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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeNbHON  OpraHU3aIlK, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpPKaHHE M TIOCTPOCHHE KOTOPOro OIpEIETIECHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU TPUMEHEHUSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHH HalpaBlieHA Ha pPEIIEHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMHUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas 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  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUM, PEIIEHUS WHTEIUIEKTYAIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢dunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTMYECKUX MpoOieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONEp)KaHUsI M TOCTPOEHUS TMpeAMeTa MpeAyCMaTpUBAIOT (popMUpOBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIE0BATENIbCKON NEATENBbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mpemnogaBaHUs XHMHHM, KaK Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
coJlep KaTeIbHOM XapaKTepUCTUKHU 1eJied HW3y4eHHUs NpelMeTa HallpaBieHuEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K OINPEACICHUIO LIEJEH H3y4YEeHUs
IIpeAMETa ABJISIETCS BIOJIHE ONPABIAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIIMH HM3yYCHHs TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B MporpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTeIbHON OpraHu3alliy, BIAACIONIETO He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHS» JOMHHHPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEeTLHOCTH: PElIeHHs MpoOJieM, MorcKa, aHaiau3a U 00paboTku uWHGOpPMAIIH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOMCKA U aHalih3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEACHUH XUMUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM maHe cpenHero oOimiero oOpa3oBaHMS TPEAMET «XHUMHUS»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH

[Ipenmer opraHMyeckOM XWMHUU: €€ BO3HUKHOBEHWE, PAa3BUTHUE M 3HAUYECHUE B IIOJYYCHUH HOBBIX BEIIECTB U
MatepuaaoB. Teopusi CTpOCHUS OpraHUYECKUX coenuHeHuit A. M. byTiepoBa, €€ oCHOBHbIEC MOJI0OKEHUA. CTPYKTypHBIE
dbopMyIlIbl OpPTaHUYECKHUX BemiecTB. ['omoiiorusi, m3oMepus. XHUMHYECKas CBSI3b B OPraHMYECKUX COCAMHEHUSX —
OJIMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenrie o KiaccupUKallMd OPTraHUYECKUX BellecTB. HoMeHkiIaTypa OpraHuyuecKuX COCIMHEHUMU
(cucTeMaTtnuecKkas) U TPMBHAIbHBIC Ha3BaHUS BaXKHEHIITUX MPEJICTaBUTENICH KIIACCOB OPraHUYECKUX BEIIIECTB.

DKCIepUMEHTAIBHBIE METOAbI M3YUCHHUS BEIIECTB M HUX MPEBPAICHHI: 03HAKOMJIEHHE ¢ 00pa3laMyu OpraHuYeCKuX
BEIIIECTB W MaTepHallaMH Ha UX OCHOBE, MOJICTUPOBAHHUE MOJIEKYJ OPTaHMYECKUX BEIICCTB, HAOJIOJCHUE W OIMCAHHE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU HarpeBaHuU (IUIaBJICHUE, OOYIJIMBAHUE U
TOpEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB W CTPOEHHME, TOMOJIOTMYECKUN psaa. MeTaH WM 3TaH — MOPOCTEHIINE MPEACTABUTEIN aJIKAHOB:
dbuznyecknue M XMUMHUYECKHE CBOWCTBA (pEakiMu 3aMEIICHUS U TOPEHUs), HAXOXJICHHE B NPUPOJE, IMOJYyUYCHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN psAl. DTHICH U NPOMUIEH — MPOCTEUIINE MPEICTABUTEIIN AJTKCHOB:
bu3nYecKkue W XUMHYECKHE CBOHCTBa (peakmuu THIPUPOBAHHS, TaJOTEHUPOBAHMS, THUApaTalldd, OKHCISCHUS U
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u MetwiOyTtaaueH-1,3: CTpoeHHE, BaKHEWIME XUMHYECKUE CBOMCTBA (peakius
nonumepusanun). [lomydeHrne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHM psa. ANCTHICH — IPOCTCHINMI IIpeacTaBUTEIb
aKWHOB: COCTaB, CTpO€HHEe, (HU3NYSCKHE M XHMHYECKHE CBOWCTBA (pEaKkIMd THAPHPOBAHMS, TaJlOTCHUPOBAHUS,
ruapaTanuu, TOPEHUsl ), MOTyYeHUE U TPUMEHEHHE.



Apenbl. benson: cocraB, cTpoeHHe, (PuU3NUECKHWE M XUMHUYECKHE CBOWCTBA (pEaKIUU TajJOTCHUPOBAHUS U
HUTPOBAHUS), MOJIyYeHUE U MpPUMEHEHHe. Toayon: cocmas, cmpoeHue, uzuyeckue u Xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUs), NoAy4YeHue u npumenenue. TOKCHUYHOCTh apeHOB. ['eHeTHuecKas CBSA3b MEXIY
YTJIEBOIOPOIAMH, IPUHAJICKAIINME K PA3JIMYHBIM KJIaCCaM.

[IpupogHbie HMCTOYHUKH YIIIEBOJIOPOJOB. Ilpupoansiii ra3 u mnomyTHele HedTsHble Tra3pl. Hedts u eé
npoucxoxaenue. CrocoObl mepepaboTKu HEPTH: TEPEeroHKa, KPEKUHT (TEPMUYECKUM, KAaTaTUTHUECKUN), MUPOIIH3.
[IpoaykTel mepepaboTku HePTH, UX NPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIN yrojib M MPOAYKTHI €ro
nepepadoTKu.

DKCHepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEUIECTB M MX MPEBpaAllEHUHN: O3HAKOMJICHHE ¢ oOpasliamH IJIacCTMAcCC,
KaydykoB ©  pe3uHbl, koiuiekuuu «HedTb» u  «VYTomap», MOAECIMpPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJoreHONpPOM3BOHBIX, IPOBEICHUE NPAKTUYECKOW PAOOThI: MOJyUYEHHUE STUJIEHA U U3YUYEHHUE €TO0 CBOWCTB.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHMIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WIIU
MPOJIYKTa PEAKIIMHU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenpHbIe 0JTHOATOMHBIE CIUPTHL. METaHOJ U 3TAHOJI: CTPOCHUE, (PU3NUECKHNE U XUMUUECKHUE CBOMCTBA (peakinuu
C aKTUBHBIMH MeETaJlJIaMU, TaJOT€HOBOJOPOJaMU, TOPEHHE), MpUMeHeHue. BoIopojHble CBSI3M MEXIy MOJIEKyJIaMu
CIUPTOB. JlercTBME METaHOIa M ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroatoMHbie CHOUPTHL. IJTUICHTIUKOIbL W TIMIEPUH: CTpPOCHHE, (U3HUYECKHE M XUMHUYECKHE CBOMCTBa
(B3aMMOJCHCTBHE CO MICTOYHBIMM METAJIAaMU, KauyeCTBEHHAs pPEaklus Ha MHOroaTOMHBIE cHUpThl). JlelicTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauuepruHa U 3TUIICHTJIUKOJIS.

deHoJT: CTPOCHUE MOJIEKYJIbI, PU3NUECKHEe U XUMUYECKHUE CBOKCTBA. ToKCHYHOCTH eHomna. [Ipumenenue denona.

Anpaerunbl U kemonsvl. PopMaIbIACTUI, allETATBIACTHI: CTPOCHUE, (PU3UUYECKHUE U XMMHUUYECKHE CBONCTBA (pEaKiuu
OKHCIICHUSI 1 BOCCTAHOBJICHHUSI, KAYECTBEHHBIE PEAKIINH ), TOTYyUYECHHE U IPUMEHEHHUE.

OIHOOCHOBHBIE Tpe/eabHbIe KapOOHOBBIE KUCIOTHl. MypaBbuHas U YKCyCHasi KMCJIOTBHI: CTpOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOuIMe Ui KJjlacca KHUCJIOT, peakius dTepudukaiuu), mojydeHue U IMPUMEHEHHE.




CreapuHOBass M OJICMHOBAs KHUCJIOTHI KaK TMPEICTABUTENIN BBICIINX KapOOHOBBIX KHCJIOT. MpIa KaK COJIM BBICIIMX
KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

Crnoxxuble 3(pUpbl KaK MPOU3BOJAHBIC KapOOHOBBIX KUCIOT. [ maponm3 cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos.
[TpumeneHue xupoB. bruonmoruveckas poyib KUPOB.

