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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHUsl CpeCTBAaMU Y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1ened W MNPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIOUEHHA B JKU3Hb COLUYMA, MPOAOJDKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKaMmH, PacKpblBalOT €€ pPOJib B IMO3HABATEIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(OpPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBBIMH (paKTaMHM M  TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OOy4YaronMxcss NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MHpOpMAIIHN, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaK  BaKHEHUIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HCTOpPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA IIeJIel U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJIEp’KaHUs OOYy4YEHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINIA), WMEIONINX YHUBEPCATbHOE 3HAYeHWE Ui Pa3IUYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHHS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TIOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero odpazoBaHusi, coctabisieT 68 vacoB: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE 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 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[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
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OyTJIMBaHUE 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 M CTPOCHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOINUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMM THAPUPOBAHUS, rajJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu

2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 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 W3Y4YEHHUS BEIIECTB W HUX MpPEeBpaIleHUIl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

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).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MEeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIETWA, AalETAIBIETHA:  CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a Kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBUEe Kpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OeIKOB Mpu
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSIST MOJIEKYIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanunst MEeXIpEeIMETHBIX 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 ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIMBO,
pECYpCHI.

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

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpe/esieHus AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIDPHOTO  CTPOEHUS.  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 COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHsS MAacChl BEUIECTB,
3aKOH COXPAaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

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

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuoanueckas cucremMa XuMuueckux sneMeHtoB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpPOJA B MPUCYTCTBUU KAaTAIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PAacUYEThl C HCIOJIb30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHECHUMU.
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Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI PSJT 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 BEIIECTB WU MX MPEBPAILCHHIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUHU, €CIIA OJHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XUMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpPraHU4eCcKol XuMuM B 11 Kjacce OoCylecTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KilacCU(UKAIMs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.
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du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PH3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
peCypcHl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpellHero oOmero o0pa3oBaHus (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
oOydJaromuxcsl Mo peaanu3aiuu OpPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW W  JPYrUX BHUIAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YUCJIE HA OCHOBE NTPUMEHEHUS NTPEAMETHBIX 3HAHUU 10 XUMUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsS] IPOTHO3UPOBATH HEOIATOMPUSTHBIE SKOJOTUYECKUE
ITOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HAJIM4YHs Pa3BUTOrO HKOJIOITMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIIBHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHHMKATHBHOM M COLHMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
IMBHJIM3AMM: B €€ TyMaHUCTHYECKON HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUIIECBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BATh
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MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIBLHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3zoBaHus BKIIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHS, SIBIICHHE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmHpoBaHue (yHKLIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MOpoOJIeEMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;
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UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBINUICHHS —
BBIICIIATh XapaKTEPHbIE MPU3HAKA MOHSITHI M YCTaHaBIIMBAaThb WUX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS I OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JUIS KJIacCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTHBHbBIC, JAECIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

IPUMEHSATH B MPOLECCE MO3HAHUSA, UCIIONIb3YEMbIE B XUMUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) D3JIEMEHTa, XHUMHUYecKas ¢GopMylia, YpaBHEHHE XUMHYECKON
peakluuu — MpPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKUX 3ajad,
IPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEJICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(GOopMyIMPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MIOCTABIICHHBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMUPOBAHMS TMIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHMS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
npouecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpoBaTh
00001IEHNS U BBIBOABI OTHOCUTENLHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEI0BATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pPEUICHUS NPAaKTUYECKHUX 3aJad, NPUMEHEHUIO pPa3IudHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX UWHGMoOpMaluu (Hay4yHO-
NOMYJsIpHasl JUTepaTypa XHMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OOPMALIMIO PA3IUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCT;
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(GbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3JIMYHbIE METObI MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MPEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBATh CBOM  MPEIJIOKECHUSA
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThI MO0 MCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHsI»
OTPaXKaroT:

18



cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJIsl pElIeHUs MPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paguKai, U30MEPUs, U30MEPBI, TOMOJOTUYECKUN P, TOMOJIOTH, YTIE€BOJOPO/IbI,
KUCJIOPOJI U a30TCOAEPKAIIUE COCIAUHEHUS, MOHOMEp, ITOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUN SI3bIK XHWMHHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIe)KAIME B OCHOBE TMOHUMAHUS MNPUYUHHOCTH W CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JICATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMI BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALIEHUN OPraHUYECKUX COECIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BEUIECTB I WUIKOCTPALMU HX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJICKHOCTh HU3YyUYECHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTABY M CTPOCHHUIO K ONpPEeACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir Homenknarype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KHCJIOTA, OJICMHOBASI KUCJI0TA, CTEAPUHOBASI KUCJIOTA, TIIH0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TOPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha MpUMeEpax CIIOCOOBI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIa0OBUAAIIMX OOYyYaIOIUXCS: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM SI3bIK XMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN NESITEIHLHOCTH YEIIOBEKa,
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c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpyTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIApHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COCIUHEHUUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KIaCCU(PHUIMPOBATH XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPAaBHEHHS PEaKUUil pa3IMuHbIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;
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c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUS! CEpHOW KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLCHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIINH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TONYYaeMyK0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
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HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
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' BEIIECTB https://m.edso00.ru/7f41837¢c
Hroro no pazneny 17
Pazaen 3. Xumus u :KM3Hb
3.1 XUMUS ¥ )KU3HD 4 bubnnorexa [IOK

https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Jara Jara nuppoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue op
n/n Bceero IJIAH. daxr. oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

[IpeameT opraHU4YeCcKON XHUMUH,

1 €€ BOBHUKHOBCHIE, Pa3BUTHUE U 1 BI/I6J'II/IOTCK3 HOK
ds https://m.edso00.ru/7f41837¢c
3HAYCHHUE

Teopusi cTpoeHHs OpraHUYECKUX
2 coequHenuit A. M. bytieposa, eé 1
OCHOBHBIE TTOJIOKEHUSA

