITH-
LEpUH: CTPOCHNE, PH3MIECKUE U XUMHIECCKIE
CBO¥CTBA (B3aUMO/ICHCTBHE CO MICTOYHBIMU Me-
TaJTaMH, Ka4eCTBEHHAsI PeaKlis Ha MHOTOATOM-
HBIE CITUPTHI).

PackppIBaTh CMBICT H3y4aeMBIX TOHATHH (BBIIB-
JSITh UX XapaKTepHBIC TIPH3HAKH), yCTaHABIIH-
BaTh UX B3aMO-CBS3b, HCIIOJIb30BaTh COOTBET-
CTBYIOIIUE NTOHATHS IIPU ONUCAHUU COCTAaBa,
CTPOCHUS U IIPEBPAILCHUI OPraHUYECKHUX CO-
eIMHEHUH.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIMKY JUIs
COCTaBJICHUS] MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOMH, COKpAIIEHHOIT) GOPMYIT OpraHu-
YECKUX BEIIECTB.

JleiicTBue Ha opranusMm desnoBeka. [Ipumenenue
[JIMLEPUHA U 3TUICHIJIUKOJIS.

®enon. CTpoeHNEe MONIEKYJIBI, (PU3UIECKHE U
XHUMHYECKHe CBOWCTBA (peHoNa. TOKCHIHOCTh
(enoma. [Ipumenenue dpeHomna

Tema 7. Aabaeruabl. Kap-
0oHOBBIE KHCJIOTHI. Cl107K-
Hble 3¢upsbI (7 4)

AJbleruasl u kemonwvl. DopManberus, aueTaib-
JeTH]: CTPOeHHUE, (pr3NUecKue U XUMHICCKHE
CBOWCTBA (peaKkLMy OKUCIICHUS U BOCCTAHOBIIE-

YcTaHaBnMBaTh MPUHAIICKHOCTD BEIIECTB K
onpeneN€HHOMY KJIacCy MO COCTaBY U CTpOE-
HUIO, Ha3bIBATh MX T10 CHCTEMATHYECKOM HO-
MEHKJIAType; IPUBOANTH TPUBUATIbHBIC HAa3Ba-
HUSL OT/ICNTBHBIX TPECTABUTENeH KHCIOPOICO-
JepIKaIiX COSTUHEHUI.

XapakTepu30BaTh COCTaB, CTPOSHHUE, IIPHUMEHE-
HHe, PU3MYECKHEe U XHMHUYCCKHIE CBOICTBA,
BaKHEHIIIHME CIOCOOBI MTOTYYEHHsT TUTTHIHBIX




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

HUSI, KAUECTBEHHBIE PEAKLIUH), TOJIyYCHUE U TIPH-
MEHEHHE.

Ayemon: cmpoenue, Qpuzuyeckue u xumuieckue
cgolicmea (peakyuu OKUCIEHUS U 60CCMAHOGIe-
HUs), noryueHue u npuMeHeHue.

npecTaBuTeNeil pa3IMYHbIX KIACCOB KHCIIO-
pOZcCOoepIKAIIUX COSMHEHNH (MeTaHoa, 3Ta-
HOJIa, TIHLEepUHa, GpeHomna, popManbaeruia,
aleTaNbJerua, YKCyCHOM KUCIIOTHI, TIIIOKO3bI,
KpaxMalia, [IeJUTIONO03b]); BEIIBISTE TeHEeTHYe-
CKYIO CBSI3b MEXXIY HUMH U ITOJTBEPIKIATH €€
HaJIM4YHe YPaBHEHUSIMU COOTBETCTBYIOLIHMX XU-
MHYECKUX PEaKIMH C HCIOJIb30BAaHUEM CTPYK-
TYpPHBIX GOPMYIL.

OmnuchIBaTh COCTAaB, XUMHYECKOE CTPOCHUE
NPUMEHEHHE KUPOB, XapaKTepU30BaTh UX 3Ha-
YeHHe IS )KU3HEIEATEIbHOCTH OPTraHU3MOB.

Oco3HaBaTh ONMACHOCTH BO3/ICHCTBHS HA )KUBbIC
OpTaHN3MBI ONPEACNEHHBIX OPraHMYECKIX Be-
IIECTB M MOSICHATH Ha IPUMEpax CIoCOObI
YMEHBLICHHS M TIPEJOTBPALEHHs] HX BPEIHOTO
BO3/ICICTBHUSI Ha OPTaHU3M YeJIOBEKa.

OHOOCHOBHBIE IIpe/ieNIbHbIE KapOOHOBBIE KUCIIO-
Tel. MypaBbUHAs M YKCYCHAsI KHCIIOTBI: CTPOCHUE,
(usnyecKre 1 XUMUYECKHe CBOMCTBA (CBOWCTBA,
ob1iue Uisl Kilacca KUCIIOT, peakius dTepuduka-
1IU1), NOTy4yeHue 1 npuMeHeHne. CTeapuHoBas U

Hcrosnp30BaTh €CTECTBEHHO-HAYYIHBIE METO B
MO3HAHUSI — MPOBE/ICHUE, HAOIIOJeH e 1 OITH-
CaHHe XUMUYECKOT0 AKCIIepUMeHTa (J1abopa-
TOPHBIE U TIPAKTHIECKUE PabOTHI).

