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HOACHUTEJBHAS 3AIIUMCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XvUMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa 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 B3auM0OOYCTIOBIECHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenUPUKH HAYKHM XUMHH, €€ 3HAYCHHUS 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 0coOyIio poiib 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
NPUPOJIBI U YeJoBeKa, KoTopoe (popMHpyeTcs B XMMUU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL 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, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas 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 JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
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 MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHHMYECKUX
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 COEOUHEHHN. B Kypce OpraHmyeckom XUMHH 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 yrioM 3peHUs B mpeamere «XuUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIMIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera «XHUMHS»  JAHHOTO  YPOBHSA  M3YYEHUST  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUW IIyTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (paKTaMH M TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodsieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHUS 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
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOMUX 0a30BO€ 3HAaYEHUE JUIA
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mpenojaBaHus XHUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUUECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIEC MOHATUSA, (PYHIAMEHTAJIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOJUMBIX Uil HIpPUOOpETEHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO 3KCIEpUMEHTa, COOJIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oOpazoBaHus. CerogHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

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

ajanTtanusi 0Oy4arolMXcsl K YCIOBUSIM JTWHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIOCOOHOCTEHM 00YJarOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaroumxcss YyOeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TaKK€ MNPUOOPETEHMs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YypOBHE, SIBISIETCS OOS3aTEIbHBIM YYEOHBIM
PEIMETOM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUsA. CTPYKTypHBbIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KIaCCOB 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 IIPEBPAILECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mojaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKlMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIMMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIECTB M HUX MPEBpaIleHUIl:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON MW 3TAaHOJ CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

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

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

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjaccUUKAuUs ~ yIriaeBOAOoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIHMIICPUHA 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.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHUMHMYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHbIE OpraHudeckue coequHeHus. Ousnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHs BEIIECTB M WX IMPEBPAICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE KaK OOIHUX €CTECTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUUYECKHE IMpenapaThl, MaTEpHaIIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHil 3IeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB 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 TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPTaHUYECKUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuiabHble U ciadblie anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJI€NIe KPUCTAJUIMYECKUX PEHIETOK, HAOJIOACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramioB B Ilepuoguyeckoil cucTeMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEWIUX METAUIOB (HATPHM, KaJIUM, KaJbIUH,
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 KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pPEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa WU 00BbEMA ra3oB MO HU3BECTHOMY 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 xuMum B 00eCrieYE€HUU SKOJIOTUYECKOU, YHEPreTUUeCKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEHIECTB W MaTEpPUATIOB: BAXKHEUIIME CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 UCIOJIL30BaHUS MpenapaToB OBLITOBOM XUMHUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX ECTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHATUM, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTUsl, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHuW3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

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

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

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

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWH y4eOHBIX W TO3HABATENIBHBIX 3a/]a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJIEAHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUUYECKUMHU SBJIICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHME MOCJIEACTBHM 3ITHX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOJIO/IEHUsI TIpaBWJI OE€30MacCHOro OOpalieHusi C BelleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSITHS BPEIHBIX NMPUBBIUEK (YIOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3a/ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOQECCHI pa3IuiHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yiabTaTaM TPYAOBOHU JEATEIbHOCTH;

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

6) 3K0J10rN4eCKOro BOCIIUTAHMSI

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOIUMOCTH HCIIONB30BAHUA JOCTIKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U TPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJICOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ T'yMAaHMCTUYECKOW HAIPAaBICHHOCTH W BaXXHOW pPOJIM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUEHUU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTlydyaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHHM OKPYXAIOIIero Mupa u
IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus: mpo6sieM B PealibHBIX )KU3HEHHBIX CUTYaIINX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IMUHbIX cepax npodeccunoHaabHOMI
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUN O0y4YaroInXcs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

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

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JESITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSCHEHUS OTACIbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYX ACHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJsipHas JUTEparypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJABI MPHU MOUCKE U
orbope wuHpOpMaMK, HEOOXOMMMOW Il BBIMOJHEHUS Y4YeOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaIuu (cxembl, TpaduKy, AUATPAMMBbI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOTO IpoeKTa U (OPMYIUPOBATH BHIBOJIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpeenss e€ enu W 3a7add, KOHTPOJIMPOBAaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUCCKHUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

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

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJICHUH



npupoasl, B (DOPMUPOBAHWM MBINUICHUS W  KyJbTYpbl JUYHOCTH, €&
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, IMOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUINE MOHATHUS HPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMya OpraHMYECKHX BEHIECTB W ypaBHEHUW XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy MU CTPOEHUIO K OINPEIeTEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMUJICH, AalleTHJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(hOpPMHPOBAHHOCTh YMEHHS OIPEACNATh BHABl XHUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMIOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJIb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOIO BEUIECTBA WJIM MPOJYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUs, UCIIOJIb3YEMbIX B XMMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBAHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TpaBWIAMU TEXHUKA OE30MaCHOCTH TMpU OOpaIleHUHu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOPMHPOBAHHOCTh yMEHUN KPUTUYECKA aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpaHEHHUSI CBOETO 3J0POBbsl M OKPY’XKAIOUIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST O0Y4aroONINXCs ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npupojbl, B (GOPMUPOBAHWKM MBINUICHUS W  KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMHUYCCKUN 3JIEMEHT, aToMm, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
DJIEKTPOJIUTHYECKOU AMCCOLMAlMH, nepuoauueckur 3akoH [[. M. Menpneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMHOJIb30BATh COOTBETCTBYIOLIUE MOHATUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUECKOT0 3aKoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

cOPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »3JeMeHTOB 14 mnepuonoB Ilepuonnueckoil cucteMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
110 nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMUYECKUX 31eMeHTOB [I. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIu, y4acTHIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



C(OPMUPOBAHHOCT, YMEHUH MPOBOJAUTH PEAKIMH, TMOATBEPKIAIOIIE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIHUIA MOCPEACTBOM COCTABJIECHHS 3JEKTPOHHOro OajiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHUE MPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHHS C HCHOJb30BaHHEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHs] MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBITOJIHEHUIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuw,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKH
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XHMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOpPMHUPOBAHHOCTh ~ YMEHHWH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpPaHEHHUsI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOIHON Cpelbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiins mis 3amucy XUMHYEeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA3OBATEILHBIC
padoTbI padoThbI pecypeb
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus BUBJIMOTEKA LIOK
1.1 CTPOEHUS OPTaHNYECKUX COeTUHEHUN A 3 hitps://mouypoxku.pdy
' MPB P ' [JIOBAJI-JIAB
- DyniIeposa https://globallab.ru/
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
BUBJIMOTEKA IHOK
https://monypoku.pd/
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2 TJIOBATLJIAE
https://globallab.ru/
BUBJIMOTEKA IHOK
29 Henpenenbable yrieBogopoabl: ajlKeHBbI, 6 1 https://mMouypoku.pd/
' aJIKaJIuEeHbl, aJTKUHEI T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1LIOK
https://monypoku.pd/
2.3 ApomaTudeckue yrieBogopoabl 2 IOEAJIJIAE
https://globallab.ru/
BUBJIMOTEKA ITOK
24 [IpupoaHbIe UICTOYHUKH YTIEBOJOPOIOB U 3 1 https://Monypoku.pd/
' ux nepepadoTka T'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazneny 13

Pa3nen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust

26


https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/
https://моиуроки.рф/
https://globallab.ru/

