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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparuu Ha niepuoa 10 2025 roga» (Pacmopsokenue IlpaButenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie TmosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM pealM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIOBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenU(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX weaed M MPUHLMIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyr poJib B
COBPEMEHHOW IMBMIM3AIMH, B CO3/laHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KoTopoe (GopMHpyeTcs B XMMUM Ha OCHOBE MOHUMAaHUs
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJICHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKECHHUS
0o0pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30BblE  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKkor Xxumuu. POpMHUPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XuUMus» cQopMuUpoBaHa B MpPOTrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckom XWUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B THpeamere «XuMHus» 0a30BOro YpOBHS
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» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,



riy0ke TOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIUH STOro 3aKkoHa — OT
o0o0mIaroIiei 10 00BACHAIOMEH 1 POTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NPHUMEHEHUH, a TAKXKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHMs OPUEHTHUPOBAHO  Ha
(dbopmHpoBaHrEe y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI IS MOHUMAHHUS
¢unocockux uAeH, TaKMX KaK: MaTepUalbHOE €IUHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA M
pEelIeHUs] MPOTHUBOPEYM MEXIQy HOBBIMH (aKTaMHM U  TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX NpodiieMm, a
Takke MpodsieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4JaronMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JACWCTBUH, HMeIOMMX 0a30Boe 3HAYEHHE JUIA
pa3’MyYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHMs XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKaTEeJIbHOM XapaKTepUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K ONPEACIICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHON TOYKE 3pEHUs IVIABHBIMHM LEJSIMU M3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHMX peakuuid, HEOOXOOUMBIX [UIsI HPUOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnojaBaHUM XUMUM B OOJbllIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHUsd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIQJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMHU U
YMEHUSIMH aKTHBHOT'O NOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLUEHUS TPAaKTUYECKHUX 3a/1ay.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaAIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsi TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHW3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYATbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YyJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C JKM3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONIUXCS ACCOIIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTIOIaTeIbHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOSHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJIECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOTro
OTHOUIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe NPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWWA I TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobuiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, 0OOyTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA pAA. MeraH W d3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMeIleHUss M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TMpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJy4YeHrue U MPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHHUsI U HUTPOBAHUSA), NTOJIYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTmueckass CBs3b MEXIy YIJIEBOJOPOAAMH, NPUHAANICKAIIMMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE STUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJITaMH, KayeCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBuE Ha
opraHu3M yenoBeka. [[pumenenune rauuepuHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl.  DopMalbIeruj, aneTalbIerui: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JUIsl Kiacca KUCIOT, Peakius 3TepupuKalum), MoJIyueHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIrIAEBOAOB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapu: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBa (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
Heunono3bl. du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, Kaue€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPHHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHE Kpaxmana C HOJIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa WM MPOJYKTAa PEaKIMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoeprkalue OpraHu4eckKue COeIMHEHHUS.

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

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOII0/ICHNE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeIKOB Mpu
HarpeBaHUH, IBETHHIC PEaKIIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSISI MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpALLEHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBS3H.



Peannsanust MeXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUHoTe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICJHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUYECKUE BETUUNHBI U €MHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OPTraHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MTOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MaTepruabl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b MepUOINYECKOr0 3akoHa U [leproanyeckoil CHCTEMBI
xuMHaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM W TEpUOaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIM W JOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BaeHTHOCTh. DJIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHE O OUCHEpCHBIX cucTeMax. VICTUHHBIE UM KOJUIOWIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHHNN. Homenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Knaccupukanuss XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas auccounanus. CuibHbIE U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUIN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMKMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajlnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausiHue pa3iInyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramner. Ilonoxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux syeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpo/a, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XMMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue guiznueckue cBoiicTBa MeTaoB. CIUlaBbl METAJLIOB.
DNEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl monyueHus: MeTaioB. [IpuMeHeHHe METaIOB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINWCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCIIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JEKTPOHUKH, HAHOMAaTEpHUasbl, OPTaHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBS3€d TpW  M3ydyeHUH oOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC TOHSTHUS: HAy4YHBIH (DakT, rUmoTes3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeaMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

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

JIMYHOCTHBIE pEe3yNbTaThbl OCBOCHHUS MpeAaMeTa «XHMHSI» TOCTUTalOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMM Y TOpaBWIAMM  TOBEIEHHUS, CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs 1Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HAaHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTU IPU CO3/IaHHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHHUMATh MOTHUBBI, HaMEPEHUS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEUYECTBEHHOW XMW,

YBaXEHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM M MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMU SBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0poBOTO U 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHIMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKON
NESATeTbHOCTH, OOIIECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3a1ad
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY M3YyYEHHUIO MPodeccuil pa3TuyHoOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MJIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENOPUATHS JCHUCTBUM, MPUHOCIIIMX BpEH  OKPYKAIOUIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYIbTYPHI, PEIICHUU TI00aIBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJTydaeMble 3HAHUS )1 aHAJIN3a U OOBSICHCHHUS SIBIICHUH OKPYIKAOIIET0 MHUPa U
IIPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUCHUS HA
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJBI0  ITOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON ICATEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEephIBHOMY O0Opa30BaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccunoHanbHOMI
JESATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAayYHbIC TOHSATHUS, OTpaXKaroUue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

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

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMo3HABATeJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS U OOBSICHEHUS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBAHHWS M KPUTEPUH I KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIii;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENHU, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUSA BEIIECTB M XUMHUYECKHX
peaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSITENIBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIO0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIHTATOB HCCIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3JInYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHPoOpMau (HAy4HO-
NOMyJIsipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(YOPMALMIO PA3IMYHBIX BUAOB U (PopM
MPEACTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(dbopMynpoBaTh 3aMpoOChl U MPUMEHATH PA3TUYHbIE METOJAbI MPHU MOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [T BBIMOJTHEHUS YYEOHBIX  3a1ad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHOpMaIMeil: NPUMEHSATh MEXIpeaAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aO0peBUATYPBI, HOMEHKJIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO IpoeKTa U (OPMYyIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpejiaraéMblid ajroput™ ACHCTBUN Npu
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbLCKUX 3ajad, BBIOMpaTh Hambosee
b (dEeKTUBHBIN CMOCO0 MX pemeHus ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJH3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SIBJIICHUU



opupoabl, B (HOPMHPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHYECKHI JJIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUH U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHMYECKUX BEHIECTB B OBITY U
IIPaKTUYECKOMN AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COeANHEHUI;

C(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBATh MOJENIN MOJIEKYJ OPraHMYE€CKUX BEUIECTB JUISl WILTIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTAHAaBIUBATh MPHUHAJJIC)KHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), [aBaTb KM Ha3BaHUSA IIO0
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITHJIEH, NPONWIEH, aleTHJIEH,
ATUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManbIerul, aueTalbIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHUS TPUMEHSTH TOJOXKECHHUS TEOPUU CTPOCHUS
oprannyeckux BeniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH/l, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(Th, NPHUPOIHBIM Ta3, Yyrojib), CHOCOOBI HX MEepepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIOIEeHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOoCy/Iol U J1TabOpaTOpHBIM O00OpYyJAOBaHUEM, a TaKXKe MpaBwia OoOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEI[ECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3allliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTEpHeT U Ipyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPENCIEHHBIX OPTraHUYECKHIX
BEIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

TUISE 00Y4aroNIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHWUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cuCcTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMU
npuposbl, B (GOPMUPOBAHWHU MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KOBaJIeHTHas1, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BAKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHLHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpHbIE MPHU3HAKU TOHSATHUH,
YCTAaHABJIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX IPEBPALCHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld TIa3, YIVIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XMUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAasl, BOJOPOJHAs) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPaxX HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K OMNpPEACIIEHHOMY KIacCy/TpyIe
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJCKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproanueckoil cHCTEMBI
xuMuueckux anemeHToB JI. M. MeHneneeBa, MCHONIB3ys TOHSATHS «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOLIUE
XMMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PHUIMPOBATH XUMHUYECKHE PEAKLIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMA pPa3IMYHBIX
TUIIOB, TIOJHBIE U COKpAILIEHHBIC YPABHEHMSI PEAKIMl HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKLIMH, TMOATBEPKIAIOINE
KAUECTBEHHBI COCTaB PAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCT, YMEHHMM  pacCKphIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHMHUYECKHUE MPOLECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAoi M JabopaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWiia oOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJa B MPUCYTCTBUU KaTallh3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
IEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpPaHEHHUSI CBOETO 3J0POBbS M OKPYKAIOILIEH MPUPOTHONU Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocOoObl YMEHBIICHUS |
MPEIOTBPAICHHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE  CJICTIBIX H  CJIA0OBHUIAIIMX OOYyYaloOlIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XMMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (udpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XMMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A 3 1 bubmmorexa [TOK
' P p A ' https://m.edsoo.ru/7f41a636
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbI€ YrieBOAOPOIBI — AJKAHBI 2 bubmmorexa [TOK
' pel yr AlopoaL https://m.edsoo.ru/7f41a636
’9 HenpenenbHble yraeBogOpOIbl: aJKEHBI, 6 1 bubnmnorexa [JOK
' AJKAJUEHBI, AJIKUHBI https://m.edsoo.ru/7f41a636
bu6nmorexa LIOK
23 A 2
POMATHHECKHE YTICBOMOPOAET https://m.edsoo.ru/7f41a636
)4 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 3 1 bubmmnoreka HOK
’ UX mepepaboTka https://m.edsoo.ru/7f41a636
Wroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
but6mmoreka [IOK
A . @
3 Criupre. beton 3 https://m.edsoo.ru/7f41a636
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 5 bu6muoreka [JOK