YrineBoapl: cocTaB, KilacCH(UKAIUS YIIIEBOAOB (MOHO-, IH- W Toyucaxapuibl). [roko3a — mpocTedmmmii
MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (PU3NYEeCKHe ¢ XHWMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE C
rugpokcugom meau(ll), okucienne ammuadHbiM pactBopoM okcuaa cepedpa(l), BocctaHoBIeHHE, OPOKEHUE TIIHOKO3bI),
HaXOXJIEHUE B IPUPOJIE, MPUMEHEHUe, Onosoruyeckas posib. @otocunTe3. ®pyKkTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u nesmiono3a kak npupoHbie noiuMepsl. CTpoeHHe Kpaxmalia v 1eJUTi0N103bl. PU3nYecKkre 1 XUMUYECKUe
CBOICTBa Kpaxmaia (TUApOIJIN3, KAYeCTBEHHAs PEaKIvs C HOI0M).

OKCIEepUMEHTAIBHBIC METOJbI M3YYCHHS BEIIECTB M WX TNPEBPAICHUN: MPOBEIACHUE, HAOIIOACHUE W OIHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIIMHA OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE ATaHOJIA
okcugom wmeau(ll)), MHOroaroMHbBIX CHHUPTOB (B3aUMoOJEWUCTBHE ThulepuHa ¢ Tuapokcuaom wmeau(ll)), amprerunos
(oKHCIIeHre aMMHaYHbIM pacTBOpoM okcuzaa cepedpa(l) u runpoxcugom menu(ll), B3aumoaeiicTBue Kkpaxmaia ¢ H0JI0M),
MPOBEICHHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnbie 3anaun.

Beraucnennss mo ypaBHCHHIO XHMHUYECKOW peakmuu (Macchl, 00bEMa, KOIMYECTBA HMCXOJHOTO BEIIECTBA WIIH
MPOJIYKTa PEAKIIMHU MO0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WX IMTPOTYKTOB PEAKIIUN ).

A3oTcojeprKalme OpraHnuecKue COeTMHEHMUS.

AMHMHOKHCIIOTHI Kak aM(OTEepHbIC OPTaHHMYECKUE coeauHeHNs. DU3NUecKue U XUMHYECKHUE CBOMCTBA aMUHOKHCIIOT
(Ha mpuMepe TIuIMHA). bronorudeckoe 3HaYeHHE aMUHOKHUCIIOT. [lenTuap.

benku xak mpupoIHbIE BHICOKOMOJIEKYJISIpPHBIC coenHeHus. [lepBruyHas, BropuyHas ¥ TPETUYHASL CTPYKTYpa OCIIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TUIPOJIN3, ACHATYpaIis, KaueCTBCHHbBIC PEAKIIUU Ha OCIIKH.

OKCHepUMEHTAIbHBIE ~ METOJbl W3YYCHHS BEIIECTB W WX TMpPEBpalleHUud: HaOMIOJeHHEe U ONUCAHUE
JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATYypalus OCIKOB MTPU HArPEBaHUH, IBETHBIC PEAKIIUH OCITKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTMHEHUST



OCHOBHBIE TOHSATUS XUMUU BHICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, IOJTUMED, CTPYKTYPHOE 3BEHO, CTENEHb
MOJIUMEPU3AINH, CPEAHSST MoJieKylsapHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIWHEHUN —
MOJIUMEPU3AITHS U TTOJTUKOHICHCAIHSL.

OKCHepUMEHTAJIbHbIE METO/Ibl U3YyUEHHUS BELIECTB U UX MPEBPAIICHUI: O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayqyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuszannss MeKXNpEeIMETHBIX CBA3CH NPHU HW3YyYCHUM OPraHUYECKOM XWMuM B 10 Kiacce OCYIIECTBISETCS 4epe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTUN, TaK U MOHATUMN, SIBISIFOIIMXCS CUCTEMHBIMM Ul OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO1ue ecTecTBEHHO-HAayYHbIE MOHSTHS: SIBICHHWE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH, TEOpUs, aHaJIU3, CUHTE3,
KJIacCU(pUKaIs, IePUOIUIHOCTD, HAOTIOCHIE, U3MEPEHIE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

dusuka: MaTepus, YJHEPIHsl, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SHEPTeTUIECKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PU3UUECKUE BEIUUMHBI U €IMHULIBI X U3MEPEHMUS.

buonorus: kierka, opranm3Mm, Ouochepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OHMOJOTHYECKH AKTHBHBIC
BelecTBa (OeNKH, YIiIeBOIbl, JKUPBI, (DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTLITUBO, PECYPCHI.

TexHoNOTHS: TUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO MUTAaHUS, MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U
KOCMETHUYECKHE MTpernapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XUMHUECKUI 3yieMEeHT. ATOM. Sapo aroma, HW30TOMNbL. ODJEKTpPOHHAs 000JO04YKa. DHEPreTMYecKue YpOBHH,
HOJYpOBHH. ATOMHBIE OpOUTaIH, S-, P-, d- SeMenThl. OCOOCHHOCTH pacHpeIeTICHUS JICKTPOHOB MO0 OPOUTANIIM B aTOMAaX
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.



[lepnonnueckuii 3akoH u Ilepuogmueckas cucrtema xumuueckux osnemeHToB JI. W. MenneneeBa. CBs3b
IIEPUOANYECKOrO 3aKOHa U [leprnonnueckon cucremsl xuMudeckux 35eMeHToB . M. Menaeneesa ¢ coBpeMeHHON TEOpHeEn
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHMYECKHUX BJIEMEHTOB M 00pa3yeMblX HMH MPOCTHIX H
CJIOXHBIX BEILECTB 110 TPYIIIaM U IepruoaaM. 3Ha4eHHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BeniecTBa. XUMHUYECKas CBsI3b. Bl XuMuuecko cBsi3u (KOBaJICHTHAs HEMOJIIpHAs U MOJIsIpHAsl, NIOHHAs,
MeTayumdeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW XHMHYECKOW CBS3U (OOMEHHBIH M JIOHOPHO-aKIETITOPHBIN).
BonoponHas cBsi3b. BaleHTHOCTB. DneKTpooTpruaTenbHOCTh. CTeneHb OKUcIIeHUs. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYyISPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTBA. [HIBI
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAIINYECKON PEIIETKH.

[TonsiTne 0 qucnepcHbIX cucteMax. VICTHHHBIE U KOJUTOMIHBIE pAacTBOPBl. MaccoBas 10JIs BELIECTBA B PACTBOPE.

Knaccudukanusa Heopranumueckux coeauHeHuid. HoMeHKiaTypa HeopraHMdeckux BellecTB. ['eHeTnueckas CBS3b
HEOPTaHUYECKHUX BEIIECTB, NPUHAICKAIIMX K PA3TUIHBIM KIIACCAM.

Xumnyeckas peakuus. Knaccuduxanuss XuMHUUeCKUX peakUuii B HEOPraHMYECKONM U OPraHWYeCKONM XUMHUH. 3aKOH
COXPaHEHUs MAcChl BEILIECTB, 3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUH [TPU XUMHUYECKUX PEAKIIHSIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIMuHbIX (akTopoB. OOpaThMble peaklnh. XUMUYECKOE PaBHOBECHE.
@akTOpBI, BIUSAIOIINE HA COCTOSTHUE XUMUYECKOT0 paBHOBecHs. [Ipununn Jle [HlaTense.

Dnektponutuyeckas nucconuanus. CunbHble U ciaadble 37eKTpoiuThl. Cpea BOJHBIX pacTBOPOB BEIIECTB: KUCHas,
HEWTpaJIbHAasl, LICIOYHAS.

OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

DKCneprUMEHTANIbHbBIE METOJIbl M3YyYEHHUs BEIECTB U MX NpeBpallleHui: AeMoHcTpauus tadnui «llepumonnueckas
cuctemMa xumuueckux anementoB Jl. M. MenneneeBa», uzyuenue mMojenedl KpUCTALIUYECKUX PEHIETOK, HAOMIOACHUE U
OMKCAaHUE JIEMOHCTPALMOHHBIX W J1a0OpAaTOPHBIX OMBITOB (pa3/oKEeHHE MEpPOKCHIa BOJOPOAA B MPHUCYTCTBUU
KaTajau3aTopa, ONpPEAESIEHUE CpPeAbl PaCTBOPOB BEILIECTB C IMOMOIIBI YHUBEPCAIBHOIO WHJMKATOpa, PEaKUUU MOHHOIO
oOMeHa), MpOoBeIeHUE MPAaKTUYECKON paboThl «BiusiHue pa3anyHbIX (aKTOPOB HA CKOPOCTh XUMHUUECKON pEeaKIm».

PacuétHrble 3amaun.