BUBJIMOTEKA IHOK
https://Monypoku.pd/
3.1 Cruptel. denon 3 IOEAJIJIAL
https://globallab.ru/
BUBJIMOTEKA 1HOK
32 Anbneruasl. KapOoHOBBIE KHCIIOTHI. 7 https://Mounypoku.pd/
' CrnoxxHbie AUPBI I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1LHOK
https://Mmonypoxu.pd/
3.3 YrieBoasl 3 JIOBAJLJIAE
https://globallab.ru/
Htoro no pazneny 13
Pa3znea 4. A3oTconepkamye OpraHudecKkue coe{uHeHust
BUBJIMOTEKA IHOK
https://Mmonypoxu.pd/
4.1 AmuHLl. AMHHOKHCIIOTEL. benku 3 TTIOBAJLIIAB
https://globallab.ru/
Hroro no pazneny 3
Pa3pnen S. BeicokoMoJIeKy I pHBIE COeUHEHUA
BUBJIMOTEKA IHOK
https://monypoku.pd/
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 TJIOBATLJIAE
https://globallab.ru/
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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https://моиуроки.рф/
https://globallab.ru/
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoubnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuonuueckuil 3aKoH bUBJIMOTEKA TIOK
https://mMonypoku.pd/
1.1 u [lepuoanueckas cucteMa XUMHUYECKHX 3 [JIOBAJI-JIAE
snemeHTOB /1. . Menaeneena https://globallab.ru/
BUBJIMOTEKA IHOK
19 Crtpoenue BeniectBa. MHOrooopasue 4 https://mMonypoku.pd/
: —— TJIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://mMonypoku.pd/
1.3 XUMHYECKUE PEAKIIUU 6 1 1 F?IO]ISW A?_IJDI AK];I peb
https://globallab.ru/
Hroro 1o pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
BUBJIMOTEKA 1HOK
https://monypoxu.pd/
2.1 Mertasisl 6 1 F?IO]ISW AJP?_/% :]? b
https://globallab.ru/
BUBJIMOTEKA 1HOK
https://monypoxu.pd/
2.2 Hemeranibl 9 1 1 F?IO]?A;YJDI:E -
https://globallab.ru/
2.3 CBs13b HCOPTAaHMYECKUX M OPTAHHYECKUX 2 BIBJIMOTEKA HOK

https://monypoxu.pd/
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BCIICCTB

