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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro oO0mero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DenepanbHOM  rOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBbIX TnoNokeHn «Crtparerun pa3BUTHS BocnuTanus B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3ald  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KOTopoe (popMHpyeTcs B XMMUMU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH 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, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyeckom XUMHM IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJiOM 3peHHs B THpeameTe «XuMHUs» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



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

Ennnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUH, HMEIOIMX 0a30BO€ 3HAYEHHE I
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XMMHUYECKOM HAayKH KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJSIMU W3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIEC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHMX peaklUuid, HEOOXOIUMBIX [UIsl NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HA0OpOM 3HaHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

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

dopMupoBaHue 'y OOyyaroUMxcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAJXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

¢dbopMupOBaHUE U pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHUsS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

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

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMICKAIIUMH K
pPa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON MW 3TaHON CTPOECHHUE,
¢usznyeckue U XHWMUYECKHME CBOMCTBA (pEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHon: CTpOoCHUE MOJEKYJbl, (U3UYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNnbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

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

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

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

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHHIC PEaKIIUU OEIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAITHS.

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

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISIETCA YEpPE3 HCIOJIBb30BAHME KaK OOIIUX eCTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KIacCU(UKAIHs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYHUHBI U €JUHULIBI UX U3MEPEHUSI.

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

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOTO MHUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

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

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdblie 31eKkTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XuMUueckux saeMeHToB [I. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoaa).

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

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B llepuonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIUX METAJLUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lioB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CrieU€HUM KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTepUalOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 MCIOJIL30BaHUs MpenapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATHUH, TaK W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, UBMEPEHUE, SIBJICHHE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHUS
OoOy4YaromuMHUCs TporpaMM CpeAaHero oOiiero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeAMETHbIM W TOpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeaMeTa «XHUMHs» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJCIEHBI CICIYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYaIOIUMHUCST POCCUHUCKONW TPAKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluXCsi PyKOBOJICTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.



JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHsS» JOCTUTalTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU I[€HHOCTSMHU
U HujeajaMyd POCCHMCKOro TIpakJAaHCKOTO OOIIECTBa, MPUHATHIMA B OOIIECTBE
HOpMaMd W TIpaBWJIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIpoIieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUSA IIpeaMeTa «XUMUSD» OTPakaroT
c(hOpPMHUPOBAHHOCTh OIbITa I103HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
00ydJaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH,
YBOKEHUSI K 3aKOHY W IIPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJIbHBIX 3aJ]1au, BBITTOJTHCHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUsS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUIOB YU4EOHOH AEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

IICHHOCTHOTO OTHOIICHUSI K HMCTOPUYECKOMY M HAyYHOMY HAaCJICAUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHUS HAyKH €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHU U TOCIEIYIOIEM
aHanau3e MH(poOpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOM OTE€UECTBEHHOM
XHMHU,

3) AIyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHWE U MOCTYIKU CBOMX TOBAapHUIIEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEIACTBUN STHUX
MOCTYTIKOB;



4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMYy W
MICUXUYECKOMY 370POBBIO;

coOoicHUsT TIpaBWJI 0Oe30MmacHOro oOpalleHus C BEHeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCHEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPYECKOW U  JPYruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3YYEeHHUIO Mpodeccuil pa3iuyHOTrO pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUIYATbHON TpPaeKTOPUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHU  JIJIs
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIBE30BAHUS;

AKTUBHOTO HENPUATHS  JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOTHON Cpelie, YMEHHsSI TPOTHO3UPOBATH HEOJIATOMPUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIATh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, YKOJOTUUECKON KYJIBTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMH B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIBHOMN
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTHKY;

NOHMMAaHUA CHeUM(UKH XUMHUW KaKk HayKH, OCO3HaHus e€ poiud B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKArOIIEM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
MO3HAHUHM TPUPOTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM i1  COBPEMEHHOM
IUMBUIIM3AIMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH U Ba)XXHOW pOJIM B
CO37laHUHM HOBOM 0a3bl MaTepUATbHOU KYJIBTYpHI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUEHHH YCIOBUI
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HU KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHMUS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
MoJTydyaeMble 3HAHUA JJIA aHAIHU3a U OOBSICHEHHs! SBJICHUH OKPY’KAIOIIEro MUpPa U
IPOUCXOASIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJXYYECHHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUS s
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM

JESATEIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeaHero o0I1iero o0pa3oBaHus BKIIOUYAIOT:

3HAUUMbIE  JUIsS bopMHUpOBaHUS ~ MHPOBO33PCHHUS oOydJaronmxcs
MEXIMCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa W cHeuu@uKy MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEUIECTBO, SHEPTHUsl, SIBIICHHUE,
mpoliece, CUCTeMa, Hay4YHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusi, UCCIe0BaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIreynBaroIne dbopMupoBanue GbyHKIIMOHATEHOU
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMHU
NeiCTBUSIMM:

1) 0a3oBble JIOrHYecKHe JTeCTBUS:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUW 3HAHWM NPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINI;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHIYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B IIPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYyYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaThH MENU U 33141 UCCIIETOBAHMS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (hopmMyInpoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3IuYHbIX
METO/I0B [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTHUBOPEUHBOCTD;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4e€OHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U PA3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyeCcTBE CpeacTBa NpH paboTe cC
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJIS,THOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAa€MOIl TeMbl B XOJ€ AUAJIOTa WU/UIU
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATb CBOU  TNPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C Mpe3eHTalMell pe3ybTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHIMOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPaKTUUYECKOW paboThI MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIbI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIbHYIO
NEeATEIbHOCTh, Onpenesnsis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MPEUIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBINIOJJTHEHUM YYE€OHBIX UM UCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHblE pe3yJIbTaThl OCBOEHUSI Kypca «OpraHuuyeckas XUMHSI»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHH B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM TSl pEeLIECHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, JIEKTPOOTPULIATETILHOCTh, XUMHUECKast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyYTasi U COKpall€HHAs), MOJIb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOIHbI CcKeneT, (yHKIHOHANbHAs TIpymna,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOSHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKk0oH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIOJIb30BAaHUU BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

chOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;



c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyaT OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALIUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yUEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpIKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarndeckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBHBIC
HA3BaHUSI OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
STWJICHTJIMKONb, THIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabICTHI, MypaBbHHAsI
KHCIIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCJIO0Ta, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJIEH, MPOIMIICH, AleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METAaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIAIEPUH, (EHOJI, aleTalbJerul, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI0103a, aMUHOYKCYCHAsI KHCIIOTa), WILTFOCTPUPOBATH T€HETHIECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB MJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISJTMPOBAHNUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUUYECKHE 3HAHUS JUIsl TPUHITHS PEIICHUN B