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

[IpencraBnenue o
KJ1accu()UKALUU OpraHMYECKUX

3 BeulecTB. HoMeHnkiarypa 1 bu6mmoreka [IOK
(cucrematuyeckas) u https://m.edso0.ru/7f41837c
TPUBUAIbHBIC HA3BAHUS
OpPTaHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, 1 bubnnoreka [JOK
TOMOJIOTUYECKUH PAL https://m.edso00.ru/7f41837c

5 MertaH 1 3TaH — TpocTenIne 1 bubnuorexa [JOK
MPECTaBUTENN ATKAHOB https://m.edso00.ru/7f41837c

5 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bubnmoreka [JOK
CBOMCTBA https://m.edso0.ru/7f41837c
DTUJICH U TIPOITUIICH —

. P bubnuorexa [JOK

7 IIPOCTEHNIINE TPEICTABUTENN 1

https://m.edsoo.ru/7f41837¢c

AJIKCHOB
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[TpakTuyeckast padora Ne 1.

8 «[lony4yenue sTuICHA U U3yYEHUE bubmmorexa LIOK
Y i https://m.eds00.ru/7f41837¢
€ro CBOWCTB»
Ankanuensl. byranuen-1,3 u
Metunoyraauen-1,3. [lomydenue bubmuorexa [JOK
9
CUHTETUYECKOTO KaydyKa 1 https://m.edsoo.ru/7f41837c
PE3UHBI
AJIKWHBI: COCTaB U OCOOEHHOCTH
10 CTPOEHUSA, TOMOJIOTUYECKUI PS/I. bubnnoreka [JOK
ALIETUIIEH — MPOCTECUILIHI https://m.edsoo.ru/7f41837c
IIPE/ICTaBUTENb aJTKUHOB
11 Brrunciienus 1o ypaBHEHHIO bubnuoreka [IOK
XMMHYECKON peaKiuu https://m.edsoo.ru/7f41837c
12 ApeHbl: 6€H3011 U TOIYOJI. bubnnorexa [HOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/7f41837c
I'eneTnueckas cBsA3b
13 JIEBOJIOPOIOB, TIPUHAITEKAIITUX bubmorexa HOK
I POAOB, TIPHHa https://m.edsoo.ru/7f41837c
K Pa3JInYHbIM KJIacCaM
[IpupoiHBIE NICTOYHUKHU
JIEBOJOPOJOB: PUPOIHBIN a3
14 ernon HIIjIeJIHe(i)TfI)HIie rassl bubmorexa HOK
m . ’ https:/m.eds00.ru/7f41837¢
He(Th U MPOAYKTHI €€
nepepaboTKu
[IpupoiHBIE NICTOYHUKHT
JIEBOJOPOJIOB: MPUPOIHBIN a3
o POAOB: TIPHPOA Bu6muorexa LIOK
15 U TIOTIYTHBIE HEPTSIHBIE T'a3bl,

He(Th U MPOAYKTHI €€
nepepadoTKu

https://m.edsoo.ru/7f41837¢c
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KonTponpHas pabota mo pazueny

bubmuorexa [JOK

16
«YTII€BOI0POIB» https://m.edsoo.ru/7f41837c
IIpenenbpHbBIEe OTHOATOMHEBIE
17 crf)n HTLI' MeTaHI([)JI M 3TAHOJI bubmorexa LOK
PTRE ' https://m.eds00.ru/7f41837c
Bonopoanas cBsi3b
18 MHOroaToMHbI€ CITUPTHI: bubnnoreka [HOK
STUJICHTJIMKOJIb U TJIULEPUH https://m.edsoo.ru/7f41837c
@DeHOo: CTPOCHUE MOJIEKYIIbI,
19 (bU3UYECKHEe U XUMHUYECCKUE bubmorexa LHOK
. https://m.edso0.ru/7f41837c
CBOMCTBA, IPUMEHEHNE
20 Anpaeruabpl: GopManbIeTHI U bubnuorexa [JOK
aneTanpaerua. AeTod https://m.edsoo.ru/7f41837c
OIHOOCHOBHEIE IPEEIIHLHBIE
21 Kaﬂ OOHOBEIE KI/ICJII())TT)I' bubnorexa [IOK
P ' https://m.edsoo.ru/7f41837c
MypaBbHHAS U YKCYCHAasI
ITpakTuueckas padora Ne 2.
22 «CBOHCTBa pacTBOpPa YKCYCHOH bubmorexa LOK
p pa yrey https://m.edsoo.ru/7f41837¢c
KHACIOTBDY
CreapuHOBas U OJICMHOBAsI
23 KHCJIOTEI, KaK IPeaCTaBUTEIN bubmmorera [TOK
’ et https://m.edso0o.ru/7f41837c
BBICIIUX KapOOHOBBIX KHCIIOT
M&iUIa KaK COJIH BBICIINX
24 KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE bubmmorexa LHOK
Ij ’ https://m.edsoo.ru/7f41837c
JIEefCTBHUE
CrnoxHble 3¢upbl Kak
o5 MIPOU3BOJIHBIE KAPOOHOBBIX bubmuoreka [IOK

KHUCJIOT. ['MapOosIn3 CI0KHBIX
3¢upoB

https://m.edsoo.ru/7f41837¢c
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JKupsl: runponns, IpUMEHEHHE,

bubmuorexa [JOK

26
OuoJsiornueckasi pojb )KUPOB https://m.edsoo.ru/7f41837c
VrieBoasl: COCTaB,

97 knaccudukanus. Baxxueitmme bubnuoreka [IOK
MPEICTaBUTENM: TIIHOKO03a, https://m.edsoo.ru/7f41837c
bpykTo3a, caxaposa
Kpaxman u nemirono3a kak bubnunoreka HOK