CrenoBaTh mpaBuiiaM 0e30TacHOM paboTHI B Ja-




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

OJIEMHOBAsI KHCJIOTHI KaK MPEICTaBUTEIN BBICIIUX
KapOOHOBBIX KUCIIOT. MbIja KaK COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe ICHCTBHE.
CiosxHbIe 3(UPHI KaK IPOU3BOIHEIC
Kap-00-HO-BBIX KUCIOT. [ MAPOIIN3 CITOKHBIX
a¢upos. XKupsl. 'maponus xupos. [Ipumenenune
JKUpOB. buonoruueckas posb )KUpoB

Tema 8. YriieBoabl (2 4)

YTrieBombl: cocTaB, KIACCU(HKAINS YTIEBOIOB
(MoHO-, U~ 1 onucaxapuasl). ['moko3a — mpo-
CTEUIINIT MOHOCAXapH: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, pr3NUecKue N XMMHYECKIe CBOHCTBa
(B3anmopeiicTBre ¢ rugpoxcunoM mMemu(ll),
OKHCIICHHE aMMHa4YHBIM PacTBOPOM OKCHJIAa cepe-
opa(I), BoccraHoBNCHUE, OPOKECHUE

60paTopHH MPH HCIOIB30BAHUH XUMHYECKOI
MOCY/Ibl B 000PYIOBaHHsA, a TAKXKE NIPaBUIaM
00paIeHus ¢ BEIECTBAMH B COOTBETCTBHU C
HMHCTPYKIUSIMH BBIIOJTHEHHS J1a00paTOPHBIX
OIIBITOB M NIPAKTHYECKUX PAOOT MO MOTYYECHHUIO
U U3YYEHUIO OPTaHUYECKUX BEIIECTB

[IpencTaBisaTh pe3ynbTaThl SKCIIEpUMEHTa B op-
M€ 3allUCH YpaBHEHUH COOTBETCTBYIOLIUX pe-
aKIMi U JIeNaTh BEIBOIBI HA X OCHOBE.

ITpoBOIUTE BEYHUCICHUS [0 YPAaBHEHHUIO XHMHUUE-
CKOH peakiui.

CaMOCTOSITENBHO ITAHUPOBATH U OCYIIECTBIATH
CBOIO [I03HABATENbHYIO JAEATEIbHOCTD; IPUHU-
MaTh aKTHBHOE y4acTHe B IPYIIIOBOH yueOHO
JIeSITeTTbHOCTH

TITIOKO3bI), HAX0K/IEHHE B TIPUPOJIE, IPUMEHEHHE,
ouonornueckas poss. Porocunre3. Ppykroza Kak
H30MEp TITFOKO3BI.

Caxaposza — npedcmagumeinb OUcaxapuoos, euo-
PONU3, HAXOJICOEHUEe 8 NPUPOOE U NPUMEHEHULE.
Kpaxmai u 1estonosa Kak IpHpPOAHBIE MONTUMe-
pbl. CTpoeHune Kpaxmaia u Hesuiono3sl. duznye-




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

CKHE€ M XUMHUYECKHe CBOHCTBA Kpaxmaina (THIpo-
713, KA9YeCTBEHHAsI PEaKIUs C HOJ0M)

JlaGopaTopHbie ONBITHI
— TOpEHHE CIIUPTOB;
— okucieHue stanoia okcugom Meau(1l);
— B3aMMO/IEHCTBHE IIMLEPHHA C THIPOKCUIOM
meau(Il);
— OKHUCJICHHE aJbJECTHI0B aMMHAYHBIM PacTBO-
pom okcuna cepedpa(l) u ruapoxcunom meau(ll);
— B3aMMOJEICTBHE KpaxMana ¢ HOJIOM.
IIpakTH4yeckas padora
Ne 2. CpoiicTBa pacTBOpa yKCyCHOM KUCIIOTHI.
Boruncienus
— 10 ypaBHEHUIO XUMHYECKOI peakuny (Macchl,
00b&Ma, KOTMIECTBA HCXOJHOTO BEIIECTBA MITH
MPOJYKTa PEAKIHHN 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYIECTBY OJJHOTO M3 MCXOAHBIX BEIECTB WM
MPOJYKTOB PEaKIINH)

Pa3znen 4. A3oTcoaep:kaiime oprannyeckune coexnnenus (3 1)

Tema 9. AMMHBI. AMUHO-

Amunol. Memunamun u anunun: cocmases, cmpoe-

PaCKpblBaTb CMBICJT U3Yy4aCMBbIX MTOHATHI (BLIS{B—




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

KuciaoThl. beaku (3 1)

Hue, pusuyecKue u Xumuieckue ceoticmea (2ope-
Hue, g3aumoodeticmaue ¢ 6000 U KUCTOMAMU,).
AMMHOKHCIIOTHI KaK aM(OTEepHBIE OPraHUIECKUe
coenuHeHns. Ou3nueckue ¥ XMMHYECKHE CBOH-
CTBa aMMHOKHUCIIOT (Ha mpuMepe rimnuHa). buo-
JIOTUYEeCcKOe 3HaYeHHe aMHHOKUCIOT. [lenTnael.
Benky kak prpoIHBIE BEICOKOMOJIEKYIISIPHBIE
coenuHeHus. [lepBuyHas, BTOpHYHast U TPETHY-
Hasl CTPYKTypa 0enkoB. XMMHUYECKHE CBOHCTBA
0EeNKOB: THAPOIIN3, AeHATYpalHUs, KaueCTBEHHbIC
peakuuy Ha OeNKu.

