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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUM Ha YpPOBHE CpeIHEro ooOuero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOoro 3akoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeOOBaHM K pe3ysibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW TMPOTPAMMBI CPEIHEro OOINero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepanuy, peanu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOJOXkeHUM «Crpareruy pa3BUTHs BocnuTaHus B Pocculickoi
Oepnepanuun Ha niepuoj 10 2025 rona» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboTKe MpOrpamMMmbl MO XHUMHUHU, K ONPEICIICHUIO
oO1ieit ctparerun 00y4eHusl, BOCIUTAHUS U PA3BUTHUS 00YYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» aas 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIH
koHnentyanbHeie nosoxkeHuss GI'OC COO o B3auMoOOYCIOBIEHHOCTH IICJIEH,
coliepaHusi, Pe3yJbTaTOB OO0y4YeHHUs U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
00111e00pa30BaTeIbHON  OpraHu3allii, SBISETCA HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM JTAllOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHs. OTH LEHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHHSI U OOIIEH KYJIbTYPHI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 M MpUPOJHON cpeae. Peamusyercss xumuueckoe oOpa3oBaHUE
0o0ydJaronmxcsi Ha YpOBHE CPEIHEro o0Iero oopa3oBaHus CPEACTBAMHU yIeOHOTO
npeaMera «XUMHS», COJIEpPKAHUE M TOCTPOEHHE KOTOPOTO OIPEIEIECHbl B
nporpaMMe MO XUMHH C Y4€TOM CHEIM(PUKKA HAYKH XUMUHU, €€ 3HAuUCHHUS B
MO3HAHUU TPUPOJBI U B MaTepUalbHOW >KM3HU OOLIECTBA, a TaKXkKe C Y4ETOM
o0lmuMX 1eled W NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeHero obmero oopasoanus B Poccutickont @eaepanmm.

XuMUS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT 0CcoOyI0 pojb B
COBPEMEHHOW LMBWJIM3AIMHU, B CO3/IaHUU HOBOW 0a3bl MaTEpHUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHKE PALIMOHATBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABICHU 00 OKpY)KaloleM MHpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (hopMHpyeTcs B XMMUU Ha OCHOBE MOHHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMH U BO3MOKHBIMHU 001aCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pELICHUE
rI00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBA.

B coorBercTBUM C OOIIMMU IENSIMU W MPUHIUIIAMU CPEIHEro OOIIETro
oOpasoBanus cojepxkanue npeamera «Xumus» (10-11 kiaccrl, 6a30BbI YPOBEHD
U3yYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYMa, MPOJOJKEHUS
00pa3oBaHMs B pa3IMUHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBngmUMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas W HeopraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpXaHHs KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUN MO0 HEOPTaHWYECKOM XUMHH (C BKJIFOYEHHUEM 3HAHHWU U3 OOIIeld XUMUM) U
OpraHn4eckom xumMuv. OOpMUPOBAHUE HAHHOM CHCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMera o0OecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CHUCTEMHOTO TMOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuasa u 0OyCIIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHUH BEIIECTBA
paccMaTpUBAaKOTC HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHS OPTraHUYECKUX
COCAMHEHUI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpejCcTaBlIeHUd O cTpoeHuu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEJUHEHHH. B Kypce OpraHnyecko XUMHHM IIOJY4YalOT DPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU PEAKLINH.

[Ton HOBBIM yriOM 3peHUs B NpeaMmeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTcs M3yYECHHbIH HAa YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU Marepuan Hu (aKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMHSD) 00yYarolmMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUECKUX MO3HIIHM,
riy0’ke TOHATh MCTOPUYECKOE W3MEHEHHE (QYHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIIOMENH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, UX COCTAaBE, CTPOCHMH,
CBOMCTBAaX M NPUMEHEHUH, a TAKKE O XUMHUYECKHUX PEAKLUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpoTeKaHus npomnosHsercss B Kypcax 10 m 11 kiaccos
3JIEMEHTAMHU COJACpX aHHs, WMEIOIUMHU KYyJIbTYPOJOTUYECKUNH U TPUKIATHON
Xapaktep. OTH 3HaHHS CHOCOOCTBYIOT TIOHMMAaHHMIO B3aUMOCBSI3U XUMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIbHOM M MPAKTUYECKOIl
NeSITEeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHIO YBaKEHUS K TMPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobjemMax, CBA3aHHBIX C XUMHEW, KPUTUUYECKH OCMBICIUBATh HWH(GOPMAIMIO U
OpUMEHATh €€ JUId TONOJHEHHs 3HAHWM, peIIeHUS WHTEIUIEKTYaIbHBIX W
HKCIIEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom coxepkanue yueOHOTO
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YeHHS OPUEHTUPOBAHO  HA
dopMupoBaHrue y 0OOYyYarOMIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi TOHUMAaHUS
¢mnocopckux uaei, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPraHMYECKOro U
OpPraHMYeCKOr0 MHUPA, OOYCIIOBIEHHOCTh CBOICTB BEIIECTB HX COCTAaBOM H
CTpOCHHEM, I[I03HABAEMOCTh MPHUPOAHBIX SBICHUN MyTEM OSKCIEpUMEHTa U
pelieHusT MPOTUBOPEYUH MEXAYy HOBBIMU (akTaMH ¥ TEOPETHUECKUMHU
NPEANOChIIIKAMH, OCO3HAHUE POJIM XMMUHU B PELICHUH 3KOJOTHYECKUX MpoOiIeM, a
TaKXke MpobseM cOepekeHUsI FHEPTETHUECKUX PECYPCOB, ChIPbs, CO3IaHMsI HOBBIX
TEXHOJIOTUI U MaTepHAaJIOB.

B nmnnane pemieHus 3amad  BOCHUTAHMS, pPa3BUTHUS U COLMAIM3AIIU
0o0Oy4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K OMNPEICICHUIO
COlepXaHUA M TIOCTPOCHUS TMpenMeTa NpeaycMaTpuBaloT (OpMUpPOBAHHE
YHHUBEPCAIBHBIX YUEOHBIX JEWUCTBUH, HMemuX 0a30Boe 3HAYCHHE IS
pa3MuYHBIX BHJIOB JCSATENILHOCTH: pEUIeHHs NpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopMaLru, HEOOXOTUMBIX IJIs IPUOOPETEHUS ONBITA IPAKTUYECKON
U HCCIIEeIOBATEeNIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTuke mnpenojaBaHMs XUMHH Kak Ha ypPOBHE OCHOBHOTO OOILETo
o0Opa3oBaHms, TaK U HA YPOBHE CPEAHETO 001Iero 00pa3oBaHus, MPU OMPEAeICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU IeNed HU3yYeHHUs NpeaMeTa HallpaBICHUEM
HEPBOCTEIIEHHON 3HAUYMMOCTH TPAJAUIUOHHO MPU3HAETCS (OPMHUPOBAHUE OCHOB
XMMHUYECKOW HAyKH KakK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOIl
JeSITEeIbHOCTH YeJIOBeKa W Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C



METOAUYECKOW TOYKHM 3PEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHs TJABHBIMM LIETSIMU H3YYECHHS MpEIMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIISAIOTCA:

e (opmupoBaHME CHUCTEMBl XUMUYECKMX 3HAHUM Kak  BaKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM
JeKaT KIIYEBbIEe MOHATUSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAayKH, YCBOCHUE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIJICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOTUMBIX [UIsi TPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOIIHUX MECTO B MPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHMEM XHWMHUYECKOTO OSKCIEpUMEHTa, COOJIOJEHUEM  IPaBUI
0e301macHOro OOpaIeHus ¢ BEIECTBAMH.

Hapsigy ¢ aTum, conepxaTesibHasi XapaKTepUCTUKA 1ieJiel U 3a/1ay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero oomiero obpazoBanusi. CerogHs B
OpenojaBaHUM XUMUU B OOJbIICH CTENEeHH OTHAETCs  MPEANOYTeHHE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpraHu3alliy, BIACIOLIEro HE
HA0OpOM 3HaHUW, a (YHKIHUOHAIHHOM TIPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO IMOJIYY€HHs 3HAHUN U MPUMEHEHHUS UX B pealbHON >KU3HU
JUISL PEIICHUS TPAKTUUECKHUX 3aj1ad.