CrnoxHble 3¢upbl

https://m.edsoo.ru/7f41a636




bu6nmoreka [IOK

33 YTIIeBOzI 3 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 13
Pasnen 4. A3oTcoaepikaime opraHudeckue coeMHeHus
bubnunoreka LIOK
4.1 A LA .b
MUHBL AMIHOKHCTOTBL HEIKH 3 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Pa3zaea S. BeicokoMoieKy/JIsipHbIe COeIMHEHUS
bubnunoreka LIOK
.1 I1 . K .B 2
> MACTMAcepl. RAyHyKH. BOJOKHA https://m.edsoo.ru/7f41a636
Hroro no pazneny 2
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Kourposbnbie IIpakTuyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoauyeckuii 3aKoH
bubmuorexa [JOK
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
https://m.edsoo.ru/7f41a636
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnuorexa [JOK
) BEILIECTB https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
1.3 X 6 1 1
HMHACCIHE peariini https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
n 13
TOTO HO pasActy https://m.edsoo.ru/7f41a636
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 M 6 1
CTaLIbl https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2.2 H 1 1
eMETALIRT ? https://m.edsoo.ru/7f41a636
)3 CBs13b HEOPTAaHUYECKUX M OPTAHMUECKUX ) bubnuotexa [JOK
’ BEILECTB https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
n 17
TOTO 0 pasperty https://m.edsoo.ru/7f41a636
Pa3nen 3. XumMus u ;Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 bubmorera [TOK

https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
i [Ipenmer oprannueckoil xumuu, eé | Bu6muoteka [JOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE https://m.edsoo.ru/7f41a636
Teopust cTpOEHUSI OPraHUYECKUX
2 coenquHenuilt A. M. Byrneposa, eé 1 bubmmorexa LOK
A - V- DYTICpoBa, https://m.edsoo.ru/7f41a636
OCHOBHBIE MOJIOKEHUS
[IpencraBienue o knaccuduxanuu
OpPraHUYECKHUX BEILECTB.
3 Homenknarypa (cucremaruyeckas) u 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f41a636
TPUBHUAJIbHBIE HA3BAHUS OPTAaHUYECKUX
BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bubnnorexa [JOK
TOMOJIOTUYECKUH DS https://m.edsoo.ru/7f41a636
5 MeraH 1 3TaH — IpOCTEUIINE 1 bubmmnoreka HOK
NPENCTABUTENN AIKAHOB https://m.edsoo.ru/7f41a636
6 AJIKEHBI: COCTaB U CTPOCHHE, | bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/7f41a636
- OTHUJEH U NPOIUIIEH — MPOCTENIINE | bubmuotexa [IOK
NPEICTABUTEIINA AIIKEHOB https://m.edsoo.ru/7f41a636
[IpakTuueckas pabora No 1.
P P but6mmoreka [IOK
8 «lomydeHnue dTUIIEHA U U3YYECHUE €TO 1 1

CBOUCTBY»

https://m.edsoo.ru/7f41a636




Aunkanuensl. byranuen-1,3 u

bu6nmoreka [IOK

STUJICHTJIMKOJIb U TJIMLHCPHUH

? wernnyramuen-1,3. Honyuerne https://m.edsoo.ru/7f41a636
CUHTETHUYECKOI'0 KayuyKa U pe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubmuorexa [JOK
AleTuiaeH — npocTenImii https://m.edsoo.ru/7f41a636
IIPEJICTaBUTEND aJIKUHOB

