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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa 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 ctaHgapre COO, c¢ yu€rom Konmenuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbI, H
OCHOBHBIX TOoNOXeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuona 10 2025 roma» (Pacmopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUH, K OINpPENEICHUIO
oO1mielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBWIIH
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KyJIbTYpPhI
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanuzyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoOBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHE KOTOPOTO OIPENENEHbl B
nporpaMme N0 XHMHU C Y4ETOM CHeuuPuKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUsI 00 OKpPYKalOUIEM MHpE KaK O €JUHCTBE
NPUPOJIBI U YeJIOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHCHHSI.



TecHO B3aMMOJEWCTBYS C APYIMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHHS
00pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHn4YecKor Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBbl 3HAHUW IPU HW3yYECHUH
npeaMera 00ecnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» U «OO0mas u
HEOpraHuveckas XUMHUs» c(popMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 ydyeOHOro marepuana U 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBa
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OHOJIOIMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOImIasi 1 HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o01m1aroIIei 10 00BACHSIONIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAHMSI, WMEIOIMIMMHU KYJIbTYPOJOTHMYECKH W NPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPHUIOKEHUNA XUMHUH, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHUM, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a/1ad. B 1enoM conepkanne yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmHpoBaHrEe y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro U
OpPraHUYECKOTO MHpa, OOYCIIOBICHHOCTh CBOMCTB BEILECTB HMX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4YaromMXxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TMOCTPOEHUS TpeiMeTa MpeAyCMaTpuBalOT (OpMUPOBAHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JAEHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iIMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs] NpoOsieM, NOWCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO O0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIepKaTEeIbHOM XapaKTEPUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAJAMIIMOHHO NPHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM NMOAXOJ K ONPEACICHHUIO LIENEHd W3y4YEeHUs
IpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

o (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMMMBIX Il TMPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
peaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MPETNolaBaHNK  XUMHH B OOJIbIIEH  CTENMEeHM OTHAETCS  MPEATIOUYTECHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30oBaTEIbHOM OpTraHU3alluy, BIAJCIONIEIO HE
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHHUS WX B PEATbHOU >KM3HU
JUTSL pEIIeHUS TTPAaKTUYECKHUX 3a]1a4.

B cBs3M Cc ATUM TpU U3YYEHUHM TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEE
3HauUEHUE MPUOOPETAIOT TAKKE 1IN U 33]]a4H, KaK:

amanTanus o0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe y OOYYAlOIMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUs ONbITa JSATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUU XUMHH, a TakXKe JJs OIEHKH C TO3UIUI
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpaBJICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl TNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeXHOIO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TaKKe NPUOOPETEHUS OIbITa
UCTIONb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHusA MpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMUT B COCTaB MpeIMETHON 00sacTi «EcTecTBeHHO-Hay4YHbIE
pEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, coctabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heemto).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coenquHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(pUKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIbHBIE Ha3BaHUS
BOKHEHIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPTraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBJIeHUEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U MPOMUIEH —
IPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus moiaumepusauuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIIMKA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK THAPUPOBAHUS, TaJIOT€HUPOBAHUS, TMIpaTaliH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QuU3nyecKHe W XMMHYECKUE CBOMCTBA
(peakuuu raJjoreHMpOBaHMUS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranmyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIUKOJIA.

deHo: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJIICHUS,
KAueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjiacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICILIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpPbl Kak TPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenne xupos. buonornyeckas
POJIb KUPOB.



YrneBompl:  coctaB, KjiacCH(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI003bl.  PU3NYecKne W XUMHYECKME CBOWCTBAa Kpaxmana (TUApOJIN3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, KaUE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIIEHNEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHE Kkpaxmana C HOJOM),
IIPOBEICHHE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHUE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIUS U OJTUKOHIECHCAIHS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIHUX eCTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(ukaius, nepuoguIHOCTb, HAOIIOICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHMUE.

®dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKUE BETUUYHUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OENIKH, YIJIEBOJIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJIE3HBIE UCKOMAaeMbIE, TOILUIMBO,
pECYpCHI.

