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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOimero oOpa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM craHmapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnouTaHud B Poccuiickoil
®denepanuu Ha niepuon a0 2025 roma» (Pacmopsikenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS O0YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOThEMIIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
Yel0BeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEp)KaHUE M TOCTPOCHHE KOTOPOro OIpPEAEIICHbl B
nmporpaMme 10 XHMHUU € YY4ETOM CHeuu(PuKd HAyKd XUMUW, €€ 3HAYCHUS B
MO3HAHUW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed MW MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHHME IEJOCTHOIO MPEJICTABIEHUs 00 OKpYXKAIOIIEM MHUpE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHHUS.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlicHa HAa pEUICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUMYMA, MPOJOHKECHHUS
00pa30BaHusl B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas M HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOM XUMUHU (C BKIIFOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera o0ecnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEIECNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHuyeCKHX
COCIMHEHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBlICHUd O CTpoeHHu BemlecTB. CBeaeHHSs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnueckod XUMHM IIOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHSD» O00yYarolMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHSATh MCTOPUYECKOE W3MEHEeHHE (QYHKIUMH JTOro 3akoHa — OT
o0o0mIaroIei 10 00bACHAIONMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, & TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHus jomnosHsercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMHU COJEPKAHMS, HMEIOIIMMHU KYJbTYPOJOTMYECKUA W TPHUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUIeHUS MHTEIUIEKTYalbHbIX |
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €JIMHCTBO HEOPraHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MpoOieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHHSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATHIE MNPOrpaMMOM IO XUMHUHU TOJAXOJbl K OIPEACIICHUIO
COllepKaHUs M TMOCTPOEHUS TpeaMeTa MpeAyCMaTpUBalOT (OpMUpPOBaHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBMI, HMEIONMX 0a30Boe 3HAUYCHHE IJIs
pa3IMuYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpodsieM, MOHUCKa, aHalu3a H
00paboTku MHpOpMALK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIE0BATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs, TP OMPEICICHUH
COJIEpKATEeJIbHOM XapaKTEpUCTUKH LIeJIed HU3Y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LENEN U3y4YeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IIEJISAMH HM3yYCHHUs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUH KaKk BaKHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOH
JeXKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIEC 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKW, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHWSI,

o (opmMupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIHi, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LIeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B porpaMme 1Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPENolaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA 00IIE00pa30BaTEIbHOM OpraHu3allid, BIACIONIEro HE
HA0OpOM 3HAHWW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCABHOU >KM3HU
JUTSL pEIIEHUs TPaKTUYECKHUX 3a]1a4.

B cBs3M ¢ ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JOMUHUPYIOIIEe
3HAYCHUE MPUOOPETAIOT TAKKE 1IN U 33]]a4H, KaK:

amanTaiusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX XKU3HCHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAIONMUXCS  KJIFOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MorcKa, aHainu3a U 00padoTKu MHQPOpPMAIIUH,
HEOOXOMMMBIX IS TIPUOOPETEHUSI OMbITa ACATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TO3HAHUM XHUMHH, a TakKXKe JIs OIEHKH C TO3MUINI
IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYATIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOMCKAa W aHaliu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIECHUU XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHHE Yy oOOyyaroumxcs YOEKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XWUMHUU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM maHe cpenHero oOimiero oOpa30BaHUS MPEAMET «XHUMUS»
0a30BOro ypoBHSI BXOAMT B COCTaB MpeaMeTHOM obnacTi «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OPraHHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccUpuKaUKM OpraHuyeckux BemniecTB. HoMeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJCHHE W
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILICHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKJACHWE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
NOJINMEPHU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepuszanuu). [lonmydeHne CHHTETUYECKOIrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUYECKHUE U
XMMHUYECKHE CBOWCTBA (pEakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHMs, THIpaTallly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUsI U HUTPOBAHUS), NTOJIYUEHUE U MPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmueckas CBsI3b MEXIy YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii Tra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), mnuponus. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YeHHUsS BEIIECTB W HUX MPEBpaIIlCHUI:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIIUH
«Hedptp» u  «Yromp», MoIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢uznyeckne U XHUMHUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETajllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUEe MEeTaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XMMHMYECKHE CBOMICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH), OJyUYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoOBasi MU OJICMHOBAs KUCIOTHl KaK MPEJCTaBUTENM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrineBompl:  cocTaB, KiacCH(UKAIUsA  yriaeBoAoB (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJICKYNbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuauHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TJIIOKO3bl), HAXO0XJIECHUE B MPHUPOJE, NPUMEHEHUE,
ononorunyeckas poiib. Potocunres. pykTo3a KaKk U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmania (THIpOJus3,
KayeCTBEHHAs peakLus C HOJOM).