Pacy€Tel mo ypaBHEHHMSIM XMMMYECKUX pEaKIUHA, B TOM YUCIE TEPMOXMUMHUUYECKUE pPACYETHI, pPACUETHI C
VCITOJIb30BAHUEM MOHITHUS «MAaCCOBasi 10J1s1 BELIECTBA.



Heoprannyeckasi xumus

Hewmeramnsl. [lonoxenne nemeraimioB B llepmoanueckon cucreme xumumueckux snemeHToB . M. MenneneeBa u
0COOEHHOCTH CTpOCHHs aTOMOB. Du3nMdecKkre CBONCTBA HEMETAUIOB. AJUIOTPOIHSI HEMETAIIOB (Ha TIPUMEpPE KHUCIOPOa,
cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BaXKHEHIMX HEMETAJIOB (TallOT€HOB, CEphl, a3oTa, (ocdopa, yriepoaa U KPEMHUS) U UX
COEIMHEHUN (OKCHUIOB, KUCIOPOCOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUN ).

[IprumeHeHne BaXXKHEUIIINX HEMETAILUIOB U UX COEIUHECHUM.

Meramnel. [lonoxenne wmeramuioB B Ilepuonmyeckor cucremMe xumuueckux siemeHtoB JI. WM. Mengeneesa.
OcoOEHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI04eK aTOMOB MeTauioB. Oo0mue ¢gusndeckue cBoiicTBa MeTaioB. CIiiaBbl
METaJUIOB. DJICKTPOXUMUUYECKUM Psij HAIPSHKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPUM, Kaaui, KaJdbllUuii, MAarHUN, AIIOMUHUMI, IUHK, XPOM, KEJE30,
MeJlb) U UX COCAMHEHUHN.

OO61ue crocoObl moyueHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY M TEXHHUKE.

DKCNEpUMEHTaIbHbIC METO/Ibl U3YYEHHUS BEIIESCTB U UX MPEBPAILCHUN: U3yUYeHUE KOJJIEKIIUUA «MeTaJlibl M CIUIaBbI»,
0o0pa3IloB HEMETAJUIOB, pEIIEHHWE OSKCIEPUMEHTAIBHBIX 3a7ad, HaOJIOJCHUE U OINHUCAHUE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHIA ATIOMHHUS C pPacTBOpaMU KHUCJIOT M IIeJI0YeH, KaueCTBEHHBIE
peaKIuy Ha KaTUOHBI METAJLJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BelecTBa WM 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce MM 00BEMY OJIHOTO W3
YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, PacuE€Thl Macchl (00BEMA, KOJMYECTBA BEIISCTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO U3
BEIIECTB UMEET MPUMECH.

XuMuA M KU3Hb

Ponap xumum B 00eCreYeHUH SKOJIOTHYCCKOM, SHEPreTHYSCKOM W MHINEBON 0€30MacHOCTH, Pa3BUTUH MEIUIIMHEIL.
[ToHsiTME 0 HAYYHBIX METO/IaX IMO3HAHUS BEUIECTB U XUMUUECKUX PEAKLIHM.

[IpencraBienust 06 00X HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJYyYSHUS BAXKHEUIIINX BEIIECTB.

UenoBek B MUPE BEILIECTB U MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIbHBIE MATEPHUAIIbl, KOHCTPYKIIMOHHBIE MATEPUAIIbI,
KpPacKH, CTEKJIO, KepaMuKa, MaTepuabl I SJICKTPOHUKH, HAHOMATEPUAJIbl, OPraHWMYECKUE U MUHEPAJIbHBIC YI00pEHUSI.



XUMHSIT U 300pOBbE YEIIOBEKA: MPABWJIA HCIIOJIb30BAaHUSA JIEKAPCTBEHHBIX NPENaparoB, MNpaBWia O€30H0aCHOTO
UCIIOJIb30BaHUs MPEnapaToB OBITOBOM XMMHUHU B MTOBCETHEBHOM JKU3HH.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXnpeaAMETHBIX CBsI3€d IPU U3YYEHUH O0IIeN U HeopraHudecko xumuu B 11 kitacce ocyIiecTBiseTcs
Yyepe3 HCI0JIb30BAHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUM, TaK U IMOHATHM, SABISAIOIIMXCS CUCTEMHBIMM IS
OTJIEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHbIN (PaKT, TUIOTE3a, 3aKOH, TEOPUs, aHAIIU3, CUHTE3, KilacCu(puKanus,
NEPUOANYHOCTD, HAOJIOIEHUE, SKCIIEPUMEHT, MOJIETIUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: MaTepusi, SJHEPrus, Macca, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PaJINOAKTUBHOCTh, MOJIEKYJIA,
HHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BELECTBA, (PU3UUECKUE BEIMYMHBI U €IUHULIBI
UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOIJIEMEHThI, BUTAMHHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadusi: MuHEpasbl, TOPHBIE OPO/IbL, OJIE3HbIE UCKOIIAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusa: XuUMUYECKas MPOMBIIUIEHHOCTh, METAJUIyprus, MPOU3BOJACTBO CTPOUTEIBHBIX MaTEpHANIOB,
CEJIbCKOXO3SIICTBEHHOE ~ MPOM3BOJCTBO,  MHUILIEBAsl  MPOMBILUIEHHOCTh,  (hapMalEeBTUYECKAas]  MPOMBIIIIEHHOCTD,
MPOU3BOJACTBO  KOCMETHYECKHUX  IpEnapaToB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MAaT€pUajoB,  AJEKTPOHHAS
IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMLI 110 XMMHWHU HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOUIMMUCS MPOTrpaMM CPEeIHEro oOIIero
oOpa3zoBaHusl (JIMYHOCTHBIM, METANpEeIMETHBIM M TpeaMeTHbIM). HayduHo-meToaumueckoil OCHOBOWM AJig pa3paboTKu



IJTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMM CPETHETO OOIIEeTo 00pa3oBaHUS SBISCTCS CUCTEMHO-IEATECILHOCTHBIN
MOAXOI.

B coOTBETCTBMU € CHUCTEMHO-IESITEIBHOCTHBIM TOAXOJAOM B CTPYKTYpE JIUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPEeTHETO 00IIero o0pa3oBaHus BbIJECICHBI CIEIYIONUUE COCTABIISIIONIHIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUMCKON Tpa)KJaHCKOHW HIAECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITETILHOCTU U CAMOOIIPEIEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCA B CBOEH NIEATEIBHOCTH ILIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD >KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTalOTCsl B €IUHCTBE y4e€OHOM M BOCHUTATEIHHOU
JEATEIIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKHUMHU, COUMUOKYJIbTYPHBIMHU, AYXOBHO-HPABCTBEHHBIMH IEHHOCTAMH M
ujeagaMi POCCUUCKOTO TPakJAaHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE HOpPMaMU U TpPaBUIaMHU TOBEJICHMUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HDABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0YyYarOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TMpeaMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OMbITA MO3HABATEIHLHOU U
MPAKTUYECKOMN JACSITEIIBHOCTH 00YJArOITUXCs M0 pean3alliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI O0YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPECTABICHUSI O COIMANIBHBIX HOpMaX U MpaBUiiaX MEXJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH IMPHU CO3JaHUM yUEOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX U
MO3HABATEbHBIX 3a/1a4, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTBI IPYTUX MPHU aHAINU3E PA3IMYHBIX
BUJIOB YUEOHOM €SATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0 OT€YECTBEHHOW XUMUH;



YBa)XEHUS K MPOIIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTHUECKOTO MPUMEHEHHsS] XUMHH, OCO3HAHUS TOTO, YTO
JNOCTH)KEHHSI HAyKd €CThb pe3yibTaT JUIMTENIbHBIX HAOIIOACHUI, KpPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX OHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpECa W I103HABAaTEIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOLIEM aHanu3e WHGPOpMalUU O MEPEeIOBBIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLIEHMBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKHUMHM SIBJICHUSAMM, U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPHILIEH C MO3UIUI HPABCTBEHHBIX U IPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 310poBOro m 0Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAMUMOCTH OTBETCTBEHHOI'O OTHOILEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOI0/IeHUsT TpaBuil O€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B OBITY, MOBCEIHEBHOW XW3HM U B TPYJIOBOM
NesTEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MPaBUJ WHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MACHOrO0 MOBENECHHUS B CHUTyalUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

OCO3HaHUS MOCEACTBUNA U HENPUSATHUS BPEIHbIX IPUBBIYEK (YIOTPEOIECHUS aJIKOrOJIsl, HAPKOTHUKOB, KypeHUs);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATEIbCKON JEeATETbHOCTH, OOILIECTBEHHO IMOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX AECATEIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIIBHON HANpPaBJICHHOCTH (B paMKaxX CBOEIrO
KJIacca, IIKOJIbl);