TexHonorusa: MNHIIEBbIE MNPOAYKTHI, OCHOBBI pAalMOHAIBHOTO MUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMu4eckuil 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYECKUE YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

Ilepunonnueckuit 3akoH u llepruoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpPUOJUYECKOTO 3aKOHA U [lepuoamyeckoil cucTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIJIOKHBIX BEIECTB IO TPYIINaM H TIEPHUOJaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIGHTHOM XHMMHMYECKOW CBSI3U (OOMEHHBI W JIOHOPHO-
akienTopHblil). Bomopoanas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTuueckas CBsSI3b HEOPraHWYECKHWX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss —XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA U MPEBPAILLICHUS SHEPTUU TPU XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUAIOMIKE HA COCTOSHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAsl, HEUTpAJIbHA, IIEJIOYHAS.

OKuUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa Xxumuueckux sneMeHtoB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pPEaKIUM HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (GakTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIum».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MAcCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TaJlor€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUN  (OKCHUIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [leprnonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. OO0mue gusznyueckne cBoricTBa MeTauioB. CruiaBel METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BAXKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OOmue crnocoObl moayueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3l0B HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOIOJeHWE W OIHUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuérpl mMaccel BelecTBa WU 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILLIECTB UMEECT MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMum B 00eCrieYeHUU SKOJIOTUYECKOU, SHEPreTUYECKON W MHUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MATEpHalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
ynoOpeHus.

XUMHST U 30pPOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 UCIOIb30BaHUS MpenapaToB OBLITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H Tpu  W3ydyeHUH oOmed u
HEOpraHu4ecKol XumMuu B 11 Kiacce OCyIIeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TakKk W TIOHATUN, SBIISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, SABJICHHUE.



dusuka: MaTepus, SHEPIrus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HMCKOTAeMbIE, TOITLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JESATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABIISIONINE:

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

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HIealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS TpeAMeTa «XHUMHS» OTPAKAKOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
OoOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMANBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XMMHUUECKUMU SIBJICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJECHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEW 310poBOro u Oe3omacHOoro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (YHOTpEOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeATENbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4YaCTHE€ B PEIICHUM MPaKTUYECKHUX 3adad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U PE3YyJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTKEHUNW XUMHH  JUIs
pelIeHus. BOIPOCOB PALIMOHAIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHAMAEMBIX JICUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYXKArOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0OECHEYEHUH YCIOBUN
YCHENIHOTO TPpyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIKM3a U OOBSICHEHUS SIBJICHUH OKpPY)KArOIIero MUpa u
IIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MMPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCleOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUE);

yHUBEpCaIbHbIC Y4eOHBIEC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKUIHMOHABHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKme JelCTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LEIH JIeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAaHABIMBATH MX B3aHMMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiMu — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLuii;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HaAOI0OJATh 32 XOJ0M
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlayd, NPUMEHEHUIO pa3Iu4yHbIX
METO/IOB [TO3HAHMS.

3) pab6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IMYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17§
HEITPOTUBOPEYNBOCTb;



GbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TMYHBIE METOJBI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUArpamMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON IESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJTHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO MpoekTa U (HOpMyIUPOBATH BHIBOIBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBJISATH CBOIO I103HABATEIbHYIO
JIeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENI0BATENbCKUX 3ajad, BBIOMpaTh Hambosee
b deKTUBHBIN Ccroco0 MX peneHuss ¢ y4ETOM TOJy4YeHHUS HOBBIX 3HAHUUA O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHajHM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yNbTaTbl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABIICHHM O XHMHYECKOH  COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIIUE COCAMHEHUS, MOHOMEp, IMOJIMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MNPUYMHHOCTHU W CUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN ACSATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU IOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOMN)
dbopMynl OpraHMYECKMX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHaBIUBATh MPHUHAJICKHOCTh HU3YyUYEHHBIX
OpraHMYEeCKMX BEUIECTB IO HMX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuiyeckoil HomeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alEeTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTaibIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHUMHUYECKOH CBS3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIWKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJeru/, MypaBbUHAsi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXKIY HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCT, YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUHN (HaOJII0eHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1abOpaTOpHBIM O0OpPYJAOBaHUEM, a TaKXe IpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUU
AKCTIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMHU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM OOOpPYJIOBAaHHEM, TWPEACTABISATh PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B (GopMe 3aluch YpaBHEHUHM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(hOpMAIMIO, TOJYyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOM NEATETLHOCTH B IIEIISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPESJAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, POJM XUMHUM B TIO3HAHWUU SIBJICHUH
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATalOMINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJUTHYECKAST JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JIEKAIIME B OCHOBE IMOHUMAHHS IPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUU U 0€30MMacCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKT€pHbIE MPU3HAKH MOHITHA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (GOpMyJd BEIIECTB M  YPaBHEHMM XHMHUYECKUX  PEaKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAsS, METAJNINYECKAsl, BOJOPOJHAs) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKasl), XapaKTep Cpelbl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (TPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, ucnoiib3ys MHOHATUA «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPIreTHUYECKUE YPOBHMW, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB U MX COCIUHEHHN
0 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBS3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakinu, U3MEHEHHIO CTEMEeHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKly, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
THUIIOB, TIOJHBIE M COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIMH, TOITBEPKIAIOIIHIEC
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacKpbhiBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3nercTus (nmpunuui Jle llatense);