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaToMHbBIX CHUPTOB (B3aUMOJECHCTBUE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kkpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMyeckrue coeauHeHus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OeiaKkoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX NPEBPALLCHUN:
HaO0JI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKkyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
IIOJINMEpU3ALUs U MOJUKOHIEHC AL

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszanust MeXNpeIMETHBIX CBA3EH MPU U3YYEHNH OPraHUYECKON XMMHU B
10 kmacce OCYIIECTBIISIETCA 4Yepe3 HCIOJNIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHMA, TaK U TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU IS OTAEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, mepuoInIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJIE3HBIE UCKOMaeMbl€, TOILIMBO,
pECypCHI.

TexHOoNorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOTO MUTaHUS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaTbl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKHl 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000JI04Ka. DHEPreTUYeCKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH u Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoanyeckoil cucTeMbl
xumudeckux snaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
oOpa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEHIECTB IO TpPyNIaM M IEepPHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKas CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(kOBaJIeHTHasi HEMOJsipHasi W TMOJSpHAsi, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiii). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHUN. Homenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nuccounanus. CuiabHbIe U cliadble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XuMuIeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUd HOHHOTO OOMEHaA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJISl BELLIECTBAY.

Heopranuuyeckass xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B Ilepuoamueckorn cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa ' 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJI0poaa, cephl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJIOB (raJIOr€HOB, CEepbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. [lomoxenne mertamioB B llepuoguyecko cucTeMe XMMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BaXKHEHIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmme cnocoObl momyueHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTayuibl M CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
HKCIEPUMEHTANIbHBIX 3a/a4, HaOJIOJEHWEe M OIHMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa MM OOBbEMA ra3oB IO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0O€CrieUeHUM SKOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXKHEUIIME CTPOUTEILHBIE
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yIa0OpeHusl.

XUMHST W 3I0pPOBbE YEJIOBEKA: IpaBUjia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B OBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOpraHn4yeckor XxumMuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX ECTECTBEHHO-HAYYHBIX TOHATHH, TakK MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusnka: MaTepusi, JHEPTHs, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpAIBI, TOPHBIC TOPOIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
peCypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MPOU3BOICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBINLUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TPOTPAMM  CpPEIHEro oOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaAMeTHbIM). HayyHo-mMeTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHsS» Ha YpPOBHE CPEOHETO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBALIUU K O0YUCHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH I1€I0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTra «XHUMHsS» JOCTUTaroTCs B
CAMHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOrO OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOPMAMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JIuyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
OoOy4YaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YJaAIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITEIBHOCTH IPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M TO3HABATENbHBIX 3a7a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEYECTBEHHON XUMUH;

YBa)KEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IIOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0€30MacHOTO OOpalieHHsl ¢ BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSl TIOCTEACTBUNA W HENPUATUS BPEIHBIX MPHUBBIUEK (YMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHH MPAKTUYECKUX 3aaad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCuil pa3aIuyHoOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yabTaraM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKHX MpOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHOW CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIONb30BAHUA JOCTWKEHUUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHAMAECMBIX JECUCTBUN U MIPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHWU IIEJIOCTHOTO
MpecTaBiIeHuss 00 OKPYXKAroIeM MHUpE KaK O €IWHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MPUPOJHOTO PABHOBECHS,

yOeXKXAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPABICHHOCTH W BA)XHOW pOJIA B
CO37IaHNHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPoOIeM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUECKOU, IUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEYEHUU YCIIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHHUS SABJICHHI OKPYKAIOIIET0 MUPA U
MPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C MENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYaIINAX;