KOHKPETHBIX JKM3HEHHBIX CHTyalMsX, CBSI3aHHBIX C BElIECTBAMU M HX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJI0OM W J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBIMOJIHATH XUMUYECKUH
HKCIIEPUMEHT (TIPEeBpAILEHUs OPTraHUYECKUX BEIIECTB MPU HAIPEBAHUHU, MTOTYUYEHUE
OTUJIEHA W W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEIIIECTB, JCHATypalusi OCJIKOB IMPU HArpeBaHUU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBHMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JJAOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOTO HKCIEPUMEHTa B (oOpME 3alluCH YpPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

COPMUPOBAHHOCTb ~ yYMEHHUW  COONIOAaTh  MpaBUiia  SKOJIOTMUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BeIEeCTB, MOHUMasi cMbica mokaszatens [1JIK, mosicHsTe Ha mpumepax crocoObl
YMEHBUIEHUS W TNPEJOTBPAIICHHUS] HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XHMHUYECKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUISCKUX 337129



U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIM OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPHUIATENIBHOCTD, CTENEHb OKUCICHHS, XUMUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEHIETKA,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMAIUS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pPEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHUsl MAacChl BEIECTB, 3aKOH COXPAHEHUs U MPEBPAILCHHS YHEPTUU
P XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUM SA3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INOHMUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BaXKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTU YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MPU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OPMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEITBHBIX
HEOPTaHWYECKUX BeIIeCTB (yrapHblid ra3, YIJICKUCIBIM ra3, aMMHakK, TraméHas
U3BECTb, HETAIIEHAS U3BECTh, MUTHEBAs COJA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OIMpPEAENIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAS, METAJNINYECKasi, BOJIOPOIHASI) B COCUHEHUSX, THI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJIEKYJISIpHAasi,
WOHHAs!, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh yMEHUH yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneI¢HHOMY KJacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECcKOoro 3axkoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
¥ TIPOTHOCTHYECKYIO (PYHKITUU;



c(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUcCTEMBI
xumudeckux snemeHToB JI. M. MenueneeBa, WCIONbB3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIHMPOBATH XUMHUYECKUE PEAKLIUU IO
Pa3IMYHBIM IpU3HAKaM (YUCILy U COCTaBy pEarupyrolliux BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTEIEHEH OKUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHUS pPEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJAUTH PEAKIHUH, IOATBEPKIAIOIINE
KAUYECTBEHHBI COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUNA MMOCPEICTBOM COCTaBJICHMS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuu OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE MPOLIECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHCIIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOJIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHYECKUX PEaKIUSIX, MacChl BEIIeCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKUUU
BEIIECTB, TEIJIOBOro 3((eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, IPEBPALIECHUSA U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAoH M JabopaTOpHBIM O0OpYyJOBaHHEM, a TaKXkKe IpaBuiia oOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU MO BBINOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBATh M BBIIOJHAT XUMUYECKUHI
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
teMaMm «Metaiey u «Hemeramibl») B COOTBETCTBHHM C MNPAaBWIAMH TEXHHKHU
0e30MacHOCTH MPU OOpAILEHUH C BEUIECTBAMU M JIA0OPATOPHBIM 000pPYAOBaHUEM,
OPEJICTaBIsATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  HKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs] CBOETrO 3JI0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAECIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIst 00ydarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy obo3HaueHui JI. bpaitns mis 3anucu XUMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n U TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl

padoThI padoTshI

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

[IpenMeT opranuyeckoit
xumud. Teopust CTpoeHUs

1.1 . 3 0 0 bubnuoreka I{OK https://myschool.edu.ru/
OpraHn4€CKux COCIUMHCHHUU
A. M. bytneposa
Htoro no paznemny 3

Paznes 2. Yriesogopoasbl

51 [IpenenbHbIe YrieBOAOPOIbI 2 0 0 bu6nuoteka LIOK https://m.edsoo.ru
' — aJIKaHbI Bbubnuorexa POIII https://resh.edu.ru
H
59 Zr;i??h:h:_ ATKCHLL 6 0 1 bubmmoteka 11OK https://m.edsoo.ru
' T FOPOIEL: ’ Bubmuorexa POIII https://resh.edu.ru
aJKaIUuEHb], aTKHHBI
Apomaruyeckue bubnmnoreka LHOK https://m.edsoo.ru
2.3 2 0 0
YTJIEBOJIOPOIBI bubnuorexa POII https://resh.edu.ru
[IpupoaHbIe HCTOYHUKHU
2.4 yII€BOJOPOIOB U UX 3 1 0 bu6nuoteka LIOK https://m.edsoo.ru
nepepadoTka
Hroro 1o pasneny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruptel. denon 3 0 0 https://resh.edu.ru/subject/lesson/4769/start/150550/



https://myschool.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/subject/lesson/4769/start/150550/

Anpaerunsl. KapooHoBbIE

https://resh.edu.ru/subject/lesson/5727/start/150577/

3.2 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCIOTHI. CIOXKHBIE 3PHUpbI
3.3 VrieBoasl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Wroro no pazueny 13

Paznen 4. A30Tc0uepmamne OpPraHn4eCKue COCINHCHU A

41 AMUHBI. AMUHOKHCIIOTEL.
' Benku

3

https://resh.edu.ru/subject/lesson/4743/start/150742

Hroro no pazneny

Pa3zaea S. BeicokomoieKyJIsipHbIe COeIMHEHUS

3

[Inactmaccel. Kayayku.

