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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YPOBHE CpeaHEro ooOmero oo6pa3oBaHus
pa3pabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOKEeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
o0mieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTHSA OOyUaIOLUXCsl CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHhI
Yell0BeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs xumuyeckoe o00pa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CPETHET0 OO0IIero o0pa3oBaHUsl Cpe/CTBaMU Y4EeOHOTO
npeaMera «XUMHsSD», COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMme N0 XHMHUU C Y4ETOM CHeUuPUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyro posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAayKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro ujieHa oOmectBa. CoBpeMEHHas XMMHsS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOAOJKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmIasi U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€PKaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLIUX MOHITHUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUsS» c(popMuUpoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3YyYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpPEEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlICHU O CcTpoeHuu BemecTB. CBeaeHUs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIE€BOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MpPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OI1Iero 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 METOJOJIOIMYECKUX MO3MIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 0OBACHSIOMEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HMH(POPMAIUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHUMAaHUS
bunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMII MEXKIAYy HOBbIMH (haKTaMM U TEOPETUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX IpodiieMm, a
Takke NpodJieM cOepeKeHUsl SIHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4YaromMxcs NPUHITBIE NPOrpaMMON MO XUMHUU MOJXOJbl K OIpPEAEIICHUIO
COJlEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMH, HUMeEIOIMX 0a30Boe 3HAUYCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a Hu
00paboTku MHpOpMAaLK, HEOOXOAUMBIX JJI MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATENbCKON AESATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, TP OMPEICICHUH
COJIepKaTeIbHOM XapaKTepUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUsSl IVIABHBIMHM ILIEJSIMU W3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMUpOBaHWE CHUCTEMBbl XWMHUYECKHX 3HAHUM KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIE MOHATUSA, (PyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (OpMUPOBAHME U PA3ZBUTHUE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHNX MECTO B PUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITEIBHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM  IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsigy ¢ atum, conepxkaTenbHasi XapaKTepUCTUKA LIeJIed U 3a/1a4 U3yYeHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCA  MPEeArovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COAEp>KaHusl OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTENbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00y4arolMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILIEIOCS MHPA,
GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIHOYEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: pElIeHus MpolJeM, MOoucKa, aHanu3a U 00padoTKu MHPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsl ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWHW XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HAa OPTraHW3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(POPMAIIUK XUMHUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHUS, TIOTIOJIHEHNUS SHEPTeTUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B yudeOHOM miaHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XuMus», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS OOs3aTENIbHBIM y4e€OHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, cocraBisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoil XUMHUM: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenne o KinaccU(puKaMK OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHME C 00pa3aMy OPraHWYeCKHX BEIIECTB M MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHUE, OOYTIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W dTaH —
POCTEUIINE TPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIEH —
IPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINe
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaklUMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaliH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QuU3nyYecKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. Crocodbl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUU, KaTaUTUYECKU), TUpoiu3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3Y4YEHHsS BEIIECTB M HUX IpPEBpaIleHUIl:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TAaHOJ: CTPOCHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHUPTBL. OJTWICHIJMKOIb W  INIMLEPUH: CTPOCHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIOYHBIMU
MeTajUlaMH, KadyeCTBEHHas peakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHon: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHUCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKHe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIydeHne U IpUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX AhupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUSA ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXACHUE B IPHUPOAE, NMPUMEHEHHE,
ononoruyeckas poiib. @otocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KayeCTBEHHAsI peaklus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJECHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XUMHUYECKOM peakuumu (Macchl, oOBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKrue coequHeHus. Puszndeckue
Y XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IeHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouleKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHUS BEIIECTB M HX MPEBPAIICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHWUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAECIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranu3Mm, Oumochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJIE3HBIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUECKHE IMperapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM CpPEIHEro oOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4YarolmuXcs PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMs;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpeAaMeTa «XHMHSI» TOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOPMAaMM Y TpaBWIaMH  TOBEJIEHHUSA, CHOCOOCTBYIOUIMMHU  MpolLeccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
OoOy4YaromMxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

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

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUIOB YUEOHOU e TEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO AOCTHXKCHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M II03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBhIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOU
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro o0pasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpalieHusi C BeliecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYaLUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUS MOCJTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEeTLHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/1ay
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI Pa3IudHOrO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUM 10 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpedHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PAlMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHSI NPOrHO3UPOBATH HEOJArONPUATHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COILMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJEOJIOTUHU
xemogoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAHUS CHeUuUKA XUMHUU KakK HayKh, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBleHusT 00 OKPYXKArOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUur MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BATh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHHMS SBJICHUH OKPYKAIOIIEro MUpPA U
IIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]1aTh 000CHOBAHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMWA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IeHayYHbIC TOHSATHUS, OTpaXKaroluue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHUC,
MpoIece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIEC,

PETYJISITUBHBIE), o0ecreynBaronye (dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICCTBYS B IO3HABATEIIbHON U COLMAIHON MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATHUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JeCTBUSL:

CaMOCTOSITeIbHO  (OPMYJNIHpPOBaTH W aKTyaIM3UpOBaTh  MpPoOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEITEIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIii;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOH
peakiMy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS JJIsl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOJIb30BaTh TOCTABJICHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOIIOAaTh 32 XOAOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEILCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/I0B [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX WHMoOpMarmu (HAy4dHO-
NOMmyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(MOPMALMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3JIMYHBIE METOIbI MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMAJbHYIO  (OpMYy  MPEICTaBICHUSA
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBATh CBOM  TMPEIJIOKECHUSA
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMUMHUYECKOTO 3KCIIEPUMEHTA, PAKTHUECKONH pabOThl MO HCCIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OOMEHA MHEHUSIMH.