chOpPMHPOBAHHOCTh YMEHUN XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Js1 BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B pEaKlUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1abopaTOpHBIM OOOPYJOBaHWEM, a TaKXKe MpaBuia OOpaiieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHNE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad T0
temam «Metaub»y U «HeMmeTtaiibl») B COOTBETCTBUM C MPaBWIAMHU TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX peakuuii U (PopMynupoBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMaIUIO, TOJYyYaeMyH) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYMOBOH JESITEIBHOCTH B TIICIISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JICHCTBUS Ha OPTaHNU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJIA0OBHIAIIMX OOYYalOUIMXCsA: YMEHHE HCIIONIbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m Konrpoubusie IIpakruyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
Bubnnoteka LOK Akagemunn
[IpenmeTt opraHu4YeCcKO XUMUU. MwuHnpocseleHna Poccnum
1.1 Teopus cTpoCHHSI OPTaHUIECKUX 3 0 0 https://academy-
coequHenunit A. M. byrneposa content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl
Bubnumoteka LLOK Akagemum
MwuHnpocseleHua Poccunu
)1 [IpenenbHbIe YrieBOAOPOIBI — ) 0 0 https://academy-
ATKatbT content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
Bubnumoteka LLOK Akagemum
HenpenenbHbie yrieBoaopos: MurnpocseLenma Poccun
2.2 aJIKeHBI, aJIKaJINEHbI, aJIKUHBI 6 0 ! Btps:/facudenty-
’ ’ content.apkpro.ru/lesson/4038171e-
4158-4bd1-2e98-18dc1cfb9399
Bubnunoteka LOK Akagemum
2.3 ApOMaTHYECKHE YTIIE€BOAOPOIbI 2 0 0 Munnpocseliera Poccun
https://academy-
content.apkpro.ru/lesson/d86d7d00-




d5b4-491d-aded-c3ddal9feef4

24

[IpupoHbIE UICTOYHUKHU
YIJI€BOAOPOAOB M UX IepepaboTka

Hroro no pazgeny

13

bubnumoteka LLOK Akagemun
MwuHnpocseweHna Poccumn
https://lesson.edu.ru/04/10

Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coenHeHust

3.1

3.2

3.3

Cnuprel. ®enon

Anpaerunpl. KapOOHOBBIE KUCITOTHI.

Crnoxubie 3¢upsbl

YrineBoabl

bubnumoteka LLOK Akagemum
MwuHnpocselweHna Poccumn
https://academy-

content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f

Bubnumoteka LLOK Akagemum

MwuHnpocseweHna Poccumn
https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

Bubnunoteka LLOK Akagemum

MwuHnpocseleHua Poccnu
https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro no pazneny