I'JIOBAJI-JIAB
https://globallab.ru/

Htoro no pazneny 17
Pasznen 3. Xumus 1 :KU3HL
BUBJIMOTEKA IHOK
https://Monypoxu.pd/
3.1 XuMUsl ¥ 5KU3Hb 4 [ TIOBAJI-TIAE
https://globallab.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBo 4acos DJIeKTPOHHbIE
Hara undgpoBbie
Nen/m - Tema ypoka Bcero Kontpoabueie  Ipaxtiieckue u3ydyeHusi oOpa3oBaTesIbHbIE
padoThbI padoTbI pecype
04.09.2026 | BUBJIMOTEKA LIOK
1 [Ipeamer opranu4ecKor XUMHH, €€ 1 https://mMounypoku.pd/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE ['JIOBAJI-JIAB
https://globallab.ru/
Teopus cTpoeHUsE OPraHuYECKUX 11.09.2026 | BUBLJIMOTEKA LIOK
2 coenqnuennii A. M. byrieposa, eé 1 https://MoMypOKHL.pA/
- Vi DYTIIEposBa, [JIOBAJI-JIAB
OCHOBHDIC IONOKCHUA https://globallab.ru/
[IpencraBienue o KiIaccuPUKAITUN 18.09.2026 BUBJIMOTEKA LIOK
3 OpraHn4ecKux BemecTs. Homenkiarypa 1 https://monypoxu.pd/
(cucTemaruyeckasi) U TPUBHUAIbHbIE I'/IOBAJI-JIAB
Ha3BaHUs OPTaHUYECKUX BEIECTB https://globallab.ru/
25.09.2026 = BUBJIMOTEKA IIOK
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 https://monypoxu.pd/
TOMOJIOTUYECKUH AL I'JIOBAJI-JIAB
https://globallab.ru/
02.10.2026 | BUBJIMOTEKA IIOK
5 MeraH u 3TaH — npocTenIne 1 https://Mounypoku.pd/
IIPEICTAaBUTENN aJIKAHOB I'JIOBAJI-JIAB
https://globallab.ru/
16.10.2026 BUBJIMOTEKA ITOK
. . https://Monypoxu.pd/
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1 JIOBAJL-JIAB
https://globallab.ru/
DTUJIEH U TIPONUIIEH — MpOCTeMIne 23.10.2026  BUBJIMOTEKA HOK
7 P p 1 https://mMounypoku.pdy/
IIPECTaBUTENN ATTKEHOB [ TIOBAJL-JIAE
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30.10.2026 BUBJIMOTEKA IHOK
8 [Ipaktrueckas padora Ne 1. «[Tonyuenue https://mMouypoku.pd/
JTUJICHA U U3YYECHHUE €0 CBOUCTBY I'JIOBAJI-JIAB
https://globallab.ru/
Auskazuensl. Byraguen-1,3 n 06.11.2026 A BUBJIMOTEKA IIOK
9 MetunoyraaueH-1,3. Ilonyyenue AUPS:/(MORYPOIH.PG!
T ['JIOBAJI-JIAB
CHUHTCTHUYCCKOI'O KaydyKa U pC3UHLL httpS//qloba“abru/
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 13.11.2026  BUBJIMOTEKA HOK
10 TOMOJIOTUYECKUH PSAll. ALIETHUIEH — hitps://mouypoxu.p/
N ' ['JIOBAJI-JIAB
IIPOCTEUILNI NTPEACTAaBUTEIb AIIKUHOB https://globallab.ru/
27.11.2026 A BUBJIMOTEKA ILIOK
11 Bbruncinenus no ypaBHEHUIO XUMHUYECKOM https://mMounypoxu.pd/
peakunu I'JIOBAJI-JIAB
https://globallab.ru/
04.12.2026 BUBJIMOTEKA LIOK
12 ApeHsl: 6eH301 U TOIyoJ. TOKCUYHOCTh https://mMonypoku.pd/
apeHoB I'JIOBAJI-JIAB
https://globallab.ru/
11.12.2026 BUBJIMOTEKA LIOK
13 ['enernueckas cBsI3b yrieBOIOPOJIOB, https://mMonypoku.pd/
NpUHaIEKAIINX K pa3JIMYHBIM KJlaccaM I'/IOBAJI-JIAB
https://globallab.ru/
IIpupoaHbIE HCTOYHUKH YIIJIEBOJOPOIOB: 18.12.2026 BUBJIMOTEKA HOK
14 MPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIE hitps: /MOUYpOKI. pef
R ['JIOBAJI-JIAB
rassl, He)Th ¥ MMPOAYKTHI €€ nepepaboTKu https://globallab.ru/
25.12.2026  BUBJIMOTEKA LIOK
15 KonTtposabnas pa6ora 3a 2 Tpumectp https://Monypoku.pd/
1o pasjaeiy «YrjaeBoaopoabh» ['JIOBAJI-JIAB
https://globallab.ru/
16 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 15.01.2027 E?pigﬁggiﬁnﬁgf
METaHOJI U 3TaHo1. BomopoaHas cBs3b I TIOBAJL-JIAE
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22.01.2027 A BUBJIMOTEKA IIOK
17 MHOroaToMHbI€ CIIUPTHI: STUIICHTIUKOJIb U https://mMonypoku.pd/
TIIALEpUH I'JIOBAJI-JIAB
https://globallab.ru/
29.01.2027 BUBJIMOTEKA IHOK
18 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U https://mMounypoku.pd/
XMMHYECKHE CBOMCTBA, MPUMEHEHUE I'JIOBAJI-JIAB
https://globallab.ru/
05.02.2027 BUBJIMOTEKA LIOK
19 Anpaerunsl: GopMambaCTU 1 https://Mounypoxu.pd/
areTanbaerug. AneTton I'JIOBAJI-JIAB
https://globallab.ru/
12.02.2027 BUBJIMOTEKA LIOK
20 OIHOOCHOBHBIE TIPEICTbHBIC KAPOOHOBHIE https://Monypoxu.pd/
KHUCJIOTBI: MypaBbUHAs U YKCYCHAs I'JIOBAJI-JIAB
https://globallab.ru/
19.02.2027 BUBJIMOTEKA IIOK
21 ITpakTrnyeckas padora Ne 2. «CBoiicTBa https://Monypoku.pd/
pacTBOpa YKCYCHOUM KHUCIIOTBI» I'JIOBAJI-JIAB
https://globallab.ru/
CreapuHOBas U OJICMHOBAs KUCIOTHI, KaK 05.03.2027 | BULJIMOTERA HOK
22 MPECTaBUTENN BBICIIMX KapOOHOBBIX huips: ottypokit.pa?
I'JIOBAJI-JIAB
Kacqor https://globallab.ru/
12.03.2027 | BUBJIMOTEKA LHOK
23 MBpb11a Kak cOJIM BBICIIUX KapOOHOBBIX https://Mounypoku.pd/
KHCJIOT, UX MOIOIIee JieliCTBIE I'JIOBAJI-JIAB
https://globallab.ru/
CrnosxHble 3(hUpbI KaK MPOU3BOIHBIE 19.03.2027 | BUBJIMOTEKA LIOK
24 KapOOHOBBIX KUCIOT. ' HAPOIIN3 CIIOKHBIX hitps://MOMYpOKI. pef
) ['JIOBAJI-JIAB
d¢upos https:/globallab.ru/
o5 Kupsl: rusiponn3, npuMeHEeHUE, 26.03.2027 E?pigﬁggiﬁn%gf
OuoJIOrnYecKas poJib KHUPOB [JIOBAJLJTIAE
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YTIeBoabl: COCTaB, KiacCH(PUKAIus. 02.04.2027 | BUBJIMOTEKA TIOK
26 Bakneiimme npeacTaBuTENM: TIOK03a 1 https://MouypOKH.pA/
’ ['JIOBAJI-JIAB
bpyxrosa, caxaposa https://globallab.ru/
09.04.2027 BUBJIMOTEKA LIOK
97 Kpaxman u nemnono3a Kak nNpupogHbie 1 https://mMonypoku.pd/
IIOJIUMEPHI I'JIOBAJI-JIAB
https://globallab.ru/
KounrpoJsbHasi padora mo pasjeiy 23.04.2027 BUBJIMUOTEKA LIOK
o8 «Kucnopoacoaep:kamue opraHu4eckue 1 https://Mounypoku.pd/
coeuHeHus»/ Beepoceniickas I'JIOBAJI-JIAB
NMPOBEpPOYHAas paﬁOTa https://globallab.ru/
OO0mas xapakTepucTUKA 30.04.2027  BUBJIMOTEKA 1IOK
29 a30TCOoAePKAUX OPraHUYECKHX 1 https://monypoxu.pd/
coenqunHeHuii / Becepoccuiickasn I''IOBAJI-JIAB
npoBepoyHasi pabora https://globallab.ru/
07.05.2027 BUBJIMOTEKA LIOK
https://monypoku.pd/
30 AMUHBI: METWJIAMUH U aHWJINH 1 CITOBAJL-JIAE
https://globallab.ru/
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE 14.05.2027
OpraHNYeCKHUE COCTUHEHUS, UX BUBJIMOTEKA LOK
sl ouonornueckoe 3HaueHue. [lenruasl. benkn 1 https://momypoKu.pd/
32 ) ) ['JIOBAJI-JIAB
KakK MPHUPOJHBIE BBICOKOMOJIEKYJIIPHBIE https://globallab.ru/
COEMHEHHUS
21.05.2027 | BUBJIMOTEKA IHOK
33 OCHOBHBIE TTOHATUSA XUMUHU 1 https://Monypoxu.pd/
34 BBICOKOMOJIEKYJIIPHBIX COE€UHEHUN I'JIOBAJI-JIAB
https://globallab.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Kontpoapupie  Ipakruteckue fI[Sy‘leHI/IH :)Iﬁl()l;gonaTeﬂbﬂme
padoThI padoThI pecypeb
04.09.2026 = BUBJIMOTEKA IHOK
1 XUMHUYECKUHN AIEeMEHT. ATOM. 1 https://mMounypoku.pd/
DnexTpoHHask KOHPUTYpalKs aTOMOB I'JIOBAJI-JIAB
https://globallab.ru/
[Tepuonuueckuii 3aKOH U 11.09.2026
[Tepuoanueckas cucremMa XMUMHYECKUX BUBJIMOTEKA LOK
2 snemenTtoB JI. 1. Menzeneena, ux cBsI3b 1 https://momypok. pdy/
o N ’ I'JIOBAJI-JIAB
C COBPEMEHHOMW TEOPUEN CTPOCHUS hitps://globallab.ru/
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB 18.09.2026
XAMHUYECKHX IIEMEHTOB U UX BUBJIMOTEKA LIOK
3 COEAMHEHMH 10 IpymnaM U NepUoIam. 1 https://monypoxu.pd/
3HavYeHHE MePUOJUIECKOTO 3aKOHA U I'JIOBAJI-JIAB
CHCTEMBI XMMHUYECKHX d1ieMeHToB JI. 1. https://globallab.ru/
MenpeneeBa B pa3BUTHU HAYKU
Crpoenue BeniecTBa. XuMHUUYECKast 25.09.2026 BUBJIMOTEKA IIOK
4 CBSI3b, €€ BUAbI, MEXaHU3MBI 1 https://Monypoku.pd/
00pa30BaHMs KOBAJIGHTHOM CBS3H. I'JIOBAJI-JIAB
BomopopaHas cBs3b https://globallab.ru/
BanenTHOCTS. 02.10.2026 A BUBJIMOTEKA 1IOK
5 OneKTpooTpuIaTeNbHOCTh. CTENeHb 1 https://monypoku.pdy/
OKHcieHus. BemecTsa MONIEKYJISIpHOTO U I''IOBAJI-JIAB
HEMOJICKYJSIPHOTO CTPOCHUS https://globallab.ru/
[ToHsITHE O AUCTIEPCHBIX CUCTEMAX. 16.10.2026 = BULJIMOTEKA HOK
6 HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI. 1 hitps://momypoxi.pd/
I'JIOBAJI-JIAB
MaccoBas 10151 BEILIECTBA B pacTBOPE https://globallab.ru/
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Kinaccudukamnus 1 HOMEHKIaTypa 23.10.2026 BUBJIMOTEKA I1IOK
v HEOPraHUYECKUX COCAVHECHUM. https://mMonypokn.pd/
I'eHeTHyeckas CBA3b HEOPraHUIECKHX ['JIOBAJI-JIAB
BEIIECTB, Pa3JINYHbBIX KJIACCOB https://globallab.ru/
Knaccnq)mcanml XUMHYECKHUX PEAKIUH B 30.10.2026
HEOPraHWYeCKOM U OpraHuYeCKON BUBJIMOTEKA ITOK
8 XUMHHU. 3aKOH COXPAHEHMSI MaCChI https://mMounypokn.pd/
BEIIIECTB; 3aKOH COXPaHEHUS U I'JIOBAJI-JIAB
[PEBPAIIECHHs SHEPTUH [P XUMHUYECKUX https://globallab.ru/
peaKkusx
06.11.2026 A BUBJIMOTEKA 1IOK
9 Ckopoctb peakiuu. O6paTuMele https://mMouypoku.pd/
peakuuu. XMMU4YECKOE PABHOBECHE I'JIOBAJI-JIAB
https://globallab.ru/
[IpakTuueckas padota Ne 1. «Bnusiaue 13.11.2026  BUBIMOTEKA LOK
https://Monypoku.pd/
10 pasIUYHBIX (PAKTOPOB HA CKOPOCTh [JIOBAJIJIAR
XMMH1€ECKON peaKinm» https://globallab.ru/
DNEeKTPONMTHYECKAs TUCCOLIUAIIHS. 27.11.2026 KA K
[lonsiTHE O BOIOPOJIHOM MOKA3aTesne BUBJIMOTEKA O
https://monypoku.pd/
11 (pH) pactBopa. Peakiuu noHHOTO [JIOBAJIJIAE
oOMeHa. FI/II[pO.TH/I3 OpPraHnvCCKuX U httDS//QIOba“aer/
HEOPraHUYECKHUX BEIIECTB
OKHUCIIUTEIHLHO-BOCCTAHOBUTEILHEIE 04.12.2026  BMBJIMOTEKA LIOK
https://monypoxu.pd/
12 peakuuu. [lonarue o0 amexkTponuse JIOBAJL-JIAB
paciiiaBoB 1 PaCTBOPOB coJien httpS//qloba”abru/
KonTtpoabHas pa6ora 3a 2 Tpumectp 11.12.2026  BUBJMOTEKA HOK
https://monypoku.pd/
13 no pasaeny «Teopernyeckue 0CHOBBI TTIOBAJTIJIAR
XumMum» https://globallab.ru/
MeTaibl, HX MONOKEHHE B 18.12.2026 = BUBJIMOTEKA IHOK
14 Ilepnoaudueckoil cucTeMe XUMUYECKUX hitps://momypoKu.pd/
P [JIOBAJI-JIAB