JleMoncTpauuu
— JleHaTypauus OEJIKOB ITPU HarPEBaHUM;
— IIBETHBIE PEAKIMU OEIIKOB.

JSITh UX XapaKTepHbIE IPU3HAKH), yCTaHABIIH-
BaTh UX B3aHMO-CBS3b, HCIIOIb30BAaTh COOTBET-
CTBYIOIINE

MOHSTHS TP ONTMCAHUH COCTaBa, CTPOCHHS
HpeBpanieHHi OPraHMYECKUX COSANHEHHH.

Vcronp30BaTh XUMHIECKYIO CHMBOJIHKY IJIS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEHHOIT) popmy opraHu-
YECKHUX BEIECTB.

OmnpenensTs NPUHAUIEKHOCTH BEIIECTB K OMpee-
JTEHHOMY KJIACCY TI0 COCTaBY M CTPOEHHIO, Ha3bIBATh
UX TI0 CHCTEMAaTHIECKO HOMEHKIIAType; PHUBO-
JINTh TPUBUAIIbHBIE HA3BAHHS OT/IEIBHBIX MPEJICTa-
BUTEINEH.

XapakTepu30BaTh COCTaB, CTPOCHHUE, IIPUMEHE-
HHe, QU3NYECKUe 1 XUMHYIECKHe CBOWCTBA,
Ba)KHEHIITIE CIIOCOOBI TTOTyIeHHs THITHIHBIX
MpeJICTaBUTENEeH a30TCoepKaIUX COETUHEHNH
(rmunuHa ¥ OeNKOB).

[TosicHSITH Ha IpUMeEpax 3HaYCHHE OCIIKOB IS
OpTaHM3Ma YeNIOBeKa.
Hcnionp30BaTh €CTECTBEHHO-HAYIHBIE METOIBI




IIpnmepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

MO3HAHUSI — HAOJII01aTh U OMHCHIBATH JEMOH-
CTPAllMOHHBIN dKCIICPUMEHT.

CaMOoCTOSATENbHO IIAHUPOBATh ¥ OCYLIECTBILATh
CBOIO [103HABATENIBHYIO JIEATEIbHOCTD; IPUHUMATh
aKTHBHOE YJacTHe B TPYIIIOBON yueOHOH nes-
TENBHOCTH

Pa3nes. 5. BoicokoMoJsieKy/IsipHble coeMHeHUsI (2 1)

Tema 10. ILmacTmaccsl.
Kayuyku. BosoxHna (2 4)

OCHOBHBIE IOHATHS XUMUH BBICOKOMOJIEKYJISIP-
HBIX COCANHEHHH: MOHOMED, TIOJIUMED, CTPYKTYP-
HOE 3BEHO, CTEIIeHb MONIMMEPU3AIINH, CPEIHSSA
MouteKyIsipHast Macca. OCHOBHBIE METO/IBI CHHTE-
33 BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI — TOJIH-
MepH3aIHsl U TTOTHKOHISHCAHS.
IThacmmaccol (noausmuien, NOIURPORULEH, NO-
JMUBUHUAXTOPUO, noaucmupon). Hamypanvhotil u
cunmemuueckue Kayyyku (6ymaouenosulii, xio-
PONPEHosbIll U U30NPEHOBbIlL). Bonokna: namy-
panvHble (XIONOK, uiepcms, WENK), UCKYCCMBeH-
Hble (ayemamuoe 60I10KHO, BUCKO3A), CUHMEMU-
yeckue (KANpoH u 1a6cam).

JleMoncTpauus
— O3HAKOMJIEHHE ¢ 00pa3aMu MPUPOIHBIX U

Brnagers n3y4aeMbIME XUMUYECKHUMH HOHSITHSIMU:
PacKpbIBaTh CMBICI H3yJaeMbIX MTOHATHH 1
NPUMEHSTH 9TU MOHATHS NPU OIIMCAHUU COCTa-
Ba U CTPOCHHMS BBICOKOMOJICKYJISIPHBIX OpTraHu-
YECKHX BEIIECTB, VISl OOBSICHEHUS OTACIBHBIX
(hakTOB U SBICHUI.