Pa3nes 4. A3oTcoaepskamue OpraHu4ecKue CoeJuHEeHH

13

4.1

AMUHBL. AMUHOKHUCIIOTHL. benku

Bubnunoteka LOK Akagemum
MwuHnpoceeweHna Poccumn
https://academy-

content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205201b73¢




Hroro no pazgeny 3
Paspnen S. BeicokoMoJIeKy /i pHbIE COeAUHEHUSA
bubnumoteka LLOK Akagemum
5.1 IInactmaccel. Kayuyku. BonokHa 2 MuHnpocseLeHna Poccum
https://lesson.edu.ru/04/10
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM (undposbie)
Ne n/m P Konrpoubnbie IIpakruyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
. bubnunoteka LOK
Crpoenue atomoB. [lepuoanueckuii 3akoH
Akagemunm
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3 0 0
JLUM MwuHnpocseweHna Poccumn
annemenToB J[. 1. Menneneena
a https://lesson.edu.ru/04/10
Bubnanoteka LLOK
12 Ctpoenue BemniecTBa. MHOrooopasue 4 0 0 Axkagemun
) BELICCTB MuHnpocseLleHna Poccum
https://lesson.edu.ru/04/10
Bubnanoteka LLOK
Akagemnun
1.3 XUMHUYECKUE PEAKIUU 6 1 1 A
MwuHnpocseleHua Poccnu
https://lesson.edu.ru/04/10
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
Bubnanoteka LLOK
Akagemnun
2.1 MeTtamisl 6 0 1 A
MwuHnpoceeweHna Poccum
https://lesson.edu.ru/04/10
Bubnnoteka LLOK
Akagemnun
2.2 Hewmertannnt 9 1 1 A

MwuHnpoceeweHna Poccumn
https://lesson.edu.ru/04/10




CBs3p HEOPTaHNYCCKUX U OPTraHUYCCKUX

2.3 2 https://lesson.edu.ru/04/10
BEIISCTB
Hroro no pazgeny 17
Pa3zgen 3. XumMus u ;Ku3HbL
Bubnanoteka LLOK
3.1 XUMHUSA U KU3Hb 4 Akanemum
MwuHnpocseweHna Poccumn
https://lesson.edu.ru/04/10
Wroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounuecTBO 4acoB
Ne HMara DJIeKTpOHHbIe N pPOBbIE
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bcero H3YyUYeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[IpenMeTr opraHuyecKoil XMMUH, https://academy-

1 €€ BO3HUKHOBEHHE, Pa3BUTHUE U 1 0 0 03.09.2024 content.apkpro.ru/lesson/a9f3d191-
3HAYCHUE Sele-4e24-ac02-efbl6fa49f6a
Teopust cTpoeHUST OPraHUYECKUX https://academy-

2 coenuHenuit A. M. byrneposa, 1 0 0 10.09.2024 content.apkpro.ru/lesson/c935a58c¢-
eé OCHOBHBIE IIOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIacCu(pUKAUU OPraHMYECKIX
BeniecTB. Homenkmnarypa hups:/jacademy-

3 1 0 0 17.09.2024 content.apkpro.ru/lesson/726e€099-
(cucTemaTaCCKas) e1a9-410f-b8be-b4cb589acad
TPUBUAJIbHBIE HA3BAHUS
OpPTaHUYECKUX BEIIECTB
AJIKaHBI: COCTaB ¥ CTPOEHUE hutpss/fucadeiny-

4 . ’ 1 0 0 24.09.2024 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHECKHH Pt ec23-473c-b3d7-ed82fcaddd02
MertaH ¥ 5TaH — MpoCTeHIIre hitps://acadenny-

5 1 0 0 01.10.2024 content.apkpro.ru/lesson/258ddc06-
MPEACTABHTCIH ATTKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHUE https://academy-

6 . ’ 1 0 0 08.10.2024 content.apkpro.ru/lesson/403817 1e-
cpouctea 4158-4bd1-ae98-18dc1cfb9399

7 ITHIICH 1 IPOTIHICH — 1 0 0 15.10.2024 https://lesson.edu.ru/04/10

MIPOCTEUIINE MTPEACTABUTENH




AJIKCHOB

[IpakTuueckas padora Ne 1.

https://academy-

8 «lTonyuenue >TuICHA U 22.10.2024 content.apkpro.ru/lesson/53cd2379-
M3y4EHHE €r0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 u
MmeTmwioyraauer-1,3. [Tomyuenue

9 . i 05.11.2024  https//lesson.edu.ru/04/10
CUHTETHUYECKOTO KaydyKa H
PE3UHBI
AJIKWHBI: COCTaB M1 OCOOCHHOCTH
CTPOCHHUS, TOMOJIOTHUECKHH .

