[IpunoxeHne Kk OCHOBHOM
o0pa3oBaTeNbHOI MporpaMme
cpeaHero o0IIero 0opa3zoBaHus
MYHHUIIATIATHHOTO OIOIKETHOTO
0011e00pa30BaTEIHLHOTO YUPEKICHUS
«Cpennsist o0mieoOpa3zoBaTenbHast
mkona Ne27» r. bearopona

PABOYAS ITPOI'PAMMA

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

115 ooyuaromumxest 10 — 11 kimaccos

Bearopon, 2024 rox



INOACHUTEJ/IbHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro o01ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanmmn», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS
dbeneparbHON 00pa30BaTENBPHONM MPOTPAMMBI CPETHEro OOIIeTo 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbXx B  DeaepalibHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTangapte COO, ¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOro mpeamMera «XHUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepauuy, peamu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TONOXeHUN «CTparernn pa3BuTus BocnuTaHus B Poccuiickoi
®epnepanuu Ha nepuoj 10 2025 roma» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1eit ctparerun oOydeHusl, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPeCTBAMU
yuebHoro npeameta «Xumus» aas 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbubie nonoxkeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH,
collepXaHusl, Pe3yJbTaTOB OO0y4YyeHHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHU3aIluy, SBISETCI HEOTHEMJIEMOM YacThl0 HX
oOpazoBanHocTd. OHO CIYXUT 3aBepLIAIONIMM 3TallOM peaju3aldd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUSI U 001IEH KYIbTYPHhI
YelloBeKa, a TakKe DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbI0O M TOpHUpoaHON cpene. Peanmmusyercs xumuyeckoe oOpa3oBaHHE
00yJaroIMXcsi Ha YPOBHE CPEIHEro 0o0IIero oOpa3oBaHusl Cpe/ICTBAMU Y4E€OHOTO
npeaMeTa «XUMHs», COJAEpPKAHUE UM TOCTPOCHHE KOTOPOTO OIpEIECieHbl B
nporpaMMe IO XUMHUHM C Y4E€TOM CHEHM(PHUKHA HAyKHM XUMUHU, €€ 3HAueHus B
NO3HaHUM TMPUPOABI U B MaTEpUaJIbHOW *KU3HU OOLIECTBa, a TaKXkKe C Y4ETOM
o0lMX 1eled W NPUHIMUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero odrero oopaszoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOM HUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMHUPOBAHUE PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3/IaHHME LEJOCTHOTO MPEJICTABICHU 00 OKpY)KalolIeM MHUpPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIErT0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYphl, HEOOXOIUMBIM YCIIOBHEM YCIICIITHOTO
Tpyda MU KU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHW HalpaBlieHA HAa pEUICHUE
00aNbHBIX TPOOJEM YCTOMYMBOTO pPAa3BUTHUSI UEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM C OOmMMM LENMA U TNPUHIUIAMH CPEIHEro OOIIEero
oOpa3oBanus coaepxkanue npenamera «Xumus» (10—11 xmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0O MM IS  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJOJKEHUS
00pa30BaHMsl B PA3IUYHBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu - nipeameTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUYCHHUEM 3HAHUW W3 OONICH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTrypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuasa u 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpEleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuu BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4ecKoM XWUMHH TOJIYy4arOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[lonq HOBBIM yriom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImass ¥ HeopraHuuecKas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3akoHa — OT
000011at011IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BAOXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX W MPUMEHEHHH, a4 TAKKE€ O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 wm 11 kimaccoB
AJIIEMEHTaMH COJEPKAHMS, HMEIOINIMMHU KYJbTYPOJOTUYECKUM U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PAacKphIBalOT €€ poJib B IMO3HABATEIbHOW W MPAKTHYECKOU
JESATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHUS K TMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XWMHUEW, KPUTUYECKH OCMBICIHBATh WHOOPMAIUIO U
OpUMEHATh €€ IS TIONOJIHGHUS 3HAHWM, pelIeHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX UCCIE0BATEIbCKUX 3a/1ad. B 1enoM coaepkanue yueOHOro
npeaMera  «XUMHS» — JAaHHOTO  YPOBHS  M3YyYEHHUS  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE Y OOYYaIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJII MMOHUMAaHUS
dbunocodhckux maeH, TakMX KaK: MaTepuaibHOE €IMHCTBO HEOPTaHUYECKOTO U
OPTaHUYECKOTO MHUpPa, OOYCJIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, IT03HABACMOCTh TPUPOJHBIX SIBJICHUH NYTEM OKCICPUMEHTA U
pelieHusT TMPOTHBOPECYMH MEXKIy HOBBIMH (akTaMH H  TCOPETUYECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU DKOJIOTHUECKUX MPoOieM, a
Takke MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIMUTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHH TOAXOJAbl K OMNpPENeTIECHUI0
COoIepXKaHUSI ¥ TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (OPMHPOBAHUE
YHUBEPCAIBHBIX yYEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BOE 3HAYCHUE IS
pa3IMYHBIX BHUJOB JCATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00pa0boTku nHPOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM KakK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus, MPU ONpeeIeHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1IeJIed H3y4yeHUs IMpeaAMeTa HarpaBlieHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAMIIMOHHO Tpu3Ha&Tcsa (hopMuUpOBaHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
NESATETLHOCTH YeJIOBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C