OBi1aieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEIIbHYIO
NeATEIbHOCTh, Onpenesnsas €€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIEJAO0BATENLCKUX 3aj7ad, BbIOMpaTh Hambosee
b (}EeKTUBHBIN CcMOCO0 HMX penieHus ¢ y4ETOM TOJy4YeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTHIECKUX 3a/1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3II0POBBIO M MPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUH DJIEMEHT, arToM, DJICKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIUEe COCAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBPAICHUN OpraHUUYE€CKUX COCTMHEHUH;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKHMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETHM MOJIEKYJl OPTraHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS), JaBaTh KM Ha3BaHUS [0
cucremarudyeckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIbHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, HOopMalbIeTH, aleTaabIeTHl, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, HeJJTr0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);



cOPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUS TEOPUU CTPOCHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENECH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIICH, AalEeTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHONI, 3TAHOJ, STUJICHTJINKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAasi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOJIYKTa
peakiuu 10 M3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAaHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsaX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/Iol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUCHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KA4Y€CTBEHHBIC PEAKIMU OPraHUuYECKHUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIa0OpPaTOPHBIM OOOpPYJIOBAaHUEM, WPEACTABIATh PE3yJbTaThl
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3alucCh ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(oOpMaIMIO, TOJYyYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUsI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIIeCTB, TOHUMasi cMbici Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUS ¥ TPEJOTBPAICHHS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHU;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.






IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Kanennapno - TemaTuyeckoe IiianHmpoBanue no yueoOnomy npeamery «Xumus» 10 kinace (6a30Bblil ypoBeHb, 2

yaca B Hejeno, 68 yacos B roa). ®I'OC

K Jlara JJIeKTPOHHBIE HU(PPOBBIE
OJIMHECTBO HacoB H3y4eHHUs 00pa30BaTEIbHBIE PECYPCHI
KoHnTposbHbIe I[IpakTHyeckue
Bcero
padoThI padoThI
1 [TosBiieHue U pa3BUTHE https://m.edsoo.ru/9184b457

OpraHN4eCKOM XMMHUHU KaK HAYKU.
[IpenMer OpraHM4ecKOrd XUMHUH.
MecTo ¥ 3Ha4eHHE OpPraHMYECKON
XUMUU B CUCTEME €CTECTBECHHBIX

HayK.




XUMHUYECKOE CTpOEHHE KaK
MIOPAIOK
COCIIMHEHHST aTOMOB B MOJIEKYJIE
COIVIACHO MX BaJCHTHOCTH.
OCHOBHbBIE  TOJIOXKEHHST  TEOpUHU
XMMHYECKOTO CTPOCHUS
OpraHUYECKUX
CoeMMHEHNI
A.M. byrneposga.
YTIIepOaHBIN CKEJIET OpPraHUuYECKON
MoOJIeKyJbl.  KpaTHOCTB

XUMHAYECKOU CBS3U.
3aBMCUMOCTE CBOWCTB BEIIECTB
OT

XUMHUYECKOTO CTPOCHUSI MOJEKYIL.
3omMepust 1 U30MEpHI.

https://m.edsoo.ru/4c74baa7

IlonsTue 0
(yHKIMOHAJIBHOM rpymie.
ITprHIMIIBL

KJ1acCU(PUKAIIMY OPraHUYECKUX
COCIMHEHUM.

Ihttps://m.edsoo.ru/d32178fb

AJNKaHbl. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIBl METAHa. Sp°-
rudpuansanus opOuTanei aToMoOB
yriaepoa.

["oMostorudeckuii psij u oomas
(opmyna ankaHoB.

https://m.edsoo.ru/dbbea761




XHUMHUYECKHE CBOMCTBA aJIKaHOB:
raJIoreHUPOBAHUE,
NETUPUPOBAHUE, TEPMHUECKOE
pa3ioKeHUEe, KPEKHHT KaK
CIIOCOOBI MOTYYEHHUST BKHEUIITIX
COCTMHCHHI B OPraHUYCCKOM
cHHTEe3€e. | OpeHue anKkaHoB Kak
OJIMH U3 OCHOBHBIX MCTOUYHHKOB
TEIUIa B IPOMBIIUICHHOCTH U
ObITYy. M30Mepu3arus kak crocod
MOJTy4SHUS] BBICOKOCOPTHOTO
OceH3uHa. Haxoxienue B mpupoje
U TIPUMEHCHHE AIKAHOB.

https://m.edsoo.ru/6edcc394

Perrenyie 3a1a4 Ha BEIBOJI
(bopMynBl OPraHUYECKHUX BEIIECTB
M0 TIPOAYKTaM CTOPaHUS U
MacCOBBIM JOJSIM DJIEMEHTOB.

https://m.edsoo.ru/6b14aflc




AJIKCHBI.

DJIEKTPOHHOE U
[IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIIBI ITHIIEHA. SP>-
rubpuu3anms opouTanen
ATOMOB

yriepona. O -u T-

CBsI3U. [ 'OMOJIOTHYECKU psil U
o01ast hopmysa ajaKeHOB.
HomeHkaTypa ankeHOB.
M30Mepust anKeHOB:
VTJIEPOJHOTO CKEJNeTa,
[1OJIOKEHUS] KPATHOM CBSI3H,

https://m.edsoo.ru/324d177c




Dr3NYECKHE CBOMCTBA AJIKEHOB.
Peakuiuu 31meKTpouIbLHOrO
[IPUCOEINHEHUS KaK Ccrloco0
nosydyeHus: (yHKIIMOHAIBHBIX
MPOU3BOHBIX JTA0OPATOPHBIC
CIIOCOOBI MOTY4YEHHUS aTKEHOB.
[IpaBmiio aiinesa. [Ipumenenue
QIIKEHOB.

YTJIEBOZOPOJIOB.

[IpaBruiio MapKkOBHUKOBA, €T0
HIIEKTPOHHOE 00OCHOBAHHUE.
Peakuuu okucnenus u
MOJINMEPHU3ALINH.