28
IIPUPOIHBIE OJIUMEPBI https://m.edso0.ru/7f41837c
KonTtponsHasg pabota mo pas3zei

29 «KI/ICEO 0J1CO pe JKale P bubmmorexa [TOK

POACOAEPHAll https://m.edsoo.ru/7f41837c
OpraHUYECKUE COCTMHCHUS
30 AMWHBI: METHIIAMUAH U aHWJINH bubmmorexa [TOK
’ https://m.edsoo.ru/7f41837c
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OPraHU4YECKHUE COCTUHEHUS, UX bubnuorexa [JOK
OMOJIOrMYECKOE 3HAUECHHE. https://m.edsoo.ru/7f41837c
Ilentuanl
benku xak npupoaHsie

32 BBICOKOMOJIEKYIISIPHEIE bubmmorera [TOK

yAp https://m.edsoo.ru/7f41837c
COEIUHEHNS
OCHOBHBIE TTOHATUSA XUMUHU
33 BBICOKOMOJIEKVIISIPHBIX bubmmorexa LHOK
. yip https://m.edsoo.ru/7f41837c
COEIUHEHNIT
OCHOBHBIE METOBLI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX bubmuoreka [IOK

coequHeHni. [ImacTMaccsl,

Kay4yKH, BOJIOKHA

https://m.edsoo.ru/7f41837¢c
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara Hara uudposbie
Tema ypoka Konrpoabnsie  Ilpakruyeckue
n/n Bcero IJIAH. daxkr. oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

XUMUYECKUH AJIEMEHT. ATOM.

bu6nmmoreka [IOK
DneKkTpoHHass KOHPUTyparus 1

https://m.edsoo.ru/7f41837c
aTOMOB
[lepuonnueckuii 3akoH 1
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. . 1 bubmuoreka [{OK
MeHnpeneeBa, X CBA3b C https://m.edsoo.ru/7f41837c
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKUX HJIEMEHTOB
U UX CO€IMHEHHUH IO Tpynnam 1
nepuojam. 3HaueHue 1 bubmuoreka [IOK
MEPUOINYECKOTO 3aKOHA U https://m.edsoo.ru/7f41837c
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa B pa3BUTUU
HayKu
CtpoeHue BelecTna.
XuMu4deckas CBs3b, €€ BUIBI,

but6mmorexa [IOK
MeXaHU3Mbl 00pa30BaHuUs 1

KOBAJICHTHOM CBs13U. Bonopoanas
CBSI3b

https://m.edsoo.ru/7f41837¢c
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10

BaneHTHOCTD.
DIIEKTPOOTPULIATETHLHOCTD.
Crenens okucieHus. BemniecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucremax. MctuHHbIE 1
KOJUIOMJIHBIE PACTBOPBI.
MaccoBast 10J1s1 BELIECTBA B
pacTtBope

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIVHEHUN.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX BEILECTB,
pa3JIMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peaKurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAaHEHUsS MacChl BELIECTB;
3aKOH COXPaHEHHUS U
MPEBPALLECHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

Ckopoctb peakin. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBECHE

[IpakTnueckas padora Ne 1.
«BnusiHMe pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMHUYECKOU
peaxIm»

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

bu6nmorexa LIOK
https://m.edsoo.ru/7f41837c

bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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DNeKTpoNUTHYECKAast
mucconnanus. [lonsrue o
BOIopoHOM Mokazarese (PH)

bubnunoreka LIOK

1 pactBopa. Peakiiuu HOHHOTO https://m.edsoo.ru/7f41837c
oOMeHa. ['uaponu3 opraHn4ecKux
Y HEOPTaHUYECKUX BEIECTB
OxkucinuTenpHo-

12 BOCCTAHOBUTEJIbHBIE PEAKIIUH. bubmmoreka [JOK
[TonsTHEe 00 nMeKTpOIIH3E https://m.edsoo.ru/7f41837c
pacIiaBoB U pacTBOPOB colieit

13 Kontposnbnas paboTta mo pazaery bubmmoreka [JOK
«Teopernueckre OCHOBBI XUMHU» https://m.edso0.ru/7f41837c
MerTamiel, UX ITOJIOKECHHE B
[Iepnonnueckoii cucreme

14 XUMHYECKUX deMeHToB J[. U. bubnuorexa [IOK
MenpeneeBa 1 0COOEHHOCTH https://m.edso0.ru/7f41837c
cTpoeHust aromoB. O0mue
(u3nuecKkre CBOMCTBa METAIIOB
CrnnaBbl METaJIOB.

15 DNEKTPOXUMHUECKUN Psijt brbmmorexa LTOK

. https://m.edso0.ru/7f41837c
HaINPsDKCHUH METAIIIIOB
XHUMHUYECKUE CBOKCTBA

16 BaKHEHIIINX METAJUIOB (HaTpui, bubmuorexa [IOK
KaJlnii, KaJIbIIHi, MarHui, https://m.edsoo.ru/7f41837c
AITIOMHUHHI) U UX COETUHEHUM

17 XUMHYECKHE CBOMCTBA XpOMa, bubnmnoreka [JOK
MeJIN U UX COeTUHEHUI https://m.edso0.ru/7f41837c

18 XuMHuYecKre CBOMCTBA IIMHKA, bubnunorexa LIOK
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JKene3a M UX COEIUHEHNN

https://m.edsoo.ru/7f41837¢c

[TpakTrueckas padota Ne 2.