UHTEpeca K NPAKTUYECKOMY H3YUYEHHIO Mpodeccui pa3jiudyHOro poja, B TOM YHCIE€ HAa OCHOBE NPUMEHEHUs
MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHAYAJIbHOM TPACKTOPHH O0Opa3oBaHus, Oymymed mpodeccnu u
peanu3aiuu COOCTBEHHBIX JKMU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1[E€JIECO00Pa3HOr0 OTHOMIICHUS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa dKOJOTUUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIECCOB Ha COCTOSHUE
IIPUPOTHON U COLUAIIBHOW CPEIbI;

OCO3HAHHUS HEOOXOAMMOCTH MCIOJIb30BAaHUS JOCTHXKCHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PAIMOHAIBLHOTO
IIPUPOIOTIOIB30BAHUSI;

AKTUBHOT'O HEIPUATUS JIEUCTBUM, NPUHOCAIIUX BpPEJ OKPYKAIOLIEH NPUPOJHOU Cpelne, YMEHUs IPOTrHO3UPOBATH
HEOJIaronpusITHbIC SKOJIOTHYECKHUE TIOCIIECICTBUS MIPEAIPUHUMAEMBIX JEHCTBUHN U IPEAOTBpAIIaTh UX;

HAJIMYKS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJBTYPHI, ONbITA AEATEIBHOCTA IKOJIOTHUYECKOU
HaIlpaBJIICHHOCTH, YMEHHSI PYKOBOJICTBOBAaTbCSI UMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOM MPAKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMOhoOu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKH;

MOHUMAaHUsl CHenuUKU XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU PAIIMOHAIBHOTO HAYyYHOTO
MBIIICHUS, CO3JaHUM IEJIOCTHOTO TPEJCTABIEHUs 00 OKpYKAIoIIeM MHpPE KaK O €IWHCTBE NPHUPOABl M YEJIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIeM COXPaHEHUS TPUPOIHOTO PAaBHOBECHS,

yOSKAEHHOCTH B 0COO0OM 3HAYMMOCTH XUMHUM JJII COBPEMEHHOM IMBWIM3AlUU: B €€ TIyMaHUCTHYECKOMN
HAIPaBJICHHOCTH W BAXKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTEPHAIBHOW KYJIBTYPHI, PEIICHUH TIOO0ATBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTHH MEIUIIMHBI, OOECIIEYCHUN YCIOBUN YCIEIIHOTO TPYJa U IKOJOTHUYECKH KOMGMOPTHOW KU3HU KaKIIOTO YJICHA
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAHUA CYIIHOCTH METOJOB MO3HAHUA, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONBh30BaTh MOJMydyaeMble 3HAHUS IS aHamu3a U OOBSICHEHHS SBIICHUM OKPYXAIOIIETOo MUpa U



MPOUCXOAAIIMX B HEM HM3MEHEHWH, YMEHHs Jenarh OOOCHOBAaHHBIC 3aKIIOUYCHHMS HAa OCHOBE HAyYHBIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCITOJIB30BATh XUMHUYECKUE 3HAHUS VIS PEIICHUS MPOOJIEM B PEATbHBIX KU3HECHHBIX
CUTYaIUSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHHIO HOBBIX
3HAHUU 10 XMMUHU B COOTBETCTBUU C KU3ZHEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax npodeccuoHanbHOU AeATeIbHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTaHpeﬂMeTHBIC PE3yJIbTAaTbl OCBOCHUA y‘{C6HOFO npcamMeTa «XuMuss» Ha YPOBHC CPCOHCTO 06HIGFO O6p&30BaHI/I}I
BKJIFOYArOT:
3HAYUMMBIC  AJIA q)OpMI/IPOBaHI/ISI MHUPOBO33PCHUA 06yqa}oumxc51 MCKAUCHOUIIIMHAPHBIC (MG)KHpeI[MGTHBIe)

OOIIIeHAyYHbIE TIOHSTHS, OTPAKAIOIIME IIEIOCTHOCTh HAyYHOW KapTHHBI MUpa M CIHEHU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBIEHUE, MPOIECC, CUCTEMa, HAy4YHBIA (HaKT,
MIPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSsl, UCCIEAOBaHNE, HAOI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHE);

YHUBEpCAIbHBIC y4eOHBbIC NeWCTBUS (TMO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYJISTHUBHBIC), 00OECIECUMBAIOIINE
dbopmupoBaHUe PYHKIIMOHATIBHOW IPAMOTHOCTH M COITUATIBLHON KOMITETCHITUN 00YYaOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B TO3HABATEILHON M COLUAILHOMN MPAaKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHUBEPCAJIbHBIMU  YYCOHBIMH  TO3HABATEIBHBIMHU,
KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MMO3HABATEIbHBIMU JCHCTBUAMM:

1) 6a30Bble JJOruvYecKue aeucTBUsI:

CaMOCTOSITEILHO (hOPMYJIUPOBATH M aKTyaJu3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ pacCMaTpyBaTh;

OMpEeNeNATh IETu JeATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JOCTHUIKEHHUSI, COOTHOCHUTH PE3YJIbTaThl
JIEATEIIbHOCTH C MOCTABICHHBIMU LIEIISIMH;



UCIIOJIb30BaTh NPU OCBOCHHWH 3HAHUI MNPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACIATH XapaKTE€pHbIE MPU3HAKU
NOHSATUNA M YCTaHABIMBATh UX B3aMMOCBS3b, MCIOJIB30BAaTh COOTBETCTBYIOIIUE TMOHATHUS IJS1 OOBSICHEHHUS OTIEIbHBIX
(bakTOB U SIBICHU;

BbIOMpATh OCHOBAHMSI U KPUTEPUH JUIs KJIACCU(UKALIMY BEUIECTB U XUMUUECKUX PEaKLIN;

yCTaHaBIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXy NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IE€IyKTUBHBIC, MO AHAJIOIHMH), BBIBIATH 3aKOHOMEPHOCTU U
IIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHPOBATH BHIBOABI U 3aKIIOUECHHUS;

IPUMEHATH B MpOIEcCe NO3HAHMSI, UCIIOIb3yEMblE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, IPE0OPa30BhIBATh
MOJIEJIbHBIC MPEICTAaBICHUS — XMMUYECKUI 3HAaK (CHMBOJI) 3JIEMEHTa, XUMHUYecKas (Qopmysa, YpaBHEHHE XUMUYECKOM
peakuuu — MpU PELIEHUU YYEOHBIX IIO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, HNPUMEHATh Ha3BaHHbIE MOJICIbHbBIE
IIPEICTABIICHHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BELIECTB U XUMHUUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O IIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

dopMynupoBaTh LEIM U 33Ja4d  UCCJENOBaHMUS, UCIOJb30BaTh IOCTABJIEHHBIE M  CaMOCTOSITENIBHO
c(OpMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIs1 POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BJIAJETh HAaBbIKAMU CaMOCTOSITEJIBHOIO  IJJAHUPOBAHUS M MPOBEIEHUS  YUYEHMUYECKMX OSKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONI0AaTh 3a XOJOM IMPOIECcCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
dopMynupoBath 0000IIEHUS M BBIBOABl OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3yJbTAaTOB HCCIENOBAaHUS, COCTaBIAThH
000CHOBaHHBIN OTUYET O MpOJIeTaHHON padoTe;

npUOOpeTaTh ONBIT YYEHUUYECKOW HCCIEeOBATEIbCKOW M MPOEKTHOM JeATEIbHOCTH, MPOSBISATH CIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEIBHOMY IOHUCKY METOAOB PEUIEHUS NPAKTUYECKUX 3a7ad, MPUMEHEHUIO PA3JIMYHBIX METOJOB
MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX HWHGMOpManuu (Hay4dHO-TONYJApHAs JIUTEpaTypa XHUMHYECKOIO
coJlep>KaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIU3UpoBaTh MHGOPMALMIO PA3IMYHBIX BHUJIOB U (PopM
IIPEICTABIICHUS], KPpUTHYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;



dbopMynMpoBaTh 3aIIPOCHl M MPUMEHATH Pa3IUYHbIE METO/IbI MPU MOUCKE U 0TOOpe HHPOPMAIUU, HEOOXOTUMOM NSt
BBIIIOJIHEHHS YUEOHBIX 3a7a4 ONPENEIEHHOTO TUIA;

npuoOpeTaTh OMBIT KCIOJIb30BaHUA WH(OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U PAa3IWYHBIX MOUCKOBBIX
CHUCTEM,;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS HUHPOpMALUU (CXEMbl, TpapuKy, AUArPAMMBI,
TaOJIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KAayeCTBE CpPEJACTBA NIpH paboTe C XUMUYECKOHM HHPOpMAaIUEil: NPUMEHSThH
MeXNpeaMeTHbIE ((pU3nUecKre 1 MaTeMaTUYECKUE) 3HAaKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HAJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJie¢ JMajora W/WIW TUCKYCCHUHU, BBICKA3bIBaTh HJIEH,
(bOpMyIMpPOBATH CBOU MPEMJIOKEHUSI OTHOCUTEIBHO BBIITOJHEHHS MPEJI0KEHHOMN 3a1a4H;