Vcnonb30BaTh XUMHYECKYIO CUMBOJIUKY IS
COCTaBJICHHUS CTPYKTYPHBIX (pOpMyIT BEIIECTB U
YpaBHEHHUH peakunii HoJIMMepu3alyy 1 Moju-
KOHZICHCAIINU




IIpumepHbIe TeMbl, pac-
KpPbIBAIOLIME JAHHBII pa3-
JeJ1 IPOrpaMMbl, M KOJIHYe-
CTBO 4aCOB, OTBOIUMOE HA
UX M3yYeHue

OcHOBHOe coiep:kaHne

OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4YaloIuXCsl

HCKYCCTBEHHBIX BOJIOKOH, IIJTACTMACC, KAY1YKOB

11 KITACC. OBIIAS 1 HEOPTAHNYECKASA XUMUA

1 4 B Hezemto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOE BpEMs

IIpumepHbIe Tembl, pac-
KPbIBalOLUe TaHHBIH pa3-
JeJ1 IPOrpamMMbl, H KOJIH-
YeCTBO 4aCOB, 0TBOJHMOE

HA UX U3y4YeHHe

OcHoBHOe coep:kaHue

OcHOBHBIE BUABI 1eATEIbHOCTH 00yYAIOLINXCS

Pazgen 1. TeopeTuueckue ocHOBbI XumMuu (12 1)

Tema 1. CTpoeHHE aTOMOB.
Ilepuoauyeckuii 3aK0H U
Ilepuonnueckas cucrema
XHMUYeCKHX dieMeHToB /I,
U. Menpeseena (3 u)

XuMu4eckuii aeMeHT. AToM. Sapo aroma, u3o-

TOTIBL. DJEKTPOHHAS 000JI0YKa. DHEPTeTHYECKHE

YPOBHH, OAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-,

d-anemenTsl. OCOOCHHOCTH PaCIPEIEICHHS dIeK-
TPOHOB MO OPOHUTAIAM B aTOMaX 3JIEMEHTOB Iep-

BBIX YETBIPEX TIEPUOIOB. DIECKTPOHHAS KOHPHTY-
paryst aTOMOB.

PackppIBaTh CMBICT H3y4aeMBIX MOHATHH (BBISB-
JSTH UX XapaKTEePHbIE IPU3HAKH), YCTaHABIH-
BaTh UX B3aMMOCBSI3b.

PackpbIBaTh CMBICI TIepuoIuuecKkoro 3akona /1.
. MenneneeBa u IEMOHCTPUPOBATH €TI0 CH-
CTEMaTH3UPYIOLLYIO, OOBSICHUTEIBHYIO H IIPO-
THOCTHYECKYIO (DYHKITHH.




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX H3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Ilepnonuueckuii 3akoH u Ilepuonuueckas cucre-
Ma xummudeckux snemeHToB J[. . Menaeneena.
Cs3b nepuoaudeckoro 3akona u Ilepuoauye-
CKOH CHCTEMBI XUMUYECKUX 371eMeHTOB /[]. 1.
Menene-eBa ¢ COBpeMEHHOM Teopueil cTpoeHus
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHsI CBONCTB
XHUMUYECKUX 3JIEMEHTOB H 00pa3yeMbIX UMH IPO-
CTBIX H CJIO’KHBIX BEIECTB O TPYIIIaM U IEePHO-
JIaM.

XapaKkTepu3oBaTh MEKTPOHHOE CTPOESHHE aTOMOB
XHUMHYECKUX 3JIEMEHTOB 1—4 mepHrooB, Uc-
TOJIB3YsI IOHATHUSI «S-, P-, 0-3JIEKTPOHHBIE OpOU-
TaJIn», «IHEPreTUUECKUE YPOBHI.

OOBCHITH 3aKOHOMEPHOCTH U3MEHe-

HUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX CO-
eAMHEHUi! 1o nepuojam u rpynmnam Ilepuoau-
YeCKOW CUCTEMBI XUMUYECKUX 311eMeHToB 1. U.
MenpeneeBa

3HayeHue NepruoAUIECKOro 3aK0OHa B pa3BUTUU
HayKU.

JleMoHCTpanuu
Buner Tabmun «Ileprognueckast cucteMa XHUMH-
gecknx dnemenToB [1. V1. MenneneeBa»

Tema 2. CTpoeHue Bele-
cTBa. MHorooopasue Be-
mecTB (4 4)

Crpoenue BemnecTBa. XUMUYECKasl CBA3b. BUIIbI
XUMHYECKOH CBsI3U (KOBAJICHTHAs HETIOJISIPHAS 1
NOJISIpHAsS, HOHHAsI, MEeTaJUTHYecKas ). MexaHH3Mbl
00pa30oBaHMs KOBAJICHTHOW XUMUYECKOH CBSI3U
(0OMeHHBII 1 JOHOPHO-aKIeNTOPHEIN ). Bomo-
poxHas cBs3b. BaneHTHOCTB. DneKTpooTpHIa-
TenbHOCTh. CTerneHb OKNCIIeHNs. VIOHBI: KaTHOHBI

PackpbIBaTh CMBICIT H3y4aeMBIX TOHATHH (BBIIE-
JIATh UX XapaKTepHbIE PU3HAKH) U IPUMEHSATh
9TH MOHATHS IPH ONIMCAHUU COCTaBa U CTPOE-
HUS BEILECTB, UL OOBSICHEHHS OTIEIbHBIX
(axToB M SIBICHUI.

Onpenensats BUIbl XAMUIECKOH CBSA3U (KOBa-
JIGHTHOM, HIOHHOM, METAJJTNYECKOM, BOJOPOI-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX H3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

U aHHOHBI.
BemmectBa MoneKyIsIpHOTO ¥ HEMOJIEKYIISIPHOTO

CTpPOCHMUA. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTRA.

Turel KpUCTAIUINYECKUX PEIIETOK U CBOUCTBA
BEIECTB.