anemeHToB /1. I. Menaeneena u

https://globallab.ru/
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0COOEHHOCTH CTpoeHus aroMoB. O01mue
(bu3nUecKre CBOMCTBA METAINIOB

CILIABEl METAILIOR. 25.12.2026 BUBJIMOTEKA IIOK
15 DNEKTPOXUMHUYECKUI Pl HAPSHKCHUIA https://momypox.p¢/
I'JIOBAJI-JIAB
MCTaJLToB https://globallab.ru/
XUMHUYECKHE CBOMCTBA BaXKHEHIITNX 15.01.2027  BUBJIMOTEKA LIOK
16 METaJIOB (HATPHIA, KalTui, KaJIbIIUN https://monypox.p¢/
N " ’ - I'JIOBAJI-JIAB
Mar"uii, aTFOMUHHI) U UX COeTMHEHUN https://globallab.ru/
22.01.2027 BUBJIMOTEKA IIOK
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIU U https://monypoxu.pd/
UX COCIUHEHMI I'JIOBAJI-JIAB
https://globallab.ru/
29.01.2027 | BUBJIMOTEKA LIOK
18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKeJle3a U https://Mouypoku.pd/
UX COCTUHEHMI I'JIOBAJI-JIAB
https://globallab.ru/
[IpakTuueckas padbora Ne 2. "Pemienue 05.02.2027 | BMBJIMOTEKA LIOK
19 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME hitps://MOUYDOKH. pf
" I'JIOBAJI-JIAB
«Merabry https://globallab.ru/
Hemeramisl, ux monoxeHue B 12.02.2027  BUBJIMOTEKA 110K
20 IIepuonnueckol cucTeMe XUMUYECKHUX https://Mounypoku.pd/
anemenToB 1. Y. Menjeneesa u I'JIOBAJI-JIAB
0COOEHHOCTH CTPOSHHSI aTOMOB https://globallab.ru/
®u3nYeCKre CBOKMCTBA HEMETAIIIIOB. 19.02.2027 | BMBJIMOTEKA HOK
https://Monypoxu.pd/
21 AnnoTpomnusi HeMeTaJlIoB (Ha mpuMmepe TJTOBAJIJIAR
KHCJIOpo/ia, cepbl, hocdopa u yriepoia) hitps://aloballab.ru/
05.03.2027 | BUBJIMOTEKA 1IOK
22 XHUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPbI https://monypoku.pd/
U UX COCIMHEHUI I'JIOBAJI-JIAB
https://globallab.ru/
23 XUMHYECKHE CBOMCTBA a30Ta, hocdopa 12.03.2027 BUBJIMOTEKA IIOK
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U UX COCOUHEHUN

https://monypoxu.pd/

I'JIOBAJI-JIAB
https://globallab.ru/
19.03.2027 BUBJIMOTEKA LHOK
24 XUMHUYECKHE CBOMCTBA YIJIEPOa, https://Monypoku.pd/
KPEMHUS U UX COCTUHEHUHN I'JIOBAJI-JIAB
https://globallab.ru/
26.03.2027 | BUBJIMOTEKA 11OK
o5 [IpuMeHeHne Ba)KHEUILINX HEMETAIJIOB U https://mouypoku.pd/
HUX COCIMHCHUMN I'JIOBAJI-JIAB
https://globallab.ru/
O06o001eHre U cUCTEMAaTHU3alns] 3HAHUI 02.04.2027 | BUBJIMOTEKA 1IOK
26 mo Teme «Hemerammer». Beraucienus mo https://momypoxu.pd/
YPaBHEHUSIM XUMUYECKHUX PEaKLUUi U I''IOBAJI-JIAB
TEPMOXUMHUYECKUE PACUETHI https://globallab.ru/
[Ipaktuueckas padota Ne 3. «Pemenue 09.04.2027  BUBJIMOTEKA LIOK
27 DKCIIEPUMEHTAJIBHBIX 3a11a4 10 TEME hitps://mouypoxu.p/
"Hemeramasr"y» FHOFAH_HAE
https://globallab.ru/
KonTpoJsbHnasi pabéora mo remam 23.04.2027 | BMBJIMOTEKA HOK
28 «MeTtamab» 1 «Hemera/ab» https://momypoKnu.pd/
I'JIOBAJI-JIAB
I'onoBasi koHTpOILHASA paboTa https://globallab.ru/
Heopranunueckue u oprannyeckue 30.04.2027
kuciotel. Heoprannueckue u
OpraHMYeCcKHe OCHOBaHUS. AMQOTEepHBIS BUBJINOTEKA LIOK
29 HEOpraHUYECKHEe U OPTaHuYEeCKue hitps://momypoxi.pd/
I'JIOBAJI-JIAB
coenuHeHus. ['eHeTHyeckast CBsI3b htps://globallab.ru/
HEOPTaHWYECKUX U OPTAaHUYECKUX
BEILIECTB
Poib xuMun B 00ecrieueHUH 07.05.2027 BUBJIMOTEKA 110K
30 AKOJIOTUYECKOM, SJHEPTreTUIECKON U https://monypoxu.pd/
MUILEBOM 6€30M1aCHOCTH, Pa3BUTUU I'JIOBAJI-JIAB

MEINIAHEI

https://globallab.ru/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KITACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 00pa3oBaHus

Teopernueckre OCHOBbI OPraHU4eCKOW XUMHUHU

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISAIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
AUYHOCTH, €€ (YHKIMOHANBHOM T'PAMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs NPAaKTHUYECKUX 3aJady U OSKOJIOTHYeCKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

Bnanenue cucremMoil XUMHUYECKMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIAraroIme MMOHSATHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIN CKEJeT,
(byHKIIMOHATLHAS rpynna, panukan, U30MeEpHs, HU30MEPBHI,
TOMOJIOTUYECKHI psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHCIOPOA- U
a30TCO/ICpXKAIINE COCAMHEHUs], OMOJIOTUYECKH AaKTHUBHBIC BEIIECTBA
(yrnmeBompl, KUpBI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpoeHusi opraHumdeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYCCKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJIYYECHHHM U O€30IMacHOM
WCMOJIb30BAHUM BAXXHEHILHUX HEOPraHUYECKUX W  OpPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YeIOBeKa