METOJUYECKOW TOYKH 3PEHUS] TAKOW MOAXOJ] K OMPEACNICHUIO IIeNield M3ydeHUs
TpeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHHs TJABHBIMH IIETSIMH W3YYCHHS TpEAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUH KaKk  BaKHEHIIen
COCTaBIISIIOLIEH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpA, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIC MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAyKH, YCBOGHHE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakUuuid, HEOOXOOUMBIX [JIsI MPHOOpETEeHUs
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN M MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM 1
OOBSICHEHHEM XHMHUYECKOTO H3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUII
6e30macHOro 00OpaIIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IeNiel U 3a71a4 U3y4YCHUS
npeaMeTa B mporpaMMe 10 XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIICH CTENeHH OTHAETCsl  MPEANOYTeHHE
NPAKTUUECKONM KOMIIOHEHTE COJEp)KaHHuA OOyuYeHHUs, OPHEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3alliH, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS MX B PEANbHOU >KU3HU
JUISL pEIICHUs TPAKTUUECKHUX 3aj1au.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHUE MPUOOPETAIOT TAaKKME LIEIH U 33]]a4H, KaK:

amanraiusi oOyJarommxcsl K YCIOBUSM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHHUEM;

dopMupoBanue 'y OOy4arOUMXcs KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE IS Pa3IUYHbIX BHUIOB
JeSITEIbHOCTH: PelIeHusl mpo0jeM, oUCKa, aHalnu3a U 00paboTKu MH(pOpMAIH,
HEOOXOUMBIX IS TPUOOPETEHHsI OMbITa AEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[O3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HINN



IKOJIOTUYECKO O€30MacHOCTH XapakTepa BIHMSHHMS BEIIECTB W XUMHUYECKUX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOIHYIO CPENy;

pa3BUTHE TO3HABATENILHBIX HHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPUYECKUX
CHOCOOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJIsl TTOMCKA M aHajiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(pOPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMUpOBaHUE U Pa3BUTHE Y 00YUAIOMINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHHH M TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroumxcsi yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HANpaBICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ANBHBIX MpoOIeM
paloHAIbHOTO MPUPOAONOIB30BaHNUs, TIOTIOJIHEHUS SHEPreTUYECKUX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepesKHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3/0POBBIO, a TaKKe MNPUOOPETEHHsS OIbITA
UCTOJIb30BAHUSl TOMYYCHHBIX 3HAHUN Ui MPUHATUS TPAMOTHBIX pEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBICHUSIMH.

B yueOnom mmaHe cpeaHero oo6miero oOpa3oBaHUS MPEAMET «XUMUS»
©a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAYyYHBIE
PEIMETHI.

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B Hefento), B 11 knacce — 34 yaca (1 yac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[TpenmeTr opraHndyeckoil XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIyYEHUU HOBBIX BELIECTB M MaTepuajoB. Teopuss CTPOEHHsS] OPraHU4EeCKUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYecKUx BewlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHMYECKUX COCANHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

ITpencraBienue o kiaccupuKalMyu OpraHuyeckux BeecTB. HomeHknarypa
OPraHWYECKUX COEIMHEHHHA (CHCTEMAaTH4yecKas) M TPUBHAJIBHBIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
O3HAaKOMJIEHHE C 0Opa3llaMH OpraHMYECKHX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHUYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUe, 00yTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psn. MertaH u 3TaH —
OpOCTEeHIlINe NPEACTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOpPEHUs), HAXO0XKJIECHHWE B MPHUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTWIEH U MPONUIIEH —
OpOCTEHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuMu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TIUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metunOytagueH-1,3: cTpoeHue, BakKHEUIINE
XUMHUYECKHE CBOWCTBa (peakuus noauMmepusanuu). [lomydyeHne cHMHTETHYECKOTO
KaydyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3HUECKHE H
XMMHUUYECKHE CBOMCTBA (peaklUMU THIPUPOBAHMS, TaJIOTEHUPOBAHUs, TUApPATALUH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHs U HUTPOBAHUS), MTOIYYEHUE U IPUMEHEHHE. T0yon:
cocmas, cmpoeHue,  Quauyeckue U  XuUMudeckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCHUHOCTD



apeHoB. ['eHeTnyeckas CBsI3b MEXKIYy YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKM YIJIEBOAOPOAOB. IIpuponHblii ra3 M IOIMyTHBIE
HepTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHi), muposm3. IIpoayKTsl
nepepaboTKu HePTH, UX IPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KamMeHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBPAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKIHUU
«Hepts» u  «YTOmp», MOAETMpPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
raJlOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUUECKON PabOThI: MOJIyYEHUE ITHIICHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEILIECTB WM ITPOYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

[IpenenpHble OQHOATOMHBIE COUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
dusznyeckne W XMMHUYECKHME CBOMCTBA (pEaKIUH C aKTHUBHBIMH METaJUIaMH,
rajJlOr€HOBOJIOPO/IaMH, TOpPEHHE), INpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaroMHple  CHUPTBL. OJTWUJEHIVIMKOAb M  [JIMLIEPHUH: CTPOCHHE,
¢uznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMHU
METajllaMH, KaueCTBEHHAasl peaklus Ha MHOIOAaTOMHbIE cHUpThl). [lelicTBue Ha
opraHusM uesoBeka. [ [pumenenue rimueprusa u 3THIICHIIKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl. DOpMaANBAETHA, aleTAIbIETUA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pu3nueckre W XMMHUYECKHUEe CBOICTBa (CBOMCTBA,
oOmrye s Kiacca KHCIOT, peakius 3TepupuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE NEUCTBHUE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
CoXHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornaeckas

POJIb )KHUPOB.



