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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiero oOpa3oBaHMs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBHONW TPOTPAMMBI CPEJHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHmapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrPaMMBbI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoy 1o 2025 roga» (Pacmopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMmbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICNICH,
COJIEpKaHMs, PE3yJbTaTOB OOyUeHHS W TPEeOOBAHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3aliK, SBJISETCS HEOTHEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEPIIAIOIIMM JTAalOM peau3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJIoBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peammusyercss xumuyeckoe oOpa3oBaHueE
oOyyJarommxcsi Ha YpOBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMUS», COJEpKaHHE M TIOCTPOCHHE KOTOPOrO OIpEIeTIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TakXKe C y4E€TOM
oOmMX weaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1ero oopasosanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IIMBMIIM3AINM, B CO3/IJaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
NPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTcs B XMMHUU HAa OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH O0JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda MU KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KakK Hayka
CO3UJATEIIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTHH HAlpaBJICHA Ha pELICHUE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBbSI.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 MM s BbIpa0OTKM  MHMPOBO33PEHUYECKHX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKECHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmIass U HeopraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OpraHn4eckon xumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHH HAa OCHOBE
CUCTEMHOI'O TOJXOJa K M3yYEHUI0 YydyeOHOro Marepuajia U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4E€CKOM XHMMHHM BEILIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OpPraHUYECKUX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DIIEKTPOHHBIX
OpeJICTaBlICHU O cTpoeHMu BeulecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckol XWUMHH ITOJIYYalOT DPa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IEro 0Opa3oBaHUs MEPBOHAYAIbHbBIE
MIPEICTABICHUS] O XUMUYECKON CBSA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriIOM 3peHUs B mOpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO o0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NMPHUMEHEHUH, a TAKKE O XUMHYECKHX PEAKUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIbHOM W MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XHWMHEW, KPUTUYECKH OCMBICIHMBATh MH(GOPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUM, PEIICHUS WHTEIUICKTYyaIbHBIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHSL ~ M3YYEHHMsS] OPUEHTHUPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOMMXCA MHPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJAHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTA M
pEelIeHUs] MPOTHUBOPEYMI MEXIYy HOBBIMH (DaKTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU IKOJIOTMYECKUX MpoOieM, a
Takke MpodseM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3aga4  BOCHUTAHMS, PAa3BUTUS M COLMAIU3ALUU
OoOy4JaronMxcss MPUHATHIE NPOrpaMMOM IO XUMHUU TOJAXOJbl K OIPEAEIICHUIO
CONep)KaHUs M TOCTPOEHUS TMpeAMeTa MNpeAyCMaTpuBaOT (popMUpoBaHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUH, HMEIOMMX 0a30BO€ 3HAYCHHE IS
pa3iMyYHBIX BHJOB JESATENIBHOCTU: peUIeHHs] NpoOsieM, IOHUCKa, aHalu3a M
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENbCKON JEATENbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPU OMPEICTICHUN
coJlepKaTeIbHOM XapaKTepUCTUKHU LieJied HW3y4eHHUs NpelMeTa HalrpaBlIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKOM HAayKHd KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW NOAXOJ K OIPEACICHUIO LIEJIEH H3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIAMH HW3YyYCHHs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHUH,
OCBOGHHE SI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHHUSI,

e (opMUPOBaHHE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMAMMBIX Il MPUOOpETEHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHUX SBICHHIA,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CTIOCOOOB ACSATEILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conepkaTesibHasi XapaKTepUCTUKA LeJIel U 3a7a4 U3ydeHUsI
IpeaMeTa B porpaMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopazoBanusi. CerogHs B
MpErNoJlaBaHi  XUMHH B OONIbIIeH  CTEMeHW OTAAETCS  MPEANOYTCHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeILHON OpraHu3alliy, BIAJCIONIETO He
HA0OpOM 3HaHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUU W MPUMEHCHHS WX B PEATbHOUW KU3HU
JUTSL pEIeHUs TPaKTUYECKHUX 3a]1a4.

B cBs3u ¢ ATUM TpU U3Y4YEHUH TMpeaMeTa «XUMHS» JOMHHHPYIOUIEe
3HauYEHUE MPUOOPETAIOT TAKKUE 1IENU U 33]]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
bopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopmupoBaHHEe y OOYYalOMUXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTCHIINH), WMEIOIIMX YHHUBEPCAIbHOC 3HAUCHWE IS Pa3UYHBIX BHJIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJieM, MorcKa, aHaiau3a U 00paboTku mMHbOpMAIIH,
HEOOXOMMMBIX JUIs TIPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XWMHH, a TakXKe i1 OIEHKH C TIO3UIUH
DKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSHUS BEIISCTB M XUMHYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KUZHEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUU I MOUCKAa M aHaJn3a Y4eOHOH u
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, IpPHU IJIAHUPOBAHUU U IPOBEIECHUM XUMHUYECKOIO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIroHaIBHOTO MPUPOAONIONB30BaHNS, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTrO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHs] OIbITa
UCIIONb30BAaHUSl TONYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpenHero oO0mero oOpa3oBaHMS MPEeIMET «XUMUD)
0a30BOr0 ypOBHS BXOJHUT B COCTaB MPEAMETHON 00acTu «EcTecTBeHHO-Hay4YHbIE
pEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, HA 0230BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, coctabisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTPOECHHUSI OPraHUYECKHX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE N0J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKuX BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1acCU(pUKALMKU OpraHuyeckux BeuiecTB. HomeHknaTypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAJIbHBIE Ha3BaHUS
BKHEUIIUX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M HUX IIPEBPAILLCHHIA:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHWYeCKHX BEIIECTB M MarepuajlaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUI0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYITIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (DUM3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMM, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaguensl: OyramueH-1,3 u meTtunOyraameH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mnoiaumepusanuu). [lomydeHue CHUHTETUYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3UYECKHE HU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHMueckas CBsS3b MEXAY YIJIEBOAOPOJAMH, MPUHAUICKAILUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKHU YIJIEBOAOPOAOB. IIpuponmHslii ra3 W IONYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTalUTUYECKuil), mupoius. I[IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0OpaslamMu IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIIUU
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMHU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHEeHNs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue M XHUMUYECKHME CBOMCTBA (PEaKIMH C aKTUBHBIMU METaJllaMH,
rajJjior€eHOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHbie CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue denona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TIOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs U
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (PrU3HUecKre U XUMUYECKUE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIydeHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICILIMX KaPOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