13

1.4

ChopMUpOBaHHOCTb YMEHHUH BBIABIATH XapaKTE€PHbIE MPHU3HAKH
MOHATUM,  yCTAaHABIMBATH WX  B3aMMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U
MIPEBPAIICHUI OPraHUYECKUX COCUHEHNN

c(hOpMUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XUMHUUYECKYIO CHMBOJIHUKY
JUISL COCTaBIIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHYECKHUX PEaKI[fil, U3TOTaBIUBATh MOJEIN MOJIEKYJ OPraHUYECKUX
BCIICCTB JIsI WJLUIIOCTPAIMU HMX XUMHUYCCKOro W MPOCTPAHCTBEHHOI'O
CTpOCHHS

1.5

CdopmupoBaHHOCTh ~ YMEHHMH  yCTaHaBIMBaThb  MPUHAJIEKHOCTh
M3YYEHHBIX OPraHWYeCKHX BEIIECTB MO HMX COCTaBy M CTPOCHHIO K
ompenenéHHOMy Kiaccy (TpyIme) COeIMHEHHWH (yriieBOIOPOMIbI,
KHCIIOPO W a30TCOJAEPIKAIIUE COSAMHEHUS, BBICOKOMOIEKYIISPHBIC
COCNUHEHMS), JaBaTh WM  HAa3BaHHS 10  CHUCTEMaTHYECKOH

nomenkiarype (IUPAC)

1.5

1.6

ChopMupoBaHHOCTb YMEHUS OMNPEAETATh BUABI XMMUYECKOH CBS3H B
OpPraHMYECKUX COECAMHEHUSX (OJMHApHBIE U KPaTHbIE)

ChopMupoBaHHOCTh yMEHHS NPUMEHATH: TIOJOKEHUS  TEOpUu
CTpoeHusi opranudeckux BemiectB A.M. BbytnepoBa 11t oObscHEHHS
3aBUCUMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUsI MAaCChl BELIECTB




YrieBoaopobl. Kucnopoaconepxariue u a30TCoJIepKalre
OPFaHI/I‘IGCKI/Ie COCINUHCHUSL. BI:ICOKOMOJICKy.]ISIpHBIC COCONHCHUA

2.1

ChopmupoBaHHOCTE yMEHUW TPUBOAWTH TPUBHAILHBIC Ha3BaHUS
OTJICIIBHBIX OPraHMYECKHX BEIIEeCTB (ITHJICH, NPOIWICH, alleTUJICH,
STWICHIJIMKOJb, TIHIEPUH, (QeHon, Qopmanbaerun, ameraibIeTui,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAas KHUCIIOTa,
CTCapuHOBAs KHUCJIOTa, TJIFOKO3a, (PYKTO3a, Kpaxmal, IIeJUII0I03a,
TJTAIIVH)

2.2

ChopMUPOBAaHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOECHUE,
¢dusnyeckne M XHUMHYCCKHE CBOWCTBA THUIUYHBIX IPEICTaBUTEICH
pasIMYHBIX KJIACCOB OPraHUYECKHUX BEIICCTB (METaH, 3TaH, J3THUJIEH,
MpPONWJICH, aneTwieH, OyramueH-1,3, wmermnOyramuen-1,3, Oenzodn,
METAHOJI, TAHOJI, YTHJCHIJIMKOIb, TIIMICPUH, (EHOJ, aleTaabIer /I,
MypaBbHHAs M YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMal, IeJUTHJI03a,
AMHUHOYKCYCHasi KHCJI0Ta)

2.3

2.4

ChopMupoBaHHOCTb YMEHHS WIUTIOCTPUPOBATh TEHETUYECKYIO CBSA3b
MEXIy  TUOUYHBIMHA  TPEACTABUTEIIIMH  Pa3IMYHBIX  KJIacCOB
OPraHMYECKUX BEIIECTB YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUECKHX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpPMYII
CdhopMupoBaHHOCTD yYMEHUs XapaKTepu30BaTh UCTOYHUKH
YTJIEBOJAOPOIHOTO CHIPbs (HEQTh, MPUPOIHBIN Ta3, yrojb), CHOCOOBI HX
nepepaboTKH U MIPAKTUYECKOE MPUMEHEHHUE MTPOIYKTOB MEPEPAOOTKH

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

CdopmupoBaHHOCT YMEHUH BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX
METOAaX HAay4YHOT'O MO3HAHMSI, UCTIOIB3YEMBIX B XUMUU MPU U3YyUECHUU
BEUIECTB W XHMMHUYECKUX sABIEHUN (HAOIIOJEeHUE, HU3MEpEeHHe,
AKCTIEPUMEHT, MOJICIUPOBAHUE), WCII0Ih30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAaHUS I TPUHATHS pEHIeHMH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBI3aHHBIX C BEIIECTBAMH M X MTPUMEHEHHUEM

ChopMHUpOBAaHHOCT, YMEHUW COONIOAATH TMpaBUJa TOJIH30BAHUSA
XUMHUYECKON TOCynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKKe
ImpaBujia 06paHIeHI/I$I C BCIICCTBAMH B COOTBETCTBUU C MHCTPYKIUAMH
IO BBITIOJIHEHUIO JT1a00paTOPHBIX XUMHUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATh U BBITOIHATH XUMUYECKHH
AKCTIIEPUMEHT (TPEBpaIEHUsI OPTaHUYECKUX BEIIECTB MPU HArpEeBaHUH,
MOJTyYeHHE 3TUJIEHA U U3yYEHHE er0o CBOWCTB, KAUECTBEHHbBIE PEaKIIH
OpraHMYECKHUX BEILIECTB, JeHaTypalus OEJKOB MpU HarpeBaHHH,
LIBETHBIE pPEaKLUU OEJIKOB) B COOTBETCTBUU C MPABUIAMHU TEXHUKHU
0€30MacHOCTH TpU OOpalleHUH C BEIIECTBAMU U JIaDOPaTOPHBIM
000pyJI0BaHUEM; MPEICTABIATh pe3yabTaThI XUMHYECKOTO
JKCIlepUMeHTa B (opMe 3amucud ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB

3.4

CpopMHUpOBaHHOCTH YMEHUN MPOBOANTH BHIYMCICHUS IO XHMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA MCXOJAHOTO BEIIECTBA HIIU
MPOIYKTa PEAKITUH 10 W3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJIHOTO
W3 UCXOJHBIX BEIIECTB I MPOYKTOB PEAKIUH )

3.5

CdhopMupoBaHHOCTb YMEHUU KPUTHYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOIY4aeMyl0 M3 pa3HbIX HCTOYHHMKOB
(cpencTBa MaccoBoit nuadopmaru, cetb IHTEpHET U ipyrue)