B cBsf3u ¢ 3TUM Mpu U3ydeHUU IMpeaMeTa «XUMHUS» JIOMHUHHUPYIOLIEE
3Ha4Y€HHE MPUOOPETAIOT TAKKE 1IeJIM U 33]1a4H, KaK:

amanrtanusi o0yJarommxcs K YCIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MHUDA,
dbopMUpOBaHHE  UHTEIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO TPaAMOTHBIX
pelieHnii B KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIETEHIIN), UMEIOUIMX YHUBEPCAJbHOE 3HAUYCHHUE ISl Pa3IUYHBIX BUIOB
JEATEeIIbHOCTH: pelleHus MpooJieM, Morcka, aHain3a U o0paboTku uHOOpMaINH,
HEOOXOAMMBIX [JIsi MPUOOpPETEHUs: OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BAXHOE MECTO B TMIO3HAHMM XHMHM, a TakXke g OUEHKM C TO3ULUN



HKOJIOTHYECKON O€30MMacCHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00YyYaIOIINXCSI: CHOCOOHOCTH CaMOCTOATEIBLHO IPUOOPETATh HOBBIE
3HAHMS [0 XMMHUU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BAThH
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI TIOWCKA W aHan3a y4eOHOU U
HAyYHO-TIOMYJISIPHON WH(POPMAITUN XUMUYECKOTO COJICP KAHMS;

dbopMHpoOBaHUE U Pa3BUTHE Y 00YYaIOUIUXCS aCCOLIMATUBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM U MPOBEACHUH XUMUYECKOIO
HKCIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcsi yOSKIEHHOCTH B TyMaHUCTUYECKON
HaIMpaBJICHHOCTH XUMHUH, €€ BaXXHOW POJM B PEHICHUM IIOOANIBHBIX MpoOiieM
pPalMOHANBHOTO MPUPOIOINOJIH30BAHUS, TONOJHEHUS YHEPIETUUYECKUX PECYPCOB U
COXpaHEHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIEHUSI K TPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKE MPUOOPETEHUS OTBITA
WCIIOJIP30BAHUS TIOMYYEHHBIX 3HAHWW IS TPUHSATHS TPAMOTHBIX PEIICHUH B
CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

B yueObHOM mnaHe cpenHero oOmiero oOpa3oBaHMsI MNpPeaMeT «XUMUSD)
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMETHON obsactu «EcTecTBeHHO-HAYyYHbBIE
PEAMETHI.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX JIJIsl U3YYEHUsI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobuiero odpasoBanus, cocrariseT 68 vacoB: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).

COJEP)XAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

Teopernueckre 0CHOBbI OPraHUYeCKON XUMUH

[Ipenmer opraHMYecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€0pUs CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHH. CTpyKTYpHBIE (hOPMYJIIBI
OpraHuyeckux BemecTtB. ['omonorusi, wu3omepus. XHUMUYECKas CBSI3b B
OPTaHUYECKUX COCUHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuUKaMM OpraHUYecKkux BemiecTB. HomeHknaTypa
OpraHWYEeCKUX COEIMHEHHM (cucTeMaThueckas) M TpUBHAIbHbIC Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HX NPEBpAICHUN:
O3HAKOMJIEHHWE ¢ oO0pa3llaMh OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJIETUPOBAHME MOJIEKYJl OpPTraHWYECKUX BEIECTB, HAOIIOJEHUE U



ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
IIpU HarpeBaHuu (T1aBJIeHUe, 00yTrIMBaHUE U TOPEHUE).

Yraesopopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psn. MetaH u 3TaH —
OpOCTEHIINE NPEACTABUTENN AJKAaHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] M TOpPEHUs), HAXOXKJIECHHWE B MPUPOJE, IMOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN psiA. DTWIEH U MPONUIIEH —
OpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIAPATALMH, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 m MmermnOytamueH-1,3: cTpoeHWE, BaKHEWIINE
XMMHUYECKHE CBOWCTBa (peakuus noaumepusanuu). [lonmydyeHne cHHTETHYECKOrO
KaydyKa U pe3HHBI.

AJNKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKH psil. ALIETHIIEH
— TPOCTEHIINKA TNPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (DU3MYECKHE WU
XUMUYECKHE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TMApaTaLIH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHue, (QU3NYECKHME M XMMHUYECKHE CBOMICTBa
(peakiuu raJjoreHMpOBaHHs U HUTPOBAHUS), MOIYYEHUE U MPUMEHEHUE. Tonyon:
cocmas,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceolicmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTnueckas CBsI3b MEXIy YIVIEBOAOPOJAAMH, INPUHAMICKALIUMU K
Pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupoaHblii ra3 W IONYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NEPErOHKa, KPEKUHI (TepMHUYECKHM, KaTaJuTHUYecKuil), nuposu3. I[IpoaykTsl
nepepaboTku He()TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBPALICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKLIHUU
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, POBEICHNE MPAKTUYECKON PabOThI: MOITYYEHHE ITUIIEHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anauu.

Bbruncnenuss 1o ypaBHEHHMIO XMMHYECKOM peakuumu (Maccbl, 0OBbEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMHM IO MU3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'0 U3 UCXOHBIX BEIECTB WM ITPOJYKTOB PEAKLIUN).

Kucaopoacoaepaxanue opranuieckue coeUHEHUS




[IpenenpHble OOHOATOMHBIE COMPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
bu3ndecKkue W XUMHYECKHE CBOWCTBA (peakiUW C AaKTUBHBIMH METaJJIaMH,
raJIor€HOBOJIOPOJAaMH, TOpPEHUE), NpUMEHEHuEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHEe MEeTaHOIa U 3TaHOJIa HA OPTraHKu3M YeslOBeKa.

MHoroatoMHbie  COUPTBHL. OJTWUICHIJUKOIbL M  TIIMLEPUH:  CTPOCHUE,
¢uznyeckne W XMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
METaJUlaMH, KaueCTBEHHAasl peaklus Ha MHOIOATOMHBbIE cHUpThI). [lelicTBue Ha
opraHusM uesoBeka. [[pumeHeHue rauuepruHa U 3TUIICHTJIUKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (HU3MYECKHUe M XHWMHUYECKHE CBOICTBA.
ToxcuuHocth PeHona. [lpumenenue dpenona.

Anpperunpl U kemonwvl. DOpMaNBIErWJ, aleTAIbIETHA: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIIMU OKHUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEaKIMHU), IOJyYeHHE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOoeHHe, (pU3Mueckre W XMMHYECKHEe CBOICTBa (CBOMCTBA,
oOmye s Kiacca KUCIOT, peakius 3TepuuKalnm), MoJydeHHe U MpUMEHEHHE.
CreapuHOBasi M OJICMHOBASs KHUCIOTHI KaK MPEJACTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KaPOOHOBBIX KMCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [I[pumenenue xxupoB. buonornaeckas
POJIb XKUPOB.

VYrneBonupl: cocTtaB, Kjaccupukanmus — yriaeBoAoB  (MOHO-, JHU- U
nosivcaxapuabl). ['oko3a — npocreiimii MoOHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe U XHUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaom Meau(Il), okucnenue ammuadHbIM pacTBOopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemntono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmaia u
Hewroo3bl.  Pu3nueckue M XMMHYECKHME CBOMCTBA Kpaxmania (TUApOJu3,
KaueCTBEHHAs PEAKIHUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HX NPEBpalCHUN:
pPOBE/ICHUE, HAONIOJICHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcunpoM Menu(Il)), MHOroaTOMHBIX CHOHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaerunos (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHAA
cepeopa(l) m rumpoxcumom wMenu(Il), B3ammopeiicTBHEe Kpaxmajaa C HOAOM),
IPOBE/ICHHUE MPAKTUUECKOW pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérturlie 3amaqn.



Borunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oOBEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKLUHU [0 W3BECTHBIM Macce,
00BEMY, KOTMUYECTBY OAHOTO U3 UCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

A3oTcozeprkale oOpraHu4eckue COeIMHEeHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riauiuHa). buonorumyeckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuapl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHMS BEIIECTB M HUX MPEBpAIICHUIL:
HaOJII0/IEHUE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JACHATYpalus OCIKOB MpU
HarpeBaHUM, LIBETHIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHIS MOJIEKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPU3AIUS U MOJTUKOHIECHCAIHS.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpaIlCHU:
03HaKOMJIEHHE ¢ 00pa3liamMy MNPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMETHBIX CBsI3el MPU U3YYEHUH OPraHUYECKON XMMUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK U TMOHATHUM, SBISIONIMXCS CUCTEMHBIMU JJIs1 OTAECIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJIEHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpUsl, aHAIU3, CUHTE3, KIacCHU(PUKALMS, MEPUOAUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®dusuka: MmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,

pecypcehl.



TexHonorus: IMUOICBLIC TPOAYKTBI, OCHOBbI PpPAalMOHAJIBHOTO IIUTAHUA,
MOKOHIIUEC CpeaACTBA, JICKAPCTBCHHBIC U KOCMCTHYCCKUC IIPLCIIapaThbl, MAaTCPUAJIbI U3
HNCKYCCTBCHHBIX U CHHTCTUYICCKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUYECKHI d3JIeMEHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTPOHHAS
0007104Ka. DHEPreTUUYEeCKUe YpOBHH, MOAYPOBHU. ATOMHBIE opOuUTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHnsl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalnsi aTOMOB.

[lepnognueckuil 3akoH U [lepuoguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U [lepnoanueckoi CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMHYECKHX 3JEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYyMIaM U TEPHOJIaM.
3Ha4YeHue NMEPUOANYECKOT0 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsSI3b. BHUABI XUMHUYECKOW CBS3H
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKLenTopHslii). BomopoaHas cBsA3b. BalleHTHOCTb. ONEKTPOOTPHULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa MOJEKYJIPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. TUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Homenknatypa
HEOPTaHUYECKUX BeEIIECTB. | eHeTnyeckas CBsI3b HEOPraHWYECKUX BEILECTB,
IIPUHAJIEKANMX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKMX — peakuud B
HEOPraHMYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS SHEPTUM TP XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIe
peakiuu. XuMH4YecKOoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xuMmuyeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHbie U ciadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPAJIbHAs, IIEIOYHAS.



OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl H3yYEHHUS BEIIECTB W HMX NPEBpALICHUN:
nemoHcTpanus Tabsmn «[lepuoanueckas cucremMa XuMudeckux 3meMenToB J[. 1.
MenneneeBa», M3y4eHHUE MOJCIICH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OTNMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3yIoKEHUE TIEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATBHOTO WHIWKATOpPA, PEAKIMU WMOHHOTO OOMEHa),
MPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3IuuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKIum.

Pacuérurnle 3amaqn.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEAKIUHA, B TOM  YHCIE
TEPMOXHMHUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHHEM IIOHATUSA «MAaCCOBAs
JIOJISI BEILIECTBAY.

Heopranuuyeckasi xumust

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandeckoin  cucreme
xumudeckux snemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
@du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HA MpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAaKHEWUINIMX HEMETA/UIOB (TajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpeMHHS) M WX  COCOUWHEHWUH  (OKCHIIOB,
KHUCJIOPOJICOJIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IpyuMeHeHne BaXXHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenue meramoB B llepruoanyeckor CUCTEME XMMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mme Qusnyueckue cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILIOB.

XWUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO1ue cnocoObl momyueHus: MeTauioB. I[IpuMeHeHue MeTalioB B OBITY U
TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB U HX NPEBpalCHUN:
W3yYeHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTAJILHBIX 3a/a4, HaOJIOJIeHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaqn.

Pacuétbl mMaccel BelecTBa WM 00bEMA ra3oB IO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,



pacu€Tbl Macchl (00BEMA, KOJTMUECTBA BEMIECTBA) MPOAYKTOB PEAKIIMH, €CIH OHO
Y3 BEILIECTB UMEECT MPUMECH.

XHMHUA M )KU3Hb

Ponp xuMumn B 0OeCrieYeHUM KOJIOTHYECKOM, YHEPreTUUECKON W IMHUILECBOM
0€30MacHOCTH, Pa3BUTUM MeEIUIUHBL. [lOHSATHE O HAay4YHBIX METOJIaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHM.

[lpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIILICHHOTO
MOJy4YCHHUS BAXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATOB. BAXKHEWIIHNE CTPOUTEIbHbBIC
MaTtepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpAacKH, CTEKJIO, KepaMmuKa,
MaTepuabl s JJEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAJIbHbBIC
yIoOpeHusl.

XuMHST U 30pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOT0 MCIIOJIL30BaHUS MpenapaToB OBITOBOM XUMHUU
B IIOBCEIHEBHOM >KU3HU.

MexnpenMeTHbIE CBA3H.

Peamu3anmss  MEXNpeOIMETHBIX  CBSI3ed NpPU  M3YYEHHM OO0Ied U
HEOpPraHU4eCcKol XUMUM B 11 Kjacce OCyIIeCTBISETCA YEPE3 MCIOIb30BAHUE KaK
OOIMX eCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBIJISIFOLIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBIN (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, IMepUOJUIHOCTb, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNE, SIBJICHHUE.

dusuka: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOI, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEO,
00BEM, arperaTHoe COCTOSTHME BEIECTBA, (PM3MUECKHE BETUYMHBI U CIMHHIIBI HX
HU3MEpPEHUSsI, CKOPOCTb.

buonorusi:  kjeTka, opraHu3M, S3KOocHUCTeMa, Owocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC TOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
pPECYPCHL.

TexHonmorusi: XuMHYeCKasi MPOMBIIUICHHOCTh, METAJUTyprus, MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTEPUAIOB, CEJIbCKOXO34MCTBEHHOE MPOU3BOJICTBO, ITHIIECBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX [MpEenapaTroB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBHIEI'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI



dI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs TMpPOrpaMM CpemHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W OpeaAMeTHbIM). HayyHo-meToauueckoil OCHOBOM s
pa3paboOTKU IMJIAHUPYEMBIX PE3YJbTATOB OCBOEHUS MPOrpPaMM CpPEAHEro OOIIEro
00pa30BaHUsl SBISIETCA CUCTEMHO-AESITENbHOCTHBIHN MOAXO.

B cooTBeTrcTBHUM C CHCTEMHO-IEATEIBHOCTHBIM TMOIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEIEHBI CIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHHE OOYYaIOLUMMUCS POCCUMCKONW TIpa)¥TaHCKOW HAECHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALMU K O0YUEHHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUU JTMUYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEN M NCTOPUYECKUX TpaauLuil 6a30BOM HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXCsl PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIA U CTPOUTD KU3HEHHBIE IIJIaHbl.

JINYHOCTHBIE PE3yNbTAaThl OCBOEHMS IpeaMeTa «XHUMMsD JOCTUTAIOTCS B
eIUHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEILHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJeaJlaMHd POCCUICKOro Ipa)XAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U [paBUJIaMM  IOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpoOLiEccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00ydJaronmxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(OpPMUPOBAHHOCTh OIIBITA IO3HABAaTEJIBHOM M MPAKTUYECKOW JAESITEIbHOCTH
oOy4aromuxcs 1o peanu3aluy NPUHATHIX B 0OIIECTBE LIEHHOCTEHN, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HaHHUS 00YYaIOIIMMHCS CBOMX KOHCTUTYLMOHHBIX IIPaB M 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSIKY;

OPEJICTaBICHUS O COLMAJbHBIX HOPMax M IPaBWJIaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJbHBIX 3a7ay, BBIIOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHMUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JIOTHKY H
apTryMEHTBI IPYTUX IPU aHAIU3E PA3IUYHBIX BUJIOB YU4EOHOH €ATEIbHOCTH;



2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTCUYECTBECHHON XHMMUHU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUTNTENIBHBIX ~ HAOMIOJEHNUH, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