19 "Pemenue sKkCriepuMeHTaIbHBIX bubmorexa LOK
P | https://m.edso00.ru/7f41837¢c
3a7a4 1o TeMe «MeTaiibl»
Hewmeraibl, ux mojio)keHUE B
[Tepuonuueckoii cucreme
20 XUMHYECKUX 3eMeHToB J[. U bubmmorexa [IOK
o https://m.eds00.ru/7f41837c
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHMSI aTOMOB
dusnyeckue CBOMCTBA
HEMETaJUIOB. AJUIOTPOTIHS
21 HEMETaJUIOB (Ha IpuMepe bubmorexa HOK
puMep https://m.edsoo.ru/7f41837c
KHCIIOpoJia, cephl, hocdopa u
yriiepona)
XHUMHYECKHE CBOMCTBA
22 rajoreHoB, Cephbl U UX bubmorexa HOK
> p https://m.edso0o.ru/7f41837c
COCTMHCHU I
93 XUMHYECKUE CBOMCTBA a30Ta, bubmmoreka IIOK
docodpa 1 UX coeTMHEHUIA https://m.edsoo.ru/7f41837c
24 XUMHYECKHE CBOMCTBA yTiaepo/a, bubnnorexa [JOK
KPEMHUS U UX COCTMHEHUH https://m.edso0.ru/7f41837c
o5 IIpumeHeHne BaKHENIINX bubmuoreka [IOK
HEMETaJJIOB U UX COCAUHEHUN https://m.edsoo.ru/7f41837c
O06001IeHre U CUCTEMAaTU3 A
3HaHuH 1o Teme «Hemerauiby.
but6mmorexa [IOK
26 Boruncnenus no ypaBHeHUsAM

XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUYCCKUC paC‘-IéTBI

https://m.edsoo.ru/7f41837¢c
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[TpakTuyeckast padora Ne 3.

27 «Penienne s3KkcrepruMeEHTaATBHBIX 1 bubmmorexa [JOK
P : https://m.eds00.ru/741837¢
3anad no reme "Hemeramist"»

28 KonrponsHas pabora mo remam 1 bubnuoreka [JOK
«Metams» u «Hemeraiuib» https://m.edso00.ru/7f41837c
Heopranuueckue u oprannyeckue

29 kucioThl. Heopranuueckue u 1 bubmorexa LOK

' P https://m.edsoo.ru/7f41837c
OpPraHUYECKHUE OCHOBAHUS
AmMdoTepHbIe HeopraHU4ecKHue u
OpPraHUYECKUE COCTUHEHHUS.
30 I'eneTnveckas cBs3b 1 bubmorexa HOK
https://m.edsoo.ru/7f41837c
HEOPraHMYECKUX M OPraHUYEeCKHX
BEIICCTB
Ponb xumun B obecrieueHUN

31 9KOJIOTHYECKOM, SHEPTreTUUECKOM 1 bubnnoreka [JOK
Y TIAIIEBON OE30MaCHOCTH, https://m.edso0.ru/7f41837c
Pa3BUTHUU MEAUIIMHBI
[IpencraBnenust 06 oOmUX

39 Hay4HbIX [IPUHLIUIIAX 1 bubmmnoreka HOK
IIPOMBILLTIEHHOT'O TIOJIy4YE€HHUS https://m.edsoo.ru/7f41837c
BOKHEHIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U 1 bubnmnoreka HOK
MaTepuaioB https://m.edso0.ru/7f41837c

but6mmorexa [IOK

34 X 3I0POBHE YETIOBEKA 1

MM H SHOPOBBE HENOBCEK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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LleeBble NPHOPUTETHI B COOTBETCTBUH ¢ pado4eil MporpaMMoil BOCIIUTAHUSA

lesieBble NPUOPUTETHI BOCIUTATEIbHON PadoThI

Pa3gennl TeMAaTHYECKOIO

Hanpasienust XapakTepucTukH (IIOKA3aTeJIN) IIAHNPOBAHUSA
I'paxnanckoe Oco3HaHHO BBIPAXAIOT CBOIO POCCUICKYIO IPAXKIAHCKYIO UIEHTUYHOCTD B 10 kuacc.
MOJIUKYJIBTYPHOM ¥ MHOTOKOH()ECCHOHAILHOM POCCUHCKOM OOIIECTBE, Pazgen 1. Teopernueckue OCHOBBI
COBPEMEHHOM MHPOBOM COOOIIIECTBE. OpPraHUYECKON XUMUU
Co3HaroT cBO€ €IMHCTBO ¢ HapoAoM Poccun Kak MCTOYHUKOM BJIACTH U Pa3nen 2. YraeBonopoabl
CyOBEKTOM THICSYEIIETHEH POCCHICKOM rOCy1apCTBEHHOCTH, ¢ Poccuiickum Paznen 3. Kucnopoaconepxariue
roCy/1apCTBOM, OTBETCTBEHHOCTh 3@ Pa3BUTHE CTPAHbI, POCCUMCKON OpPraHUYECKHUE COETUHEHUS.
roCy/1IapCTBEHHOCTH B HACTOSAIIEM U OyTyIIEM. Paznen 4. A3oTconepxariue
[IposABISAIOT TOTOBHOCTS K 3amuTe PoiuHBI, CHOCOOHBI apryMEHTHPOBAHO OpraHUYECKUE COCTMHEHUS
OTCTauBaTh CYBEPEHUTET U JOCTOMHCTBO Haponaa Poccun u Poccuiickoro Paznen 5. BricokomonekynsipHbie
rocy/1apcTBa, COXpaHATh U 3alllMIaTh HCTOPUUECKYIO IpaBay o Poccuiickom COCIMHECHUS
roCy/1apCTBE B IPOIJIOM U B COBPEMEHHOCTH.
OpueHTHPOBAHbBI HA aKTUBHOE I'PAXk/1aHCKOE Y4acTHE HA OCHOBE YBaXKEHMUSI 11 kuacc.

3aKOHA M MIPABOMOPSIIIKA, PaB H CBOOOJI COrpak/iaH, YBAKECHHS K
HUCTOPUYIECKOMY U KYJIbTYpPHOMY Hacyeauio Poccum.