1 Bbluncienys no ypaBHEHUIO bubmmoreka [JOK
XUMHYECKON peaKiuu https://m.edsoo.ru/7f41a636

12 ApeHbl: OEH30J1 ¥ TOIYOJL. bubnuoreka [IOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/7f41a636
I'eneTnyeckas CBS3b yIiI€BOJOPOAOB,

13 MPUHAISKALTUX K pZSFJII/IlIHLH\f bubnnorexa [IOK

https://m.edsoo.ru/7f41a636

KJjlaccam
[TpuponHbIE HCTOYHUKHU

14 YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u bubmuoreka [IOK
HOIyTHBIE HEPTSHbIE ra3bl, HEPTH U https://m.edsoo.ru/7f41a636
IPOAYKTHI €€ repepadoTKU
[TpupoHbIE HCTOYHUKH

15 YIIIEBOJOPOAOB: IPUPOAHBIN ra3 U bubmmnoreka HOK
HOIMyTHBIE HEPTSHBIE ra3bl, HEPTH U https://m.edsoo.ru/7f41a636
HPOAYKTHI €€ epepaboTKH

16 KontponbHas padoTa mo pazaeny bubmuoreka [IOK
«YTIIeBOIOPOABD) https://m.edsoo.ru/7f41a636

17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI: bubmuorexa [IOK
METAHOJI U 3TaHoJ. BomopoaHas cBs3b https://m.edsoo.ru/7f41a636

13 MHOroaTOMHBbIE CITUPTBHI: bubmuoteka [IOK

https://m.edsoo.ru/7f41a636




@DeHOJI: CTPOCHHUE MOJICKYJIbI,

bu6nmoreka [IOK

19 ¢u3nueckre 1 XUMHYECKHE CBOMCTBA, hitps://m.cdsoo.ru/741a636
MIPUMEHEHUE
20 Anpaeruapl: GopManbaeTu u bubnunoreka LIOK
anetanbpaernn. AneTod https://m.edsoo.ru/7f41a636
OIHOOCHOBHBIC IIPEICIILHEIC
21 Kaﬂ OOHOBEIE KI/ICJIIZ)TIIiI' MypaBbUHAS U bubmorexa HOK
p - MYP https://m.edsoo.ru/7f41a636
YKCYCHast
IIpakTrueckas padora Ne 2.
22 «CIl)BOﬁCTBa acho a YKCYCHOH bubmorexa HOK
p pa yrey https://m.edsoo.ru/7f41a636
KHCIIOTBI»
CreaprHOBas U OJIEHHOBAs KUCIOTEI,
3 P S bubmuoreka [IOK
KaK rpejcTapute/u https://m.edsoo.ru/7f41a636
KapOOHOBBIX KUCIIOT
24 MBpl1a Kak COJIM BBICIIUX KapOOHOBBIX bubmmoreka [JOK
KHCJIOT, UX MOIOIIee JeicTBIE https://m.edsoo.ru/7f41a636
CnosxHble 3(pUpEl KaKk IPOU3BOIHEIC
25 Ka 60HOBHE) KECJ‘IOT FI/I:I) onH;I bubmmorera [OK
p - HIP https://m.edsoo.ru/7f41a636
CIIOXKHBIX 2QUpPOB
Kupsl: runponns, npuMeHeHue, bubmuoreka [IOK
26
Ouosoruueckas poJib KUpPOB https://m.edsoo.ru/7f41a636
YrieBoasl: cocTaB, KlacCH(hHKaIIH.
27 BaxcHeI”mee npe CTaBI/ITeJI(fI' ) bubmorexa HOK
pea ’ https://m.edsoo.ru/7f41a636
TJII0K03a, PpyKTO3a, caxaposa
)3 Kpaxmain u nemironosa kak bu6muoreka [JOK
[PUPOJHBIE IOJIUMEPBI https://m.edsoo.ru/7f41a636
79 KonTponbnas pabota no paszneny bubmuoteka [IOK