BBICTYNIATh C INPE3CHTAUUEH pe3yJbTaTOB II03HABATEIBHOW MAESATENBHOCTH, MOJYYEHHBIX CaMOCTOSITENIBHO WIIN
COBMECTHO CO CBEPCTHHKAaMHU IPU BBIIOJHEHUU XUMUYECKOTO SKCIEPHUMEHTA, MPAKTUYECKON paboThl MO HCCIeI0BAaHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaJu3alli y4eOHOTO MPoeKTa U (POPMYIUPOBATH BBHIBOJABI MO pe3ybTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBAaHUSI MO3UIIUM B X0J1e 00CYKJIeHHSI 1 0OMEHAa MHEHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATEBHO TUIAHUPOBATh U OCYILECTBISATH CBOKO MIO3HABATEIBHYIO AEATENBHOCTD, ONIPENEIs €€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAMMOCTH KOPPEKTUPOBAaTh MIpejlaraéMblii alroOpUTM JAEUCTBUN MPU BBINOJIHEHUU
y4eOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Haubosee d(PPEKTUBHBIA CIOCOO UX pEUICHUS C YYETOM MOJTyUEHHUS
HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH I€ATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATBI
10 KVIACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHUsD» OTPaKaroT:



c(OPMHUPOBAHHOCTh MPEACTABICHUN O XMMHUYECKOW COCTABIISIIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, POJIH
XUMUU B TIO3HAHWM SBJICHUN TPHUPOABI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIbTYphl JUYHOCTH, €€ (YyHKIIMOHATHLHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEUICHUSI MPAKTUYECKUX 3a7]a4 U IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUMA DJIEMEHT,
aToM, DSJEKTPOHHAs 000JI0YKa aToMa, MOJIeKYyJia, BaJlEHTHOCTb, OJJIEKTPOOTPUIIATEIIBHOCTh, XUMHUYECKas CBS3b,
CTpYKTypHas (opMyna (pa3BEpHyTas U COKpalIEHHasi), MOJIb, MOJIIpHAsl Macca, MOJISIPHBIM OOBEM, YIJIEPOJHBIN CKEJNET,
GbyHKUIHOHATBHAS TPYyNIa, PaauKail, U30MepUsi, U30MEPbI, TOMOJIOTHYECKUHN Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U
a30TcoJiepKallue COeAUHEHUSI, MOHOMEp, TOJIMMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COSTUHEHUS); TEOPUU U
3aKOHBI (TEOpHUs CTPOEHHUS oOpraHuueckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHUS MAaCChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XWUMHH; MHUPOBO33PCHUECKHE 3HAHMS, JIKAIIME€ B OCHOBE ITOHMMAaHMS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKUX SIBIICHUM, (DAKTOJOTHYECKUE CBEACHUSI O CBOMCTBAX, COCTABE, MOJYUYCHUU U
0€30MacHOM HCTIOIb30BAaHUH BAXKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESTEIHLHOCTU YEIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBJISATh XapaKTepHbIE TNPU3HAKU TOHATUN, YCTAHABIMBATH WX B3aWMOCBS3b,
MCMOJIb30BaTh COOTBETCTBYIOIIME TOHSATHUS TIPU OINKCAHWUU COCTaBa, CTPOCHUS W TMPEBPALICHUN OPTraHUYECKUX
COCIMHCHMI;

c(hOpMUPOBAHHOCTh YMEHHUH UCIOJb30BaTh XHUMHUYECKYI0 CHUMBOJIUKY [IJII COCTaBJICHUS MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMyJ OpraHMYEeCKHMX BEIICCTB W YPAaBHCHHH XHUMHUYCECKUX PEAKIIHH,
W3rOTaBIMBaTh MOJEIH MOJIEKYJl OPraHUYECKUX BEHIECTB JUISl WILTIOCTPAIMM MX XUMHYECKOTO U MPOCTPAHCTBEHHOIO
CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJIC)KHOCTh U3YUYCHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBY U
CTPOEHHUIO K OMpPEACIEHHOMY KJIACCY/TPYINE COSAUHEHHUM (YTJIEeBOJOPOABI, KACIOPOA U a30TCOACPIKAIINE COCTUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCIMHCHHMS), JaBaThb MM Ha3BaHHMA 1O cucTemarudeckoii Homenkiarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIE HAa3BaHUS OTACJIBHBIX OPraHUYECKUX BEHIECTB (STWJICH, MPOMUJIEH, alleTUICH, dTUICHTJIUKOIb,
rmiepuH, Qenon, GopManbaeruj, areTadbIeruja, MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCJIOTAa,
CTeapMHOBAs KUCJIOTA, TJII0K03a, (PYKTO3a, Kpaxmall, HEeJII0JI03a, TJIUIHH);



c(hOpPMHUPOBAHHOCTh YMEHUS OMPEIETATh BUIb XUMUYECKOW CBS3U B OPTaHUYECKUX COCIWHCHMSIX (OJMHAPHBIE H
KpaTHBIE);

c(OpMUPOBAHHOCTH YMEHHS PUMEHSTH TIOJI0KEHUSI TEOPHH CTPOSHUS Oprannyeckux BemectB A. M. bytneposa s
O0OBSICHEHHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTpOCHHUE, GU3HMUECKUE U XUMUYECKUE CBOMCTBA TUMTUYHBIX
IpeCTaBUTENIECH Pa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, STHJICH, MIPONUJICH, alleThiieH, OyTaaunen-1,3,
MeTwiOyTagaueH-1,3, OeH30J, METaHOJ], 3TaHOJ, 3TWJICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTuJl, MypaBbHUHAS H
YKCYCHAasl KHMCJIOTHI, TJII0OK03a, Kpaxmal, LEJUI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WUIFOCTPUPOBATh FEHETUYECKYIO CBSI3b
MEXy HUMU YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUHN C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO ChIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CHOCOOBI UX NEPEPAdOTKU U MPAKTUUECKOE PUMEHEHHE MPOTYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHI MPOBOAMTH BBIYMCICHUS MO XMMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOIO BEIIECTBA WIN MPOAYKTa PEAaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(OpPMHPOBAHHOCTh YMEHUI BIAI€Th CUCTEMOUM 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS, UCIIOJIb3yEMbIX
B XMMHUHU IPHU U3YyYEHUU BEIIECTB U XMMUYECKUX SIBJIEHUU (HAOMIO/IEeHUE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XMMHWYECKUE 3HAHWUS JJISI MNPUHATUS PEUICHWA B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

chOpMHPOBAHHOCT, YMEHUW COONIOJATh TMpaBUjIa TMOJB30BAHUS XMMHYECKOM TIOCYIOM U JabOpaTOPHBIM
0o0OpyZOBaHUEM, a TAaKXKE MpaBuja OOpalleHUsi C BELIECTBAMHU B COOTBETCTBUU C HHCTPYKIHUSMHU IO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOJHATh XUMUYECKUN DKCIEPUMEHT (IIPEBPAIICHUS] OPTaHUIECKUX
BEILIECTB [IPU HarpeBaHHM, MOJyYEHUE FTUIICHA U U3YUEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMK OPraHUYECKUX BELIECTB,
JeHaTypanus OCIKOB MPU HArPEeBaHUH, IIBETHBIC PEAKIIUU OEITKOB) B COOTBETCTBHH C MPABUJIAMHU TEXHUKH O€30MaCHOCTH
npu oOpalleHMH C BEUIECTBAMHU M JIaDOpATOPHBIM OOOpPYAOBAHHEM, TPEICTABIATh PE3yIbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3aMKMCH YPAaBHEHH COOTBETCTBYIOIIMX peaKUUi U (OopMyIupoBaTh BBIBOJBI HA OCHOBE ATHUX
pE3yNbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XMMHUYECKYI0 HH(OpMAIHIO, MOIydaeMylo W3 pa3HbIX
UCTOYHHUKOB (CpeacTBa MaccoBoi nHpopmanuu, IHTepHET U apyTux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOAaTh MpaBUiia 3KOJOIMUYECKH 11eJI€CO00Pa3HOrO MOBEIEHHs B OBITY U TPYAOBOM
JESATEIIBHOCTH B LEISAX COXPAHEHHs] CBOErO 3JI0pPOBbS M OKpY)KAIOIIEW NPHUPOJHON Cpeibl, OCO3HABaTh OIACHOCTb
BO3/ICIICTBUS Ha JKMBBIEC OPTAHU3MBI ONPEEIEHHBIX OPraHUUECKUX BEIIECTB, MOHUMast cMblca nokaszatens [1IK, noscHsTs
Ha MpUMeEpax CIocoObl YMEHBIICHUS U MTPEIOTBPAILEHHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHMU3M YEIOBEKa,