WHTEpeca K NO3HAHMIO U MCCIIE0BATENIbCKON AEATEIBbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B pazlu4HbIX chepax nmpodeccHoHaIbHOM
NEATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHUS, OTpakKaIOUUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIM (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATbHON KOMIETEHIIUN 00y4arOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAIbHbIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbHBIMHA Y4eOHbIMU MOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITeTbHO  (OpPMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUHM [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC TIPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOH
peakiMy — TMPU PElICHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJA0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyaupoBaTh
0000IIIEHUS U BBIBOBI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0OB TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIIPAaBOYHbIC TOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMynMpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHBIC METOJABI MPHU MOUCKE U
orbope wuHpOpMaLMK, HEOOXOAUMOW [JJIs BBINOMHEHHS Y4YeOHBIX 3a7ad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TMpEACTABICHUS
uHpopMaIuu (cxembl, TpaduKy, AUATPAMMBbI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa INpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHYECKHE CPEICTBA
HaTJISAHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIora U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro mpoekTa u (popMyIHpOBaTH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYXXJICHUSI 1 00MEHA MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpenensst e€ Ienu W 3a7aud, KOHTPOJIMPOBAaTh M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIENOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

chOpPMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHUM SIBIICHUI



opupoabl, B  (HOPMHPOBAHUM MBIIUICHUS H  KyJIbTYphl JUYHOCTH, €&
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUSI MPAKTUYECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U MPUPOTHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi opmyina (pa3BEépHyTas M COKpallEHHAas), MOJb, MOJIIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPUSI CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEIIOBEKa;

Cc(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPALCHUN OPTaHUYECKUX COCIUHEHUN;

C(OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLuH,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJl OPTaHUYECKHX BELIECTB I WILTIOCTPALUU KX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHHIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IIO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWIIEH, MPONWIIEH, AalleTHJICH,
STWJICHTJIMKOJIb, TIULEPUH, (EHON, (popManblaerus, aueTalibIerui, MypaBbUHas
KHMCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LeJUII0J103a, TIULHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENEISATh BHJbI XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCIMHEHUAX (OIMHAPHBIE U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh IIOJOKEHUS TEOPHUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENICH pPa3IHMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AalECTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH307, METAaHOJ, ATAaHOJ, STUJICHTJIUKOJIb,
IIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (He(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAaHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJItoJeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBWiia OOpalIeHUsS C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUM
AKCTIIEPUMEHT (TIpeBpalieHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUU, OJTyUCHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMU OPraHUYECKHUX
BEIECTB, JCHATYypaIusi OCJKOB MPU HArpeBaHUU, I[BETHHIC pPEAKIMN OEJIKOB) B
COOTBETCTBUHM C TpaBWIaMU TEXHUKA OE€30MaCHOCTH TpU OOpalleHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHUEM, WPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peaknuii 1 GOPMYyIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATh XHUMHYCCKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  JKOJOTHYCCKHU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IEIAX
COXPAHEHHs CBOETO 3JIOPOBBSI M OKPYXKAIOLIEH MPHPOTHON CpEeAbl, OCO3HABATH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTaHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbici Tokazatens I1JIK, mosicHITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

Ui CHETbIX H  CcHAa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] MPAKTHYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUN AJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUTNUECKas, BOJIOPOJIHAS ), KpUCTAJITMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTHUYECKAST JTUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AMCCOLMAlMH, nepuoauueckuid 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
NpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN S3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA;



c(OPMUPOBAHHOCTh YMEHHU BBISBISTH XapaKTEpHbIE MPHU3HAKU TOHSATHUH,
YCTAaHABJIMBATh UX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME ITOHATHS NPH
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMUYECKUX  peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX pACTBOPaX HEOPTraHHUYECKHUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (TPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnonb3yss MHOHATUA «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPIreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAMHEHUN
10 nepuoaaM u rpynnam llepuognueckor cuctembl XuMHUECKUX d1eMeHTOB [l. 1.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKAY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTEIEHEH OKUCIEHHS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKklny, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



c(OpPMUPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OINBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIHUIA MOCPEACTBOM COCTABJIEHUS 3JEKTPOHHOro OajlaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero BozaeiicTBus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTb XHWMHUYECKHE IPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOW KHUCIIOTBI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasl J10Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, PEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «HemeTramib»y) B COOTBETCTBHM C MPAaBWIAMHM TEXHUKU
0e30macHOCTH TIPU OOPAIICHUN C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh pPE3yJIbTaThl XUMHYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIHUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  JKOJOTHYCCKHU
I1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOH NEATETLHOCTH B IIEJSIX
COXpPAHEHHsI CBOETO 3/I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CPENbl, OCO3HABAThH
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHocOoObl YMEHBIICHUS |
NPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBUS HAa OPTaHU3M YEIOBEKa;

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL  CJICTIBIX H  CJIA0OBHUIANIMX OOYYaroONIMXCs: YMEHHE HCII0JIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anvcu XMMUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xejioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer opraHn4eckoi XUMHH. https://lesson.edu.ru/lesson/a9f3d191-
1.1 Teopus cTpoeHUs OpraHMYECKUX 3 0 0 Sele-4e24-ac02-
coenquHenuit A. M. byrneposa efb16fa49f6a?backUrl=%2F04%2F10
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
TTpee/bHbIE VIIEBOIOPOIE! — https://lesson.edu.ru/lesson/258ddc06-
2.1 P yr P 2 0 0 ec23-473c-b3d7-
ATKAHbT ed82fcaddd02?backUrl=%2F04%2F10
Hellbe 16/ HbIE VIICBOLODOIE: https://lesson.edu.ru/lesson/4038171e-
2.2 ped YIIICBOIOPOARE 6 0 1 4158-4bd1-ae98-
ATCHPL, ATKAHCHDL, ATTKHHbL 18dc1¢fb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-
2.3 ApomaTuieckue yrieBoa0pOoabl 2 0 0 d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%?2F10
3 (T —— https://lesson.edu.ru/lesson/99557a5e-
2.4 e ; 3 1 0 2221-43e0-97b8-
YTJICBONOPOAIOB 1 HX EpepaboTia 983de535¢44d?backUrl=%2F04%2F 10
Hroro no pazneny 13
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. Genon 3 0 0 https://lesson.edu.ru/lesson/5439¢18b-




7440-4b6f-bf84-c04fad71694f

Anpneruapl. KapOOHOBBIEC KHCIIOTHI.

https://lesson.edu.ru/lesson/8664b319-

32 CrnoxHuble 3¢upbl ! 0ba3-4945-b076-cb7ae5858b90

33 v 3 https://lesson.edu.ru/lesson/709ce43a-
' [IEBOIbL deb6-4281-963b-01d2¢212d4d0
Hroro no pazgeny 13

Pa3znea 4. A3oTconepkamue OpraHudecKkue coeuHeHust

https://lesson.edu.ru/lesson/0c608a59-

4.1 AMuHbBI. AMUHOKHUCIIOTHI. benku 3 4069-4481-8396-.9205F201b73e
Htoro no pazneny 3
Pasnen 5 BeicokoMmosieKy I pHbIE COeAUHEHUS