«Kucnopoaconepxaine

https://m.edsoo.ru/7f41a636




OpraHUYECKUE COCTUHEHUS/
Bcepoccuiickas mpoBepouHas pabota

OO61mas xapakTepucTHKa

30 a30TCOJIEpKALIUX OPTaHUYECKUX | bubnunoreka LIOK
coenuHeHUH / Beepoccuiickas https://m.edsoo.ru/7f41a636
poBepovHas paboTa

' bubnunoreka LIOK

31 AMUHBI: METHUJIAMHUH U aHUJIUH 1 hitps/m.cdsoo.ru/7f4 12636
AMHMHOKHUCIIOTHI Kak aM(pOTEpHbBIS
OpPraHUYECKHUE COSAMHEHUS, X

32 ouosiornyeckoe 3Hauenue. [lermrruasl. 1 Bubmiorexa OK

https://m.edsoo.ru/7f41a636
benku kak nmpupoaHbIe
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

1 OCHOBHBIE IOHATHS XUMHUH 1 bubmmoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI https://m.edsoo.ru/7f41a636
OCHOBHBIE METOBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[InacTmaccel, KayuyyKu, BOJIOKHA
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11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne ara udpossbie
/i Tema ypoka Beero Kourpoububie IIpakTHyeckue fllsyqennﬂ :)16[()1;I;OB3TeJILHLIe
padoThI padoThI pecypenr

1 XUMHYSCKUH 3JIIEMCHT. ATOM. 1 bubnunorexa LIOK
DneKTpoHHas: KOHPUTYpALUs aTOMOB https://m.edsoo.ru/7f41a636
[lepuoanueckuii 3aK0H U
[Teproandeckasi cucTeMa XUMAYECKUX

2 anemenTtoB JI. 1. Menpeneena, ux cBsI3b 1 bubmmorexa [TOK

. . https://m.edsoo.ru/7f41a636

C COBPEMECHHOMW TEOPHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U UX

3 COCIMHEHUH MO TPYIIaM U TIEPUOIaM. | bubnnorexa [JOK
3HavYeHHE MePUOIUIECKOTO 3aKOHA U https://m.edsoo.ru/7f41a636
CHUCTEMBI XUMHUYECKUX jieMeHTOB J[. 1.
MenzeneeBa B pa3BUTHH HAYKH
Crtpoenue BemiecTBa. XuMHUUYeCKast

4 CBSI3b, €€ BUJIBI; MEXaHU3MBI | bu6nmorexa LIOK
00pa3oBaHMs KOBAJEHTHOM CBSI3H. https://m.edsoo.ru/7f41a636
Bonopoanas cBsizb
BanenTtHoCTb.

5 DneKTpooTpUaTeTbHOCTh. CTereHb | bubmmoreka [JOK
OKHCIIeHUS. BemecTBa MOJIEKYJIIpHOTO https://m.edsoo.ru/7f41a636
1 HEMOJICKYJIIPHOTO CTPOSHUS

6 [loHsiTHE O IUCTIEPCHBIX CUCTEMAX. 1 bubnmnorexa [JOK

HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.

https://m.edsoo.ru/7f41a636




MaccoBas A0JI1 BEIECTBA B paCTBOPE

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAUHEHUM.

bubnunoreka LIOK

7
['eneTnueckas CBsI3b HEOPraHUYECKUX https://m.edsoo.ru/7f41a636
BEILIECTB, Pa3JIUYHBIX KJIACCOB
Krnaccudukanus XuMHUECKUX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON
g XUMUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BENIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/7f41a636
MIpEBPAICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIHUAX
9 CxkopocTts peakuuu. O6patumblie bubnunoreka LIOK
peakuuyu. XMMHUYECKOE PaBHOBECHUE https://m.edsoo.ru/7f41a636
[IpakTuueckas padora Ne 1. «BnusiHue
10 a3 IMYHBIX (DAKTOPOB HA CKOPOCTh bubmmorexa LIOK
P . p p https://m.edsoo.ru/7f41a636
XUMHUECKOHN peaKinm»
DNEeKTPONUTHYECKAs JUCCOLUALIMS.
[TonsiTHE O BOXOPOIHOM IOKA3aTele
11 (pH) pactBopa. Peakiiuu noHHoro bubmmorexa LIOK
p pa. https://m.edsoo.ru/7f41a636
oOMeHa. ['uaponn3 opraHn4eckux u
HEOpPraHMYECKUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
12 eakuuu. [lonarue o6 anexkTponauze bubmmorexa LIOK
p ) pv https://m.edsoo.ru/7f41a636
pacrmiaBoB U pacTBOPOB coJieit
13 KonrtponbHas pabota no pasaeny bu6muoreka [JOK
«TeopeTnueckue OCHOBBI XUMUU» https://m.edsoo.ru/7f41a636
14 MerTabl, UX MOJ0XKECHHUE B but6mmoreka [IOK

[Tepuonnueckoit cucTeMe XMMUYECKUX

https://m.edsoo.ru/7f41a636




anemenToB JI. Y. MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. Ob1He
(busnUecKkre CBONCTBA METAJIJIOB

CIuraBel METAIIOB.