51 2 https://resh.edu.ru/subject/lesson/6095/start/15082
Bosokna
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742
https://resh.edu.ru/subject/lesson/6095/start/15082

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH htto://school
1.1 u [leproamueckas cucTeMa XUMUIECKIX 3 0 0 _137
collection.edu.ru
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0 bubnnoreka [JOK
' BEIIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X ecKue pea 6 1 1
MMITCCKHIE PeaKitii https://myschool.edu.ru/
http://school-
Hroro no pasnemy 13 collection.edu.ru
Pa3nen 2. Heoprannyeckasi XuMust
http://school-
2.1 MeTtamisl 6 0 1 ;
collection.edu.ru
2.2 Hemerauter 9 1 1 Bubmorexa [IOK
https://myschool.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX 5 0 0 bubmuorexa [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuorexa [JOK
Hroro no pasmen 17
pasiey https://myschool.edu.ru/
Paszngen 3. Xumus u :Ku3HL
http://school-
3.1 XUMHUSA U KU3Hb 4 0 0

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
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Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 2 3
IHHOYPOUYHOE IINTAHUPOBAHHUE
10 KUIIACC
KoanuectBo yacos
Ne Hara DJIeKTpOHHbIe Hu(pOoBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
IIpenmer oprannueckomn
XHUMHH, €€ BOSHUKHOBEHUE, 1 0 0 01.09.2025 http://school-collection.edu.ru
pa3BUTHE U 3HAYEHUE
Teopus crpoeHus
OpTraHUYECKUX
iHA. M. 1 0 0 b K https://m. :
COEIMHEHUN A 08.09.2025 nomroreka [{OK https://m.edsoo.ru
BbytnepoBa, €€ OCHOBHBIE
MOJIOKEHUS
IIpencraBnenue o
KJaccuukanmum
OPraHUYECKUX BEIIECTB. https://interneturok.ru/lesson/chemistry/10-
Homenxknarypa 1 0 0 15.09.2025 kIass/pwede_:nieb/kl-assifikatsiva-
(CI/ICTCMaTI/I‘-ICCKaSI) u organicheskih-soedineniy
TPUBUAJIbHBIE HA3BaHUS
OpTraHUYECKUX BEIECTB
AJIKaHBI: COCTaB U 1 0 0 https://www.yaklass.ru/p/himija/10-
CTpOEHHE, 22.09.2025  Kklass/uglevodorody-6579439/alkany-



http://school-collection.edu.ru/
https://m.edsoo.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485

TOMOJIOTUYECKUI P

fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485

Meran u 3Tad —

https://infourok.ru/prezentaciya-po-himii-

5 ocTeHmIne redelnie-uglevodorodi-alkani-klass-
HpOCTEHIIHT 29.00.2025 > d
MIPEICTABUTENH AJIKAHOB 3137148.html
http://school-collection.edu.ru/
6 AJIKEHEI: COCTaB U https://www.yaklass.ru/p/himija/10-
CTPOEHHUE, CBOMCTBA 06.10.2025  Kklass/uglevodorody-6579439/alkeny-
poluchenie-i-primenenie-6895074
DTHIICH U TIPOITHJIEH — .
7 HhocTelie DTUJIEH U TIPOIUJIEH — MPOCTEHINNE
p 13.10.2025 mnpencraBUTENN aJIKCHOB
MIPEICTABUTENH AJIKCHOB
IpaxTiaeckas paGora Ne https://|nfouqu.ru/r_arezz_ar?tauya-na-temu-
8 | lonvaeHie STiieHa i poluchenie-etilena-i-opiti-s-nim-klass-
+ (LLOTYHCHHE STHTC 20.10.2025  257772.html http://school-
H3Yy4CHUE €ro CBOUCTB) collection.edu.ru/
Anxanuensl. byragnen-1,3
U MeTHIIOyTaauen-1,3.
9 II http://school-collection.edu.ru/
OtydeHue 10.11.2025 P
CHHTETUYECKOI0 KayuyKa 1
PE3UHBI
AJIKVHBI; COCTaB U
0COOEHHOCTH CTPOCHHSI, . . -
10 COMOOTHICCKILH Dsl https://infourok.ru/prezentaciya-po-himii-
OMOJIOTHHEC p H; . 17.11.2025 na-temu-alkini-klass-1243319.html
AlleTUIIeH — MpOCTEeNIINiA
MPEJICTABUTEND aJTKHHOB
Brraucnenus no
11 aBHEHUIO €CKOM bub6anorexa LIOK https://m.edsoo.ru
YPaBHEHUIO XUMUYECKON 24.11.2025 noanoreka I p

peaxiuu



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
https://infourok.ru/prezentaciya-po-himii-predelnie-uglevodorodi-alkani-klass-3137148.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
https://infourok.ru/prezentaciya-na-temu-poluchenie-etilena-i-opiti-s-nim-klass-257772.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-klass-1243319.html
https://m.edsoo.ru/

12

ApeHbl: OEH30J1 ¥ TOIYOJL.
TOKCHYHOCTH apeHOB

01.12.2025

bubauorexa PO https://resh.edu.ru

13

I"'eneTnueckas CBA3b
YIJIEBOAOPOOB,
MPUHAJIECKALNUX K
pa3IMYHBIM KJlaccam

08.12.2025

bubauorexa PO https://resh.edu.ru

14

[TpupoaHbIe HCTOYHHUKH
yIJIEBOJJOPOMIOB:
IIPUPOJHBIN ra3 u
MIOITYTHBIE HEQTSHBIE Ta3bl,
HEPTH U TPOTYKTHI €€
nepepaboTKu

15.12.2025

bubmuorexka [JOK
https://myschool.edu.ru/

15

IIpupoaHbie UCTOYHUKHU
YTIIEBOJOPOAOB:
IIPUPOJHBIN ra3 u
MOITYTHBIE HEQTSIHBIE T'a3bl,
HE(PTb U MPOIYKTHI €€
nepepadoTKu

15.12.2025

bu6mmoreka [IOK
https://myschool.edu.ru/

16

17

18

19

KonTponbHas pabora no
pazaeny «YTieBOAOPOIbI»

[Ipenenbusie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI U 3TAHOJI.
Bonopoanas cBs3b