10 POCHITL, TOMOIOTHHCCIHH PAA 12112024 https://lesson.edu.ru/04/10
AueruieH — npocreimuni
MPEJICTAaBUTENb AJTKHHOB

https://academy-
Boruncnenus o ypaBHEHHUIO

11 . 19.11.2024 content.apkpro.ru/lesson/7dada027-
XHMHHCCKOMN peaKiiu 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6eH30I1 ¥ TOIYOI hups://academy-

12 Tp ' yor. 26.11.2024 content.apkpro.ru/lesson/d86d7d00-

ORCITHOCTE apeton d5b4-491d-aded-c3ddal9feef4
I'eHeTnveckas cBSI3b

13 YHICBOROPOLOB, 03.12.2024  https//lesson.edu.ru/04/10
MPUHAUISKANINX K Pa3TMYHBIM
KJ1accaM
[IpupoHbIE HCTOYHHUKHU
YIIEBOIOPOAOB: IPUPOAHBIN Ta3

14 U TIONyTHBIE He(TAHBIE Ta3bI, 10.12.2024 https://lesson.edu.ru/04/10
HE(PTh U MPOTYKTHI &€
nepepadoTKu
IIpupoaHEIe HCTOYHUKU

15 PUPOZ . https://lesson.edu.ru/04/10
YIJIEBOAOPOAOB: PUPOIHBIN a3 17.12.2024




¥ TIOTTYTHBIC HE(PTSHbIC Ta3bl,
HE(PTh U MPOIYKTHI €€
nepepaboTKu

KonTponbhas pabota no

16 https://lesson.edu.ru/04/10
pazzeny «YTIJIeBOAOPOABI» 24.12.2024 P
[IpenenbHbIe OAHOATOMHBIE https://academy-

17 CHUPTHL: METAHOJ U 3TAHOJL. 14.01.2025 content.apkpro.ru/lesson/5439¢18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fad71694f

https://academy-
MHOroaroMHbI€ CIUPTHI:

18 21.01.2025 content.apkpro.ru/lesson/461aa9c8-
STHICHITIKOIS H HMHCPHH c0ef-4827-a8e5-d12a0bedc826
DeHOJI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (buU3HYECKUE M XUMUYICCKHEC 28.01.2025 content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7c51-4£16-896e-10a2278b08f1
Anpaeruanl: hopMaIbAeTHa U hups://academy-

20 ' [E 04.02.2025 content.apkpro.ru/lesson/8664b319-
AUCTAILACTIL ALCTOH 0ba3-4945-b076-ch7ae5858b90
OIHOOCHOBHBIE TIPEIETBbHBIE https://academy-

21 KapOOHOBBIE KHUCIIOTHI: 11.02.2025 content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas padbora Ne 2. https://academy-

22 «CBo¥icTBa pacTBOpa YKCYyCHOM 18.02.2025 content.apkpro.ru/lesson/9834d408-
KUCIIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJI€MHOBAsI

23 KHUCJIOTBI, KaK NPEICTaBUTEIN 25.02.2025 https://lesson.edu.ru/04/10
BBICIINX KapOOHOBBIX KHCIIOT
Mpbuta Kak COJM BBICILIUX

24 KapOOHOBBIX KHCIIOT, UX 04.03.2025 https://lesson.edu.ru/04/10

MOIOIIee NEHCTBUE




Crnoxxusie 3(hupbl Kak
IIPOU3BOIHBIE KaPOOHOBBIX

https://academy-

25 r 11.03.2025 content.apkpro.ru/lesson/71ac4312-
(UCTIOT. 2 IWIPOTIHS CHOMHBIX a0d4-4945-a0eb-1e59cdSf4d9f
3¢upoB
Kupsl: ruapoaus, npuMeHEHNE https://academy-

26 5 PRI THAD - 1P ’ 18.03.2025 content.apkpro.ru/lesson/71ac43f2-

Hojoriceckas poitb X1pos 20d4-4945-a0eb-1e59cd5f4dof
YrieBpoasl: COCTaB,
knaccuukanys. Baxueiimme hitpss/fucadeiny-

27 ] ’ 01.04.2025 content.apkpro.ru/lesson/709ce43a-
TpCACTABUTE/H. TTHHOKO3a, deb6-4281-963b-01d2e212d4d0
bpyxTO3a, caxapo3a
K