OCO3HaHHO U JISATEHHO BRIPAKAIOT HEMPHSITHE JIFOO0H TUCKPUMUHAIIH B
00IIIeCTBE MO COIUANBHBIM, HAIIMOHAIBHBIM, PACOBBIM, PEIUTHO3HBIM MPU3HAKAM,
MPOSIBIICHUH SKCTPEMHU3MA, TEPPOPU3MA, KOPPYIIIUU, aHTHTOCYAaPCTBEHHOM
JEATEIIbHOCTH.

O061a1ar0T OMBITOM TPAXKIAHCKOM COIUATIBHO 3HAYUMOM NeSITeIbHOCTH
(ILIKOJILHOM CaMOYTpPaBIE€HUH, T0OPOBOIBYECTBE, IKOTOTUIECKUX,

MIPUPOTOO0X PAHHBIX, BOCHHO-TIATPUOTHYECKUX U JIp. OO BEAMHCHUSX,, AKITHSIX,
pOrpamMmax).

Paznen 1. Teoperuueckre OCHOBBI XUMHH
Paznen 2. Heopranudeckast Xumust
Pazgen 3. Xumus u XU3Hb
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[TatpuoTnueckoe | BpIpakaroT CBOIO 3THOKYJIBTYPHYIO HIIEHTUYHOCTh, IEMOHCTPUPYIOT 10 kuacc.
MIPUBEPKEHHOCTh K POJHON KYJIbType Ha OCHOBE JIIOOBU K CBOEMY Hapoy, Paznmen 1. Teopermyeckre OCHOBBI
3HaHUS €r0 UCTOPUHU U KYJIBTYPBHI. OpraHUYECKON XUMUHU
Co3Harot cedst maTpruoTOM CBOETo Hapoja u Haponaa Poccuu B 1ienom, Paznen 2. YraneBonopo bl
JeSATEIbHO BBIPAXAOT YyBCTBO MPUYACTHOCTH K MHOTOHALIMOHAJIBHOMY Hapony | Pazgen 3. Kucnopoaconep:xarue
Poccun, k Poccuiickomy OTedecTBy, CBOIO 00IIEPOCCUICKYIO KYIBTYPHYIO OPraHUYeCKUE COCIUHEHUS.
UIEHTUYHOCTD. Paznen 4. A3zorconepxaniue
[IposiBasitoT nesTenbHOE IIEHHOCTHOE OTHOILIEHHUE K UCTOPUYECKOMY U OpraHUYEeCKHE COCTUHEHUS
KYJIbTYPHOMY HacJIEIUIO CBOETO U IPYTrux HapoJoB Poccuu, K HalMOHAIbHBIM Paznen 5. BricokoMonexynsipHbie
CHUMBOJIaM, MMpa3JHUKaM, TaMSTHUKAM, TPAJUIUIM HApPO0B, MPOKUBAIOIINX B COCMHEHUS
poaHoli ctpane — Poccum.
[IposiBsitoT yBa)KeHUE K COOTEUECTBEHHUKAM, TIPOKUBAIOIINM 32 PyOESIKOM, 11 xnacc.
MOA/ICPKUBAIOT UX IIPaBa, 3alIUTy UX UHTEPECOB B COXPAaHEHUU Pazgen 1. TeopeTnueckne OCHOBBI XUMHUU
001IepOCCUICKON KYTbTYPHON MACHTUYHOCTH. Paznien 2. Heopranuueckasi Xumus
Paznen 3. Xumus u Ku3Hb
HyxoBHO- [TposBASIOT IPUBEPKEHHOCTH TPATUIIMOHHBIM TyXOBHO-HPAaBCTBEHHBIM 10 xnacc.
HPaBCTBEH LEHHOCTAM, KyJIbType HapoaoB Poccuu (¢ yueTroMm MUPOBO33PEHUYECKOTO, Pazgen 1. Teopernueckue OCHOBBI
HOE HaIlMOHAJIBHOTO, PETUTHO3HOTO CAMOOTIPE/ICIICHUS CEMbH, INYHOTO OpPraHM4eCKONM XUMHUH
CaMOOTIpEIEIICHUS ). Paznen 2. YraneBogopoasl
JIEHCTBYIOT U OLIEHMBAIOT CBOE MOBEICHHUE U TOCTYIIKH, IOBEJICHUE U IOCTYNKU | Paszmen 3. Kucnoponcoaepxkamniue
APYTUX JIOJEH C MO3ULMI TPAJULIMOHHBIX POCCUHCKUX JyXOBHO- HDABCTBEHHBIX, | OPraHUYECKHE COCAMHEHUS.
COLIMOKYJBTYPHBIX IIEHHOCTEW U HOPM C YYETOM OCO3HAHMSI TIOCIIECTBUM Paznen 4. A3oTtcoaepixaiue
MTOCTYTIKOB. OpraHUYECKUE COCTUHEHUS
CO3HAIOT U ACSATENbHO BBIPAXKAIOT NOHUMAaHUE IEHHOCTH KaX 101 Paznen 5. BricokoMonexynsipHbie
YEJIOBEUECKOU TUYHOCTH, CBOOOIBI MUPOBO33PEHUYECKOTO BBIOOPA, COCIMHECHUS
CaMOOIIPEIEIICHHS], OTHOILICHHUSI K PEJTUTUH U PEIIMTUO3HON TPUHAIIIEAKHOCTH
YeJnoBeKa. 11 xnacc.

JIEMOHCTPUPYIOT yBaXKEHUE K IPEICTABUTEIISAM Pa3JIMYHBIX STHOKYIBTYPHBIX
TpyII, TPAIULIMOHHBIX PENUTruid Hapo1oB Poccnn, HamoHaIbHOMY
JOCTOUHCTBY, PEJIUTHO3HBIM YO@XKIEHHUSIM C y4ETOM COOIIOACHUS
KOHCTUTYIIMOHHBIX IIPaB ¥ CBOOOJI BCEX IPAXKIaH.