Ilonsarue o gucnepcHbIX cucreMax. McTuHHBIE U
KOJUIOMIHBIE pacTBOPHL. MaccoBast oISt Bellie-
CTBa B PacTBOPE.

Krnaccudukanus HeopraHHYecKUX COCANHEHUH.
Homenxnarypa Heopranuueckux BemiecTs. I eHe-
THYECKasl CBSI3b HEOPTaHUIECKHUX BEIECTB, IIPH-
HaJUIeXKaIIHUX K Pa3IMYHbIM Klaccam

HOM) B COCMHEHUSAX; THIT KPUCTAJUTHUECKON
PEUIETKH KOHKPETHOTO BEIIECTBA.
Onpenensarts BaJEHTHOCTb U CTENEHb OKUCICHUS
XUMHUUYECKUX 3JIEMEHTOB B COCMHEHUAX pa3-
JIMYHOTO COCTAaBa.
IIpoBOAUTE BBIYUCICHHUS C UCIIOJIB30BAHUEM IIO-
HSTHS «MaccoBast JIOJIS BEIIECTBA B PaCTBOPE

Tema 3. Xumuueckue pe-
akuu (5 4)

Xummaeckas peakius. Kiaccnpukanus xummude-
CKHX peakIiil B HEOPraHN4ecKOW U OpraHuye-
CKO¥ XMMHH. 3aKOH COXPAaHEHHSI MAacCHI BEIIECTB;
3aKOH COXPaHEHUs U NPEBpalleHNs SHEPTUH IpU
XUMUYECKUX PeaKIMsiX.

CKOpOCTb peakiiny, €€ 3aBUCUMOCTD OT Pa3iiny-
HbIX (hakTopoB. OOpaTHMBbIe peakiyu. XuMude-
ckoe paBHOBecue. PakTOPbI, BIUAIOLINE HA CO-
CTOSIHME XUMHUYECKoro pasHoBecus. [Tpunnun Jle
[arenpe.

OOBSACHATH 3aBHCUMOCTD CKOPOCTH XUMHUYECKOH
peaKunK OT Pa3IMYHBIX (PaKTOPOB.
OnpenesnsaTh XapakTep CMEIICHUs XH-MUYECKOT0
paBHOBECHS B 3aBUCHMOCTH OT BHEIITHEro BO3-
nevicteus (mpuHnun Jle Hlatense).
CoCTaBNIATh YpaBHEHUS peaKUUil pa3nu4HbIX
THIIOB, ITOJIHBIC U COKan_léHHbIe NOHHBIC YypaB-
HCHUA peaKum‘/'I, y4uuTbIBas yCJIOBUSA, IIPU KOTO-
PBIX 3TH pEaKLMH UAYT 10 KOHIIA.
ITonTBepKAATh CYIIECTBOBAaHHE FEHETHYECKON




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX H3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

DnexTponuTHyeckas aucconuanys. CUIbHbIE U
crabple AeKTpoauThl. Cpeaa BOJHBIX pacTBOPOB
BCIIICCTB: KUCIasl, HeWTpanbHasi, meixouHas. /1o-
Hamue 0 6000pooHoM nokasamene (pH) pacmeo-
pa. Peakuuu HOHHOTO 00MeHa. [ udpoaus opeanu-
YeCKUX U HEOP2AHUYECKUX BeUjecmE.
OKHCITUTENFHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
THousimue 06 21exmponuse pacniagos u pacmeo-
pos coaetl. [lpumenenue 21eKkmpoau3a.

CBSI3U MEXIY HEOpPraHHIECKHMH BEIECTBAMH C
TIOMOIIBIO YPABHEHUH COOTBETCTBYIOIIUX XH-
MUYECKHX peaKiui.

IMpoBouTh, HAOMIOAATH U ONUCHIBATH XUMHYE-
CKHI 5KCIIEPUMEHT: 110 ONIPEAEIEHNIO CPEIbI
BOJIHBIX PACTBOPOB BELIECTB, BBIABICHUIO YCIIO-
BHH MPOTEKAHUS peaKkUnii HOHHOTO OOMEHa,
W3Y9IEHHIO BIMSHUS PAa3INYHBIX (PAKTOPOB HA
CKOPOCTb PEaKIMH.

JleMoHCTpanuu

— MOJIENHM KPUCTAUINYECKUX PEIIETOK;
— pa3yIokKeHUe NMEePOKCUIA BOJIOPOAA B IPUCYT-
CTBHH KaTaln3aTopa.

JlaGopaTopHbie padoThI
— TIPOBEJICHUE PeaKIiii HOHHOTO 0OMEeHa;
— OmpeJieleHne CpeIbl PACTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCAILHOTO UHIUKATOPA.

IIpakTnyeckas padora
Ne 1. Bnusinue pa3nuyHbix (akTopoB HA CKOPOCTh
XUMHUYECKOW PEeaKInu.

BoruuncieHus

— pacdeTsl ¢ HCIOJIb30BAaHUEM ITOHSATHS «Macco-

CrnenoBaTh MpaBuiaM MOJIb30BAHUS XUMUYECKON
HOCY/IOH M JTaGOpaTOPHBIM 000PYyIOBaHUEM.
[IpencraBisaTh pe3ynbTaThl XUMUYECKOT'O DKCIIe-
puMeHTa B pOpMe 3aIHCH YpaBHEHHUI COOTBET-
CTBYIOIIMX PEAKIMH U 1eTaTh BBIBOBI HA UX
OCHOBE.