15 DIEKTPOXUMHAYECKUHN PO HanpsHKSHUH Bubmaorexa ITOK
p p p https://m.edsoo.ru/7f41a636
METaJJIOB
XHUMHYECKHE CBOMCTBA BaKHECHIITNX
16 METaJUIOB (HATpUH, Kaaui, Kaabllui buGnuorexa [IOK
N p . ’ > https://m.edsoo.ru/7f41a636
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN
17 XHUMUYECKUE CBOWCTBA XpOMa, MEAU U bubnnorexa [JOK
HUX COeIUHEHUN https://m.edsoo.ru/7f41a636
18 XUMHYECKHE CBOMCTBA LIMHKA, JKelle3a U bubmuoreka [{OK
HUX COeIUHEHUN https://m.edsoo.ru/7f41a636
[Ipaktuueckas pabora Ne 2. "Pemenue
19 SKCIEpHUMEHTAILHBIX 3a7a4 110 TEME bubmorexa [IOK
p " https://m.edsoo.ru/7f41a636
«MeTanib»
Hemetamiel, X MONOKEHUE B
20 [Tepuonuueckoit cucteMe XMMUYECKUX bu6mmoteka IIOK
anemenToB 1. 1. MenaeneeBa u https://m.edsoo.ru/7f41a636
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nyeckre CBOMCTBA HEMETAIIJIOB.
21 AnioTponus HeMeTauIoB (Ha puMepe brbmmorexa [TOK
P p p https://m.edsoo.ru/7f41a636
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
) XUMHYECKUE CBOMCTBA TAIOTEHOB, CEPBI bubnmnoreka [JOK
M UX COeIUHEHUHN https://m.edsoo.ru/7f41a636
3 XuMuuyeckue cBoicTBa a3ota, pochopa bubmmroreka [JOK
U UX COCTUHEHUM https://m.edsoo.ru/7f41a636
24 XuMuYecKkne cBOMCTBA yTiiepo/a, bu6muoreka [JOK




KpEMHUA U UX COCI[I/IHCHI/Iﬁ

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB

https://m.edsoo.ru/7f41a636
bubnunoreka LIOK

25 .

U UX COCIUHECHUN https://m.edsoo.ru/7f41a636
O06o01IeHre U cHCTeMaTU3alus 3HAHUN

26 o teme «Hemeramsiy». Beruucienus bubmuorexa [IOK
10 YPABHEHUSIM XMUMHUYECKUX PEAKLIUN U https://m.edsoo.ru/7f41a636
TEPMOXUMHUYECKUE PACUETHI
[TpakTuyeckas padora Ne 3. «Pemenune

27 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmorexa HOK
" P " https://m.edsoo.ru/7f41a636

Hemeramnst"»

)3 KontponbHas paboTa mo temam bubnnoreka [JOK
«Metamub» u «Hemerannbi» https://m.edsoo.ru/7f41a636
Heopranuueckue u oprannieckue

29 kuciotel. Heopranuueckue u bubmorexa [IOK

) P https://m.edsoo.ru/7f41a636
OpraHUYeCKUE OCHOBAHUSA
AM@oTepHbIE HEOPTAaHUYECKUE 1

30 OPraHNYECKHUE COCTUHEHUS. bubmmoteka IIOK
['eHeTnueckas CBsI3b HEOPraHUYECKUX U https://m.edsoo.ru/7f41a636
OpraHUYECKUX BEUIECTB
Ponws xumun B obecrieueHun

31 9KOJIOTUYECKOM, IHEPTETUIECKON 1 bubnnorexa [JOK
MUIIEBON OE30MaCHOCTH, PA3BUTHH https://m.edsoo.ru/7f41a636
METUIIUHBI
IIpencraBienus 00 OOIINX HAYUHBIX