[lonuaTHIIEH KAk
KPYIMTHOTOHHAXHBIA MPOITYKT
XUMHUYECKOTO MPOU3BOJICTBA.
IIpoMbIIIEHHBIE U

https://m.edsoo.ru/6edcc394




AJIKa/IMEHBI.

Knaccuduxarus aakaarieHoB
M0 B3aUMHOMY
PACIIONOKEHHUIO KPATHBIX
CBSI3€1 B MOJIEKYJIE.
OcoOeHHOCTH JIEKTPOHHOTO U
[POCTPAHCTBEHHOTO CTPOCHUS
COTIPSIKEHHBIX aJIKaJUEHOB.
OO6mast popmyIa aakaJIueHOB.
Bxian C.B. JIebeneBa B
MOJIYYCHHE CUHTETUYECKOTO
KaydyKa.

Bynkannszanusa kayuyka. Pe3una.
MHuorooOpa3ue BII0B
CUHTETUYCCKUX KayIyKOB, HX
CBOICTBA U MPUMEHEHUE.
[Tonyyenue

QITKa/IMEHOB.

https://m.edsoo.ru/6b14aflc
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AJIKMHBL. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIBI alleTUJICHA. Sp-
rudpuu3anms opouTaieii aToMoB
yraeposa.

["oMooruveckuii pst u oomas
dbopMyna aTKUHOB.
Howmenknatypa. M3omepusi:
YTIIEPOTHOTO CKENeTa, MOJIOKCHHS
KpaTHOM CBSI3U, MEXKKIIACCOBAsL.

https://m.edsoo.ru/324d177c

11

Dusnyeckue CBOMCTBA AJIKUHOB.
XHMMHYECKHE CBOWCTBA AJIKMHOB:
pEaKUK MPUCOECIUHEHNS KaK
crioco0 MoTy4yeHHs! OJIMMEPOB U
NPYTUX TOJIE3HBIX MPOIYKTOB.
Peaxnuu 3amemenus. I'openue
AleTUIeHA KAaK UCTOYHHUK

lhttps://m.edsoo.ru/f25dffed

https://m.edsoo.ru/498fe87b

12

Apensl. Mcropust OTKpbITHS
OeH301a. COBpeMEHHBIE
peacTaBIeHus 00
DIIEKTPOHHOM H
[IPOCTPAHCTBEHHOM CTPOCHUU
Oensona. M3omepus u

HOMCHKJIaTYPAa IrOMOJIOT'OB

https://m.edsoo.ru/589d3ddd
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10

du3ndeckue CBOMCTBA OCH30IIA.
XuMHYecKre CBOiicTBa OeH30IIa:
[PEaKIMU AIIEKTPOPHUILHOTO
3aMeleHus (HUTPOBaHHME,
raJIOr€HUPOBAHUE) KAK CIIOCO0
MOJIYYCHHS] XUMHYECKHX CPE/ICTB
3aIIUTHl PACTCHUI:

14

11

XHUMMsI U DHEPIeTHKA.
[IprpoaHbIE HCTOUHUKU
YII1€BOIOPOJIOB.

[ [pupOoaHBII U ONYTHBIN
HE(TSHON Ta3bl, UX COCTAB U
ucronbp3oBanue. CoctaB HePTH U
ee nepepaboTKa.

15

12

KonTposibhass  pabora
Nel o TeMe
«YTIeBOJOpOABl U HX
MIPUPOIHBIC HCTOYHUKIY.

https://m.edsoo.ru/1b2bcldd

16

CriupThl: K1accudukanus,
HOMEHKJIATypa, U30MEPHsL.
MeTaHOI U 3TaHOJ KakK
MPEICTABUTENN TIPEIETBHBIX
0/IHOATOMHBIX CIIUPTOB:
XHMHYCSCKHE CBOMCTBA,
MpUMEHEHHUE, (PU3HOTOTHYECKOE
NEeHCTBYE HA OPTAaHU3M YeTIOBEKA.

https://m.edsoo.ru/c21487¢3




17

OTUJICHIJIUKONb U TJIIMOCPUH Kak
MMPEACTAaBUTCIIN MMPECACIbHBIX
MHOI'0OATOMHBIX CIIMPTOB.
KauecTBeHHas pCaKkuuAa Ha
MHOI'0OATOMHBIC CITMPTHL U €€
IMIPUMCHCHHUE JJIs1 pacliO3HaBaHUA
FNIMIICPHHA B COCTAaBC

https://m.edsoo.ru/8f6435¢c8

18

Denosn. CTpoeHne MOJIEKYJIbI
(denona. BzanMHoe BiHsHUE
ATOMOB B MOJICKYJIe ()eHOIA.
dusnueckre cBoicTBa eHoa.
XUMHUECKHE CBOMCTBA (peaKiuu
C HaTpUEM, THIPOKCHIOM
HaTpusi, Opomom). [lomyaenue
¢denona. [Ipumenenue dexona.

https://m.edsoo.ru/5126bc5e
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Anbneruabl. Knaccnpukarms
anberu1oB. CTpoeHue npeaeabHbIxX
aJIb/1CTUOB.

["oMotorndeckuii psij1, ooas
dbopmyna, HOMEHKIJIaTypa U
M30MEpUS TIPEJIEIbHBIX AJIbJIETHIOB.
Du3nuecKre CBOMCTBA MIPENEIbHBIX
aJIb/1CTUOB.

XUMUYECKUE CBOMCTBA MPEIEIbHbBIX
QJIbJIETUJI0B: TUAPUPOBAHUE;
KaueCTBEHHBIE PEAKIINHU HA
KapOOHWIbHYIO TpyNIy (peakuus
"cepeOpsiHOTO 3epKaa',
B3aMMOJIECTBUE C THIPOKCUIOM
menu (I1)) u ux npumenenue s
00HAPYKEHUS IPEIEIbHBIX
QJIbJIETUJI0B B IPOMBIIIIJICHHBIX
CTOYHBIX BOJaXx.