IToHMMArOT U 1€ATEIbHO BBIPAKAKOT IEHHOCTh MEKPEIUTHO3HOTO,

Pazgen 1. TeopeTtnueckne OCHOBBI XUMHUU
Paznien 2. Heoprannueckasi Xumus
Pazgen 3. Xumuga u »KU3Hb
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MEKHAIMOHAJILHOTO COTJIacusl JIIOAEH, Tpak1aH, Hapo10B B Poccuu.

CriocoOHBI BECTH AMATIOT C JIIOJbMU Pa3HbIX HAllMOHAJIBHOCTEN, PETUTHO3HOM
MPUHAIICKHOCTH, IOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh OOIINE LETHH
COTPYIHHUYATH JUIsSl UX TOCTHIKEHUS.

OpueHTHPOBaHbI HAa CO3/1AHUE YCTOMYMBON MHOT'OJIETHOM CEMbU Ha OCHOBE
POCCUIMCKHX TPaJULIMOHHBIX CEMEHHBIX LIEHHOCTEH, IOHUMaHUU Opaka Kak cor3a
MY>KUYUHBI U )KEHUIMHBI JJIS CO3/1aHUS CEMbH, POXKICHUS U BOCIIUTAHUS BHEN
JIeTeH, HEIPUATUS HACWIHS B CEMbE, YX0J1a OT POAUTEIILCKOMN

OTBETCTBEHHOCTH.

Ob6nanarot chopMHUpOBaHHBIMH MTPEACTABICHUSIMHU O POIH PYCCKOTO U POJTHOTO
A3BIKOB, JIUTEPATYphl B *KU3HU YeJIOBEKa, HapoJia, oduiecTBa, Poccuiickoro
rocylapcTBa, UX 3HaYEHUH B JyXOBHO-HPABCTBEHHOU KyJIbType Hapozaa Poccun,
MHPOBOM KYJIBTYpE.

JIEMOHCTPUPYIOT YCTOMUYMBBIM HHTEPEC K YTEHUIO KaK CPEICTBY ITO3HAHUS
OTEYECTBEHHOW U MUPOBOM KYJIBTYPBL.

DCTETUUECKOE

3HAIOT ¥ YBAKAIOT Xy0’KECTBEHHOE TBOPUECTBO CBOETO HAPOIA, APYTHX
HAapOJ0B, TOHUMAIOIIWKA €r0 3HAYECHHUE B KYJIBTYPE.

Kputrnuecku OI1[eHHBAIOT U JISATSILHO MPOSBIISIFOT TOHUMaHHE

OMOIMOHAJIBHOT'O BO3II€I>10TBPI$I HCKYCCTBA, €TI0 BIIMAHHA HA JYHICBHOC
COCTOSIHUE U TIOBEJICHUE JIIOIEH.

Co3HaIOT U JIeATENbHO MPOSBISIOT MOHUMAHUE XYI0’KECTBEHHOUW KYIbTYPhI KaKk
CpeacTBa KOMMYHHKAIIUN U CAMOBBIPAXKCHHA B COBPEMCHHOM O6IIICCTBC,
3HaYEHUE HPABCTBEHHBIX HOPM, [IEHHOCTEH, TPAJIHUIIHNI B UCKYCCTBE.
OpI/IeHTI/IpOBaHBI Ha OCO3HAHHOC CaMOBBIPa)XCHUEC B Pa3HBIX BUAAaX UCKYCCTBA,
XYJ0’KECTBEHHOM TBOPYECTBE C yUYETOM POCCUUCKUX TPAJAUIIMOHHBIX TyXOBHBIXU
HPABCTBEHHBIX IIEHHOCTEH, Ha 3CTETUYECKOE O0YCTPONUCTBO COOCTBEHHOTO OBITA.
BripaxkatoT moHMMaHKe [IEHHOCTH OTE€Y€CTBEHHOTO U MUPOBOTO
XYJ0’KECTBEHHOTO HACJEINs, PO HAPOHBIX TPAAUIIMIA U HAPOJAHOTOTBOPUECTBA
B UCKYCCTBE.

10 kuacc.

Paznen 1. Teoperuueckue
OpPraHUYECKON XUMUHU

Paznen 2. YraeBonopoabl
Paznen 3. Kucnoponcoaepxkaniue
OpraHMYECKHUE COETUHEHUSI.

Paznen 4. A3oTtcoaepixaiue
OpraHUYECKUE COCTUHEHUS

Paznen 5. BricokoMoneKkynspHbIe
COETMHEHUS

OCHOBBI

11 knacc.

Paznen 1. Teopernueckue OCHOBBI XUMHH
Paznen 2. Heopranudeckas Xumust
Pazgen 3. XuMust 1 5Ku3Hb

41




dusnueckoe

[ToHMMAIOT M BBIPQKAIOT B MPAKTHYECKON EATEIILHOCTH IEHHOCTh KU3HH,
3II0POBbsSI U 0€30MIaCHOCTH, 3HAYCHUE JINYHBIX YCHIIMH B COXPAaHEHUH U
YKPEIUICHUHU CBOETO 3/I0POBBS, 3I0POBbS APYTUX JFOCH.

BripakaioT Ha MpaKkTHKE YCTAHOBKY Ha 3JJ0POBBIN 00pa3 )KU3HU (3710pOBOE
MUTaHue, COOJIOICHUE TUTUEHBI, PEXKUM 3aHATHI U OT/bIXa, pru3nyeckast
aKTUBHOCTH ), CTPEMJICHHE K (PH3UIECKOMY CAaMOCOBEPIICHCTBOBAHUIO,
COOJIIOIAIOT U TIPOTIATaHTUPYIOT OE30IMTaCHBIN M 3I0POBBIil 00pa3 KU3HH.
[TposBIIsItOT CO3HATENBHOE M 0OOCHOBAHHOE HETMPUSATHE BPEIHBIX IS
(U3NYECKOTO U IICUXUYECKOTO 37I0POBbS IPUBBIYCK, TOBEICHHS (YIIOTpEOICHHE
aJIKOT0JIsI, HAPKOTHKOB, KypeHHE, UTPOBasi U HHBIC 3aBUCMOCTH, JICCTPYKTUBHOE
roBeJieHre B oOmecTBe U u(poBoii cpene).