28 PAXMAIT H LEIHOTO38 KAk 08.04.2025 https://lesson.edu.ru/04/10
MIPUPOIHBIC TOTUMEPHI
KoHTtposbHas padoTta mo

29 pasiciy 15.04.2025 https://lesson.edu.ru/04/10
«Kucnopoacoaepxaiiue
OpPTraHUYECKUE COECAUHEHUSD)

https://academy-
30 AMUHBL; METHJIAMAH ¥ aHWJINH 22.04.2025 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-92051201b73e
AMHUHOKHUCIIOTHI KaK
amM(pOTepHbIE OpPraHNYECKHE https://academy-

31 p p 6 29.04.2025 content.apkpro.ru/lesson/c2f2f3d7-
COCIHEHILA, I DHOMOTHHECKOC 43d1-4873-ace0-78eca6009628
3Hauenue. IlenTumsl
benku xak npupoaHsie https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 06.05.2025 content.apkpro.ru/lesson/c2f2f3d7-
COCIMHECHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE ITOHATUA XUMUHU

33 13.05.2025 https://lesson.edu.ru/04/10

BBICOKOMOIJICKYJIAPHBIX




COCIMHEHUN

OCHOBHBIC METOJABI CUHTC3a

34 BLICOKOMOIICKYIAPHBIX 1 20.05.2024  https:/lesson.edu.ru/04/10
COCANHCHUMN. HHaCTMaCCBI,
KayquI/I, BOJIOKHa
OBIIEE KOJIMYECTBO YACOB IO "

[NPOT'PAMME




11 KIIACC

Ne

KoanuecTBO 4acoB

DJIeKTPOHHbIE
Jlara
Koutpoa  IIpakTuu uudposbie
n Tema ypoka Bce usyue
bHbIE ecKHe oOpa3oBaTe/ibHbIE
/ ero HHSA
- padoThbI padoTbI pecypchl
XUMHYEeCKHI
https://academy-
2JIEMEHT. ATOM.
D ICKTPOHHAS 1 0 0 03.09.2 content.apkpro.ru/lesso
p 024 n/a9f3d191-5ele-4e24-
Kongurypaui ac02-efb16fa49f6a
aTOMOB
[Tepuoanueckuit
3aKOH U
[Iepnognueckas
cucTemMa
https://academy-

UM CCTX 10.09.2 content.apkpro.ru/lesso
ﬁeMeHTOB A1 I 0 0 024 n/c935a58c-ab0e-4c59-
CHACICCBA, HX 9dcf-20517ae4b52e

CBSI3b C

COBpPEMEHHOM

Teopuen

CTPOEHUS aTOMOB

3aKOHOMEPHOCTH

W3MEHEHUS

CBOMCTB

XUMHAYECKUX

DJIEMEHTOB U X

COETUHEHUHN 110

rpynmnam u https://academy-
[EPUOJIaM. 1 0 0 17.09.2 = content.apkpro.ru/lesso
3HaueHHue 024 n/726ee099-e1a9-410f-
HepI/IO,I[I/I‘-ICCKOFO b8be-b4cb589aeadl
3aKOHA U

CUCTEMBI

XUMHUYECKUX

anemenToB J[.1.

Menneneena B

pa3BUTUHU HAYKH

Crpoenue https://academy-
BEIIECTBA. 1 0 0 24.09.2 content.apkpro.ru/lesso
Xumnueckas 024 n/258ddc06-ec23-473c-
CBSI3b, €€ BUJIBI; b3d7-ed82fcaddd02




MEXaHU3MBbI
o0pazoBaHUs
KOBaJICHTHOM
CBSI3H.
Bonopoanas
CBSI3b
BamenTHOCTS.
DJIEKTPOOTpUIIAT
€JIbHOCTb.
CreneHb
OKHCJICHHS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOT
0 CTpOCHUS

01.10.2
024

https://academy-
content.apkpro.ru/lesso
n/258ddc06-ec23-473c¢-
b3d7-ed82fcaddd02

ITonsarue o
JIACTIEPCHBIX
CHCTEMaX.
Uctunnsie n
KOJIJIOUTHEIE
pPacTBOPHI.
MaccoBas nons
BEIIECTBA B
pacTBope