Uil OOy4YaroIMXCAd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0pPOBbSl: YMEHHE NPUMEHSATh 3HAaHUA 00 OCHOBHBIX
JOCTYITHBIX METOJaX IMO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIEIBIX M CJIA0OBUIAIIMX O0YYAIOIIMXCS: YMEHHUE UCII0NIb30BaTh Pelbe(PHO-TOUCUHYIO cucTeMy 00o3HaueHu JI.
Bpaiing st 3anucu XuMHUYeCcKUX GopMyl.

11 KIIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011as U HeopraHudeckasi XUuMUs OTPaKaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O XMMHUYECKON COCTABIISIIOUIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpA, POJIU
XUMHUHM B TIO3HAHWUW SBJICHUN MPUPOABI, B (OPMUPOBAHUM MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €€ (DYHKIIMOHATHHOM
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHYSCKUX 3a7a4 M IKOJOTHYECKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOMN CPELE;

BJIQJICHUE CUCTEMON XUMHYECKUX 3HAHUM, KOTOpasi BKIIIOYAET: OCHOBOIOJATAIOIINE TTOHATHS (XUMUYECKUM AJIEMEHT,
aToMm, HM30TOM, S-, P-, O- SJICKTPOHHBIC OPOWUTAIIM AaTOMOB, MOH, MOJICKYyJa, MOJIb, MOJIAPHBI 00BEM, BaJCHTHOCTD,
AIEKTPOOTPUILIATEILHOCTh, CTENIEHh OKUCJICHUS, XUMUYECKasl CBs3b (KOBAJICHTHAsI, MOHHAS, METAJITNYECKasi, BOJIOPOAHAS ),
KPUCTAJUIMYECKAST PEIIETKA, TUMBI XUMHUYECKUX PEAKIHUM, PACTBOP, DJICKTPOJIUTHI, HEIJICKTPOJIUTHI, JIEKTPOJTUTHIECCKAS
JMCCOIUAIINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW pEaKIMHM, XUMHUUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPUS IEKTPOIUTUICCKON NUCCOLMAIUH, Tepuoandeckuit 3akoH J[. V. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI
BEIIIECTB, 3aKOH COXPAHECHHUS W IPEBpAICHUS SHEPTUM MPU XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI
S3bIK XUMHUH, MUPOBO33PEHUYECCKUE 3HAHUSA, JICKAIIUE B OCHOBE NMOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHX



SBJICHUH, (PAKTOJIOTMUECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOJIb30BAHMM Ba)KHEUIIUX
HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUYECKON IE€ATEILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHHM BBISBIATh XapaKTEpHbIC TPU3HAKH TMOHSITHH, yCTaHABIUBAaTh HMX B3aUMOCBS3b,
UCITIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHUS IIPU ONUCAHUHA HEOPTaHWYECKHUX BEIECTB U UX IPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHHUI MCIOIb30BaTh XWMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJI€HUS (OpPMYN BEIECTB U
YpaBHEHUN XHMMHUYECKUX peakiuii, cucremarndeckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIHHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIM ra3, yrJIEKHCIbIA ra3, aMMHak, raméHas M3BECTh, HErami€Has U3BECTh, NUTHEBAA
cojJia, MUPUT U ApyTHE);

C()OPMUPOBAHHOCTb YMEHHMH ONpEAENATh BAJICHTHOCTb W CTENEHb OKHUCIEHUS XUMHUYECKHUX OJJIEMEHTOB B
COEMHEHMSIX Pa3IMYHOrO COCTaBa, BUJ XHMHUYECKOM CBsi3UM (KOBaJEHTHAas, MOHHAs, METa/NIMYecKas, BOJIOpPOJAHAsA) B
COCIMHEHUAX, THUIl KPUCTAUIMYECKOW pPEHIETKM KOHKPETHOrO BellecTBa (aToMHas, MOJEKYJspHasi, HWOHHAas,
MeTaJUInYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COCAUHEHUMN;

C()OPMUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAMJICKHOCTh HEOPraHMYECKHX BEIIECTB IO HUX COCTaBy K
OINpeneNEéHHOMY KJacCy/Tpyline COE€IUHEHHH (MpOoCThle BEIIeCTBA — METaulbl M HEMETaJUlbl, OKCHJbI, OCHOBaHWS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI mepuoandeckoro 3akoHa JI. . MeHnneneeBa U J€MOHCTPUPOBAThH
€ro CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO U MPOrHOCTUYECKYIO (PYHKIUY;

C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh HJIEKTPOHHOE CTPOEHUE AaTOMOB XHMHUYECKHMX JJIeMEHTOB |14
nepuonoB Ileproauueckoii cucTeMbl xuMmHUeckux simemenToB JI. M. MeHaeneeBa, MCHOIB3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE OpPOUTAINY, «IHEPIeTHUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHUMHYECKHX
DJIEMEHTOB M UX COCAUHEHUM 10 mepuojaM U rpynnaMm llepuoamyeckon cucrtembl XuUMUYecKux sieMeHToB /1. .
Menpaeneena;

c(OPMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHME CBOWCTBA HEOPTaHUYECKUX
BEILECTB pA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOM CBS3M MEXAY HEOPraHWYECKHUMHU
BEILECTBAMH C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIU;



c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(DULIUPOBATH XUMUUECKUE PEAKIINH 110 PA3TUYHBIM MPU3HAKAM (YUCITY U COCTABY
pearupyromux BeIIeCTB, TEIIOBOMY 3P (EKTy peakinH, U3MEHEHUIO CTENEHEH OKHUCIEHHUS 3JIEMEHTOB, OOpaTUMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(OPMHPOBAHHOCTh YMEHUN COCTaBJISATh YpPaBHEHUS pEAaKUUN pAa3MYHbIX THUIOB, IOJIHBIE U COKpAaIIEHHBIC
ypaBHEHHSI peaKiifii HOHHOTO 0OMEeHa, YUUTBIBAsl YCIOBUS, IIPU KOTOPBIX 3TU PEAKLUU UIYT 0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAMTH PpEAKLMH, MOJITBEPXKIAIONINE KAaYeCTBEHHBI COCTAaB Pa3IUYHbBIX
HEOPraHWYECKUX BEIIECTB, pACMO3HABATh OIBITHBIM MyTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

C()OPMUPOBAHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PpEAKUUN IOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ATUX PEeaKIUii;

c(OPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOH PEAKIMH OT Pa3iHyuHBIX (DaKTOPOB;
XapaKTep CMEIIECHUSI XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHeIIHero Bo3zeicTsus (mpunmui Jle [llarense);

C()OPMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTb XMMHUUYECKUE IPOILECCHI, JIEKAIIME B OCHOBE IPOMBIILICHHOTO
MOJIyYEHHUs] CEPHOM KUCIOThI, aMMHUaKa, a Takke c(HOpMUPOBAaHHOCTh NMPEACTaBICHUNA 00 OOLIMX HAayYHBIX MPUHLIUIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYUCIICHUS C WCIOJIH30BAHWEM TOHSATHS «MaccoBasi JOJS BEIIECTBA B
pacTtBope», 00BEMHBIX OTHOIIIEHUH Ta30B MPU XUMUYECKUX PEAKIMAX, MACChHI BEIIECTBA WM 00bEMA ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce UM 00bEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEILECTB, TEIJIOBOTrO AP (eKTa peakuu Ha
OCHOBE 3aKOHOB COXpPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTUU;

cOpMUPOBAHHOCTh YMEHUH COONMIOJaTh TIpaBWJA IMOJIb30BAHUS XHWMHUYECKOM TOCYyAOH U JabopaTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBWiia OOpaIleHHWs C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHSIMH TIO BBITOJHEHHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh W BBIMOJHATH XUMHUYECKHI HKCIEPUMEHT (pa3iokeHHe MepoKCHaa
BOJOpOZa B NPUCYTCTBUHM KaTajlu3aTopa, OMNPEICICHHWE CpeAbl PAaCTBOPOB BEIIECTB C MOMOUIbIO YHUBEPCAIBHOTO
WHAWKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOH peaKIMH, peakldd HOHHOTO OOMeHa,
KauyeCTBEHHBIC PEaKIMU Ha Cylb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHHS, PEIIEHUE IKCIIEPUMEHTAITLHBIX
3aga4 1o reMaMm «Metamib» U «Hemeramisy) B COOTBETCTBHH C MPAaBUJIAMU TEXHUKH O€30MacCHOCTH MPHU OOpAILEHUH C