[TosryueHue npeneabHbIX
QJIbJIETU/I0B: OKHUCJIEHUE CIIUPTOB,
TUApaTanys aleTuiacHa (peakius
KyuepoBa).

TOKCUYHOCTB aJIbJETUIOB.
[Tpumenenue Gopmanpaeruia u
aleTabACTUAA.

https://m.edsoo.ru/e34544ec
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KapOoHOBBIE KHCITOTHI.
Knaccuduxaiys 1 HOMEHKIIaTypa
KapOOHOBBIX KHUCJIOT.
["oMooruveckuii psix 1 oomas
dbopMyna mpeaebHbIX
0JIHOOCHOBHBIX KapOOHOBBIX
KHCJIOT.

Du3nYeCKre CBOMCTBA
MpPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XUMUYECKHE
CBOMCTBA IIPEAECIIBbHBIX
0JIHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT (peakiMK ¢ MEeTaIaMH,
OCHOBHBIMU OKCHJIaMH,
OCHOBAHMSIMU U COJISIMU) KaK
MOJITBEPKICHUE CXOJICTBA C
HEOPTaHUYECKUMHU KHCIIOTaMHU.
Peakuus sTepudukaniu u ee
00paTUMOCTb.

https://m.edsoo.ru/b4e183c2

21

Baxneimme mpeacTaBuTenn
KapOOHOBBIX KHCIIOT:
MypaBbUHAasl, YKCyCHas U
OeH30iHas. Briciue
Mpe/ebHbIe U HelpeAeIbHbIe
KapOOHOBBIE KHCIIOTHI.
[TpumeHeHue kKapOOHOBBIX
KHCJIOT.

https://m.edsoo.ru/6¢86242¢

https://m.edsoo.ru/fe622475
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[IpakTHyeckas paéora
1.[Tony4yeHue yKCyCHOU KUCIIOTHI U
N3yYCHHUE €€ CBOWCTB.

https://m.edsoo.ru/6¢c86242¢

23

KonTposibhass  padora
Ne2 . Kucnopozaconepxa e

OpPraHUYECKUE
COCANHCHUS

24

Cl10KHBIE 3¢upsI.
Ctpoenue u
HOMEHKJIATypa CIIOKHBIX 3(HUPOB.
MesxkmaccoBast U30MEpUsi €
KapOOHOBBIMH ~ HcII0TaMU.CrocoOb]
MOJTY9ICHUS CITO’KHBIX
A(huUpoB. OO6patumocTh
[pEaKIINH TepuuKaLnn.
[IpuMeHeHue CIO0XKHBIX 3(QUPOB B
MUIIEBOI n napdromepHOH
[IPOMBIIIIIIEHHOCTH.

Ihttps://m.edsoo.ru/fbb68558

25

10

DKuphb! kak croxHbIe (OUpBI
TJIAIEPUHA U BBICIINX KapOOHOBBIX
KHCJIOT. PacTUTENLHEIE B
PKUBOTHBIE )KUPBI, UX COCTaB.
DU3nYECKre CBONCTBA KUPOB.
XUMUYECKHE CBOMCTBA KUPOB:

https://m.edsoo.ru/399f1ca8

Tr'MIPUPOBAHUEC., OKHUCJIICHHUC.
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11

Yraesoasl. Knaccudukarms
yriieBo10B. dU3nyecKkre CBOMCTBA
1 HaXOXKJICHUE YTJIEBOJIOB B
npupoze. [mroko3a kak
QJTbCTUIOCTIUPT. XUMUYECKUE
CBOMCTBA IIFOKO3BI:
AIMIMPOBAHKE, AIKWINPOBAHUE,
CITUPTOBOE U MOJIOYHOKHCIIOE
OpoXKEHHE.

DKCIIEPUMEHTAILHBIE
JTOKa3aTeIbLCTBA HATMYHS
QJTbJIETUTHOW U CIIUPTOBBIX TPYIII
B I'TIIOKO3€.

https://m.edsoo.ru/3¢c527eb8

27

12

Baxuelime nucaxapubl
(caxapo3a, JIaKTO3a, MaJIbT03a), UX

CTpoeHHe U (U3HUYECKHE CBOMCTBA.

FI/II[p OJIN3 Caxapo3bl, JIAKTO3bI,
MaJIbTO3BI.

https://m.edsoo.ru/d3aelc63
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13

Kpaxman 1 nemnosno3a Kak
OHOJIOrHYECKHEe TOJIUMEPHI.
XUMUYECKHE CBOKCTBA Kpaxmaia
(ruaponn3, KauecTBEHHAs peaKus
C MOJIOM Ha Kpaxmal U ee
[pUMEHEHHE JIsl OOHAPYKEHUS
KpaxmMasa B IPOJAYKTaX MUTAHUS).
XHUMHYECKHE CBOKWCTBA
[1€JLUTI0JI03bI: TUAPOIIU3,
00pa3oBaHUE CIOKHBIX A(UPOB.
[TpumeHeHnne u 6GuoIOTNIecKas
poib yrineBoaoB. OKucIeHue
YTIICBOJIOB - HICTOYHUK SHEPTHH
PKUBBIX OpraHu3MoB. [lonsaTtue 00
MCKYCCTBCHHBIX BOJIOKHAX Ha
[pUMEepEe aleTaTHOTO BOJIOKHA.

https://m.edsoo.ru/d3aelc63

29

AmuHbL [lepBuuHbIE, BTOpUYHBIE,
TPETUYHBIC AMUHBI.
Knaccuduxaiysi aMHHOB IO TUITY
YTJIEBOJOPOJIHOTO paJHKaja u
YUCIy aMUHOTPYII B MOJIEKYJIE.
Disnyeckne cBOiiCTBa AMHHOB.
AMWHBI KaK OPTaHUYECKHE

Ihttps://m.edsoo.ru/d543f4c6

https://m.edsoo.ru/649533ea

30

AMHUHOKHCIIOTHI U Oenku. CocTaB u
HOMeHKIaTypa. CTpoeHue
AMHUHOKHCIIOT. I 'oMoIornyeckuii

pan
MpEeNEIbHBIX AMUHOKHCIIOT.
30Mepust IpeaesbHbIX

AMHUHOKHMCJIOT.