UHTEpeca M MO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHHUU U TOCIEIYIOLIEM
aHanu3e UHQOpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICGHHWBAaTh CBOE MOBEICHHWE M TOCTYNKHA CBOWX TOBAPHIIEH C
MO3UIINKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TMOCJIEACTBUI ITHX
MOCTYIIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 3710poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TpaBuil 0e30mMacHOro OOpallleHHus C BEIECTBAaMU B OBITY,
MOBCEHEBHOM )KM3HU U B TPYJOBOU J1€ATEIbHOCTH;

MOHUMAHUS [IEHHOCTH TIPaBWJI HHAUBUAYATbHOTO M  KOJUIGKTHBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCJIEICTBUN U HEMPUSATUS BPEAHBIX MPUBBIUEK (ymoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIeIOBATEIHCKON
JEeSTENIbHOCTH, OOLIECTBEHHO TOJIE3HOH, TBOPUECKOM M  JPYrMX BHIAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOW HANPABIIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccuil pa3TuyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS NPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOASIM Tpy/Aa U pe3ysibTaTaMm TPYAOBOU JEATEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUIYyAJIbHOW TPAEKTOPUU
obOpasoBanmsi, Oymymeld nmpodeccuu W peann3alud COOCTBEHHBIX >KU3HEHHBIX



IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpedHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

HKOJIOTUYECKU 1IEJIECOO0PAa3HOr0 OTHOLIEHUS K IMPUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpPOoOJIeM, BIMSIHUS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLUAIBHON CpPEABL;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMHUHM JUId
peuIeHust BOIPOCOB PALIMOHAIBHOTO IPUPOOIIOIb30BaHHS;

AKTUBHOTO HENPUATHSA JECWCTBHUM, NPUHOCAIIMX BpEl OKPYKAIOLICH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArOMPUSATHBIE SKOJIOTHUECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIM4HsI PA3BUTOIO HKOJIOITMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIIBITA NEeATENbHOCTH DKOJIOTHYECKOM HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IIO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIBHON
NPAaKTHKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HAEOJIOTHU
xemohobouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeUM(UKH XUMUU KaKk HayKd, OCO3HaHus €€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE IPUPOJbI U YEJIOBEKA, B
NO3HAaHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuHu MpoOieM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUH s  COBPEMEHHOM
LIUBHJIM3AIMU: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIU B
CO31aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEIICHUHU II100aNbHBIX POOIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUYECKOM, MUIIECBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIUHBI, 00ECIEYEHHM YCIOBUMN
YCIEIIHOTO TPyJda M OSKOJOTHYECKH KOMMOPTHOM >KM3HM KaXJIOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUSA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA Ui aHAIu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa U
IPOUCXOSAIINX B HEM U3MEHEHUM, YMEHHUS JieJaTh 00OCHOBAaHHbBIE 3aK/IFOUEHUS Ha
OCHOBE Hay4dHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 IOJIyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIBHO HCIONb30BaTh XHWMUYECKUE 3HAHUS IS
pelieHust Ipo6sieM B peabHbIX KU3HEHHBIX CUTYalUAX;

UHTEpEeca K NO3HAHUIO U UCCIIE0BATENBCKON JESTEIbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pasinyHbIX chepax npodeccuoHaTbHON
JESTEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMmera «XHMHs» Ha
YpOBHE cpeaHero o0Iero 00pa3oBaHms BKIIOYAIOT:

3HaYMMble I8 (OpPMUPOBAHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEXKTUCIUIUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIINEC
IIEJIOCTHOCTh HAYYHOW KAapTHHBI MHpa W CHCHU(PHUKY METOJOB TO3HAHHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
npoliecc, CUCTeMa, HayuHblid (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaroIIme dbopmupoBanue GYHKIIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaroIuXCs;
CIOCOOHOCTh 00yYaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICUCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISATHBHBIMU
JIEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHBIMU NMo3HaBaTeJbHBIMH
JeCTBUSIMU:

1) 6a30Bble JIOrHYecKue JeMcTBHS:

CaMOCTOSAITENIbHO  (opMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENENATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh IMPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICJISITh XapaKTePHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS JJII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEPUH IS KJIacCH(PUKAIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;



YCTaHABIMBATh TMPUYMHHO-CICJICTBEHHBIE CBSI3M MEXKAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPaCCYKIeHUs (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MPUMEHSTH B MPOIECCE TTO3HAHUS, UCTIONh3YEMbIE B XHMUU CUMBOJIHMYECCKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUICCKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckass QopMysa, ypaBHEHHUE XHMHUYECKOU
peakMy — TMpU PElIEHWH Y4eOHBIX MO3HABAaTEIbHBIX M MPAKTUUECKHX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJEJIbHbIEC TIPEICTABICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOIO MO3HAHHWS BEIIECTB M XUMUUYECKHUX
peakuuii;

dbopMyIMpOBaTh MENU U 3a/1a4d UCCIIETOBAHMS, HCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI IS (DOPMUPOBAHUS TUIOTE3Bl TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OopMyIHpOBaThH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIIEIOBAHNUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJIEIaHHON padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATEILHOCTH, TPOSBISATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/1ad, NPUMEHEHUIO Pa3InYHBIX
METO/I0B IMO3HAHMUSI.

3) pabora ¢ nunopmanueii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWH(oOpmanuu (Hay4IHO-
NOMyJIsipHAsT JIUTEparypa XUMHUYECKOTO COJEP)KaHUs, CIPABOYHBIEC MOCOOWS,
pecypchl MHTEpHETA), aHanTu3upoOBaTh WH(DOPMAIUIO PA3IMYHBIX BUAOB B (OpM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

(bopMyIHpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE U
orbope wH(MOpPMAIMK, HEOOXOAWMMOW IS BBITIOJHEHUS Y4YEOHBIX 3aaad
onpeneaEHHOro THUIA,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TpPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIONBb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHUYECKOM HMHpOpManueil: NPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTHYECKNE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpEeBUATYpPbI, HOMEHKIIATYPY:;

UCIIONBb30BaTh W NPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJHMUYECKHE CPEACTBA
HaTJISTHOCTH.

OsgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYKJ1a€MOI TEMbI B XOJ€ Juanora u/uim
JUCKYCCUM,  BBICKa3bIBaTh  MJeH, (OPMYyJIHpPOBATb CBOU  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEI0OKEHHOMN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell Pe3yJIbTaTOB IMO3HABATEIBHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl M0 HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peaju3aluu y4eOHOro MpoeKkTa u (hopMyarpoBaTh BHIBOIBI
o pe3yjibTaTaM MPOBEACHHBIX HCCIECIOBAHMNA MYTEM COTJIACOBAHMS TMO3MUIMM B
X0J1e 00CyXIeHHS 1 OOMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbHBIMHU PEryISTUBHBIMH JCHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpefensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeIiaraeMblii aJropuT™M ACUCTBHM Mpu
BBINIOJJHEHUM Y4E€OHBIX W HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3p(PEeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHMs] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OPMUPOBAHHOCTh ~ NPEACTABICHUA O XHMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XHMHH B IIO3HAHUM SIBJICHUU
opuponbl, B  (HOPMHpPOBAHMM MBIIUIGHUS H  KYJbTYpbl JIHMYHOCTH, €€
(YHKIIMOHAJIBbHOW IPaMOTHOCTH, HEOOXOAUMOM JIJIsl peLICHUS IPAKTUYECKUX 3a/1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOU

cpene;



BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHSTUS (XMMHYECKUM HJIEMEHT, aToM, OJJIEKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAIGHTHOCTD, DJIEKTPOOTPHUIIATEIIEHOCTh, XHUMUYECKas
CBA3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpalI€HHAs), MOJIb, MOJIIpHas
Macca, MOJIAPHBIM 00BEM, YIJIEPOAHBIA CKEJEeT, (QYHKIMOHAJIbHAS TPYIINa,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTII€BOAOPO/IbI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEp, IOJIUMEp, CTPYKTYPHOE
3BE€HO, BICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHsSI CTPOEHUS
opranunyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MAacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JIeXKaAIMEe B OCHOBE MOHUMAHUSA NPUYMHHOCTH W CUCTEMHOCTH XHMHUYECKHX
SIBJICHUM, (PAKTOJOTUYECKHME CBEICHHUS O CBOWCTBAaX, COCTaBE, MOJYYCHHUH W
0€30MacHOM HCIOJIb30BAHUM BaXXHEHIINX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
OIMCAHUHU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPTAaHUYECKUX COCTUHEHNU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XUMHUYECKYI) CUMBOJMKY IS
COCTABJICHUSI MOJIKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEMIECTB W ypaBHEHUH XUMHUYECKUX  PEAKIUH,
V3TOTABJIMBATh MOJEIU MOJIEKYJ OPTraHWYECKHUX BEIIECTB I WJUIIOCTPALUHA UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJIEHKHOCTh H3YUEHHBIX
OpPraHMYECKHUX BEIIECTB [0 HX COCTaBY U CTPOCHHID K ONPEACIEHHOMY
KJIACCy/Tpynme COeaUHEHUN (YTJIEBOJAOPOIbI, KHUCIOPOA U a30TCOJepKalliue
COEMHEHUSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb WM Ha3BaHUS IO
cuctematnyeckor Homenkinarype (IUPAC), a takxke NpUBOAWTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHUYECKUX BEUIECTB (ITHJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHTJINKOb, TIHIEpUH, (HEeHon, (opManbaeru, amneTaabIerua, MypaBbHHAS
KHUCJIOTa, YKCYCHasA KHCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEHATh BHUIbl XUMHUYECKOHM CBSA3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHHIE);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa 11 00bsICHEHUST 3aBUCUIMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHSI MACChl BEILIECTB;

c(OpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, STUJIEH, MPOIWIEH, aleTHJIEH,



Oyraguen-1,3, merunOyragueH-1,3, GeH307, METaHON, ATAHOJ, STUJICHTJIUKOJb,
rmnepuH, GEeHoJ, areTanbJeTh]l, MypaBbUHAs W YKCYyCHAs KHUCJIOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIy HUMH YpPaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIUi ¢
UCTIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
Ceipbst (HedTh, TPUPOIHBIN Ta3, Yrojb), CHOCOOBI WX TNEPEPadOTKH U
PAaKTHYECKOEe MPUMEHEHHUE TPOTYKTOB TIepepadOTKy;

c(OpPMHUPOBAHHOCTh yMEHHH TIPOBOJUTH BBIYHCICHUS 10 XHUMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA HMCXOTHOTO BEIIECTBA WIIU MPOAYKTa
peakuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIICCTB MJIU MPOJYKTOB PEAKIINH);

c(OpPMHUPOBAHHOCTh YMEHHH BIAJCTh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOIh3yeMbIX B XHMHH MPH W3YYCHHUH BEUIECTB U
XUMHYCCKHX SIBJICHUH (HAOJII0ICeHUE, N3MEPEHHUE, SKCIIEPUMEHT, MOICITUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHE 3HAHWS [UIS TNPUHATHS pENICHHA B
KOHKPETHBIX JKHU3HEHHBIX CHTYyalMsIX, CBSI3aHHBIX C BENIECTBAMH W HX
IPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOIOATh MPaBUIIa TOJb30BAHUS XUMUIECKON
MOCYJION ¥ J1abOpaTOpHBIM O0OPYIOBAaHWEM, a TaK)Ke MpaBuiIa OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH TIO BBITTOJTHEHHIO J1a00PaTOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh W BBINOJHATh XHUMHUYECKHUN
AKCMIEPUMEHT (TIPEeBpAIICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUU, TOTYICHHE
STWJIICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIE PEAKIUU OPTaHUYECKHX
BEIICCTB, JCHATYypalus OCIIKOB NIPH HArpeBaHWU, IBETHHIC PEaKIUu OCIKOB) B
COOTBETCTBUU C TMpaBWIAMH TEXHUKH OE30MacHOCTH TMpH OOpalEHUH C
BEIIECTBAMH U JIA0OpAaTOPHBIM OOOPYJOBaHHMEM, TIPEICTABIATH PE3yJIbTAThI
XUMUYECKOTO SKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMYITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJTU3UPOBATh XUMHYCCKYIO
uHPOpMAIMIO, TONYyYaeMyK) W3 pa3HBIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UHTepHeT U Ipyrux);

chOPpMUPOBAHHOCTh ~ yYMEHHH  COOMIOAaTh  MpaBWIa  IKOJOTHYECKU
[eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXPAaHEHHS CBOETO 3J0POBBS W OKpYXKAIOIIEH MPHUPOJHON Cpeibl, 0OCO3HABAThH
OIMACHOCTh BO3JICHCTBUSI HA KUBBIC OPraHU3MBI ONPEACIEHHBIX OPTraHUYECKHX
BeIIeCcTB, OHUMasi cMbica mokasarens [1JIK, moscHATh, Ha mpumepax CIoCcOOBI



YMEHBIICHUST W TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCUCTBHS Ha OPraHu3M
YeIIOBEKa;

JUISE O0YYaIONIUXCS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHHS BEIICCTB H
XUMHUYECKUX SBJICHUN;

JUIS  CJICTIBIX W CJIA0OBHAAIINX OOYYAIONIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckas
XUMUSD OTPaXKaloT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIM XUMHM B TIO3HAHUM SBJICHUU
Opupoabl, B  (POPMUPOBAHUU MBIUUICHHS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO W TPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, M30ToMl, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBII OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKUCJICHUS, XUMMUYECKasi CBS3b
(KOBaJIeHTHas, MOHHASA, METAJUINYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TUANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJUTBI,  HEIJEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] JAUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconumanuu, nepuoandeckui 3akon [[. M. Menpneneena,
3aKOH COXPAHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHUS NPUYUHHOCTH U
CHUCTEMHOCTH XWMHUYECKHX SIBIICHWUU, (DAKTOJOTUYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MacHOM UCIOJIb30BAaHUN BOKHEUIIINX HEOPTAaHUIECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM €SI TEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPH
ONMCAaHUKM HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
cocTaBieHuss (HOpMysl BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cuctematuyeckyto HomeHkiaaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX



HEOPraHWYECKUX BemlecTB (YrapHbli ra3, YIJIEKHCIBIM ra3, aMMHak, raméHas
U3BECTb, HETAlIEHAs! U3BECTh, MUTHEBASA COJA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN OIpPENEsITh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METaJUIMUecKasi, BOAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BEIIeCTBA (aTOMHas, MOJIEKYJspHasd,
MOHHAsA, METAJUTMUECKas), XapaKTep Cpebl B BOJHBIX PacTBOPaxX HEOPTraHUYECKHUX
COCIUHCHM;

c(hOpMUPOBAHHOCTH yMEHUH yCTaHaBJIMBATh MPUHAIIIEKHOCTD
HEOPTraHWYECKUX BEIHIECTB MO HMX COCTaBYy K OINpPEACNIEHHOMY Kiaccy/TpyIe
COEIMHEHUI (MPOCThIE BEUIECTBA — METAUIBI U HEMETAJUIbl, OKCU/Ibl, OCHOBAHUS,
KHUCTIOThI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh AIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX »3yeMeHToB 14 mnepuonoB Ilepuogudeckoil cUCTEMbI
xumudeckux sneMmentoB [[. M. MenneneeBa, ucnoisib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanmy, «IHEPreTUYECKNe YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX AJIEMEHTOB M UX COCIMHEHMIA
10 repuoaaM U rpynnam llepuonnaeckon cuctemMel XMMUYECKHUX 3i1eMeHTOB []. U.
Menpeneena;

c(hOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3IMYHBIX  KJIACCOB,
MOJITBEPXKJIaTh CYIECTBOBAHME TEHETUYECKOW CBSI3U MEXAY HEOPraHMYeCKUMHU
BEIIECTBAMH C MTOMOUIbIO YPABHEHUH COOTBETCTBYIOIUX XUMUYECKIX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHECHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpaTMMOCTH
peaklny, yYaCTUIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATH YpPaBHEHHUS PEaKUUi pazIUUHbIX
THUIIOB, TOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIIOBUSL, IIPU KOTOPBIX 3TU PEAKIIUU UAYT O KOHIIA,;

chOpMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3jIMYHbIX HEOPraHMYECKHUX BEIIECTB, pPACIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEIECTB;



c(hOPMUPOBAHHOCTh YMEHHUH pACKPHIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJEKTPOHHOTO OasilaHca
ATUX PEAKLNM;

c(hOpPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuy OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEINIEHNUS XUMHUYECKOT'O0 PaBHOBECHUSI
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latennbe);