[IpoBOAMTH BEIYUCIIEHUS 110 YPABHEHUSM XUMHU-
YECKUX PEaKIUi, B TOM YUCIIE TEPMOXUMHYE-
CKHE pacyEThl




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX H3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

Bast JIOJIS1 pACTBOPEHHOT'O BEILIECTBAY;
— pacyéTHI 110 ypaBHEHHUAM XMMHUYECKHX peak-
U}, B TOM YUCJIe TEPMOXUMHUYECKHE PacUETHI

Pa3znen 2. Heoprannyeckas xumus (16 1)

Tema 4. HemeTasuibl (8 1)

Hewmerannsl. [Tonoxenne nemerannos B Ilepuo-
JIMYECKOM CUCTeME XUMHUYECKHX 3nemeHToB [[. U.
MenpeneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
dusnyeckue cBoicTBa HEMETAJIOB. AJIIIOTPOINUS
HEeMeTaJUIoB (Ha MpUMepe KHCIOPO/a, Cepbl,
dhocdopa u yraeposa).

PackpbIBaTh cMBICIT H3y4aeMBIX TOHATHH (BBIIE-
JATh UX XapaKTepHbIEC IPH3HAKH) U IPHMEHATh
9TU NOHATHA IIPU OIMCAaHUU COCTaBa U CTpOe-
HYSI BEILIECTB, 11 O0OBSICHEHUS OTAENbHBIX
(axToOB M SIBICHUIL.

XHUMHYeCcKHe CBOMCTBA BaXKHEHIITNX HEMETAJIIOB
(ramoreHoB, cepkl, a30Ta, pocdopa, yriepoaa u
KPEMHUs) U UX COeAUHEHUH (OKCUIIOB, KUCIOPOI-
COZIEPIKAIINX KHUCIIOT, BOJOPOIHBIX COSIMHEHU).
IIpumeHeHre BaXHEHIINX HEMETAIUIOB U UX CO-
SIMHECHU I

OOBACHATH 001IIIIe 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB HEMETAJUIOB M UX COEIMHEHUH ¢ yué-
TOM CTPOEHHMS HX aTOMOB U TosioxkeHus B [1e-
PHOJIMYECKON CUCTEME XUMHYECKUX JIEMEHTOB
. . Menneneena.

XapakTepu30BaTh (OMUCHIBATE) OOIINE XUMUYe-
CKHe CBOWCTBA HEMETAIJIOB, X BaKHEHIIINX CO-
eIMHEHNH, TIOATBEpIKIast 3TO ONHCAHNE TIPIMe-
paMu ypaBHEHUH COOTBETCTBYIOIIUX XHMHUE-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX H3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

CKUX PEAKIMH.

XapakTepu3oBaTh BIHSAHHE HEMETAIIOB U X
COCIMHECHUH Ha JKUBBIC OPraHU3MBl; OIIUCHIBATh
NIPUMEHEHHE B PA3IMYHBIX 00JIACTSIX MpaKTHIe-
CKOM JIeATETIbHOCTH YeNIOBEKa.

PackpbIBaTh CyLIHOCTb OKUCIUTEIBHO-
BOCCTAaHOBHTEIBHBIX PEAKIUI MOCPEICTBOM CO-
CTaBJICHHUS JIEKTPOHHOTO OallaHca 3THX peak-
LU

ITpoBoauUTH peakiyy, HOATBEPKAAIOIINE XapaK-
TepHbIE CBOWCTBA N3yIaeMbIX Be-

IIECTB; PacHO3HaBaTh ONBITHBIM MTyTEM aHHOHBI,
MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAX.

HabutoaTh 1 ONUCHIBATH IEMOHCTPALHOHHbIC
OTIBITHI; IPOBOAUTH U OITHCHIBATH XUMHYECKUH
9KCTIEPUMEHT (J1TabopaTopHBIC U MPAKTHIECKUE
paboThI).

l_lpe)lCTaBHﬂTl) PE3YNIbTAThl XUMHUYECKOI'0 JKCIIC-
puMeHTa B hopMe 3aIicH ypaBHEHHUH COOTBET-
CTBYIOILMX PeaKIUi 1 JeJaTh BBIBOJBI HAa UX
OCHOBE.

CrienoBath NpaBHiIaM MOJIb30BAHUS XUMUYECKOIT




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX H3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

MOCy 101 1 1a00paTOPHBIM 00OPYIOBAHUEM.

ITpoBOIUTH BEIYHCIICHUS IO YPAaBHEHUSIM XUMH-
YECKUX PEaKIUH.

CaMOCTOSTENIBHO ITAHHPOBATE U OCYIIECTBIATH
CBOIO [I03HABATEIBHYIO JIEATENBHOCTD; IPHHHU-
MaTbh aKTUBHOE Y4acTHe B IPYINIIOBOH yueOHOI
TeSITETbHOCTH.