VYrneBonpl: cocTtaB, KjaccuuKamus — yriaeBoAoB  (MOHO-, M- U
nosMcaxapuabl). ['oko3a — npocTeiimii MoHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHMHUYECKHE CBOMCTBa (B3aUMOJCKHCTBUE C
runpokcuaoM meau(ll), okucnenne aMMuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ouosiorudeckas pojib. @otocuHTe3. OPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbel. CTpoeHUE Kpaxmaia U
HeUroNIo3bl.  PU3NUecKue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
IpOBE/ICHHE, HAONIOJICHHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcupoM wmenu(ll)), MHOTOaTOMHBIX CIUPTOB (B3aUMOJICHCTBHE TJIMIICPUHA C
rugpokcuoM meau(ll)), anpaernios (oOKUCIeHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumoaeilcTBUE Kpaxmana C HOIOM),
IPOBEJICHHE NMPAKTHUECKOW pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLUU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TcozepKallie OPraHUuYECKUE COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHNYecKrue coequHeHus. Duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe ruiuHa). buosornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINU Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
HaOJI0ZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OCNKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCOUHEHHM —
MOJIMMEPU3ALUS U TTOJIMKOHCHCALIMS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HAKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanm3arust MeXpeIMETHBIX CBSI3€H MPH U3yUYeHUH OPraHU4YeCKOW XMMHUU B
10 kiacce OCYHIECTBISETCS YEpe3 HCIOJb30BAHHE KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHUW, TaK W TOHSTHUM, SBISIONUXCS CUCTEMHBIMH JUJISI OTICIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmume ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (DakT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAU3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTb, HAOIIOICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duznka: wMaTepus, OdHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYyJa,
DHEPreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECCKUE BETUIMHBI U CAMHUITBI UX U3MEPEHUSI.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BeliecTBa (O€JKH, YIJIEBOABI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHWUS,
MOTOIIINE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnaparhl, MaTEPHAIbI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJTACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XAMHUYECKUI 3neMeHT. AToM. SIpo aroma, H30TOIbI. ODJIEKTPOHHAs
000J04Ka. DHEPreTH4eckue ypoBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
3y1eMeHThl. OCOOEHHOCTH pacHpeesIeHusl JIEKTPOHOB 10 OpOUTAIIM B aromax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTypallisi aTOMOB.

[lepnonnueckuit 3akoH U Ilepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. U. MenaeneeBa. CBsi3b NEpUOAUYECKOrO 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHMYECKMX DJIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB MO TpylmaM U IEPUOAAM.
3HauYeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemectBa. XUMHUYECKas CBA3b. Buabl XMMHYECKOH CBA3U
(KOBaJICHTHasi HETOJIApHAsl W MOJIApHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl
o0pa3oBaHMsl KOBAJICHTHOM XUMHUYECKOW CBs3M (OOMEHHBI M JOHOPHO-
aKLenTopHslii). BomopoaHas cBsA3b. BaleHTHOCTb. DJEKTPOOTPHULATEIBHOCTB.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas qoJisi BEEeCTBa B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ eHeTuyeckass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIMYHBIM KJIACCaM.

Xumudeckass — peaknus. Krmaccudukamuss XUMHUYECKHX — PEaKIUid B
HEOPraHUYECKOM M OPraHUYeCKOil XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLCHHS YHEPTUH PU XUMHYECKUX PEAKLIMX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIXx (pakTopoB. OOpaTUMbIE
peakuuu. XuMHYeCKOoe paBHOBecue. DakTOpbl, BIUSIOMIKE HA COCTOSHUE
xuMu4ueckoro pasHosecus. [Ipunnun Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble 35ekTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCIAsl, HEUTPaJIbHAs, IETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
neMmoHcTpanus Tabimi «llepuoanueckas cucremMa xumudeckux smeMenToB J[. U.
MenzeneeBay, U3ydyeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HAaOJOJIEHUE U
ONKMCaHUE JEMOHCTPALIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WMHAUKATOpPA, PEAKIMU HMOHHOTO OOMEHa),
IIPOBEICHUE TIPAKTUYECKON paboThl «BrnusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHYECKON PEAKLIUI.

Pacuérurle 3amaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETBI, PACUEThl C HCIOJIB30BAHHEM IMOHITUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxxenne HemeraiuioB B llepuoguyueckor  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETANIOB (HA IpUMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAIOB (rajoreHOB, CEpbl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHUIIOB,
KHUCJIOPOJACOJIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.



Mertambl. [lomoxenue mertamioB B llepruoanyeckor CHUCTEME XMMHYECKUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PsI/l HAIIPSKEHUN METAIIOB.

XUMUYECKHE CBOWMCTBA BaXXHEWILMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUMN.

OO6mue crnocoObl MoJydeHuss MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
U3y4YeHUE KOJUICKINN «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4, HAOIIOJIEHHEe M OIMCAaHHE JEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOEHCTBUE THJIPOKCHIA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

PacuéTtHbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMHM BEIIECTB,
pacuétbl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
Y3 BEILIECTB UMEET MPUMECH.

X¥MHUs U KN3Hb

Ponp xumum B 00ecreuyeHHH HKOJOTUYECKOM, IHEPTETHUYECKON U MUIIEBOMN
0€30MacHOCTH, Pa3BUTHM MeIUIIUHBL. [IOHSITHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIILICHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATIOB. BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuabl s JJEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
yI0OpeHwUsI.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO MCIOJIb30BaHUs MpernapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBSi3ed MpU  HM3yYCHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOLIUXCS
CHCTEMHBIMHU JJIS1 OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUpUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JICKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOII, paJHOAaKTHBHOCTh, MOJICKYJIA, SHEPTeTUUCCKUI YPOBEHD, BEIIICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PH3UUYECKHE BEIMYUHBI M CIUHHUIIBI X
U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTEMa, Owocdepa, Makpo- U
MHUKPO3JICMCHTBI, BATAMHHBI, 0OMCH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MOPOJbI, MOJE3HbIC UCKOMAeMbIe, TOILIUBO,
peCypcHl.

TexHOJIOTHS: XUMHUYECKasl MPOMBIIIEHHOCTh, METaUTyprHsi, POU3BOJCTBO
CTPOUTEIIBHBIX MAaTepUaJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJICTBO, ITHINEBAS
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKas  MPOMBIILICHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IIpernapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTEPHUAJIOB,
9JIEKTPOHHASI TPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs MPOrpaMM CpeIHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W OpeaAMeTHbIM). HayyHo-meToauueckoil OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS MPOrpPaMM CpPEAHErO OOLIEro
00pa30BaHUs SBIISIETCA CUCTEMHO-AESITENIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIEYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYYaIOLMMUCS POCCUMCKOW TIpaXXAaHCKOW HWAEHTUYHOCTU —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yO€XKIECHUN JHMYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEN M UCTOPUYECKUX TpaaAuLUi 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXcsl PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTDH KU3HEHHBIE IIJIaHbl.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJaMH POCCHICKOr0 Tpa)XAAaHCKOro OOLIeCTBa, IPUHATHIMM B OOIIECTBE
HOpMaMu U  [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUA U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00ydJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh OIIBITA IO3HABATEIIBHOM M MPaKTUYECKOW JESITEIbHOCTH
oOy4aromuxcs 1o peanu3aliu NPUHATHIX B 00IECTBE LIEHHOCTEHN, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HaHHUs 00YYaIOIMIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSIKY;