Ihttps://m.edsoo.ru/54732128
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benku Kak npupoaHble

OEJIKOB.

OCHOBHBIC aMHUHOKHCJIOTHI,
oOpa3yromue OenKu.
XUMUYeCKHe CBOICTBAa OEJIKOB:
TUIPOIIN3, JACHATYpaIHs,
KadyeCTBCHHBIE (IIBETHBIC)
peaknuu Ha OCJIKH.
[IpeBpameHus KaueCTBEHHbIC
(LBETHBIE) peaKUH Ha OEJKH.
OCIIKOB MUK B OpPTaHU3ME.
buonorndeckue QyHKINU
0enkoB. JlocTrKeHMS B
W3YYCHUU CTPOCHUS M CHHTE3a
OenkoB.[IpeBparienus

Oorononumepbl. COCTaB U CTpOEHUE

32

I'enernueckas CBSI3b MEXKIY
KJ1accamu
OpPraHMYECKUX COEAUHEHU.

https://m.edsoo.ru/cec68ba7
Ihttps://m.edsoo.ru/46729785
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Wnenatuduxamnms
OpraHMYECKUX
COCIMHCHU.

34

[IpakTnyeckas padora

Ne2 o Teme «Pemnienue
HKCIIEPUMEHTAIBHBIX 3a7a4 Ha
pacro3HaBaHUE OPraHUYECKUX
COCTUHCHUI.

35

CTpoeHue BellecTBa.
CoBpeMeHHasi MOJIENb CTPOCHMUSI
aToma.

DNIeKTpOHHAasi KOH(UTYypalus
aToMa. OCHOBHOE U
BO30Y)K/IEHHBIE COCTOSIHUS
ATOMOB.

36

Knaccudukaruss XuMUIeCKUX
HIIEMEHTOB (S-, p-, d-2JIeMEHTHI).
OCOOEHHOCTH CTPOECHUS
DHEPTeTUYCCKIX YPOBHEH aTOMOB
d- 311eMeHTOB.




37

IIepuonnueckas cucrema
XUMHUYECKUX daeMeHToB J[.1.
MeHnieneena.

DHU3NIECKUM CMBICTT
IIepuonnueckoro 3akona J[.11.
Meneneesna.

IIpuuvHbl U U
3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB
PJIIEMEHTOB U UX
COCJITMHEHUM T10
nepuojaM U Tpylnmnam.

38

DJIEKTPOHHAS IPUPOJIa
XUMHUYECKOM CBSI3H.
DJIEKTPOOTPHULIATENIBHOC Th. Buabl
XUMHUYECKOM CBSI3U (KOBAJICHTHAS,
MOHHAs, METaJTHYecKas,
BOJIOPOJIHAS) U MEXAHU3MBI €€
00pa3oBaHMUs.

39

Kpucrammueckue u aMop(HbIe
BEIlECTBA. THIIbI
KPUCTAJUTMYECKUX PEIIETOK
(aTromMHasi, MOJIEKYJIIpHAs, HOHHAS,
MeTaTHYecKas ).

3aBUCUMOCTDh (PU3UUYECKHUX

CBOMCTB BEIIIECTBA OT TUIIA
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KonTpoJsbHasi padora
Ne3. CTpoeHue BelecTBa.
XYUMUYECKHE CBS3U.

41

XUMUYECKUE PEAKLIUH.
['OMOreHHbIE 1 TeTEPOTeHHBIE
peakiuu. CKOPOCTh peakluu, ee
3aBHCHUMOCTH OT Pa3INYHbBIX
(baKTOpOB: MPUPOIbI
pearupyronmx BeliecTs,
KOHIICHTPAIMY DPEarupyIONINX

42

Ponb kaTanu3aTopoB B IpUpOJIe
1 TTPOMBIIIIEHHOM
[TPOU3BOJICTBE.

43

OOpaTUMOCTh peaKIHi.
XHMMHYECKOE PAaBHOBECUE U €TO
CMELIEHUE M0 JCHCTBUEM
[Pa3IMYHBIX (HaKTOPOB
(KOHIIGHTpALUS peareHTOB UJIH
MPOAYKTOB PEaKIINH, JaBJICHUE,
TemIieparypa) il Co3JaHus
ONTHMAaJIbHBIX YCIOBHMA
[IPOTEKAHUS XUMUYECKUX

[IPOIIECCOB.




44

Jlucniepcubie cuctemsl. [lonstue o
KoJuTOuAax (3071, TeJN).
VcruaHble pacTBOpel. MaccoBas
1 00bEeMHasl O KOMIIOHEHTOB B
CMECH.

45

Peakuuu B pacTBOpax
PIIEKTPOJIMTOB. pH pacTBOpa
KAK IT0Ka3aTelb KUCIOTHOCTH
CpEJBL..

46

XHMMHUYECKHE CBOWCTBA KUCIOT U
ocHOBaHuii. JlabopaTopHast
padora

Nel. O6mme cBolicTBa
HEOPTraHUYEeCKUX U
OpTaHUYECKUX KUCIIOT,
OCHOBAaHU.

47

XMMHUUYECKHE CBOMCTBA COJIEH.




48

OCO0EHHOCTH XUMHUYECKUX
CBOICTB aM(OTEPHBIX
COeTMHEHNH.

49

['unponus coneil. 3HaueHue
THJIPOJIN3a B OMOJIOTHUECKUX
0OMEHHBIX IpoLieccax.

50

10

[IpakTuyeckas pabora
Ne3. I'uaposus coseil.