BEIIIECTBAMH U JJa0OpaTOPHBEIM 000PYyI0BAHUEM, MPEICTABIIATH PE3YyIbTaThl XUMUUYECKOTO KCIIEPUMEHTAa B (JOpME 3aIUCH
ypaBHEHUH COOTBETCTBYIOIINUX PEAKITUN U ()OPMYITHPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIM3UPOBATH XUMHUYECKYI0 HH(POPMAIHIO, MOJYYaeMYI W3 Pa3HBIX
MCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHKaIIUU, IHTEPHET U IpYyTruXx);

c(hOpMHPOBAHHOCTh YMEHUH COOJI0/IaTh MpPaBUiia SKOJOTUYECKU 11eIecO00pPa3HOTo MOBEJACHUS B ObITY U TPYIOBOM
NEATEILHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOTHOW CpEmbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIEeCTB, MOHMMas cMbIch mokazatens [1/IK, moscHaTe Ha mpumepax
CIIOCOOBI YMEHBIIECHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi OOy4YaloIIMXCAd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: YMEHHE TNPUMEHATh 3HAHUS 00 OCHOBHBIX
JIOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB U XUMUYECKUX SIBIICHU;

JUISL CTICTIBIX M CIIA0OBUISAIIMX O0YUAIOIIMXCS: YMEHUE UCIIOJIb30BATh PElIbe(PHO-TOUCUHYIO CUCTeMY 0003HaueHuit JI.
Bpaitns nis 3anucu XxuMudeckux Gopmyl.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnnuyectBo 4yacos
Ne ni/nt HanmenoBaHue pa3jeiioB U TeM Kontponbupre  TpakTieckie DJIeKTpOHHbBIe (HM(POBbIE)
) NporpaMmmbl o0pa3oBaTe/ibHbIE pecypchl
porp Beero padoThbI padoTbI P Pecyp
Pa3pnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHH
IIpeamer OpraHM4eCcKOr XUMHUH. https://academy-
1.1 Teopust CTpOCHUST OPTaHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenquHeHuil A. M. Bytneposa Sele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Pasnen 2. YraeBoaopoabl
[TpenenbHbIE YTIIEBOAOPOIBI — https://academy-
2.1 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATKAHET ec23-473c-h3d7-ed82fcaddd02



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

. https://academy-
2.2 HenpenenbHbie yriiesonopomr: 6 content.apkpro.ru/lesson/4038171e-
AJIKCHEL, aTIKA/ICHEL, aIKIHEI 4158-4bd1-ae98-18dc1cfh9399
https://academy-
2.3 ApoMaTudecKue yriieBoa0pO b 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
24 HpupozsIe HCToUHHKH 3 https://lesson.edu.ru/04/10
YIIIEBOIOPOIOB U UX MepepaboTka
Hroro mo pazueny 13

Pa3znen 3. Kuciioponconep:kaiiue opranudecKue coeTHHEHHsI

https://academy-

3.1 Cnuptel. Genon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

3.2 éﬂbﬂemﬂm' KapGonostre KuCcTOTH. 7 content.apkpro.ru/lesson/8664h319-

TIOKHBIE IGUpbL 0ba3-4945-h076-ch7ae5858h90
https://academy-

3.3 VYriaeBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro no paszneny 13

Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue CoeJuHEeHH

https://academy-

4.1 AMuHBI. AMHUHOKHCITOTHI. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro 1o pasneny 3
Paspnen S. BeicokoMoOJIeKy IsIpHbIE COeIMHECHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproamueckas cucTeMa XUMHUISCKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XUMUYECKUE peaKiuu 6 1 1 https://lesson.edu.ru/04/10
.M 0
1.3 Crpoetine peliectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannyeckasi Xumust
2.1 MeTais 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemerannsl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPIAHMHCCKIX H OPraHHHCCKIX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u ;Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoauyecTBo 4acoB
Ne Tema vpoKa K I Hara DJIeKTpOHHbIe U (pPOBbIE
n/n yp Beero OHTPOJIbHBIE PAKTHYUCCKHE  \avyennst  0GpasoBaTelbHBIE pecypebl
padoThI padoThI
[Ipenmer opraHn4eckoi XUMHH, https://academy-

1 €€ BOBHHKHOBCHHUE, PA3BUTHE H 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE Sele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUs OPraHUYECKUX https://academy-

2 coenunenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIC TTOJI0KEHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIaCCHU(UKALUU OPTaHUYECKUX

https://academy-

3 seuects, Houmeriarypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cuctematiieckas) el1a9-410f-b8be-b4ch589aead1
TPUBHUAJIBHBIC HA3BAHHUA
OpPTaHUYECKUX BEIIECTB

) https://academy-

4 AJIKAHBI: cocTaB 1 CTPOCHIE, 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHECKHIH PN ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpOCTEUIINE https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCAICTABHTCIH ATKAHOB ec23-473c-h3d7-ed82fcaddd02

) https://academy-

6 AHKFHH' COCTaB 1 CTpOCHHE, 1 0 0 content.apkpro.ru/lesson/4038171e-
cponctsa 4158-4bd1-ae98-18dc1cfh9o399
OTWIIEH U IPOIHJIEH —

7 IPOCTEHNIINE IPEICTaBUTENIN 1 0 0 https://lesson.edu.ru/04/10
AIKEHOB
[TpakTrueckast pabora Ne 1. https://academy-

8 «[lony4yenue sTuieHa u 1 0 1 content.apkpro.ru/lesson/53cd2379-

W3y4EHHUE €TI0 CBOMCTB»

2a45-43b1-9f67-7ebcdaf03cel



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

Aunkanuensl. byranuen-1,3 u
MeTmioyraauen-1,3. [lomydenue

9 CHHTETHIECKORO KayHyKa i https://lesson.edu.ru/04/10
PE3UHBI
AJKUHBL: COCTaB ¥ OCOOEHHOCTHU

10 CAT]E;T;?;; riMr?;c?chP;iI;%H - https://lesson.edu.ru/04/10
MIPEACTABUTEND AIKHHOB
BI)I‘-II/ICJIGHI/IFI 110 ypaBHeHI/HO https://academv-

11 . content.apkpro.ru/lesson/7dada027-
XUMHICCKON peaKiiii 8448-418f-b416-fbaledd4abbd
ApeHbl: OEH3011 ¥ TOTYOIL. hitps://academy-

12 T content.apkpro.ru/lesson/d86d7d00-

OKCHYHOCTDL apeHOB d5b4-491d-aded-c3ddal9feefd

I'eneTnyeckas cBA3b

13 i;i?;;?;f;ix K pasHaHBIM https://lesson.edu.ru/04/10
KJaccaM
[IpupoaHbIE NCTOYHHUKHN
YIIEBOIOPOAOB: IPUPOAHBIN Ta3

14 Y TIONTYTHBIE HEPTSHbBIE Ta3bl, https://lesson.edu.ru/04/10
HE(PTh U MPOTYKTHI €€
nepepadboTKu
[IpupoHbIE HCTOYHHUKHU
YIIEBOIOPOAOB: IPUPOAHBIN Ta3

15 Y TIONTYTHBIE HEPTSIHBIE Ta3bl, https://lesson.edu.ru/04/10
HE(Th U MPOJTYKTHI €€
nepepadboTKu

16 g&iﬂgﬂiﬁigﬁ;ﬁoﬁl» https://lesson.edu.ru/04/10
[IpenenvHbIE OAHOATOMHBIE https://academy-