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JIeXKaIME B OCHOBE MPOMBIINUIEHHOIO IMOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJACTABICHUM 00 OOIIMX HAYYHBIX MPHUHIMIIAX H
HKOJIOTHYECKUX ITPoOIeMax XUMUUECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MAaccoBasi JIOJsl BEMIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MPU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA WJIM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIIOBOTO 3¢ (}eKTa peakiiuid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIA MOJH30BAHUS XUMUYIECKON
MOCy/I0Ol U J1abOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaKXKe IpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHHM C HMHCTPYKIMSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUW TUJIAHUPOBATH W  BBIMOTHATH XUMHYCCKUIN
AKCTIEPUMEHT (pa3jIoKEHHE MEPOKCHIA BOJOPOJa B MPUCYTCTBUM KaTaln3aTopa,
ONpEJEICHUE Cpelbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIHLHOIO
WHJIMKATOpa, BIUSHUE PAa3IU4YHBIX (PaKTOPOB Ha CKOPOCTh XMUMHYECKOW PEaKIIUH,
peakuu MOHHOTO OOMEHAa, KAaueCTBEHHbIE peakiuu Ha cyibdar-, kapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
teMam «Metaiuby U «HeMmeTtaiib»y) B COOTBETCTBUU C MpaBUIaAMU TEXHUKH
0€30MacHOCTH TPU OOpaIllEeHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIONIUX pEaKNuii U (HOPMYIUPOBATH BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOPMUPOBAHHOCTh YMEHUM KPUTUUECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr0 U3 pPa3HbIX MCTOYHUKOB (CpEJCTBA MacCOBOM
KOMMYHUKaIU, THTEpHET U JpYyTuXx);

chOpMUPOBAHHOCTh ~ yYMEHHI  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1eJeco00pa3HOro TOBEJICHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHMSI CBOETrO 3JI0POBbS U OKPYKAIOIIEH NPUPOJHOW CpPeabl, OCO3HABATH
OINaCHOCTh BO3JICMCTBHS Ha KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, TIOHUMAs



cvbicn mokaszarens [IJIK, moscHaTh Ha mpumepax crnocoObl YMEHBIIEHUS W
PENOTBPALICHUS X BPEIHOTO BO3JEHCTBHS HA OPraHU3M YEJIOBEKA;

Ui 00y4aroUIMXCcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
OPUMEHATh 3HaHHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHWS BELIECTB HU
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3/iejioB U TEM

KoanuecTBo 4acoB

duaekTpoHHbIe (LU(POBHIE)

Ne n/m Konrtpoabnbie IIpakTnueckue
NpoOrpamMmbl Bcero o0pa3oBaTejibHBIE peCypChl
padoTbI padoTsI
Pa3nes 1. Teopernyeckue 0OCHOBbI OPraHN4YeCKOM XUMUH
[IpeameT opraHM4ecKON XUMHUH. https://academy-
1.1 Teopust cTpoeHUsT OpraHUYECKUX 3 content.apkpro.ru/lesson/a9f3d191-
coequHeHmnii A. M. Byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pazneny 3
Paszgen 2. YriieBoaopoanbt
[IpenenbHbIEe YTIIEBOOOPOABI AP oy -
2.1 aniailm E AOPOA 2 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHbie yrieBoaopoabl: https:facademy-
2.2 aJIKeI:{bII[ ia HZ:IH anI( PII)HS ' 6 1 content.apkpro.ru/lesson/4038171e-
’ A ’ 4158-4bd1-ae98-18dc1cfb9399
https://academy-
23 ApoMaTHUYEeCKHE YTIEBOAOPOIbI 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feetd
IT
2.4 PHPOZIHBIE HOTOMHHIH 3 1 https://lesson.edu.ru/04/10
YTJIEBOIOPOIOB U UX MepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoaconep:kamnue opranndeckue coeJuHeHust
3.1 Cruptsl. DeHon 3 https://academy-




content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fa471694f

Anpaeruasl. KapOOHOBBIE KUCTOTHL.

https://academy-

3.2 Crioibie GupI 7 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
https://academy-

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

Hroro no pazgeny 13

Pa3nesn 4. A3oTcoaepikanue opraHu4ecKue coeJUHeHHUsI

https://academy-

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wroro no pazneny 3
Paszgea S. BbicokoMoieKy/JIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

duaekTpoHHbIe (LU(pPOBbHIE)

Ne i/ Kontponbnbie IlpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHU
Crpoenne aTroMoB. Ileproamdyeckuii
saxiH u Hepnonnqecxzﬂ cII/[ICTeMa hitps://academy-

1.1 xinvaeckix aemerros J1, 1. 3 content.apkpro.ru/lesson/a9t3d191-

Sele-4e24-ac02-efb16fa49f6a
Menneneena
Crtpoenue BemiecTBa. MHOTOOOpasue hitps://academy-

1.2 BemeCTs 4 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
https://academy-

1.3 XUMHUECKUE PEaKIIH 6 1 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Wroro no pazneny 13
Pasznen 2. Heoprannueckasi XumMus
https://academy-

2.1 Mertabl 6 1 content.apkpro.ru/lesson/258ddc06-
ec23-473¢c-b3d7-ed82fcaddd02
https://academy-

2.2 Hemeramnsr 9 1 1 content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

CBs3b HEOPraHUYECKUX U hitps:facademy-
2.3 2 content.apkpro.ru/lesson/d86d7d00-

OpTraHU4Y€CKUX BEIICCTB

d5b4-491d-aded-c3ddal9feef4




Wroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
https://academy-
3.1 XuMHSA U )KU3HD 4 content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 14 ) 3
ITPOI'PAMME
INOYPOYHOE INVNIAHUPOBAHMUE
10 KVIACC
KoauuecTBO 4yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontponbnbsie  IIpakTnyeckue
n/n Bcero U3Y4YEeHUs oOpa3oBaTe/ibHbIE PeCcypChl
padoTsI padoTsI
IIpenmer oprannueckoin
1 XMMHUH, €€ BO3HUKHOBEHHE, 1 02.09.2024 https://lesson.edu.ru/04/10
pa3BI/ITI/Ie 1 3HAUCHUC
Ie:::;qce?l);?::e MHESHUH https://academy-
2 Ap M. Evinenosa i[é 1 09.09.2024 content.apkpro.ru/lesson/a9f3d191-
-V DYTICpoBa, e Sele-4e24-ac02-efb16fad9f6a
OCHOBHBIC ITOJIOKCHU A
IIpencrasienue o
. hitps:/academy:
3 HIZ) MEHKIIATY DA - ) 1 16.09.2024 content.apkpro.ru/lesson/a9f3d191-
P e Sele-4e24-ac02-efb16fad9f6a
(cuctematuveckas) u
TpI/IBI/IaHBHBIe Ha3BaHUA




OpTraHU4YCCKUX BCILICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,

https://academy-

4 FoMooruecKit pss 73.09.2024 content.apkpro.ru/lesson/258ddc06-
ec23-473¢-b3d7-ed82fcaddd02
MeraH u 3TaH — https://academy-

5 MIPOCTEUIINE TTPEACTABUTETH 30.09.2024 content.apkpro.ru/lesson/258ddc06-
aJIKaHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE hitps:facademy-

6 CBOMCTEA ’ 07.10.2024 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfb9399
DTUJICH U IPOITUIICH — https://academy-

7 pOCTEUIINEe IPeACTaBUTENH 14.10.2024 content.apkpro.ru/lesson/4038171e-
aJIKCHOB 4158-4bd1-ae98-18dc1cfb9399
[TpakTudeckas padora Ne 1. https://academy-

8 «[lomyuenue sTuneHa u 21.10.2024 content.apkpro.ru/lesson/53c¢d2379-
U3y4EHHE €r0 CBOHCTBY 2a45-43b1-9167-7ebcdaf03cel
Ankanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.