IPEJICTaBICHUsS. O COLMAJbHBIX HOPMax M IPaBWJIaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATENIbHBIX 3a71a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHUS, JOTHKY U
apryMEHTBI IPYTUX IPU aHAIU3E PAa3IUYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCITMTAHMS:

LIEHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIECAMIO
OTCUYECTBECHHOM XVMMUH;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IMPAKTUYECKOIO
IPUMEHEHUST XUMHH, OCO3HAHUS TOrO, YTO JIOCTHKEHHS HAYKH €CThb pPE3yJbTar
JUINTEIbHBIX ~ HAONIONEHUN, KPONOTIMBBIX OKCIEPUMEHTAIBHBIX  IOMCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM MU MOCIEIYIOUIEM
aHalnM3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUSAX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE M IIOCTYIIKHM CBOHUX TOBAapHUUIEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHWE IOCJIEACTBHI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOULIEHMsS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOIOACHMsT TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU EATEIBHOCTH;

IIOHUMAaHUs LEHHOCTH NPAaBWJI HHIMBUAYAJIbHOTO M  KOJUIEKTMBHOIO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
NEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/a, B TOM
qHCIie HA OCHOBE MPUMEHEHHMSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPY.Ly, JIOASIM TPyla U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TPAEKTOPHH
obOpasoBanmsi, Oymymeld mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IeIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIIHSHUS
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIUATBLHON CPEIbI;

OCO3HaHHS HEOOXOAMMOCTH WCIOJB30BaHUS JIOCTIKEHUH XUMHUH Ui
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHSA JEUCTBUH, NPHHOCSAIIMX Bped OKpYyKaromen
IPUPOJTHON cpefie, YMEHHS TMPOTHO3UPOBATH HEOIArOMpHUsATHBIC IKOJIOTHUYECKHE
TIOCIIEACTBHSI IPEATNPUHUMACMBIX IEHCTBUH U MPEIOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO 3KOJOTHYECKOTO MBILIUICHHUS, SKOJOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOM HaIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW ¥ COIIMAILHOM
NPAaKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemoobuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON TIPAKTHKHY;

NMOHMMAaHUsA CIeNU(UKH XUMUU KaK HayKd, OCO3HaHWs €€ poll B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEe/ICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHWH TMpoOJIeM COXPaHCHUs
MIPUPOTHOTO PaBHOBECHS;

yOeXXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM I COBPEMEHHOM
OUBWIM3AIMN: B €€ TYMaHUCTHYECKONW HANpaBIIEHHOCTH W BaXXHOM poJM B
CO3/1aHUU HOBOM 0a3bl MaTepUaAIbHON KYJbTYpbI, PEIICHUHU II100aIbHBIX TPOOiieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, IUILECBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOCCIICYCHUH YCIOBHN
YCIEIIHOTO TPyJa M OSKOJOTHYECKHM KOMMOPTHOM >KM3HM KaXJOro 4YJeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: IOHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCTIOJIB3YEeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



noJiy4aeMble 3HAHUS JJI aHAJIU3a U OOBSCHEHUS SBJICHUM OKPYXKAIOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMIUXCA JAaHHBIX C IEJbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY I[IOJIyYCHHMIO HOBBIX 3HAaHUII 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpopecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOro mpeamera «XUMHsD Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOydaOIIUXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPaXKArOIINe
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCTOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
npoliecc, CUCTeMa, HayuHbI (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpCaJbHble yueOHbIE NEeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATTLHON
I'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YYarOIINXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJaaenue YHHUBEPCATbLHBIMU yueOHbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYEeCKHUE TEHCTBHSA:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JCATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pPaccMaTpHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIEIbHBIC IIPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (OpMysa, YpaBHEHUE XHUMUYECKOU
peakuuu — MpH pElIeHWH Y4YEOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB MU3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynIupoBaTh TN U 331a4U UCCIIEIOBAHMS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAadyeCTBE HWHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TMIIOTE3bI IO MIPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
IpoLEcca, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111eHUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NESATEIbHOCTH, IPOSABIATHE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IPAaKTUYECKUX 3a/1ad, IPUMEHEHUIO pa3InYHbIX
METO/I0B ITI03HAHMUS.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HH(opManuu (Hay4HO-
HOIYJISIpHAsl JIUTEpaTypa XHMHUYECKOIO COJAEp)KAHMs, CIIPaBOYHbIE IOCOOWS,
pecypcel MHTEpHETa), aHAIM3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (popm
IIPE/ICTABIICHHUS], KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEYUBOCTD;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATHh PAa3JIMYHBbIE METOJBI MIPH MOWCKE U
oTOope wuHOpPMALMK, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT KCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U JPYTHE);

UCIIONb30BaTh HAy4yHBI fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMUYECKON uH(pOpMAIMel: MPUMEHATh MEXNpeaMeTHbie ((usnyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYPbI, HOMEHKIIATYPY:;