MHOroaToOMHBI€ CIIUPTHI:
ATUJICHIJIUKOJIb U
TIIUIEPUH

DeHOoI: CTpoEHUE
MOJICKYJIbI, (PU3HUECKUE U

22.12.2025

29.12.2025

12.01.2026

19.01.2026

bubmuoreka [JOK
https://myschool.edu.ru/

bubmuoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/

XHUMHUYECKHE CBOMCTBA,

pUMEHEHUE
AJbJerub:
20 (bopMaTbeTH I bu6mmoreka [JOK
26.01.2026  https://myschool.edu.ru/
aneTanpaerull. AleToH
OIHOOCHOBHEIE

21 npeiesbHbIe KapOOHOBBIC bubnunoreka [JOK
KHUCJIOTBI: MypaBbUHAs U 02.02.2026  https://myschool.edu.ru/
yKCyCHast
[TpakTuueckast pabota No

22 2. «CBoiicTBa pacTBopa bubmmorexa [IOK

. 09.02.2026  https://myschool.edu.ru/
YKCYCHOUM KHCIOTBD»
CreapuHOBas U OJIEUHOBAS

93 KHUCIIOTHI, KaK bu6mmoreka [IOK
IIPEJICTAaBUTENIN BBICILINX 16.02.2026  https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
MBpI1a KaK COJIM BBICIIAX

24 KapOOHOBBIX KHCIIOT, UX Bubnorexa LIOK

. ’ 02.03.2026  https://myschool.edu.ru/
Motrolee JeicTBue
CrnosxHble 3(hUpsl Kak

o5 IIPOU3BOIHBIE KAPOOHOBBIX bubnnoreka [JOK
kucnot. ['maponus 16.03.2026  https://myschool.edu.ru/
CJIOKHBIX 3(prpoB
Kupsr: tunponus,

26 IpUMEHEHHUE, bubnuorexa [IOK
Ouosiornueckas poib 23.03.2026  https://myschool.edu.ru/
KUPOB

27 YrieBoapl: COCTaB, bubnmoreka [{OK https://m.edsoo.ru



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/

KJIaCCH(UKAIHUSI.
Baxuneimme
MIPEACTABUTENH: TIIOKO03a,
bpykTO3a, caxapo3a

06.04.2026

Bbubauorexa PO https://resh.edu.ru

28

Kpaxman u nemnoinosa kak
HPUPOAHBIE TTOJTUMEPDI

13.04.2026

bubnmoreka [{OK https://m.edsoo.ru
bubnmorexa POIII https://resh.edu.ru

29

KonTponbnas pabota no
pazneny
«Kucnopoaconepxaine
OpraHUYEeCKHE
COCITUHEHUS»/
Bceepoccuiickas
poBepoyHas pabora

20.04.2026

bubmuoreka I{OK https://m.edsoo.ru
bubnuorexa POIII https://resh.edu.ru

30

OO61as xapakTepucTUKa
a30TCcoIepIKAIINX
OpPraHu4YeCcKux
COeTUHEHUIT /
Bceepocculickas
npoBepoyHas paboTa

20.04.2026

31

AMMHBI: METHJIAMHUH U
AHWJINH

27.04.2026

but6mmoreka IIOK https://m.edsoo.ru
bu6anorexa POIII https://resh.edu.ru

32

AMHHOKHCIIOTHI KaK
am(poTepHbIe
OpTraHUYECKHE
COEIUHEHHS, UX
OMOJIOrMYeCcKOe 3HAUYECHHE.
Ilentnarl. benku xak
MPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE

04.05.2026

but6mmoreka LIOK https://m.edsoo.ru
bubmuoreka POIII https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
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COCIMHEHUS
0]

33 CHOBHDIC TIOTUITHA XHMIH 1 0 0 bubmuoreka IIOK https://m.edsoo.ru

KOMOJICKYJISIPHBIX
BPICOKO HU yup 18.05.2026  buGmmotexa POIII https://resh.edu.ru
COCIMHEHU M
OCHOBHBIE METO]IbI

34 curresa 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru

BBICOKOMOJICK YIS PHBIX

CHYP 25.05.2026  Bubmnoteka POIII https://resh.edu.ru

coequHenmii. [ImacTMaccsl,

Kay4yKH, BOJIOKHA
OBILEE KOJIMYECTBO 34 3 5
YACOB I10 ITPOT'PAMME
11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE

Ne Hara uupposeie

Tema ypoka Kontpoasnubie IIpakTnyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypchl

XUMUYECKU 2JIEMEHT. ATOM. http://school-

1 1 0 0 ;
DJeKTpoHHas KOH(UTYpalus aTOMOB 03.09.2025  collection.edu.ru
ITepuonnueckuii 3akoH u [lepronnueckas
CHCTeMa XUMHYECKUX deMeHToB /1. . http://school-

2 . 1 0 0 ;
MeHeneeBa, ux CBs3b C COBPEMEHHOU 10.09.2025  collection.edu.ru
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBONCTB http://school-

3 . 1 0 0 )
XUMHYECKHUX IEMEHTOB U UX COCIUHEHUN 17.09.2025  collection.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

10 TpyNIaM U nepuojam. 3HaueHue
MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumMuueckux dyemenToB .M. MengeneeBa
B Pa3BUTHHU HAyKH

Crpoenue BelecTBa. XMMHUUECKasi CBs3b,

bubmuorexa [JOK

4 e€ BU/IbI; MEXaHU3MBI 00pa30BaHU
A . P 24.09.2025  https://myschool.edu.ru/
KOBaJICHTHOH cBsI3U. BonoponHas cBs3b
BanenTHOCTB. D1€KTPOOTPULIATENBHOCTb.

5 Crenenp okucaeHus. Bemecra bubmuorexa [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO 01.10.2025  https://myschool.edu.ru/
CTpOECHUS
[ToHsiTHE O MUCHIEPCHBIX CUCTEMAX.

6 HcTrHHBIE U KOJUTOMIHBIE PACTBOPHI bubmmorexa [IOK

P - 08.10.2025  https://myschool.edu.ru/
MaccoBast 10J1 BELIECTBA B pacTBOPE
Knaccugukaius 1 HoMeHKIaTypa

7 HEOPraHUYECKUX COEANHEHUN. bubnuoreka [IOK
['eneTnyeckasi CBA3b HEOPTaHUYECKUX 15.10.2025  https://myschool.edu.ru/
BEIIECTB, Pa3IMYHbIX KJIACCOB
Knaccugukaius XuMHUecKuX peakiuui B
HEOPraHMYeCKOW U OPraHMYeCKOW XUMUH.

8 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH bubmmorexa [IOK

P ’ 22.10.2025  https://myschool.edu.ru/
COXpaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH
XUMHYECKIX PEaKIUIX

9 CkopocTtb peakiu. OOpaTuMble peakuu. http://school-
XUMHUYECKOE PaBHOBECHE 05.11.2025  collection.edu.ru
[TpakTrueckas padorta Ne 1. «Bnusiaue

10 A3JUYHBIX (DAKTOPOB HA CKOPOCTH hutp.Jischiool:

p p P 12.11.2025  collection.edu.ru

XAMHYECKON PEAKIIUN»



https://myschool.edu.ru/
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DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Tousitie 0 BogopoaHoM mokasareie (pH)

http://school-

11 acTBopa. Peakniuu HOHHOTO OOMeEHa. ]
p P ! 19.11.2025 @ collection.edu.ru
['uaponn3 opraHu4YecKuX
HEOPTraHWYECKUX BEIIECTB
OKHCIUTEIBHO-BOCCTAHOBUTEILHEIE
12 eaxkuuu. [loastre 00 3eKTpoan3e buGnnorexa LIOK
P ' pe 26.11.2025  https://myschool.edu.ru/
pacIuIaBoB ¥ pacTBOPOB COJICH
13 KoHnTponpHas pabora mo pasaeny bubnnoreka [JOK
«Teopernyeckue OCHOBBI XMUMHM 03.12.2025  https://myschool.edu.ru/
MeTaiibl, UX MOJO0KEHHUE B
[Tepuoanueckol cucTeMe XUMHUYECKHUX
14 anemenToB /I. 1. Menpeneera u bubmorexa LHOK
T A 10.12.2025  https://myschool.edu.ru/
0COOEHHOCTH CTpOeHHUs aToMOoB. O01IHEe
¢du3nyeckue cBOMCTBa METAINIOB
CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUN bubnmnoreka [JOK
15 .
PsiA HaIIpSHKEHUH METaJIJIOB 17.12.2025  https://myschool.edu.ru/
XUMHUYECKHEe CBOMCTBA BayKHEHUIIINX
16 MeTaJUIoB (HATPHUH, Kaaui, KaabIlui bubmmorexa LOK
y b, ’ . 24.12.2025  https://myschool.edu.ru/
MarHui, aJJIOMUHUN) U UX COSAMHECHUIN
17 XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX http://school-
COEeTUHEHNN 14.01.2026  collection.edu.ru
18 XHUMHYECKHE CBOICTBA IIUHKA, XKee3a U http://school-
UX COeOUHEHUN 21.01.2026  collection.edu.ru
IIpaxtnueckas padora Ne 2. "Pemenne
19 Z-)KIZ:HC I/IMCHTaJ'IIlHBIX 3a7a4 10 TEME hitp:/ischool-
P 8 28.01.2026 = collection.edu.ru
«Mertamis»"
20 Hemertamipl, HX NOJIOKEHUE B http://school-
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[Tepuoanueckoii cucreMe XUMHUECKUX 04.02.2026  collection.edu.ru
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB
du3nyecKue CBOWCTBAa HEMETAIUIOB.
21 AnoTponusi HeMETauIoB (Ha IpUMeEpe bubmmorexa [IOK
P PHMEP 11.02.2026  https://myschool.edu.ru/
KHCIIOpoJ1a, cephl, hocdopa u yriaepoaa)
99 XVMUYECKUE CBOWCTBA T'aJIOTEHOB, CEPBI U bubnnoreka [JOK
UX COEINHEHNI 18.02.2026  https://myschool.edu.ru/
93 XuMHYecKue cBOWCTBa a30Ta, pocdopa u bubnuorexa [JOK
WX COCOUHEHUN 25.02.2026 | https://myschool.edu.ru/
24 XUMHYECKUE CBOMCTBA YIJIEpO/a, bubnuorexa [JOK
KPEMHHUS M UX COCTMHECHHI 04.03.2026 | https://myschool.edu.ru/
[IpruMeHeHne BaKHEUIIINX HEMETAIIOB U http://school-
25 . ;
UX COEeIUHEHUN 11.03.2026  collection.edu.ru
[Tpaktuyeckas padora Ne 3. «Pemienue
26 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME futpifiec 100l
P 8 18.03.2026  collection.edu.ru
"Hemertanusl"»
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
97 teme «Hemeramnely». Beruncienus mno http://school-
YPAaBHEHHUSIM XUMHYECKUX PEAKIIUIA 1 25.03.2026  collection.edu.ru
TEPMOXUMHUYECKHE PACUETHI
28 KonTponbhas pabota no remam http://school-
«Metamne» u «HemeTamb 08.04.2026  collection.edu.ru
Heopranundeckue u oprannueckue
29 KuCIoThl. Heopranuueckue u bubmmorexa [IOK
- HICOP 15.04.2026  https://myschool.edu.ru/
OpTaHWYECKHUE OCHOBAHUS
30 AmpoTepHbIe HEOPraHUYECKUe U bubnnorexka [JOK
OpraHuYecKue coeAnHeHus1. ['eneTnueckas 22.04.2026  https://myschool.edu.ru/
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CBsA3b HCOPIraHUYCCKUX U OPraHUYICCKHUX
BC€IICCTB

Poip xuMuu B o0ecIieueHun
JKOJIOTUYECKOM, IJHEPIeTUYECKON U

http://school-

31 1 )
NHIIEBOI 0€30MaCHOCTH, Pa3BUTHU 29.04.2026  collection.edu.ru
MEIALAHBI
[TpencraBienust 06 0OIIMX HAYYHBIX
32 [IPUHIMIIAX IPOMBIIIIEHHOIO HOJIYYECHNS 1 http://school-
P . P i 06.05.2026 = collection.edu.ru
BAYKHEHIIINX BEIIECTB
33 YenmoBek B MUPE BEIICCTB U MaTEPHAIIOB 1 bubmorexa [OK
13.05.2026 @ https://myschool.edu.ru/
bu6mmoreka [IOK
34 X 1
VML M SHOPOBRE HENOBeKa 20.05.2026 | https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBBI OPraHNYECKOW XUMHUU