Co0bumro1aroT IpaBmiIa JIMYHOW U OOIIIECTBEHHOM 0€30MacHOCTH, B TOM YHCIIE
0€30ITacHOTO TIOBEICHUS B MHPOPMAITMOHHOM cpejie.

Pa3BuBaioT cBOM CIIOCOOHOCTH aIalITUPOBATHCS K CTPECCOBBIM CHTYAITHSIM B
OOIIIEHUH, B Pa3HBIX KOJUICKTHBAX, K MEHSIOIIMMCS COI[HAIIbHBIM,
UHGOPMAIIMOHHBIM U TIPUPOIHBIM YCIOBHUIM.

JIeMOHCTPHUPYIOT HABBIKH PEQIICKCUU CBOETO (PH3UUECKOTO M ICUXOJIOTHIECKOTO
COCTOSIHUSI, COCTOSIHHSI OKPYKAFOIIHX JTFOCH C TOYKU 3pEHUsT O€30MMaCHOCTH,
CO3HATEJILHOTO YIIPABJICHUSI CBOUM SMOIIMOHATIBHBIM COCTOSTHUEM, TOTOBHOCTh U
YMEHHUS OKa3bIBaTh NIEPBYIO TOMOIIH ce0e M APYTUM JTFOSM.

10 kuacc.

Paznen 1. Teoperuyeckue
OPraHU4eCKOM XUMHUH

Paznen 2. YraneBonopo bl
Paznen 3. Kucnopoaconep:xarue
OpraHUYECKUEe COCTUHEHUS.

Paznen 4. A3zoTcoaepxaiiue
OpraHUYECKUE COCTUHEHUS

Paznen 5. BricokoMoOneKyIsipHbIE
COETMHEHUS

OCHOBBI

11 xnacc.

Pazgen 1. TeopeTnueckne OCHOBBI XUMHUU
Paznien 2. Heopranuueckasi Xumus
Pazgen 3. Xumust v )KU3Hb

Tpynosoe

VYBaxarwT TPy, Pe3yIbTaThl TPY/a, TPYAOBYIO COOCTBEHHOCTh, MaTepHAIIbHbBIC
pecypchl U CpeicTBA CBOU U APYTHX JIFOJEH, Tpy10BbIE U PO(ecCHOHATbHbIE
JOCTHIXKCHUSA CBOUX 3€EMIIIKOB, UX COIIMAJIBHO 3HAYNMBIH BKJIaZd B pa3BUTHE CBOCTO
IIOCEJIEHUS, Kpasi, CTPAHBI.

[IposBisitoT chOpMUPOBAHHBIE HABBIKU TPYAOIIOOMS, TOTOBHOCTh K YECTHOMY
TPYyAy. Y4acTBYIOT IPAKTUYECKH B COLIMAIIBHO 3HAUMMOU TPYJOBOM AESITEIBHOCTH
pa3sHOro BUJA B CEMbE, IIKOJIE, CBOEH MECTHOCTH, B TOM YHCJIE OIUIAYUBAEMOM
TPYJ€E B KAHUKYJISIPHBIE MIEPUOJIBI, C YIETOM COOJIIOICHHS HOPM TPYIOBOTO
3aKOHOJATEIbCTBA.

CriocoOHBI K TBOPYECKOW CO3UAATEIHLHON COLIMATBHO 3HAYUMOU TPYA0BOI
JEATENBHOCTH B Pa3IMYHbIX COLIMATIBHO-TPYAOBBIX POJISX, B TOM YHUCIIE
HpeHHpHHHMaTeHBCKOﬁ JACATCIIBHOCTH B YCJIIOBUAX CaMO3aHATOCTH HIIN

10 knacc.

Pazgen 1. Teopernueckue
OpPraHUYECKON XUMUHU

Paznen 2. YraeBonopoabl
Paznen 3. Kucnoponcoaepxkamniue
OpraHMYECKHE COETUHEHUS.

Paznen 4. A3oTtcoaepixaiue
OpraHMYECKHEe COCTUHEHUS

Paznen 5. BricokoMoneKysipHbIe
COETMHEHUS

OCHOBBI

11 kmacc.
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HAaeMHOTO TpyJa.
OpueHTHPOBaHbI HAa OCO3HAHHBINW BHIOOP cdephl TPYIOBOH, MPodhecCHOHATBHOM
JESITeIbHOCTH B POCCUHCKOM OOIIECTBE C YYETOM JIMUHBIX KHU3HEHHBIX IJIAHOB,
nmoTpeOHOCTEN CBOEH ceMbH, OOIIECTBA.

BripakatoT 0CO3HAHHYIO TOTOBHOCTH MOJIY4eHHsI TPO(HEeCCHOHAIEHOTO
00pa3oBaHMsl, K HEPEPHIBHOMY 00pa30BaHUIO B TCUCHUE J)KU3HU KaK YCIOBHUIO
YCIIEIIHOM MpoecCHOHATLHON U 00IIECTBEHHOMN 1S TEIbHOCTH.

[ToHMMaIOT crieUUKY TPYAOBOH JNESTEIHLHOCTH, PETYIMPOBAHUS TPYIOBBIX
OTHOIICHHH, CAMOOOPa30BaHMs U MPO(PECCHOHATBHOM CaMOIIOATOTOBKH B
WH(POPMAIIMOHHOM BBICOKOTEXHOJIOTMYECKOM OOIIECTBE, TOTOBBI YYUTHCS U
TPYAMTHCS B COBPEMEHHOM OOIIIECTBE.