UCTIONb30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBa
HaTJISTHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JeCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TEMbI B XOJI€ AMAJIOTA W/UITN
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEITIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMedl Pe3yJbTaTOB IMO3HABATEIBHON EATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTENILHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPHU BBITIOJHEHUN
XUMHYECKOT0 3KCIEPUMEHTA, MPAKTUUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIECTB, peaju3aluu y4eOHOro MpoeKTa U (pOopMyIHpOBaTH BHIBOIBI
[0 pe3yJbTaraM IPOBEAEHHBIX HCCIEAOBAHUM IyTEM COIJIACOBAHUS IO3ULIUN B
X0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHHBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSITEIIbHOCTh, OMpeeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii aliropuT™M JCHCTBUH TIpH
BHITIOJIHGHUM YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BBIOMpaATh HauboJiee
3(p(EeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHalIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUSI»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUNH O XUMHUYECKON  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU



npupoAsl, B (QPOPMUPOBAHUU MBIIUIEHUS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLISHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHast (opmyna (pa3BEpHyTas W COKpaAIIEHHAs), MOJIb, MOJISIpHas
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKENeT, (DYHKIIMOHAJIbHAS TPYIINa,
pajuKai, U30Mepus, U30MEPhl, TOMOJIOTHUYECKUI P, TOMOJIOTH, YTJIIEBOJIOPO/IbI,
KHCIIOPOJ M a30TCOJCpIKAIINE COSAMHEHUS, MOHOMEp, IOJHMMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
opranumdeckux BemniecTB A. M. byTiepoBa, 3aK0H COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XWMHH; MHUPOBO33PECHUYECKHE 3HAHWS,
JeKallie B OCHOBE IOHUMAHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (DAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYyYCHUU U
0€30MacHOM HCITOJIB30BAaHUH BAaKHEHITUX OPTraHWYECKUX BEIICCTB B OBITY H
MPAKTUYECKOMN JACATEIHHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHITHUS MpPU
OMKMCaHUM COCTaBa, CTPOCHUSI U MPEBPAICHUI OPraHUYEeCKUX COSAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIh30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTaBJICHUS MOJICKYJISIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOMN)
dbopMyn OpraHMYECKHMX BEMIECTB W yPaBHEHUN XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIU MOJIEKYJ] OPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALMU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPHHAMIEKHOCTh H3YUCHHBIX
OPTaHWYECKUX BEIMIECTB IO HX COCTaBy M CTPOSHUIO K ONpeAeIEHHOMY
KJIACCy/Tpynne COeQUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojepKalliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS [0
cucrematudeckorr Homenkiarype (IUPAC), a Takke NPUBOJIUTH TPUBUAIIBHBIC
HA3BaHUS OT/CJIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIUJICH, AalleTHJICH,
ATWJICHTJINKOJb, THIEpUH, (EeHod, (opManbaeTh, ameTaabIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIOTA, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHHUSI OMPEIEIATh BHUILI XUMHUYECKOH CBS3U B
OpPTaHUYECKUX COCTMHCHUSX (OJIMHAPHBIC U KPATHHIC);



c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJIEH, MPOIMMIICH, AalleTHJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHIJHUKOJIb,
rmIepuH, GEeHo, aleTanbJeTh]l, MypaBbUHAsT W YKCYyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XWMUYECKHX PEaKIHil C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTJIEBOJAOPOIHOTO
Ceipbst  (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI UX TNEPEpadOTKU U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIUMUCIEHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM IMPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANECTh CHUCTEMON 3HAaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHUHU MPU U3YUYECHHUH BEILECTB U
XUMUYECKUX SIBICHUN (HAOI0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMHWUYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIMIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTpaBuia MOJIb30BAHUS XUMUYECKOM
NOCYJI0 M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (IIPEeBPAILIEHUs] OPTAaHUUECKUX BEIIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KaueCTBEHHbIE PEaKUHUU OPraHUuYeCKHUX
BCIIECTB, JCHATypaIusi OCIIKOB NMPU HArpEeBaHWH, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpalEHUuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, NIPEICTABIATH PE3YyIbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpEeICTBa MacCOBOM
uHopmaruu, UuTepHeT u Ipyrux);



c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITENBHOCTH B IEJSIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAKOWIEH MPUPOAHON Cpenbl, OCO3HABATH
OINIACHOCTh BO3JCHUCTBUSI HA YKWBBIE OPTraHU3Mbl OIPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokazatens [IJIK, moscHsaTh Ha mpuMmepax crmocoObl
YMEHBIICHUSI W MPENOTBPALIECHUS HX BPEIHOrO BO3JACUCTBUS HA OPTraHU3M
YEJI0BEKa;

JJIs. O0y4YaroUUMXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpainsa aisa 3anucu XuMHUYeCKUuX

bopmy.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOHM COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHWS W  KYJbTYPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MMPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIArafoIINe IMOHATHS (XUMUYCCKUM 3JEMEHT, aTOM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUYECKAs CBSI3b
(KoBaJIeHTHas, MOHHAs, METaJUINUECKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKAs PEIIETKA,
TUNBl XUMHWYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAST JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU AUCCOLMALNM, nepuoanueckui 3akoH [l. M. Menpgeneesa,
3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS] SHEPTUU
NPy XHMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMMYECKUX SIBIICHHH, (PAKTOJOTHMYECKHUE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301MacCHOM HMCMOJIb30BAHUM BOXKHEHIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEpPHbIC MPHU3HAKU MOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMKMCAaHUU HEOPTaHMYECKUX BEIIECTB M X MPEBPAIlCHUI;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHEHUH  XUMHUYECKUX  PEAKIIHMH,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBnasibHbIe HA3BaHMS OTIAEIbHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblid ra3, yrjeKUCIbIil ras, aMMHak, TaméHas
W3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS COMA, TUPUT U IPYTHEC);

c(hOpMUPOBAHHOCTh YMEHUM OMPEEISITh BaJICHTHOCTh U CTETICHh OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsA3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJIEKYJsApHasi,
WOHHAs, METAJUTMYECKAst), XapaKTep Cpebl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCTUHCHUU;

c(hOpMUPOBAHHOCTH yMEHUM yCTaHaBJIMBATh PUHAIIEKHOCTD
HEOPTraHWYECKUX BEIHIECTB MO HMX COCTaBYy K OMNpEACIIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAIIIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEpPHBIC THAPOKCH/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOAUIECKOTO 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh yMEHUW XapaKTEpHU30BaTh JIJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »dJIeMeHTOB |—-4 mepuogoB Ilepuogmdeckoii cucTembl
xumudeckux smemenToB [[. M. MenjgeneeBa, HCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUe YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHYECKUX IJIEMEHTOB M UX COEIMHEHUU
10 IepuoaaM U rpynnam llepuonnueckon cuctemMel XUMUYECKHUX 3i1eMeHTOB [I. .
Menpeneesna;

chOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHWMYECKUX  BEHIECTB  PA3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBS3M MEXKIYy HEOpraHUYeCKHMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOITUX XUMUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIIMH I10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrolluX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTEIEHEW OKUCJIEHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKlnH, yYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABISATH YPABHEHHS PEAKIMA Pa3TUIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMA HOHHOTO 0OMEHa, yUNUThIBAs
YCIJIOBUSL, IPU KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA,;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILIECTB;

c(hOpMHUPOBAHHOCTh yYMEHHH  pAaCKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS AJEKTPOHHOrO OallaHca
ATUX PEAKIHUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHElIIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUsS] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMMX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MPOOIEMaxX XHMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUN ra3oB
IpU XMMHYECKUX PEaKIUSAX, MAacChl BEIIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIIOBOTO 3¢ (}EeKTa peakiiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCCh
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJia MOJIb30BAHUS XUMUYECKOM
MOCYJIO W JTabopaTOpHBIM O0OPYIOBaHWEM, a TaK)Ke IpaBuiIa OOpaImieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITTOJIHEHHIO JTa0OPATOPHBIX
XUMHUYECKUX OTIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIa BOAOPOAAa B MPUCYTCTBUM KaTalu3aTopa,
ONpPE/CIICHUE CpeAbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAIHLHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIlnu,
peakiuid MOHHOTO OOMEHa, KayeCTBEHHbIC peakIuu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIbHBIX 3a7a4 0
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIONIUX peaKmuii U (HOpPMYIUPOBATh BBIBOJLI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEeICcTBa MacCOBOM
KOMMYHUKaruu, IHTepHeT u ApyTux);



c(hOpMUPOBAHHOCTh ~ yYMEHHUH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXpPAaHEHUSI CBOETO 3/0POBbS M OKPYKAOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BEUIECTB, IOHUMAs
cvpicn mokazarens [IJIK, moscHaTh Ha mnpumepax crnocoObl YMEHBIICHUS W
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATh 3HaHHSA OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TMO3HAHUS BELIECTB U
XUMHYECKUX SBJICHUIM;

JUIS  CIIETIBIX M CJHAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins aisg 3anucu XuMHYeCKUuX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsl
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3 https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbHbIE yrIeBOAOPOABI — aJIKaHbI 2 https://myschool.edu.ru/
HenpenenbHble yriieBogoOpOIbl: aTKEHBI,
2.2 pe a AOPOA 6 1 https://myschool.edu.ru/
aJIKa/INeHbI, aJIKUHBI
2.3 Apomatnyeckue yrieBogopo bl 2 https://myschool.edu.ru/
[IpupoaHble HCTOYHUKH YTIEBOJOPOIOB U
2.4 PUpOZ e AOPOA 3 1 https://myschool.edu.ru/
ux nepepadoTka
Hroro no pazueny 13
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
3.1 Cruptel. denon 3 https://myschool.edu.ru/
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHA P 7 1 https://myschool.edu.ru/
CrnoxHble 3¢upbl
3.3 VYrneBons! 3 1 https://myschool.edu.ru/



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

HWroro no pazneny 13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

4.1 AMuHBI. AMUHOKUCIIOTEL. benku 3 https://myschool.edu.ru/

Hroro no pazueny 3

Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayayku. Bomokna 2 https://myschool.edu.ru/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 2



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

11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
HWroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Meraist 6
2.2 Hemeraminl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
' BEILIECTB
Hroro no pazueny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos
Ne Hdara DJIeKTPOHHBbIE MU(PPOBHIE
Tema ypoxa Kontpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi o0pa3oBaTesbHbIE PeCYpPChl
padoThI padoThI
[Ipenmer opranndeckoit https://lesson.academy-

1 XMMMH, €€ BO3BHUKHOBCHHE, 1 content.myschool.edu.ru/lesson/a9f3d191-
pa3BUTHE U 3HAUCHUE Sele-4e24-ac02-efb16fa49f6a
Teopus crpoeHus
OpPraHUYECKUX COCTUHEHUMN hitps://lesson.academy-

2 Ap M. E H_, 1 content.myschool.edu.ru/lesson/c935a58¢c-

- V1 BYLIEpOBd, ce ab0e-4¢59-9dcf-20517ae4b52e
OCHOBHBIC ITOJIOKCHUA
[Ipencrasienue o
KIIacCU(UKALIUN
OPraHUYE€CKHUX BEIICCTB. https://lesson.academy-

3 Homenkiarypa 1 content.myschool.edu.ru/lesson/726ee099-
(cucrematuveckas) u e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIIBHBIC HA3BAHUA
OpraHUYECKHUX BEIECTB
AJKaHBI: COCTaB U https://lesson.academy-

4 CTPOEHHE, TOMOJIOTUYECKUN 1 content.myschool.edu.ru/lesson/258ddc06-
pan ec23-473c-b3d7-ed82fcaddd02
MeraH u 3TaH — https://lesson.academy-

5) IIPOCTEUILINE 1 content.myschool.edu.ru/lesson/9641927f-
MPEACTaBUTENN AJTKAHOB bbc8-44b9-b3ea-81a2be75c47a
AJIKEHEL: COCTAR I https://lesson.academy-

6 ' 1 content.myschool.edu.ru/lesson/4038171e-

CTpOEHHE, CBOMCTBA

4158-4bd1-ae98-18dc1cfh9399



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

OTHUJIEH U IPONIUJIEH —

https://lesson.academy-

7 MPOCTEUIINE content.myschool.edu.ru/lesson/05ab5925-
IPEJICTABUTEIN aJIKEHOB ba8e-499e-840b-70b5e8db71ae
[IpakTuueckas padora Ne 1. https://lesson.academy-

8 «Ionmyuenue sTuneHa u content.myschool.edu.ru/lesson/53cd2379-
W3yYEHHE ETO CBOWCTB) 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3
u MeTinoyTaaunen-1,3. https://lesson.academy-

9 ITonyuyenue content.myschool.edu.ru/lesson/6df23393-
CHHTETHYECKOTO Kay4dyKa 6f08-4b9f-ae01-a983b95h854a
pe3uHEbI
AJKHWHEBL: COCTaB B
0COOCHHOCTH CTPOCHHS, https://lesson.academy-

10 TOMOJIOTUYECKUU PALI. content.myschool.edu.ru/lesson/05¢9a929-
AneTuieH — npocreimmii 6741-4d7c-84b5-009a92468356
MpEACTAaBUTCIIb AJIKHHOB
Beruucnenus no

11 YPaBHEHUIO XUMHUYECKOU https://myschool.edu.ru/
peakiuu
ApeHbI: GeH30M 1 TOIYOLL. https://lesson.academy-

12 TOKCHHHOCTS apeHoB content.myschool.edu.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefs
I'enernueckas cB3b

13 YHIEBOAOPOAO, https://myschool.edu.ru/
IMpUHAJICKAIINX K
Pa3JIMIHBIM KJIaCCaM
[IpupoaHbie ICTOYHUKHI https://lesson.academy-

14 YIJIEBOAOPOJOB: content.myschool.edu.ru/lesson/99557a5e-

IIPUPOJHBIN ra3 u

2221-43e0-97b8-983de535c44d



https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

MOITYTHBIC HEPTSIHBIC Ta3bl,
He(Th ¥ MPOAYKTHI €€
nepepadoTKu

[IpuponHbIe HCTOUHUKHU
YIII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

https://lesson.academy-

15 content.myschool.edu.ru/lesson/99557a5e-
MOMYTHBIC HETAHBIC raskl, 2221-43¢0-97h8-983de535c44d
He(Th ¥ MPOAYKTHI €€
nepepadoTKH
KoETpomsHas paGora 1o https://lesson.academy-

16 content.myschool.edu.ru/lesson/6abf1680-
pazzieny «YTIeBON0POAED 4eb5-46f2-8ea5-44d63cccf518
[IpenenpHbIE OAHOATOMHBIE https://lesson.academy-

17 CIIUPTHI: METAHOJ M 3TAHOJ. content.myschool.edu.ru/lesson/5439¢18b-
BOHOPOHHaﬂ CBS3b 7440-4b6f-bf84-c04fa471694f
MHOroaTroMHbI€ CIIUPTHI: https://lesson.academy-

18 content.myschool.edu.ru/lesson/461aa9c8-
ITHJICHITKOIE 1 LICPHUH c0ef-4827-a8e5-d12a0bedc826
DeHO: CTpOEHUE
MOTTeKyJTbL, (H3HICCKE I https://lesson.academy-

19 ’ . content.myschool.edu.ru/lesson/649883h8-
XHUMUHCCKHE CBOUCTEA, 7¢5f-4f16-896e-10a2278h08FL
MIPUMEHEHUE
Anpaeruapl: opMaIbaeTua https://lesson.academy-

20 content.myschool.edu.ru/lesson/8664b319-
M aUCTANBICTHA. ALETOH 0ba3-4945-h076-ch7ae5858090
OIHOOCHOBHEIE
IpeNeNbHbIe KaPOOHOBEIS https://lesson.academy-

21 content.myschool.edu.ru/lesson/b4feaa04-

KUCIIOTBI: MypaBbUHAS U
yKCycHas

3438-4b57-a3ec-ba0f9fe63c0d



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d

[IpakTuueckas pabora Ne 2.

https://lesson.academy-

22 «CBoticTBa pacTBOpa content.myschool.edu.ru/lesson/9834d408-
YKCYCHOM KHCTIOTBI» 386d-444a-8de3-7efba8h98cdb
CreapuHOBas U OJI€MHOBAs
KUCTOTEL KaK https://lesson.academy-

23 ’ content.myschool.edu.ru/lesson/71ac43f2-
TpC/ICTABUTE]IH BBICIIMX a0d4-4945-a0eb-1e59cd5f4dof
KapOOHOBBIX KUCIIOT
Mpr1a Kkak cOJIM BBICHIUX

24 KapOOHOBBIX KHCIIOT, UX https://myschool.edu.ru/

MOIOIIlee ICUCTBUE
CrnoxHbIe 3(HUPHI KaK
0

25 HPOM3BOMHBIC KAPDOHOBBIX https://myschool.edu.ru/
KUCHOT. ['maponns
CIIOKHBIX 3QHUpPOB
Kupsl: runponus,

€HEeHUEe

26 HPHMEHCHHE, https://myschool.edu.ru/
Ouosornueckas poib
KUPOB
YrneBoasl: coCcTaB,

Kiaccuukanms. https://lesson.academy-

27 Baxueiinme content.myschool.edu.ru/lesson/709ce43a-
MPEACTABUTENM: TJIFOKO03a, deb6-4281-963b-01d2e212d4d0
dbpykTo3a, caxaposa
Kpaxma H HeJUToNo3a Kak https://lesson.academy-

28 p content.myschool.edu.ru/lesson/690fbb76-
TPUPOIHBIC HOTMMCPEL £94a-4f77-bbbe-3d3ae748f716
Kontponbnas pabora 1o https://lesson.academy-

29 pazzaeny content.myschool.edu.ru/lesson/66a7bd94-

«Kucnopoacoaepxaiue

2bc5-4ec7-b7c7-ff893919d25a



https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a

OpTraHHU4YCCKUC
COCOAUHECHUSA»

AMWHBI: METHJIAMHH U

https://lesson.academy-

30 1 content.myschool.edu.ru/lesson/0c608a59-
AHMTHH 4c69-4481-839¢-9205f201b73¢e
AMUHOKHCIIOTEI KaK
amM(pOTepHBbIC OPTraHNYECKHE https://lesson.academy-

31 COEIMHEHM, X 1 content.myschool.edu.ru/lesson/c2f2f3d7-
OHMOJIOTHYECKOE 3HAUECHUE. 43d1-4873-ace0-78eca6009628
IMenTuaer
benku xkak npupoHbIe https://lesson.academy-

32 BBICOKOMOJICKYJIIPHBIE 1 content.myschool.edu.ru/lesson/c2f2f3d7-
COEIMHEHUSI 43d1-4873-ace0-78eca6009628
OCHOBHBIE ITOHATUA XUMUU https://lesson.academy-

33 BBICOKOMOJICKYJIIPHBIX 1 content.myschool.edu.ru/lesson/45b81dac-
COEeTUHEHUH acha-440e-99e3-14c3ba78050a
OCHOBHEBIE METOIBI CHHTE3A

34 BHCOKOMOHUG KYIBIPHPIX 1 https://myschool.edu.ru/
coequHeHuii. [lmacTMaccel,

Kay49yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://myschool.edu.ru/

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB

Ilepuonnueckuit 3axoH u Ilepuoanueckas
cucTeMa XuMH4YecKux sineMenToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX IJICMCHTOB U UX COGI[I/IHGHI/Iﬁ 10
rpyIIaM 1 nepuoaaM. 3HaueHUe
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Menaeneena B
Pa3BUTHHU HAYKH

Crpoenue BemiecTBa. XuMHUUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

BaneHTHOCTh. DNEKTPOOTPULIATETEHOCTD.
Crenenn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O
CTpOCHUS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope




Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas
CBSI3b HEOPTAaHWYECKHUX BEIIECTB, PA3TUIHBIX
KJ1aCcCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS SHEPTUH NIPU
XUMHMYECKHUX PEAKIHAX

Ckopoctb peakiuu. OOpaTuMbIe peakIuy.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTrueckas padorta Ne 1. «Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakiun nonHoro oomeHna. ['maponm3
OpFaHI/I‘-IGCKI/IX n HeOpFaHI/I‘IeCKI/IX BCIICCTB

12

OKHUCIINTENFHO-BOCCTAHOBUTEIILHBIC
peakmun. [ToHsTHE 00 DIIEKTpOIH3E
pacIyiaBoB M paCTBOPOB COJIEH

13

KonrponsHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMHUY

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUYECKUX AemMeHToB /. .
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1Me PU3nIecKue CBOWCTBA
METaJIOB




15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKEHUHA METaJJIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJJIOB (HATPHA, KalTui, KaJIbIIUNA, MarHUH,
QITIOMUHUI) U UX COCTUHEHUN

17

XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX
COCTUHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTUHEHUN

19

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIBHBIX 33124 110 TeEME
«Mertanaen»"

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®u3nYecKre CBOKMCTBA HEMETAILIOB.
Annotponus HeMEeTauIoB (Ha puMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

22

XHUMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMHUYecKre CBOMCTBaA a30Ta, hocodpa U Ux
COCIMHEHUIN

24

XHWUMUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaxKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O




TeMe «HemeTamsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3374 I10 TeEMe 1
"Hemertanmst"»

28 KontponbHas padoTa mo TeMaMm «MeTauibi 1
u «Hemeramisny

29 Heoprannueckue u opraHnyeckue KuciaoThl. 1
Heopranunueckue u oprannueckre OCHOBaHUS
AMpoTepHbIEC HEOPraHUYECKHE U

30 opranudeckue coenuHeHus. ['enernueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB
Pone xumMum B obecrieueHIH SKOJIOTHIECKOH,

31 SHEPTeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTHUU MEAUIIHBI
[TpeacraBnenus: 06 0OMUX HAYYHBIX

32 MIPUHLMIIAX TPOMBIIUIEHHOTO MOJIYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1

34 X¥MHS U 3I0pOBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus / 'abpuensu O.C., OctpoymoB WU.I"., CnankoB C.A., AKIIUOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnienuer»

» Xumus, 10 xnacc/ I'abpuensn O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxnimonepHoe o61miecTBo «3maTeascTBo
«IIpocserieHue»

* Xumus, 11 xknace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYESHHON
OTBETCTBEHHOCTHIO « [PODA»; AxuinonepHoe o61ecTBo «31aTeabcTBo

«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumuss Meroaudeckoe rnmocooue — 6a3oBbIit
ypoBeHb» - M.: JIpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMHUS B TECTaX, 3aja4yax,
ynpaxHeHusx. 11 xkmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.Ymakosa «Xumus 11 knacc:
KonTponbHbIe 1 mpoBepouHbIe paboThl K yueOHUKY». — M.: llpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronbhas kaura mis yuurens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIbicoBa, A.I'.Beaenckas «Xumus 11 kmacc:

Hacronpaas kaura ms yaurtens». Yacts 2 — M.: Jlpoda, 2022 rog.



6. O.C.I'abpuens, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun o XuMuu
crocoObl ux pemeHus» - M.: «/lpoday, 2021roz.

7. B.I'. Jenncoa «Xumus 11 kiacc nmoypoyHble TIaHbl 0 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpaa» Yuurens 2018ro.

8. M.A.Pa6oBa, Y.HO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmace», - M.
Dx3amen, 2019r.

9. O.C.I'abpuensn, .I'.ocTpoyMOB « XMUMUYECKUI1 IKCIIEPUMEHT B 11koJe 11

Kiacc»; - M.: Ipoda. — 2019 rox.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I"azeta « XuMus» 1 callT auist yauTelns «5 uay Ha ypok
XUMHUU

http://him.1september.ru Equnas xomnekius IIOP: IIpeameTHas KouteKIus
«XUMUD

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
sKcriepuMeHThl: xumusi. Komnekiust Poccuiickoro o01eo0pa3zoBaTensHOTO
nopraia

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

http://www alhimik.ru Beepoccuiickas onmuMIiinaaa MKOJIbHUKOB 10 XUMHUHU
http://chem.rusolymp.ru Opranuueckast XuMusi: 3JICKTPOHHBIA y4eOHUK IS

CpPEIIHEN IIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA y4EOHUK
http://www hemi.nsu.ru OTKpeITHII KOJUTeIK: XHUMHS
http://www.chemistry.ru JluctaHiimoHHas OJMMITHAA 10 XUMUH:

TGHGKOMMYHI/IKaHI/IOHHBIﬁ O6pa?>OBaTeJIBHBII71 IMPOCKT






	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА