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XHUMHUHM B T[O3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (monekymna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIICCTBA
(yrmeBompl, KMpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

CdopmMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBATbL  UX  B3aUMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIIME IIOHATUS IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE COCTaBIICHUS MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB JI WITIOCTPALUUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), [JaBaTh MM  Ha3BaHUA 10  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHUS ONPEACISATh BUABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. ByriepoBa s oObsicHeHUS
3aBUCMMOCTH CBOWCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIK03a,

[JIALKH)

2.2

CdopmMHpoBaHHOCTh yYMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENEH
Pa3MUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, STUJICHTJIUKOIb, TIHUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATH T€HETHMYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMUM  Pa3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIt

2.4

CdopmMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U )KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBICHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), UCIIOJIb30BaTh CHCTEMHbBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMI COONIOIaTh TpaBUJa IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
rpaBujia oOpamieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUN
AKCIIEPUMEHT (IIPEeBpaLeHHs] OPIraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB TMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa pEeakLMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BELECTB MJIM MPOAYKTOB PEAKIIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTh BO3JEMCTBUS Ha >KMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, MOHMMAsl CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAllMW), TOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs]  TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3AKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b W3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIME
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU IPYrux

C€CTCCTBCHHOHAYUYHBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHHUH ONpEAETATh BaJEHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHWYCCKUX OJCMCHTOB B COCAWMHCHUAX PASJIUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsI3M  (KOBaJIGHTHas, HWOHHa,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIITMUECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJspHas, UOHHAs,
MeTaJUTHYeCKas)

ChopMupoBaHHOCTh YMEHHUH ONpPEIENATh XapakTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

ChopMHUpPOBAaHHOCT, ~ YMEHHsI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBY pearupyrommx

BCIICCTB, TCIIJIOBOMY B(I)(beKTy peaknunuu, HU3MCHCHUIO CTEICHEH




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4acCTuro

KaTaJinu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHa, YUUTHIBasl YCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MOATBEPKIAIOLINE
Ka4eCTBEHHBI  COCTAaB  PaA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopMupOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHUCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3UPYIOIIYI0, OOBACHUTENbHYIO M  MPOTHOCTHYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATHA «S-, P-, O-3JeKTpOHHBIE OpOMTAN», «IHEPreTHYECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnnam

[Iepnonnueckoi cucteMsl XuMU4ecKux 3y1eMeHToB [[.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPIAaHUUYECKUX BEILECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWMYECKUMH  BEUIeCTBAMM  C  IOMOUIbIO  ypaBHEHUU

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh

HEOpPraHMYECKUX BELIECTB MO MX COCTaBy K OMNpPENENIEHHOMY Kiaccy




(rpymnme) coenMHEeHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHUIN HCTIOIB30BAaTh XUMHUYECKYIO) CHUMBOJIHKY
JUISE  COCTaBlieHUST (OpPMYyJ BEHIECTB W ypPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MNOATBEPXKAAaTh  CYIIECTBOBAHME  T'EHETHYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEHIECTBAMH  C  TOMOIIBIO  ypaBHEHHU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKUI
HKCHEPUMEHT (pa3oKeHHWEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBbHOTO HMHIMKATOPA, BIHMSHUE pAa3IMYHbIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMH, peaKIud HMOHHOTO OOMeHa,
KayecTBEHHBIC PEAaKIUU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHHS, pEIICHHE OSKCIIEPUMEHTAIBHBIX 33/a4 IO TeMam
«Metambl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUIeCTBaMH U JIaOOpaTOpPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTH30BAHUS
XUMUYECKON TOCYI0M M J1abopaTopHBIM OOOpYAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepU30BaTh XUMHUYECKHE
MPOIIECCHI, JIeXKAIINE B OCHOBE MPOMBIILIEHHOTO MOJYyYEHUS CEpHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHayLIHOﬁ KapTUHBI MHpa, pPOJM XHUMHH B TIO3HAHUH




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH YMEHHI KPUTHYECKHU aHaJIM3UPOBATH
XUMHUYECKYI0 HH(POpPMAIUIO, IOIY4aeMyl0 M3 Pa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TIPaBHIA JKOJIOTUYCCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOH [EATEIbHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi M OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00BEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOr0 A eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHHUA SHEPTHUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHUSA

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

1.2

Hpez[MeT OpFaHquCKOfI XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHUEC U 3HAYCHUC B
IMOJIYYCHHHU HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/Iﬂ CTPOCHUA OPraHUYCCKUX

coenuaeHuit A.M. BytnepoBa, €€ OCHOBHBIEC MOJIOKECHHS

CtpyktypHble (POpMysbl OpraHudeckux BemiecTB. ['oMonorus, H30Mepus.
XuMHu4YecKasi CBSI3b B OPraHUYECKUX COCIWHEHUSIX — OJAMHAPHBIC M KpPaTHBIC

cs3u. [IpecraBneHue o KiIaccuPUKAIUU OPraHUICCKIX BEIICCTB

1.3

2.1

Homenkmarypa ~ opraHudeckux  COeAUMHEHUW  (cucTeMaTudeckas) |
TPUBUAIIbHBIE HAa3BAaHUs BAKHEUIIUX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0poasI

ATKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHM psan. MeraH W dTaH —
poCTelIINe MPEICTaBUTENN ANKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMeUIeHHMs] M TOPEHHS), HAXOXKICHHWE B TNPUPOJE, MOIydeHUE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psA. DTUJIEH U MPOMWIEH —
HpoCTENIINe MPEICTABUTENN AIKEHOB: (hPU3MYECKHEe U XMMHYECKHE CBOMCTBA
(peakMM THJIPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATAllUU, OKHUCIEHHS U
MOJIMMEPU3ALIH ), IOTyYE€HUE U IPUMEHEHHE