Tema 5. MeTtasinl (8 1)

Mertannsl. [Tonoxxenue meramnos B [lepuoauue-
CKOM cHUCTeMe XMMHYECKHUX 3emMeHToB J[. U.
MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOH-
HBIX 000J104Y€K aTOMOB MeTa/LToB. O0IIHe Pu3u-
Yyeckue cBorcTBa MeTauioB. CIIaBbl METAJLIOB.
DNEKTPOXUMHYECKHH Psifl HAPSLKEHUN MeTall-
JIOB.

XUMHYECKHE CBOMCTBA BAYKHEHIIINX METAIIIOB
(HaTpuii, Kanui, KaJabLuii,

PackpbIBaTh cMBICIT H3y4aeMBIX TOHATHH (BBIIE-
JISITh UX XapaKTepHbIe IPH3HAKY) H TIPUMEHATD
9TU NOHATHA IIPU OMMCAHUU COCTaBa U CTpOe-
HYSI BEILECTB, 71 O0BSICHEHUS OTAENBHBIX
(axToB M SIBICHUIL.

OOBACHATH 001IIIIe 3aKOHOMEPHOCTH B U3MECHEHHH
CBOICTB 3JIEMEHTOB — METAJUIOB M UX COEAN-
HEHUI ¢ y4€TOM CTPOEHHUS X aTOMOB U IOJIO-
KEHHS

MarHui, aJlOMUHHUMN, IIUHK, XPOM, KeJe30, MEb)
1 UX COCAUHCHUM.

Oobuiue crocoObl OTyYeHHsT MeTaUIoB. MeTtai-
nyprust. Kopposus memanios. Cnocobul 3auumol

B [leproanyeckoii cucTeMe XUMHYECKHX dJie-

meHTOB JI. . Menzeneena.
XapakTepnu30BaTh (ONMUCHIBATE) OOIIAE XHMHUYE-

CKHE CBOWCTBA METAJUIOB, X BOYKHEHIIIUX CO-




IIpumepHBbIe TeMBbl, pac-
KpPbIBaKOLIME JAHHBII pa3-
JeJ1 IPOrpaMMBbl, H KOJIH-
YeCTBO 4aCOB, OTBOMMOE

Ha UX H3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

om xoppo3uu. IIpuMeHeHne MeTaoB B OBITY U
TEXHUKE

JdeMoHcTpauun

— 00pa31bl HEMETAIIOB;
— B3aUMOJICUCTBHE MEIH C a30THOM KUCIOTOM
Ppa3IMYHON KOHIIEHTpAlUH;
— KOJUIeKIUs «MeTasulbl ¥ CIUIaBbD».

JlaGopaTopHbIe ONBITHI
— Ka4yeCTBEHHBIC PEaKLUU HAa AaHUOHBI U KaTHOH
aMMOHHS;
— B3aMMOJEHCTBHE THAPOKCHUIA ATIOMUHHS C
pacTBOpaMH KHCIIOT U IIEI0YeH;
— KaueCTBEHHbIE PEAKI[IN HA KATHOHBI MeTal-
JIOB.

€IMHEHUI1, HOATBEPKAasi 3TO ONUCAHUE pUMe-
pamu ypaBHEHHI COOTBETCTBYIOLIUX XHUMHUYE-
CKHUX peaKIuii; MPIMCHEHUE METAJLIOB B pa3-
JINYHBIX 00JTACTAX, a TAKIKE UCIIOJIB30BAHUE HX
JUTS CO3JIaHUS] COBPEMEHHBIX MaTepUaliOB U
TEXHOJIOTHM.

PackpbIBaTh CyIIHOCTD OKHCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIX PEAKIUi TOCPEICTBOM CO-
CTaBJICHUS JIEKTPOHHOTO OajaHca STHX peak-
LU,

[IpoBoauTE peakuyy, MOATBEPKAAIOIINE XapaK-
TEpHBIC CBOMCTBA N3y4aeMbIX BEIIECTB; PacIio-
3HABaTh OMBITHBIM MMyTEM HOHBI METAIJIOB, TPH-
CYTCTBYIOIIIHE B BOJHBIX pAaCTBOpaXx.

HaGronath ¥ ONKMCHIBATH JCMOHCTPAIIOHHBIC
OTIBITHL; IPOBOANTH U OMHCHIBATH XUMUYECKUI
9KCTIIEPUMEHT (J1aboparop-
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JeJ1 IPOrpaMMBbl, H KOJIH-
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IIpakTHueckne padéoThl
Ne 2. PemieHne 3KkcriepUMEHTAIBHBIX 3a/1a4 10
Teme «Hemeramisy;
Ne 3. Pemienue 3KcliepUMEHTAIbHBIX 3a/1a4 10
Teme «MeTautb».

Bbruucienus

— pac4€Thl MacCHI BELIECTBA WM 00bEMA Ta30B
0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE MIIN
00BEMY OJJHOTO U3 yJaCTBYIOMINX B PEAKIINU
BEILIECTB; PacuETH Macchl (00bEMa, KOJIMIECTBA
BEIIECTBA) MIPOJYKTOB PEAKINH, €CIIH OIHO U3
BEII[ECTB UMEET IPUMECH;
— pacuérsl Macchl (00bEMa, KOJTMYECTBa Bellle-
CTBa) IPOIYKTA PEAKIMH, €CIIH OJHO U3 BEIIECTB
JIaHO B BUJIE PacTBOPA C ONPEIENEHHON MacCOBOH
JtoJiell pacCTBOPEHHOTO BEILIECTBA.