51

11

OKUCIIUTEIBLHO-
BOCCTAHOBHUTEIILHBIE PEAKIIUU
B [IPUPOJIE,
MPOU3BOJICTBEHHBIX MPOIECcax
1 SKU3HEACITSIEHOCTH
OpTraHU3MOB




52

12

OKHUCIIUTEIBLHO-
BOCCTaHOBHUTEIBHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJLJIOB
[JIaBHBIX TOJITPYIIIL.

53

13

OKHUCIIUTEIBHO-
BOCCTAaHOBHUTEIBHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJIJIOB
O0OOYHOM MOATPYIIIBL: MEIU U
bKesesa.

54

14

Koppo3ust METayIoB: BHUJIBI
KOPPO3UH, CITOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3HH.

55

15

JJIEKTPOJIN3 PaCTBOPOB U
[pacIIaBoB.




56

16

[IpuMeHeHne 31eKTpoIu3a B
[TPOMBIIUICHHOCTH.

57

17

OKHUCIIUTEIBHO-
BOCCTAaHOBHUTEIBHBIE CBOMCTBA
MPOCTHIX BEIECTB — HEMETAJUIOB!
BOJIOPO/Ia, KHCIOPOa, TaJOreHOB.

58

18

OKUCIIUTEIBHO-
BOCCTAaHOBHUTCIILHEIC CBONCTBA
MPOCTHIX BEIIECTB — HEMETAIIOB
cepsl, a30Ta, pocdopa, yriepoaa
1 KPEMHUSL.

59

19

[IpakTuyeckas padora
Ne4 110 Teme

«[Tonyuenue, cobupanue u
[pacTio3HaBaHUE Ta30B»




60

20

[IpakTnuyeckasi padora

NeS no reme

«KauecTBeHHBIE peakIy Ha
HEOPraHUYEeCKUE BEIlleCTBA U
MOHBD

61

21

[ToBropenue n o0o0IIeHNE
TeMBbI«XUMHYECKHE
peakiuu. OKUCIUTETHHO-
BOCCTaHOBHUTEIIbHBIC
CBOWCTBA IPOCTHIX BELIECTB
— METaJUIOB M HEMETAJLJIOBY.

62

22

KonTpoJsbhasi padora

Ned.,

XHMMHYECKHUE PEAKLIUH.
OKUCIIUTEIBLHO-
BOCCTAaHOBHUTCIILHEIC CBONCTBA
[IPOCTBIX BEIIECTB — METAJUIOB U
HEMETaJIIOB.

63

HayuHble METOIbI TO3HAHUS B
XUMHH. VICTOYHUKHA XUMHYECKOMN
uHpopmarun. [louck nadopmarnmu
[0 Ha3BaHUIM, UJIEHTU(PUKATOpaM,
CTPYKTYpHBIM (hopmMyIiam.
MoenupoBaHue XUMHYECKUX

ODOIIECCOB U ABJIECHUN
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Xumus 1 300poBbe. JlekapceTsa,
(bepMeHThI, BUTAMUHBI, TOPMOHBI,
XuMus U 310pOBBE.
JlexapcTBa, hepMEHTHI,
BUTAaMUHbBI, TOPMOHBI,
MUHEpaibHbIE BOJbL. [IpoOiaemsl,
CBSI3aHHBIE C IPUMEHEHUEM
JIEKApCTBEHHBIX IIPENapaToB.
BpenHbie MPUBBIYKH U (PaKTOPEI,
pa3pylIaIne 310pOBbE
(kypenue, yrnorpebiaeHue
QIIKOTOJISl, HAPKOMAHUS ).
PanmonansHOE nUTaHUE.
[TumieBbie 100aBKH.
(OCHOBBI UILEBOM XUMHUHU.

65

XHUMHS B IOBCETHEBHON KU3HU.
Moromnme 1 YUCTAIINE CPEACTBA.
Cpeocmea 60pbbbL ¢ 6bIMOGLIMU
HACeKoMbIMU. penejileHmbl,
uncekmuyuovl. CpeacTsa TNIHON
TUTHEHBI 1 KocMeTukd. [1paBuia
Oe30macHoii paboThI C €IKUMH,
TOPIOYMMH U TOKCHYHBIMHU
BEI[ECTBAMU, CPEICTBAMH OBITOBOI
XAMUH.




66

XUMUS U CEITbCKOE
X031CTBO. MuHEpanibHbIE U
OpraHNYecKUe ya00peHHs.
CpencTBa 3allUThl PAaCTCHUH.

67

XHUMHsI B CTPOUTENILCTBE. LlemMenT.
beron. [Tonbop onTuMaIbHBIX
CTPOUTENIBHBIX MaTEPUAJIOB B
MPAKTUYECKON JIeATEeIbHOCTU
JeI0OBEKA.

68

XUMUS U IKOJIOTUS. XUMHUUECKOE
3arpsi3HEHHUE OKPYKAroLIEH
CpEIbl U €ro NOCIECICTBUS.
OxpaHa rugpocdepsl, MOYBHI,
aTMocdepsl, QJIOpsl U GayHbI OT
XUMHUYECKOTO 3arpsi3HEHUsI.










IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHN4eCKOW XUMHUU

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKUMOHAIBHOM TpamMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKMX 3HAHMH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIiue IMOHSITHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJEBOJOPOIbI, KHUCIOPOA- |
a30TCOJICpKAINE COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, IMOJIYy4YeHUH U OE30MacHOM
WCTIONB30BAaHUM  BAKHEHIIMX HEOPTaHMUECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMupoBaHHOCTh YMEHHMHM BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUM,  YCTaHABIMBATBL WX  B3aMMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME IOHATHSA IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIUKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEMIECTB U  ypaBHEHUU
XUMHYECKHUX PEaKIINil, U3TOTaBIUBATH MOJEIH MOJIEKYJI OPTaHUYECKUX
BEIIECTB I WIITIOCTPALUUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




L.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAICKHOCTD
M3Y4YEHHBIX OPraHMYECKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTU4YECKOU

Homenknarype (IUPAC)

1.5

ChopMupoOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOW CBSI3H B

OpPraHUYECKUX COCTMHEHUSIX (OJMHAPHBIC U KpaTHbBIEC)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MAaCChl BCUICCTB

vr. JICBOJAOPOABI. KI/ICJ'IOpOI[CO,Z[ep)KaH_[I/Ie n a30TCOACPIKAIIUC

OpraHn4€CKUC COCAUHCHM . BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmupoBaHHOCTh yYMEHUN NPUBOAMTH TPUBHUAJIbHBIE Ha3BaHUS
OTJIENIbHBIX OPraHUMYECKUX BEIIECTB (ITWUJIEH, IPONWIEH, AalleTUJIECH,
STUJICHIJIMKOJb, TJUIEpUH, (eHoa, (opmManblerns, aueTaableru,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAsl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUIr103a,

[JIMLKH)

2.2

CdopMHpOBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHMUE,
(bu3MYecKne W XUMHUYECKHE CBOWCTBA TUIHYHBIX MPEICTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmertunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMUM  Pa3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHUsA, UCIIOJIB3YECMbBIX B XUMUU IIPU U3YUCHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOIIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS I NPHUHATHS pEHIeHMHA B KOHKPETHBIX

KU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMOCynoil U 1abopaTOpHBIM 00OPYIOBaHHMEM, a TaKXKe
npaBujia oOpalieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

ChopmupoBaHHOCTH YMEHHUI TUIAHUPOBATH U BBIOJHATH XHMHUYECKUAN
AKCIIEPUMEHT (IIPEeBpaLCHHS] OPIraHUYECKUX BEILIECTB MPU HArpeBaHUH,
MOJIyYEHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OETKOB IMIpU HarpeBaHUH,
LIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBHHM C MpaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpalleHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB
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3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BBIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IIPOAYKTa peakLUy MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WIIM IPOAYKTOB PEAKLIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMUpOBaHHOCT, yMEHHH COOJIO/ATh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3HOro MOBENEHUs B OBITY U TPYJIOBOM JA€ATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH IPUPOIHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS HAa >KMBBIE OPraHU3MBI
omnpeAeNEéHHBIX OPraHUYeCKUX BEIIECTB, OHUMas CMBICI TOKa3aTess
MK (mpenenbHO AOMYCTUMON  KOHIIEHTpAllMW), TIOSICHATH Ha
npuMepax crmocoObl YMEHBIIEHHUS] W TMPEAOTBPAIIEHUS HUX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeopeTnueckre OCHOBbI OPraHUYECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnYecKOM XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MarepuanoB. Teopusi CTPOECHHsSI OpPraHUYECKUX
coequHenniit A.M. ByrnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrpykrypHble (OpMyiIbl OpraHMYeCKHX BellecTB. ['omMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSAX — OJUHAPHBIE M KpaTHbIE
cs3u. [IpencraBienne o ki1accuGpuKauy OPraHuIeCKuX BEIICCTB

Homenknarypa opraHuyeckux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAIbHbBIC

Ha3BaHUS BaKHEUIITNX HpCHCTaBHTGHeﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psAll. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaxXO0XJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC
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ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKHI pAaa. OTHIEH H IMPOIUWIICH —
HpOCTCfII.HHG MNpCACTAaBUTCIIN AJIKCHOB! (I)I/ISI/I‘ICCKI/IS M XMMHUYECKHE CBOMCTBa
(peaKIII/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATAIHWU, OKUCICHUA U

HOJII/IMepI/ISaIII/II/I), MOJIY4YCHHEC U IPUMCHCHUC

2.3

Anxaguensl: OyraaueH-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cuMHTETHUECKOTO

KayuyKa U PEe3HHbI

24

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUEe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALIUY,

TOPEHMS ), OJIyYEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (U3MUECKME M XHMHUYECKHE CBOICTBa
(peakuyy raJoreHMpoBaHMsI 1 HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3MyeckMe M  XUMHYECKHE CBOMCTBAa  (peakuuu
raJJOTeHUPOBAHUS M HUTPOBAHM), MOIy4Y€HHE M IHpHUMEHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAJICKAIMIMMH K

Pa3IMUYHBIM Ki1accaM

2.6

[Ipupoanbie HCTOYHUKH YTiIeBOAOPO0B. [Ipupoanblii ra3 u nonyTHele HeTIHbIE
ra3el. Hedtp u €€ mpoucxoxnenne. CriocoObl mepepaboTku He(TH: MeperoHka,
KPEKUHT (TepMHUECKUI, KaTanuTudyeckuit), nuponus. IIpoaykTsl mepepaboTku
He(TH, UX NPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHbIH yromas u

MIPOJYKTHI €T0 MepepadoTKu




Kucnoponcoaepxkaiiue opraHu4eckue COeIMHEHUS

3.1

3.2
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[IpenenpHbIe OAHOATOMHBIE CIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIECKUE
u XUMHNYCCKUC CBOMCTBaA (peaKI_[I/II/I C AKTHUBHBIMH METaJlllaMHU,
raJJOr€HOBOJIOPOJIaMH, TOpEeHue), MpUMeHeHHe. BolopojHble CBSA3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eHiCTBME METAaHOJIa U 3TAaHOJIa HAa OpPraHU3M 4YeJIOBEKa.
MHOroaToMHbIE CIIUPTHL. DTUIICHIJIMKOIb U TIUIEPUH: CTPOCHUE, PU3NIECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJICHCTBHME CO  IIEJOYHBIMH  METaJlIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE CHUpPTHI). [leificTBue Ha opraHusm
yesoBeKa. [[puMeHenne rauneprta u 3TUICHITIMKOIIA