Knaccudukanus
Y HOMEHKJIaTypa
HEOPraHUYECKHX
COECIUHECHMI.
I'emeTnueckas
CBS3b
HEOPTraHUYECKHUX
BEIICCTB,
Ppa3IUYHBIX
KJ1aCCOB

08.10.2
024

15.10.2
024

https://academy-

content.apkpro.ru/lesso
n/4038171e-4158-
4bd1-ae98-
18dc1¢fb9399

https://lesson.edu.ru/04/
10

Knaccudukanmst
XUMHUYECKHUX
peakuuii B
HEOPTraHUYECKOU
Y OPTraHUYECKOU
XUMHUHU. 3aKOH
COXpaHEHUs
MacChl BEIIECTB;
3aKOH

22.10.2
024

https://academy-

content.apkpro.ru/lesso
n/53cd2379-2a45-43b1-
9f67-7ebcdaf03cel




10

COXpaHEHUs U
MpeBpaICHUS
SHEPruu Mpu
XUMHYECKHUX
peaxusax

CkopocTh
peaxIuu.
OG6patumbie
peaxIuu.
XuMHuecKkoe
paBHOBecHE

[IpakTnueckas
pabota Ne 1.
«Bnusanaue
pa3IMYHbIX
¢daxTopoB Ha
CKOPOCTH
XUMHUYECKOU
peaKIum»

05.11.2
024

12.11.2
024

https://lesson.edu.ru/04/
10

https://lesson.edu.ru/04/
10

11

12

DIEeKTPOIUTHYEC
Kast
JICCOIIHAITHSI.
ITonsTue o
BOJIOPOJTHOM
nokasarene (pH)
pacTtBopa.
Peakuuu nonsoro
oOMeHa.
I'maponus
OpPraHUYECKHUX H
HEOPTraHMYECKUX
BEIIECTB

OKHUCIMTEIHEHO-
BOCCTAHOBUTEIIHH
bI€ PEaKIIHH.
ITonsTHe 00
AJIEKTPOJIN3E
pacIuiaBoB U
pacTBOpPOB COJEN

19.11.2
024

26.11.2
024

https://academy-

content.apkpro.ru/lesso
n/7dada027-8448-418f-
b416-fbaledd4ab6d

https://academy-
content.apkpro.ru/lesso
n/d86d7d00-d5b4-
491d-aded-
c3ddal9feef4

13

KoHTtponbHas
pabora mo
pazneny
«Teopernueckue

03.12.2
024

https://lesson.edu.ru/04/
10




OCHOBBI XUMHHN)»

MeTtamiel, ux
MOJI0KCHHUE B
Ileproanueckon
cucreme
XUMHYECKUX
snemenToB . U.

14 Mereneesa i 10.12.2 https://lesson.edu.ru/04/
024 10
0COOCHHOCTH
CTpOECHUSA
atomoB. OOmue
¢dusnueckue
CBOICTBA
METaJI0B
CraBel
METaJIJIOB.

15 3J1fKTp0XI/IMquC 1712, https://lesson.edu.ru/04/
KUt pszl ) 2004 10
HaIpsHKEHUN
METaJIoB
XUMHUYECKHUE
CBOICTBA
BaKHEHUIIINX
METaIon https://1 du.ru/04/

16 (HaTpui, Kauii, 24.12. ) Ops' ESSOMLECLIL
KaJIbIIUH, 2024 T
Mar"ui,

ATIOMHUHUI) U UX
COeTUHEHNN
XUMHUYECKHE https://academy-

17 CBOICTBa Xpoma, 14.01.2 = content.apkpro.ru/lesso
MEIU U UX 025 n/5439c18b-7440-4b6f-
COEIMHEHUH bf84-c04fad71694f
XuMU4YecKue https://academy-

18 CBOMCTBA IIMHKA, 21.01.2 content.apkpro.ru/lesso
JKeJie3a U ux 025 n/461aa9¢8-c0ef-4827-
COeMHEHHU a8e5-d12a0bedc826
[TpakTnueckas
pabora Ne 2. https://academy-

19 "Pemenue 28.01.2 = content.apkpro.ru/lesso
OKCIEPUMEHTAIIb 025 n/649883b8-7c5t-4f16-

HBIX 3a14a4 I10
TEMC

896e-10a2278b08f1




«Metamias»"

Hemeramiel, ux
MIOJIOKCHHUE B

Ilepnonuyeckont https://academy-
CHUCTEME content.apkpro.ru/lesso
04.02.2

20 XUMHYICCKUX 025 n/8664b319-0ba3-
snemenTos /1. U. 4945-b076-
Meupeneesa u cb7ae5858b90
0COOCHHOCTH
CTPOEHUS aTOMOB
duznyeckue
CBOICTBa
HEMETAJLIJIOB.

AstoTporus https://academy-
71 HeMeTamos (Ha 11.02.2 content.apkpro.ru/lesso
025 n/b4feaa04-3438-4b57-
puMepe a3ec-ba0f9fe63c0d
KHUCJIOpOJa, CEPHI,
docdopa u
yriepojia)
T p——. https://acaiemv- ;
o content.apkpro.ru/lesso

gp  cPomeTEa 18022 e 10408 3560,
rajIoreHoB, cepmv 025 4442.8de3-

1 UX COCTUHCHUI 7efba8b98cdb
XuMHu4YecKue
CBOICTBA a30Ta, 25.02.2 | https://lesson.edu.ru/04/

23
docodpa u ux 025 10
COEIMHEHUH
XuMHu4YecKue
CBOICTBA

24 yriepona, 04.03.2 https://lesson.edu.ru/04/

025 10
KPEMHUS U UX
COEIMHEHUH
IIpumenenne https://academy-

75 BaKHEHUIITNX 11.03.2 content.apkpro.ru/lesso
HEMETAJIOB U UX 025 n/71ac43f2-a0d4-4945-
COeMHEHU a0eb-1e59cd5f4dof
0O00011eHne n
cucTeMaTu3anus https://academy-

26 3HaHUH 110 TEME 18.03.2 content.apkpro.ru/lesso
«HemeTamne». 025 n/71ac43f2-a0d4-4945-

Brruucnenus no
YpaBHEHUSIM

a0eb-1e59cd5f4dof




XUMHUYCCKUX

peakuuii u
TEPMOXUMHUYECKHU
€ pacu€Tel
IIpakTrueckas
pabota Ne 3.
https://academy-
«Pemrenne
7 S —— 01.04.2 = content.apkpro.ru/lesso
P 025 n/709ce43a-deb6-4281 -
HBIX 3a1a1 1O 963b-01d2e212d4d0
TEeMe
"Hemeramnnl"»
KonTponbhas

73 pabora 1o Temam 08.04.2  https://lesson.edu.ru/04/
«Metaias» u 025 10
«Hemeramibl»

Heoprannueckue
1 OpraHuvyecKue
KHMCJOTHI. 15.04.2 https://lesson.edu.ru/04/

29
Heoprannueckue 025 10
1 OpraHuvyecKue
OCHOBAaHHUS
AmdoTtepHbie
HEOPTaHUYECKHE
Y OPraHUYECKHUE

https://academy-
COCJIMHEHMUS.
30 I eHeTHYecKas 22.04.2 content.apkpro.ru/lesso
025 n/0c608a59-4¢69-4481-
CBA3D 839e-9205201b73¢
HEOPTaHUYECKUX
Y OPTaHUYECKHUX
BEIIICCTB
Pons xumun B
oOecrieueHnu
SKOJIOTUYECKOH, https://academy-

31 SHEPreTUYECKOU 29.04.2 content.apkpro.ru/lesso
U IMUIIEBOH 025 n/c2£2f3d7-43d1-4873-
66301‘IaCHOCTI/I, ace(0-78eca6009628
pa3BUTHHU
MEJIUITUHEI
[IpencraBnenus

https://academy-
00 001X
3 HAVHEIX 06.05.2 content.apkpro.ru/lesso
yd 025 n/c2f2f3d7-43d1-4873-
MPUHLIMIIAX

MMPOMBIINIJICHHOT'O

ace0-78eca6009628




MOJIYYCHHUA

BaKHEUIIINX
BEIILIECTB
YenoBek B MUpE
33 1 13.05.2 https://lesson.edu.ru/04/
BEIIECTB U 025 10
MaTepHUaJIOB
XUMHA U
34 1 20.05.2 https://lesson.edu.ru/04/
300pPOBbE 004 10
geJIoBeKa
OBIIEE
KOJIMYECTBO 34
YACOB IIO

[NPOTPAMME
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