32 n pI/IH Hmax mn OMI)IIHJ'IeHHOFqu bubmorexa HOK

PHHH P N https://m.edsoo.ru/7f41a636
MOJTYYCHUST BAKHEHUIITUX BEIIECTB
bu6nunorexa LIOK
33 YenoBek B MUpPE BEIIECTB U MATEPUATIOB

https://m.edsoo.ru/7f41a636




34

XuUMHS U 310pPOBbE YEIOBEKA

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I11eCTBO
«M3marensctBo «IIpocBemenue»

* Xumus / I'abpuensa O.C., Octpoymon WN.T'., CnankoB C.A., AKnmoHEepHOE
obmectBo «M3marensctBo «lIpocBemienne»

Pymsutuc I'.E. Xumus: 10 i1.: yue0. gt o6nieodpazosar. Yupexaenuit / I'.E.
Pynmsutuc, @.I'. ®enpaman. — M.: [Ipocsemenne, 2021r.

Pymzutuc I'.E. Xumus:11 ki.: yue6. nis obmeobpasosar. Yupexaenuii / I'.E.

Pymsutuc, @.I'. ®enbaman. — M.: [Ipocsemenue, 2022r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Pymsutuc I'.E. Xumus: 10 xi1.: yue6. qyis obmieoopazosar. Yupexaenuii / I'.E.
Pynzutuc, @.I". ®enpaman. — M.: [Ipocsemienune, 2021r.

Pymzutuc I'.E. Xumus:11 ki.: yue6. nis odueoOpazosar. Yupexaenuit / I.E.
Pymsutuc, @.I'. ®enbaman. — M.: [Ipocsemenue, 2022r.

Paneuxnii A.M., I'opumikosa B.I1., Kpyrnukosa JI.H. /Ilumaktnyeckuit matepuan
1o

xumun Juist 10-11 kimacco: mocobue ans yuutens. — M.: [Ipoceemenue, 2020. —
79 c.

Xumwust. 10-11 xnaccsl. Paboune nporpammel. ba3zoserit ypoBens. [Ipenmernas

nuHus yue6. Pyn3utuc: Maprapura AdanacbeBa



Xumus. 11 knacc. Tectsl k yuebnuky I'.E. Pynzutuca, ®@.I'. ®enpamana. PI'OC:
Muxawnin Ps6os, "Dx3amen", 2021.-96 c.

Xumus. 10 knacc. Tectsl k yueOnuky I'. E. Pyasuruca, @. I'. ®enpamana.
dI'OC: Muxaun Ps6os, "Ox3amen", 2020.-96 c.

KonTponbHo-uzmepurensabie Matepuanbl. Xumus. 10 knacc/Coct. E.H.

CrpenbHukoBa. - 2-¢ u3a.- M.: BAKO, 2017. - 112 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/7f41a636

Poccwutiickas amekTponHas mkosa https://resh.edu.ru/

Xumust. Ypoku B 10 knacce. (I'apa H.H.)
https://znamenchikovav.ucoz.com/69299{6¢-985e-11de-b619-0019b91502d2.pdf
Xumus. 10 knacc. bazosslil ypoBens - Pynzutuc I'.E., ®enpaman O.1'.
https://go.11klasov.net/8706-himija-10-klass-bazovyj-uroven-rudzitis-ge-
feldman-fg.html

Xumus. 11 knacc. ba3ossiil ypoBens - Pynsutuc I'.E., ®enpaman O.1.
https://go.11klasov.net/8727-himija-11-klass-bazovyj-uroven-rudzitis-ge-
feldman-fg.html

YPAJI - IIPOCBEIIEHHME: YMK T.E. Pynsutuca, ®.I'. ®enpamana. 10-11
kiacchl https://prosvural.blogspot.com/p/blog-page 67.html

Oprannueckas xumus | UaTepakTuBHbIN yueOHUK https://orgchem.ru/



Xumus. 10-11 kmaccel. bazoBerit ypoBens. [IpumepHbie paboune mporpaMMel.
[Ipeametnas nunus yueouukoB O. C. ['abpuensiHa u ap. (DIEKTpOHHOE U3AaHHE)
https://prosv.ru/product/himiya-primernie-rabochie-programmi-predmetnaya-
liniya-uchebnikov-o-s-gabrielyana-i-dr-10-11-klassi-bazovii-uroven-elektronnoe-

1izdanie02/
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