? [Mony4eHne CHHTETHIECKOTO 05.11.2024 Blips: Jesson.cdu.u 04 19
KaydyKa U Pe3UHBI
AJKHWHEBIL: COCTaB B
0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTHYECKUI prIL; ) 11.11.2024 https://lesson.edu.ru/04/10
AneTuieH — npocTeimmi
MIPEICTAaBUTENb aJIKHHOB
Brrurciienus mo ypaBHEHHIO hitps://academy-

11 i content.apkpro.ru/lesson/7dada027-
XUMHYECKOW peaKkIuu 18.11.2024

8448-418f-b416-fbaledd4ab6d




ApeHbl: 6EH30J1 U TOTYOII.

https://academy-

12 content.apkpro.ru/lesson/7dada027-
TOKCUYHOCTH apEeHOB 25.11.2024 2448-418£.b416-fbal edddabéd
I'enernueckas cBsI3b

13 i;i?;ﬂiiﬁfi};x 3 02.12.2004 https://lesson.edu.ru/04/10
Pa3IUYHBIM KJ1accaM
[IpuponHbIe HCTOUHUKHU
YTIIEBOJOPOAOB: IIPUPOIHBIN

14 ra3 ¥ IOonyTHbIC He(DTSIHBIC https://lesson.edu.ru/04/10
rassl, He(b};TL u HpOI([b}IKTLI eé 09.12.2024 ’
nepepadoTKu
[IpuponHbIe HCTOUHUKHU
YTIIEBOJOPOAOB: IIPUPOIHBIN

15 ra3 ¥ IonyTHbIC He(TSIHBIC https://lesson.edu.ru/04/10
rassl, He(b};TL u HpOI([b}IKTLI eé 16.12.2024 ’
nepepadoTKu
KontponbHas paboTa no

16 pa3£[eIJ)1y «yFJISBOI[OpOl[BI» 3.12.0004 https://lesson.edu.ru/04/10
[IpenenbHBIC OTHOATOMHBIC https://academy-

17 CIIUPTHI: METAHOJ U 3TAHOJ. 13.01.2025 content.apkpro.ru/lesson/5439¢c18b-
Bonoponnas cBsizb 7440-4b61-bf84-c04fa471694f
MHoOroaToMHbI€ CITUPTHI: hitps:facademy-

18 e T —— 20.01.2025 content.apkpro.ru/lesson/5439¢18b-

7440-4b61-bf84-c04fa471694f
DeHO: CTPOCHHUE MOJICKYIIHI, https://academy-
19 ¢du3nveckre 1 XUMHYECKUE 27.01.2025 content.apkpro.ru/lesson/5439c18b-

CBOICTBA, IPUMEHEHHUE

7440-4b61-bf84-c04fa471694f




Anpaeruapl: GopMambaeTUI U

https://academy-

20 content.apkpro.ru/lesson/8664b319-
AUETATBACTHA. ANCTOR 03022025 (143-4945-b076-cbTae5858b90
OOHOOCHOBHBIE TIPE/IeIIbHEIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: 10.03.2025 content.apkpro.ru/lesson/8664b319-
MypaBbHHAas U YKCyCHast o 0ba3-4945-b076-cb7ae5858b90
[TpakTruueckas pabota Ne 2. https://academy-

22 «CBolicTBa pacTBOpa 17.03.2025 content.apkpro.ru/lesson/9834d408-
YKCYCHOU KHCIIOTBI» o 386d-444a-8de3-7efba8b98cdb
CreaprHOBas U OJI€MHOBAs

23 KHUCJIOTHI, KaK IPeCTaBUTENN 07.04.2025 https://lesson.edu.ru/04/10
BBICIINX KapOOHOBBIX KHCJIOT
MBpI1a Kak COJIM BBICIIAX

24 Kap60HOBLI>i KHCJIOT, UX 14.04.2005 https://lesson.edu.ru/04/10
MO¥oIIee IeHCTBHE
CrnoxHnble 3(hupbl Kak
POM3BOIHBIE KaPOOHOBBIX

25 https://1 .edu.ru/04/10
KUCJOT. ['MapOosIn3 CI0KHBIX 21.04.2025 DS./ESS0N.eCL.IL
a¢upon
Kupsl: runponus,

26 npUMeHeHne, OMOJIOrHuecKas 17.03.2025 https://lesson.edu.ru/04/10
POJIb JKUPOB
YTeBoasl: coCcTas,
knaccudukanus. BaxHeimme

2 https://1 .edu.ru/04/1

! MPEACTaBUTENH: TIII0KO034, 01.04.2025 psitlesson.edu.nu 410
dpykTO3a, caxaposa
Kpaxman u niemnronos3a kak

28 https://1 .edu.ru/04/10

MPUPOJHBIE TOJTUMEPBI 07.04.2025 Ph.esson. crU.I




KonTtponsHas pabota o

pasneny

29 KHCTOpOICOEpIKAIITE 1 14.04.2005 https://lesson.edu.ru/04/10
OpPTaHHYECKHUE COCTUHEHUS)

AMWHBI: METHJIAMHH H https:/academny-
30 R 1 21.04.2025 content.apkpro.ru/lesson/c2f2{3d7-
43d1-4873-ace0-78eca6009628
AMWHOKHUCIIOTEI KaK
aM(pOTepHBIC OPTaHINYECKHE https://academy-

31 COCAUHEHMS, UX 1 28.04.2025 content.apkpro.ru/lesson/c2{2f3d7-
OMOJIOTHYECKOE 3HAUYCHHE. 43d1-4873-ace0-78eca6009628
IMenTuael
Benku kak mpupoiHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 05.05.2025 content.apkpro.ru/lesson/c2{2{3d7-
COCIMHCHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIC TTOHSATHS XUMUH https://academy-

33 BBICOKOMOJICKYJISIPHBIX 1 12.05.2025 content.apkpro.ru/lesson/c2f2{3d7-
COCMHECHU I 43d1-4873-ace0-78eca6009628
OCHOBHBIE METOJIBI CHHTE3a hitps://academy-

34 igf:;;g{?;Kg&Zi I;;I:ccm 1 19.05.2025 content.apkpro.ru/lesson/a9t3d191-

' ’ o Sele-4e24-ac02-efb16fa49f6a
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB 34

[10 ITPOTPAMME




11 KJIACC

KoanuecTBO 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3Y4YEeHUs oOpa3oBaTe/ibHbIE PeCcypChl
padoThI padoThI
XUMHUYECKUH dJIEMEHT. ATOM.

1 DneKTpoHHass KOHPUTYpaLHs 1 06.09.2024 https://lesson.edu.ru/04/10
aTOMOB
[Tepuonuueckuii 3aKOH 1
 ersecaeessceron JU B htps:academy-

2 Mereieena, Hx CBAzh © T 1 13.09.2004 content.apkpro.ru/lesson/a9f3d191-

y y T Sele-4e24-ac02-efb16fa49f6a
COBpEMEHHOW Teopueit
CTPOECHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX
3JIEMEHTOB U UX COCIUMHCHUU https://academy-
3 gzarfg}?;ar;;jﬁ II:I(I):CaIiv[O.FO 1 £0.09.2024 content.apkpro.ru/lesson/a9f3d191-
o Sele-4e24-ac02-efb16fa49f6a
3aKOHA ¥ CHCTEMBI
XUMHUYECKUX djiemeHToB J[. 1.
MeHpeneeBa B pa3BUTHH HAyKH
CrpoeHue BeliecTna.
XuMuueckas CBs3b, €€ BUJIBL; https://academy-

4 MEXaHU3MbI 00pa30BaHUS 1 27.09.2004 content.apkpro.ru/lesson/258ddc06-
KOBQJICHTHOMU CBSI3U. ec23-473¢c-b3d7-ed82fcaddd02
Bonopoanas cBsizb

5 BaneHnTHOCTS. 1 https://academy-
DNEeKTPOOTPULIATETLHOCTD. 04.10.2024  content.apkpro.ru/lesson/258ddc06-




CreneHb OKUCIICHHUS.
BemiecTBa MoJIeKyJISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

ec23-473c-b3d7-ed82fcaddd02

ITonsiTHE O AMCTIIEPCHBIX
cucteMmax. IcTuHHBIE U
KOJJIOUJHBIE PACTBOPBIL.
MaccoBast qoJisI BelecTBa B
pacTBope

11.10.2024

https://academy-
content.apkpro.ru/lesson/403817 1 e-
4158-4bd1-2e98-18dc1¢cfb9399

Knaccudukanus n
HOMEHKJIaTypa

HEOPraHUYECKUX COECTUHEHUMN.