Ankanuensl: Oyramuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimune
XUMHYECKHE CBOIICTBa (peakrust MOJIMMEPHU3aITUN ). [Tonyuenune

CUHTETUYECKOIO KayuyyKa U pEe3UHbI

2.4

2.5

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. ATeTHUIICH
— MPOCTEUIINI TPEeACTaBUTENb AKMHOB: COCTaB, CTpOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOHCTBa  (peakiMu TUIAPUPOBAHUS, TaTOTEHUPOBAHUSA,

TUpaTaliu, TOPEHHUs ), TOTyYeHUE U IPUMEHEHHE

Apensl. beHszon: cocra, crpoeHue, (U3MUECKHE W XHUMHUYECKHE CBOWCTBA
(peakuuy TaJOreHUPOBAHUS M HUTPOBAHUS), MOJYyYEHUE U TNPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NIECKNE U XUMHUYECKHE CBONCTBA (peakiuu

raJIOTEHUPOBAHUS. U HUTPOBAHUSA), MTOJIyY€HUE U IIPUMEHEHHE. TOKCUYHOCTh




apeHoB. ['eHeTHuecKas CBS3b MEXJY YIJIIEBOJOPOAAMHU, MPUHAMIEKAILUMU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YINIEBOXOPOAOB. I[lpupoaHslli ra3 W IOIYTHBIE
HedTsabIe ra3pl. Hed1h u €€ npoucxoxknenue. CriocoOsl mepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHUM, KaTaauTHuuecKuil), muponus. [IpoaykTer
nepepaboTki HedTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KameHHbI# yrosib ¥ NpoyKThl €ro nepepadboTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHple ONHOATOMHBIE CHOUPTHL. MeTaHOA M 3TaHON: CTPOEHHUE,
du3nyeckue U XMMHUYECKHE CBOWMCTBA (pEeakLMU C aKTUBHBIMU METallJIaMH,
rajJloreHOBOJIOPOJIaMH, TOpEeHHE), NMpUMEHeHHe. BomopoaHble CBA3M MEX1y
MOJIEKYyJaMH CIIUPTOB. JleliCTBHE METaHOJIA ¥ 3TAHOJIA HA OPraHU3M YelIOBEKa.
MHoOroatoMHbl€  CIHUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOEHHUE,
¢u3nyeckne M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaklusi HA MHOTOaTOMHbIEe cIUPThI). JleiicTBue Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/IC rIMOepruHa U OTUJIICHTJTIMKOJIA

@DeHOoM:  CTPOSHHUE MOJICKYJbl, (QU3WYECKUE W XUMHUYECKHE CBOMCTBA.

Tokcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U KeTOHbl.  DopMalbleruji, aueTalbIeruja: CTPOECHHE,
¢usznueckne M XUMHYECKME  CBOMCTBa  (peakuu  OKHUCIEHUS WU

BOCCTAaHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4YCHHUEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE IIPEJIENbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHasi U YKCyCHast
KHCJIOTBI: CTpOEHHE, (PU3HMUECKUEe U XUMHUECKUE CBOICTBa (CBOMCTBa, 00MIMe
JUI KJjlacca KUCIOT, Peaklus STepU(HKaIMK), MOJy4YeHHEe U NPUMEHEHHE.
CreapuHOBass ¥  OJIEMHOBAas KHUCJIOThl Kak MPEACTaBUTENN  BBICIIHUX
KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HX

MoIoIIee NeCTBUE

3.5

3.6

Crnoxuble 3(QuUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCJIOT. ['uapomnus
CIOXHBIX  3¢upoB. Kupel. I'maponus xupos. IlpumeHeHue KupOB.

buonornueckas poJib JKHPOB

YrneBoapl:  cocTaB, KIacCH(pUKalus  YrIeBoAOB  (MOHO-, TU- U
noyimcaxapuael). [JOKO3a — TIPOCTEHIINI MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIBI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PACTBOPOM OKCHIA
cepebpa(l), BoccTaHOBIIEHUE, OPOKEHHE TITFOKO3bI), HAXOXKACHUE B TIPUPO/IE,
npuMeHeHue, Owuosorudeckas poib. DotocuHTe3. DpykTo3a Kak H30MEp

rmoKko3bl. Kpaxman u memtronos3a Kak HpupojHble mojumepbl. CTpoeHue




Kpaxmajia U LCJUIIOJIO3bI. du3znueckue U XMMHYSCKHE CBOMCTBA KpaxmaJia

(ruapoinn3, KaueCTBEHHAs peaklys ¢ UOJIOM)

A30Tcoz[ep>1<a1une OpTraHU4Y€CKUC COCANHEHUA

4.1

4.2

AMHMHOKHUCIIOTHI KaKk aMm(pOTEepHbIE OpraHnuecKue coeauHeHus. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpUMepe TIUIMHA). bruonorndyeckoe
3Ha4YeHUE aMUHOKHUCIOT. IlenTuasl

benkyn Kak mNpUpOAHBIE BBICOKOMOJICKYJISIpHBIE coeauHenus. I[lepBuunasd,
BTOpUYHAS W TPETHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, JCHATYpalHs, KAYeCTBEHHBIC PEaKIK Ha OeJIKH

BbICOKOMONIEKYIISIPHBIE COCIMHEHUS

5.1

5.2

OCHOBHBIC TOHATHS XHMUHU BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁl MOHOMCD,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMOJIUMMEpHU3alnm, CpCaHss
MOJICKYJIApHass Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYIIAPHBIX

COGI{I/IHCHI/Iﬁ — nNoJIMMEpur3alAa U NOJIMKOHACHCAIA

OKCIIEpUMEHTAJIBHBIE METOJABl M3yYEHHUS BEIIECTB W UX IPEBPALLEHUM:
O3HAaKOMJIEHHE C oOpa3llaMd TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOrO KayuyKa U pe3UHbI