3.6

ChopMHUpOBAaHHOCT, yMEHHH COOJIOATh TMpaBUja IKOJOTHYECKH
1eJ1eco00pa3HOro MOBENEHUS B OBITY W TPYHOBOW NEATEIHLHOCTH B
LEeSIX COXPAaHEHUS CBOErO 3J0POBbS M OKpYXKAloIIed IpUpPOAHOMN
Cpeabl, OCO3HAaBaTh OMACHOCTH BO3JCHCTBUS HA JKHMBBIC OPTraHU3MBI
ornpeAenEéHHBIX OPraHUYEeCKUX BEIIECTB, MOHUMAas CMBICI MOKa3aTens
[IAK (upenenbHO AONYCTUMOM  KOHLEHTpAlUHM), IMOSCHATH Ha
npuMepax crnocoObl YMEHBIICHHUS U TMPEAOTBPALLEHUS UX BPEIHOrO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpasoBanusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMoil XMMHMYECKMX 3HAaHWW, KOTOPAas BKIIFOYAECT:
OCHOBOTIOJIATAIOIIME  TMOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIN AaTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHCJIEHUS, XUMHYECKAsl CBA3b, MOJb, MOJIApPHAs Macca, MOJISIPHbBIN
00BEM, KpUCTAIMYECKass pemérka, THIbI XUMHUYECKUX pEaKIui
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peaKMyd HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIMTAYECKAS. ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOpHUSl DIEKTPOIUTHUYECKON aucconuanuu, [lepuoguueckuii
3akoH [[.M. MeHnpeneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUICCKUE CBECHUS O CBOMCTBAX,
COCTaBe, MONYyYeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIHNX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON EATEeIHhHOCTH
YyeJIoBeKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MIOHATHSA IIPpU ONHMCAHUM CTPOEHUS MW CBOMCTB HEOPraHWYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBSA3b XUMUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMH METOJAaMH HAay4HOTO ITO3HAHUS BELIECTB U
XUMHUYECKUX sABJIEHUN (HaOmoaeHue, H3MEpEeHHue, SKCIEPUMEHT,
MOJIETUPOBAHUE)

14

1.5

ChopmupoBaHHOCTh YMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PaA3JIMYHOIO
cocTaBa, BHJl XHMHYECKOW  CBsi3W  (KOBaJeHTHAas,  HMOHHaf,
MeTaJUTH4ecKasi, BOJIOPOIHAsI) B COCIUHEHHIX, THI KPUCTALTHYECKON
pPEMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJEKYJspHas, MOHHAS,
METaJUTHIECKast)

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

C(I)OpMHpOBaHHOCTB YMCHUA KJ'IaCCI/I(bI/II_II/IpOBaTB XHUMHUYCCKUC




1.7

peaKIyy MO Pa3IMYHBIM MpPU3HAKaM (YUCITY M COCTaBY PearnpyroIix
BEIIECTB, TemIOBoMY d(h(}eKTy peakiuu, H3MEHEHHUIO0 CTereHel
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  Y4aCTHIO
KaTaJlnu3aTopa)

ChopMupoBaHHOCTh YMEHUH  COCTABIATH ypaBHEHUS  PEaKIui
Pa3JIMYHBIX THUIIOB, TMOJHBIE WU COKpAIICHHBIE YpPaBHEHUS pPEaKUUl
HMOHHOTO 00OMEHA, YUUTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIMH UAYT
J10 KOHIIa

1.8

1.9

1.10

ChopMUpOBaHHOCTh YMEHHUI TPOBOJIUTH PEAKIIUH, TOATBEPKIAIOIINE
Ka4yeCTBEHHBIN COCTaB Pa3IMIHBIX HCOPTaHNUYCCKUX BCIICCTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI, MPHCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIICCTB

ChopMupOBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX peakiuii MOCPEIICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKIuii

CpopMHUpOBAaHHOCT, yMEHUH OOBACHITH 3aBHCUMOCTh CKOPOCTH
XUMHUYECKON peakly OT Pa3jiNyHbIX (haKTOpPOB

1.11

2.1

CpopMUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpunnun Jle Hlatenbe)

OO6m1ast 1 HeOpraHU4YecKass XUMHS

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.1. MenneneeBa " JIEMOHCTPUPOBATH ero
CHUCTEMATU3HUPYIOLIYIO,  OOBSICHUTEIBHYID U  HPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucrembl xuMuueckux dneMmeHToB J[.MI. MeHnneneeBa, HCHoib3ys
MOHATUS  «S-, P-, O-3JEKTPOHHBIE OPOUTAINY, <«IHEPTETUYECCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAWHEHHMI MO MEpUoJaM W rpynmnam
[Tepuoanueckoit cucremsl XxuMuieckux 3neMeHToB .M. Menneneesa

2.3

2.4

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKAATh  CYIIECTBOBAHHE  TE€HETUYECKOM  CBA3M  MEXKAY
HEOPTaHWYECKMMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUit

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh
HEOPraHUYECKUX BELIECTB II0 MX COCTaBY K OIPEAEIEHHOMY KIaccCy
(rpymme) coenuHEHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAJJIbI,
OKCH/JIbl, OCHOBAHUSI, KUCIIOTHI, aM(pOTEpHbIE THPOKCHIbI, COIIH)

2.5

2.6

CchopMupoBaHHOCTh YMEHUH MCIIOIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
IUIE  coCTaBleHHsT (OpPMYJT BEIIECTB W ypPaBHEHHH XUMHUYECKUX
peakuumii, cucremMatnueckyto Homenknatypy (IUPAC) u tpuBuaibHbIe
Ha3BaHUSl OTJEIBHBIX HEOPraHWYECKUX BemecTB (yrapHblii Tas,
YIJIEKUCTIBIA Ta3, aMMHUaK, rameéHas H3BeCTb, HeraméHas H3BECTb,
MUTHEBAS COJIA, TUPUT U PYTHUE)

CdopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME




2.7

XUMHMYECKHE CBOMCTBA HEOPTAaHUYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
NOATBEPKAATh  CYLICCTBOBAHUE  I'CHETUYECKOM  CBA3U  MEXAY
HEOPraHU4YECKUMU BELIECTBAMHU c [IOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUAN

ChopMupoBaHHOCTh YMEHHI TJIAHUPOBATH M BBITIONHATH XUMUYECKUN
IKCIIEPUMEHT (PA3JIOKCHUE IEPOKCHAA BOJOpOJa B IIPHCYTCTBHH
KaTaJn3aTopa, OINPEAENICHHE CPEIbl PACTBOPOB BEUIECTB C ITOMOIIBIO
YHHBEPCAIHOTO HHJIUKATOPA, BIUSHUE Ppa3UYHBIX (HaKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEakUuW, peaklud HOHHOr0 OOMEHa,
KaueCTBEHHBIC PEaKLUH Ha CyiIb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHMUs, PCHICHHUC JSKCICPUMCHTAJIBHBIX 3aJad IO TEMaM
«Mertamns» U «HeMmerauibl») B COOTBETCTBUH C NPaBHIAMH TEXHHKU
0€30MaCHOCTH TpH OOpaIIeHWH C BEIIeCTBAMH M JIAOOPAaTOPHBIM
000pyI0BaHUEM; HPE/ICTABIAT pe3yJabTaThI XHMHYECKOTO
JKCTIepuMeHTa B (OpME 3allUCH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpPMYIMPOBATh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB

2.8

2.9

ChopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiia IOJTb30BAHUS
XUMHUYECKOM TOCYI0M W J1abopaTopHBIM OOOpYAOBaHUEM, a TaKkKe
mpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
IO BBITTOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKkTepPU30BaTh XUMHYECKHE
MIPOLIECCHI, JISKAILIUE B OCHOBE MPOMBIIIEHHOTO TMOTYyYEHUS! CEpPHOMN
KHCJIOTBI, aMMHaKa, a TaKkke C(POPMUPOBAHHOCTH IPEACTaBICHUI 00
OOIIMX HAy4YHBIX MPHUHIMIAX M  DKOJOTMYECKHX  MpolieMax
XUMHUYECKOI0 IIPOU3BOJICTBA

XUMHUS U KU3Hb. PacyéThl

3.1

3.2

3.3

CdopmupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBISIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIM XUMUU B [O3HAHUU
SBIIGHUWA TPHUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelieHusl NPaKTUYEeCKUX 3ajjad U SKOJIOTMYECKHM OOOCHOBAHHOTO
OTHOIIECHHUS K CBOEMY 3/I0POBbIO U IIPUPOJHON cpesie