5.1 [Tnactmaccer. Kayayku. Bonokna 2 Zité):jﬂzis_ogg':giZ/;ES;O;(;:SE8ldac_
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Kourpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenune atomoB. [lepuoauyeckuii 3aKkoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4 0 0
BEILIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanbl 6 0 1
2.2 Hemeramnsl 9 1 1
C
)3 BSI3b HEOPTaHUYECKUX U OPraHUYECKUX ) 0 0
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 0 0
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB
Ne Hara
KonTpoan IIpakTuyec
n/ Tema ypoka Bcee HU3y4YeH JeKTPOHHBbIEe HU(PPOBHIE 00pa3oBaTeIbHbIE PECYPChI
o ro HbIE KHe st
padoThI padoThI
IIpeamer
OpraHU4eCKOiM https://lesson.edu.ru/my-school/lesson/a9f3d191-5e1e-4e24-
XUMHH, €€ | 0 0 05.09.2 ac02-efb16fa49f6a?backUrl=https://urok.apkpro.ru/
BO3HUKHOBEHHE, 02'3 ' token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d6163
pa3BUTHE U 2acf9035¢32a694
3HAYCHHE
Teopust ctpoeHus
OpraHnIeCKux https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4¢59-9dcf-
coenaeHud A. M. | 0 0 12.09.2 20517ae4b52eMackUrl=https://urok.apkpro.ru/
bytneposa, eé 02'3 ' token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d6163
OCHOBHBIC 2acf9035¢32a694
MOJOKEHHUS
[IpencraBnenue o
KJ1acCu(pUKaLuu
OpraHNYeCKHUX
BCIICCTB. https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-
Homenkiatypa 0 0 19.09.2 b8be-b4cb589aead 1 ?backUrl=https://urok.apkpro.ru/
(cucremaTudeckas) o token=00d3c187bded0129a346af21affaa6a9e375b1¢38cf3d6163
023 )
Y TPUBHUAJIbHBIE acf9035¢32a694
Ha3BaHUA
OpraHNYeCKHUX
BEIIECTB




AnKaHBI: COCTaB U
CTpOEHUE,
TOMOJIOTHYCCKUM
pan

Meran 1 3TaH —
MPOCTEUIIINE
MpeACTaBUTEIHN
aJIKaHOB

AJIKEHBI: COCTaB U
CTpOEHHE,
CBOIiCTBa

OTUJIEH U
MIPOIUJICH —
MpOCTEUIIINE
MpEeACTaBUTENN
AJIKEHOB

IIpaxTrueckas
pabota Ne 1.
«Ilonyuenue
STHIIEHA U
H3y4EHUE €ro
CBOWCTB»

ATnKagueHsl.
byranuen-1,3 u
METHIIOYTaIUeH-
1,3. [Tonyuenue
CUHTETHYECKOTO
KaydyKa U pe3UHbI

26.09.2
023

03.10.2
023

10.10.2
023

17.10.2
023

24.10.2
023

07.11.2
023

https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02?backUrl=https://urok.apkpro.ru/
token=00d3¢187bded0129a346af21affaa6a9e375b1c¢38cf3d6163

2acf9035¢32a694

https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-
ae€98-18dc1cfb9399?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d6163

2acf9035¢32a694




10

AJIKHMHBI: COCTaB U
0COOCHHOCTH
CTPOCHHUS,
FOMOJIOTUYECKU I
psan. AuetuneH —
MPOCTEUIIIHI
MpeACTaBUTED
AJIKUHOB

14.11.2
023

https://lesson.edu.ru/my-school/lesson/05¢9a929-6741-4d7c-
84b5-009a92468356?backUrl=https://urok.apkpro.ru/
token=00d3¢187bded0129a346af21affaa6a9e375b1c¢38cf3d6163

2acf9035¢c32a694

11

Breraucnenus 1o
YpaBHEHUIO
XHUMHYECKOH
peakuuu

21.11.2
023

12

ApeHsl: 6eH301 1
TOJIYOJI.
TokcHIHOCTH
apeHoB

28.11.2
023

13

I'eneTnueckas
CBSI3b
YIJIEBOAOPOIOB,
MPUHAICKAINX K
Ppa3IM4YHBIM
KJlaccaM

05.12.2
023

14

[IpupoaHbie
WCTOYHUKH
YTIIEBONOPOIOB:
IIPUPOJHBIN ra3 u
MIOIyTHBIE
He(TIHbBIE ra3bl,
HE(PTH U TPOTYKTHI

12.12.2
023




15

16

17

18

19

20

e€ nmepepaboTKu
IIpuponubie
HUCTOYHUKHU
YTJIEBOIOPOOB:
MPUPOHBIN ra3 u
MOMYTHBIE
He(TSAHBIC Ta3bl,
HEPTH U TPOILYKTHI
e€ mepepaboTKu
KonTponbhas
pabota mo pazzaeny
«YTII€BOIOPOABD)

IIpenensvHbie
OJIHOAQTOMHEBIE
CHUPTHL: METAHOJ
M TAHOII.
Bonopoanas cBsizb

MHoroaTomHbIe
CITUPTHI:
STUJICHIJIMKOJIb U
TJIMLEPUH
@deHo: cTpoeHuE
MOJIEKYJIBI,
¢buznyeckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHNE

Anbnerunpr:
dbopManpaerua u

19.12.2
023

26.12.2
023

09.01.2
024

16.01.2
024

23.01.2
024

30.01.2

https://lesson.edu.ru/my-school/lesson/6¢919641-7956-4130-
blfd-c7e71db395d7 ?backUrl=https://urok.apkpro.ru/
token=00d3c187bded0129a346af21affaa6a9e375b1c38cf3d6163

2acf9035¢32a694

https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-bf84-
c04fa471694f

https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-
10a2278b08f1

https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90




21

22

23

aleTaabJeT U 1.
Aneton
OIHOOCHOBHEIE
npeeabHbIe
KapOOHOBBIE
KHCIIOTBI:
MypaBbHUHAS U
YKCyCHas
[Ipaktrueckas
pabota No 2.
«CBolicTBa
pacTBopa
YKCYCHOM
KHUCJIOTBI»
CreapuHoBas u
OJIEMHOBAS
KHUCJIOTHI, KaK
MpEeACTaBUTETHN
BBICIIIUX
KapOOHOBBIX
KHUCJIOT

024

06.02.2
024

13.02.2
024

20.02.2
024

https://lesson.edu.ru/lesson/7 1ac43f2-a0d4-4945-a0eb-
1€59¢d5f4dof

24

Mpbina kak conu
BBICIIIUX
KapOOHOBBIX
KHUCJIIOT, UX

MOIOIIIee NENCTBUE

27.02.2
024

25

Crnoxubie 3¢upbl
KaK IMPOW3BOHEIC

KapOOHOBBIX

05.03.2
024




26

27

28

29

30

31

kucnot. ['uaponus
CJIO’KHBIX 3(prpoB
Kupsl: runponus,
MIPUMEHEHHE,
Ouooruyeckas
POJIb KUPOB

VrieBoasl: COCTaB,
KJIacCU(pUKAIIHS.
Baxwneiimue
MIPE/ICTAaBUTEIIN:
TJII0K034,
bpykTo3a,
caxaposa

Kpaxman u
LIEJUTI0JI03a KaK
MIPUPOJIHBIE
MTOJTUMEPBI
KonTponbHas
pabota o pasneny
«Kucnopoaconepx
amue
OpraHUYECKUE
COCTUHCHHU S

AMUHEL:
METWIAMHH U
AHWINH

AMUHOKHUCIIOTBI
Kak aMm(poTepHbIe
OpraHUYeCcKue

12.03.2
024

19.03.2
024

09.04.2
024

16.04.2
024

23.04.2
024

30.04.2
024

https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0

https://lesson.edu.ru/lesson/0c608a59-4¢69-4481-839¢-
92051201b73e

https://lesson.edu.ru/lesson/c22f3d7-43d1-4873-ace0-
78ecab6009628




32

33

34

COEIMHEHHS, HX
OHOJIOTHYECKOE
3HAYCHUE.
Ilerrtuabl

benkn xax
MIPUPOTHBIC
BBICOKOMOJIEKYJISIP
HbIE COeIUHEHUS

OCHOBHEBIE
MMOHATUS XUMUH
BBICOKOMOJIEKYJISIP
HEBIX COCTMHEHUH

OCHOBHbBIE METOJIbI
CHUHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCAUHCHUM.
IInacT™maccsl,
Kay4yKH, BOJIOKHA

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

07.05.2
024

14.05.2
024

21.05.2
024

https://lesson.edu.ru/lesson/45b8 1dac-acba-440e-99¢3-
14¢3ba78050a




11 KJIACC

KounuecTBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE

Tema ypoka Kontpoabnubie IIpakTunyeckue
n/n Bcero H3y4YeHUusd o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI

XUMHUYECKUH 3J1eMEHT. ATOM.
https://lesson.edu.ru/lesson/20b1df2e-

05.09.2023 | 6ce4-435b-bb6dc-5155d30a45fa

1 DneKkTpoHHass KOHPUTyparus 1 0 0
aTOMOB

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. . https://lesson.edu.ru/lesson/e7d48881-
MenpeneeBa, ux CBS3b C 12.09.2023 = 055d-49da-a49c-7375¢3d033e9
COBPEMEHHOU Teopueit
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH N3MEHEHHUS
CBOWCTB XUMHYECKUX
3JIEMEHTOB M UX COCTUHEHUIN
0 TPYIIaM U IepuoJiaM.
3HaueHue NepuoINYECKOrO 19.09.2023
3aKOHA M CUCTEMBI XHMUYECKHUX
anemenToB .M. Meneneena B
Pa3BUTHH HAYKH

Crpoenue BeniecTsa.

XHUMHUYECKas CBSA3b, €€ BUIbI;
https://lesson.edu.ru/lesson/2859ec02-

26.09.2023  8ecd-4cd8-8531-edad962608fb

4 MeXaHU3Mbl 00pa30BaHuUs 1 0 0

KOBAJIEHTHOM CBS3H.
Bonopoanas cBsizb
BaneHTHOCTD.
DNeKTPOOTPUIATETLHOCTD. 03.10.2023




Crenedb okucieHus. Bemiectsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsaTHE O TUCTIEPCHBIX
cucTeMax. McThuHHEBIE U
KOJUIOUJTHBIE PACTBOPBI.
MaccoBas 1015 BEIIeCTBA B
pacTtBope

Knaccudukanms n
HOMEHKJIAaTypa
HEOPraHUYECKHX COCAMHCHH.
I'eneTnyeckas CBsI3b
HEOPTaHMYECKHUX BEIICCTB,
Pa3MYHBIX KJIACCOB

Krnaccudukanus XuMuueckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYEeCKON XUMUU. 3aKOH
COXPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUS 1
MPEBPAILECHUS SHEPTUU TTPU
XUMHUYECKUX PEAKIUAX

10.10.2023

17.10.2023

24.10.2023

https://lesson.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-699031091968

10

11

CKopocThb peaxIii.
OObpaTumble peaKIliH.
XHUMHUYECKOE PaBHOBECHE

[TpakTuyeckast padora Ne 1.
«BnnsHuEe pa3nuuHbIX
(haKkTOpOB Ha CKOPOCTH
XUMHYECKON PEaAKIIUU»

3J'IeKTpOJII/ITI/I‘-ICCKaSI

07.11.2023

14.11.2023

https://lesson.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

https://lesson.edu.ru/lesson/237cdb54-




nucconuanus. [lonstue o
BOoJI0OpoAHOM Moka3zareie (pH)
pactBopa. Peakiiuu nOHHOTO
obmena. 'maponus
OpraHUYeCcKUux U
HEOPraHUYECKUX BEIIECTB

21.11.2023

2787-4817-8330-6€027b075645

12

OKHCIUTENBHO-
BOCCTAaHOBUTCJIbHBIC PCAKIINN.
[Tonsitue 06 snexTponn3e
pacIuIaBoOB U pacTBOPOB COJICH

28.11.2023

https://lesson.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-b3d1b2eeb237

13

14

KonTponbHas pabota mo
pazaeny «Teopernueckue
OCHOBBI XUMHUN»

MerTaibl, UX MOJIOKEHHE B
Ilepunonnueckoii cucreme
XUMHYECKHUX 3IeMeHTOB /JI. .
MeneneeBa 1 0COOEHHOCTH
cTpoeHust aroMoB. O01IHe
¢du3nueckue cBoicTBa
METaJIJIOB

05.12.2023

12.12.2023

https://lesson.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604€9¢862

15

16

17

Cru1aBbl METaJIJIOB.
DNEKTPOXUMHUECKUN Psift
HaIpsHKEHUH METaJUIOB

XHWMHUYECKHE CBOMCTBA
Ba)KHEHIIIMX METaJIOB
(HaTpuii, Kanuii, KaJIbLHH,
Mar"ui, aTroMUHUIN) U UX
COCIUHCHHI

XUMHUYECKUE CBOWCTBA XpoMma,

19.12.2023

26.12.2023




18

MEIN U UX COEIUHEHUI

XHUMHYECKHE CBOMCTBA IIMHKA,
JKere3a M X COeqUHEHMI

09.01.2024

16.01.2024

19

[TpakTuyeckast padora Ne 2.
"Permenue
IKCIIEPUMEHTATBHBIX 33124 110
TeMe «MeTayibl»"

23.01.2024

https://lesson.edu.ru/lesson/6545ec44-
34¢5-43f6-826b-a648d7d6fef7

20

Hewmeraiibl, uX MOJ0KEHUE B
[Tepuonnueckoit cucreme
XUMHUYECKUX dieMeHToR /1. M.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

30.01.2024

https://lesson.edu.ru/lesson/2390b83e-
a935-4¢96-bd3a-2526d9¢1139

21

®u3nYeCcKre CBOKMCTBA
HEMETAJUIOB. AJUIOTPOIUSA
HEMETaJUIOB (Ha MpuUMepe
KHCJIOpoJia, cepbl, hocdopa u
yriiepona)

06.02.2024

https://lesson.edu.ru/lesson/ctb70c37-
2784-4¢66-be05-b0966dffb673

22

23

24

XHUMHYECKHUE CBOMCTBA
TaJIOTE€HOB, CEPhI U UX
COETMHEHUN

XHUMHUECKHE CBOMCTBA a30Ta,
dbocdopa u UX CoeTMHEHHIA
XnMHuyeckre CBOMCTBA
yriaepoja, KpeMHHUS U UX
COeIMHEHUI

13.02.2024

20.02.2024

27.02.2024

25

26

[IpumeHeHne BaxKHEUIINX
HEMETaJIJIOB M UX COeTNHEHWI

O0001IeHYE U CUCTEMAaTU3 AU

05.03.2024




27

28

3HaHu# 1Mo TeMe «Hemeramisy.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padora Ne 3.
«Pemenne
AKCIEPUMEHTAJIbHBIX 3a/a4 10
teme "Hemerasibr"»

KontponbHas paboTa mo temam
«Metamey u «Hemetamin

12.03.2024

19.03.2024

02.04.2024

29

Heoprannueckue u
OpPraHUYECKUE KUCIIOTHI.
Heopranuueckue u
OpraHUYeCKHUe OCHOBAHUS

09.04.2024

https://lesson.edu.ru/lesson/35¢2be59-
f1c6-46¢6-910c-46a0576d6924

30

AMpoTepHble HeopraHM4ecKHe
1 OpraHUYEeCKHEe COETUHEHUS.
I'eneTnueckas cBsA3b
HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB

16.04.2024

https://lesson.edu.ru/lesson/46b429e4-
931c-43fb-a2ba-be9eObbeddef

31

Ponp xumnu B obecrieueHuN
JKOJIOTHYECKOM,
JSHEPreTUYECKON U NUILIEBOU
0€30IacHOCTH, Pa3BUTUHU
MCIUILIMHEL

23.04.2024

https://lesson.edu.ru/lesson/acd826c¢f-
ba2d-49db-b216-ef7¢c26a84728

32

[Ipencrasnenus: 06 oOmuUx
HAaYYHBIX IpUHOUIIaX
MIPOMBIIIIJICHHOTO TTOTy4eHUs
BOXHEHIIINX BEIIECTB

30.04.2024

33

YenoBek B Mupe BEUIECTB U




34

MaTepurajoB

Xumus u 300pPOBEE YECIIOBCKA

07.05.2024 ‘

https://lesson.edu.ru/lesson/b8e4d657-
14.05.2024  2cc7-4860-8583-9f76edc8as59f

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

34







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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