I'enetnyeckas cBsI3b
HEOPraHWYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

18.10.2024

https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1ctb9399

Knaccuukanus XuMu4eckux
peakuyil B HEOPraHU4eCKON 1
OpraHNYeCKOM XUMHH. 3aKOH
COXpaHEHUsI MACCHI BEUIECTB;
3aKOH COXPaHEHUs U
MIPEBPALICHUS YHEPTUU TIPU
XUMHUYECKHUX PEAKLMSIX

25.10.2024

https://academy-
content.apkpro.ru/lesson/53¢d2379-
2a45-43b1-9167-7ebcdat03cel

CKOpOCTh peakiuu.
OO6patumbIe peakiyH.
XUMHUYECKOE paBHOBECHE

08.11.2024

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

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIIUn»

15.11.2024

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

11

DNEeKTpOIUTHYECKAS

https://academy-




mucconmanus. Ilorarue o
BOJI0OpoAHOM Moka3zarese (pH)
pactBopa. Peakiiuu noHHOTO
obmena. ['maponus
OpPraHUYECKUX U
HCOPraHNYCCKUX BCIUICCTB

22.11.2024

content.apkpro.ru/lesson/7dada027-
8448-4181-b416-fbaledd4ab6d

12

OKucnuTenbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIHH.
[TonsiTue 006 smekTpom3e
pacriaBoB U pacTBOPOB coJieit

29.11.2024

https://academy-
content.apkpro.ru/lesson/7dada027-
8448-4181f-b416-tbaledd4ab6d

13

KonrtponsHast pabora no
pazaeny «TeopeTnyeckue
OCHOBBI XUMUI

06.12.2024

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

14

MeTtannisl, uX IMOJIOKEHHUE B
Ilepnonnueckoi cucreme
XAMUYECKUX djieMeHToB /1. U.
MeHnneneeBa 1 0OCOOEHHOCTH
cTpoeHust aroMoB. O01IHe
(hu3UvecKue CBOMCTBA
METAILJIOB

13.12.2024

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

15

CruiaBbl METaJUIOB.
DJIEKTPOXUMUYECKUH P
HanpsHKEHUA METaJJIOB

20.12.2024

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

16

XHUMHUYECKHE CBOMCTBA
BaXKHEHUIIIHUX METaJIOB
(HaTpuii, Kanuii, KaJbIHH,
MarHui, aJFOMAHAN) U UX
COETUHEHUN

27.12.2024

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

17

XUMHUYECKUE CBOMCTBA XpoMma,

https://academy-




MEJIU ¥ UX COSTUHEHUI 10.01.2025  content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fa471694f
XHUMHUYECKHE CBOMCTBA IIMHKA, https:/academny-
18 KEIIE38 W HX COCIUHEHMUIL 17.01.2025 content.apkpro.ru/lesson/5439¢18b-
7440-4b6£-bf84-c04fa471694f
E)IZIEZE;ZCKM pabota Ne 2. hitps://academy-
19 SKCIIEPUMEHTANIBLHBIX 337124 110 24.01.2025 content.apkpro.ru/lesson/5439¢1 8b-
7440-4b6£-bf84-c04fa471694f
Teme «MeTamie»"
Hemeranibl, uX MoJ0KEHHE B
[Tepuoanueckoii cucreme https://academy-

20 XUMHYEeCKHX 3aeMeHToB JI. W. 31.01.2025 content.apkpro.ru/lesson/8664b319-
MeHeneeBa 1 0COOCHHOCTH 0ba3-4945-b076-cb7ae5858b90
CTPOCHHSI aTOMOB
du3nvecKre CBONCTBRA
HEMETAaJIJIOB. AJIJIOTPOTIHS https://academy-

21 HEMETaJJIOB (Ha puMepe 07.02.2025 content.apkpro.ru/lesson/8664b319-
KHCIIOpo/a, cephl, hocdopa u 0ba3-4945-b076-cb7ae5858b90
yriaepoaa)

XHUMUYECKHEe CBOMCTBA https://academy-

22 TaJIOTEHOB, CEPhI U UX 14.02.2005 content.apkpro.ru/lesson/9834d408-
COCIUHEHHI 386d-444a-8de3-7efba8b98cdb
XuMH4JecKre CBOMCTBA a30Ta,

23 (bochopa 1 HX CoexHHEHMii 21.02.2025 https://lesson.edu.ru/04/10
XHUMHUYECKHE CBOMCTBA

24 yriepoja, KvpeMHI/ISI U UX 78.02.2025 https://lesson.edu.ru/04/10
COCTMHCHMI

25 [IpuMeHeHne BaxKHEHIIIMX https://lesson.edu.ru/04/10




HEMCTAJJIOB U UX COCI[I/IHGHI/Iﬁ

07.03.2025

26

O0001IeHE U CHUCTEMAaTU3ALIH
3HaHUH 110 Teme «HeMeTanab.
Boruucnenus no ypaBHEHUSIM
XMMHYECKUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

14.03.2025

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

27

[TpaxTrueckas padota Ne 3.
«Pemenue
AKCIEPUMEHTAJIbHBIX 3a7a4 110
TeMme "HemeTaimiel"»

21.03.2025

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

28

KontponbHas padoTa mo TeMam
«Metamne» u
«Hemeramnsny/Beepoccuiickas
npoBepoyHas paboTa

04.04.2025

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

29

Heoprannueckue u
OpraHUYeCKHe KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHUE OCHOBAHUS

11.04.2025

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

30

AMdoTepHbIe HEOPTraHUYECKUE
Y OpraHUYEeCcKUe COCTUHEHHUSI.
I'enernueckas cBs3b
HCOPraHN4YCCKUX 1
OpraHn4Y€CKUX BCIICCTB

18.04.2025

https://academy-
content.apkpro.ru/lesson/c212{3d7-
43d1-4873-ace0-78eca6009628

31

Ponb xumum B oOecrieueHnn
JKOJIOTHYECKOMH,
SHEPreTUYECKON U MUILEBOMN
0€30MacHOCTH, Pa3BUTUU
MCAUITUHBI

25.04.2025

https://academy-
content.apkpro.ru/lesson/c212{3d7-
43d1-4873-ace0-78eca6009628

32

[Tpeacrasnenus: 06 oOmuUx

https://academy-




HAYYHBIX IPUHITUITAX 02.05.2025 = content.apkpro.ru/lesson/c2f2f3d7-
MPOMBIIIIEHHOTO MOJY4YEeHUS 43d1-4873-ace0-78eca6009628
BAKHEHIIINX BEIIECTB

UYenoBek B MUpeE BEIIECTB U https://academy-

33 MaTEpHATOB 1 16.05.2025 content.apkpro.ru/lesson/c2f2{3d7-
43d1-4873-ace0-78eca6009628
https://academy-

34 XuMuUs 1 3I0pOBBE YeJIOBEKa 1 73.05.2025 content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a

OBIIEE KOJIMYECTBO HACOB 34

[10 ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Ax1monepHoe obuiectBo «M3narensctBo «lIpocBemienne»
» Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxnuonepHoe odmectBo «M3aatenberBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Xumusi(6a30BbIypoBeHb ). Peanuzaims 00pa3oBaHus: METOAMYECKOE TTOCOOHE
s yuurtens / Kasepuna A. A., [Tuuyruna I'.B.; nox pea.l’. B. [Tuuyrunoii. M.

: ®I'bHY «MHCcTUTYT cTpaTerun pa3BuTtus oopazosanust PAO», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

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