CdopmupoBaHHOCTH yMEHUN KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIio, MOIy4aeMyl0 U3 Ppa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCTh, yMEHUW COOJIIOAATh TIPABWJIA DKOJIOTHYECKH
11eJ1ec000pa3HOro TMOBEEHUS B OBITY M TPYIOBOM JAEATENbHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYKAKOULIEH NPUPOIHON
Cpelsl

3.4

3.5

Oco3HaBaThb OMACHOCTh BO3JIEUCTBHS HA JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHMMas cMbIch nokazarens [1/IK, moscHsaTh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKa

ChopmupoBaHHOCTE  yYMEHUH MIPOBONTH BBIYHCIICHUS c
WCTIOJIb30BAHNEM TIOHSTHS «MAaccoBasi JIOJSl BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIICHWA Ta30B MPH XUMHUYECKUX PEAKIUSAX, MAacChl
BEIIECTBA WM 00bEMa Ta30B 10 W3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WiId 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
TEMI0BOTO d(PeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl




BEIIECTB, IPEBPALLEHUS M COXPAaHEHUS SHEPTHU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

[Ipenmer opranuuyeckoil Xumuu: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAUCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OPraHUYECKUX
coequHenniit A.M. bytnepoBa, €€ 0OCHOBHbBIE MMOJIOKEHUS

1.2

CrtpykrypHble (OpMyJIbl OpraHMYeCKHX BellecTB. ['omMonorus, wu3oMepus.
Xumuueckasi CBsI3b B OPraHMYECKUX COCAUHEHUSX — OJMHAPHBIE U KpaTHbBIC
cBsi3u. [Ipencrasienue o kiaccuuKauy OpraHuvuecKUX BEIIeCTB

1.3

2.1

HomeHnknarypa opraHMyeckux COEAMHEHHMH (cHCTeMaTudeckas) U TpUBUAJIbHBIC
Ha3BaHMsI BAKHEHIIMX IPEJCTaBUTENEH KIAaCCOB OPraHMUYECKUX BEILIECTB
VYri1eBo10pOabI

AJKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTHUECKUH psiA. MeTaH u 3TaH — npocreiime
MPEJCTaBUTENIN AIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu
3aMeIleHUs U TOPEHHUs), HaX0XKJICHUE B IPUPOAE, MOIyUYeHUE U IPUMEHEHNE

2.2

2.3

2.4

AJKeHBI: COCTaB U CTPOCHHE, NOMOJIOTMYECKHH psf. ODTWIEH M NIPONWIEH —
[IPOCTEHIINE MPEICTABUTENIN AJIKEHOB: (DU3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu THJIPUPOBAHUS, TaJlOTCHUPOBAHUSA, THApaTallud, OKHUCICHHUS U
MIOJINMEPU3ALIUH ), IOJyUYEHUE U IPUMEHEHHE

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: crpoeHue, BaxHelue
XMMHYECKHEe CBOMCTBa (peakuus noaumepusanuu). IlogydyeHne cMHTETHUECKOTO
Kay4yKa U pe3UHbI

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psil. AUETHIIEH —
NPOCTEHIIMK TMpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUe U
XMMHUYECKHUE CBOWCTBA (peakluu TUAPUPOBaHNs, FaJIOT€HUPOBAHUS, THIpaTalluH,
TOpPEHMSI), OJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE U XHMUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMsI 1 HUTPOBAHUS), OIy4YeHUE U npuMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3Myeckue M XUMHYECKHME CBOMCTBAa  (peakuuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUSA), MOJyYEHHE M TNpUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHdeckas CBS3b MEXIY YIVIEBOJAOPOJAMH, MPUHAIEKAIIUMU K
pa3IMYHbIM KJIaccaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil a3 u monyTHeIE HeTIHBIE
ra3el. Hedtp u e€ mpoucxoxnenne. Criocodsl nmepepaboTKu HEPTH: MeperoHka,
KPEeKUHT (TepMUYECKH, KaTamuTU4eckuii), muponu3. [IpoaykTel mepepaboTKu
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yronb u
MIPOJYKTHI €T0 MepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKuUC COCANHCHUA

3.1

Hpe,Z[CJ'IBHBIe OIHOATOMHBIC CIIMPTHI. MertaHoI U 3TaHOII: CTPOCHUC, (1)I/I3I/IHCCKI/IC
n XHUMHUYCCKUEC CBOMCTBa (peaKI_[I/II/I C AKTUBHBIMU METaljlaMu,
raJIorcHOBOJOpOaAaMH, FOpCHI/Ie), MMPUMCHCHUC. BO,Z[OpOI(HLIC CBiA3U MCKIAY
MOJICKYJIaMH CITMPTOB. HeﬁCTBI/Ie MCTAaHOJIa U 3TaHOJIa Ha OpraHu3M YCJIOBCKaA.
MHoroatoMHbIe CIIMPTHIL. OTUIICHTIINKOIb U NIMOCPUH: CTPOCHUC, (I)I/ISI/I‘-ICCKI/IG u
XHUMHUYCCKUC CBOMCTBaA (BSaHMOHGﬁCTBHe co OICJI0OYHBIMH METaJlJIaMH,
KauCCTBCHHAaA pPCAKIOUA HAa MHOI'OAaTOMHBIC CHI/IpTBI). I[CﬁCTBPIC Ha OpraHusm




YCIO0BCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJIICHITIUKOJIA

3.2

3.3

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@®eHo: CTpOEHHE MOJIEKYJbl, (U3MYEeCKHe U XUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

Anbreruasl ¥ KeToHbl. POpMaIbIeru, alueTaabAerHl: CTpOeHHe, GU3NIECKUe U
XMMUYECKHE CBOMCTBA (PEaKLUU OKUCIIEHUS U BOCCTAHOBIJIEHUS, KAYECTBEHHBIE
peaxkiuun), NoJy4eHue U IpUMEHEHUE

OnHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3NUecKue U XMMUYECKHe CBOMCTBA (CBOICTBa, o0IMe 11
Kjlacca KHUCJIOT, peakius OSTepuuKaluu), TI[OIyd4eHHe U [pPUMEHEHHE.
CreapuHoBas U OJEMHOBAsl KUCIOTHI KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX
KHUCIOT. MbljIa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIeHCTBHE

CrnoxHbie 3GUpbl Kak MPOU3BOJIHBIC KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue xupoB. bruonorudeckas posib
KHUPOB

VYrneBoabl: cocTaB, Kiaccuukanus yriaieBoaoB (MOHO-, AW- U TOJHCAXapHIIbI).
I'moko3a — mpocredmmii MOHOCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
(busnyecKre 1 XUMHUYECKHE CBOMCTBA (B3anMoelicTBue ¢ ruapokcumaom meau(ll),
OKHUCJICHHE aMMHayHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHuUE,
OpOXEHUE TJIIOKO3bI), HAXOXKJACHHE B NPHUPOJE, NMPUMEHEHHEe, OMoIorndecKas
ponb. DotocunTe3. PpyKTO3a KaK MU30MEP IIIIOKO3bl. KpaxMai u Hesmiono3a Kak
npupoHbie moauMepbl. CTpoeHHE Kpaxmalla W IeIUTI0JI03bl. DU3nyYecKue u
XUMHUYECKHUE CBOMCTBA Kpaxmasia (TUIPOJIn3, KaYeCTBEHHAs PEAKIIHS C HOIOM)

A3oTcoiepikale OpraHn4eckie CoeIMHEHUs

AMUHOKHUCIIOTEl Kak amM(OTepHble OpraHUYecKue coequHeHus. duznueckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpuMepe INIMIUHA). buojoruueckoe
3Ha4EeHHE aMMHOKHUCIOT. [lenTuasl

benkn xak MNpUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCIUHCHUA. HepBI/ILIHafl,
BTOpHUYHasA W TPCTHYHAA CTPYKTYypa OcnkoB. XUMHUECKHE CBOWMCTBA OCIIKOB:
THAPOJIN3, A€HATypalusd, KAYCCTBCHHBIC PCAKIIMKU Ha Oenku