CrnoxHple 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xupos. buomornueckas
POJIb KHUPOB.




YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIrIAEeBOAOB  (MOHO-, JH- W
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (B3aMMOJEHMCTBHE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  Pu3NyYecKne M XUMHYECKHE CBOWCTBAa Kpaxmana (TUApOJIN3,
KaueCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOAbl HM3Y4YECHMS BEIIECTB M HUX IIPEBpaLICHUI:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHHE aMMHAYHbIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEICHHE MPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHUYECKHUE CBOMCTBAa aMUHOKHCIOT (Ha mpumepe rimuuHa). buonorumueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWMCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaKluy Ha OeNKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUM:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMouleKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHS MOJIEKYJIApHAs
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHA —
MOJIMMEPHU3ALIS U MOJUKOHIECHC AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH PHU U3YYEHNH OPraHUYECKON XMMHU B
10 kiacce OCYLIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAyYHbIX MOHATHHA, TaK W HOHITHH, SBJISIOIIUXCS CUCTEMHBIMHU JUISl OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIOTE3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaIius, nepuoJuIHOCTb, HAOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTtepus, DHEpPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYHUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypChlI.

TexHonorusa: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO MHUTAHUS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaTsl, MaTEpHabl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHIl 31eMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesiesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH u lleproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MEPUOJUYECKOTO 3aKOHA U [lepnogmdeckord CHUCTEMBI
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEpUOaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAS, MeTajuindeckas). MexaHu3Mbl
oOpa30BaHUsI KOBAJICHTHOM XHWMHUYECKOW CBsSI3U (OOMEHHBI W JIOHOPHO-
akienTopHblil). Bomopoanas cBsi3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHe O aucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIUHEHHUN. Homenknarypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTuuecKas CBsSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kimaccupukanusi XUMHUYECKHX — peakiuid B
HEOPTaHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHUs MAacCChl BEIECTB,
3aKOH COXPAHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIMAIOINIME HAa COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposuTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIBHBIE METOJbl W3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucrema XxuMmuueckux sneMeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAUIMUECKUX PEHIETOK, HAOJIOJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHJIWKATOpPA, pEaKIMd HMOHHOTO OOMEHaA),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbiXx (akKTOPOB HA CKOPOCTh
XAMHUYECKON pEaAKIUm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEAKUMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenne HemeraiuioB B llepuomnueckor  cucreme
xuMuueckux syeMeHToB [[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJOreHOB, CEPhl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. [lonoxenne meramioB B Ilepuoguyeckoil cucTeMe XMMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOUYEK
aToMOB MeTayuioB. OOmue Qusndeckue cBoiicTBa mMetauioB. CIuiaBsl METAJIOB.
DIEKTPOXUMHUYECKUI P HAITPSKEHU METAIIOB.

XWUMHUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue crnocoObl monyueHus: MeTaioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lO0B HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIIOJEHHWE U OINHUCAHHUE JIEMOHCTPALMOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel mMacchl BemiecTBa WM OOBbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00bEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJHO
U3 BELIECTB UMEET IIPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 00€CrieUY€HUM SKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MMacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpHANIbl, KpAacKu, CTEKJIO, KEepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: NpPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3e€d TpW  WM3yYeHUH OOmed u
HEOPraHUYECKOM XMMHH B 11 Kilacce oCylIeCTBISIETCSA Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBIN (DaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCU(PUKAIMs, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEpPEHUS, CKOPOCT.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pECYpPCHI.

TexHonmorus:: XMMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOIACTBO
CTPOUTEIBbHBIX MaTEPUATIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, IHILECBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHAIIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCSL TMPOTPaMM  CpeJHEro oOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEAHEro OOIIETo
00pa30BaHUsI SBJISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJEIEHBI CISAYIOIINE COCTABISIONIME:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETIECHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIUXCA PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTro 00pa3oBaHMs;

HaJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, NYXOBHO-HPABCTBEHHBIMH [IEHHOCTSMHU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM U TpPaBWIAMM  TOBEJEHHUSA, CHOCOOCTBYIOLIMMHU  IpoleccaM
CaMOMO3HAHUS, CaMOpPAa3BUTHUSA M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MOpeaMeTa «XUMHSD» OTPAKAOT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
OoOy4YaronMxcs Mo peaju3alyy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUUICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTU MPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3€E PA3TUYHBIX BUJOB YUEOHOU NeATEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTU TEOPUU U TPAKTUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM M IOCIEIYIOIIEM
aHaJin3e MHQOpMAIMK O MEPEAOBhIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIECHHWE M IMOCTYNKH CBOMUX TOBAapUUIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) GpopMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHlecTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUIX, YTPOXKAIOIINUX 3OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUSA);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPUYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTM€ B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPaKTHUYECKOMY HM3YYEHHIO MPOQPECCHI pa3IudHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 10 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOHW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEIBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTWKEHUUW XUMHH  JUIs
peLIeHUs. BOIIPOCOB PAlMOHAIIBHOTO MPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOUIIEH
NPUPOAHON Cpele, YMEHHs] IPOrHO3MPOBAaTh HEOJIArONpUATHBIE HKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHAMAECMBIX JCUCTBUN U TPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO IKOJIOTMUECKOTIO MBILLICHUS, YKOJIOITHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJCOJIOTUU
xemodoOuu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAHUSl CHeU(PUKA XUMUU KaK HayKd, OCO3HaHMs €€ poJu B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeacTaBiieHuss 00 OKpPYXKaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YelIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbLHON KYJIbTYPHI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOJIb30BATh



MOJTydaeMble 3HAHUS I aHAIHM3a U OOBSICHEHUS SIBJICHUW OKPYXKAIOIIEro MHUpa U
MPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]1aTh 000CHOBAaHHBIC 3aKIFOUCHHS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON CATEIIBHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHUIO, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEUU(PHUKY METOJOB TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHUE,
MIPOIIeCC, CUCTeMa, HAYYHBIA (haKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEeHHE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (TO3HABaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome (dopmHpoBaHue (GyHKUIHMOHATIBHOM
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUN O0y4aroIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU Y4eOHBIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JelCcTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyalIM3UpoOBaTh  MOpoOsIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LENH JIeITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS I OOBSICHEHUS OTAETIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBAaHUS M KPUTEPUH [UIS KJIacCHU(PHUKAIMM BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIONIb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENN, IPEOOPAZOBBIBATH MOJICIIBHBIE NIPEICTABICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peakiMy — TMpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS JJIS1 BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BELIECTB M XUMHUYECKUX
peaKLuii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BATh TOCTABJICHHBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAHHBIE BOINPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOAOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMbBIT YYEHUYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3aJlay, NPUMEHEHUIO pa3IMYHBIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX uWHOOpMaImu (HAy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl UHTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MPECTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(dbopMyIMpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOJbI IMPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHUA YYEOHBIX 3a1ay
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  TpEICTaBICHUSA
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM #A3BIK B KayecTBE CpeAcTBa NpU paboTe C
XUMUYECKON uHpOpMaIeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYIibl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgJaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEl pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIIOJIHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKONH pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYyIUPOBATh BHIBOIBI
o pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHUN MyTEM COTJACOBAHHWS TO3UIIAN B
X07ie 00Cyk/1eHUs 1 0OMEHA MHEHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYLIECTBJISATH CBOK MO3HABATEJIbHYIO
NEeATEIbHOCTh, Ompenenss €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh TMpearaéMblii  airoputMm ACHCTBUN mpu
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENLCKUX 3ajad, BbIOMpaTh Hambosee
b deKTUBHBIN Ccroco0 MX pereHuss ¢ y4ETOM TOJy4YeHHs] HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBECHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SBJICHUU



opupoabl, B (HOPMHPOBAHUM MBIIIJICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XMUMHYECKHI 3JIEMEHT, aToM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKAN PSAZ, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCJIOPOJ, U Aa30TCOJEpXkAIINE COCAUHEHUS, MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEIUHEHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEWIIMX OPraHMYECKHUX BEIIECTB B OBITY M
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTb YMEHUW BBISABJISTH XapaKT€pPHbIE MPU3HAKU IMOHITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILICHUI OPraHUYECKUX COSAMHEHUI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
GopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XMMHUYECKUX pEakUui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUM YyCTaHaBIUBATh MPHUHAJJICKHOCTh HU3YyUEHHBIX
OpraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), [aBaThb KM Ha3BaHUSA 110
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHBIE
Ha3BaHUS OTAENBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EeHON, (popmanblaerus, aueTalibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIC);



cOPMHUPOBAHHOCTh YMEHHUS MPUMEHATHh TMIOJOXKEHHUS TEOPUU CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJIEH, MPOIMJIEH, AlleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, IeJUII0JI03a, AaMUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUYHUKH YTIIEBOJOPOAHOTO
Chipbs (He(QTh, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MpaKTUYECKOE IPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WU NPOJYKTOB PEAKIINHN);

chOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIECIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXke MpaBWia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBITOJTHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
TWJIIEHA M M3YyYEHHE €ro CBOICTB, KAUECTBEHHbIC PEAKIHUH OPraHMYECKHX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMHd TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIepUMEHTa B (opMe 3aliCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHoOpMaIUIO, TOJy4aeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTepHeT U Apyrux);



COPMHUPOBAHHOCTh ~ YMECHHHA  COOJIFOJAaTh  MpaBWja  IKOJOTHYECKU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpPAHEHHsI CBOETO 3/I0POBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIIeCTB, TOHUMast cMbIca Tokazarens [1JIK, mosicHATh Ha mpumepax CIocOOBI
YMCHBIICHUS M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