@deHoN:  CTpOEHHE MOJIEKYJbl, (U3NYECKHME U XUMHUYECKHE CBOICTBA.
Tokcuunocts ¢denona. [Ipumenenue penona

Anbnernasl 1 keTonbl. @opManbierus, aleraibIeru: cTpoeHue, Gu3ndeckue u
XUMHYECKHE CBOMCTBa (peaKHI/II/I OKHCJICHUA U BOCCTAaHOBJICHHA, KaQUCCTBCHHBIC

peaxkuun), noJy4eHue u NpuMeHEeHUe
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OMHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3HUeCcCKre U XMMHUYECKHe CBOMCTBA (CBOICTBa, o0ImMe 1J1s
Kjlacca KHCJIOT, peakius JSTepuuKanuu), I[OIy4eHHe U I[pUMEHEHHUE.
CreapuHOBasi ¥ OJICMHOBAs] KUCJIOTHl KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[GI\/JICTBI/IC

3.5

Crnoxable 3GUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [ MIpONM3 CIOXHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(ukanus yriaeBoaoB (MOHO-, AW- U MOJUCAXapHJIbl).
I'moko3a — mpocTedmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
¢du3nyeckre 1 XUMHUYECKUE CBOMCTBa (B3aumozelcTBue ¢ ruapokcusom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHue,
OpO’KeHHE TIJIIOKO3bl), HAXOXKJIEHUE B INPUPOJE, NMPUMEHEHHE, OHOJoruuecKast
poib. ®otocunTtes. @pykro3a Kak u3oMep IOKo3bl. Kpaxman u nemnosno3a kak
npupoaHble mnoiaumepbl. CTpoeHHe KpaxMmana M Leulosio3bl. dusznueckue u

XMMHUYECKHE CBOICTBA Kpaxmaina (THIpOIN3, KaUeCTBEHHAs! PEaKIHsl C HO/I0M)

A3oTcoiepikalie opraHn4eckie CoeIMHEeHNs

4.1

AMHMHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHWYEeCKHue coeAnHEeHUs. Du3nyeckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buomormdyeckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

4.2

benkn kak mpUpPOIHBIE BBICOKOMOJEKYJsIpHbIE coenuHeHud. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB:

THAPOJIN3, A€HATypalusd, KAHCCTBCHHBIC pCAaKI[MU Ha Oenku




5 BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS

OCHOBHBIE IIOHATHS XHMHHU BBICOKOMOJICKYJIAPHBIX COCIIHHGHI/Iﬁi MOHOMCD,

MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIUMEPHU3ALIMU, CPEAHSIS MOJIEKYIISIpHAS

> macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUH —
MOJIMMEPHU3ALMsL U TIOJTMKOHAEHC CAIHs
OKCIlepUMEHTANIbHBIE METO/Abl M3Yy4YeHMs BELIECTB W UX IPEBpaLlCHUI:
5.2 03HaKOMJIEHHE ¢ 00pa3LiaMu IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yykoB. [loirydeHne CHHTETUYECKOTO Kay4dyKa U pEe3UHbI

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

* T'eorpadus. 10 xnacc. I'magkumii FO.H., Hukonuna B.B. AkirionepHoe
obmrectBo «M3narenscTBO «IIpocBemienne
* I'eorpadus. 11 xnacc. I'magkwmii }O.H., Hukonuna B.B. AkunonepHoe
obmectBo «M3narenbcTBo«lIpocBenienre»
['eorpadus. Arnac. 10-11 knaccsl "Ionsipras 3pe3na’
[Tonspuas 3Be3na. ['eorpadus 10-11 xkmacc. Konrypusie kapthl. HoBbiii OI1

(ITpocemnienue)

METOAUYECKHUE MATEPUAJIBI JJJIAA YYUTEJIA

['eorpadus. Moit Tpenaxep. 10-11 kmaccel. ba3oBslii u yriayOnEHHBINH
ypoBHHU. [lossspHas 3Be3na

I'eorpadus. 10-11 kmaccel: TecTOBBIN KOHTPOJIb/ aBT.-cocT. H.B. SIkoBneBa. —
Bourorpan: Yuurens, 2020

Josrans I'.J]. CornnanbHO-sKOHOMHYECKas reorpadus MUpa B ONIPEICTICHUSX,

tabaunax u cxemax. 10-11 knaccel. — M.: Panok, 2021




Kwxuna E.A., Hukutuaa H.A. [Toypounsie pa3pabotku no reorpaduu. 10
kiacc. — M.: BAKO, 2022

MakcakoBckuii B. I1. «I'eorpadus. Meroaudeckue pekomeraamuu. 10—11
KJIACChI»

®enopos O.]] 'eorpadusi: TperrpoBounsie 3ananus: 10-11 knacesl. — M.:2022
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETH
MHTEPHET

Buneoypoxu no reorpadgun 10-11 xmace

https://videouroki.net/video/geografiya/10-11-class/

2. 3anumarenbHas reorpadus. 10-11 kmacc
https://videouroki.net/projects/3/index.php?id=zgeo- utm

3. MuTepakTuBHbIE ypoku 1o reorpaduu 111 10-11 kmaccos
https://education.yandex.ru/geo/lessons/

4. Kaprs! https://www.geomania.net/world/

5. O6pazoBarenbhas mnathopma LEKTA. UaTepakTuBHas TeTpaib.
https://hw.lecta.ru/homework/new/840

6. IIpe3enTanuu k ypokam https://www.geomania.net/Sclass/

7. Poccuiickas anekTpoHHas mikoiia https://resh.edu.ru/subject/

8 TecTsl, onpockl, kpoccBopas! https://app.onlinetestpad.com/tests

9. ®unsmel https:// www.geomania.net/video-/

10. AKnacc https://www.yaklass.ru/p/geografiya# nporpamma-

11. SAnpexc. Penetutop https://yandex.ru/tutor/urokigeografiya/
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