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb OJUMEPU3ALINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEOUHEHHM —
MOJINMEPHU3aLUs U TIOJTMKOHIEHC A

OKCliepUMEHTAJIbHbIE METOIbl M3y4YeHHUS BEUIECTB M UX IpEeBpalleHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMACC,
KayuyKoB. [losyueHne CHHTETHYEeCKOro KaydyKa U Pe3uHBI

11 KIIACC

Kon
1

11

IIpoBepsieMblii JJIEMEHT COJlePKAHUS

TeopeTnyeckre OCHOBbI XUMUHU

XuUMUYeckuil 1eMeHT. AToM. SIapo aroma, U30TOIbI. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHH, IMOJAYPOBHU. ATOMHBIE OpOUTaiH, S-, P-, O-21eMEHTHI.
OcoOeHHOCTH pacrpe/esieHns 3JEKTPOHOB [0 OpOUTANSAM B aTOMax 3JIEMEHTOB
NEPBbIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX 31eMeHToB J[.1.
MenpeneeBa. CBs3p mnepuoanyeckoro 3akoHa M Ilepuonnueckoil cUCTEMBI




13

xuMHuueckux asieMeHToB J[.M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMepHOCTI/I U3MCHEHHUSA CBOMCTB XHUMHYECKUX DIECMEHTOB U
o0pa3yeMbIX MMH HIPOCTBIX U CJIOXHBIX BEUIECTB IO TpyIIaM U IepHoJaM.
3HavYeHHE MEPUOJUUECKOTO 3aKOHA B Pa3BUTHUU HAYKU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAbBI XUMHUYECKOW  CBS3U
(koBajJieHTHAsT HEMOJISIPHAsE W TOJspHas, HWOHHAs, MeTaimdeckas). HoHBbI:
KAaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoHas cBs3b

14

BanenTHOCTS. BJ'ICKTpOOTpI/II_[aTeJ'II)HOCTB. CreneHb OKHUCIICHUSA

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BELIECTBA. TWUIbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THUINA KpUCTAUIMYECKOM peweérku. IloHsATHe O JucnepcHbIX
cucreMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J0jsl BEILECTBA B
pactBope

1.6

1.7

Knaccudukanusa Heoprannueckux coeuHeHnil. HomeHknarypa HeopraHmueckux
BEILIECTB

Xumuyeckas ~ peakiusa.  Krnaccudukamuss ~— XMMHUECKUX — peakluil B
HEOPraHUYeCKOW M OPraHMYEeCKOM XMMHUU. 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALIEHUS SJHEPTUU [IPU XUMUYECKUX PEAKLIUSIX

1.8

CkopocTb peakiy, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB

1.9

1.10

1.11

OOparumble peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIHAIOLIME HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuauun Jle [larense

DnexTponuTrueckas auccouuanus. CuiabHble W ciadbie aekTponuThl. Cpena
BOJIHBIX PAacTBOPOB BEIIIECTB: KKCJIasl, HEUTpaIbHas, MIeJI0YHas. Peakiiuu HOHHOTO
oOMeHa

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcakuuu
HeOpFaHI/I‘leCKaH XUMUA

2.1

2.2

Hewmerannsl. [lonoxenne HemeramioB B llepnoanueckoit cucteMe XMMHUYECKUX
anemenToB JI.M. MenzeneeBa U 0COOEHHOCTU CTpOeHUs aromoB. Puznueckue
CBOMCTBAa HEMETAJIOB. AJIJIOTPOIHS HEMETAJIOB (Ha MPUMEPE KUCIOPO1a, CEPHI,
tdocdopa u yriepona)

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TallOTEHOB, CEphl, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M MX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICO/IEPKAIIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue
BAKHEUILINX HEMETAJJIOB U UX COEIMHEHUN

2.3

2.4

2.5

3.1

Mertannsl. llonoxxenne wmeramuioB B llepuoanueckoil cucreMe XMMHUYECKHUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04EK
aToMoB MeTtasioB. Obune ¢pusznyeckue cBoicTBa MeTauioB. CIiIaBbl METAJIOB.
DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJLIOB

XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAUIOB (HATpUM, Kajuil, KaJbLUH,
MarHui, aqlOMHMHUH, IIUHK, XpOM, JK€le30, Melb) M UX coeauHeHuil. OOmme
CHocoObI MOJTy4YeHHs] MeTauIoB. [[pruMeHeHne MeTauioB B OBITY U TEXHHUKE
I'eneTnyeckas CBsI3b HEOPTaHUYECKUX BEILECTB, NPUHAICKAIIUX K Pa3IMYHBIM
KJIaccam

XUMUA U )KU3Hb

Pone xuMum B oOecredeHWH SKOJOTUYECKOW, SHEPTeTHUYECKOW W THIIEBOU
0€30IaCHOCTH, Pa3BUTUU MeIUIMHBI. [IoHATHE O HAy4HBIX MeETO/axX IMO3HAHHUS




BEIIIECTB U XUMUYECKHUX PEAKITUNA

3.2

[IpeacraBnenuss 006 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO MOJYYEHUS
BOXHEHIIMX BelIeCTB. UenoBEeK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTEBHBIE MaTepHUalbl, KOHCTPYKIHOHHBICE MaTepualibl, KPack, CTEKIIO,
KEpaMuKa, MaTepualbl ISl AJIEKTPOHHWKW, HAHOMATEPHUAIIbl, OPraHUYECKHE M
MUHEpaJIbHbIC YI00pEHUS

3.3

XuMHUsS W 300pOBbE UEJIOBEKA: MpaBUja MCIOJNb30BAHUS JIEKAPCTBEHHBIX
IpermapaToB, MpaBmiIa 0€30MaCHOTO UCTIOIL30BAHUS IIPEMapaToB OBITOBOM XUMUH
B [TIOBCE/IHEBHOM JKU3HU




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumus. 10 xmacc. ['abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»
* Xumus. 11 knacc. 'abpuensn O.C., OctpoymoB U.I'., Cnankos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBerienue»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e HMHpopManmmoHHO-METOIUIECKOE TUCHMO 00 0COOECHHOCTSIX MPETO1aBaHMs
ydaeOHoro npeameta «Xumus» B 2025/2026 yueOHOM TO1y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

e Meroanueckrue pEKOMEHAAMH IO U3YUEHUIO TeMbI « OKHACIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMI B IIKOJIBHOM Kypce Xxumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

e VYyeOHO-MeTOANYECKOE 00ECTIEUeHHE MPOIIECCOB MPENOAaBaHUsI XUMUH,
Ounosnoruu, (pU3MKK HA YPOBHAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HH)KEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e baHk 3aaHuil 1719 TEKYIIETro OIEHUBAHUS 110 YUeOHOMY MpeaMeTy « XUMUS»
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

e MeToanueckue peKOMEHAAIMY IO CO3JaHUIO KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOT 0 Ipo(uIiel U KJIACCOB C YIIIYOJICHHBIM U3YyYEHUEM
MaTeMaTUuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHu3alusIX ¢ UCTIOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HaluoHanbHOro npoekra «OopazoBanue» (KBantopuymsl, [T-kyosl, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.pdf

e Meroauueckue pekoMeHaanuu. Opranuzanus Bzaumoaeiicteus “Illkomna —
By3 — npennpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_ 2025.pdf

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCHBI CETU
HUHTEPHET
e BUBJIMOTEKA IOK https://Monypoxu.pd/
e TJIOBAIJI-JIAB https://globallab.ru/
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