11 KUIIACC

Kon

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

XuUMUYeCKU 3neMeHT. AToM. Sapo aroma, U30TONBL. DJIEKTPOHHAs
00oJi0uKa. DHEPreTHUYecKHe YpOBHU, MOAYPOBHU. ATOMHBIE OpOUTanu, S-, p-,
d-anemenTbl. OCOOCGHHOCTH pacHpeNeNieHUs] DICKTPOHOB M0 OpOHTANsIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTyparus

aTOMOB

[lepuoanueckuit 3akoH u [lepuoanueckas cucreMa XUMMUYECKUX DJIEMEHTOB
J.U. MenpneneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
cUCTeMbl XUMUYecKuX emMeHToB J[.M. MenaeneeBa ¢ COBpeMEHHON Teopue
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XHWMHUUYECKHX
AJIEMEHTOB U 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIaM H
nepuojam. 3HaueHue NepruoANYECKOro 3aKOHa B Pa3BUTHH HAyKU

Crpoenne BeliecTBa. XHMHYECKass CBSI3b. BuUIbl XHUMHUYECKOW CBA3M
(koBaJieHTHAs HETOJISIpHAsT W TOJIApHAs, WOHHAsA, MeTaindeckas). VOHBI:

KAaTHOHbI M aHHOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKON




cBs13UM (OOMEHHBIN U JOHOPHO-AKLENTOPHBIN). BogoponHas cBs3b

14

Banentnocts. DnekTpoorpunarenbHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MONEKYISpPHOTO ¥ HEMOJICKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA ~ COCTaBa  BEHIECTBA. [WIIBI  KPUCTALIMYECKHX  PEHIETOK.
3aBUCHMOCTh CBOWCTBAa BEIIECTB OT THINA KPUCTALIMYECKOM pEIIETKH.
ITonsaTtue o JUCIICPCHBIX CUCTCMaAx. Uctunnnie un KOJUIOMAHBIC PACTBOPHI.

MaccoBasi 107151 BEIIeCTBa B pacTBOpPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

1.10

Xumudeckas — peaknusa. Knaccudukamuss — XUMHYECKUX — peakiuid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMMHH. 3aKOH COXPAHEHHS MacChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAICHUS SHEPrUU IMPU XUMUUYECKUX

peakuusax
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pPa3UYHbIX (PAKTOPOB

O6paTI/IMI>Ie PCaKIU. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAKOIINEC Ha

COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense
OnexrponauTnyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, MienoudHas. Peakuun

HOHHOT0 OOMEHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pe€akuuu

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl.  [lomoxenune HemeramnoB B llepuoanueckonn  cucreme
xumuueckux aneMeHnToB J[.W. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (TalOTEHOB, CEPHI, a30Ta,
dbochopa, yraepoma U KpeMHMs) U HMX COEAUHEHMH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuit). [Ipumenenue

Ba)KHEHUIIIMX HEMETAIIJIOB U UX COCIUHEHUI

Merauel. [lonoxenue MeramnoB B Ilepuonnueckoin cucremMe XMMHUYECKHUX
anemenTtoB J.M. MengeneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX
obonouek atomoB MeTawioB. OOmue ¢GU3NYEeCKue CBOWCTBA METAJUIOB.

CraBbl METAILIIOB. 3JICKTp0XHMH‘-IGCKHI>i pAax HaHpH)KeHI/Iﬁ METAJlJIOB

2.4

XUMUYECKHEe CBOICTBA BaXHEHIIMX METaUIOB (HATpUM, KaJlui, KallbLUH,
MarHui, aJlOMUHHUN, IIUHK, XpOM, Kelle30, Me/lb) U UX coeAuHeHui. Obuue

CIIOCOOBI MOJIY4YCHU S MCTAJIJIOB. HpI/IMeHeHI/IC MCTAIJIOB B 6BITy U TCXHHUKE




2.5

I'enetnueckas CBA3b HCOPTraHN4YCCKUX  BCHICCTB, MNPUHAMICKAINIUX K

Pa3JIMIHBIM KjlaCCaM

XUMUS U )KA3HD

3.1

3.2

3.3

Ponp xumun B oOecrieueHUH IKOJIOTHYECKOM, IHEPreTHYECKON U MHIICBOM
0€30IaCHOCTH, pPa3BUTHM MEIUIMHBL. [lOHATHE O HaAyYHBIX MeEToAax

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKHI/If/’I

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUUIAX [POMBIIIIEHHOTO
MIOJIyYEHUSI BaXKHEUIINX BellecTB. UeloBek B MUpPE BELIECTB U MATEPUAIIOB:
BAKHEUIIINE CTPOMUTENIbHBIE MAaTepUalbl, KOHCTPYKIIMOHHBIE MAaTEpUAIIbI,
KpPacKH, CTEKJIO, KEpaMHKa, MaTepUalbl Ul 3JICKTPOHUKU, HAHOMATEPUAIIbL,
OpraHUYecKue U MUHEpaJIbHbIe yI00pEeHUs

XUMHS U 30pPOBbE YEIIOBEKA: IPAaBWJIA HUCIOJIB30BAaHUA JICKAPCTBEHHBIX

InpcliapaToB, IIpaBUjiad 0€30I1aCHOI0 HCITOJIb30BaHUS [perapaToB OBITOBOM

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIA YYEHUKA

* Xumus. 10 xmace. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.

AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

» Xumus. 11 knacc. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.

AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Meroauueckoe mocooue — 6a30BbId

ypoBeHb» - M.: JIpoda HactonpHas kaura yuurens xumuu. 10 kiacc.

O.C.I'aGpuenss. "



KM no xumuu OI'D, EI'D

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoteka L{OK https://m.edsoo.ru budmuorexa POII https://resh.edu.ru
http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XHMUN

http://him.1september.ru Equnas xomtekmus LIOP: TIpeaqmeTHas KOUTSKIHS
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMeHThl: xumusi. Komnekmus Poccuiickoro o0mieo0pa3oBaTensHOTO
nopTana

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Becepoccutickas omuMIinaaa IikOJIBHUKOB 110 XUMHUHU
http://chem.rusolymp.ru Opranuueckas XUMusi: 3JCKTPOHHBIN yUeOHUK IS
CpEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: 3JIEKTPOHHBINA YU4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJIEIK: XUMUS
http://www.chemistry.ru JluctaniimonHas oJMMITHAAA IO XUMHUH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT