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

Ui CHETbIX H CcHa0OBUIANIMX OOYyYaIOMIMXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIC pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD) OTPaXkKakoT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBICHUMU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJISIPHBIA O0OBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKAasI CBS3b
(KOBaJIeHTHAs, MOHHAs, METATMYECKasi, BOJIOPO/IHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIU, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJIEKTPOJUTUYECKAS] JTUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U O€30MMaCHOM HCIIOJIB30BAaHUU BKHEUIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NS TEIILHOCTH YEIIOBEKA,



c(OPMHUPOBAHHOCTh YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (YrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIpYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAUINYECKAs], BOJOPOHAsA) B COCAUHEHUSIX, TUII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO BEUIECTBA (aTOMHAas, MOJIEKYJIApHasi,
VOHHasl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX PacTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONPEACIEHHOMY KiacCy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa 1 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTb YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xuMuueckux snemeHToB . M. MenpaeneeBa, ucnonb3yss MHOHSATUA «S-, p-, d-
DIEKTPOHHBIE opOuTanmny, «QHEPTETUYECKNE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuojaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOILIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollnX BEUIECTB, TEILIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH
pEaKlNy, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMUHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



C(OpPMUPOBAHHOCT YMEHUN MPOBOJAUTH PEAKLIMH, TMOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

cOPMHUPOBAHHOCTh YMEHHMHM  pACKphIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auYHbIX (AKTOPOB; XapaKTep CMEIEHUSI XUMUUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHUE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUAX, MAcChl BEIIECTBA WIH 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEIIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0OaTh MTPaBUJIa MOJIH30BAHUS XUMUYECKOM
nocyAod M JabopaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuia oOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh M BBINOJHATH XUMHUYECKUI
HKCIIEPUMEHT (pa3jioKEeHUe MEepPOKCUAa BOAOPOAAa B MPUCYTCTBUU KaTalM3aTopa,
ONpPENENEHUE Cpedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaAKIUH,
peaklMd MOHHOTrO OOMEHA, KayeCTBEHHbIE peakUu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a1a4 10
TeMaMm «Metaiey U «Hemeramibl») B COOTBETCTBHM C NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO OSKCIepUMEHTa B (QopMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX peaKIUil U (HOpMYIUpOBaTh BBIBOJBI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U ApyTrux);



chOPMHUPOBAHHOCTh ~ yMEHWH  COONIOAATh  MpaBWjia  AKOJOTUYECKH
[EJIeCO00Pa3HOr0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEACTIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens IIJIK, moscHAT, Ha mTpuMepax CHOCOOBI YMEHBIICHUS |
NPEOTBPAILICHHS X BPEITHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKa;

IUIsE 00YYaIONINXCSl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMUS BEIUIECTB U
XUMHYECKUX SIBJICHUN;

JUIS.  CJICTIBIX W CJIA0OBHUIANIMX OOYyYaloONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uudgposbie
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
HOC "Mos Ikona"
[Ipenmet oprannueckoit xumuu. Teopus https://myschool.edu.ru/
1.1 CTPOCHUS OPTraHUYECKUX COCTUHEHUN A. 3 bubnnorexa [JOK
M. bytieposa https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 3
Pa3nen 2. YraeBonopoabt
HOC "Mos IIkoma"
https://myschool.edu.ru/

2.1 [IpenenbHbIEe YTIEBOAOPOABI — ATKAHBI 2 bubmuorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos Ikona"

HenpenenbHbie yrieBoaopoabl: aaKkeHbl https://myschool.edu.ru/
2.2 ' ’ 6 1 bubmmroreka LIOK
AJKaUEHbI, aTKUHbI
https://lesson.academy-
content.myschool.edu.ru/04/10
OC "Mos Ikona"
https://myschool.edu.ru/
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2

but6mmorekxa [IOK
https://lesson.academy-




content.myschool.edu.ru/04/10

24

[TpupogHBIE HCTOYHUKY YTIICBOJOPOIOB
1 UX mepepadboTKa

Hroro no pazneny

13

Pa3znen 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust

HOC "Mos llkona"
https://myschool.edu.ru/
bu6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10

1HOC "Mos IIxona"
https://myschool.edu.ru/

3.1 Cruptel. ®enon 3 bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos Ikona"
https://myschool.edu.ru/

Anpaerunpl. KapOOHOBBIE KUCITOTHI.
3.2 e — 7 bubnuoreka [{OK
p https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkomna"
https://myschool.edu.ru/

33 YraeBoast 3 bu6mmoreka IIOK
https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no pazneny 13
Pasznea 4. A3oTconepxkaiye opraHudecKkue coeIuHeHus
HOC "Mos IIkomna"
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 https://myschool.edu.ru/

bubnunorexa LIOK




https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no pazgeny 3

Pa3zgea S. BoicokoMoJieKyJIsIpHbIE COeIMNHEHN S
HOC "Mos llkona"
https://myschool.edu.ru/

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro no pazueny 2
Ha3Banue MmoayJist
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM uudgposbie
Ne n/m P Konrpoabnusie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM

HOC "Mos Ikona"
https://myschool.edu.ru/

Crtpoenue BemiecTBa. MHOrooOpasue

1.1 4 bubmuoreka [IOK

BEILIECTB
https://lesson.academy-
content.myschool.edu.ru/04/11
1HOC "Mos IIxona"

Crtpoenue atoMoB. Ilepuonnueckuii 3akoH https://myschool.edu.ru/

1.2 u llepnoanueckas cucteMa XUMHUYECKUX 3 Bbu6mmoteka [JOK

anemenToB /I. 1. Menaeneera https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos Ikona"
https://myschool.edu.ru/

1.3 XVMMHYECKUE PEAKIINH 6 1 1 bubmuoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazgeny 13

Pa3nes 2. Heoprannueckasi XuMust
HOC "Mos Ixoma"
https://myschool.edu.ru/

2.1 Mertamibt 6 1 bubmuoreka [{OK

https://lesson.academy-

content.myschool.edu.ru/04/11




HOC "Mos Ikona"
https://myschool.edu.ru/

2.2 Hemeramnsl 9 bubmuorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11
1HOC "Mos lIkona"
https://myschool.edu.ru/

CBs13b HEOPraHMYECKUX U OPTAaHUYECKUX
2.3 BEIICCTE 2 bubnunorexa LIOK
B https://lesson.academy-

content.myschool.edu.ru/04/11

Wroro no pazgeny 17

Pasznea 3. Xumus u KU3HL
HOC "Mos Ikona"
https://myschool.edu.ru/

3.1 XuMUS U )KU3Hb 4 bubmuoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Kosun4yecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontposbubie IIpakTnueckue o0pasoBare/ibHbIE
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl
HOC "Mos IIkona"
[Ipenmer oprannyeckoil XuMuu, e€ https://myschool.edu.ru/
1 BO3HUKHOBCHHE, PA3BUTHE U 1 06.09.24 bubmmoreka [JOK
3HaUYEeHHUEe https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos Ixona"
Teopust cTpOEHUS OPraHUYECKUX https://myschool.edu.ru/
2 coenurenuit A. M. byrneposa, e€ 1 13.09.24 Bubmmorexa [JOK
OCHOBHBIE OJIOXKEHUS https://lesson.academy-
content.myschool.edu.ru/04/10
[IpencraBnenue o knaccuduxanuu LIOC "Mos IIkomna"
OpPraHMYECKHUX BEILIECTB. https://myschool.edu.ru/
3 Homenknarypa (cucreMatnyeckas) 1 20.09.24 bubnuoreka [{OK
W TPUBUAIILHBIE HA3BaHUS https://lesson.academy-
OpPraHNY€eCKUX BELIECTB content.myschool.edu.ru/04/10
HOC "Mos IIkona"
https://myschool.edu.ru/
AJKaHBI: COCTaB U CTPOCHHUE,

4 TOMOJIOTHYECKHH PSII ! 27.09.24 Bubmmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10

MeraH 1 3TaH — IpOCTEUIINE HOC "Mos Hlxona™
5 1 04.10.24 https://myschool.edu.ru/

MPEACTAaBUTCIIN AJIKAHOB

bubnunorexa LIOK




AJIKEHBI: COCTaB U CTPOCHHUE,

https://lesson.academy-
content.myschool.edu.ru/04/10

HOC "Mos llkona"
https://myschool.edu.ru/

6 ¢ 11.10.24 bubnunoreka LIOK
CBOMCTBA
https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos lIkona"
. https://myschool.edu.ru/
OTWJIEH U MPONUJIEH — MPOCTEUIINE
! IPE/ICTAaBUTENN AIKEHOB 18.10.24 bubmorexa HOK
pel https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IlIkona"
[IpakTrueckas padora Ne 1. https://myschool.edu.ru/
8 «lonydeHnue 3TUNIEHA U U3YYECHUE 25.09.24 Bbu6mmoteka [JOK
€r0 CBOMCTBY» https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkoma"
Ankanuensl. byraauen-1,3 u https://myschool.edu.ru/
9 metunoyraaues-1,3. [lomyuenue 01.11.24 bubmuoreka [IOK
CHUHTETUYECKOI'0 Kay4yyKa U PE3UHBI https://lesson.academy-
content.myschool.edu.ru/04/10
AJIKMHBI: COCTaB M OCOOEHHOCTH LOC "Mos Ilxona
o https://myschool.edu.ru/
CTPOEHUS, TOMOJIOTUYECKUI PS/I.
10 . . 02.11.24 bubnuotexa [JOK
AlleTUIIEeH — MpOCTEeNIINiA
https://lesson.academy-
MPCACTABUTC]Ib ATIKHHOB content.myschool.edu.ru/04/10
Brruncnenus mo ypaBHEHHIO HOC "Mos IHxona*
11 yp 15.11.24 https://myschool.edu.ru/

XUMUYECKON pEeaKnn

bubnunorexa LIOK




ApeHbl: 6EH30J1 U TOTYOII.

https://lesson.academy-
content.myschool.edu.ru/04/10

HOC "Mos llkona"
https://myschool.edu.ru/

12 22.11.24 bubnunoreka LIOK
TOKCUYHOCTH apeHOB
https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos lIkona"
I'eneTnyeckas cBA3b https://myschool.edu.ru/
13 YTJIEBOJOPOAOB, MPUHAICIKAIIUX K 29.11.24 bubnnoreka [JOK
pa3InyHBIM Kjaccam https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoHbIE HCTOYHHUKHU HOC "Mos Hixona
IeBOTOPOIOB: IPHPONHLI ra3 1 https://myschool.edu.ru/
14 z:)n HbIE He(i)l:}IHBIe rasel, He()Tb U 06.12.24 bubmmorexa [IOK
. .. 6 ’ https://lesson.academy-
TIPOZLYKTBI €€ HEPCPADOTKH content.myschool.edu.ru/04/10
I HOC "Mos IIkoma"
PUPOAHBIE UCTOUHUKH
YTIeBONOPOIOB: MPHPOHBI a3 1 https://myschool.edu.ru/
15 Oy THBIE He(i)”l:leBIe rasel, HeTh U 131224 bubmmorexa LIOK
yr . 5 ’ https://lesson.academy-
TPOAYKTEL €€ NICPEPabOTIH content.myschool.edu.ru/04/10
HOC "Mos Ikona"
https://myschool.edu.ru/
KontponbHas padoTa mo pazaerny
16 «YTIeBOJOPOIBD» 20-12.24 Bubmmorexa [IOK
AOPOA https://lesson.academy-
content.myschool.edu.ru/04/10
IIpenenbHble OAHOATOMHBIE CIIUPTHI: HOC "Mos lkona"
17 METaHOJI U 3TaHo. BoropoaHas 27.12.24 https://myschool.edu.ru/

CBA3b

but6mmorekxa [IOK




MHOroaroMHbIE CIIUPTHI:

https://lesson.academy-
content.myschool.edu.ru/04/10

1HOC "Mos llkona"
https://myschool.edu.ru/

18 28.12.24 bubnunoreka LIOK
STUJIEHTJIMKOJIb U TJINLEPUH
https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos lIkona"
DeHOII: CTPOEHUE MOJIEKYJIbI, https://myschool.edu.ru/
19 ¢du3nvecKkre 1 XUMHIECKHIE 17.01.25 bubnuoreka [IOK
CBOICTBA, IPUMEHEHHUE https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos Ikona"
https://myschool.edu.ru/
Anpaeruapl: GopMaIbIeTHI U
20 24.01.25 bubnunoreka LIOK
aneraibAerui. AueToH
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkoma"
OIHOOCHOBHBIE ITPEIETBbHBIE https://myschool.edu.ru/
21 KapOOHOBBIE KUCIIOTBI: MypaBbUHAs 31.01.25 bubmmnorexa LIOK
U YKCyCHast https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos Ikona"
[IpakTuueckas padbora Ne 2. https://myschool.edu.ru/
22 «CBoiicTBa pacTBOpa YKCYCHOM 07.02.25 bu6muoreka [JOK
KHCJIOTBD» https://lesson.academy-
content.myschool.edu.ru/04/10
CreapuHOBas U 0JIEUHOBAS HOC "Mos llxona"
23 KHUCJIOTBI, KaK IPeICTaBUTEIN 14.02.25 https://myschool.edu.ru/

BBICHINX Kap6OHOBI)IX KHUCJIOT

but6mmorekxa [IOK




Mpr1a Kak cOJIM BBICIHIUX

https://lesson.academy-
content.myschool.edu.ru/04/10

HOC "Mos llkona"
https://myschool.edu.ru/

24 KapOOHOBBIX KHCIIOT, X MOOIIEE 21.02.25 bubmmoreka [JOK
JICUCTBUE https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos lIkona"
CloXHbIe 3(1)I/IpLI KakK IIpOMU3BOIHBIC https://myschool.edu.ru/
25 KapOOHOBBIX KUCIOT. [ 'mapomnu3 28.02.25 bubnuoreka [IOK
CIIOXKHBIX 3(PHpPOB https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos Ikona"
https://myschool.edu.ru/
JKupsl: ruiponns, NpuMeHEHUE,
26 07.03.25 bubnuorexa [JOK
OuoJsiornyeckas pojb >KHPOB
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkoma"
VYrneBoabl: cocTaB, KilacCHUpUKaIs. https://myschool.edu.ru/
27 Baxkneiimue npencraBuTeNu: 14.03.25 bubmuoreka [IOK
TJII0K03a, PpyKTO3a, caxaposa https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos Ikona"
https://myschool.edu.ru/
Kpaxman u nemnronosa kak
28 IPUPOIHBIE TIOJUMEPDI 2103.25 bubnrorexa LHOK
https://lesson.academy-
content.myschool.edu.ru/04/10
KonTtponbHast pabota no pasueny HOC "Mos lkona"
29 «Kucnopoaconepxaine 04.04.25 https://myschool.edu.ru/

OpTraHU4YCCKUC COCOAUHCHU A

but6mmorekxa [IOK




https://lesson.academy-
content.myschool.edu.ru/04/10

HOC "Mos llkona"
https://myschool.edu.ru/

30 AMMJHEBL: METHJIAMHUH U aHUJIUH 1 11.04.25 bubnunoreka LIOK
https://lesson.academy-
content.myschool.edu.ru/04/10
1HOC "Mos lIkona"

AMUHOKHUCIOTHI KaK aM(i)OTepHBIe https://myschool.edu.ru/
31 OpraHMYECKHUE COETUHEHUS, UX 1 18.04.25 bubnuoreka [IOK
Oouojorndeckoe 3HaueHue. Ilentuap https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos Ikona"
https://myschool.edu.ru/
benku kak npupoaHbIe
32 1 25.04.25 bubnuorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IIkoma"
https://myschool.edu.ru/
OCHOBHBIC TTOHITUS XUMUH

33 BBICOKOMOJIEKYJIAPHBIX COENHEHMUH ! 1605.25 bubmmorexa LIOK
https://lesson.academy-
content.myschool.edu.ru/04/10
HOC "Mos IlIkona"

OCHOBHBIE METOBI CHHTE3A https://myschool.edu.ru/
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUM. 1 23.05.25 bubmoreka LIOK
[Imact™Maccshl, kKaydyku, BOJIOKHA https://lesson.academy-
content.myschool.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Hara
Tema ypoka Kontpoabnubie IIpakTunyeckue o0pa3oBaTe/ibHbIE
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
1HOC "Mos llkona"
. https://myschool.edu.ru/
XUMUYECKU 3JIEMEHT. ATOM. P Y e

1 1 05.09.24 bubnuorexa LIOK

DneKTpoHHas KOH(GUTYpalus aTOMOB

https://lesson.academy-

content.myschool.edu.ru/04/11
Ilepronnueckuii 3aKOH 1 .

"

Ilepronnueckas cucrema HOC "Mos Hixona

https://myschool.edu.ru/
XUMHUYECKUX 3j1ieMeHToB J[. 1.

2 1 12.09.24 bubmmnorexa LIOK

MenneneeBa, nX CBS3b C

g . https://lesson.academy-
COBPEMEHHOM TEOpHUEH CTPOCHUS

p p p content.myschool.edu.ru/04/11

aToOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX DJIEMEHTOB 1 UX LIOC "Mos IlIkona"
COEMHEHUH 1O TpyNIaM 1 https://myschool.edu.ru/

3 nepuoaaM. 3HaueHue 1 19.09.24 bubnmnoreka HOK
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI https://lesson.academy-
XUMHUYECKUX d1eMeHToB J[. 1. content.myschool.edu.ru/04/11
MenzeneeBa B pa3BUTUU HAYKU

" n
CtpoeHue BelecTBa. XUMUYECKast HOC "Mos IIxona
v https://myschool.edu.ru/
CBSI3b, €€ BUJIBI; MEXaHU3MBI

4 . 1 26.09.24 bu6muoreka [JOK

00pa3oBaHus KOBAJICHTHOM CBSI3H.
B https://lesson.academy-
OJI0pPO/IHAs CBA3b
A0poa content.myschool.edu.ru/04/11
5 BanenTtHocTb. 1 03.10.24 HOC "Mos IlIkona"




DJIEKTPOOTPUIIATEIBLHOCTh. CTENEHb
okucieHus. Benjectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsarue o JUCIICPCHBIX CUCTEMAX.

https://myschool.edu.ru/
bu6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

HOC "Mos llkona"
https://myschool.edu.ru/

6 VcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. 10.10.24 bu6nmmoreka [IOK
MaccoBasi 10151 BEIlleCTBa B pacTBOPE https://lesson.academy-
content.myschool.edu.ru/04/11
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
7 17.10.24
['eneTnueckas CBsi3b HEOPTAHUYECKHUX
BEILIECTB, Pa3JIMYHbBIX KJIACCOB
Kiaccupukanus XuMHIecKux
. N HOC "Mos Ikona"
pEaKUHl B HEOPTAHUYECKOW U
o https://myschool.edu.ru/
OpraHUYECKON XMMHUH. 3aKOH
8 24.10.24 bu6mmoteka IIOK
COXPAaHEHHUS MACChl BELIECTB; 3aKOH
https://lesson.academy-
COXPaHCHUA H NPEBPATICHIA SHEPTHH content.myschool.edu.ru/04/11
IIPYU XUMHUYECKUX PEAKIUAX
HOC "Mos IIkomna"
https://myschool.edu.ru/
CxopocTtb peaknuu. OOpaTumbie
9 31.10.24 bu6mmoreka IIOK
peakuu. XuMU4YECKOE paBHOBECUE
https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos IIkona"
[IpaxkTuueckas padora Ne 1. https://myschool.edu.ru/
10 «BnusHue pa3nnyHbIX (PaKTOPOB HA 02.11.24 bubmuoteka [IOK
CKOpPOCTb XUMHUYECKOU PEaKLIU» https://lesson.academy-
content.myschool.edu.ru/04/11
11 DNEKTPOIUTHYECKAs JUCCOLUAITHS. 14.11.24 HOC "Mos lxona"




[TonsiTHE O BOZOPOIHOM ITOKa3aTese
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponns opranndeckux u
HCOPTraHN4YCCKUX BCIICCTB

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC

https://myschool.edu.ru/
bu6nmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

HOC "Mos llkona"
https://myschool.edu.ru/

12 peakuuu. [ToHsTue 06 smekTposm3e 21.11.24 bub6imoreka [IOK
pacIuiaBoB U PaCTBOPOB COJICH https://lesson.academy-
content.myschool.edu.ru/04/11
1HOC "Mos Ixona"
https://myschool.edu.ru/
KoHnTponpHas padora mo pasaeny
13 28.11.24 bubnunorexa LIOK
«Teopernueckre OCHOBBI XUMUD)
https://lesson.academy-
content.myschool.edu.ru/04/11
MerTannel, uX MOJOXKEHHUE B | Y
[Tepuoauueckoii cucteme HOC "Mos Llxona
https://myschool.edu.ru/
XUMHYECKUX 3jiemeHToB J[. 1.
14 05.12.24 bu6nunorexa LIOK
Meunneneesa 1 0COOEHHOCTH
06 https://lesson.academy-
CTPOCHHA aTOMO?' e content.myschool.edu.ru/04/11
¢du3HYecKue CBONCTBAa METAJIOB
HOC "Mos IIkona"
CrnaBbl METAJLIOB. https://myschool.edu.ru/
15 DNEKTPOXUMHUYECKUH Psift 12.12.24 bubmuoreka [IOK
HaIpsHKEHUN METaJIOB https://lesson.academy-
content.myschool.edu.ru/04/11
. N HOC "Mos IIkoma"
XUMHYECKHE CBOMCTBA BaKHEHIIINX
o o o https://myschool.edu.ru/
METaJUIOB (HATPHH, KT, KaTbIUH,
16 19.12.24 but6mmoreka [IOK

MarHui, alfoMUHHIN) U UX
COEIMHEHUI

https://lesson.academy-

content.myschool.edu.ru/04/11




XUMHYECKUE CBOMCTBA Xpoma, MEIu

HOC "Mos IlIkona"
https://myschool.edu.ru/

17 . 26.12.24 bubmuorexa [IOK
1 UX COECTUHECHUH
https://lesson.academy-
content.myschool.edu.ru/04/11
1HOC "Mos lIkona"
o https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA IIMHKA,
18 . 16.01.25 bubnuorexa [IOK
JKelle3a U UX COCTUHEHUN
https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos Ikona"
[TpakTuueckas padorta No 2. https://myschool.edu.ru/

19 "PelieHne s3kciepuMeHTAIbHBIX 23.01.25 bubnmoreka [JOK

3a7a4 no teMe «MeTauie»" https://lesson.academy-
content.myschool.edu.ru/04/11

Hemerannsl, ux nonaoxeHue B ]_[OC "Mos I1Ixoma"

Ilepronnueckoit cucreme https://myschool.edu.ru/

20 XUMUYECKHX 351emMeHToB /1. 1. 30.01.25 bu6mmoreka IIOK
MenaeneeBa 1 0COOEHHOCTH https://lesson.academy-
CTPOEHHUSA aTOMOB content.myschool.edu.ru/04/11
® . HOC "Mos IIkomna"

N3NYECKHE CBOMCTBAa HEMETAIIIOB.
https://myschool.edu.ru/
AmoTponusi HEeMeTauIoB (Ha
21 puMepe KMCIOpoa, cephl, pochopa 06.02.25 brbmmorexa LOK
PHMEp pOd, CeprL, p https://lesson.academy-
1 yrnepoz[a) content.myschool.edu.ru/04/11
HOC "Mos IIkomna"
- https://myschool.edu.ru/
XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
29 13.02.25 bubnunorexa LIOK

CCPBI U UX COE€IUHEHUI

https://lesson.academy-
content.myschool.edu.ru/04/11




XnMHYecKre CBOMCTBA a30Ta,

HOC "Mos Ikona"
https://myschool.edu.ru/

23 pocodpa n ux coenuHEHMI 20.02.25 bubmmorexa OK
p a https://lesson.academy-
content.myschool.edu.ru/04/11
1HOC "Mos lIkona"
o https://myschool.edu.ru/
XUMHYECKUE CBOWMCTBA YIJIEpO/a,
24 3 27.02.25 bubmmorexa LIOK
KPEMHUS U UX COCIMHEHUHN
https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos Ikona"
. https://myschool.edu.ru/
[IpuMmeHeHne BaxHEUIINX
25 . 06.03.25 bubnuoreka [{OK
HEMETAJJIOB U UX COeTUHEHUN
https://lesson.academy-
content.myschool.edu.ru/04/11
O00011IeHE U CHCTEMATHU3AIINS LIOC "Most IlIkoma"
3HaHui 1Mo TeMe «HemeTamisn. https://myschool.edu.ru/

26 Beluucnenus no ypaBHeHUAM 13.03.25 bubmmnoreka HOK
XAMHUYECKUX PEaKUUi U https://lesson.academy-
TEPMOXUMHUYECKUE PACUETHI content.myschool.edu.ru/04/11

HOC "Mos IIkomna"
[TpakTrueckas padota Ne 3. https://myschool.edu.ru/
27 «Perenue 3KkcrepuMeHTaIbHbBIX 20.03.25 bubmmnoreka HOK
3aga4 no teMe "Hemertauier'» https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos IIkomna"
https://myschool.edu.ru/
KonTponsHas pabora o Temam
28 03.04.25 bubnunorexa LIOK

«Mertamiae» n «HemeTamisry

https://lesson.academy-
content.myschool.edu.ru/04/11




HCOpFaHI/I‘ICCKI/IC " OPraHUuYCCKHUE

HOC "Mos Ikona"
https://myschool.edu.ru/

29 kucioTel. Heopranuueckue u 10.04.25 bubmuorexa [IOK
OpraHN4YeCcKue OCHOBAHUS https://lesson.academy-
content.myschool.edu.ru/04/11
AmpoTepHbIe HEOPTaHUYECKUE U HOC "Mos Ilxona
https://myschool.edu.ru/
OpPraHUYECKUE COCTUHEHMUS.
30 17.04.25 bubnunorexa LIOK
I'enernueckas CBsI3b HEOPTAHUYECKUX
https://lesson.academy-
1 OpraHMHCCKHX BCIICCTB content.myschool.edu.ru/04/11
Poab xuMuu B o0ecrieueHun HOC "Mos Hlkora
o o https://myschool.edu.ru/
3KOJIOTUYECKOH, SJHEPreTUYECKON U
31 . 24.04.25 bubmuoreka [IOK
MUIIEBON 0€30IaCHOCTH, Pa3BUTHH
https://lesson.academy-
MCMIMHEL content.myschool.edu.ru/04/11
1HOC "Mos IIxona"
[IpencraBnenus 06 0OMKUX HAYUHBIX https://myschool.edu.ru/
32 MPUHIIMNAX TPOMBIILIEHHOTO 08.05.25 bubmmnoreka [LIOK
MOJTYYEHHS BAKHEHIIINX BEIIECTB https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos Ikona"
https://myschool.edu.ru/
UYenosek B MUpE BELIECTB U
33 15.05.25 bu6nunorexa LIOK
MaTepUalIOB
https://lesson.academy-
content.myschool.edu.ru/04/11
HOC "Mos IIkoma"
https://myschool.edu.ru/
34 XHUMHS U 300pOBbE YEIIOBEKA 22.05.25 bu6muoreka [JOK

https://lesson.academy-

content.myschool.edu.ru/04/11




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
Xumus, 10 knacc 'abpuensia O.C., Octpoymon U.I'., Cnankos C.A.,

Axunonepnoe o6miectBo "[Ipocsemenue"

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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