17 CIUPTHI: METAHOJI U ATAHOJL. content.apkpro.ru/lesson/5439c18b-

Bonopoanas cBsi3b

7440-4b6f-bf84-c04fad 71694f



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHOroaroMHbIE CIIUPTHI:

https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
OTHIICHTTTAKOIE M TTHLICPHH c0ef-4827-a8e5-d12a0bedc826
DeHOI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (bu3HYEeCKUe U XUMHUIECCKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢5f-4f16-896e-10a2278b08f1
Anbaerupl: GopMabIeTua U hitps://academy-

20 ' A content.apkpro.ru/lesson/8664h319-
aueTAIBACTHA. ALCTOH 0ba3-4945-b076-ch7ae5858b90
OJIHOOCHOBHBIE MPEICIbHBIC https://academy-

21 KapOOHOBBIC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas paborta No 2. https://academy-

22 «CBo¥icTBa pacTBOpa YKCYyCHOU content.apkpro.ru/lesson/9834d408-
KHCJIOTEDY 386d-444a-8de3-7efba8h98cdb
CteaprHOBas U OJICHHOBAS

23 KHUCJIOTBI, KaK MPEJICTaBUTENIN https://lesson.edu.ru/04/10
BBICIIMX KapOOHOBBIX KHCIIOT
Mpiu1a Kak COJIX BBICIINAX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10
MoIoIIlee IeCTBUE
CrnoxHasble 3hupsl Kak
HpOI/ISBO,Z[HIE)e EapGOHOBBIX https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
KHUCIIOT. L HAPOTIA3 CHIOMHBIX a0d4-4945-a0eb-1e59cd5f4dof
3pHpoB
JKupsl: tuponns, NpuMeHEeHHe https://academy-

26 6 ) ’ ’ content.apkpro.ru/lesson/71ac43f2-

HOJIoriHccKas poJib Knpos a0d4-4945-a0eb-1e59¢cd5f4dof
VYraeBonasl: cocTa
K;;Icfngzlxaunz BB’a)KHeﬁMHe https.//academy-

27 R content.apkpro.ru/lesson/709ce43a-
TpEACTABUTCII. TIIOKO34, deh6-4281-963b-01d26212d4d0
bpykTO3a, caxapo3a

28 Kpaxman u niemnronosa kak https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

MPUPOJIHBIE TOTUMEPHI

KonTponbhas pabota no
pazneny

29 1 https://lesson.edu.ru/04/10
«Kucnopoaconepxaiue
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHBL: METUJIAMUAH U aHWINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI KaK httos://academy

31 aMQoTepHEIE Op rg HIHCCKHC 1 content.apkpro.ru/lesson/c2f2f3d7-
COCIIMHCHIA, MX DHONOTHICCKOC 43d1-4873-ace0-78eca6009628
3gadenue. IlenTuanl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/c2f2f3d7-
COeTUHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATHA XUMHUU

33 BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.edu.ru/04/10
COeTMHEHNN
OCHOBHBIE METOJIBI CHHTE3A

34 BHCOKOMOHVG KyJIAPHBIX 1 https://lesson.edu.ru/04/10
coenuHenui. [TmacTMaccsl,

Kay9IyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUN DIIEMEHT. ATOM.
DnexTpoHHasi KOHPUTYpalks aTOMOB

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JlaTa

H3yYCHUSA

DJIeKTPOHHbIE

uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

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

[lepuonnueckuii 3akoH u Ilepuoauueckas
cucTeMa XuMu4yeckux anemeHTosB 1. U.
MenieneeBa, X CBS3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB U UX
COCJIMHEHHMH 110 TPyIIaM U MEPUOIaM.
3HavyeHHe NePUOJNIYECKOr0 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3jieMeHTOB J[. 1.
MenzeneeBa B pa3BUTHH HAYKH

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

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

CrpoeHne BemecTBa. XuMU4ecKast CBSI3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOU CBsA3U. BogoponHas cBs3b

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

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

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

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B pacTBOPE

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

Knaccu¢ukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COEAMHEHUN.
I'enernyeckas CBsI3b HEOPraHMYECKHUX
BEIIECTB, pa3IMYHBIX KJIACCOB

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



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

Knaccugukaius XuMHUecKux peakuuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MaCChI
BEILECTB; 3aKOH COXPAaHEHHUs U
IIPEBPALLICHUS YHEPTUH IIPH XUMHUYECKHUX
peakuusx

Ckopoctb peakiuu. OOpaTuMbie
peakiyu. XMMUYECKOE paBHOBECHE

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

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

10

[Ipaktuueckas padora Ne 1. «BrausiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

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

11

DNEKTPOIUTUYECKAS AUCCOITUAITHS.
[Tousitre 0 BogopoHOM mokasatesne (pH)
pactBopa. Peakiiun noHHOro 0OMeHa.
I'mpponus opraHnyecKkux u
HEOPraHMYECKUX BEIIECTB

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

12

13

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIiaBoB ¥ pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XUMUM»

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

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

14

MerTainmbl, UX MOJI0KEHHE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHTOB /1. I. Menaeneena u
0COOEHHOCTH CTpoeHus aTroMoB. O01He
(u3nuecKre CBOMCTBA METAIIIOB

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

15

16

17

CmiaBbl METaJUIOB. DIIEKTPOXUMUYECKUM
ps HAaIPSKEHUN METAJUIOB
XUMUYECKHE CBOMCTBA BaXKHCHIITHX
METaJJIOB (HATPUiA, Kaluil, KLU,
Mar"ui, aTlflOMUHHUI) U UX COeTMHEHUN

XuMU4YecKre CBOMCTBA IIUHKA, JKelle3a U
HUX COeIUHEHUN

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

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

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



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

18

19

20

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCITMHEHUN

[TpakTuyeckas padora Ne 2. "Perenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEME
«MeTtanaen"

Hewmeramisl, X MOJIOKEHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

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

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

21

dusnueckue CBONCTBa HEMETAILIOB.
Annotponus HeMETauIoB (Ha IIpUMeEpe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

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

22

23

24

XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEpPbl
U UX COeIUHEHUN

XuMu4ecKkue cBorcTBa a3oTa, pocodpa u
HUX COeIUHEHUN

XHUMHUYECKUE CBOMCTBA YIIIEPOa,
KPEMHHUS ¥ UX COETMHEHUI

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

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

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

25

26

[IprMmeHeHne BaXXHENUIINX HEMETAIIOB U
UX COEOUHEHUN

O000111eHIE U CUCTEMATH3aIlUs 3HAHU
o Teme «Hemeramely». BeruucieHus no
ypaBHeHI/ISIM XUMHUYCCKUX pCaKIII/II\/’I n
TEPMOXUMHUYECKHE PACUETHI

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

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

27

IIpakTuyeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"HemeTassl"»

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

28

KonTponbHas padoTa no temam
«Metamey U «Hemetamin

29

HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvYCCKHUC
KHCJIOTHI. HeOpFaHI/IquKI/Ie n
OpPraHu4CCKUC OCHOBAHHUA

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



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

AmMdoTepHble HeopraHM4ecKHue u
OpraHUYEeCKUE COCTUHEHUSI.

30 1 https://lesson.edu.ru/04/10
I'eHeTHYeCcKas CBSA3b HEOPraHUYECCKHUX U
OpPraHUYECKUX BEIIECTB
Poib xuMun B 00ecrieueHUN
31 JKOTOTH CCKOI, SHEPTETHUECKOH 1 1 https://lesson.edu.ru/04/10
MUIIEBOH 0€30MaCHOCTH, Pa3BUTUU
M€ TUIIHHBI
[IpencraBienust 06 0OIMIMX HAYYHBIX
32 MIPUHIIMIIAX TTPOMBIIIVIEHHOTO MTOTYyYEHUs 1 https://lesson.edu.ru/04/10
BaKHEHIIINX BEIIECTB
33 UYenoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1 https://lesson.edu.ru/04/10
34 XHUMHS ¥ 3T0POBbE YEIOBEKa 1 https://lesson.edu.ru/04/10
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 10 knace/ Pyasutuc I'.E., ®enpaman @.I'., M. AkimonepHoe o01iecTBo
«3narenbctBo «IIpocBemenue»,2021 r

Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I°., M. AkiuonepHoe
obmectBo «M3natenbetBo «IIpocsemenney,2021r.

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Xumus (6a30BbIypoBeHb). Peann3zanusi oOpa3oBaHus: METOAMUECKOE TOCOOUE
st yautens / KaBepuna A. A., [luuyruna I'.B.; nox pen.I'. B. Iluuyrunoii. M.
: ®I'bHY «MHcTuTyT cTpaTeruu pa3Butus oopazoBanus PAOy, 2022 81 c.:u.
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

https://edsoo.ru/rabochie-programmy/