Paznen 1. TeopeTnueckne OCHOBBI XUMHUHU
Paznen 2. Heopranudeckasi Xumus
Pasnen 3. XuMus U »KU3Hb

DKOJIOTHUECKOE

BripaxkatoT 1 IeMOHCTPHUPYIOT C(hOPMHPOBAHHOCTD IKOJIOTUYECKOM KYJIbTypbIHA
OCHOBE IMOHUMAHHSI BIMSIHUS COLIMAJIBHO-PKOHOMUYECKUX MPOLECCOB Ha
OKPY’KaIOIIYIO IPUPOJHYIO CPENY.

[IpuMeHsIOT 3HaHUS COLMANIBHBIX U €CTECTBEHHBIX HAYK JJIs PELIEHUS 3a1a4 110
OXpaHE OKPYKAKOUIEH CPEIbI.

BripaxaroT nesarenbHoe HENpUITUE AEHCTBUM, MPUHOCSIIIUX BPEA PUPOJE,
OKpY>Kalollen cpere.

3HaIOT ¥ NPUMEHSIOT YMEHUSI pa3yMHOI0, O€pEKIMBOrO MIPUPOAO0IOIb30BAHNUSB
OBITY, B OOIIIECTBEHHOM MTPOCTPAHCTBE.

HMeroT 1 pa3BUBAIOT OIBIT HKOJIOTUYECKH HAIIPABIEHHOM, IPUPOJOOXPAHHOM,
pecypcocoOeperaroieii 1esTeIbHOCTH, YIaCTBYIOT B €r0 MPUOOPETEHUN
JPYTUMU JTHObMU.

10 kiacc.

Paznen 1. Teoperuyeckue
OPraHU4eCKONM XUMHUH

Paznen 2. YraneBonopo bl
Paznen 3. Kucnopoaconep:xarue
OpraHUYECKUE COCANMHEHUSI.

Paznen 4. AzoTtcoaeprkamme
OpraHUYECKUE COCTUHEHUS

Paznen 5. BricokoMonekysipHbIe
COEIMHEHUS

OCHOBBI

11 knacc.

Paznen 1. Teopernueckre OCHOBBI XUMUU
Pa3znen 2. Heoprannueckas Xumus
Paznen 3. Xumus u Ku3Hb
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ITo3naBaTenpHOE

JlesTenbHO BBIPaKarOT MTO3HABATENBHBIE MHTEPECHI B PA3HBIX MPEIMETHBIX
00JIaCTSX C Y4ETOM CBOMX CIIOCOOHOCTEH, TOCTUKEHU.

OO0nanaroT npencTaBlIeHUEM O HayYHON KapTHHE MHpa C yYETOM COBPEMEHHBIX
JTOCTIIKEHUHM HAyKH U TEXHHUKH, JOCTOBEPHOI HayyHOU MH(OpMALUH,
OTKPBITHSIX MUPOBOM U OT€YECTBEHHON HAYKH.

BeIpaxaroT HaBbIKM apI'yMEHTUPOBAHHON KPUTUKU aHTUHAYYHBIX
IIPEICTaBICHUN, NICH, KOHUEILHMI, HABBIKA KPUTHYECKOTO MBIIUICHUS.
Co3HaroT U apryMEeHTUPOBAHHO BBIPAXKAIOT IOHUMAaHKE 3HAUEHUS HAYKH,
HayYHbIX JTOCTHKEHUH B )KU3HU POCCUICKOTrO OOILECTBA, B 00ECIIEUEHUH €r0
0€30MacHOCTH, B TYMaHUTAPHOM, COI[HAIbHO-?)KOHOMHYECKOM Pa3BUTUHU
Poccun B coBpeMEHHOM MUpE.

Pa3BuBaOT ¥ MPUMEHSIOT HABBIKU HAOJIOICHUN, HAKOTUICHUS U
cucreMaTru3auuu (pakToB, OCMBICICHUS OIbITA B €CTECTBEHHOHAYUYHOU U
IryMaHUTapHOH 001acTAX MO3HAHUS, UCCIIEA0BATENbCKON AEATEIbHOCTH.

10 kuacc.

Paznen 1. Teoperuyeckue
OPraHU4eCKOM XUMHUH

Paznen 2. YraneBonopo bl
Paznen 3. Kucnopoaconep:xarue
OpraHUYECKUEe COCTUHEHUS.

Paznen 4. A3zoTcoaepxaiiue
OpraHUYECKUE COCTUHEHUS

Paznen 5. BricokoMoOneKyIsipHbIE
COETMHEHUS

OCHOBBI

11 xnacc.

Pazgen 1. TeopeTnueckrne OCHOBBI XUMUU
Paznien 2. Heopranuueckasi Xumus
Pazgen 3. Xumust v )KU3Hb
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Y4eOHo-MeToAuYeCKHMIT KOMILIEKC MpeMeTa

1. Vuebnuk «Xumus 10 kmacc: yueOHUK it 0011e00pa3zoBaTeIbHBIX

opranuzanmii: 6a3oBsiif ypoBenb / O.C.I'abpuensn, U.I'. Octpoymos, C.A.

CnankoB. — 4-e uznanue, crep.- M.: [IpocBemenne, 2022.- 128c¢.: uir.»
2. YueOnuk «Xumus 11 kimacc: yuyeOHUK 11 00111e00pa3oBaTeIbHBIX

opranuzanuii: 6a3oBbiit ypoBenb / O.C.I'abpuensn, U.I'. Octpoymos, C.A.

CnankoB. — 4-e uznanue, crep.- M.: [Ipocsemenne, 2022.- 127¢.: Uy
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