HBIE U IpakTHyeckue padotsl). [IpencraBusath
Pe3yNbTaThl XUMHYIECKOTO SKCIIEPUMEHTA B
(opMe 3anucH ypaBHEHHH COOTBETCTBYIOLIHX
peakuuil u fenaTh BEIBOABI HA UX OCHOBE.

CrnenoBaTh IIpaBUIaM M0JIb30BAHUS XMMUYECKOH
oCy 10 ¥ 1a60paTOPHBIM 000PYIOBaHUEM.

ITpoBOIUTH BEIMHCIICHUS IO YPAaBHEHUSIM XUMH-
YECKUX PEaKLUM.

CaMOCTOATEHHO IUIAHUPOBATh U OCYIIECTBIISTH
CBOIO MIO3HABATEINBHYIO JEATEIBHOCTD; IPUHIMATh
aKTHBHOE YYacTHE B TPYMNIIOBOH y4eOHOH nes-
TEIbHOCTH

Paznes 3. Xumus u ku3Hsb (4 4)

Tema 6. Xumust u :xu3ub (4

)

PoJib XUMHUH B 00€CIIEUEHHUH IKOJIOTHUECKOM,
SHEPreTHIECKOH U MUIIEBOW 0€30MacHOCTH, pa3-
BUTHH MeIUIHHBL. [IOHSITHE O HAYIHBIX METOIAX

PackpbIBaTh poJib XMMUU B PEIIEHUU HEPreTHye-
CKHX, CHIPHEBBIX M IKOJIOTHIECKHX MPoOIIeM
YeJI0BEYECTBA, OIMCHIBATh OCHOBHBIE HAIIPaB-
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MO3HAHUS BELIECTB U XUMUYECKHUX PEaKIHU.
IIpencraBnenus 00 OOLIIMX HAYYHBIX PUHIUIIAX
MPOMBIIUICHHOTO MTOJTyYeHUs Ba)KHEHIINX Be-
ILECTB.

JICHUS PA3BUTHS XUMUYECKON HAYKU U TEXHOJIO-
THH.

IIpuMeHsTh NpaBuiia 6e30MaCHOr0 OOpaIEeHNUs C
BEIECTBAMH, UCIOIB3YEMBIMHU B TIOBCEIHEBHOI
JKU3HH, OPaBHUIIa TOBE-

YenoBek B MHUpE BELIECTB H MaTEPHAIOB: BaXK-
HEHIINe CTPOUTEIbHBIE MaTePHANIbI, KOHCTPYKIH-
OHHBIE MaTEePHAIIBI, KPACKH, CTEKJIO, KEPAMHKA,
MaTepHabl s JIEKTPOHUKH, HAHOMaTepHaJbl,
OpraHNYecKHe U MUHEpAJIbHbIE YA00peHMsI.
XuMus U 3710pOBbE YETIOBEKa: MPaBUIIa UCTIOJb-
30BaHUsI JIEKAPCTBEHHBIX NIPENapaToB; MpaBUia
0e30MacHOro MCIIOB30BAHUS MTPENapaToB OBITO-
BOM XMMHH B NOBCETHEBHON KU3HU

JCHUS B LEIsIX cOepeKeHNs 310POBbS

U OKpPY>KaIolLleH MPUPOAHON Cpelibl; MOHUMATh
Bpel (OIMacHOCTb) BO3ICHCTBHS HA )KUBBIE OP-
TaHU3MBI OIPeIeNEHHBIX BEIECTB, CMBICI I10-
Kaszaress K, MOSCHAThH Ha IPUMepax CIOCOObI
YMEHBIICHNS U MPEIOTBPAIICHHS X BPEITHOTO
BO3/elicTBUSL.

AHanm3upoBaTh U KPUTHIECKH OI[CHUBATH UH-
(hopmanuio, CBI3aHHYIO C XUMHIECKHMH MPO-
I[eCCaMH U UX BIUSTHAEM HA COCTOSTHHE OKpPY-
JKaloIIel Cpesbl.

Hcrnonb30BaTh NONyYeHHbBIE 3HAHHS
Y [IPE/ICTaBIICHNUS O cepax ACTEINbHOCTH, CBSI-
3aHHBIX C HayKOi’I U COBPEMCHHBIMU TEXHOJIOTU-
SIMH, KaK OCHOBY [UJIs1 OpUEHTAILlUU B BbIGOpe
cBoell Oyaymiell mpogecCHOHATBHON eI Telb-
HOCTH.




IIpumepHBbIe TeMBbl, pac-
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YeCTBO 4aCOB, OTBOMMOE

Ha UX H3yYeHue

OcHOBHOe coiep:kaHne

OcHoBHbBIE BH/IbI 1€ATEJILHOCTH 00YYaIOLIUXCH

[IpunuMaTh yuactue B 00CYXISHUU MPOOIEM
XUMHMUYECKOM U IKOJOTMUECKOM HallpaBIeHHO-
CTH, BBICKa3bIBaTh COOCTBECHHYIO MO3UIIUIO 110
pobIeMe U IpeIarath BO3MOXKHBIC TYTH e&
pelieHus




